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THE ATOMIC SPECTRUM OF PLUTONIUM 

Jean Blaise, Labora to i re  A i &  Cotton, 91405 Orsay, France 
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Ralph G. Gutmacher, Los Alamos National Laboratory,  Los Alamos, NM 87545* 

This r epor t  con ta ins  plutonium wavelengths, energy l e v e l  c l a s s i f i c a t i o n s ,  
and o t h e r  spec t roscop ic  d a t a  accumulated over t h e  p a s t  twenty years  a t  
Labora to i r e  A i m e  Cotton (LAC), Argonne National Laboratory (ANL), and Lawrence 
Livermore Nat iona l  Laboratory (LLNL). The primary purpose w a s  term analy- 
sis: d e r i v i n g  t h e  energy l e v e l s  which account f o r  t h e  observed spectrum 
l i n e s ,  i n t e r p r e t i n g  the  l e v e l s  i n  terms of quantum numbers and e l e c t r o n  con- 
f i g u r a t i o n s ,  and eva lua t ing  t h e  Slater-Condon and o t h e r  parameters from the  
l eve l s .  

The measurements have undergone a continuous r e v i s i o n  s i n c e  1962, s tar t -  
ing  wi th  photographic exposures of 240Pu on t h e  Argonne 9 meter spec t rograph ,  
supplemented by i n f r a r e d  Four ie r  Transform (FT) a t  LAC. The s p e c t r a  were pro- 
duced by microwave e l e c t r o d e l e s s  d ischarge  tubes  ope ra t ing  i n  a resonant  
cavi ty .  I n  a d d i t i o n  t o  wavelengths i t  was e s s e n t i a l  f o r  t h e  a n a l y s i s  t o  ob- 
t a i n  Zeeman d a t a  (J- and g-values) and i so tope  s h i f t s .  The Zeeman p a t t e r n s  
were measured on photographic exposures taken on t h e  Argonne spec t rograph  with 
a magnetic f i e l d  of 24000 gauss produced by a w e l l  r egu la t ed  NMR magnet. The 
i so tope  s h i f t s  (240-239) were measured on exposures of s epa ra t ed  i so topes  o r  
mixtures of s epa ra t ed  i so topes .  

The term a n a l y s i s  began wi th  the  Zeeman d a t a  f o r  t h e  s t r o n g  l i n e s ,  which 
were expected t o  be t r a n s i t i o n s  t o  low l e v e l s .  The lowest conf igu ra t ion  f o r  
Pu I w a s  expected t o  be 5f 6 2  7 s  , lowest t e r m  7F having a g-value of 1.5 for a l l  

l e v e l s  except f o r  the  lowest l e v e l  wi th  J=O. This is what was found, so t h e  
a n a l y s i s  w a s  begun by inspec t ion .  The d a t a  were en te red  on punched ca rds ,  
from which l i s t i n g s  could be made. This enabled typographic e r r o r s  t o  be re- 
vealed and new l e v e l s  discovered by computer searching. The Zeeman and i so -  
tope s h i f t  d a t a  could a l s o  be v e r i f i e d .  

The p resen t  l i n e  list conta ins  30000 l i n e s ,  of which s l i g h t l y  more than 
ha l f  have been c l a s s i f i e d  as shown i n  Table 1. The l e v e l s  are shown i n  Table 
11, descr ibed  i n  more d e t a i l  i n  a companion manuscript t o  be published i n  t h e  
Jou rna l  of Op t i ca l  Soc ie ty  of A m e r i c a  B. 

*Formerly at  Lawrence Livermore National Laboratory,  Livermore, Ca l i fo rn ia .  crs 
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COLUMN HEADING 
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NOTES TO TABLE I. 

ENTRY/INTERPRETATION 

B1ank:Line u n c l a s s i f i e d  (no l e v e l s )  
1:Line c l a s s i f i e d  wi th  Pu I l e v e l s  
2:Line c l a s s i f i e d  wi th  Pu 11 l e v e l s  

2 WAVENUMBER Wavenumber of l i n e  in cm-' 

3 I I n t e n s i t y :  0=0 
1=1 
2=3 
3=10 
4=30 
5=100 
6-300 
7=1000 
8=3000 
9= 10000 

Shape : S-sharp 
R=reversed 
B=blend 
W=wide 
H=high J 
L=low J 
C=complex 
P=pecul ia r  
U-unsymmetrical 

4 T2 Odd l e v e l ,  i n  cm-l  

Even l e v e l ,  i n  c m  -1 5 T1 

6 0-c Calcula ted  e r r o r ,  in em" x 

7 OBS/J2 Observed J va lue  of T2, from Zeeman da ta  

8 OBS/J1 Observed J va lue  of T1, from Zeeman d a t a  

9 TERM/J2 Assigned J va lue  of T2 

10 Term/ J 1 Assigned J value of T1  

11 OBS /G2 Observed g-value of T2 

12 OBS/G1 Observed g-value of T1 

n 

n 
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HEADING ENTRY/INTERPRETATION COLUMN 

13 

14 

15 

16 

17 

18 

19 

20 

OBS/DG 

TERM/G2 

TERM/Gl 

TERM/ DG 

OBS/IS 

TERM/ I S  

WAVELENGTH 

NOTES 

(Observed difference of g-values ) x 

'Assigned g-value of T2 

Assigned g-value of T1 

(Difference of assigned g-values) x loe3 

Observed isotope shift in cm-' x 

(Upper level IS - lower level IS) in cm-l x 
Wavelength in A 

Q 

f 
* 

f 
H 
L 
2 JDG 
DJ1 
DJO 
S I  
so 
so0 
TRIPL 
PB 
c2 
c3 
B 
I 
I1 
SP 
239 
M N Q  
ZR Q 
TI Q 
Fe Q 
Ni Q 
SN Q 
Cu Q 

Value or interpretation questionable 
Value approximate or perturbed 
1/2 Separation of peak sigma Zeeman 
components 
Fourier transform value 
High J 
Low J 
Total width of Zeeman pattern 
132-511 = 1 
152-511 0 
Shade in, Q Zeeman pattern 
Shade out, Q Zeeman pattern 
Shade out with overlapping 
Triplet Zeeman pattern 
Paschen-Back Zeeman pattern 
Line doubly classified 
Line triply classified 
Blend 
Pu I line 
Pu I1 line 
Pu I1 line 
Pu 239 Q 
Manganese Q 
Zirconium Q 
Titanium Q 
Iron Q 
Nickel Q 
Tin Q 
Copper Q 
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c 
TABLE I .  Plutonium Spectrum Lines 

2 42713.378 
42542.945 
4 2 m .  022 
42 172.703 
42130.957 
l.2122.556 
42097.429 
42097.351 
42069.937 
42004.408 
41395.533 
41944.493 
41925.513 
41834.503 
41c8 1.475 
4 1844.357 
41802.032 
4 1744.696 
41742.412 

2 41722.837 
2 41711.774 
2 41705.644 

41662.997 
41663.739 
41630.'539 
41618.033 
41596.950 
4 1575.025 
41559.780 

2 41554.349 
2 41543.810 

41452.150 
41443.64 1 
41424.206 

2 41315.573 
< ; j 3 3 . 5 2 4  
41222.772 
41260.065 
41211.111 

2 41194.618 
41 192.020 
411E8.183 

2 41186.020 
2 41157.1?4 

41 l"t9.729 
2 41133.936 
4 11CS. 744 
41092.741 
41069.177 

2 41062.157 
2 41043.4SO 

41039.109 
41 037.026 

2 41034.739 
2 41021.526 

I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2340.4696 
2349 .&67 
2368.4383 
2370.4781 
2372.8271 
2373.3004 
2374.7 171 
2374.7215 
2376.2690 
2379 -9764 
2380.4794 
2353.3764 
2384.4551 
2386.7902 
2386.9628 
2389.0804 
239 1.4951 
2394.7845 
2394.9 155 
2396.0392 
2396.6748 WLQ 
2397.0271 SI 
2398.3295 
2399.4382 
2401.3518 
2402.0735 
24 03.29 1 1 
2404.5585 
2405.4407 
2405.7551 
2406.3654 
2411.1046 
24 12.1820 
24 13.3 139 
2417.7285 
2420.3657 
2421.5824 
2422.9152 
2425.7936 
2426 -7649 
2426.9 179 
2427.1441 
2427 -2715 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 0.724 

! Om414 

2 
2 
1 
2 
1 
.1 
1 

10436.770-52159.630 -23 I I . - . 4.5- 3.5 I I .  . 
41711.780- 0.050 -6 I . - . 1.5- 0.5 I . 
8198.665-49304.305 5 I 2.5- 3.5 2.5- 3.5 I . 

I I .  

.i 
0.000 0 1 
3.150*2020 I 
O . O O O *  O I 

7 
I 3 

3 
3 
1 i :  

I .  
I .  
I .  

I 
I 
I 
I 
I 
I 1 ::2 
I 
I 

I 
I 
I 

I 
I 0.414 
I 0.950 

I 0.308 

I OS3O8 

i 
I 
I 
1 
I 
I 

586 I 
561 1 

I 
I 

3 
2H 
3 
.3 
'1 

I I .  

8:95.666-49742.440 35 I . - . 2.5- 3.5 I . 
I I .  
I I .  

I I .  

8193.666-49753.C63 -45 I I . - . 2.5- 3.5 I .  I . 

8709.640-50058.235 -22 I I . - . 3.5- 3.5 I .  I . 

1.000* 
0.975 

1 
2 
1 
1 
2 
1 
2 
1 
2 
1 
2 
1 
1 

1 
692 I 

I 
I 
1 
I 

0 1  
I 
I 

516 I 
651 1 

1. ooo* 
I I .  
I 
I 

I 
6709.640-49904.395 -47 I . - . 

i .  

! *  
I .  

3.5- 3.5 I . 0.000* 

I I .  
8198.666-49z.4.725 -39 I . - . 2.5- 2.5 I . 

44392.825- 3235.770 119 I . - . 1.5- 0.5 I . 0.930~ 
0.299* 2428.6729 CQ 

2429.4124 
2430.3452 
2431.8346 
2432.7818 

41133.945- 0.000 -9 I I . - . 1.5- 0.5 i .  I - I i 
I I 
I I 
I I 

I I 

1 1.210 3.150+1940 I 

I 1.425 3.150 1725 I 
I 0.308 1.000+ 692 I 

2 
3 
1 I i .  

I I .  
I 

. 1.5- 0.5 I i :  . 
8709.640-49753.063 57 I . - . 3.5- 3.5 I . 

I I .  

41C62.170- 0.000 17 I . - 2434.1777 
2434.592 1 
2435.70 18 
2435.96 13 
2436.0349 
2435.2177 
2437.0055 

2 
2 I I .  

8198.666-69233.475 -20 I . - . 2.5- 3.5 I . 
44257.315- 3235.770 -13 I . - . 1.5- 0.5 I . 

I i 
I 0.414 0.980r 566 1 
I 1.185 0.299 856 I 1 

I I 



41013.354 1 
41003.055 3 
40335.677 2 

2 40939.154 2 

1 

4C963.323 1 
40912.5?5 1 
40909.953 2 
40528.429 3 
403C5.908 1 
40833.699 1 
4G860.718 2 
4G357.718 2 
40t53.521 1 
40537.580 1 
40232.130 3 
40797.053 1 
407M.451 2 
40735.913 3 
40773.7C-5 1 
40770.720 1 

2 40700.941 0 
40723.479 2 
4D1.83.422 1 
40673.659 1 

2 40675.063 2 
40655.574 2 

2 40655.535 4 
40653.665 6 
40650.5C9 1 
40545.098 3 
40639.606 1 
40635.212 3 
40625.461 2 
40021.361 4 
40618.973 1 
40616.643 1 
40607.894 1 
40605.693 3 
40533.202 3 
4C557.790 5 
40572.184 2 

2 40’363.960 6 
40558.991 2 
40557.73 1 

2 4C523.8<4 3 
4C512.009 1 
40506.527 1 
40500.556 3 

2 G0675.346 6 
40474.824 3 

2 43466.232 4 
GO’tt6.93 4 
40447.MO 1 
40432.617 1 

2 40427.775 0 

I 2.5- 
I 

8198.665-49177.890 -30 

42775.870- 2014.966 

8709.640-49584.725 

11504.095-52159.630 

6198.656-48762.625 

8709.640-49233.475 

10436.770-53312.115 

37 

-2 

0 

- . 2.5- 3.5 

. - . 2.5- 1.5 

3.5- 2.5 3.5- 2.5 

3.5- 3.5 3.5- 3.5 

3.5 

3.5 

2.5- 

3.5- 

4.5- 

3.5 

3.5 

3.5 

8 7 0 9 . 6 ~ ~ - ~ 9 1 7 7 . 8 ~  -18 i 3.5- 3.5 3.5- 3.5 
I 
I 
I 

56714.368-16265.92 -11 I . - . 1.5- 0.5 

.31 

.40 

.72 

.31 

.93 -62  

. .066 

.82 .42 

.95 .23 

1 : 0 4  .73 

TERM TERM TERM I OBS TERM I 
62 61 DG I IS IS I WAVELENGTH NOTES 

-----------------+----------*---------------------- 

1 
0.414 1.040* 626 I 

I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

1.180 1.881 701 I 
I 
I 
I 

0.308 0.930* 622 I 

i 
0.414 0.820* 406 I 

I 
I 

0.308 0 .980~ 672 I 
I 
I 
I 

0.724 0.950* 226 I 
I 

0.305 1 . 0 4 0 ~  732 I 
I 
1 
I 

0.000-0.122 0 I 

2437.49 11 
2438.1034 
2438.4827 
2439.523 1 
2440.1705 
2443.4958 
2443.6524 
2443.7434 
2445.0896 
2445.22 17 
2446.5971 
2446.7767 
2447 2 0 7 8  
2447.9954 
2448.310 1 
2450.4153 
2450.9315 
2451.0246 
2451.8136 
245 1.9981 
2452.5854 CQ 
2454.8427 
2457.4412 
2457.4873 
2457.7638 
2458.8828 
24!i3.9456 DJO 
2459.0587 
2459.2497 
2459.577 1 
2459.9095 

246 1.2882 
2461.8306 
2461.9641 
2462.7217 
2463.0501 SO 
2463.9976 
2464.4972 
2464.7991 
2464.8753 
2466.9371 
2467.6578 
2467.9918 
2458.3557 
2469.8932 
2459.9250 
2470.3274 
2470.4052 
2471.5705 
2472.5035 
2472.7997 



c 
4 0 4  16.836 

2 40393.423 
4 
5 
3 

I 
I 

I 
I 
I 

I 

I 
I 
I 
I 3.5- 2.5 

8138.666-45478.270 29 I 2.5- 3.5 
I 

8709.640-49103.065 -2 I 3.5- 2.5 

8198.666-48553.715 -3 I . - . 
8709.640-49054.6C5 -15 1 . - . 

40331.930- 0.060 -17 I . - . 

I I 
I I 

.955 .650 I 0.308 0.955 647 I 
I I 
I I 
1 I 
I 0.414 0.640~ 226 I 
I 0.308 1.020* 712 I 
I I 
I 1.920 3.150*1230 I 
I I 
I I 
I I 

.99 .68 I I 

.970 .555 I 0.414 0.970 556 I 
I I 
I I 
I I 
I 1.140 3.150*2010 1 
I 0.308 1.055 747 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2473.4690 
2474.9028 
2475.3326 
2475.4877 
2477.0174 
2477.8765 2477.2566 

2478.6732 
2478.6735 
2479.3480 
2480.6779 
2481.0230 
2481.6675 
2481.8949 
2482.5843 
2482.9730 
2483.2773 
2483. $402 
2483.49 17 
2484.1367 
2484.6044 
2454.6385 
2484.6822 
2485.85 15 
2486.0 169 
2486.1621 
2486.7469 
2486.8270 
2488.0787 
2488.5562 
2488.5694 
2488.8063 
2489.2 148 
2490.2137 
2490.3390 
2490.6465 
2490.8767 
249 1.4789 

4OX6.410 
40383.879 
4033.942 

2 40355.0<6 
2 40344.950 

40331.984 
2 40331.973 

40321.007 
40299.392 

40233.324 
2 43279.633 

40268.449 
4026?.144 
40757.211 

2 40254.571 
2 40253.737 

40243.285 
40235.7 10 
40235.1% 
40234.451 
40215.527 
40212.851 
40210.532 

2 40201.0G7 
40 199.753 
40179.530 
40171 3 2 1  
40171 -608 
40167.784 
40161.193 
40145.085 
40143.065 
40135.108 
40 134.400 
40124.700 

4c293.7ea 

3 
2 
4 
3 
1 
1 
3 
3 
1 
4 
5 
4 
1 
7 
1 
2 .  
1 
2 
4 .  

i .  
2.5- 2.5 I . 
3.5- 4.5 I . 

I .  
0.5- 0.5 I . 

I .  
I .  
I .  
I .31 

.I . 2.5- 3.5 I .415 

i 
I 

I 
I 
I 
I 
I 
I 
1 

I 

40254.585- 0.000 -14 I . - . 
i?709.640-48963.435-108 I . - . 

a i 9 ~ . 6 6 6 - 4 ~ - ~ . 7 8 0  -67 I 2.5- 3.5 

I 

CQ 

I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  
1-0.28 
I .  

2.5- 3.5 I .415 -950 .535 0.414 0.950 536 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 

1 
2 
4 
2 
2 
1 
1 
6U 
6 f 
4 

40120.686 3 i i i 
I I 
I I 

4 0 1 0 3 . 7 ~  i i 
40034.530 5 I 
40065.3?0 2 I 

2 40052.977 1 8709.640-45762.625 -8 I 
2 40351.C24 2 43287.195- 3235.770 -1 I 

I 
3.5- 3.5 I 
1.5- 0.5 I 

I 

I 1 
1'0.308 0 . 8 2 0 ~  512 I 
I 1.205 0.299 906 I 
I I 

- 
40346.862 1 i 

2496.0375 
2496.3218 

i 2496.8143 
I 2496.9661 
I 2497.0338 C29 

4OOZ5.529 1 I 
2 4C025.444 2 42030.415- 2014.965 -5 I . - 
2 40035.444 2 40035.G9G- 0.000 -46 I . - . 1.5- 0.5 I . I 1.183 3.150*1970 I 1 2497.0338 C29 

40928.275 3 I I .  I I 1 2497.4311 
2 46025.024 5 8709.640-4E737.664 0 I 3.5- 2.5 3.5- 2.5 I .31 .97 -66 I 0.308 0.970* 662 I I 2497.4967 

I 2497.9655 
I 2498.1643 

4C020.513 1 I I .  I I 
I 2498.3315 

4C017.32Y 3 I I .  I I 
2 40014.651 5 8193.666-45213.3?5 2 2.5- 3.5 2.5- 3.5 I .41 1:04 .63 I 0.414 1.040* 626 I 

49013.071 1 1 I .  I I I 2498.4301 

i 
I . 1.5- 1.5 I . I 1.180 1.831~ 701 I 

i .  i 
1 .  I 

<G03.964 1 i 



1 

I 

I 
I 2498.4307 
I 2498.7285 
I 2499.3643 
I 2499.8941 
I 2500.6485 
I 2500.6703 
I 2501.1385 
I 2501.2072 
I 2501.3421 
I 2501.6152 
I 2502.1316 
I 2502.2033 
I 2502.9787 
I 2503.1989 
I 2503.6176 
I 2503.9973 
I 2504.5681 
I 2504.7460 
I 2504.8822 
I 2505.9904 
I 2506.1956 
I 2507.4988 
I 2507.5805 

I WAVELENGTH 
.+ ------------_ 

I 2507.9783 
I 250a.oioi 
I 2508.5844 
I 2508.7055 
I 2509.0258 
I 2510.1349 
I 2510.8372 
I 2510.9779 
I 2511.1238 
1 2511.1556 
I 2511.2067 
I 2511.8146 
I 2511.8380 

I 2512.1409 
I 2512.2955 
I 2513.0918 
I 2514.1034 
I 2514.7044 
I 2515.4253 
I 2516.0626 
I 2516.2945 
I 2516.6432 
I 2517.8572 
I 2518.0351 
I 2518.3338 

I 2518.8422 
I 2518.9025 
I 2519.2765 
I 2519.3313 
I 2519.4633 

I 2511.9831 

I 2518.4086 

C CIA.’Et4UtlaSR _______-_---  
400 12.26 1 
40G 08.293 
39998.115 
39533.641 
39577.577 
39977.229 
39959.745 

39966.492 
39562.130 
39353 . a 2  

2 39352.733 
2 39940.361 

5~936.868 
39950.170 

2 39924.115 

399 12.133 
2 39913.013 
2 39292.365 

39iX9.093 
39868.368 

2 39d60.745 
39860.242 
3:MI.l i 7  
t9819.193 

2 37844.107 

2 33soz.6r;a 

399i5.017 

3c;867.069 

I I 1 
1 
1 
1 
4 
3 
3 
4 
1 
4 
1 
7 
-4 
4 
3 
1 
2 
2 
1 
4 
3 

1:65 .83 

255 

.595 

f 

2JDG 

56714.368-16745.720 0 1.5- 2.5 1.5- 2.5 

4.5- 4.5 

2.5- 3.5 2.5- 3.5 
- . 3.5- 2.5 

i 
I 
I 0.414 
I 0.859 
I 

i 
I 

596 1 
51 I 

I 
I 

851 I 
I 
I 

692 I 
686 I 

I 
I 
I 

650 I 
I 
I 
I 

332 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

482 I 
I 
I 
I 
I 
I 
I 
I 

.415 1:010 8 i93.66648 151.405 
11504.095-51444.460 

-1 
-4 

1.010 
0.910* 

i 
I ’.030 

I 

I 
1 0.308 
I 0.414 
I 

41939.060- 2014.966 21  i . - . 2.5- 1.5 i . 1.881* 

8703.640-48619.650 
ai9a.666-~091.0;5 

1 .ooo* 
1.100 1:11 .70 

i .  
I .  

3.5- 2.5 I . 
I .  
I .  

43830.510- 3369.846 i 1.020 
I 
I 
I 
I 0.308 
I 

1.670~ 

3 
7 
4 

I .  
3.5- 2.5 I .31 

I 1.80 
I .  
I .  
I .  
I .  
I .  
I .  
I .  

i I .  
-3 I 3.5- 2.5 3.5- 2.5 I .31 

I I .  
I I .  
I I .  
I I .  
1 I .  

I .  I I .  

.65 -34 
.95 

0 .640~  
f SIPJOG 39C2C .503 

30915.363 
39813.133 
39810.820 
398 1 0.3 16 
39309.505 
59?99 .a72 

i 
i 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

1 O O 3 O 8  

39799.500 
33797.202 

2 39794.702 
39792.354 
39779.61:6 
39763.540 
39754.133 
39742.746 
33732.680 
39723.0 19 
39723.5 14 

2 33704.353 
2 39701.557 
2 39695.770 
2 39695.669 

2 39637.826 
39631.935 
59681.132 
39679.053 

39633.837 

2 
4 
7 -79 0.7901 
2 
2 
4 
3 
2 
4 
4 
2 
2 
1 

i i .  
. . .___ 5s I . - . 1.5- 0.5 I . 

i5203.689- 5502.G60 -63 I . - . 2.5- 1.5 I . 
41711.790- 20!4.$66 -44 I . - . 1.5- 1.5 I . 
12348.543-51744.190 2 7 x 1  1.5- 1.5 1.5- 1.5 1-0.05 

i I 
I 1.220 3.150~1930 I 
I 1.150 1 . 1 6 9 ~  19 I 
I 1.130 1.881* 751 I 
1-0.054 0 .750~  804 I 
I I 

1 
4 -75 .80 
3 
2 
3 

45405.8iO- 5717.976 i 1.090 1.596~ 505 i 
I I 
I I 
I I 

3 
4 



c 
39678.663 

2 39673.428 
39562.7 18 

4 
6 8 198.656 -47872.094 
3 
4 
1 8709.640-48340.695 
6 :4 
6 10436.770-53953.235 
5 8138.666-47810.565 
3 
1 41621.445- 2014.966 
3 
4 
3 
1 
1 43529.065- 3969.8<5 
3 
1 42769.075- 3235.770 
6 
0 
3 
3 
3 39510.275- 0.000 
3 8198.666-47687.019 
3 
4 

I I I I 
I I 

.41 .76 -35 I 0.414 0.760~ 346 I 
I I 
I I 
I 0.308 1.260~ 952 1 
1 I 

172 1:OO .28 I 0.724 1.000* 276 I 
-415 1.160 .745 I 0.414 1.160 746 I 

I I 
1 1.065 1.881 816 I 
I I 
I I 
1 I 
I I 
1 1.040 1.670~ 630 I 
I I I 1.215 0.299 916 I 
I I 
I I 
I I 
I I 

:29 3115 2.86 I 0.290 3.150*2860 I . .50 I 0.414 O.OOO+ 0 I 
1:05 .30 .75 I I 

I 
I 2519.4881 
I 2519.8206 
I 2520.5010 
I 2520.5329 
I 2522.5139 
I 2522.8511 
I 2523.1234 
I 2523.7326 
I 2523.&863 
1 2524.0771 
I 2525.0587 
I 2526.0197 
I 2526.2089 
1 2526.9915 
I 2527.0944 
I 2527.4359 
I 2527.4716 
I 2528.4283 
I 2528.5115 
I 2528.9364 
I 2530.1198 
I 2530.2266 
I 2531.6313 
I 2532.3520 
I 2532.6952 
I 2532.9660 
I I 2534.3260 2534.6222 

I 2534.7680 
I 2535.5759 
I 2536.7897 
I 2538.5065 
I 2538.8974 
I 2541.3746 
I 2542.7112 
I 2543.0662 
I 2543.3918 
I 2543.5694 
I 2544.1921 
1 2544.2394 
I 2544.8782 
I 2545.0525 
I 2545.5791 
I 2545.5941 
I 2545.6352 
I 2546.0873 
I 2548.9425 
I 2549.0746 
I 2549.4041 
I 2550.5215 
I 2550.7127 
I 2551.3441 
I 2552.1890 
I 2552.4065 
I 2552.6727 

i 
0 I 2.5- 1.5 2.5- 1.5 

I 
I I 
I I 

33 I 4.5- 3.5 4.5- 3.5 I 
35 I 2.5- 3.5 2.5- 3.5 I 

I . 2.5- 1.5 I I 
491 . -  

I I 
I I 
I I 
I I 

231 . -  . 1.5- 2.5 I 
I I 

341 . -  . 1.5- 0.5 I 
I I 
I I 
I I 

15 I . - . 3.5- 4.5 I 
3'1662.217 

2 3S631.070 
39625.774 

2 39621.498 
2 39611.935 
39609.522 

2 39606.528 
3959 1.133 
39576.072 
39573.1C8 
39550.852 

2 39555.242 
39553.898 

FE I 

2 39553.339 
39535.373 
39537.072 
39530.430 
3951 1.942 

2 39510.275 

SILICONP 

0 
0 

I 
I 0.5- 
1 2.5- 

0.5 0.5- 
i 

0.5 I 
2 39G3.353 
39477.116 
3947.1.751 

2.5 2.5- 
0.5 

. 4.5- 
2.5 3.5- 

2.5 i 
I 
I 

3.5 I 
2.5 I 
3.5 I 
3.5 I 

I le5- 
I . -  
I 3.5- 
I . -  
I . -  

I I 
I 0.724 0.000* 0 I 

.31 .93 -62 I 0.308 0.920 612 1 
I 0.308 1.010 702 I 

- . . . . . . - . 
2 39467:547 
2 33445.369 
2 39441.759 
2 39439.490 
39426.925 

4 10436.770-49904.305 
3 8709.540-48156.010 
2 8709.640-45151.405 

12 
-1 
-6 
75 

4 2  
27 

. 3.5- . 3.5- 

. 3.5- 
2.5 3.5- 

2 8709.640-45149.055 
3 
3 11504.095-50912.115 
5 8709.640-48091.025 
4 

i 0.308 0.980~ 672 i I 

I I 
I 0.859 0.950* 91 I 

:31 1:lO .79 I 0.308 1.100 792 I 
I 4 

3.5 I 
2.5 I 

I 
0.5 I 
3.5 I 
1.5 I 
3.5 I 

I 
! 

2 37408.052 
2 39381.412 
39375.348 

2 39336.970 
2 39316.293 
2 39310.806 
2 39505.773 
39303.029 
33293.4 10 
3932.679 

i -  
3:5- 

I . -  
I 4.5- 
I . -  
I 3.5- 

DJO 

:72 1:OO .28 

:31 1:08 .77 

1415 1:OOO .585 

I I 
I 0.780 3.150*2370 I 
I 0.724 1.000~ 276 I 
I 0.560 1.881~1321 I 
I 0.308 1.080* 772 I 
I I 

i 39336.975- 0.000 
5 10436.770-49753.063 
1 41325.730- 2014.965 

-5 
0 
42 - 12 

. 1.5- 
3.5 4.5- . 0.5- 
3.5 3.5- 4 8709.640-48015.425 

3 
4 
4 

i 
I 
I 
I 2.5- 
I . -  
I 
I 
I 
I 

i i 
I 0.414 1.000 586 I 
I 1.180 1.881 701 I 
I I 

I 
3.5 I 
1.5 I 

2 39252.818 
2 39279.664 
37272.002 
39271 -770 

4 8198.666-47431.435 
2 41294.660- 2014.966 

-1 
-30 

3.5 2.5- 
. 2.5- 

39271.136 
33264.164 
39220.184 
392%. 153 
39213.084 
39 195.906 
39 192.968 
39 183.269 
39 17 0.298 

2 39156.960 
39 162.876 

3 
3 
3 
3 
4 
1 '12S92.644-52 159.630 
3 

-26 2.5- 



I OSS OTS TERM TERM I O N  09s OBS I TERM TERM TERM I OBS TERM I 
C )!AVENUtIbER I T2 - T1 0-C I J2 - J1 J2 - J1 I 62 61 DG I 62 Gl DG I IS IS I WAVELENGTH NOTES 

39158.955 3 
39156.535 6 
39165.b92 5 
39143.C69 5 
33135.673 3 I 

2 39132.764 6 46411.689- 7278.862 -63 I . - . 3.5- 4.5 
39131.118 3 
39122.537 5 

j9117.4i3 3 
2 33113.159 3 
2 59101.832 5 
3’;083.944 4 
39033.289 4 
39063.760 3 
39061.855 3 

2 390i3.237 2 
39043.251 4 

2 39042.807 3 
39038.C67 3 
39055.935 3 

2 39028.677 0 
37516.835 3 
39012.034 3 

2 3$tC3.154 1 
2 Z2377.378 0 
2 X974 161 6 

32>72.6?4 3 

. 4.5- 3.5 44531.060- 5717.976 75 I . - 
39101.810- 0.000 22 I 1.5- 0.5 1.5- 0.5 

i 

I 
I 
I 
I 
I 3.5- 3.5 

I 
I 
1 2:5- 2.5 

. 4.5- 3.5 44765.125- 5717.976 58 I . - 
39042.775- 0.000 32 I . - . 1.5- 0.5 

. 4.5- 3.5 

8198.666-47201.830 20 I . - . 2.5- 3.5 
8709.650-47687.019 -1 I . - . 3.5- 2.5 
8709.640-47683.770 31 I 3.5- 3.5 3.5- 3.5 

44746.615- 5717.976 38 I - 

I 
Z:63 .Z63 

2 2955.729 
2 33352.256 
ze958.527 
35949.269 

2 33936.198 
35934.632 

2 X930.797 
35926.6 12 
339 15 .&9P 

2 38912.501 
32907.126 

2 3.890.763 
2 W90.971 
m79.631 
3-5377 -770 
W76.776 
3Z870.911 
33859.842 

2 92+1.059 
3223.5.365 
3534.769 

4 
0 13192.903-52159.630 
3 42932.085- 3969.866 
4 
3 
1 4095’1.155- 2014.966 
3 
7 6198.666-47129.430 
3 
4 
5 10436.770-49349,270 
5 
3 44392.825- 5502.060 
7 8198.656-47079.610 
3 
3 
4 
3 
4 
1 8198.666-47039.6:tO 
48 
3 

I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

2 I . - . 2.5- 3.5 
17 I . - . 3.5- 2.5 

. 2.5- 1.5 

33 I 2.5- 2.5 2.5- 2.5 

1 I 4.5- 4.5 4.5- 4.5 

. 1.5- 1.5 -21 . -  
27 I 2.5- 2.5 2.5- 2.5 

9 1  . -  

I l.O- l.O 
76 I 2.5- 2.5 2.5- 1.5 

I 4.5- 5.5 
I ... 

. 2.5- 2.5 

. 1.5- 2.5 

33834.166 3 i 
2 X332.887 4 12992.644-51325.535 -4 I . - 
32328.852 3 I 
32220.857 3 I 

.2 3p819.268 2 42759.075- 3969.846 39 I . - 

:98 3114 2.16 

. 193 

:31 1:09 .677 

1.27 . 

1414 :920 .506 

:725 1:llO .385 
.77 . .32 

.415 .965 .550 

1:15 1:495 .345 

:725 1:040 .315 

1.080 

1.085 

i 
.545* 465 I 

I 
I 
I 

.596 511 I 
0.980 3.150*2170 I 

I 
-46* 

i 
1 
I 

1.090 1.596* 506 I 
I 

1.050 3.150 2100 I 
I 
I 

1.095 1.596 501 1 
I 
I 

0.414 0.895 481 I 
0.308 O.OOO* 0 I 
0.308 1.090* 782 I 

I 
I 

0.372 0.000 0 I 
1.170 1.670 500 1 

I 
I 

1.015 1.881 866 I 
I 

0.414 0.920 506 I 
I 
I 

0.724 1.110 386 I 
I 

0.950 1.169* 219 I 
0.414 0.960* 546 I 

I 
I 
I 
I 
I 

0.414 1.020* 606 I 
I 
I 
I 

0.643 0.990* 347 I 
I 
I 

1.215 1.670 455 I 

2552.9283 
2553.0829 
2553.7803 
2553.9645 
2554.4472 
2554.637 1 
2554.7446 
2555.3017 
2555.6101 
2555.6397 
2555.9177 
2556.6581 
2557.8283 
2557.87 12 
2559.1500 
2559.2748 
2560.1694 
2560.4944 
2560.5235 
2560.8344 
2560.9704 
2561.4506 
2562.228 1 
2562.5434 
2563.1249 
2564.8220 
2565.0337 

DJO 2JDG 

2565.1349 
2565.4154 f 
2565.5230 
2565.8175 
2566.0631 
2566.6731 
2567.5348 
2567.6331 
2567.89 10 
2568.1671 
2568.8746 
2569.0985 
2569.4534 
2570.5346 
257 1.1820 
2571.2706 
257 1.3937 
257 1.4594 
2571.8474 
2572.530 1 
2573.8248 
2574.0028 
2574.241 1 
2574.28 1 1 
2574.3659 
2574.6334 
2575.1637 
2575.269 1 

ZRQ 

ZR Q 

f S02JDG 

ZR Q 

DJO 
DJO 
ZQ 

DJO 



c 
LV 15.467 
33614.893 

2 -W14.657 
33.307 -493 

2 38805.183 
39500.270 
38737.453 

2 33782.816 
38779.673 

2 35771.852 
38758.299 

2 38755.256 
36751.555 
58748.147. 
38744.382 
38742.245 

33719.679 
337 16.169 

38730.485 

2 38712.785 
337 12.006 
38709.4C8 - - . - . . . . - 
3707 :  308 
33695.699 

2 35695.077 
2 336t3.943 

38687.699 
38675.625 
3670.165 

2 3C664.554 
38561.691 

2 38660.445 
3C655.050 
33654.247 

2 38652.401 
2 32642.979 
2 38632.631 
2 38629.275 

58524.112 
3,2620.210 

2 33617.837 
2 33600.730 

38597.697 
38593.9 c5 
38592.989 
38554.978 
3583.499 

2 38580.101 
35560.660 
38555.465 
38553.489 

2 38551.297 
2 2551.063 
2 38550.003 
2 385G.2i4 

3 
38 

3 
8 
3 
5 
1 
3 
3 
4 
4 
5 
3 
4 
3 
6 
6 
3 
4 
4 
4 
4 
3 
5 
8 
3 
3 
3 
3 
3 
2 
3 
4 
1 
3 
4 
4 
4 
4 
7 
4 
4 
4 
3 
3 
3 
1 
5 
5 
3 
3 
3 
7 
2 

Z ” 42050.415- 3235.770 

8198.666-47003.520 

42752.670- 3969.846 

8709.640-47431.465 

44257.315- 5502.060 

12 i 1.5- 0.5 1.5- 0.5 
I 

I 
I .  
I 

34 I 2.5- 3.5 2.5- 3.5 

-8 I . - . 1.5- 2.5 

7 I . - . 3.5- 3.5 
i 

1 I . - . 1.5- 1.5 
1 
I 
I 
I 
I 2.5- 2.5 
I 4.5- 4.5 

38712.675- 0.000 

8198.666-46893.745 
. 8198.666-46587.595 

10436.770-49101.285 

42630.250- 3969.346 

i 
110 1 . - . 0.5- 0.5 

I 
I 
I 
I 

1 
I 
I 
I 
I 

-2 I 2.5- 1.5 2.5- 1.5 
14 I 2.5- 3.5 2.5- 3.5 

39 I . - . 4.5- 4.5 

41 1 . - . 2.5- 2.5 

40667.540- 2014.966 
46141.340- 7498.364 
13192.903-51825.535 
38629.265- 0.090 

I 
27 I . - . 0.5- 1.5 

-1 I 2.5- 2.5 2.5- 2.5 
3 I . - . 1.5- 2.5 

i o  i -. - . 0.5- 0.5 
I 1.5- 1.5 
I 

10435.770-49054.605 
44102.745- 5502.050 

40595.C70- 2014.966 

13192.903-51744.190 
40566.005- 2014.966 
8195.666-46748.670 

40563.165- 21314.966 

2 i 4.5- 4.5 4.5- 4.5 
45 I . - . 1.5- 1.5 

I 
I 
1 
I 
I 
I 
I 
I 

-3 I . - . 1.5- 1.5 

10x1 . - . 2.5- 1.5 
2 4 1  . -  . 0.5- 1.5 
-1 I 2.5- 3.5 2.5- 3.5 
15 I . - . 2.5- 1.5 

I 
1119 :30 .89 I 1.180 0.299* 881 

1 

I 
I 
I 1.200 1.670* 470 
I 
I 0.308 1.000 692 
I 
I 1.185 1.169 16 
I 
I 
I 

.410 .935 .525 I 0.414 0.935 521 

I . -59 I . 133 I 
I 
I 1.313 3.150 1837 
I 
I 
I 
I 

:415 :670 -255 I 0.414 0.670* 256 
.410 .930 .520 1 0.414 0.930 516 

I 
I 
I 
I 0.724 1.050* 326 
I 
I 1.150 1.670~ 520 
I 
I 
I 1.925 1.881 44 
I 0.960 1.321* 361 

.37 -99 .625 I 0.372 0.990* 618 
1 1.380 3.150*1770 

:85 1:88 103 I 
:72 1:02 .30 0.724 1.020* 296 

1.160 1.169~ 9 

I 
1 0.825 1.881 1056 
I 
I 
I 
I 0.372 0.750* 378 
I 1.170 1.881* 711 

:415 1:015 .600 I 0.414 1.000* 556 
I 0.995 1.881 886 

I 
I 2575.5213 
I 2575.5591 
I 2575.5751 
I 2575.9175 
I 2576.2036 
I 2576.5301 
I 2577.3816 
I 2577.6898 
I 2577.8987 
I 2578.4187 
I 2579.3204 
I 2579.5229 
I 2579.7693 
I 2579.9962 
I 2580.2470 
I 2580.3893 
I 2581.1728 
I 2581.8933 
I 2582.1273 
I 2582.3531 
I 2582.4050 
I 2582.5784 
I 2582.7185 
I 2583.4934 
I 2583.5349 
I 2583.9445 
I 2584.0276 
I 2584.8344 
I 2585.1994 
I 2585.5745 
I 2585.7650 
I 2585.8494 
I 2586.2096 
I 2586.2640 
I 2586.3876 
I 2557.0182 
I 2587.7112 
1 2587.9360 
I 2588.2820 
I 2588.5435 
I 2588.7026 
I 2589.8499 
I 2590.0534 
I 2590.3079 
I 2590.3694 
I 2590.9073 
I 2591.0066 
I 2591.2348 
I 2592.5413 
I 2592.8906 
I 2593.0235 
I 2593.1710 
I 2593.1867 
I 2593.2550 
1 2593.3784 

JQ 2JDG 



33513.7P7 
X510 . a 6  
33505.232 
3L503.36 0 
3850 1.97 0 

2 XG92.154 
3849 1.527 
X487.9 12 
33682.260 
38431.273 
38478.856 
33477.743 

2 33476.072 
33473.279 
&Si7 1.597 
3 8 6 4 .  C29 
38463.457 
38459.0 12 

38445.531 
2 38441.919 

32423.6 38 

4 
4 
5 
3 
4 
9 8709.640-47201.830 
4 
4 
4 
3 
5 
4 
4 41711.780- 3235.770 
3 
5 
4 
3w 
31t 
3 
4 12992.644-51444.460 
3 
5 
3 
1 43943.935- 5502.060 
3 

i 
I 

4.5- 4.5 I 
I 
I 
I 
I 

i 

-415 .933 .518 

:724 11056 .332 

.04 

.307 

38420.734 3 I I .  
2 X419.812 5 8709.640-47129.430 22 I 3.5- 2.5 3.5- 2.5 I .31 
2 35401.417 3 47643.785- 9242.356 -12 1 . - . 4.5- 3.5 I . 
2 388400.566 4 42370.412- 3969.846 0 I 3.5- 2 . 5  3.5- 2.5 I . 

38393.668 3 I I .  

. .28 

.896 . a 9  

.30 .84 

.92 .61 

2 38392.416 4 8198.666-46591.05s 29 i 2.5- 3.5 2.5- 3.5 i ; 4 i 5  i ; i o o  .685 
38337.355 4 I I .  

2 G G 5 . 9 L i  4 w 0 0 . 9 0 5 -  2010.966 a i 2.5- 1.5 2.5- 1.5 i : 
3 3 3 1 . 9 6 2  3 I I .  

2 38578.952 8 8198.665-46577.625 23 I 2.5- 3.5 2.5- 3.5 I .41 
2 38369.983 5 8709.640-47079.615 13 I 3.5- 2.5 3.5- 2.5 I .31 

35366.289 3 I i .  
2 38359.058 2 38359.000- 0.000 8 I . - . 1.5- 0.5 I . 
2 33349.714 0 13209.SlO-52759.630 -6 I . - . 4.5- 3.5 I . 
2 35348.6G6 5 40353.735- 2014.956 27 I . - . 2.5- 1.5 I . 
S3C3.357 5 I I .  

2 32337.469 4 38337.450- O.OGO 19 I . - , 1.5- 0.5 I . 
I .  . 2.5- 2.5 I . 3 3 5 3 . 3 5 5  4 I 

2 ; 2 7 - * ; - -  -LJ r > 3  2 40341.970- 2014.966 -11 I . - . 1.5- 1.5 I . 
2 X 3 * 1 7 . L 5  5 40331.990- 2016.966 2 I . - . 0.5- 1.5 I . 
2 33327.2’13 2 4Z99.740- 3969.846 19 I . - 

. -77 

.75 .34 
..96 -65  

0.414 0 . 9 3 0 ~  516 

0.724 1.055 331 

0.308 0.895 587 

1.130 0.299+ 831 

0.643 0 . 9 1 0 ~  267 

1.095 1.169 74  

0.308 0.920 612 
1.100 1.369* 269 
0.000 1.670 0 

0.414 1.100 686 

1.100 1.881 781 

0.414 0 . 7 5 0 ~  336 
0.308 0 . 9 6 0 ~  652 

0.995 3.150 2155 
0.657 0.000 0 
1.080 1.881* 801 

1.160 3.150 1990 

1.065 1.670 605 
0.890 1.881% 991 
1.920 1 . 8 8 1 ~  39 

2593.7954 
2594.0 1 1 1 
2594.1110 
2594.1678 D J O  
2594.8256 
2594.9123 

fDJ02JDG 

2597.4419 
2597.8234 
2597.890 1 
2598.0526 
2598.1554 
2598.24 12 
2593.4299 
2598.5435 f 
2599.0548 
2599.0935 
2599.3939 
2599.5768 
2599.8802 
2600.1992 
26 00.2779 
2600.3074 
2600.5497 
260 1.4486 
2601.5928 
2601.8569 
260 1.9838 
2602.0462 
2603.2927 
2603.3504 SI 
2603.8182 
2603.9030 
2604.2464 
2604.34 19 
2604.6123 
2604.8146 
2605.4256 
2605.6764 
2606.17 10 
2606.8027 
2606.8617 
2606.8948 
2607.6353 
2607.7764 
2608.1494 
2608.3481 
2609 - 0267 



I 

I I 
2 38312.677 4 42232.525- 3969.8f.6 -2 I . - . 3.5- 2 .5  I . 

I .  . 1.5- 1 .5  I . 2 3303.108 5 45295.265- 5502.060 -7 I . - 
2 33234.212 8 8709.640-47C63.823 32 I 3.5- 3 .5  3.5- 3.5 I .305 ,935 .630 
2 33239.340 5 8193.566-56483.000 6 I 2.5- 2.5 2.5- 2.5 I .41 

35283.835 31.! I I .  
38282.858 3 I I .  
33275.797 3 I I .  

38305.122 5 I 

I .  
I .31 

32272.684 3 I 
58271.719 4 I 3.5- 4 .5  
3268.345 3 I I .  

2 35267.187 1 42936.989- 3969.856 48 I . - . 3.5- 2 .5  I . 
2 38263.621 2 43765.665- 5502.060 16 1 . - . 2.5- 1.5 I . 

3263.241'  4 I I .  
2 382t2.C7 5 41493.165- 3235.773 -8 I . - . 0.5- 0.5 I .31 

38260.3?5 3 I I .  
2 38251.560 4 13192.903-51444.460 3 I 2.5- 2 . 5  2.5- 2 .5  I .37 

38249.503 3 
2 38248.954 3 

3824b.878 3 
3.245.867 4 
38244.167 4 

2 3258.3% 4 
3S231.667 3 
2230.400 6 

2 38228.455 3 
38218.966 5 

i I 
1504.G95-49753.063 -14 I . - . 3.5- 3.5 I 

I I 
1 I 
I I 

1504.095-49742.440 13 I 3.5- 3.5 3.5- 3.5 I 
I I 
I I 

1464.210- 3235.770 15 I 1.5- 0.5 1.5- 0 .5  I 
I I ~~~ ~ 

2 ~ 1 5 . 8 1 5  1 38215.850- 0.000 -35 i . - . 0.5- 0.5 i 
38212.0r.6 6 I I 
38210.721 5 I I 

2 38195.509 3 56714.568-18517.872 13 I . - . 1.5- 0.5 I 
2 38195.826 4 45474.760- 7275.862 -72-1 . - . 4.5- 4.5 I 

1.00 .59 

1106 .75 

.31 

.91 .535 

- 
X190.700 4 I I 

2 38182.902 5 10436.773-48619.653 22 I 4.5- 3.5 4.5- 4.5 1 
2 S181.280 6 10436.770-49618.050 0 I 4.5- 3.5 4.5- 3.5 I 
2 X177.985 7 8709.640-46M7.595 30 I 3.5- 3.5 3.5- 3.5 I 

38176.471 3 I I 
38171.365 3 I I 

2 33163.314 3 38163.310- 0.000 4 I . - . 1.5- 0.5 I 
2 38156.788 4 8198.666-46355.430 24 I 2.5- 3.5 2.5- 3.5 I 

I . 4.5- 4.5 I 
38135.629 3 I 

2 33126.979 1 45'105.840- 7278.852 1 I . - 
2 38116.096 8 8198.656-46314.730 2 i 2.5- 3.5 2.5- 3.5 i 

33114.317 7 I I 1.21 . .35 
2 33105.944 6 8138.666-463C4.35 25 I 2.5- 2 .5  2.5- 2 .5  I .41 .98 .57 
2 58105.081 5 43823.020- 5717.976 37 I . - . 4.5- 3.5 I . 

-86 

.10 

.05 

.94 

.880 . 

.724 1.010 .286 

.96 .10 

.30 .75 

. .67 

:305 :930 .625 

:415 :940 .525 

:415 11155 .740 

I .  . 3.5- 2.5 I . 2 33103.763 2 8709.640-40213.560 43  I . - 
2 38099.395 3 42059.210- 3969.t46 32 I . - . 3 .5 -  2 .5  I . 

351C4.754 4 I 

38093.592 3 i I .  
2 35C89.999 4 41325.730- 3235.770 39 I 0.5- 0 . 5  0.5- 0.5 I .50 .30 .20 
2 XC89.386 2 40104.343- 2314.966 I?*! . - . 2.5- 1.5 I . 

38@1;E.599 3 I I .  
38076.795 4 I I .  
35064.682 4 I I .  

I 
1.360 1.670 310 I 

I 
1.090 1.169 79 I 
0.308 0.935 627 I 
0.414 1.000* 586 I 

I 
I 
I 
I 
I 
I 

1.035 1.670 635 I 
1.110 1.169* 59 I 

I 
0.325 0.299 26 I 

I 
0.372 0.910* 538 I 

I 
0.859 1.000* 141 I 

I 
I 
I 

0.859 0.975 116 I 
I 
I 

1.065 0.299 766 I 
I 

0.996 3.150 2154 I 
I 
i 

0.000 2.755 0 I 
1.090 1.545 455 I 

I 
0.724 1.000* 276 I 
0.724 0 . 9 2 0 ~  196 I 
0.308 0.930 622 I 

I 
1.220 3.150 1930 i 
0.414 0.950 536 I 

I 
1.090 1 . 5 ~  455 i 
0.414 1.055 6'tl I 

I 
0.414 0.980* 566 I 
1.235 1.596 361 I 

I 
0.308 1.070* 762 I 
1.190 1.670 480 I 

I 
0.560 0.299* 261 I 
1.000 1.881 881 I 

I 

I 
I 2609.3228 
I 2609.8375 
I 2609.3686 
i 2610.5811 
I 2510.9133 
I 2611.2908 
I 2611.3547 
I 2611.8372 
I 2612.0496 
I 2612.1155 
1 2612.3117 
1 2612.4249 
I 2612.6683 
I 2612.6943 
I 2612.7526 
I 2612.8886 
I 2613.4922 
I 2613.6324 
I 2613.6703 
I 2613.8121 
I 2613.8812 
I 2613.9974 
I 2614.3946 
i 2614.8521 
I 2614.9338 
I 2615.0719 
1 2615.7212 
I 2615.9368 
i 2616.1949 
I 2616.2856 
1 2617.2591 
1 2617.3059 
I 2617.6572 
I 2618.1919 
I 2618.3031 
I 2618.5291 
I 2618.6330 
I 2618.9833 
I 2619.5358 
I 2619.9838 
I 2621.3598 
1 2622.0324 
I 2622.7811 
I 2622.9035 
I 2623.4798 
I 2523.5393 
I 2623.5618 
I 2623.6300 
I 2623.9308 
I 2624.3306 
I 2624.5781 
I 2624.6204 
I 2624.6746 
I 2625.4833 
I 2626.3239 

f 

fDJ02JDG 
DJO 

CQ 
f 

fDJO2JDG 



33050.992 3 

3.059.250 4 
2 38C50.134 1 42029.980- 3969.846 0 

2 33056.022 7 4355.2.060- 592.060 22 
jtO't7.898 3 

3S041.799 3 
2 38047.722 2 43765.665.- 5717.976 33 

2 53041.514 3 10436.770-48478.270 14 
X040.627 5 

2 33339.033 7 8709.640-46743.670 3 
3928.781 3 

2 9020.528 5 40035.490- 2014.966 4 

2 3017.013 2 38'316.965- 0.000 48 
2 3015.739 1 45294.550- 7278.842 41 

33018.692 4 

3006.213 3 
38001.0?5 3 

2 XOG0.731 3 8193.666-46i99.395 52 
2 37999.847 3 45278.700- 7278.852 9 

2 37994.073 0 8198.666-46192.700 39 
2 37989.087 8 8198.666-46137.750 3 

37599.550 3 

37985.033 3 
37934.784 3 
37979.603 4 
37575.062 7 
37973.649 3 
37973.173 3 
37971.831 3 

2 37959.247 31i 41939.060- 3967.846 33 
2 37957.143 4 41202.865- 3235.770 28 

37959.691 3 
37956.850 3 

37946.941 3 
2 37955.630 5 8198.560-46154.250 6 

37942.357 3 
37941.360 3 
37926.828 3 
37924.034 3U 
37920.819 3 
379 19.963 

2 37919.531 
37968.755 
37904.459 

2 37903.944 
37302.6'19 
37859.23 

2 t7C38.213 
37837.1% 
37294.160 
37G93.5,03 
37C33.136 

2 3;.Y';5.2;5 
2 37Cbl.445 
2 3:'ZO .55? 

4 
4 12992.544-50912.115 30 
6 
3 
6 10436.770-(&340.695 19 
4 
5 
5 41133.945- 3235.770 44 
4 
5 
3 
5 
4 47594.160- 9707.980 36 
6 8709.640-45531.055 30 
1 115G4.035-4964.725 29 

I .  
I .  - . 2.5- 3.5 I . 
I .  - . 4.5- 3.5 I . 
I .  

0.5- 1.5 0.5- 1.5 I 1.58 1:17 

3.5- 3.5 3.5- 3.5 I .308 1:OO 

1.5- 1.5 1.5- 1.5 

- . 0.5- 0.5 
. - . 5.5- 4.5 

. - . 2.5- 3.5 . - . 4.5- 4.5 

1:16 1:sS 

I I 
I I 
I 1.060 1 . 6 7 0 ~  610 I 
I I 

.41 I 1.580 1 .169~  411 I 
I I 
I 1.110 1 .596~  486 1 
I I 
I 0.724 0.970 246 I 
I I 

.693 I 0.308 1.000r 692 I 
I I 

.72 I 1.180 1.881~ 701 I 
1745 I I 

I 1.390'3.150 1760 I 
I 1.090 1 .545~  455 I 
I I 
I I 
I 0.414 0.955 541 I 
I 1.090 1.545 455 I 
i i 

2.5- 3.5 2.5- 3.5 i .4 i5  .950 .535 I 0.414 0.950 536 I 
I .  I I 

2.5- 1.5 2.5- 1.5 I .415 .738 .323 I 0.414 0.740 326 I 
1 .  I 
I 1-00 . .27 I 
I .  I 
I .  
I .  ~ I 
i :  

- . 2.5- 2.5 I . - . 1.5- 0.5 I . 
i i 
I 1.030 1 .670~  640 I 
I 1.070 0 .299~  771 I 

I .  I I 
I .  I I 

2.5- 3.5 2.5- 3.5 I .410 .965 .555 I 0.414 1.090* 676 I 
I .  I I 
I .  I I 
I .  I I 
I .  I 
I .  
I .  I 
i .  i I 
I -83 . .23 I I 
I .  I I 
I .  I I 

- . 2.5- 3.5 1 . I 0.643 0 .950~  307 I 

4.5- 4.5 4.5- 4.5 I .725 1:260 .535 1 0.724 1.260* 536 I 
I .  
I .  
I .  
I .  

1.5- 0.5 1.5- 0.5 I 1.2 

I 

I I 
I I 

.30 .91 I 1.210 0.299* 911 I 

. 1.42 I 
I I 

I .  . 2.31 I i - . 5.5- 6.5 I . I 1.090 1.485 395 I 
3:5- 3.5 3.5- 3.5 I .3 1 : l O  .786 I 0.308 1.100 792 I . - . 3.5- 2.5 I . I 0.859 0.930* 71 I 

I 
I 2626.5785 
I 2626.6377 
I 2626.6960 
I 2626.9215 
I 2627.4825 
I 2627.4946 
I 2627.9037 
I 2627.9234 
I 2627.9847 
I 2628.0948 
I 2628.8034 
I 2629.3740 
I 2629.5010 
1 2629.6172 
I 2629.7053 
I 2630.3645 
I 2630.7236 
1 2630.7405 
I 2630.8051 
I 2630.8250 
I 2631.2050 
I 2631.5503 
I 2631.8309 
I 2631.8485 
1 2632.2075 
I 2632.5223 
I 2632.6202 
I 2632.6532 
I 2632.7449 
I 2632.9255 
I 2633.0714 
I 2633.5833 
I 2633.7827 
I 2633.8701 
I 2634.4733 
I 2634.7916 
I 2634.8608 
I 2635.8663 
I 2636.0612 
I 2636.2581 
I 2636.3473 
I 2636.3798 
I 2637.1271 
I 2637.4254 
I 2637.4619 
I 2637.5541 
I 2637.7835 
I 2637.8603 
I 2637.9342 
I 2638.1429 
I 2638.1758 
I 2633.2838 
I 2638.6961 
I 2639.0285 
I 2639.0832 

DJO ZJDG 

fDJO2JDG 

f S02JDG 

DJO 2JDG 

DJO ZJDG 



C UIVEIWil3ER I T2 - T 1  0 -C  

2 37874.505 4 37874.470- 0.000 35 
37573.613 3 

37872.116 4 
37an.261 3 

2 37868.690 3 43370.680- 5592.060 70 
2 37855.367 6 8703.640-46565.005 2 
2 37354.442 4 41824.260- 3363.846 28 

37852.024 4 
37851.741 3U 
37833.749 4 
37036.279 4 

2 37~32.599 4 8198.666-45131.465 o 
2 37826.349 2 41C52.170- 3235.770 -51 
2 37818.409 4 8198.655-46017.075 0 
2 37807.940 3 45036.735- 7278.852 67 

37304.395 3 
37800.254 3 

2 37798.578 6 45296.930- 7C93.364 12 
37785.559 3 

2 377E5.279 0 43287.105- 5502.060 144 
2 37778.361 5 8709.640-46488.000 1 
2 37771.448 5 37771.420- 0.000 28 

37760.726 3 
37753.eSO 4 
37753.463 4 

2 37737.93 5 4G373.325- 3235.770 28 
37735.735 3 
37734.155 4 
37732.272 4 

2 37729.jE2 4 11504.095-49233.475 2 
2 37727.591 3 41677.423- 3969.8M 17 
2 37719.251 3 13192.903-50912.115 39 

37716.X3- 3 
2 37714.661 4 10456.770-48151.405 26 

37713.595 3 
37711.794 5 
37707.893 7 

37703.469 3 
2 37705.311 3 45203.680- 7498.364 -5 

37702.290 314 
37691.991 6 

2 37539.387 4 39704.305- 2014.965 48 
37688.654 3 
37683.204 4 

2 37633.463 0 14476.135-52159.630 -32 
2 37681.937 2 39596.890- 2014.966 13 

37663.C64 3 
37654.0?1 3 
37653.053 3 

2 37652.714 3 43370.080- 5717.976 10 

2 37645.800 7 8709.640-46355.430 10 

2 37636.180 5 8709.640-46345.820 0 

2 37651.598 3 41621.445- 3369.81i5 -1 

37640.964 3 

37635.835 4 

C i X  OSS TERfl TERH 
J? - J1 J2 - J1 

- . .  

. .  
3.5- 4.5 . .  

2.5- 2.5 

2.5- 2.5 
- . .  
- . .  

1.5- 2.5 

- . .  
3.5- 2.5 - . .  

- . .  

- . .  - . .  - . .  
- . .  

- . .  

- 

- - . .  

- . .  

1.5- 0.5 

2.5- 1.5 
3.5- 4.5 
3.5- 2.5 

2.5- 2.5 
1.5- 0.5 
2.5- 2.5 
5.5- 4.5 

1.5- 2.5 

1.5- 1.5 
3.5- 2.5 
1.5- 0.5 

0.5- 0.5 

3.5- 3.5 
3.5- 2.5 
2.5- 3.5 

4.5- 3.5 

2.5- 2.5 

1.5- 1.5 

4.5- 3.5 
0.5- 1.5 

2.5- 3.5 
. 2.5- 2.5 

3:5- 3.5 3.5- 3.5 

3.5- 4.5 3.5- 4 . 5  

:31 1104 .73 

I415 :815 .400 

1 :25 

.31 

. .61 

1:32 .07 

1:OO .69 

.31 .95 .64 

:31 1:03 .72 

TERM TERM TERH I OBS TERM 
G2 61 DS I IS IS 

-----------------+---------- 

I 
1.030 3.150 2120 1 

I 
I 
I 

1.265 1.169 96 I 
0.308 1.040~ 732 1 
1.120 1.670 550 I 

I 
i 
I 

0.414 0.800* 386 I 
1.425 0.299 1126 I 
0.414 O.OOO* 0 I 
1.120 1.545* 425 I 

I 
I 

1.245 1.321 76 I 
I 

1.205 1.169 36 i 
0.308 1.000* 692 I 
1.470 3.150*1680 I 

i 
I 

0.485 0.299 186 I 
I 
I 
1 

0.859 0.980* 121 I 
1.130 1.670* 540 I 
0.372 0.950* 578 I 

I 
0.724 1.010 286 I 

I 
I 
I 

1.150 1.321* 171 I 
I 
I 
1 

1.220 1.881* 661 I 
I 
I 

1.060 0.000 0 I 
0.900 1.881 981 I 

i 
I 
I 

1.265 1.596 331 1 
1.065 1.670 605 I 
0.308 0.950 642 

0.308 1.030 722 i 
I 

2639.5121 
2639.5742 
2639.5925 
2639.6786 
2639.9174 
2640.8465 
2640.91 11 
2641.0797 
2641.0995 
2642.0064 
2642.1789 
2642.4220 
2642.8726 
2643.4275 
2644.1595 
2644.4075 
2644.6971 
2644.8144 
2645.6557 
2645.7454 
2646.2299 
2646.7142 
2647.4658 
2647.9459 
2647.9751 
2649.0895 
2649.2192 
2649.330 1 
2649.4624 
2649.6653 
2649.7911 
2650.3770 ZR Q 
2650.5787 
2650.6996 
2650.7745 
2650.9011 
2651.1754 
2651.3570 
265 1.4865 
2651.5694 
2652.2940 
2652.4772 
2652.5281 
2652.5605 
2652.8942 
2653.0017 
2654.3312 
2654.927 1 
2655.0369 
2655.0608 
2655.1395 
2655.5485 

2656.2273 
2656.2474 

2655.8897 

I 1 



C WbVEtiUXSER I T2 - T 1  0-C 

37634.772 
37628.076 
376 16.709 

2 376P5.122 
37604.498 
37601.202 
37601.276 
37597 .5~,9 

2 37597.220 
2 37594.945 

37593.919 
37535.581 
37579.767 
3757 1.023 

2 37569.951 
2 37566.243 

37560.001 
37557.416 

2 37552.020 
2 37550.520 

375rt9.576 
2 37548.255 
2 37547.095 
2 37546.159 

37543.817 
37543.192 
37533.253 
37532.756 
37532.370 
37527.548 
37526.539 
37525.807 
37519.768 

2 37519.383 
37515.757 
375 14. C36 

37496. C65 
2 37435.324 
2 37694.396 
2 37439.755 
2 37433.075 

37457.6 11 
37478.371 
37472.680 
3747 1.654 
37465.436 
37455.244 

37502.317 

3 
3 
4 
6 
5 
4 
3 
3 
5 
4 
4 
4 
3 
3 
4 
7 
3 
3 
4 
5 
5 
1 
1 
5 
4 
4 
4 
3 
3 
3 
5 
3 
3 
6 
4 
7 
4 
3 
1 
3 
5 
6 
4 
4 
3 
3 
5 
5 

8709.640-46514.760 

11504.095-49101.225 
8709.640-46304.525 

8 198.666-45768.610 
8198.666-45764.910 

39566.980- 2014.966 
11504.095-49054.605 

41513.100- 3969.846 
47735.510- 10 lpA.463 
8198.656-45744.825 

8198.666-45718.025 

59510.275- 2014.966 
41464.210- 3969.t.56 
8709.6GO-46199.395 
8709.640-46192.700 

2 

30 
0 

7 
-1 

6 
10 

2 
43 

0 

24 

15 
32 

0 
15 

37462.646 4 

37437.107 4 
37452.270 3 

2 37453.393 4 115C4.095-43933.485 3 

2 37450.203 3 35465.195- 2014.966 -26 
37U8.787 5 
37447.884 4 

3.5- 3.5 3.5- 3.5 

. - . 3.5- 4.5 . - . 3.5- 2.5 

2.5- 2.5 2.5- 2.5 
2.5- 1.5 2.5- 1.5 

- . 1.5- 1.5 - . 3.5- 4.5 

. - . 2.5- 2.5 - . 1.5- 0.5 
215- 3.5 2.5- 3.5 

2.5- 3.5 2.5- 3.5 
2.5- 1.5 

- . 0.5- 1.5 - . 1.5- 2.5 
3:5- 3.5 3.5- 3.5 
3.5- 3.5 3.5- 3.5 

- . 3.5- 4.5 

. - . 2.5- 1.5 

OBS 03s OBS I TERM TERM TERM I 06s TERM I 
62 61 DG I G2 61 DG I IS IS I WAVELENGTH NOTES 

. .838 

:415 :755 .340 
.415 -660 .245 

:415 1:060 .645 

.310 .955 .645 

.308 .955 .647 

0.308 1.055 747 

0.859 1.050* 191 
0.308 0.980* 672 

0.414 0.755 341 
0.414 0.660* 246 

1.180 1.881* 701 
0.859 1.020* 161 

1.160 1.670 510 
1.095 2.402 1307 
0.414 O . O O O *  0 

0.414 1.065 651 

0.290 1.831*1591 
1.065 1.670 605 . ~ _  

0.308 0.955 647 
0.308 0.950 642 

0.859 1.055 196 

1.070 1.881 811 

------------------- 
2656.3267 
2656.7994 
2657.6023 
2658.4212 
2658.4653 
2658.4853 
2658.6931 
2658.9567 
2658.9800 
2659.1409 
2659.2135 
2659.8034 
2660.2150 
2660.8341 
2660.9100 
2661.1727 
2661.6150 
2661.7982 
2662.1807 
2662.2870 
2662.3540 
2662.4476 
2662.5299 
2662.5963 
2662.7624 
2662.8067 
2663.51 19 
2663.547 1 
26 63.5745 
2663.9168 
2663.9884 
2664.0404 
2664.4692 
2664.4966 
2664.7541 
2664.8720 SO 
2665.7092 
2666.0 114 
2666.2064 
2666.2723 
2656.6024 
2667.0777 
2667.1819 
2667.4 125 
2667.8176 ZR Q 
2667 A921 
2668.3334 
2668.347 1 .. . 

2668.5322 f 
2668.7639 
2668.9268 
2669.2715 
2669.4189 
2669.5198 
2669 5 8 4 2  



c 
2 37444.663 6 

37444.274 3 
2 37439.C56 2 

37433.6’19 4 
37454.997 3 
37435.250 3 

2 37G31.571 4 
2 57427.655 3 

37427.531) 3 
37/,17.357 3 
37’115.5?5 4 
3?41<.597 4 
37412.994 4 
37412.225 5 
37411.470 4 
37397.438 5 
37389.427 3 
37387.264 3 

2 37377.733 5 
37376.166 4 
37375.212 3 
37373.828 5 
37355.873 3 

2 37359.237 5 
37358.964 5 

2 3?357.096 
373C7.417 
37336.375 
37336 ..063 
37333.23 1 

2 37330.222 
37328.6 17 

I 

I 

I 
I 

8709.640-46154.290 -7 I 3.5- 3.5 

37439.680- 0.000 6 I . - . 

I 

I 
I 
I 
1 
I 
I 

40667.340- 3235.770 1 I 0.5- 0.5 
43145.645- 5717.976 -14 I . - . 

I 
i 
I 
I 
I 
I 
I 
I 

39394.720- 2014.966 -21 I . - . 

40595.070- 3235.770 -63 I . - . 

3.5- 3.5 

0.5- 0.5 

0.5- 0.5 
3.5- 3.5 

2.5- 1.5 

45075.060- 5717.976 12 i - 
2:5- 3:5 

I 

1.5- 0.5 

4.5- 3.5 

i 
40566.005- 3235.770 -13 I 0.5- 0.5 

I 
0.5- 0.5 

2 37321.828 6 8709.640-46031.465 3 i 3.5- 2.5 3.5- 2.5 
37310.905 3 I -. - . . . . . - - 
37310.221 3 i 

2 37307.443 1 8709.640-46017.075 8 I . - . 3.5- 2.5 

2 37300.215 5 8709.640-45009.840 15 1 3.5- 4.5 3.5- 4.5 
37306.247 4 1 
37208.187 3 
37296.856 3 
37293.490 4 i 4.5- 4.5 
37289.920 3 I 

37285.8SO 5 I 
37284.135 3 I 

37273.132 4N I 

2 37237.035 2 42789.075- 5502.060 20 I . - . 1.5- 1.5 

2 37281.408 3 37281.410- 9.000 -2 i . - . 0.5- 0.5 
2 37274.197 1 392S9.ibO- 2014.966 3 I . - . 2.5- 1.5 

37251.147 3 i 

.310 

1195 

1:17 

.310 

.31 

1:15 

I 
.975 .665 I 0.308 1.090* 782 

I 
I 1.110 3.150*2040 
I 
I i 

.30 165 i 1.925 0.299 1626 i 
I 1.195 1.596 401 I 
I I 

i i 
I 0.825 0.299 526 I 
I I 
I 1.080 1.596 516 I . .560 I I 
I I 
I I 
I I 

.30 .87 I 1.170 0.299* 871 I 
I I 

.795 .485 I 0.308 0.800* 492 I 
i I 
I I 
I 0.308 0.000* 0 I 
I I 

1:05 .74 I 0.308 1.050 742 1 
I I 
I . 305 I 
I i 
I 1.215 1.169 46 I 
I 
i 
I 0.730 3.150~2420 
I 1.020 1.881 861 
I 

i i 
I I 
1 1.070 1.514* 444 I 
I I 
I 1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2669.8152 
2669.8416 
2670.1687 
2670 -4589 
2670.5032 
2670.5565 
2670.7477 
2671.0271 
2671.0467 
267 1.7623 
2671.8724 
2671.9594 
2672.0774 
2672.1288 
2672.1827 
2673.1854 
2673.7582 
2673.9129 
2674.4517 
2674.7069 
2674.7752 
2674.8742 
2675.8734 
2675.9 190 
2675.9385 
2676.0724 
2676.7659 
2677.4 142 
2677 -5800  
2677.7831 
2677.9990 
2678.1141 
2678.60 13 
2679.3855 
2679 -4347 
2679.6342 
2679.7201 
2680.1535 
2680.2992 
2680.3949 
2650.6368 
2680.8935 
2681.1009 
2681.1839 
2631.3094 
2681.5056 
2682.0244 
2682.1010 
2682.1281 
2682.1445 
2682.5195 
2683.2454 
2683.5700 
2683.5940 
2683.6840 

JP 

f 

2JDG 

c 

I 



2 37250.616 
37249.943 
37236.6 15 

2 37233.578 
2 37233.242 ~ ~ ~~. ~ 

37232.565 
37226.267 
37224.950 
37222.938 

2 37214.134 
2 37213.235 
37210.883 
37207.195 
37202.043 
37134.161 
37191.3% 
37 182.300 

2 37172.264 
37168.492 

2 37165.850 
2 37154.121 
37 160.838 
37 152.653 
37151.596 
37145.180 

2 37138.825 
2 37128.220 
37 126.531 
37125.2CCr 
37120.471 

37 102.696 
37 101.471 

2 370’92.325 
2 37085.995 
2 37G86.864 
37G81.422 

2 37076.5% 
2 37055.603 
2 37065.183 
2 37060.297 
2 37055.971 

37098.869 

3 42752.670- 5502.060 
5 
4 
2 11504.095-48737.664 
4 4C4C9.010- 3235.77G 
6U 
3 
4 
5 
3 42932.085- 5717.976 
2 41183.055- 3969.846 
3 
5 
3 
4 
4 
6 
1 39187.220- 2014.956 
6 
6 45SM.115- 8638.233 
3 41133.945- 3369.846 - 
3 
5 
c 
2 

3n 
6 40374.595- 3235.770 
4 42630.250- 5502.060 
3 
3 
5 

6 

9 
2 

25 
27 

10 

8 
22 

0 
30 

8 11504.095-43619.650 56 
6 11504.095-~t8b18.050 32 
3 
6K 40341.970- 3235.770 50 
3 
5 
4 
5 
6 41062.170- 3969.846 1 
4 37033.890- 0.000 108 
8 39101.810- 2014.966 20 
3 
6 5709.640-45786.224 0 
3 123:2.644-50053.235 12 
5 39080.135- 2014.965 14 
2 41030.115- 3969.846 18 
7 8709.540-45768.610 1 
4 37058.525- O.OP0 3 
6 42775.870- 5717.976 9 
3 
3 
3 
4 10436.770-47481.485 -8 
4 
4 

- 

- - 

- 
1 .  - 

- 
5.5- 5.5 - 

0.5- 0.5 - . .  

1.5- 1.5 

3.5- 2.5 
1.5- 0.5 

3.5- 3.5 
3.5- 2.5 

2.5- 1.5 

5.5- 5.5 
1.5- 2.5 

0.5- 0.5 
2.5- 1.5 

3.5- 4.5 3.5- 4.5 
3.5- 3.5 3.5- 3.5 

1.5- 0.5 1.5- 0.5 

1.5- 2.5 1.5- 2.5 - . 0.5- 0.5 
1.5- 1.5 1.5- 1.5 

3.5- 2.5 3.5- 2.5 
- . 2.5- 3.5 

2.5- 1.5 2.5- 1.5 - . 3.5- 2.5 
3.5- 2.5 3.5- 2.5 

- . 1.5- 0.5 
2.5- 3.5 2.5- 3.5 

- . 4.5- 3.5 

OES 03s OBS I TERM TERM TERM 
62 GI DG I 62 G1 OG 

.89 

1:20 

1116 
1.10 

.96 

. .63 

1152 .42 

.30 .66 

.27 
:860 :995 .135 
.86 .92 .06 

.90 .30 .60 

1144 1167 .23 

198 i:ss .90 

.338 .895 .587 

1.200 1.169* 31 

0.859 0.970* 111 
1.250 0.299* 951 

1.170 1.596 426 
1.100 1.670 570 

1.170 1.881* 711 

1.105 1.514 409 
1.210 1.670* 460 

0.960 0.299* 661 
1.150 1.169~ 19 

0.859 1.000* 141 
0.859 0.920* 61 

0.890 0.299* 591 

1.425 1.670 245 
0.890 3.150*2260 
0.980 1.881* 901 

0.308 0.895 587 
0.643 1.000* 357 
1.255 .881 626 
1.100 .670* 570 

1.180 .150 1970 
1.180 .596 416 

0.308 .755 447 

0.724 . O O O  276 

OBS TERM I 
IS IS I WAVELENGTH NOTES 

I 
I 2683.7223 
I 2683.7708 
I 2684.7170 
I 2684.9504 
I 2684.9747 
I 2685.0235 
I 2685.4778 
I 2685.5728 
I 2685.7179 
I 2686.3534 
I 2686.4182 
I 2686.5883 

I 2687.2265 
I 2687.7960 
I 2687.9967 
I 2688.6534. f 
I 2689.3794 

I 2689.8406 

1 2690.2063 
I 2690.7991 
I 2690.8756 
I 2691.3404 
I 2691.8010 
I 2692.5699 

I 2686.8544 

I 2689.6523 f 

I 2689.9687 

i 5692.6924 
I 2692.7161 
I 2693.1320 SOJ4555Q 
I 2693.4847 
I 2693.6025 

2693.6624 
2694.1642 
2694.2006 
2694.4223 
2694.5112 
2694.7002 
2695.1757 
2695.4175 
2695.5726 
2695.9682 
2696.3200 
2697.1188 
2697.1494 
2697.5057 
2697.6015 
2697.6338 
2697.6793 
2698.0587 
2698.0895 
2698.3952 
2698.6403 
2698.6609 
2698.6986 

SI 



C 
I 03s 0% TERI TEEM I OSS CBS OBS I TERM TERM TERM I OBS TERM I 

C HAVEHU;!UER I T2 - T1 0 - C  1 J2 - J1 J2 - J 1  1 G2 61 DG 1 62 G I  DG 1 IS IS I WAVELENGTH NOTES 

37043.450 3 
37040.939 4 
37035.012 4 
37030.396 3 
37024.754 4 
37024.244 4 
37023.31 3 
37019.657 3U 

2 37018.815 6 40254.535- 3235.770 0 

2 37008.401 3 8709.640-45718.025 16 
37016.335 3 

37003.600 3 
37000.058 4 
359S8.435 5 
36993.233 3 

56993.692 3 
36990.581 4 

2 35996.134 2 40965.950- 3969.846 30 

36988.030 
36SG7.072 

2 35981.302 
2 36931.302 
2 3697C.162 

36977.975 
36977.432 

2 3975.467 
36374.583 

2 355iG.213 
36353.59?. 
35363 . f22 
3GC67.631 
3t95 1.776 
36956.970 

2 36953.639 
36946.865 

2 36945.345 
36944.347 

2 36942.041 
36941.153 
36334.642 

2 35933.057 
36926 .e57 
35925.221 
36922.662 
35917.492 
36916.283 

2 36915.155 
2 36912.299 

35911.418 
36505.844 
369 03.586 
36897.983 

2 36835.729 
36895.326 

2 36894.474 

5 
4 40951.155- 3969.846 
4 42699.235- 5717.976 
5 38933.130- 2014.966 
38 

9 8709.640-45685.090 
3 
6 115G4.095-48478,270 
4 
3 
3 
4 
4 
7 36953.625- 0.000 
4 
7 36945.320- 0.000 
3 
5 8198.666-45140.685 
6 
3 
8 38948.000- 2014.906 
3 
4 
3 
7 
3 
7 44193.995- 7273.862 
2 42639.250- 5717.975 
3 
3 
3 
3 
72 11504.095-43399.760 
4 
7 44392.825- 7498.364 

-7 
43 
-2 

17 

38 

14 

25 

22 

23 

22 
25 

44 

13 

1.5- 0.5 1.5- 0.5 

3.5- 3.5 3.5- 3.5 

. - . 3.5- 2.5 

. - . 2.5- 2.5 

. - . 4.5- 3.5 . - . 2.5- 1.5 

3.5- 4.5 3.5- 4.5 

3.5- 3.5 3.5- 3.5 

0.5- 0.5 0.5- 0.5 

1.5- 0.5 1.5- 0.5 

2.5- 2.5 2.5- 2.5 

2.5- 1.5 2.5- 1.5 

1.5- 2.5 

3.5- 4.5 3.5- 4.5 . - . 2.5- 3.5 

- . 3.5- 3.5 

1.5- 2.5 1.5- 2.5 

1:14 :30 -84 

1308 1:065 .757 

.308 .955 -647 

.86 .98 .12 

.80 . .18 

186 3114 228 

1:04 3:15 211 

:415 :840 .425 

1:08 1:88 .80 

. .58 

11200 1:545 .345 

:96 1132 -36 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

1.140 0.299+ 841 I 
I 

0.308 1.065 757 I 
I 
I 
I 
I 

1.105 1.670 565 I 
I 
I 
I 
I 

1.015 1.670 655 I 
1.195 1.596 401 I 
1.025 1.881 856 I 

I 
I 

0.308 0.955 647 I 
I 

0.859 0.970 111 I 
1 
I 
I 
I 
I 

0.920 3.150~2230 I 
I 

1.030 3.150 2120 I 
I 

0.414 0.850 436 I 
I 
I 

1.090 1.881 791 I 
I 
I 
I 
I 
1 

1.215 1.545 330 I 
1.150 1 . 5 9 6 ~  446 I 

i 
0.859 0.950 91 I 

I 
0.950 1 . 3 2 1 ~  371 I 

2698.7297 
2698.9 148 
2699.3468 
2699.6840 
2700.0947 
2700.1319 
2700.1978 
2700.4665 
2700.5279 
2700.7038 
2701.2879 
2701.6384 
2701.8970 
2702.0155 
2702.0303 
2702.1836 
2702.3620 
2702.5893 
2702.7720 
2702.8457 
2703.2674 
2703.2674 
2703.4970 
2703.5107 
2703.5504 
2703.6940 
27 0 3.7 587 
2703.7857 
2704.1236 
2704.1508 
2704.2672 
2704.6956 
2705.0473 
2705.29 12 
27 05.7872 
2705.8985 
2705.9716 
2706.1405 
27 06.2052 
2706.6827 
2706.7988 
2707.2533 
2707.3733 
2707.5609 
2707.9401 
2708.0288 
2708.11 16 
2708.321 1 
2708.3821 
2708.7949 
2708.9606 
27 09.37 15 
2709.5375 
2709.5671 
2709.6297 

ZR Q 

c2 
c2 

f SWJDG 

J25354 



2 36231.205 6 
2 36329.164 2 

36Z86.537 3 
2 35E4.053 4 

36853.807 4 
2 35&G2.€34 4 

5(€21.540 4 
3593.269 3 
35879.273 3 

2 35977.059 3 
56876.296 3 
36tt74.823 3 
36873.097 5 

2 3tE70.578 8 
36857.075 5 

2 36865.740 7 
2 36855.363 6 
2 36857.984 6 

36856.733 6 
36855.253 6 
36255.851 3 
3634.191 6 
36852.272 4 
36248.959 3 

40t51.025- 3i69.845 26 
42607.125- 5717.976 15 

40853.860- 3969.846 -1 

14551.607-51144.450 31 

42595.005- 5717.976 29 

8198.666-45669.320 -76 

52350.705- 2014.965 1 
13192.903-50053.235 31 
8198.666-45056.650 0 

5/,846.6&3 7 
36C40.511 3 
36839.499 6 

38844.845- 2014.966 14 
26529.614 3 
36828.064 6 
36E25.965 3 
35822.901 3 
36818.339 4 
36816.960 5 
36615.653 6 
36816.113 5 
36815.682 4 
36812.411 1 

2 36511.371 8 
2 35799.704 7 

16798.859 6 
36798.023 5 

2 36797.679 5 
36?97.465 7 
367911.692 5 
35791.949 3 
36787.448 3 
36785.410 3 
36783.769 3 

2 36720.794 6 

10436.770-47248.155 -14 
40035.450- 3235.770 -16 

42299.740- 5502.063 -1 

8709.640-45C90.434 0 

OdS 0 3  TERM TERM I 06s 08s OBS I TERM TERM TERM I OBS TERM 
J2 - J1 J2 - J1 I 62 G I  OG I G2 61 DG I IS IS 

3.5- 2.5 3.5- 2.5 . - . 4.5- 3.5 

. - . 2.5- 2.5 

- . 1.5- 2.5 

- . 4.5- 3.5 

2.5- 2.5 2.5- 2.5 

. - . 0.5- 1.5 . - . 2.5- 3.5 
2.5- 2.5 2.5- 2.5 

3.5- 4.5 3.5- 4.5 

2.5- 1.5 2.5- 1.5 

4.5- 5.5 4.5- 5.5 
- . 1.5- 0.5 

- . 2.5- 1.5 

3.5- 3.5 

3.5- 4.5 3.5- 4.5 

1.105 1.670 .565 

I415 1730 .315 

:415 1:030 .615 

186 1126 .40 

1:34 1:88 .54 

1721 11030 .309 

.310 

. 213 

.065 .755 

I 
1.105 1.670 565 I 
1.130 1.596 456 I 

I 
1.160 1 . 6 7 0 ~  510 I 

I 
1.149 0.910* 239 I 

I 
I 
I 

1.115 1.596 481 I 
I 
1 
I 

0.414 0.730* 316 I 
I 

1.050 1.881* 831 I 
0.372 1.000* 628 I 
0.414 1.030 616 I 

I 

i 
I 
I 
I 

0.859 1.260* 401 I 
I 
I 
I 

1.340 1.881 541 I I 

I 

0.724 1.030 306 i 
1.180 0.299* 881 I 

I 
I 

1.065 1.169 104 I 
1 
I 
I 
I 
I 
I 

0.308 1.065 757 I 

WAVELENGTH NOTES 

2709.8698 
27 10.0 197 
27 10.2083 
27 10.3982 
2710 -4134 
27 10.4812 
2710.5800 
27 10.6734 
2710.9094 2710.7466 

27 10.9662 
2711.0734. 
27 11.2007 
27 11 -3859 
271 1.6435 
271 1.74 17 
271 1.7695 
27 12.3 124 
2712.4041 ZR Q 
2712.4398 ZR Q 
2712.4694 
2712.5916 
27 12.7328 
27 12.9767 
2713.29 16 
2713.5989 
27 13.6734 
27 13.8886 
27 13.9892 
2714.0342 
2714.1939 
2714.2535 
27 14.38 13 
27 14.40 18 
27 14 - 5 16 1 DJO P J D G  - . . . - . . . 
2714.6708 
2714.8967 
2715.2331 
27 15.3348 
2715.3575 
27 15 -3973 
27 15.429 1 
2715.6704 
27 15.7471 
2716.6082 
2716.6742 
2716.7323 
2716.7577 
27 16.7735 
2716.9782 49 2JDG 
27 17.1808 
27 17.5133 
2717.6638 
2717.7851 
27 18.0049 

N 
0 

L 



C 
I 03s O B  TERM TERil 

C H.4VEt3J!U!IBER I T? - T I  0 -C I J2 - J1 J2 - J1 
09s 09s OBS 
62 G 1  DG 

36779.802 4 
36775.005 4 
35771.763 5 

2 36769.9M 7 87C9.6$0-45479.58'+ 0 

I 
I 2718.0782 
I 2718.4326 
I 2718.6721 

.310 .895 .585 
I 

0.308 0.895 587 I 
1.090 1.514~ 424 I 

I 
0.724 0.895 171 I 
1.170 1 . 8 8 1 ~  711 I 
1.185 1.321 136 I 
1.140 1.596 456 I 

I 

3.5- 2.5 3.5- 2.5 . - . 4.5- 5.5 
I 2718.8070 
I 2718.9856 CP 
I 2719.0270 
I 2719.1679 
1 2719.6074 
I 2719.6189 f SI 
I 2719.7322 
1 2720.1991 
I 2720.2843 
I 2720.4031 
I 2720.4648 
I 2720.5671 
I 2720.8181 CQ 
I 2720.8846 
I 2720.9069 
I 2721.1105 
I 2721.3634 
I 2721.6046 
I 2721.6941 
I 2722.1711 
I 2722.3892 
I 2722.4953 
I 2722.6135 ZR P 
I 2722.7219 
1 2722.7793 
I 2723.1833 
1 2723.2535 
I 2723.3040 

2 36767.52E 
36766 .$59 

2 36765.064 
2 36759.123 
2 36753.957 
2 36757.435 

36751.127 
36749.976 
36748.372 

5 
5u 
4 
7 
7 
4 
3 
3 
3 

45405.tCO- 6635.233 -79 

10435.770-47201.930 4 
3774.085- 2014.966 4 
44257.315- 7478.364 16 
42475.416- 5717.976 2 

. - . 4.5- 3.5 
2.5- 1.5 2.5- 1.5 - . 1.5- 2.5 
. - . 4.5- 3.5 

1116 1:88 -72 
1.44 . 

I 
I 
1 

.670* 570 I 

.495* 435 I 
I 
I 
I 

.OOO* 692 I 
I 
I 
I 
I 
I 
I 
I 

.040* 316 I 

.545* 435 I 

.881 741 I 

.040+ 181 I 
1 
I 
1 

36747.535 5 
2 36746.157 1 
1 30742.766 4 

36741.858 5 
36741.563 4 
3673.813 3 

2 56735.404 6 
36732.149 3 
36730.941 3 
36724.506 6 

40716.010- 3969.846 -7 
3E946.490- 2203.606-118 

. - . 3.5- 2.5 

. - . 1.0- 1.0 
1.100 
1.060 

0.308 

0.724 
1.110 
1.140 
0.859 

. .685 

:845 11095 -250 

8739.640-45465.965 -21 3.5- 4.5 3.5- 4.5 

3.5- 2.5 
36721.563 3 
36720.133 4 
36718.5X 4 
36717.C77 5 

2 36716.302 7 
2 36710.856 3 

:72 1:04 .32 10436.770-47153.090 -18 
43929.695- 7278.862 23 
58724.835- 2014.966 -9 
11504.095-48213.315 9 

4.5- 5.5 4.5- 5.5 
. - . 3.5- 4.5 
. - . 2.5- 1.5 . - . 3.5- 3.5 

2 36709.910 5 
2 36709.229 4 

36706.917 6 
36706.325 6 
36705.523 4 
36704.650 3 

2 36697.712 4 
2 36395.628 7 

1:100 : 
1.185 . 

1131 1188 .57 

. - _ _  .. 
I 2723.4755 f 
I 2723.5194 f 
I 2723.5790 
I 2723.6437 
I 2724.1587 

I 
1.313 1.881 568 I 
1.215 1.321 106 I 

I 
I 

0.724 0.920 196 I 
I 
I 

1.170 1.670* 500 I 
1.060 0.299* 761 I 

I 
I 

1.170 1.321* 151 I 
I 
I 

35712.675- 2014.966 3 
44193.995- 7498.364 -3 

0.5- 1.5 0.5- 1.5 . - . 3.5- 2.5 i 2724.3134 SO 
I 2724.3511 
I 2724.4501 
I 2724.5312 
I 2724.5389 
I 2724.6233 
I 2724.8083 
I 2724.9419 
I 2725.0749 
I 2725.3172 
I 2725.4423 
I 2725.7038 
I 2725.8265 
I 2726.1612 
I 2726.4530 
I 2726.4934 ZR 9 
I 2726.5306 
I 2726.6970 
I 2727.0419 

36695.120 5 
5 
3R 
38 
3 
5 

36693.2P3 
2 36692.695 

36692.59 1 
35691.455 

2 36688.95% 

10(!55.770-47 123 -430 35 . - . 4.5- 2.5 

40658.815- 3969.846 -5 
33722.940- 3235.770 -5 

3.5- 2.5 3.5- 2.5 
1.5- 0.5 1.5- 0.5 

. - . 2.5- 2.5 

. .50 
.91 .30 .61 6 

4 
2 36687.165 

36685.375 
36682.113 

2 36680.429 
36676.910 
35675.260 
36670.757 
36656.832 

44178.800- 7498.364 -7 

1:165 1:165 



2 35656.319 
2 36654.345 
36652 .G53 

2 36652.405 
36650.990 
36544.334 
36642.030 
3664 1.443 
36640.213 
36634.483 

2 36627.239 
2 36625.174 
36623.724 
36613.547 

2 36616.305 
2 35611.878 
2 36504.383 
36604.059 
36597.981 
36597.9EO 
35535.017 ~~- 

2 35593.300 
36590.699 

2 35536.902 
2 36581.795 
36575.143 

2 36557.056 
3h556.239 
36563.599 

2 36557.8ZO 
2 35555.457 
36554.2GO 

2 36549.531 
2 36548.336 
2 35547.740 
36545.711 

2 36544.155 
2 36543.358 
35533.257 
36525.935 

2 36525.133 
36522.414 

2 36521.633 
35521.280 

2 36519.003 ~~~ 

2 35515.134 
25513.349 

2 36507.220 
36506.039 

2 36499.152 
2 36484.731 
36494. 150 
36493.213 

2 36492.610 
36439.039 

6 
6 
5 
1 
5 
6 
3 
3 
5 
4 
7 
3 
3 
4 
7 
8 
6 
3 
4 
4 
3 
5 
3 
4 
4 
5 
3 
3 
4 
4 
6 
3 
5 
5 
1 
3 
7 
3 
3 
3 
6 
3 
4 
3 
4 
6 
5 
6 

5 
8 
4 
3 
6 
5 

-4 ., 

45294.560- E633.233 -8 
8198.666-4453.Oi5 -4 

42370.412- 5717.976 -31 

46335.210- 9707.980 9 
40595.070- 3953.846 -50 

38529.265- 2014.965 6 
39547.645- 3235.770 3 
44102.745- 7498.564 -1 

40563.165- 3959.846 -19 

ii504.~95-4~09i.025 -28 
42299.740- 5717.976 31 

10436.770-47003.820 6 

8709.640-45267.550 -30 
43334.325- 7278.Z62 -6 

13192.903-49742.440 -6 
42050.415- 5502.050 -19 
45185.970- 5533.233 3 

43823.020- 7278.862 -3 
40513.220- 3965.646 -16 

8198.66646723.835 -31 

32536.615- 2014.966 -10 

42236.985- 5717.376 -6 
33530.110- 201rt.966 -10 

8198.666-44705.905 -19 

40469.010- 3969.846 -12 
36494.740- 0.000 -9 

43771.490- 7278.X2 -18 

- . 5.5- 5.5 
- . 2.5- 2.5 

- . 3.5- 3.5 
315- 2.5 

6.5- 6.5 6.5- 6.5 
. - . 1.5- 2.5 

0.5- 1.5 0.5- 1.5 
1.5- 0.5 1.5- 0.5 
1.5- 2.5 1.5- 2.5 

- . 2.5- 2.5 

- . 3.5- 2.5 
2:5- 3.5 2.5- 3.5 

- . 4.5- 3.5 

- . 3.5- 4.5 
- . 5.5- 4.5 

2.5- 3.5 2.5- 3.5 - . 1.5- 1.5 . - . 6.5- 5.5 

4.5- 4.5 4.5- 4.5 - . 3.5- 2.5 

2.5- 2.5 2.5- 2.5 

1.5- 1.5 1.5- 1.5 

- . 3.5- 3.5 
2.5- 1.5 2.5- 1.5 

2.5- 3.5 2.5- 3.5 

1.5- 2.5 1.5- 2.5 
1.5- 0.5 1.5- 0.5 

4.5- 4.5 4.5- 4.5 
3.5- 4.5 

OBS oas OBS 
62 G1 DG 

. .475 

1:x 
.94 
1.15 

.370 

. .47 

.88 .50 
-30 -64 
.31 .16 

. .50 

. .975 .605 
i.i6 1.16 

1:235 1:545 .31 

.41 

1:25 
1.50 

1137 

. .39 

. .89 

. .650 

.95 .54 

1:67 .42 
3.15 1.65 

. .49 

.74 .63 

TERH TERM TERM 
62 G1 DG ---------_-------- 
1.090 1.514* 424 
0.414 0.920* 506 

0.000 1.596 0 

1.010 1.485~ 475 
0.825 1.670 845 

1.380 1.881* 501 
0.940 0.299 641 
1.160 1.321* 161 

0.995 1.670 675 

0.859 1.100 241 
1.065 1.596 531 

0.724 0.935 211 

0.308 1.045 737 
1.090 1.545~ 455 

0.372 0.975 603 
1.180 1.169~ 11 
1.040 1.514 474 

1.235 1.545 310 
0.925 1.670 745 

0.414 0.810* 396 

1.000 1.881 881 

1.035 1.596 561 
1.245 1.tXl 636 

0.414 0.950~ 536 

1.250 1.670* 420 
1.470 3.150 1680 

1.045 1.545 500 

2727.6376 SO0 2LNS 
2728.1233 
2728.294 1 
2728.3423 
2728.4339 
2728.8603 
2729.4004 
2729.5543 
2729.6624 
2730 .Oft83 
2730.3546 
2730.5456 
2731.1050 - - . . . . - . 
2731.1289 
2731.5825 DJO 2LNS 
2731.5826 DJ1 2LNS 
2731.8038 
2731.9320 
2732.1329 

2734.5790 

2735.6653 
2736.0477 
2736.9708 
2737.0305 
2737.2346 
2737.2927 
2737.3 196 
2737.4903 
2737:7804 SO 
2737.9 142 
2738.3739 
2738.4625 
2733.9793 
2739.311 1 
2739.3547 
2739.4250 
2739.47 03 
2739.7384 SO0 



c 
I 035 C3S TEREl TEI?3 I 06s OBS 06s 1 TERH TERM TERM I 06s TERM I 

C ).IAVEt~UIlGER I T2 - T1 0-C  I J2 - J1  J2 - J1 I G2 G1 DG I 62 G l  DG I IS IS I WAVELENGTH NOTES 

36485.831 6 
2 36480.247 5 
2 36463;530 6 

36466.311 5 
2 35451.119 8 

35455.516 3 
36454.895 4 

2 36G53.014 3 
36451.756 4 
36651.544 4 
36449.178 6 

2 35448.495 6 
36G46.135 3 

2 36445.555 2 
36440.514 3 

2 36436.994 6 
35%36.275 3 

2 36435.942 4 
2 36G31.031 8 

36429.771 3 
36424.164 4 
36420.519 3 
3641.6.010 4 
36415:440 6 

41932.315- 5502.053 -8 
39704.3C5- 3235.770 -5 

39696.890- 3235.770 -1 

41955.897- 5502.050 -23 

450E6.735- 8633.233 -7 

43943.935- 7438.364 -16 

41939.060- 5502.060 -6 

43934.325- 7498.364 -19 
2709.640-45140.685 -14 

2 36413.447 6 45051.680- 8538.233 0 
354G9.985 3 
36407.753 3 
36405.330 3 
36401.450 4 
36397.328 3 

2 35393.942 5 40363.785- 35'69.846 3 
36393.709 4 
36339.950 4 
36384.733 6 
36532.149 3 
35381.493 5 
36375.041 4 

2 36373.492 3 45011.730- 8633.233 -5 
36372.743 4 
36357.193 3 
36365.642 6 
36364.932 3 
36764.188 3 

2 36359.576 5 8709.640-45369.320 16 
35Z55.077 4 

Xj53.309 5 
2 55353.526 2 44931.755- 8553.233 4 

2 3GL;51.228 5 42069.210- 5717.976 -6 
36319.751 5 

2 36346.734 7 40316.585- 3969.346 -5 

2 36343.360 4 42661.341- 5717.971 -4 
2 36345.635 3 15098.815-5t444.450 -10 

26329.258 5 
2 36332.146 3 4X30.510- 74T8.364 0 
2 36331.213 7 39566.950- 3235.770 3 

0.5- 1.5 0.5- 1.5 
1.5- 0.5 1.5- G.5 
2.5- 2.5 
0.5- 0.5 0.5- 0.5 

. - . 2.5- 1.5 

5.5- 5.5 5.5- 5.5 

. - . 1.5- 2.5 

2.5- 1.5 2.5- 1.5 

- . 1.5- 2.5 
3:5- 2.5 3.5- 2.5 

3.5- 3.5 

3.5- 4.5 6.5- 5.5 

2.5- 2.5 2.5- 2.5 
0.5- 0.5 

2.5- 3.5 

2.5- 3.5 - . 4.5- 5.5 

3.5- 4.5 

3.5- 2.5 3.5- 2.5 

. - . 6.5- 5.5 

. - . 3.5- 3.5 

3.5- 2.5 3.5- 2.5 
- . 1.5- 2.5 

4 : 5 -  3.5 4.5- 3.5 
3.5- 4.5 

- . 3.5- 2.5 
1.5- 0.5 1.5- 0.5 

1 :62 
1.21 

.90 

1: 12 

1:04 

. 

1:02 

.31 

1. '18 

. .46 
1.16 .46 

.29 .92 . .39 

.30 .60 

11515 .395 

1:17 .13 

. .55 

. .43 
1.02 

. .42 

. .60 . 1.51 

. . -28 

. .55 

. .41 

.73 .42 

. .58 

. .39 

. .28 

-30 .88 

1.620 1.169* 451 
1.220 0.299~ 921 

0.900 0.299 601 

1.090 1.169 79 

1.120 1 .514~  394 

1.095 1.321 226 

1.030 1.169* 139 

1.060 1.321 261 
0.338 0.850 542 

1.090 1.514~ 424 

1.080 1.670~ 590 

1.055 .514 459 

0.308 0.730r 422 

1.145 1.514 369 

1.190 1.596 406 

1.085 1.670 585 
1.079 0.910* 169 
1.175 1.596 421 

1.020 1 . 3 2 1 ~  301 
1.180 0 .299~  881 

2739.9793 
2740.3987 
2741.2793 
2741.4461 
2741.8365 
27q2.1827 
2742.3046 
2742.3359 
2742.5408 
2742.5567 
2742.7348 

D J l  500 

i 2742.7862 
I 2742.9637 
1 2743.0074 
I 2743.3869 
1 2743.6519 
1 2743.7061 
I 2743.7312 
I 2744.1010 SO0 ZQ 
I 2744.1960 
I 2744.6184 
I 2744.8931 
I 2745.2330 SP 
I 2745.2760 
I 2745.4262 DJ1 JQ 
I 2745.6873 
I 2745.8556 
I 2746.0394 
i 2746.3311 
I 2746.6422 
I 2746.8977 
I 2746.9153 J0515Q 
I 2747.1983 
I 2747.5930 SO JQ 
i 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2747.7881 
2747 -8377 
2748.3251 
2748.4422 
2748.4988 
2748.9 178 
2749.0317 
2749.089 1 
2749.1454 
2749.4851 
2749.8344 
2749.9517 
2749.9681 
2750.1256 
2750.2373 
2750.4656 
2750.5488 
2750 -7210 -~ 
2751.0315 
,2751.5700 
2751.6407 

SI 

JQ 
SI JQ 



36325.543 3 
35323.755 3 

36319.112 3 
36314.OCE 6 
25309.022 3 

2 36322.437 5 35337.450- 2014.965 3 

35306.974 5 
2 36302.643 6 38317.610- 2014.956 -1 
352i3.521 4 
36296.366 3 

36293.242 3 
36292.3I5 4 

2 36295.158 3 8198.CC6-44493.850 -26 

362S0.294 3 
36292.072 3 
362E3.801 6 

2 36527.371 6 43566.215- 7278.862 18 
362E0.272 4 
35272.017 3 

2 35267.291 7 43765.665- 7493.364 -10 
35264.618 4 
36261.651 3 
36158.333 3 
36253.O(tO 6 
36250.003 3 

36264.461 4 
2 36248.319 5 13809.910-50058.235 -6 

2 352M.027 7 40213.870- 3959.845 3 
2 352+0.730 4 12532.644-49233.&75 -41 
2 35237.867 3 41955.897- 5717.976 -54 
36235.322 3 
36234.655 5 

36226.123 6 
2 35231.055 6 41949.045- 5717.976 -10 

2 35221.069 6 41939.06C- 5717.976 -15 
2 36216.573 6 8193.666-44415.300 -41~ 
2 56X9.671 4 41711.72C- 5502.050 -49 
2 36206.054 8 36206.050- 0.000 -26 
36203.798 3 
362C0.6C.2 4 
35199.952 5 
35198.443 3 

2 36’192.797 5 44831.060- 853.233 -30 
35iP0.635 3 

2 36184.425 4 15641.100-5~!325.535 -15 
2 35182.945 6 11504.075-07637.019 21 
2 -16182.945 6 4!%90.953- 9707.950 -25 
2 36178.666 7 4014S.535- 3’353.8(,6 -3 

2 36173.272 7 8198.566-4437 .S25 13 
36175.1C6 4 

36170.432 6 
36155.502 3 
36164.771 4 

36160.150 6 
2 36162.803 6 8198.656-4436 .495 -26 

CBS 035 TERtI TEEM I OES GBS OBS I TERM TERM TERM I OBS TERM 
J2 - J1 J2 - J1 I 62 61 DG I 62 61 DG I IS IS 

1.5- 1.5 1.5- 1.5 

3.5- 3.5 

2.5- 1.5 2.5- 1.5 
3.5- 4.5 

. - . 2.5- 1.5 

2.5- 3.5 
- . 5.5- 4.5 

2.5- 2.5 2.5- 2.5 

- . 4.5- 3.5 

2.5--2.5 2.5- 2.5 
2.5- 3.5 2.5- 3.5 

- . 2.5- 3.5 

3.5- 3.5 3.5- 3.5 

- . 2.5- 3.5 
2.5- 3.5 2.5- 3.5 

- . 1.5- 1.5 
1.5- 0.5 1.5- 0.5 

- . 4.5- 5.5 

- . 3.5- 2.5 - . 3.5- 2.5 - . 5.5- 6.5 
3.5- 2.5 3.5- 2.5 

2.5- 3.5 2.5- 3.5 

2.5- 2.5 
2.5- 2.5 2.5- 2.5 

1:16 1:88 .72 

1.26 . 
1.16 1.88 .725 

1:09 1:09 

. .27 

. .44 

. .95 

1:11 1132 .21 

1.28 1.67 .39 
.64 .98 .34 

.52 

.41 .94 .525 

:87 3:14 2.27 

1.06 . .61 

:405 :?70 .565 

. 150 
.41 .86 .45 

1.160 1.881 721 

1.170 1.881 711 

0.414 1.110~ 696 

1.120 1.545~ 425 

1.110 1.321~ 211 

0.657 1.000~ 343 

1.280 1.670~ 390 
0.643 0.980~ 337 
1.090 1.596 506 

1.050 1.596 546 

1.030 1.596~ 566 
0.414 0.940 526 
1.130 1.169~ 39 
0.870 3.150~2280 

1.085 1.514 429 

1.040 0.990~ 50 
0.859 0.000* 0 
1.070 1.485~ 415 

0.414 0.970~ 556 

1.050 1.670 610 

0.414 0.850~ 436 

WAVELENGTH NOTES 

2752.06a7 
2752.2055 

2753.8064 
2754.0432 JQ SI 
2754.2326 
2754.3743 
2754.5197 SP 
2754.5901 
2754.7435 
2754.7603 
2754.8568 
2754.9654 
2755.5045 DJO 2JDG 
2756.1316 
2756.4908 
2756.6940 
2755.9196 
2757.1719 
2757.5744 
2757.8055 
2757.9336 
2758.2272 
2758 -2602 
2758.5066 
2758.7291 
2758.9229 
2758.9737 

2760.8774 CQ 
2761.1555 
276 1.3253 
276 1.5686 
2761 -6187 
2761.7338 
2762.1647 
2762.3296 
2762.8042 
2762.9168 C2 

2763.2421 SO0 
2763.5155 
2763.6557 
2763.8727 
2764.2494 
2764.3051 JQ 2JDG 
2764.4558 
2764.6586 

2762.9168 c2 



I C5S CFS TERtl TERM I OBS OBS 03s I TERM TERM TERN I 09s TERM 
C HAVEtiCXSER I T2 - T I  0-C I J? - J1 J2 - J1 I G2 61 DG I 62 G I  OG I IS IS 

36 157.2E9 
36 155 . M 7  
36153.0% 
36 747.753 
35144.345 

2 36143.374 
2 3614O.tX3 

33140.GZ4 
36133.619 

2 36136.715 
35 135.213 
36 135.848 
36133.767 

2 35129.357 
2 36123.186 
2 36127.907 
2 36127.026 

36 126.7C8 
56117.308 
3t. 112.717 

2 36112.360 
361 11.036 

2 36110.423 
2 361G5.334 
2 36107.465 

36107.126 
2 36106.284 

36 104.07 1 
36103.578 
36103.3S3 

2 36101.668 
36 10 1.317 
33597.441 
36093.224 
36088.976 
36083.690 
36023.113 

2 35087.6;4 
3tOS5.436 

2 36077.952 
35075.895 
35071.711 
36059 .F 10 

2 36C69.583 
35068.339 
561157.665 

2 36065.635 
3953.375 
3SlA2.561 
36061.754 

2 36060.433 
2 36057.166 

36053.419 
2 36047.653 
2 36045.676 

3 
3 
6 
3 
4 
4 
6 
3 
3 
7 
7 
6 
3 
5 
7 
3 
7 
3 
5 
3 
7 
4 
5 
3 
4 
3 
6 
6 
4 
3 
5 
3 
3 
3 
3 
3 
3 
3 
4 
3 
3 
3 
3 
7 
6 
4 
7 
3 
7 
3 
9 
3 
4 
9 
8 

8709.640-44853.015 19 
10435.770-46577.625 -7 

10436.770-45573.500 -14 

43408.215- 7278.E62 4 
i~436.770-~6555.005 -49 
44766.125- t f f 3 .233  15 
8709.640-4%36.670 -4 

44750.600- 863.233 -7 

12992.644-49103.065 8 
44746.615- 86 i i .253 -48 
1204S.545-45156.010 -17 

41824.263- 5717.976 0 

41819.660- 5717.976 -16 

13013.685-49101.285 14 

40047.795- 3959.846 3 

4335.445- 7278.C52 6 

40035.490- 39L9.8l.6 -8 

36050.445- 0.000 -7 
41775.135- 5717.976 7 

52062.615- 2014.956 1 
40015.5%0- 3369.845 2 

5.5- 5.5 

3.5- 2.5 - 

4 . 5 -  5.5 

. .  
4.5- 4.5 

3:5- 4:5 

- 

2.5- 2.5 - 

. .  

- 
015- 015 

- 

- 

1.5- 0.5 - 

3.5- 2.5 
4.5- 3.5 

4.5- 5.5 

3.5- 4.5 
4.5- 4.5 
4.5- 5.5 
3.5- 4.5 

6.5- 5.5 

2.5- 2.5 
4.5- 5.5 
1.5- 2.5 

3.5- 3.5 

4.5- 3.5 

5.5- 4.5 

3.5- 2.5 

5.5- 4.5 

1.5- 2.5 

1.5- 0.5 
4.5- 3.5 

2.5- 1.5 2.5- 1.5 
2.5- 2.5 2.5- 2.5 

1109 1:37 .278 

.31 .92 .61 

.66 . 

:720 11015 -295 . .69 
I 

0.308 0 .920~  612 
0.724 0.750* 26 

0.724 1.025 301 

I 
I 1.080 . .318 I 0.724 
I 1.090 

1310 1:080 .770 I 0.305 
i 
I .74 . 

.1 

.545 465 

.040* 316 

.514* 424 

.085 777 

I I . .325 I 0.643 0.955 312 I 
I 1.095 1.514 419 I 
1-0.054 0.920 974 I 
I I 

I I 

I I 
I 0.950 1 .050~  100 I 

I 1.100 1.670* 570 I 
I I 
i i 
I 1.115 1.545 430 I 
I I 
I I 
I 1.180 1.670* 490 I 
I I 
f 1 

1.525 3.14 1615 i 
I 

1.520 
1.070 

3.150*1630 i 
1.595 526 I 

I I 
1:11 1:88 .77 I 1.110 1.831 771 I 
1.07 1.66 .59 I 1.070 1 . 6 7 0 ~  600 I 

7 

C 
WAVELENGTH NOTES 

2764.8774 
276 4.9846 
2765.2010 
2765.6068 
2765.8676 
2765.9404 
2766.1352 f SO 
2766.1631 
2766.3058 
2766.4515 
2766.4900 DJO 2JDG 
2766.5 180 
2766.6773 
2767.0150 
2767.1047 
2767.126 1 
2767.1936 
2767.2179 
2767.9382 f 
2768.290 1 
2768.3175 
2768.4144 
2768.4655 
2768.6261 
2768.6943 
2768.7188 ZR Q 
2768.7833 
2768.953 1 
2768.9909 
2769.0058 
2769.1374 
2769.1643 GQ 
2769.46 17 
2769 .7852 

2771.1157 
277 1.4372 
2771.5756 
2771.6003 
2771.6964 
2771 . ? a 1  
2771.9041 
2772.07 79 
2772.1404 
2772.1994 
2772.3037 
2772.5552 
2772.8434 
2773.2872 . 
2773.4391 



350 i 1 . t 5 5  
3tGL.3.2P6 
3603.435 

2 36036.364 
36035.94 1 

2 36030.624 
36023.294 
36927.646 
360 12.940 ~.~ .. 

360'11.339 
36007 .e22 

2 35007.041 
36006.631 
35005.91 1 
36003.678 

2 36002.002 
2 35998.397 

35997.863 
2 35997.096 
2 35996.106 

35192.348 
35987.704 
35935.545 
3 5 x 5 .  i a  1 ~~ ~- 
35933.554 

2 35561.104 
35978.453 
35976.040 

2 35954.847 
2 35363.579 
2 35952.151 
2 3596i.275 

35959.794 
35756.267 

2 35552.872 
35950.1SO 

2 35943.1co 
2 35942.469 
2 35941.031 

35936.315 
35533.524 

2 35932.533 
359Z.013 
35925.621 

2 35924.639 
3552G. 179 

2 35918.647 
359 17.603 
35916.551 
35915.790 
3591 1.763 

2 35910.342 
2 359G9.851 

I 

3 
4 
4 
3 
4 
6 
3 
3 
3 
3 
4 
3 
3 
9 
3 
5 
4 
6 
3 
3 
3 
7 
3 
3 
4 
3 
5 
6 
3 
8 
7 
6 
3 
6 
3 
3 
4 
4 
3 
9 
7 
5 
3 
3 
6 
4 
1 
4 
6 
4 
4 
4 
3 

4 
a 

40013.240- 3559.6<$ -8 
12043.5<8-48091.025 -2 

45278.700- 92't2.356 20 

43529.055- 7498.364 -17 

39976.890- 3969.846 -3 

33016.955- 2016.966 3 
44636.625- 8638.233 -5 

35012.055- 2014.S66 -3 
41438.165- 5502.04@ 1 

8709.640-446?0.770 -25 

37979.815- 2014.966 -2 
33933.405- 3961.846 20 
41464.210- 5592.060 11 
<5?03.C90- 9242.355 -49 

46 141.56rO-13 185.463 -5 

13509.910-49753.063 -13 
37957.445- 201rt.966 -10 
41659.050- 5717.976 7 

15209.910-45742.440 -1 

43203.480- 7278.852 21 

10436.770-<5355.430 -13 

41628.323- 5717.976 -7 
43403.215- 7493.354 0 

C6S C Y 3  TERH TERH I ODS 03s OBS 
J2 - J1 J2 - J1 I 62 G l  DG 
-------------------+------------------ 

I - . 2.5- 2.5 I . 
- . 1.5- 2.5 I . 

I .  
I .  
I .  

- . 4.5- 3.5 I . 
I .  

- . 1.5- 2.5 I . 
I .  
I .  
1 .  
I .  
I .  

I .  
I .  
I .  

3.5- 2.5 3.5- 2.5 I 1.16 1:66 .50 

0.5- 1.5 0.5- 1.5 i 1.39 1.88 .49 - . 4.5- 5.5 I . 
I .  - . 2.5- 1.5 I . 
I .  
I .  
I .  
I .  
I .  - . 3.5- 4.5 I . 
I .  
I 2.201 . .189 

0:5- 1.5 0.5- 1.5 I .33 1:175 .845 

1.5- 1.5 1.5- 1.5 i 1.10 1.88 .78 - . 3.5- 2.5 I . 
- . 1.5- 1.5 I . 

2:5- 3.5 2.5- 3.5 I 1.15 1:37 .22 
I .  
I .  

1 .  - . 4.5- 3.5 I . 
- . 4.5- 3.5 I . 

I .  
1 .  - . 4.5- 3.5 I . 
I .  . .  
I .  - . 5.5- 4.5 I . 
I .  

- . 4.5- 3.5 I . 
I .  
I .  
I .  
I .  

4.5- 3.5 4.5- 3.5 I . 
- . 3.5- 2.5 I . 

1.5- 0.5 1.5- 0.5 I .96 2:40 144 

215- 1.5 2.5- 1.5 1 1.26 1188 .62 

TERM TERM TERM 
G2 G 1  DG 

1.185 1.670 485 
0.054 1.100 1154 

1.090 1.369 279 

1.040 1.321* 281 

1.170 1.670 500 

1.390 1.881 491 
1.075 1.514 439 

0.990 1.881* 891 
0.325 1.169 844 

0.308 O.OOO*- 0 

1.100 1.881* 781 
1.045 1.670 625 
1.065 1.169 104 
1.150 1.369* 219 

0.960 2.402~1442 

0.657 1 .000~  343 . . . ~ ~  - - 
1.260 1 . 8 8 1 ~  621 
1.120 1.596 476 

0.657 0.975 318 

1.120 1.545 425 

0.724 0.950 226 

1.155 
1.080 

.596 441 

.321 241 

TERM I 
IS I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

-24* I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.----- +. 

2773.6153 
2773.6854 
2773.7434 
2773 A531 
2773.9924 
2774.1558 
2774.1883 
2774.5931 
2774.7002 
2774.827 1 
2775.9603 
2776.0798 
2776.3502 
2776.4151 
2776.4467 
2776.5022 
2776.6744 
2776.8037 
2777.0818 
2777.1276 
2777.1822 
2777.2586 
2777.5485 
2777.9070 
2778.07 37 
2778.10 18 
2778.2297 
2778.4166 
2778.6213 
2778.8077 
2779.6725 
2779 .??06 
2779.8802 
2779.9487 
2730.0632 
2780.3359 
2780.5984 

2781.3513 
2781.4033 
2781.5107 
2781.8796 
2782.0957 
2782.1727 
2782.4450 

2782.7833 
2783.1293 

2783.3286 
2783.4097 
2783.4695 
2783,7816 
2783.8918 
2783.9298 

278o.ao67 

27a2 -7077 

27a3.2481 

NOTES .------- 

f SI 

N 
m 



c 
2 35709.048 
2 35303.796 
2 35903.454 
2 35902.725 
2 35301.373 

10435.770-46345.820 
39J75.620- 3S5;.?,i5 
41G21.445- 57'17.C76 
35992.735- 0.000 
44539.63g- 8638.233 
35837.685- 0.000 

3m56.140- 3969.846 

I 
4.5- 4.5 I 
3.5- 2.5 I 
2.5- 3.5 I 
1.5- 0.5 I 
6.5- 5.5 I 
0.5- 0.5 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.31 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.68 I 
I 
I 
I 

.865 I 
I 
I 
I 
I 
I 

-27 I 
I 
I 
I 
I 
I 
I 
I 
I 

.443 I 
I 

.61 I 
I 
I 
I 

.440 I 
I 
I 
I 
I 

0.724 1.030 306 
1.160 1.670* 510 

I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2783.992 1 
2784.3994 
2734.4259 
2784.4824 
2784.5373 
2784.8735 
2784.9503 

2785.2751 
2785.3712 
2785.5586 
2785.6660 
2785.7204 
2785.8305 
2785.9829 
2786.1196 
2786.1439 
2786. 1697 
2786.2520 
2786.4026 
2786 -4163 
2786.5545 
2786.7792 
2786 -8434 
2787.27 35 
2787.3304 
2787.365 1 
2787.4879 
2787.76 17 
2787 -8395 
2787.8945 
2787.9377 
2788.2724 
2788.5725 
2788.6206 
2789.0022 
2789. I683 
2789.309 1 
2789.3667 
2789.5708 
2789.7654 
2789.7872 
2790.0552 
279 0.2057 
2790.3 135 
2790! 5781 
2790.6274 
2790.6899 
2750.8540 
2790.8772 
2790.9993 
279 1.1859 
279 1.2793 
279 1.446 1 
2791.5229 

2784.98 16 

1.065 1.596 531 
1.605 3.150 1545 
1.060 1.514 454 
2.170 3 . i m  9.30 2 35597.683 

35396.693 
2 35336.230 

35272.503 
35291.270 
3283.855 

I 
2.5- 2.5 I 

I 
I 
I 

1.095 1.670 575 

JQ 
35pS7.47 1 
3W.6.77 0 
35285.353 
3 w 3 . 3 3 9  
3-5881.629 
3 x 8  1 .3 16 
3Yi30.994 
35879.524 

2 353.377.985 

35875.900 
35873.137 

2 35372.310 
2 35866.775 
2 35366.043 

35865.597 
3Xc64.017 
35850.494 

2 35G59.492 

2 3 ~ 7 . a 0 8  
5.5- 4.5 
1.5- 2.5 

2.5- 2.5 
3.5- 4.5 
1.5- 0.5 

43156.875- 7278.842 
39847.645- 3959 .Ut6 

-28 i . - . -28 I . - . 
9 1  . -  . 

- 6 1  . -  . 
- 8 1  . -  . 

I 
I 

3 I 1.5- 0.5 

1.160 1.545r 385 
0.940 1.670 730 4 9 i  . -  1 

I 3 
3 
3 
4 

43370.680- 7498.364 
43145.645- 7278.862 
39101.810- 3235.770 

- 6 i  . -  . 
- 8 1  . -  . 
3 I 1.5- 0.5 

1.265 1.321 56 
1.195 1.545 350 
0.930 0.299* 681 -98 

1:OlS 

.30 8 
3 
3 
3 
7 
3 
3 
3 
3 
3 
7 
4 

i 
I 
I 
I 
I 

-12 1 1.5- 1.5 1:88 37874.470- 2014.915 1.030 1.881 851 

I 
I 
I 
I 
I 
I 

1 I 4.5- 5.5 
35249.450 

2 753t4.545 
35~42.411 
35340.601 
35839.851 
35237 -239 
3236.739 
35934.460 
35331.0 17 
35229.085 

2 3X27.701 
35824.304 

2 35823.671 

35820.762 
35535.465 

3315.503 
355 15.305 
32313.165 
35312.1EO 

3 ~ m . a 6 9  

2 ~ 8 1 8 . 8 9 3  

47643.785-11799.241 1.100 1.373* 273 

5 
3 
3 
3 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

-6 I 5.5- 5.5 

1 1 0.5- 1.5 

-11 I 4 . 5 -  3.5 

3 
3 
3 i 

5.5- 5.5 I 
I 

0.5- 1.5 1 
I 
I 
I 

4.5- 3.5 I 
I 

1:514 

1:17 

6 
3 
4 

44465.940- 8633.233 

41325.730- 5502.060 

1:071 

.56 

1.095 1.514 419 

0.560 1.169* 609 
3 
3 
5 
8 1: 155 41536.855- 5717.976 1.595 1.155 1.596 441 
3 
4 
3 
3 

I 



2 35811.535 4 41529.54C- 5717.576 -29 
2 33911.3C5 5 44449.545- 8633.233 -7 

35559.007 3 
35806.923 3 
35506.082 2 
35304.507 3 
35CC3.797 3 
35eo i .857 
35883 1.001 

2 35209.087 
35799.604 

2 35736.201 
2 35794.920 

41518.1CO- 5717.975 -37 

43075.060- 7278.862 3 
47594.150-11799.241 1 

2 35792.596 6 41294.660- 5502.060 -4 
35392.151 3 
35753.313 3 
357”.3P1 3 

3373:.2.3 3 
2 35’11.1j31 8 43287.195- 7598.364 0 

1 35755.215 3 35785.250- 0.000 -44 
35783.463 3 
35731.493 3 
35777.557 3 
35774.015 4 

2 3j773:453 9 43052.285- 7278.842 30 

2 35770.054 3 12992.644-48762.625 73 
35771.225 4 

2 35759.379 4 45011.730- 9242.356 5 
35766.773 4 
35766.515 3 
35i63.574 3 
35763.398 3 
35763.056 3 

35761.862 4 
35761.511 3 
35758.259 3 

2 35762.512 9 39732.560- 3969.866 -2 

2 35756.449 9 37771.420- 2014.966 -5 
2 33755.962 5 10436.770-46192.700 32 

357i5.425 3 
35751.352 
35730.820 
35750.443 
35750.056 
35743.316 

2 35745.491 

3 
3 
3 
3 
3 
3 44383.735- 8053.233 -la 

2 35745.019 1 12992.644-48737.664 -10 
35742.233 3 
35:*61.4C5 3 

2 35749.249 7 41458.205- 5717.976 20 
35752.347 3 
35737.579 3 
35735.620 3 

35734.073 3 
2 35734.455 3 39704.305- 3969.846 -4 

ObS 39s TEEH TEREt I OBS OBS 08s 
J2 - J1 J2 - J1 1 G2 G I  DG 
-------------------+------------------ 

I - . 4.5- 3.5 I . - . 6.5- 5.5 I . 
I .  
I .  
I .  
I .  
I .  
I .  
I .  . - . 2.5- 3.5 ! . 
I .  

- . 4.5- 4.5 I . 
5:5- 5.5 5.5- 5.5 I 1.090 11375 .285 - . 2.5- 1.5 I . 

1.5- 2.5 

- . .  

5.5- 4.5 

- 
- 

3.5- 2.5 

1.5- 1.5 - 

- . .  - 

- 

- 

1.5- 2.5 

1.0- 0.0 

5.5- 4.5 

2.5- 3.5 
4.5- 3.5 

3.5- 2.5 

1.5- 1.5 

11205 11315 .110 

1:140 1:545 .405 

1 1:265 1:660 .395 

~ 1:460 1:MO .42 
4.5- 3.5 i . 

I .  
I .  
I .  
I .  
I .  
I .  

5.5- 5.5 I . 
2.5- 2.5 I . 

l a  

I -  
4.5- 3.5 I . 

I .  
I .  
I .  

1.5- 2.5 I . 
I .  

TERM TERM TERM 
G2 61 DG 

1.165 1.596 431 
1.170 1.514 344 

1.160 1.596 436 

1.050 1.545 465 
1.090 1.373 283 
1.180 1.169 11 

1.205 1.321 116 

0.530 O . O O O *  0 

1.150 1.545 395 

0.643 0 . 8 2 0 ~  177 
1.055 1.369 314 

1.275 1.670 395 

1.470 1.881* 411 
0.724 0.950 226 

1.090 1.514* 424 
0.643 0.970* 327 

1.130 1.596 466 

1.220 1.670~ 450 

-1651 

-69 

WAVELENGTH NOTES 

2791.5732 
279 1.59 11 
2791.7702 
2791.9323 
2791.9983 
2792.1211 
2792.1765 
2792.3278 
2792.3946 
2792.4659 
2792.5036 
2792.7690 
2792.8690 
2793.0503 
2793.0851 
2793.2285 
2793.30 13 
2793.3442 
2793 -47 15 
2793 A272 
2793.7632 
2793.9171 
2794.2221 
2794.501 1 
2794.5450 
2794.7143 
2794.8106 
2794.86 33 
2795.0670 
2795.2434 
2795.3 170 
2795.3308 
2795.3575 
2795.4000 
2795.4508 
2795.4783 
2795.7302 
2795.8740 
2795.9 121 
2795.9493 
2796.2727 
2796.3143 
2796.3434 
2796.3733 
2796.5102 
2796.7317 
2796.7688 
2796.9814 
2797.0509 
2797.1414 
2797.2903 
2797.3504 
2797.5037 
2797.5949 
2797.6248 



C 

I 
I 
I 
I 

1.550 3.150*1600 I 
I 
I 
I 
I 
I 
I 
I 

2797.8489 
2798 .OW6 
2798.1536 
2798.2418 
2798.2763 
2798.5623 
2798.6751 
2798.7244 
2798 -7408 
2798.80 16 
2798.8724 
2798.9222 
2799.3283 
2799.5615 
2799.6761 
2799.7067 
2799 -7816 
2799.8530 
2800.23 1 1 
2800.2760 
280 0.3 135 
2800.3664 
2800.4032 
2800.4556 
2800.4933 
2800.6384 
2800.8089 
2800.9477 
280 1.0823 
280 1.4434 
280 1.4810 
2801.6347 
2801.6759 
2801.8155 
2801.8343 
2801 A575 
2801.9150 
2802.1236 
2802.1547 

35731.21 1 3 
3 
3 
7 

35728.712 
35727.321 -~ -. 

2 35726.195 
35725.755 
35722.103 
35720.664 
35720.035 

35726.195- 0.009 o i 0.5- 0.5 
I 
1 
I 

1.55 3.14 159 

I .  
I 
I 
I 4.5- 4.5 

35719.325 
35719.049 
35718.146 

2 35717.511 
357 12.329 
35709.355 

35707.503 
35706.547 

2 35705.637 
2 35700.816 

35700.244 
55699.766 

2 35599.091 
35698.622 
35697.954 
35697.47G 
35695 -624 
35693.452 
35691 -683 
35689.968 

2 35685.367 
35654.839 
35582.93 1 
356e2.406 

35680.389 

35707 .a93 

3~;5a0.623 

35680.094 

1:225 1:545 .32 
3 10436.770-46154.290 -9 i . - . 4.5- 3.5 i . 
3 I I .  
4 I I .  
3 I I .  
3 I I .  
3 I I .  
3 3709.640-44415.300 -23+( . - . 3.5- 3.5 I . 
6 41202.835- 5502.060 -9 1 1.5- 1.5 1.5- 1.5 1 . 

I .  
I .  

3 I 
3 I 

i 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0.724 1.090~ 366 

0.308 
1.070 

1.230 

0.940 632 
1.169* 99 

1.369+ 139 

.10 

.143 

DJO 

5 44941.447- 9242.356 o i 3.5- 3.5 3.5- 3.5 i 1.23 
3 I I .  

I .  3 
3 I I .  

1.37 

4 
3 
4 
3 
6 46411.689-10726.33-2 0 
4 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I .  
I .  
I .  
1 .  

I .  
I .  
I .  
I .  
I .  
I .  

3.5- 4.5 3.5- 4.5 I 1.08 1 :39 .31 1.080 1.391* 311 

3 
3 
3 
4 
3 
3 
5 
4 
3 

i .  
I .  
I .  
I .  

35673.829 
35673.255 
35672.959 
35672.531 
35670.625 

35667.451 
2 35663.843 

35662.180 
35661.412 

2 35559.583 
35557 -880 

2 35653.243 
35652.359 

2 35651.858 

356.68.490 

4 
4 
6 

I .  
I .  
I .  

2802.6013 
2802.7691 
2802.8507 
2803.1343 
2803.2650 
2803.3254 
2803.4692 
2803.6031 
2803.9677 
2804.0372 
2804.0766 

1.145 1.596 451 

I . 0.5- 0.5 I 
3 I 
3 35659.575- O . O C 0  8 I . - 
3 I I 

0.460 

1.170 

0.308 

3.150~2690 

1.545 375 

0.850* 502 

4 42932.025- 7278.852 20 i . - . 3.5- 4.5 i . 
3 I I .  
7 8709.640-Vi361.495 3 I 3.5- 2.5 3.5- 2.5 I .30 .85 .545 

c 



I TERM 
1 62 

TERH TERH 
G1 DG 

I 09s TERM I 
I IS IS I 0-c ----- WAVELENGTH 

I 

I 

I 1.190 
1-0.054 
I 
I 1.225 
I 
I 
I 

I 
I 1.105 
I 
I 
I 1.350 
I 0.643 
I 0.859 
I 0.414 
I 

I 
I 

I 1-195 
I 1*050 

I 1-*1° 

I 1*130 
j ;:!E 
I 
I 
1 
I 
I 0.950 
I 
I 
I 
I 
I 1 :::x: 
I 
I 

2 35447.252 
35t46.92i 
35546.669 

2 355'..4:927 
35644.557 

43145.645- 74218.364 1 i . - . 3.5- 2.5 i . 
I I .  

1.321 126 2804.4366 
2804.4645 
2804.4848 
2204.6219 
2804.6502 
2804.8681 
2805.1330 
2805.3792 
2605.4651 
2805.4957 
2805.5643 

I I .  
I . -  . 0.5- 0.5 I . 
I I .  
1 . - . 3.5- 2.5 1 . 
I . - . 1.5- 2.5 I . 
I I .  
I . - . 4.5- 3.5 I . 
I I .  
I I .  
I I .  
I . - . 1.5- 1.5 I . 
I I .  
I 1 .  
I . - . 5.5- 4.5 I . 
I I .  
I I .  
1 2.5- 1.5 2.5-'1.5 I 1.34 1:88 
I . - . 2.5- 3.5 I . 
I . - . 3.5- 2.5 1 . 
I . -  . 2.5- 2.5 I . 
I I .  
I . - . 6.5- 5.5 1 . 
1 I .  
1 I .  

38Z20.755- 3235.770 

39611.620- 3?59.8<6 
120%. 5%-4 7687 . 0 19 
41352.185- 5'117.976 

-8 

25 
-38 

5 

0.299~ 751 

1.670* 480 
o.ooo* 0 

1.596 371 

2 35541.799 
2 35639,.433 
35635.3CS 

2 35634.214 
35533.E26 
35532.955 
35632.39 1 

2 35631.E6 
35630.732 
35530.175 

2 35629.435 
35526.672 
35625.3S0 

2 35536.024 
2 35625.369 
2 35625.365 
2 35523.65'r 
35520.238 

3 
3 
5 41133.945- 5502.060 1 1.169* 41 
3 
3 
4 42908.300- 7278.862 -2 1.545 440 2805 -84 14 

2806.0591 
2806 -0813 

37640.995- 2014.965 
12992.644-48613.050 
11504.095-47129.430 
8133.666-43322.335 

44257.905- 8638.233 

-5 
-37 

34 
-15 

-6 

.54 1.881* 531 
0.920~ 277 
0.920 61 
0.950~ 536 

1.514 384 

2806.1101 
2806.1617 
2806.16 17 
2806.2968 

c2 
c2 

3 
4 
5 
3 
4 
3 
3 
9 
5 
3 
5 
3 
4 
3 
3 
3 
3 
4 
3 
6 
4 
4 
3 
4 
3 
7 
3 
3 
4 

2806.5612 
2806.6110 
2806.6573 

2 35619.656 
355 19.079 
356 IS. 371 
355 17.4G8 

w 
0 

~-~ 
2806.7131 
2805.7889 
2806.8309 

i 
I . - . 1.0- 0.0 
I . -  . 1.5- 0.5 
I 
I 
I 
I 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

35616.875- 0.000 
35514.250- 0.000 

1 33616.976 
2 35514.233 
35613.421 
356 12 -841 
356i%.<i'J 
3551 1.592 
x , 3 9  .< IS 

2 35505.961 
35:C 't .9ZO 
35603.0 10 
35601.807 
35601.109 
35500.737 

2 35597.433 
2 35597.163 
35596.461 
35595.974 
35595.630 
55595.217 

2 35594.919 
3323.805 
35585.433 

1 - 12 o.ooo* 0 
3.150 1590 2807.0388 

2807.1032 
2807.1489 
2807.1805 
2807.2474 
2807 -4188 
2607.69 13 
2807.7734 
2807.9241 
2808.0 19 0 
2808.0740 
2808.1034 

13013.685-48619.650 -4 1.000* 50 

I 
I 1.5- 2.5 . -  . 

i .  
1.5- 2.5 11..12 1.:32 
1.5- 2.5 1 . 

43095.850- 7498.364 
39566.980- 3969.845 

-3 
29 

.20 1.321* 201 
1.670~ 490 

I .  
I .  
I .  
I .  

5.5- 4.5 I . 

i 
I 
I 
I . -  . 

2808.5063 
2503.5389 
2808.5624 
2809.0449 
2309.0743 
2809.1468 
2809.1995 
2809.2533 
2809.29 10 
2809 A951 
2809.9655 

I 

I 
I 

I 
I 
I 

I le215 
I l.160 

42873.785- 7278.862 -4 

-3 

1.545 330 
I i .  
I I .  
1 I .  
I 1.5- 0.5 1.5- 0.5 1 1.16 3:14 
I I .  
I I .  
I I .  

355337.5i4 

355~5.165 
2 35556.847 

35535.657 
3538.037 
35577.145 

i 
3 
0 

35535.850- 0.000 198 

5 
3 I 



35-36.818 3 
55576.516 4 

2 35575.518 3 
2 35573.068 6 

35571.831 3 
2 35569.721 5 

35567.943 3 
35566.E34 3 

2 35565.824 7 
35555.218 3 
35563.027 3 

2 35561.852 7 
35561.415 3 

2 35561.072 3 
2 35560.095 6 
2 35553.699 7 

35557.393 3 
35557.147 3 
35550.903 3 
35543.639 3 

2 35545.7E8 6 
35544.564 3 

1 35544.245 1 
35539.222 3 
35536.709 4 
35535.813 3 
35534.208 3 
35533.766 4 _ ~ ~ ~ .  

35531.453 4 
35529.787 3 
35529.120 3 
35523.042 3 
35527.551, 4 
35527.269 3 
35527.070 3 
35526.612 3 

2 35525.100 5 
2 35523.759 3 

35522.457 3 
5521.485 3 
35520.7E5 4 

2 35520.410 5 
35519.972 3 
35518.694 3 
35517.753 4 
35517.591 3 
35517.131 4 
35516.338 3 
35514.720 3 

2 35512.758 6 
35512.459 4 
35511.440 3 
35509.753 3 
35509.452 3 
35508.728 3 

T2 - T1 0-C 

11504.C?5-4?079.610 3 
lC+35.770-45009.840 -2 

13192.903-48762.625 -1 

37550.805- 2014.966 -15 

39531.705- 3969.846 -7 

12932.544-48553.715 1 
4106%.170- 5502.060 -15 
42837.570- 7278.862 -9 

355G5.800- O . O C 0  -12 

6313.866-41856.135 -24 

41243.030- 5717.976 -4 
44766.125- 9242.356 0 

37535.410- 20 lli .966 -343 

8198.665-45711.415 -11 

O X  08s TERfl TERM 
J2 - J1 J2 - J1 

- . 3.5- 2.5 
4:5- 4.5 4.5- 4.5 

- . 2.5- 3.5 

2.5- 1.5 2.5- 1.5 

3.5- 2.5 3.5- 2.5 

. - . 2.5- 2.5 
1.5- 1.5 1.5- 1.5 
5.5- 4.5 5.5- 4.5 

0.5- 0.5 0.5- 0.5 

. - . 4 . 0 -  3.0 

3.5- 3.5 3.5- 3.5 . - . 4.5- 3.5 

2.5- 1.5 2.5- 1.5 

2.5- 3.5 2.5- 3.5 

I 
I 0.859 0.960* 101 

. .32 I 0.724 1.050 326 
I 
I 0.372 0.820* 448 
I 
I 

:215 1:SSO .665 I 1.215 1.881 666 
I 
i 

:060 11670 .61 I 1.060 1.670 610 
I 
I 0.643 0.640* 3 

:42 1:17 .253 I 1.425 1.169 256 
.215 1.545 .330 I 1.220 1.545 325 

I 
I 
I 
I 

1950 31140 2.19 I 0.961 3.150 2189 
I 
I 0.487 1.090 603 
I 
I 
I 
I 
I 
I 
I 
I 

I 
:145 11595 .45 I 1.145 1.596 451 

I 1.090 1.369r 279 
I 
I 
I 

114 1188 -74 I 1.140 1.881 741 
1 
I 
I 
I 

.410 .955 .545 0.414 0.955 541 

I 2810.0153 
I 2810.0941 
I 2810.2876 
I 2810.3854 
I 2510.5521 
I 2810.6926 
I 2810.7763 

4rl 2810.8601 
I 2810.9080 
I 2811.0811 

-16*) 2811.1740 
I 2811.2086 
I 2811.2357 
I 2811.3129 
I 2811.4233 
I 2811.4870 
I 2811.5460 
I 2812.0399 
I 2812.2190 

-191 I 2812.4445 

I I 2812.5414 2812.5666 
I 2812.9642 
I 2813.1631 i %i3: i338  
I 2813.3611 
I 2813.3963 
I 2813.5793 
i 2813.7112 
I 2813.7640 
I 2813.8494 
I 2813.8875 
I 2813.9106 
I 2813.9264 
I 2813.9627 
I 2814.0824 
I 2814.1879 
I 2814.2918 
I 2514.3688 
I 2814.4243 
I 2814.4540 
I 2814.4887 
I 2814.5900 
I 2814.6646 
I 2814.6774 
I 2814.7139 
I 2814.7767 
I 2814.S050 
I 2815.0621 
I 2815.0842 
I 2815.1650 
1 2815.2987 
I 2315.3218 
I 2815.3800 

c 



35507.914 
35507. i f 3  
35555.743 
35595.177 

2 35504.295 
2 35503.C34 

35503.241 
35501.315 

2 35499.635 
35498.355 
35497 .S26 
35497.053 
35;:s. 55s 
35453.944 

2 35’155.374 
3Y.93.119 
j54.:2.060 
35431.751 
35GZ6.9 15 
35454.251 
3545 1.076 
35iSO. C.33 

2 35477.ss5 
35477 .:a7 

2 35476.906 
35476.356 
35i75.316 
35G74.605 
35473 .E05 
35rt73.212 
35472.7 11 

2 35471.261 
35468 2 0 7  
3 3 c 3 . 3 3 7  

35453.179 
2 35457.525 

35(,55.622 
2 35455.031 

35452.960 
s5G51.159 

2 35449.076 
3JXS.769 
35447.725 
35547.3ftG 

2 35446.853 
355i5.E33 
35445.411 
354q4.231 
35443.973 

3 
3 
3 
3 
4 
9 
3 
3 
3 
5 
3 
4 
3 
3 
5 
5 
3 
3 
3 
3 
3 
3 
5 
3 
5 
3 
3 
3 
3 
3 
5 
7 
3 
4 
3 
5 
3 
3 
4 
3 
3 
1 
3 
4 
3 
3 
4 
3 
3 
3 
3 
3 
3 
3 
4 

44746.615- 9252.Z55 35 
41221.810- 5717.976 0 

11504.095-47003.820 -39 

39455.195- 3969.846 25 

45155.9?0- 9707.550 -5 

38712.675- 3235.770 1 

40973.325- 5502.060 -4 

41133.055- 5717.976 53 

14295.565-49753.063 25 

42733.945- 7276.852 -2 

40951.155- 5502.060 -19 

142S5.565-49742.440 -16 

- . 4.5- 3.5 
4:5- 3.5 4.5- 3.5 

- 

- 

6.5- 6 . 5  

0.5- 0.5 

0.5- 1.5 

- . .  

- 
- 

- 

- 

3.5- 3.5 

2.5- 2.5 

6.5- 6.5 

0.5- 0.5 

0.5- 1.5 

1.180 11595 .415 

11040 1:485 .445 

1.50 .30 1.00 , .  
I .  

I .  

I .  
I .  
I .  
I .485 1:170 .685 
i .  
I .  
I .  

3.5- 3.5 I . 
I .  
I .  
I .  
I .  
I .  

3.5- 3.5 I . 
I .  

4.5- 4.5 I . 
I .  
I .  

2.5- 1.5 I . 

I .  
I .  

I 
I 
I 
I 
I 

1.095 1.369 274 I 
1.180 1.596 416 I 

I 
I 

0.859 0.935 76 I 
I 
I 
I 
I 
I 

1.070 1.670 600 I 
I 
I 
I 
I 
I 
I 
I 

1.040 1.485 445 I 
I 

1.313 0.299 1014 I 
I 
I 
I 

0.485 

1.100 

I 
I 
I 

.169 684 I 
I 
i 
I 

.596 496 I 
I 
I 
I 
I 
I 

0.790 1.000* 210 I 
I 

1.090 1.545 455 I 
I 
I 

1.015 1.169 154 I 
I 
I 
I 

0.790 0.975 185 1 
I 
I 
I 
I 

WVELENGTH NOTES 

2815 A445 
2815.5051 
28 15.6 167 
28 15.66 16 
2815.7315 CQ 
28 15.768 1 
28 15.8 15 1 
28 15.9679 
2816.0971 
26 16.2043 
28 16.2447 
2816.3036 
28 16.3532 
2816.3940 
2816.4392 
28 16.6 182 
28 16.7022 
2816.7268 
28 17.1 106 
2817.3372 
2817 -5743 
2817.6531 
2817.8197 
2817.8672 
2817.9055 
2817.9fS3 
2818.0318 
28 18.0E-82 
2818.1518 
2818.1989 
28 18.2387 
28 18.3539 
2818.5489 
28 18.5863 
2818.7752 
2818.8410 CQ 
2819.0944 
2819.1285 
2819.2486 
28 19.2932 
2819.3938 
2819.4459 
2819.5971 
28 19.640 1 
2819.8088 
28 19.952 1 
2520.1178 
2820.1422 

2820.2555 
2820.2942 
2820.37 19 
2820.4094 
2820.50 17 
2320.5235 

2820.2253 

w 
to 



c 
2 35441.347 3 
2 35Vt0.727 7 

35440.405 3 
35439.C31 3 
35558.296 3 
35436.864 3 
35435.317 6 

2 35433.703 5 
35433.018 3 
35432.599 5 
35432.437 3 

2 35432.033 7 
35431.676 3 
35430.625 5 
35427.920 3 
35G25.770 3 

2 35f25.135 4 
35424.883 5 

2 35423.605 5 
35420.976 3 

2 35420.358 5 
35420.100 3 
35419.164 4 
35417.185 3 
35416.857 3 
35415.577 4 
35415.453 3 
35414.9% 3 
35414.346 3 
35612.912 3 
35495.118 4 
s5405.009 3 
35405.540 4 
35435.263 3 
35405.127 3 
35501.358. 3 
35400.759 3 
35399.228 3 
35392.567 3 
35396.128 3 

2 35395.060 4 
2 35394.250 3 

35393.950 3 
2 35393,497 9 

35392.718 3 
35391.907 3 
35391.161 3 
35310.867 3 
3539.175 4 
35353.872 3 
35338.419 3 
353857.920 3 
35387.515 3 

I I 
44079.570- 2638.253 i o  i . - . 5.5- 5.5 i 
42719.550- 7278.852 -1 I . - . 5.5- 4.5 I 

I 
I 

I 
1.085 1.514 429 I 
1.185 1.545 360 I 

I 
1 
I 
I 

i .  I I . 3.5- 2.5 I . I 1.170 1.321 151 I 
I I .  I I 

i 
42'132.085- 7492.354 -18 I . - 

i 
I 

i .  i 
I .  1 

i 
I 
I I .  I I 

35432.C95- 0.000 -7 I 1.5- 0.5 1.5- 0 . 5  I 1.20 3:11 1.91 I 1.190 3.150 1960 I 

I .  I 
I .  I 
i .  i I 

I .  I I 

I .  I I 
I .  I I 

I 0.372 0.920* 548 I 
I 0.657 0.980* 323 I 

. 4.5- 4.5 I . I 1.195 1.545 350 I 

i 
i3192.903-48618,050 -12 1 . - . 2.5- 3.5 I . 

I 
13809.910-49233.475 40 I . - . 4.5- 3.5 I . 

I 
42699.235- 7278.862 -15 I . - 

I I .  I I 

41113.050- 5717.976 
44636.635- 9242.356 

38629.265- 3235.770 

- 14 
-29 

2 1:39 .30 

I 
I 2820.7329 
I 2820.7822 
I 2820.8078 
I 2320.9172 
I 2820.9765 
I 2821.0897 
I 2821.1333 
I 2821.3414 
I 2821.3961 
I 2821.4293 
I 2821.4446 
I 2821.4700 
I 2821.5028 
i 2821;5865 
I 2821.8019 
I 2321.9732 
I 2822.0238 
i 2822.0439 
I 2822.1457 
I 2822.3552 
I 2822.4044 
I 2822.4250 
I 2822.4996 
I 2822.6573 
I 2822.6834 
I 2822.7854 
I 2822.7964 
I 2522.8356 
I 2822.8836 
1 2822.9979 
I 2823.3801 
I 2823.5483 

I 2823.6078 
1 2823.6186 
I 2823.9185 
I 2Z23.9671 
I 2824.0892 
I 2324.1419 
I 2824.3366 
I 2624.4218 
I 2824.4864 
I 2824.5104 
I 2824.5465 
I 2824.6037 
I 2824.6734 
I 2824.7330 
I 2824.7564 
I 2824.8915 
I 2824.9157 
I 2524.9518 
I 2824.9917 
I 2525.0240 
I 2825.0747 
I 2825.1491 

I 2823.5937 

W 
W 

DJ055559 



35379.975 3 
35379.174 3 

I .  I 
I .  I I I 2825.6901 

2 35ji6.779 3 45086.735- 970?.980 24 
35375.819 4 
35374.953 3 
35374.C24 3 

- . 5.5- 6.5 i . i 1.120 1.485* 365 i 
I .  I 

i 2825.7216 
I 2825.8782 
I 2826.0264 
I 2826.1015 
I 2826.2181 
I 2826.2809 
I 2826.3523 
I 2826.5864 
I 2826.6501 
I 2826.7793 

i .  
I .  

35372.564 4 I I .  I I 
2 35371.778 7 8709.64a-44691.440 -22 I 3.5- 4.5 3.5- 4.5 I .305 :870 .565 I 0.308 0.875 567 I 
2 35370.503 3 8198.666-43569.130 -5 I . - . 2.5- 3.5 1 . I 0.414 1.005 591 I 
2 35367.955 3 1XO9.910-49177.890 -24 I . - . 4.5- 3.5 I . I 0.657 1.040* 383 I - 

i .  
I .  

35557.153 3 i 
35365.542 3 I 
35364.959 3 I I .  
35362.E54 3 I I .  

2 35350.823 3 13192.503-48553.715 11 I . - . 2.5- 2.5 I . 

. - ~ ~ -  I 2826.8235 
I 2826.9934 
I 2827.1566 
I 2827.2493 
I 2827.3721 

0.372, 0.640* 268 
35359.663 3 
35358.127 5 

I .  
I .  

35357.553 4 
35356.550 5 
35354.957 4 
35354.514 4 
35353.z53 3 
35352.670 3 

i .  
I .  
I .  
I .  
I .  

i 2827.4172 
I 2827.5015 
I 2827.6257 
I 2827.6611 
I 2827.7135 
I 2827.8086 
I 2827.9672 
I 2828.0476 
I 2828.2390 
I 2828.4853 
I 2828.5265 
I 2828.6335 
I 2828.7383 
I 2828.8060 
I 2828.8514 
I 2828.9491 
I 2828.9845 
I 2829.1998 
I 2829.2441 
I 2829.3375 
I 2829.3715 
I 2829.4318 
I 2829.4665 
I 2829.6309 
I 2829.6697 
I 2829.7638 
I 2830.1457 
I 2830.2016 
I 2830.2268 
I 2830.2906 
I I 2830.3999 2830.4223 

I 2830.4513 

I 
I 
I 

.9 I 
I 

.2 I 
I 
I 
I 

I .  
I .  
I .  

I .  
I .  
I .  
I .  
I .  

1.5- 1.5 1.5- 1.5 I 1.22 1:88 .66 

6.5- 6.5 6.5- 6.5 I . . .395 

35350.683 3 
35349.693 3 

2 35i47.290 5 37352.265- 2014.965 - 
2 35343.698 6 45'251.689- 9707.980 - 

353G4.213 3 

35342.361 5 

1.215 1.881 666 

1.090 1.485* 395 

35341.C52 3 
35340.206 3 
35339.539 3 

2 353-2.418 3 46580.780- 9242.356 
35337.976 3 
35335.257 5 
35334.734 3 
35333.567 3 
35335.145 3 
95322.390 4 
35331.j57 3 

4 .5 -  3.5 i 
I 
I 
I 
I 
I 
I 
I 
I 
I 

4.5 I 
I 
I 
I 

1.5 I 
I 
I 
I 

i 
I 

1:32 .32 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1.060 1.369 309 i 
I 
I 
I 
I 
I 
I 
I 
I 
I 

415 I 
I 
I 
I 

674 I 
I 
I 
I 

1Ioo 

4.5- 

2.5- 

1.130 1.545 

1.207 1.881 1:mO .673 
35322.4c5 3 

35320.305 3 
35320.C76 3 
35319.668 3 

2 35321.559 7 37335.640- 20l'l.966 1.207 



c 

35313.210 3 I 
2 35312.136 4 41030.115- 5717.976 -3 I 

c 

2 35311.446 3 13192.903-48504.345 4 I 
35309.656 3 I 

2 35309.265 5 11504.095-46813.360 0 I 
2 35303.089 2 15436.770-45744.825 34 I 

35307.471 3 I 
2 35305.836 5 8709.640-44014.500 -24 ~ 

35305.939 3 I 

I 0% 09s TERI! TERI.1 I 09s OBS 03s I TERM TERM TERM 
C HAVENU?!BER I T2 - T 1  0 -C  I J2 - J1  J2 - J1 I 62 G1 DG I 62 G I  DG 
----------------------------------------+--------------------+------------------+------------------ 

I I 

35301.639 3 I 

35299.950 3 
2 35300.852 6 38536.615- 3235.770 7 

35317.235 3 I I .  
35316.509 3 I I .  
35315.151 3 I I .  
35314.60% 3 I 

2 35316.145 6 42595.035- 7278.652 2 I 4 . 5 -  4.5 4.5- 4.5 I 1.115 11545 .430 

35297.217 3 

35295.995 4 
35294.547 3 
35294.120 3 

2 35296.459 5 42575.325- 7278.862 -4  

35293.263 3 
2 35292.754 6 39252.620- 3169.846 -20 

35292.2 11 ~~~ ~ ~ 

2 35291.374 
35290.709 
3 m O .  193 
35289.974 
35229.344 

5 
3 13509.910-49101.285 -1 
3 
3 
3 
3 

3523.474 
352e7.947 
35337.6 19 
35287.170 
35285.788 
35286.396 

2 35285.367 
35225.075 
35254.379 

2 35233.774 
35223.413 
35232.772 
35279.277 

2 35277.503 
35276 -784 

3 
3 
4 

35276.0 13 
35275.737 
35275.009 
35274.440 
35274.133 - 

2 35273.257 3 35273.260- 0.000 -3 
2 35272.726 4 43311.020- 8655.233 -1 

35271.655 
35259.490 
35267.620 

3 
3 
3 
3 
3 
4 
3 13192.903-49478.270 0 
3 
3 
6 44991.755- 9707.980 -1 
3 
3 
4 
6 42775.870- 7498.364 -3 
3 
3 
3 
3 
3 
3 

I .  . - . 3.5- 3.5 I . . - . 2.5- 2.5 I . 
I .  

. - . 4.5- 3.5 I . 
I .  

I .  
I .  
1 .  
1 .  

I .  
I .  
I .  
I .  

I .  . - . 4.5- 4.5 I . 
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  . - . 2.5- 3.5 I . 
I .  
I .  

I .  
I .  
I .  

I .  
I .  
I -  
I .  
I .  
I .  - . 1.5- 0.5 I . 

- . 6.5- 5.5 I . 
I .  
I .  
I .  

3.5- 2.5 3.5- 2.5 I .86 1.07 .21 

3.5- 4.5 3.5- 4.5 I .31 1.05 .74 

1.5- 0.5 1.5- 0.5 I 1.00 .30 .70 

. - . 5.5- 4.5 I . . .44 

3.5- 2.5 3.5- 2.5 I .95 1:67 .72 

6.5- 6.5 6.5- 6.5 I 1.145 1:485 .340 

2.5- 2.5 2.5- 2.5 I 1.18 1:32 .14 

1.115 1.545 430 

1.100 1.596~ 496 
0.372 0.790* 418 

0.859 1 .070~  211 
0.724 0.000* 0 

0.308 1.050* 742 

1.000 0.299 701 

1.090 1.545 455 

0.950 1.670 720 

0.657 1.050* 393 

0.372 0.970 598 

1.145 1.485 340 

1.180 1.321 141 

0.865 3.150 2285 
1.130 1.514 354 

OBS TERM I 
IS IS I WAVELENGTH NOTES 
---------+-------------------- 

I 
I 2830.6460 
I 2530.7042 
I 2530.7333 
I 2930.8106 
I 2830.8569 
i 2830.9686 
I 2831.0547 
I 2831.1101 
I 2831.2504 
I 2831.2849 
I 2831.3792 
I 2831.4288 
I 2831.4797 
I 2831.5517 
1 2831.8966 
I 2831.9597 
I 2832.0321 
I 2832.2490 
I 2832.3122 
I 2832.3494 
I 2832.4657 
I 2832.4999 
I 2832.5583 
I 2832.6096 
I 2832.6531 _ ~ _ _  ~~~ i 2832.7203 
I 2832.7737 
I 2832.8147 
I 2832.8327 
I 2832.8432 i 2832.9531 
I 2832.9954 
I 2833.0218 
I 2833.0578 
I 2833.0885 
I 2833.1200 
I 2833.2026 
I 2333.2260 
I 2833.2819 
I 2833.3305 
I 2833.3595 
I 2833.4110 
I 2833.6917 
I 2833.8342 
I 2833.8920 
I 2833.9539 
I 2833.9761 
I 2834.0346 
I 2834.0503 
I 2834.1009 
I 2834.1753 
I 2834.2132 
I 2834.3041 
I 2834.4781 
I 2834.6284 

w 
wl 



2 35266.325 
33254.760 
35263.974 
35553.676 
35258.020 

20 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.775 I 
I 

.230 I 

.490 I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.282 I 
I 
1 

.508 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.520 I 
1 
I 
I 

.405 I 

.400 I 
I 
I 
I 
I 
I 
I 
I 

1.060 0.975 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

85 2834.7325 
2834.8567 
2834.92 15 
2834.9454 
2535.40 02 
2835.4330 
2835.5759 
2835.6988 
2835.8165 
2835.8729 
2836.1817 
2836.2080 
2836.5910 
2836.6254 
2836.6979 
2836.8045 
2836.8355 
2836.9776 

I 
I 
I 
I 
I 
I 2.5- 
I 
I 4.5- 

I 
I 
I 
I 
I . - .  
I 

I 3*5- 

I 
I 
I 
I 
I 

2.5- 1.5 I 
I 

4.5- 4.5 I 
3.5- 3.5 I 

I 
I 
I 
I 
I 

2.5- 3.5 I 
I 

35257.5 12 
35555.836 
352%. 393 

2 35252.844 
35252.144 

2 352q9.305 
2 35247.979 

35243 .220 
35242.712 
3524 1 .E9 1 
35243.557 
35240.122 

3 
4 
4 8198.065-43451.520 

10436.770-45595.090 
40?65.950- 5717.976 

-10 

-15 
5 

1.5 

4.5 
3.5 

.415 1:190 0.414 

0.724 
1.105 

1.190~ 

0.955 
1.596 

776 

231 
49 1 

.725 
1.105 

.955 
1.595 

3 
4 

2 35238.417 
35237.428 
35235.292 

2 35234.750 
2 35233.174 

8158.666-43437.020 63 0.414 0.960* 546 
2837.0572 2837.0572 
2837.2292 ZR 9 
2837.2729 
2837.3998 
2837.4307 
2837.5225 

I i 
I . -  . 5.5- 4.5 I 
I . -  . 2.5- 3.5 I 
I I 
I . - . 2.5- 2.5 I 
I I 
I I 

2837.2252 ZR 9 
2837.2729 
2837.3998 
2837.4307 
2837.5225 

42513.590- 7278.862 
40551.155- 5717.976 

16593.963-51825.535 

22 
-5 

79 

1.115 
1.015 

0.983 

1.545 
1.596 

0.990* 

430 
581 

7 

1:668 

35232.730 
2 35231.651 

35228.803 2837.7519 
2837.8161 

~~- ~ . 

35223. i?c 5 
3>227.1<6 
35226.369 
35224.675 
35221.597 

I 
I 
I 
I 3.5- 4.5 
I . -  . 
I 

I 
I 2-5- 2 -5  

~~. ~ .. 

2837 .E353 
2837.9479 
2838.0844 
2838.3325 f SI 
2838.4058 

i 
I 

2.5- 3.5 I 
I 

2.5- 2.5 I 
I 
I 

5.5- 5.5 I 
I 
I 

2.5- 3.5 I 
I 
I 
I 

4.5- 3.5 I 
I 

2 354 

1 : 160 

2 35220.675 12992.6‘-4-4~2 13.315 

39187.220- 3969.846 

4 

9 

0.643 

1.170 

1.040* 

1.6?0* 

397 

500 
35217.738 

2 35217.583 
35216.8$2 
35215.177 

2 35209.827 
352CB. 53 1 
35207.474 

5 
8 
4 

2838.6435 
2838.672 1 
2838.7 157 
2838.8499 
2839.3620 
2839.3858 
2839.4711 
2839.5204 
2839.6845. 
2839 -9631 

2840.0325 
2840.0857 
2840.2063 
2840.2726 
2840.3535 
2840.3395 
2840.4663 
2840.5990 
2840.7415 

2839.9847 

3 
4 
3 
3 
3 
3 
3 
3 
7 
3 
4 
5 
P 
7 
3 
4 

43847.065- 8638.233 -5 i . -  . 
I 
I 
1 . -  . 
I 
I 
I 
I 4.5- 3.5 

1.120 1.514 394 

2 35206.853 

35231.375 
35201.lG7 

2 35203.514 
35199.855 
35198.360 

2 35197.539 
2 35196.536 
2 35196.031 

35199.139 
35 lS3.495 
35 19 1 . i C J  
35 17C. 739 
55190.235 
35 1%. 004 
55156.919 

3 Z 0 4  2 2 2  
13192.903-48399.780 - 14 0.372 0.950 578 

1: 075 1:595 

1:545 

4G913.455- 5717.376 5 1.075 1.596 521 
i 
I 
I . -  . 
I 4.5- 4.5 

I 5-5- 5.5 

i 
2.5- 1.5 I 
4.5- 4.5 I 
5.5- 5.5 I 

I 

37212.575- 2914.966 
42475.4’10- 7278.662 
4323rt.325- 8633.233 

-20 
- 12 
-1 

0.960 
1.140 
1.090 

1.881* 
1.545 
1.514* 

921 
405 
424 

1 : 140 

3 
4 2840 .a215 

2840.8621 
2541.0423 
2841.1299 

3 
3 
4 



2 35184.789 4 43323.C20- 8638.233 2 
35184.216 3 
35183.186 3 
35182.251 3 
35173.845 3 
35172.170 4 
35165.830 3 

2 35165.277 6 40667.340- 5502.060 -3 
2 35164.542 3 45390.950-10726.322 14 

35164.253 3 
2 35153.73% 3 12952.644-48151.405 -27 

35153.187 
35157.26 1 
35155.699 
35 156.2 16 
35154.987 

2 35154.702 
35 154.424 
35 153.454 
35153.162 
35152.448 
35152.066 
35151.321 
35148.979 
35148.438 
35 146.6 G6 
35146.367 
35 1 VI. 875 
35144.579 
35144.184 
351.44.085 
35 143.444 

2 35143.051 
35 133.960 
35 13.433 
35138.163 
35136.782 

4 
4 
3 
3 
4 
3 8?93.666-43353.370 
3 
5 
4 
3 
3 
3 
3 
3 
4 
3 
3 
3 
3 
4 
3 
7 40861.025- 5717.976 
4 
3 
3 
3 

2 35i:~.a33 4 40853.860- 5717.976 
35133.814 3 

2 35133.228 4 43771.490- 8638.233 -29 
2 35131.960 4 33101.810- 3969.846 -4 

35123.213 3 

-2 

2 

-1 

35129.006 4 
35125.440 3 
3124.813 3 

2 35123.147 3 38359.000- 3235.770 -83 
2 35122.736 8 39092.590- 3969.846 -8 

35119.739 3 
35118.623 4 

35117.237 3 

35114.267 3 

35109.329 3 

2 35117.679 5 35117.695- 0.000 -16 

2 35114.553 7 10435.770-45551.331 -7 

2 35110.285 4 39030.135- 3969.846 -4 

- . .  

0.5- 1.5 - 

- 

2.5- 1.5 

3.5- 3.5 

1:5- 2:5 

- 
315- 2:s 

1.5- 0.5 

4.5- 5.5 

i 
I 

I .  i 
I .  I 
I .  I I 
I .  I I 

0.5- 1.5 I 1.925 1:175 .75 I 1.925 1.169 756 I 
5.5- 4.5 I . I 1.070 1.391* 321 I 

I .  
2.5- 3.5 I . 

I .  
I .  
I .  
I .  
I .  

2.5- 3.5 I . 
I .  
I .  
I .65 
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  
i .  
I .  
I .  

.97 

1.010 

0.970* 

I 
367 I 

I 
I 
I 
I 
I 

556 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i i 
i 
I 

i 
I .  I 

I 1.105 1.596 491 I 
I .  I I 
I .  
I .  

3.5- 3.5 I 1.105 1:595 .49 

I I 
i .  i i 

2.5- 3.5 I . I 1.160 1.596* 436 I 
I .  I I 

4.5- 5.5 I . I 1.045 1.514 469 I 
1.5- 2.5 I .980 1:670 .690 I 0.980 1.670* 690 I 

I .  I I 
I .  I I 
I .  I I 
I .  I I 

1.5- 0.5 I . I 0.995 0.299 696 I 
3.5- 2.5 I 1.18 1:66 .48 I 1.180 1.670 490 I 

I .  I I 
I .  I I 

1.5- 0.5 I 1.515 3:145 1630 I 1.505 3.150 1645 I 
I .  I I 

4 . 5 -  5.5 I .725 1:060 .335 I 0.724 1 .060~  336 I 
I .  I I 

2.5- 2.5 I . I 1.255 1.670 415 I 
I .  I I 

2841.3019 
264 1.3482 
2941.4313 
2841.5069 
2842.1859 Q 
2842.3213 
2842.8338 
2842.8785 
2942.9298 
2842.9653 
2843.4076 
2843.4518 
2843 .S267 
2843.5722 
2843.6 1 13 
2843.7 107 
2843.7337 
2843.7562 
2843.8339 
2843.8583 SOJ3525Q 
2843.9 16 1 
2843.9470 
2844.0073 
2844.1968 
2844.2405 
2844.3888 
2844.4098 
2844.5289 
2844.5529 
2844.5848 ZR Q 
2844.5929 
2844.6447 
2844.6766 
2845.0078 
2845.0504 
2845.0719 
2845.184 1 
2845.2569 
2845.4245 
2845.47 19 
2845.5746 
2845.7972 
2845.8139 
2846.1029 
2846.1537 
2846.2887 
2846.3220 
2846.5649 
2846.6556 
2846.7319 
2846.7629 
2846.9953 
2847.0085 
2847.3314 
2847.4090 

i I 



2 35108.461 
35107.977 
35107.0 12 
35105.845 
35105.649 
35103.0 15 

2 35101.679 
35106.939 

2 35093.39; 
35095.671 

2 35033.024 
35092.83 
35092.172 
35091.606 

2 35091.541 
35069.825 
35028.0?9 

2 35087.234 
35085.111 
35033.668 
35083.053 
35031.345 

2 33030.267 
35079.16 1 
35078.592 

2 35077.7a6 
2 35373.901 
2 35373.536 
2 35572.914 

3507 1.755 
35070.354 
35059.9L5 
35069.80 1 
35058.340 
35367.309 
35066.473 
35065.652 
35564.23 

2 35063.923 
35353.449 
35062.7 16 

4 45296.950-101E3.453 -6 
3 
3 
3 
3 
3 
6 3Z337.453- 3235.770 -2 
4 
4 lSS92.644-4E091.025 13 
3 
3 40595.070- 5502.050 14 
3 
3 
3 

4 
4 
3 39057.100- 3769.846 -20 
3 
3 
3 

2 42370.412- 7278.a62 -9 

- 
3 
4W 12048.543-47129.430 -15 
3 
4 
6 45204.115-10726.322 -7 
4 37'09.890- 2014.966 -23 
4 11504.055-46577.625 6 
6 39C42.775- 3969.846 -15 
3 
3 
3 
3 

35061.403 5 

., 
3 
3 
3 
3 
4 
6 40566.005- 5502.060 -17 

3 
7 
.# 

2 35061.035 
35056.532 

2 35356.150 
35055.851 
35055.450 

2 55053.637 
35053.370 
35052.762 
35952.314 

35135.123 

5 
3 
6 
3 
3 
5 
5 
4 
3 
3 

3505G.315 3 
35049.790 4 
35049.199 3 

40563.155- 5501.060 -10 

43694.395- 8633.233 -12 

10436.771-45490.434 -27 

OES OES TERH TERM I CBS OBS OBS I TERM TERM TERM I OBS TERM 
J2 - J1 J2 - J1 I 62 G I  DG I G2 G l  DG I IS IS 
-------------------+------------------ 

I 

I .  
I .  
I .  
I .  
I .  

I .  

1.5- 0.5 1.5- 0.5 I 1.245 2.400 1155 

1.5- 0.5 1.5- 0.5 I 1.16 .30 .86 

2.5- 2.5 2.5- 2.5 I .645 1 : l O O  .455 
i .  . 1.5- 1.5 I . 

1 .  . 3.5- 2.5 I . 
I .  
I .  
I .  
I .  . 1.5- 2.5 I . 
I .  
I .  

.5 5.5- 4.5 i 1. 05 

. 0.5- 1.5 I . 

. 3.5- 3.5 I . 
I .  
I .  
I .  
I .  
I .  
I .  
1 .  
I .  

115- 2.5 1.5- 2.5 I 1.055 

.390 .285 . 1.07 

.67 .615 

I .  
I .  
I .  
I .  

- . 2.5- 1.5 I . 
I .  
I .  
I .  
I .  

- . 4.5- 4.5 I . 
I .  
I .  
I .  
I .  
I .  
I .  

- . 0.5- 1.5 I 1.18 1118 

5.5- 5.5 5.5- 5.5 I 1.131 1:514 .383 

-----------------+---------- 

I 
1.245 2.402 1157 I 

I 
I 
I 
I 
I 

1.160 0.299 861 I 
I 

0.643 1.100 457 I 
I 

0.825 1.169 344 I 
I 
I 
I 

0.000 1.545 0 I 
I 
I 

1.220 1.670 450 I 
I 
I 
I 
I 

0.054 0.920 974 I 
I 
1 

1.105 1.391 286 I 
0.890 1.881* 991 I 
0.859 0.750* 109 I 
1.050 1.670 620 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

1.170 1.169~ 1 I 
I 
I 
I 

0.995 1.169 174 I 
I 

1.130 1.514 384 I 
I 
I 
I 

0.724 1.065 341 I 

MAVELENGTH NOTES 

2847.4794 
2847.5186 
2847.5969 
2847.69 16 
2847.7075 
2847.92 1 1 
2848.0296 
2848.0920 
2848.2961 
2848.5171 ZR P 
2848.7320 
2848.747 1 
2848.80 12 
2848.847 1 
2848.8524 
2848.99 17 
2849.1375 
2849.2021 
2849.3745 
2849.4917 
2849.54 17 
2849.6804 

2849.8578 
2849.8959 
2849.9696 
2850.2853 DG+ 
2850.3149 
2850.3655 
2850.4597 
2850.5735 
2850.6052 
2850.6 185 
2850.7373 
2850.7804 
2850 . a 9 0  
2850.9558 
2851.0670 
2851.0960 
2851.1349 
2851.1945 
2851.3008 
2851.3264 
2851.6975 
2851.7286 
2851.7497 
2851.7855 
2851.8121 
2851.9330 
285 1.9548 
2852.0042 
2852.0407 
2852.2034 
2852.2461 
2852.2942 

2~49.7192 n m  

w 
03 



c 
35045.822 3 
350115.525 3 
3513G5.249 3 

I 
I .  
I .  
I .  
I .  
I .  

I 
I 2852.4876 
I 2852.5118 
I 2052.5302 

35545.313 4 
35044.234 3 

I 2852.6105 
I 2852.6933 
I 2852.7533 
I 2852.7831 
1 2852.8296 
I 2852.9186 
I 2553.0138 
I 2853.0433 
I 2853.0648 
I 2853.1034 
I 2853.2422 
I 2553.3426 
I 2853.4848 
I 2853.5315 
I 2853.5598 
I 2853.6450 
I 2853.7659 
I 2853.8874 
I 2853.9825 
I 2854.0373 
I 2854.2931 

2 3 5 ~ 3 . 5 5 9  7 3702.525- 2014.966 o i 1.5- 1.5 1.5- 1.5 i 
35043.132 4 I I 

1.18 .88 .70 1.180 

1.150 

.881 701 

.485* 335 6.5- 6.5 6.5- 6.5 i 
I 
I 
I 
I 

1.15 .49 ,.34 

1:155 1:545 .390 
35039.253 3 I i 

2 35037.554 5 42316.425- 7278.862 -9 I 5.5- 4.5 5.5- 4.5 I 1.155 1.545 390 
35035.321 
35034.575 
350.34.002 
35033.654 
35032.6?3 

2 35031.124 
35029.633 
35028.466 
35027.794 

4 
3 
3 
3 
4 
4 12048.5118-47079.610 
3 
5 '  
3 
3 
3 
3 
3 38993.130- 3969.846 
3 
3 
3 

i 
I 
I 
I 
I 

62 I 
I 
I 
I 
I 
1 
I 

4 1  
I 
I 

i .  
I .  
1 .  
I .  
I 1.09 

1.5- 2.5 I . 
I .  

f 

f D J02JDG 

D J 1  

I I 
1-0.054 0.960*1014 I 
I I . 115 I I 
I I 
I I 
I I 
I I 
I 1.025 1.670 645 I 
I I 
I I 

i .92 

35024.65'1 
35024.26 1 
35023.815 

2 35023.288 
35020 .OX3 

i 2854.3252 
I 2854.3615 
I 2854.4045 
I 2854.6694 
I 2854.6949 350 19.725 

35018.449 i 2854.7989 
I 2854.9357 
I 2854.9917 
I 2855.0818 
I 2855.1371 
I 2855.1792 
I 2855.2873 
I 2655.6280 
I 2855.6638 
I 2855.7501 
I 2856.0011 
I 2856.0502 
I 2856.1722 
I 2856.2374 
I 2856.4138 
I 2856.4643 
I 2856.7017 
I 2856.8452 
I 2356.8634 
I 2857.0311 
I 2857.1095 
I 2857.2202 
I 2857.3456 
I 2857.5506 
I 2857.7694 
I 2857.8047 

35016.771 3 
35016.085 3 
35014.980 3 
35014.301 3 
35013.7G5 3 
35012.460 3 

I .  
I .  I I 

.995 .280 I 0.724 1.000* 276 I 
I I 

2 35003.283 
35007 .E44 
35006.7E6 

2 350C3.709 
35003.1G7 
35N1.612 
35000.814 
34592.652 

2 34938.033 
34935.125 
34993.358 
3C993.145 

2 34991.091 
34930.130 
349Z8.775 
34987.240 
34931.t .729 
3G962.05 1 
34981.6 19 

6 10436.770-45445.065 -12 I 4.5- 4.5 4.5- 4.5 i .715 
3 I I .  
6H 
7 45282.525- 7278.Ei2 45 
7 
3 
5 
3 
7 40715.010- 5717.976 -1 
3 
4 

I .  . SElL i i 
1.5- 2.5 I 1.20 1.29 .09 I I 
3.5- 4.5 3.5- 4.5 I 1.360 1.545 .185 I 1.360 1.545 185 I 

I .  I I 
I .  I I 
I .  I I 

3.5- 3.5 I 1.090 11595 .505 I 1.100 1 .596~  496 I 
I .  
I .  

3.5- 3.5 

I I 
i i i :  i i 
6 12048.548-47039.640 -1 I 1.5- 1.5 1.5- 1.5 1- . .04  1.102 1.06 1-0.054 1.020*1074 I 
3 
3 
3 
3 
3 
3 



I OB5 035 TERM TERM I OBS 09s 05s I TERM TERM TERM I OBS TERN I 
C WbVEtiUtiBER I T2 - T1 0 - C  I J2 - J1 J2 - J 1  I 62 GI . DG I G2 G1 DG I IS IS I WAVELENGTH NOTES 

3981.1E2 
2 3:t380.066 
35979.92't 

2 35978.157 
34976.325 
34976.179 

3ftW5.211 
34974.855 
3f.973.740 
34373.094 
34972.051 
34971.921 
34959.6 12 
34969.255 
34968.639 
34958.012 

2 34956.949 
34955.497 
34765.266 
35965.028 
3G953.458 

2 34963.076 
34952.056 
3495 1.046 
34960.459 
34958.87 1 

2 74958.407 
2 34958.157 

34957.879 

2 3(,97525a 

34953.58 1 
34952.650 
34952.2Z3 

2 3C951.641 
31946.944 
3C946.653 

2,34544.845 
34941.032 
34943.255 
34342.857 
34942.723 
3SS41.5<4 
34941.210 

2 34940.535 
34949.278 
3c339 . i95 
54939.106 

2 35933.642 
34953.285 

2 34936.436 

3 
4 38215.850- 3235.770 -14 
5 
4 38548.000- 3969.846 3 
4 
J 
4 42254.735- 7278.862 -5 
3 
3 
4 
3 
3 
3 
4 
3 
3 
3 
8 40469.010- 5502.060 -1 
3 
3 
4 

4 13192.903-43156.010 -31 
3 
3 
3 
4 
5 13192.903-48151.405 -95 
3 42236.985- 7276.862 44 
3 
4 
3 
3 
9 36970.040- 2014.966 -16 
3 
J 

3 
8 44193.995- 9242.356 2 
3 
3 
3 16499.640-5144G.450 25 
4 
4 
3 
4 .. 
3 
4 
7 40655.815- 5717.976 -4 
3 
3 
3 
6 36953.625- 2014.966 -17 
3 
6 44178.80C- 9342.356 -8 

I 
I .  

I .  
0.5- 0.5 0.5- 0.5 I 1.01 .30 .71 

- . 2.5- 2.5 I 
i 
I 

5.5- 4.5 I 
I 
I 
I 

1.5- 1.5 1.5- 1.5 

- . 2.5- 2.5 

I .  
I .  
I .  
I .  
I .  
I .  
1:26 1:17 .09 

i .  
. - . 3.5- 4.5 I . 

I .  
I .  
I .  
I .  
1 .  
I .  
I .  

2.5- 3.5 2.5- 3.5 1 .37 1:02 .65 

2.5- 1.5 2.5- 1.5 I 1.40 1:88 .48 

3.5- 3.5 3.5- 3.5 

- . 3.5- 2.5 

1:215 1:365 .150 

, .  

1 .  

I .  
3.5- 3.5 3.5- 3.5 I 1.170 1:595 A25 

i .  
I .  
I .  

I .  
0.5- 1.5 0.5- 1.5 I .92 

2.5- 3.5 2.5- 3.5 I 1.17 
.88 .96 

-37 .20 

0.996 0.299 697 

1.090 1.670 580 

1.180 1.545 365 

1.250 1.169* 81 

0.372 0.920 548 

0.372 1.010 638 
1.035 1.545 510 

1.405 1.881 476 

1.215 1.369 154 

0.773 0.910* 137 

1.170 1.596* 426 

0.920 1.881* 961 

1.170 1.3691 199 

I 
I 2857.8404 
I 2857.9316 
I 2857.9432 
I 2858.0876 

I 2858.2493 
19* I 2858.2746 

I 2&58.3283 
I 2858.3573 
I 2858.4486 
I 2855.5014 
I 2855.5866 

I 2a58.2372 

_ _ _ _  ~~~. i 2858.5972 
I 2858.7860 
I 2853.8152 
I 2858.8655 
I 2858.9168 
I 2859.0037 DJO 
I 2859.1225 
I 2859.1413 
i 2859.1608 
I 2859.2884 
I 2859.3204 
I 2859.4039 
I 2859.4865 i 2859.5354 
I 2859.6644 i 2854.7023 
I 2859.7220 
} 2859.7455 
I 2859.7835 
I 2859.8451 
i 2859.9285 
I 2859.9763 
I 2860.0159 
I 2860.0972 
I 2860.1734 
I 2360.2034 
I 2860.2560 
I 2850.6388 
I 2860.6638 
I 2860.8122 
I 2860.8739 
I 2860.9424 
I 2860.9726 
I 2860.9860 
I 2861.0325 
I 2861.1099 
I 2861.1406 
I 2861.1862 
I 2361.2501 
i 2361.2822 
I 2661.3202 
I 2861.3494 
I 2861.5009 GQ 

f- 
0 



3 

Eb8L'E98Z 
021 L'E92Z 
61 E9'5F92 
OE8S'5982 
b9C5'5982 
EL OE'E962 
L992'5982 
1060'5982 
09b0 '59S2 
06L6'b982 
LLE8'+9SZ 
2ESS5'b982 
89bS'CS8Z 
1605'b982 
E59b'b982 
WLb'b982 
889E'b982 
ZsEE'b982 
21 52 $982 
9Ll2'b982 

*9 WS8'E982 
199L'E982 
L6L9'E982 
LlE9'E932 
ELLE'E982 
C62(1'E9SZ 
252E'E982 
9LLZ'E982 
9E 1 2 E 982 
9281 'E982 
Ebb1 'E982 
EOSO'E982 
5 1 b6.2982 
62E8.2982 
894L.2922 
8S69.2982 
2EL9.2982 
bl 29'2982 

23 Eb09'2982 
23 E%09*2982 

9L95.2982 
OZE5'2982 
b6ES'2982 
2ZLE'2982 
$1 E2 29F2 
Sb02'2982 
SE61 '2982 
8980 '2982 
0 150 '2982 
9bL6' 1'962 
60%' 1982 

LWL' 1982 
66f9'1982 
6'27s' 1982 

9~s~- 1982 

-------------------. 
S310N H19N313hVH 

69 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

691'1 001'1 I 
I 
I 
I 
I 
I 
I 

I 22' E0'1 
I 
I LE' 

I 
18' 

192 *LZE-I 090'1 i 982 964'1 0LE.L I 482' 465'1 Olf'l 
I 
I 
I 

EEE OZO'I LW7.0 I 
Ob12 0sl-E 010'1 I 

I 
0 *000'0 b1b.O I I 

126 662'0 022'1 
lb8 188.1 ObO'1 
b6E *blS'l 021'1 

S'l -s-2 

s-0 -5.1 

4'2 -5'1 
E.f -S'b 

0-9 -0.t - . 
5'0 -5'0 . - . 
s-2 -5.2 - - * 

1 093'20S4 - 

E 

E 
E 
E 
b 
c 

~so5'oofob E 
E 
b 
E 
E 
E 
E 
S 
r S 
E 
E 
E 

11- 000'0 -SLL'116bE S 
E 
E 
E 
3 
3 
b 
S 
E 

C bSE'86tL -5bS'8LtZC E 
$1- 9L6'LLLS -001'6E90b L 

r b 

$E- OL8'9iZlb-998'ElE9 9 
GEL 000'0 -SE1'226K 9 

E 
L- EZS'Z!lE!J-999'C518 S 

5 c 
1 

02- CLL'EEZE -OlE'E9leC 9 

61 l't,E%E 
cot 'cCiYE 
SLO' SZbf 
0 L F..FS8t, E 
91 1 'L685E 
001'06tK 1 ZS ' 06CfE 

ZL9'2667E 
OOZ'E6S5E 
CZO 'C68bE 
3bL'S68'1E 
958'3663E 2 
623'6O8iE 
LbL '66f'bE 
282.0 06bE 
Sfi3'006bE 
SSf' 105fE 
Of8' 106K 
069'2065E 
OK' EOSbE 
9SE'L36tlE 
EO8'COSbC 
948' 606K 
1M '01 6ff 
901'1L63E 2 
LO6'2165C 
LLL 'b16bE 
SiL'bl65E 
6ES'SlbbE 
9 16' SL 6bC 
bX.'916iE 
CES ' LL acr 
L52'Fl5bE 
tSL'OZ6'/E 2 
011'126fC 2 

61 
0 

6- 

I 



I CBS CQS TCR:i TERN I CBS GES OBS I TERM TERM TERM I OBS TERM I 
C W~\'Et:UtGER I T2 - T I  0-C I J2 - J1 J2 - J1 I G2 61 DG I G2 G1 DG I IS IS I WAVELENGTH NOTES 
----------------------------------------+--------------------+------------------,------------------+----------+-------------------- 

i 
I 2865.8851 
I 2865.9459 
I 2866.0605 
I 2866.0857 
I 2866.1246 

2 3c879.405 5 12992.644-47872.094 -45 1 . - . 2.5- 1.5 I . I 0.643 0.760* 117 I I 2866.1739 
I 2866.2519 
I 2866.3073 
I 2866.3494 
I 2866.3876 

I 2866.4869 
I 2866.5096 
I 2866.5407 
I 2866.5915 
I 2866.6920 

I I 
I 1 I .  
I 0.790 1.040* 250 I 

3(,2.22.933 4 I 
2 3C&2.253 3 14235.565-49177.890 -72 I . - . 3.5- 3.5 I . 

I .  I 1 
I I 

34&90.35: 3 I 
3:8~0.551 3 I I .  

2 3~,&%3.073 5 8198.666-43078.370 -26 I . - . 2.5- 2.5 I . I 0.414 0.840* 426 I 

3437t.529 5 I I .  I I 
I I 1 .  
I I 

X377.855 4 1 
I .  34c77.343 3 I 
I .  

I I 
34876.878 4 I 

I .  
I I 

31d276.525 3 I 
34575.569 3 I 1 .  
34375.393 3 I I .  I I 

2 34875.015 8 39Er14.845- 3969.8G6 16 I 2.5- 2.5 2.5- 2.5 1 1.340 1:660 .32 I 1.340 1.670 330 I 
Y'374.337 3 1 I .  I I 

I 1.060 1.110 50 I 

I I 

I I I 2866.4166 

2 3'1873.175 3 14476.135-49349.270 40 I . - . 4.5- 4.5 I . 
2 34e72.479 3 40374.595- 5502.060 -56 i . - . 0.5- 1.5 i . i 0.960 i.w* 209 i 

I .  I I 
I I 

34271.877 3 I 
I .  

I I 
34870.935 3 I 

I .  34870.458 3 I 
34269.555 3 I I .  
34858.791 3 1 I .  I I 
3G68.256 

2 34367.666 
jG867.140 
34866.662 
36865.603 
34865.124 
34304.024 
34L62.9C2 
34862.15: 

2 34351.723 
34861.049 
34S60.410 

2 34359.5r.6 
1 31r859.545 

3C859.17 1 
34353.455 
34157. 920 
34357.170 
3cr855.693 
34854.695 
34353.652 
34853.129 
34352.7 16 
5852.434 

2 34350.475 

3 
9 

3 
7 
3 
3 
8 
8 
4 
3 
4 

3632.645- 2014.966 

40363.785- 5502.050 

8709.6ct0-+3569.1C0 
6313.866-41173.380 

i 
-13 I 

I 
I 
I 
I 
I 
I 
I 

-2 I 
I 
I 

6 1  
32* I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

16593.963-51444.460 -22 I 

2.5- 

4.5- 

i 

2.5- 

3.5- - 

i 
1.5 2.5- 1.5 I 

I 
I 

3.5 3.5- 3.5 I . 4 . 0 -  4 . 0  I 
I 
I 

1:01 1:88 

1:08 1:17 

1305 1:005 

.87 

.31 

.09 

.700 

i 
I 1.010 1.881 871 
I 

i 
I 1.080 1.169* 89 
I 
I 
I 0.308 1.005 697 
I 0.487 1.150 663 

I 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

i I 
I 0.983 0.910* 73 I 

i 2866.7492 
I 2866.7987 
I 2366.8761 
I 2866.9153 
I 2866.9888 

2867.0964 
2867.1449 
2867.1882 
2867.2275 
2867.3146 
2867.3540 
2867.4444 
2867.5367 
2867 - 5982 
2867.6337 
2867.6891 
2867.7417 
2867.8128 2LNS 
2867.8128 2LNS 
2867.8436 
2867.9025 
2867.9466 
2868.0083 
2E68.1306 
2868.21 19 
2868.2978 
2868.3408 
2868.3748 
2868.3980 
2868.5593 

I 2868.5902 
34549.4L5 3 I I .  I I I 2858.6424 

I .  I I I 2368.7556 
I 2868.8578 SO 2 34Si6.849 6 42125.715- 7278.852 -4  I . - 
I 2868.9981 C 2  

2 33845.145 4 12OG8.5riS-46393.745 -52 I . - f 1.5- 1.5 I . 1-0.054 0.670* 724 I I 2868.9981 C2 
E 34S44.6C4 9 34344.620- O.OP0 -16 I 1.5- 0.5 1.5- 0.5 I 1.53 3:14 1.61 I 1.528 3.150 1622 I -45 I 2369.0426 

34841.100 3 I I .  I I I 2869.0841 

. 5.5- 4.5 1 . . .385 1 1.165 1.565 330 I 
I 0.995 1.596 601 I 

34Eq8.054 3 I 
2 34245.145 4 40563.165- 57i7.376 -44 1 . - . 2.5- 3.5 I . 



C UCVEtKJEEER I --------------- 
34843.793 3 
3'1842.819 3 

2 3GC42.511 9 
2 3Wi1.717 7 

3G41.227 3 
3W;0.&03 3 
3VX0.510 3 

I 
I 

3.5- 4.5 1 
I 

3.5- 2.5 

I 

1.5- 1.5 

6.5- 6.5 
4.5- 4.5 
0.5- 1.5 

2 34839.k i  6 
34837.992 3 
34237.598 5 
34836.E02 3 
34634.925 3 
3334.617 4 
3q832.165' 3 

2 34831.650 8 
2 34S30.746 5 
2 3483.930 7 

34829i419 3 
34829.048 3 
34E28.112 3 
3 ~ 7 . . 5 6 9  4 
94226.329 3. 
3M25.322 3 
34323.727 3 

2 34823.149 3 
2 34322.517 3 

34321.387 3 
3'.820.605 3 
34820.127 3 
3'819.715 3 
34819.176 3 

2 34817.916 4 
3'1C17.264 3 
3'1815.915 3 
Y81i .592 3 
3'*>12.529 3 

2 3(. 21.?36 3 ., .3?2.,i,ti 4 

2 3'3'17.459 4 
343c5.759 3 

2 34335.715 6 
34305.038 3 

2 34804.210 3 
34803.975 4 
33503.321 3 
34802.83 4 
33802.339 3 
34801.890 3 

2 3G801.374 9 
3~%00.950 3 

2 3itC0.517 3 
34300.107 3 
3.;799.5<5 3 
34799.253 3 

-, 
2 343.J;. 125 5 

33511.9?0- 5359.246 -33 
1150+.095-~,6X5.8?0 -8 

40341.970- 5502.050 -29 

44539.639- 9707.980 0 

40331.990- 5502.C60 0 
10436.770-4Y267.550 -34 

.- 

14551.607-49334.725 31 
13192.903-4GO15.425 -5 

12992.644-47810.565 -5 

13509.910-48019.650 -4  

13~09.910-485 1s. 050 - i 5  
14245.565-49183.065 -11 

14295.565-4916 1.285 -5 

38774.085- 3969.865 -23 

42299.740- 7498.364 -2 

115U't.095-4530~t.M5 27 

0% G3S TERM TERM I 
J2 - J1 J2 - J1 I 

3.5- 2.5 
. .  

1.5- 1.5 

6.5- 6.5 
4 .5 -  4.5 
0.5: 1.5 

- . .  - . .  

. .  

- . .  
6.5- 6.5 - . .  . .  
3.5- 4.5 

- 

2.5- 2.5 

. .  

1:115 1:650 .545 . StIL 

:S9 1117 .28 

11060 
.724 

1.92 

1 : C45 

i 
I 

1.115 1.670 555 I 
0.859 1.030 171 I 

I 
I 
I 

0.890 1.169* 279 I 
I 
I 
I 
I 

i 
. e 5  .425 I 1.060 .485 425 
.0%6 .322 I 0.724 .045 321 
.17 .75 I 1.920 .169* 751 

I 
I 
I 
I 
I 
I 
I 
I 1.149 0.930* 219 
I 0.372 1.080* 708 
1 
I 
I 
I 
I I 
I 0.643 1.160 517 I 

i 
I 

i 
I 
I I 
I I 
I 0.657 1.000* 343 I 
I I 
I 0.657 0.920* 263 I 
I 0.790 0.955 165 I 
i i 
I I 

I I 
I I 
I I 
1 I 
I I 

1:065 11315 .25 I 1.065 1.321 256 I 
I I 
I 0.859 0.990* 121 I 
I I 
I I 
I I 

179 1:05 .26 I 0.790 1.050* 260 1 

I 1.170 1.670* 500 I 

-179a 

2869.1094 
2569.1896 
2859.2553 
2869.26 04 
2869.3207 
2869.3555 
2869.3798 
2869.4316 
2869 .%72 
2869 -6196 
2869.6852 
2869.8398 
2869.8652 
2870.0672 
2870.1097 
2870.1842 
2870.25 14 
2870 2 9 3 5  
2870.3241 
2870.4013 
2870.4460 
287 0.5482 
287 0.63 12 
2870.7627 
2870.8 104 
2870 -8625 
2870.9556 
287 1.0200 
237 1.0595 
2871.0935 
2871.1373 
2871.2419 
2871.2956 
2871.4069 
2871.5160 
2871.6862 f 
287 1 .9 166 
2872.0230 J5555P 
2872.0495 
2872.1020 
2872.1622 
2872.2484 
2872.2993 
2372.3726 
2872.3920 
2872.4460 
2872.4844 
2872.5229 
2872.5341 
2872.6057 
2872.6409 
2872.6774 

2872.7577 
2872.7818 

2872.7047 

c 

f- 
W 

I 



34798.972 
34797,964 
34795.789 
34736 ..29 1 

2 34795.235 
34794.550 
3794.024 
34793.4 14 
34792.339 
34792.0 i 0 

2 34790.342 
2 34789.990 

3728.979 
34787.959 
36784.831 
34782.935 

2 34782.4?3 
2 3G781.197 

34730.137 
3C773.294 
34757.557 
34776 .7CS 
34775.045 
34774.758 

2 34773.214 

3 
3 
3 
3 
5 ’10513.220- 5717.976 -8 
3 
3 
3 
3 
3 
6 42069.210- 7278.E62 -6 
4 39759.850- 3?69.646 -14 
3 
4 
3 
3 
8 42051.340- 7278.862 -5 
7 38016.965- 3235.770 2 
3 
3 
3 
4 
3 
3 
9 40491.235- 5717.976 -15 

34772.490 3 
34772.143 4 
34771.697 4 
34770.254 3 
34769.752 3 
34768.G54 3 
34766.441 3 

34?65.?45 3 
2 34765.752 9 43403.995- 38.233 - 
2 34764.855 

34764.439 
34763.355 

1 34763.149 
34761.802 
34751.654 

2 34760.552 
2 34759.021 

34753.294 
34757 .E52 
34755.556 

2 34755.03 
34754.460 
34754.170 

2 3rt752.521 
34751.645 

2 34751.174 
34750.1C7 

2 34749.410 
2 34747.344 

34746.607 

3 12048.548-46813.360 54 
3 
3 
3 6313.866-41077.010 5 
4 
5 
7 6709.640-43470.195 -3 
3 14295.565-49054.603 -19 
7 
4 
3 
9 58724.E35- 3959.846 -10 
3 
3 
3 40254.545- 5502.050 -4 
3 
.6W 42029.980- 7273.862 56 
3 
6 45474.760-10726.322 -28 
6 43959.695- 9242.356 5 
3 

3.5- 3.5 3.5- 3.5 

3.5- 4.5 3.5- 4.5 . - . 3.5- 2.5 

4.5- 4.5 4.5- 4.5 
0.5- 0.5 0.5- 0.5 

4.5- 3.5 4.5- 3.5 

6.5- 5. 6.5- 5.5 

- . 1.5- 2.5 

. - . 4 . 0 -  3.0 

3.5- 3.5 3.5- 3.5 
. - . 3.5- 4.5 

2.5- 2.5 2.5- 2.5 

- . 1.5- 1.5 

- . 3.5- 4.5 

4.5- 4.5 4.5- 4.5 
3.5- 3.5 3.5- 3.5 

1925 11595 .67 

11190 1:545 .355 

1:175 1:545 .370 
1.40 .30 1.10 

11155 1:595 .440 

1: 1 1:520 .390 

.305 .860 .555 

1:140 1:670 ,530 

. .297 
11110 1.369 .259 

I 
I 
I 
I 
I 

0.925 1.596 671 I 
I 
I 

i 
1.190 1.545 355 I 
1.165 1.670 505 1 

I 
I 
I 
I 

1.175 1.545 370 I 
1.390 0.299 1091 I 

I 
I 
I 
I 
I 
I 

1.155 1.596 441 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0.054 1.070*1124 I 
I 
I 

0.487 1.100 613 I 
I 
I 

0.790 1.020* 230 I 
I 

0.308 0.860 552 I 

I 

1.130 514 38 

1.140 1.670 530 i 
I 
1 

1.140 1.169* 29 I 
I 

1.060 1.545* 485 I 
1 

1.110 1.369* 259 I 
I 

1.090 1.391 301 I 

-287 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

2872.8050 
2872 . a 8 2  
2872.9852 
2873.0263 

2873.1866 
2873.2 135 
2873.2639 
2873.3527 
2873.3799 
2873.5 176 
2873.5467 
2873.6302 
2873.7 145 
2873.9688 
2874.1254 
2874.1678 
2874.2732 
2874.3608 
2874.4305 
2874.5732 
2874.6393 
2874.7817 
2874.8054 
2874.9331 
2874.9930 

2873.1135 

2875.2 194 
2875.3598 
2875.4932 ’ 

2875.5502 
2875.5921 
2875.6235 
2875.657 1 
28 7 5.7484 
2875.7655 
2875.8770 
2875.8892 
2875.9804 
2876.1071 
2876.1672 
2876.20 13 
2876.31 10 
2876.4374 
2876.4845 
2876.5085 
2876.6450 
2876.7175 
2876.7565 
2876.8449 
2876.9854 
2877.0736 
2877.1347 



34745.C41 3 
2 34744.0Z6 3 37973.815- 3235.770 -19 
34742.905 3 
34742.074 4 

2 34741.558 9 44449.545- 9707.980 -7 
54741.143 5 
34738.944 3 

2 34735.621 
34737.124 
34736.393 
34735.781 
34734.730 
34736.21 1 
34733.866 
34732.SG 1 
34732.335 
34731.919 
34730.382 
34729.297 
34728.983 
34728.120 

2 34727.359 
34726.369 
34726.053 
34725.039 

6 
4 
3 
9 
3 
3 
3 
3 
4 
5 
3 
3 
3 
3 
6 
3 
4 
4 

42236.935- 7498.364 0 

8709.640-m37.020 -21 

34724.043 3 
34723.073 3 
34722.737 3 
34721.801 3 
34721.511 3 
34721.059 3 
34719.431 3 
34718.553 3 
34717.941 3 

34717.042 3 
34716.-%7 3 
34715.487 3 
34714.164 3 
34712.646 3 

2 34717.358 6 44425.305- 9707.980 33 

2 34711.830 5 40~13.870- 5502.060 20 

2 34710.199 5 43348.445- 8538.233 -13 

34711.741 8 
347io.aii 3 

34709.693 3 

34708.762 3 
34707.611 3 

2 34709.195 8 40427.180- 5717.976 -9 

34705.632 < 
34703.915 3 
3C703.343 3 
34702.645 3 
3i701.<37 3 
3470'i.175 3 
3Gi00.637 3 

I 
I . - . 1.5- 0.5 I 
I 

6.5- 6.5 6.5- 6.5 

3.5- 2.5 3.5- 2.5 

3.5- 3.5 

5.5- 6.5 5.5- 6.5 

I 
2.5- 1.5 2.5- 1.5 I 

I 
I 

5.5- 5.5 5.5- 5.5 I 
I 

4.5- 3.5 4.5- 3.5 I 
I 

1:170 1:485 

1:035 1:320 

.818 . 

:308 :961 

:28 1117 

:115 1:515 

:165 1:595 

I I 

I I 

I I 1.100 0.299* 801 I I 

I I 
.315 I 1.170 1.485 315 I 

I I 
i 

.2a5 I 
I 
I 

.40 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.653 I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

.445 I 
I 
I 
I 
I 
I 

.ll I 
I 
I 

.400 I 
I 

,430 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1.035 

0.308 

1.065 

1.280 

1.115 

1.165 

1.321 

0.960* 

1.485 

1.169* 

1.514 

1.596 

i 
286 I 

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 

652 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

420 I 
I 
I 
I 
I 
I 

111 I 
I 
I 

399 I 
I 

431 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2877 2643 

2877.4412 
2877.5150 

2877.3484 

2877.5528 
2877.5868 
2877.7694 

2877.920 1 
2877.9807 
2878.03 14 

2878.1615 
2878.1901 

2878.3170 
2878.35 14 

2878.5688 
2878.5948 

2878 -72% 

2877.7961 

2878. i 185 

2878.2784 

2878.4788 

2878.6663 

2878 .ai 15 
2878.8377 
2878.9218 
2879.0043 
2879.0848 
2879.1126 
2879.1902 
2879.2143 
2879.2518 
2879.3868 
2879 A596 
2879.5104 
2879.5587 
2879.5849 
2879.6227 
2879 .7 139 

2879.9496 
2880.0 173 
2880.0247 
2880.1019 
2880.1527 
2880.1947 
2880.2360 
2880.27 19 
2830.3674 
2880.5317 
2880.6742 
2880.72 19 
2880 -7796 
2tX0.8758 
2880.90 17 
2850.9414 

2879.8237 

f S02JDG 

I 



34699.994 
34698.307 
34697.931 
34696.500 

2 34695.363 
2 31.694.145 

34693.938 
1 34692.957 

34692.529 
2 34692.198 

34691.734 
2 34691.124 

34690.84 1 
3G683.903 
34659.442 
34689.027 

2 34638.587 
34687.329 
34686.944 
34686.009 
311685.326 
34684.351 
34683.752 

2 34682.910 
34532.034 
34631.450 
34679.9t4 

2 34579.466 
2 34679.1% 

3G677.934 
2 34675.739 

34675.051 
34673.892 
34673.4 17 
34671 .e74 
34570.820 

2 3<670.1&5 
34668.692 

2 34663.359 
34565.931 
34665.767 
34665.498 
34655.173 

2 34564.415 
34664.063 
345b2.679 
34662. C59 
5'661.512 
34659.927 
3c659.497 
34658.056 
34657.073 
34556.303 
36554.64: 
3G653.491 

I .  
~ .724 1:061 

3 
3 
3 
3 
3 
5 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
3 
3 
7 
4 
3 
3 
5 
4 
3 
6 
4 
3 
3 
3 
3 
5 
3 
4 
3 
3 
3 
3 
6 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

11504.095-45199.315 63 
40412.140- 5717.976 -19 

6313.866-41006.850 -27* 

12048.548-46740.710 36 

12392.644-47683.770 -2 

11504.095-46192.700 -18 

40400.905- 5717.976 -19 

45405.840-10726.322 -52 
13192.903-47872.094 -33 

44353.735- 9707.980 -16 

41949.045- 7278.862 2 

13809.910-43478.270 -1 

lO(t36.7 70-4510 1.220 -35 

I 
I .  
I .  
I .  
I .  - . 3.5- 3.5 1 . 

3.5- 3.5 I 1.170 1:595 
I .  . - . 4.0- 4.0 I . 
I .  . - . 1.5- 1.5 1 . 
I .  . - . 2.5- 3.5 I . 
I .  
I .  
I .  
I .  . - . 3.5- 3.5 I . 
I .  
I .  
I .  
I .  
I .  
I .  

2.5- 3.5 I 1.100 1:595 
I .  
I .  
I .  . - . 4.5- 4.5 I . . - . 2.5- 1.5 I . 

3:5- 3.5 

2.5- 3.5 

5.5- 6.5 5.5- 6.5 

3.5- 4.5 3.5- 4.5 

. - . 4.5- 3.5 

4.5- 5.5 4.5- 5.5 

1:09 1:49 

1:050 1:545 

.425 
0.859 0.955 96 
1.170 1.596 426 

I 
I 0.487 1.210 723 
I 
1-0.054 0.930* 984 
I 
I 0.643 1.090* 447 
I 
I 
I 
I 
I 0.859 0.950 9 1  

I 

I 

I 
I 
I 
I 1.090 1.391+ 301 
I 0.372 0.760+ 388 
I 

.40 I 1.090 1.485* 395 
I 
I 
1 
I 
1 

.495 I 1.050 1.545 495 
I 
I 0.657 0.970 313 

.495 I 1.100 1.596 496 

I 
.337 I 0.724 1.060+ 336 

OBS TERM I 
IS IS I WAVELENGTH NOTES 

I 
I 2880.9997 
1 2881.1398 
I 2881.1710 
I 2881.2899 
I 2881.3843 CQ 
I 2881.4855 
I 2881.5027 
I 2881.5841 
I 2E81.6214 SI Q 
I 2881.6472 
I 2881.6857 
I 2881.7364 
I 2881.7599 
I 2881.8378 
I 2881.8761 
I 2881.9106 
I 2881.9472 
I 2832.0517 
I 2882.0834 
I 2882.1614 
I 2832.2181 
I 2882.2992 
I 2882.3489 
I 2882.4189 
I 2882.4917 
1 2882.5403 
I 2882.6621 
I 2882.7052 
I 2882.7308 
I 2882.8276 
I 2883.0150 
I 2883.0722 
I 2883.1686 
I 2883.2081 
I I 2883.3364 2883.4241 

I 2883.4769 
I 2883.6011 
I 2883.6288 
I 2883.7501 
I 2883.8444 
I 2883.8668 
1 2883.8938 
I 2883.9569 
I 2883.9862 
I 2884.1013 
I 2884.1521 
1 2854.1984 
I 2884.3253 
I 2884.3661 2884;4852 

I 2884.5675 
I 2884.6320 
I 2684.7701 
I 2884.8661 



c 
34653.156 
34652. 476 
34551.055 

2 34655.119 
34649.631 
34649.116 
3G548.757 

1 34646.739 
34646.428 

2 34645.805 
34645.218 
34644.242 

3 
3 
3 
7 

I 
1 
1 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

-3 I 6.5- 5.5 

-32 I . - . 
- 4 1  . -  . 

-8 I 3.5- 3.5 

-4 I 4.5- 3.5 

-12 I 1.5- 0.5 

-23 I 1.5- 0.5 

I 
I 
I 
I 

6.5- 5.5 I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

I 

1.514 364 

1.482* 422 

1.596* 516 

0.970* 662 

1.545 425 

0.299 731 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
1 

93* I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

2884.8939 
2884.9506 
2885.0689 

11520 1: 150 432Z3.355- 8633.233 -370 1.150 2885.1468 
2885.1874 
2835.2303 
2885.2602 
2885.4233 
2885.4542 
2885.5061 
2885.5550 
2885.6363 
2885.6796 
2885.7538 
2885.818 1 
2885.8602 
2885.8839 
2885.94 18 
2885.9802 
2886.0 147 
2886.0556 
2886.0990 
2886.1527 
2886.329 1 
2886.4 157 
2886.4562 
2836.549 1 
2886.5788 
2886.7604 
2886.8321 
2886.9 15 1 
2887.0323 
2887.0797 
2887.1035 
2887.1388 
2887.1881 
2887.2348 
2887.2902 
2887.4 1 15 
2887.4972 
2887.54 17 
2887.5822 
2887.6220 
2887 -7820 
2887.852 1 
2887.99 12 
2888.0279 
2888.0776 

3 
3 
3 

I 
I 

1.0- 2.0 I 
I 

2.5- 3.5 I 
I 
I 

3.5- 3.5 I 
I 

5.5- 4.5 I 
I 

.31 

1:03 

11205 

.97 

.30 

33946.490- 4299.659 

$0363.755- 5717.976 

4 
3 
5 
5 
3 
6 
3 
7 
3 
3 
4 
3 
3 
3 
4 
3 
3 
3 
3 
3 
5 
9 
3 
4' 
3 
3 
4 
3 
4 

1.060 

1.080 

2 34643,722 
34642 -831 

2 34642.059 
34641.554 

8709.640-43353.370 

41920.925- 7278.862 

.66 0.308 

1.120 Z Q  
34641.269 
34540.574 
34640.114 
34639 -699 
34639.2GP 

2 34638.688 
34638;043 
34635.926 
34634.867 
34634.401 

34632.931 
2 34630.752 

34629 3 9 2  
34628.896 
3'1627.490 
34626.922 
34626.637 
34626.213 
3G525.622 
35625.062 
34624.398 
34522.943 

1 34621.915 
34621.382. 
34620.897 
34520.419 
34618.501 

2 34617.661 
346 15.994 
34515.554 
34614.958 
346 14.225 
34613.502 

2 34613.036 
346 12.219 
346 10.835 
34605.461 
34607.714 

34633.287 

i 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

1.5- 0.5 I I 

1.5- 0.5 1 I 

I 

37874.470- 3235.770 

34630.775- 0.000 

-73 

1935 

1.030 

3: 140 1.198 

. .  

.37 

3 
3 
3 I 

! 
-9*l 4.0-  4 . 0  4 . 0 -  

2.5- 

i 
4 . 0  I 

I 
I 
I 
I 

3.5 I 
1 
I 
I 
I 
I 

2.5 I 
I 
I 
I 
I 

6313.866-40935.790 

13192.903-47810.555 

4 
3 

.670 

,775 

0.487 

0.372 

3 
3 
3 
6 
3 
3 
J 
3 
3 
7 
5 
3 
3 
3 

1: 15 

1 :660 38582.890- 3969.8%6 2.5- 1:110 -55 1.120 

2C88.6 198 
2888.6822 

I 



34507.055 
3c.605.22 1 

2 3C605.931 

3<,&50.';.5:5 
3:53-'.933 

2 3G~02.253 
3c601.642 
35590. 024 
34599.734 
34599.492 

2 34598.603 

3'15c5.?% 

- - .~ . -  . .- 

34538.201 
34597.843 
34597.552 
34596 .a10 
34596.492 
34595.900 
34595.027 

2 34593.563 
34593.027 

2 34592.025 
3459 1.496 
34589 3 7 0  

2 345%. 148 
34537.388 
34526.499 
345% .289 
34532.359 
34551.356 
34531.065 

2 34580.662 
2 34579.936 

34579.607 
34578.316 

2 34577.183 
34576.991 
34575.606 
34574.939 
3457 3.9 16 
34572.576 
3457 1.723 

2 34571.198 
34570.718 
34570.2B 
34569.859 
34559.455 
34569.160 

2 54562.258 
34567.713 
35567.354 

2 34566.770 
34565.914 
34555.633 

2 34565.241 

3 
4 
3 
3 
3 
3 
5 
3 
3 
3 
3 
9 
3 
3 
3 
3 
3 
3 
3 
9 
3 
7 
3 
5 
5 
4 
3 
5 
4 
4 
3 
9 
3 
4 
3 
4 
3 
3 
3 
3 
3 
3 
9 
3 
6 
3 
3 
3 
7 
5 
3 
3 
3 
4 
6 

. 3.5- 2.5 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 

, I  
I 
I 

8198.656-42792.230 4 I 2.5- 3.5 2.5- 3.5 
I 

43230.265- 8638.233 -7 I 6.5- 5.5 6.5- 5.5 
I 
I 

I 
I 
I 

38575.800- 3969.846 -23 I . - 

40104.340- 5502.060 - 2 7 ~ 1  2.5- 1.5 2.5- 1.5 

40316.585- 5717.976 -6 I 3.5- 3.5 3.5- 3.5 

43830.510- 9242.356 -6 I 3.5- 3.5 3.5- 3.5 

I 
I 
I 

I 

43823.020- 9242.356 -2 I 4.5- 3.5 4.5- 3.5 
43218.185- 8638.233 -16 I . - . 4.5- 5.5 

I 
I 

40295.200- 5717.976 -41 I 4.5- 3.5 4.5- 3.5 

I 
I 
I 

36586.i90- 2014.965 -26 I 2.5- 1.5 2.5- 1.5 

i 
45294.560-10726.322 0 I 5.5- 4.5 5.5- 4.5 

I 
I 
I 
I 

38536.615- 3969.845 1 I . - . 1.5- 2.5 

43203.480- 8638.233 -6 I 5.5- 5.5 5.5- 5.5 

1:OO 1:17 .17 

1:090 1:595 .505 

1.150 1.670 520 

1.000 1.169 169 

1.085 1.596 511 

I 
:415 :PO0 .485 I 0.414 0.900 486 

1:02 

1:17 

1:045 

.33 

.07 

I 
I 
I 
I 
I 
I 
I 
I 
I 

1:30 .13 I 1.235 1.369 134 
I 1.155 1.514 359 
I 
I 

1:595 .550 I 1.045 1.596 551 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. .44 I 1.075 1.514 439 

.345 , I  1.020 1 .369~ 349 . 

1:88 .55 I 1.330 1.881 551 

1:07 I 

1:09 1:39 .30 I I 1.090 1.391* 301 

1:120 11515 .395 I I 1.120 1.514 394 

I 
I I 1.000 1.670 670 
I 

WAVELENGTH NOTES 

2888.7372 
2888.8068 
2888.8310 
2888.90 17 
2888.9425 
2889.0730 
2889.1381 
2839.189 1 
2889.3242 
2889.3484 
2889.3686 
2889.4429 
2889.4765 
2889.5064 
2889.5307 
2889.5926 

2889.9087 
2889.9924 JQ SP 
2890.0366 
2890.1724 
2890.3163 
2890.3798 
2890.4541 
2890.6388 SI 
2890.8002 
2890.8840 
2890.9084 
2890.9420 
2891.0027 
2891.0302 
2891.1382 
289 1.2329 
289 1.2490 
2891 -3648 
289 1.4 164 
289 1.506 1 
289 1.6 181 
2891.6896 
289 1.7335 
2891.7736 
2891.8096 
2891.8455 
289 1.8793 
2891.9040 
2891.981 1 
2892.0250 
2892.0551 
2892.1039 
2892.1756 
2892.1991 
2892.2319 



c 
C tIAVEIUllDER I 12 - T I  0-C 

34563.541 3 
34562.549 5 
34552.243 3 

33559.123 3 
34553.276 7 

2 34560.248 3 38530.110- 3969.846 -16 
2 34560.036 5 34560.050- O . O C 0  -14 

34557.773 3 
34557.009 3 
34555.754 3 
34553.820 3 
34552.973 3 
34552.2rt7 3 
34551.001 3 
34550.830 3 

34559.528 3 
34549.108 3 
34548.226 3 

2 34549.916 9 44257.905- 9707.980 -9 

- - - . _ _  
34546.393 3 

2 34545.404 7 41824.260- 7278.862 6 
34544.102 3 
34543.805 3 
34543.43s 3 
34543.1<6 3 
34542.789 5 
34542.146 3 

34540.415 3 
34540.110 4 
34538.221 3 

2 34540.728 6 41819.660- 7278.862 -10 

2 34537.5.29 9 38507.290- 3969.846 -15 
34536.944 3 - - - . . . . . 
34536.609 3 

2 34535.962 4 46335.210-11799.241 -7 
2 34535.654 6 37771.420- 3235.770 4 

34535.051 3 
34!534:568 3 

2 34533.393 8 40035.490- 5502.060 -32 
34533.054 6H 
34532.611 3 
34531.603 3 

2 34530.032 7 36545.045- 2014.965 3 
2 34529.136 6 43771.490- 9242.356 2 

34528.292 5 
2 3627.328 3 11504.095-46031.465 -42 

34526.661 3 
345261155 3 
34524.518 3 
34524.226 3 

2 34523.299 6 43765.665- 9242.356 -10 
2 34522.905 9 33492.760- 3969.846 -9 

34520.450 4 
34519.726 3 
34519.390 3 

. - . 2.5- 2.5 
1.5- 0.5 1.5- 0.5 

6.5- 6.5 6.5- 6.5 

I 
I .  
I .  

i 1113 3:15 2.02 

. .49 

I .  

I .  
8 .  

I 11130 1:485 .355 
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  

I .  
I .  
I .  

I .  
I .  - . 6.5- 5.5 I . 
I .  
I .  

I .  
I .  

2.5- 1.5 
3.5- 2.5 4.5- 3.5 I . 

I .  . - . 3.5- 2.5 I . 
I .  
I .  
I .  
I .  . - . 2.5- 3.5 I . 
I .  
I .  
I .  

3.5- 4.5 3.5- 4.5 1 1.120 1:545 .325 

4.5- 4.5 4.5- 4.5 I . . .39 

3.5- 2.5 3.5- 2.5 1 1.270 1:660 .390 

1:5- 0.5 1.5- 0.5 I 1.470 :295 1175 

. - . 1.5- 1.5 I 1.175 1:175 
I .  . SHL 

2.5- 1.5 I 1.195 1:880 .685 

3.5- 2.5 3.5- 2.5 I 1.085 1:660 .575 

I 
I 
I 
I 

1.245 1.670 425 I 
1.130 3.150 2020 I 

I 

i 
1.130 1.485 355 1 

1 

i 
1.120 1.545 425 I 

I 

I 
1.150 1.545 395 I 

I 
I 
I 

1.270 1.670 400 1 
I 
I 

1.010 1.373~ 363 I 
1.470 0.299~1171 I 

I 
I 

1.180 1.169~ 11 I 
I 
I 
I 

1.330 1.881 551 I 
1.045 1.369 324 I 

I 
0.859 0 .800~ 59 I 

I 
I 
I 
I 

1.110 1 .369~ 259 I 
1.095 1.670 575 1 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 

I 
I 
I 
I 
I 

- 1 1 W l  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

74 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2892.3741 
2892.4572 
2892.4823 
2892 -6497 
2892.6675 
2892.7439 
2892.8148 
2892.8569 
2892.9209 
2893.0260 
2893.1829 
2893.2588 
2893.3196 
2893.4239 
2893.4366 
2893.5 148 
2893.5473 
2893.5825 
2893.6564 

2893.8928 
2894.0018 
2894.0267 
2894.0575 
2894.0819 
2894.11 18 
2894.1657 
2894.2795 
2894.3108 
2894.3363 
2894.4946 
2894.5610 
2894.60 17 
2894.6297 
2894.6840 
2894.7098 
2894.7603 
2894.8059 
2894.8989 
2894.9277 
2894.9649 
2895.0494 
2895.1769 
2695.2562 
2895.3270 
2895.4079 
2895.4638 
2895.5062 
2895.6435 
2895.6680 
2895.7458 
2895.7738 
2895.9848 
2896.0455 
2896.0737 

2a93.8099 

DJO 

DJ1  

2 

2JDG 

I 



C HRVElIUflaER _____-------. 
2 34518.636 

34517.118 
34516.353 
34515.981 
34515.064 
34514.163 

2 34513.457 

34512.665 
345 12.050 

2 34511.180 
345 10.724 
34510.200 
34509.751 
34505.537 
34507.879 
34507.485 
34506.906 

2 36505.747 
34505.404 
3504.638 
34_’04. 926 
34502.357 

2 34531.470 
311508.105 
34439.424 
3G437.602 
Y,GS7.322 

2 3C513.021 

I 
1.185 1.169 16 I 

I 
I 
I 
I 
I 
I i 

I 

2 3’1(8$> .826 
2 344:6.?78 
2 3G405.911 

35434.909 
361.S3.495 
34493.183 

2 34492.791 
34492.238 
3449 1.872 

2 34459.699 
34489.600 
34425.130 

2 34487.307 
3<487.039 
34485.272 
34445.978 

2 3 4 G . 2 5 3  
34453 .O% 
34430.59 1 

2 3G479.779 
344;9.263 
34478.036 
34477.775 
X476 .Eric 
34475.251 

2 34475.251 
3447 1.721 

I .-- 

8 
4 
3 
3 
3 
3 
7 
3 
3 
7 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
3 
3 
3 
3 
3 
3 
3 
3 
9 
6 
6 
3 
9 
4 
5 
3 
3 
3 
4 
4 
3 
3 
3 
3 
9 
3 
3 
8 
3 
4 
5 
3 
9 
9 
3 

40015.520- 5502.060 -3 i 2.5- 1.5 2.5- 1.5 
11504.095-46017.075 41 I . - . 3.5- 2.5 

I 
. 2.5- 1.5 

I 
I 
1 

40013.240- 5502.050 0 I . - 

. 3.5- 4.5 
I 

I 
I 
I 
I 

11504.095-46009.840 2 I . - 

8198.666-42700.125 11 I . - . 2.5- 2.5 

I 
i 
I 

40214.805- 5717.976 -3 I 4.5- 3.5 4.5- 3.5 
41775.135- 7278.862 5 I . - . 4.5- 4.5 
40213.870- 5717.976 17 I . - . 2.5- 3.5 

I 
i 2-5- 3*5 

44200.775- 9707.980 -4 I . - . 5.5- 6.5 
I 
I 
I 
I 
I 
I 
I 

1 
I 

I 
I 
I 

131S2.903-47683.770 32 1 . - . 2.5- 3.5 

14476.135-46963.@85 -43 I . - . 4.5- 4.5 

41764.120- 7278.862 5 I 5.5- 4.5 5.5- 4.5 

36494.740- 2014.956 5 I 1.5- 1.5 1.5- 1.5 

1 
I 0.5- 0.5 

I 
43113.500- 5638.233 -16 I 6.5- 5.5 6.5- 5.5 

OES OBS OBS I TERM TERM TERM I OBS TERM I 
62 G I  DC I 62 61 OG I IS IS I WAVELENGTH NOTES 

1.16 1.51 .35 

1:070 1:170 .10 

. .42 

I 
1.160 1.514* 354 I 

I 
I 
I 
I 
I 

1.070 1.169* 99.1 
0.859 O.OOO* 0 I 

I 

I I 
I 0.414 0.815 401 I 
1 I 

I I 
276 I 

I 1.070 1.545 475 I 
I 1.280 1.596* 316 I 
I I 
I I 
I 1.100 1.485 385 I 
I I 
I I 
I 0.372 1.090* 718 I 

1:320 1:595 .275 I 1.320 1.596 

1:295 1:595 .300 1 I 

i 
I 

i 
1 
I 1.060 1.055 5 I 
I I 
I I 

1:080 1:545 .465 

11470 1:sSO .41 

11130 1:513 .383 

I 
1.080 1.545 465 I 

I 
I 

1.470 1.881 411 I 
I 
I 
I 
I 
I 

1.130 1.514 384 I 
I 

-7* 

------------------- 
2896.1370 
2896.2643 
2896.3288 
2896.3598 
2896.4357 
2896.5 123 
2896.57 16 
2896.6 082 
2896.638 1 
2896.6838 2896.7627 SI 

2896.8010 
2896.8450 
2896.8827 
2896.9846 
2897.0398 
2897.0729 
2897.1215 
2897.2188 
2397.2476 
2897.3077 
2897.3633 
2892.5035 
2897.5780 

I 2897.6926 
2897.7498 
2897.9029 
2897.9264 
2897.9681 
2898 .D 14 1 
2898.0450 
2898.1291 
2898.2480 
2898.2742 
2898.307 1 
2898.3536 
2898.3843 
2898.4661 
2898.5753 
2898.6988 
2898 .?680 
2898.7931 
2898 .e550 
2898.8797 
2898.9398 
2899.1261 
2899.3326 
2899.4009 
2899.4443 
2899.5475 
2899.5695 
2899.6478 
2899.7818 JQ 2LNS 
2899.7818 SO 2LNS 
2900.0787 

wl 
0 



c 
I OBS 08s TERM TERH I OBS 09s OBS 

C WAVENUMBER I T2 - T I  0-C I JZ - J1 J2 - J1 1 G2 G 1  DG 
TERM TERM TERM 1 OBS TERM I 

I 

62 G I  DG I IS IS I HAVELENGTH NOTES 
------------------+----------+-------------------- 

34471.343 3 
34470.152 3 
3+467.1$2 3 
34C65.863 5 
3G466.33J 5 

I I 
I I .  i 2900.1105 

1 2900.2107 I 
I 
I 6.5- 6.5 
I 2.5- 3.5 
I 
I 

! -  I 2900.4640 
I 2900.4875 
I 2900.5323 
I 2900.5796 
I 2900.8155 
I 2900.8392 
I 2900.8352 
I 2900.9647 
I 2901.1640 
I 2901.2729 
I 2901.3957 
I 2901.7035 
I 2901.7491 
I 2901.8065 
I 2901.8494 
I 2901.9225 
I 2901.9687 
I 2901.9879 
I 2902.4663 
I 2902.5912 
I 2902.6320 
I 2902.6540 
I 2902.6910 
I 2902.7725 
I 2902.7968 
I 2903.0174 
I 2903.0431 
I 2903.0725 
I 2903.2000 
I 2903.2617 
I 2903.2987 
I 2903.3534 
I 2903.4448 
I 2903.4734 
I 2903.5463 
I 2903.6283 
I 2903.8397 
I 2903.9129 
I 2903.9630 
I 2903.9974 
I 2904.0185 
I 2904.0919 

1 1114 1153 .39 
I 1.28 1.59 .31 

34465.768 
34462. $66 
34462.684 

2 34C62.133 
3446 1. '193 
34458.826 

2 34457.533 
34456.075 
34452.420 
3445 1.878 
34451.197 

2 34450.688 
34449 .a20 
34449.271 
34'149.044 
3'1443.366 

2 34441.884 
34441.399 
36441.138 

2 34440.699 
34437.732 

3 
3 
3 
7H 130 3.685-47475.820 
3 
3 
5 41955.897- 7498.364 
3 
3 
3 
3 
4 41949.045- 7458.364 
4 
4 
3 
4 
7 36456.850- 2014.966 
3 
3 
5 41939.060- 7498.354 
3 

I .  
I .  

I I . . .  

I I .  
I I .  

I 1 .  

3 I 5.5- 6.5 5.5- 6.5 I .97 1.08 .ll 

0 I 2.5- 2.5 2.5- 2.5 I 1.090 1:315 .225 
I 

1.090 1.321 231 I 
I 
I 
I 
1 

1.050 1.321 271 I 
I 
I 
I 
I 

1.325 1.881 556 I 
I 
I 

1.030 1.321+ 291 I 
I 

-0.054 1.000*1054 I 
1.080 1.514 434 I 

I 
I 

0.487 1.020 533 I 
I 
I 
I 
I 
I 

1.060 1.596 536 1 
I 

I .  
1 .  

.880 .555 

.32 .29 

I i .  
I I .  

I I .  
-8 I . - . 1.5- 2.5 I . 

0 I . - . 4.5- 5.5 I . 
I I .  

3 1 2.5- 2.5 2.5- 2.5 I 1.03 

2 34439.444 3 12048.548-46488.000 
2 34436.827 5 43075.060- 8638.233 

34436.523 3 

1 34434.662 3 6313.866-40748.540 -12*l . - . 4.0- 3.0 I . 
34433.930 4 I I .  

34436.174 5 I i .  

34433.491 5 i i 

.060 .595 .535 
34423;%3 3 i i 
34427.076 3 i i i 

I 
I 
I 
I 
I 

1.085 1.545 460 I 
I 

1.060 1.169* 109 I 
I 
I 

i :  
I .  
I .  
I .  
I .  

4.5 I 1.080 
I .  

1.5 I . 
I .  
I .  
I .  
I .  
I .  

34426.203 
34425.6 15 
34425.207 
34424.956 
34424.026 

2 34422.197 
34421.722 

2 34420.884 
34420. 082 
34(118.15+ 
34417.501 
344 16.857 
34415.337 

41701.060- 7278.862 

39922.940- 5502.060 

9 4.5 5.5- 

1.5- 

1.545 I ,465 i 2904.2513 
I 2904.2914 
I 2904.3621 
I 2904.4298 
I 2904.5925 
i 2904.6476 
I 2904.6994 
I 2904.8302 
I 2904.9012 
I 2904.9388 
I 2904.9989 

3 
34414.436 4 i I .  . i 

I 
1.150 1.514 364 I 2 34414.057 9 43052.285- 8538.233 -1 i 5.5- 5.5 5.5- 5.5 i 1.150 1.520 .370 

34413.339 4 I I .  



2 34412.894 
2 34412.4C8 

34411.653 
34409.042 
34404.81 1 
34402.614 
34 4G 0.742 

2 34399.890 
34394.981 
34373.199 

2 34392.183 
34390.333 
34x9.779 

2 34589.149 
343E-8 -563 
.34387.453 
3GS7 -021 

2 34366.332 
2 34532.964 

34332.659 
34382.063 
3430.893 

2 34330.195 
34379.637 
34379.118 
34378.117 
34376.809 
34376.523 
34375.453 

2 34371.602 
2 34319.116 

34368.626 
36367.950 

2 34367.604 
34364.629 

2 34364.059 
2 34353.842 

3436 1.635 
5436 1.417 

2 3’t35J.404 
34360.0;5 
34359.657 - ~~ 

54359.355 
34359.09 1 

34355.1 :8 
3’<355.425 

3435i.209 
34351.920 
34550.923 

2 34359.443 
34348.577 

2 34347.759 
34346.870 
34346 -284 

2 34345.582 

6 
4 
3 
3 
3 
3 
4 
6 
3 
3 
7 
3 
4 
5 
6 
3 
8 
5 
6 
3 
3 
3 
7 
3 
3 
4 
4 
3 
3 
6 
5 
4 
3 
7 
3 
4 
6 
3 
3 
6 
4 
3 

3 
4 
3 
3 
3 
3 
9 
3 
6 
3 
8 
9 

7 “ 

8709.640-43122.525 9 
16499.C40-50912.1!5 13 

10435.770-44336.670 -10 

43030.420- E538.233 -4 

38359.000- 3969.846 -5 

40104.340- 5717.976 -32* 
8193.666-42581.655 -25 

41659.050- 7278.862 7 

44079.570- 9707.980 12 
3709.640-43078.770 -14 

58337.450- 3969.846 0 

39866.140- 5503.050 -21 
8709.640-43@73.510 -28 

45086.735-10726.322 -9 

41628.325- 7278.852 -15 

35317.610- 3969.846 -5 

39847.645- 5502.060 -3 

- . 3.3- 2.5 
- . 3.5- 3.5 

4.5- 4.5 4.5- 4.5 

6.5- 5.5 6.5- 5.5 

- . 1.5- 2.5 

6.5- 5.5 . - . 2.5- 3.5 
2.5- 1.5 2.5- 1.5 

4.5- 4.5 4.5- 4.5 

5.5- 6.5 5.5- 6.5 . - . 3.5- 2.5 

1.5- 2.5 1.5- 2.5 

. - . 2.5- 1.5 
3.5- 4.5 3.5- 4.5 

5.5- 4.5 5.5- 4.5 

4.5- 4.5 4.5- 4.5 

- . 2.5- 2.5 

0.5- 0.5 
1.5- 1.5 1.5- 1.5 

06s ODs CBS 
62 G1 OG 

:725 1:085 .360 

1:105 1:515 .410 

1:090 1:515 .42 

:419 :79 .37 

1:120 1:545 .425 

1 085 .485 ,400 

1I160 1:660 .500 

.31 .95 .64 

. .26 

1:155 1:545 .390 

. 1.49 
.940 1.170 .230 

TERM TERM TERM 1 09s TERM 
62 G 1  DG I IS IS 

-----------------+---------. 

I 
0.308 0.000* 0 I 
0.773 0.950* 177 I 

I 
I 
I 
I 
I 

0.724 1.085 361 I 
I 
1 

1.110 1.514 404 I 
I 
I 

0.995 1.670 675 I 
I 

1.000 1.596 596 I 
I 

0.414 0.790* 376 I 

I 
I 

1.085 1.485 400 I 
0.308 0.840* 532 I 

I 
I 

1.160 1.670 510 I 
I 

1.095 1.169 74 I 
0.308 0.950* 642 I -177, 

I 
I 

1.120 1.391* 271 I 
I 
I 

1.155 

1.170 

0.940 

i 
I 
I 

.545 390 I 
I 

.670 500 I 
I 
I 

.169 229 I 

WAVELENGTH NOTES 
----e-------------- 

2905.0365 
2905.0707 
2905.1412 
2905.36 17 
2905.7 190 
2905.9046 
2906.0627 
2906.1347 
2906.5495 
2906.7001 
29 06.786 0 
2906.9423 
2906.9892 
2907.0424 
2907.0920 
2907.1861 

2907.7405 
2907.7996 
2907.8425 
2907.8907 
2907.9754 
2908.0860 
2908.1102 
2908.2007 
2908.5266 
2908.7370 
2908.7784 
29 08.8357 
2908.8649 
2909.1168 
2909.1650 
2909.1834 
2909.3659 
2909.3887 
2909.4745 
2909.5007 
2909.5378 2909.5633 

2909.5857 
2909.81 15 
2909.9222 
2909.9992 
2910.1931 
29 10.2776 
29 10.4025 
29 10 A763 
29 10.5457 
2910.6210 
2910.6707 ZQJQ2JDG 
29 10.7302 



c 
2 34339.021 6 33308.875- 3969.846 -8 
2 3.5336.114 7 40054.100- 5717.976 -10 

34335.460 5 
34334.593 3 
34332.396 5 

2 34331.647 7 3636.625- 2014.966 -12 
34330.995 
34330.5 13 

2 34329.809 
34329.469 
34328.605 
34327.832 
34327.473 
34326.362 

2 34325.692 
34325.52 1 
34324.835 3 
34324.373 5 
34321.545 4 
34320.852 3 
34320.608 3 
34320.325 3 
34320.140 3 
34319.516 3 
34319.067 5 
34318.571 3 
34317.600 3 
34316.176 3 
34314.431 3 

3 
3 
6 40047.795- 5717.976 -10 
3 
3 
3 
3 
5 
4 41824.260- 7495.364 -4 
3 

2 34311.430 8 36326.420- 2014.966 -24 
34310.623 4 - .__ 
34310.189 5 
j4s(i9:68i 3 
34309.095 3 
34305.971 3 
34305.256 
34303.737 
34302.872 . 

34300.168 3 
34299.908 3 
34233.162 3 
34298.603 
34298.176 
34297.946 

2 34297.537 
34297.1C6 
34296.416 

2 34295.255 
34294.676 

2 34294.037 
34293.559 
3429 1.048 
34290.237 
34289.6 13 

4 
7 
4 

3 
3 

3 
3 
3 
4 40015.520- 5717.975 -7 
3 
3 
8 40013.240- 5717.976 -9 
3 
9 36309.025- 2014.966 -22 
3 
3 

3.5- 2.5 
4.5-  3.5 

0.5- 1.5 

3.5- 3.5 

. .  

2.5- 1.5 

7.5- 6.5 

- . .  

2.5- 3.5 

2.5- 1.5 

3.5- 2.5 
4.5- 3.5 

0.5- 1.5 

3.5- 3.5 

3.5- 2.5 

2.5- 1.5 

2.5- 3.5 

2.5- 3.5 

2.5- 1.5 

OBS OBS OBS I TERfl TERfl TERfl I OBS TERfl 
62 61 OG I G2 G1 06 I IS IS 

1.00 . .66 . .41 

2125 1;88 .37 

1.10 . .495 

1:10 1:88 .78 

1i098 1;485 .387 

1 185 

1: 095 

.595 .410 

.880 .785 

I 
I 

1.010 1.670* 660 I 
1.160 1.596 436 I 

I 
i 
I 

2.240 1.881* 359 I 
1 
I 

1.100 1.596+ 496 1 
I 
I 
I 
I 
I 

1.120 1.321 201 I 

i 
1.099 1.881 782 I 

I 
I 
I 
I 
I 
I 

1.185 

1.095 

i 

I 
1.070 1.5961 526 I 

I 
I 

.596 411 I 
I 

.881 786 I 
I 
I 
I 

I 

I 

37* 

-6r 

29 10.8848 
29 11.2863 SO0 
29 11.5328 
2911.5883 
29 11.6279 
2911.8481 
29 1 1.9 1 17 
2911.9670 
2912.0078 
2912.0676 
2912.0964 
2912.1697 
29 12.2353 
29 12.2652 
29 12.3600 
2912.3993 
29 12.4314 
29 12.4896 
2912.5288 
29 12.7688 
29 12.8276 
29 12.8483 
2912.8723 
2912.8880 
29 12.94 10 
29 12.9791 
2913.0212 
2913.1036 
29 13.2245 
2913.3727 
29 13.6275 
2913.6960 
29 13.7329 
29 13.7758 
29 13.8258 
2914.0911 
2914.1519 
2914.2758 JQ sbo 
29 14.3544 
29 14 3 4 2  
29 14.6063 
29 14.6697 
29 14.7 172 
29 14.7535 
29 14.7730 
29 14.8078 
2914.8444 
29 14.9031 
29 15.0017 
2915.0510 
2915.1053 
2915.1459 
2915.3594 
2915.4253 
2915.4814 

29 13.7758 
29 13.8258 
2914.0911 - - . . - - - . . 
2914.1519 
2914.2758 JQ sbo 
29 14.3544 
29 14 3 4 2  
29 14.6063 
29 14 -6697 
29 14.7 i 7 2  
29 14.7535 
29 14.7730 
29 14.8078 
2914.8444 
29 14.9031 
29 15.0017 
2915.0510 
2915; io53 
2915.1459 
2915.3594 
2915.4253 
2915.4814 

cn 
w 



2 34283.557 
34287.937 
34287.031 

2 34285.823 
2 34i85.405 
34255.037 

34233.452 
36280.855 
34179.156 

34277 .F99 
34276.647 
34276.122 
34274.265 
34272.775 
34272.5 19 
34272.262 
3427 1.689 
34270.385 

2 34270.067 
34269.641 

2 34269.125 
34267.721 
3rr267.608 
34267 .a5 
34266.922 
34264.832 

2 34264.458 
34253.839 

2 34263.153 
34262.m 

2 34261.210 
34260.099 

34284.148 

34278.919 

13192,903-47451.485 - 25 I 
2.5- 3.5 I 

I 
I 

1.5- 2.5 I 
4.5- 4.5 I 

I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 

5.5- 5.5 I 
I 

4.5- 3.5 I 
I 
I 
I 
I 
I 

3.5- 2.5 I 
I 

3.5- 3.5 I 
I 

3.5- 2.5 I 
I 

6.5- 5.5 I 
3.5- 3.5 I 

I 
4.5- 4.5 1 

I 
I 

1.5- 2.5 I 
I 
I 

4.5- 4.5 I 

I 
I 
I 
I 
I 

.335 I 
1.11 1 

I 
I 
I 

.45 I 
I 
I 
I 
I 
I 

0.372 

1.079 
1.055 

1 .OD0 

.930* 

.391 

I 
628 I 

I 
I 

149 I 
336 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

29 15.57 12 
2915.6239 
2915.7010 
2915.8037 15093.815-49334.725 

45011.730-10726.322 
-87 0 0 

1 1.055 
1.10 

1i390 DJO JQ 
DJlSI2JD 

2915.8390 
2915.8705 
29 15.9461 
29 16.0053 
2916.2235 
2916.3708 
29 16.39 10 
2916.4593 
29 16.5343 

SO JQ 
3 

2916.6290 
29 16.7870 
29 16.9 138 
2916.9356 
2916.9575 
29 17.0062 
29 17.1 I72 
2917.1443 
29 17.1806 

i 
I 
I 
I 

i 
I 

.415 I 1.105 1.514 409 I 
I I 
I 0.724 0.950~ 226 I 
I I 
I I 
I I 

4 
3 
7 1: 105 1 :520 42908.300- 8638.233 

10436.770-44705.905 

0 

-10 
3 
3 
3 
4 

29 17.2245 
2917.3440 
29 17.3537 
2917.3641 3 

3 1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

0.859 0.755 104 I 
I 

1.040 0.000* 0 I 
I 

1.130 1.670* 540 I 
I 

1.095 1.514 419 I 
1.170 1.596 426 I 

I 
1.155 1.545 390 I 

I 
I 

-0.054 0.980*1034 I 
I 
I 

0.724 O.OOO+ 0 I 
I 
I 
I 
I 

1.165 1.545 380 I 
I 
I 
I 

1.000 0.000* 0 I 

2917.41 16 
2917.5900 
2917.6219 
29 17.6746 
2917.7330 
29 17.781 1 
29 17 -8985 
2917.9931 
29 18.0041 
29 18.0942 
29 18.1 181 

2918.2394 
29 18.2742 
29 18.3396 
2918.3970 
2918.4486 
2918.5140 
29 18.5542 
29 18.5795 
29 18.5368 
2918.7072 
29 18.7966 
29 18.8241 
29 18.9275 
2918.9350 
2919.0579 
2919.3607 
29 19.408 1 

2918.1690 

11504.095-45768.610 

15641.100-49904.305 

38231.070- 3969.846 

-57 

-52 

- 14 5 
9 
6 
9 
3 
9 
0 
9 
6 
3 
3 
5 
3 
4 
4 
9R 3 

3 
4 

2 3'1259.970 
2 34258.912 
34253.631 

2 34255.034 
34257.207 
34256.799 

2 35256.032 

42398.175- 8632.233 
39976.890- 5717.976 

28 
-2 1 : 180 1:595 .415 

41536.885- 7278.862 11 
ZR Q 

12048.5%-45304.585 -5 
34255.358 
34254 -752 

2 34253.985 
34253.513 
34253.216 
34253.130 
34251.7 17 

34250.345 
34249.132 
34249.044 

2 34247.133 
34244.050 
3'1243.494 

2 3 ~ m . 0 6 8  

10436.770-44595.770 - 15 
i .  
I .  
I .  
I .  

I .  
I .  
I .  . 2.5- 3.5 I . I 

-16 I . - 
I I .  
I I .  

4.5- 4.5 I 1.165 41529.5'tO- 7278.862 1I545 .BO 

5 
3 
4 
3 

15657.156-49904.335 



34242.305 
3424 1.433 

2 34240.716 
34239.116 
34238.887 
34238.423 
34237.418 
34237.122 
34255.666 
34236.294 

2 34235.545 
2 34234.41.7 

34231.1E7 
34230.366 

2 34229.512 
34229.120 
34227.665 

2 34215.100 
34203.199 
34207.669 
34207.058' 
34205.863 
34205 -307 

2 34204.358 
2 34203.907 

34203.457 
2 34203.040 
2 34202.264 
2 34201.718 

34203.495 
34193 -952 

2 34i99i333 
2 34199.061 

34 198.242 
34196.895 
34195.495 

2 34394.810 
34194.590 

2 34193i639. 
2 34193.477 

34192.055 
34191.756 
34191.373 

2 34191.068 
34 189.944 
54189.629 
34189.331 
34 183.569 
34186.498 
36185.911 
34185.540 
34185.352 
34184.490 
34 182.447 
34 182.064 

4 
3 
2 
4 
4 
4 
3 
6 
4 
4 
7 
6 
4 
3'  
7 
6 
4 
7 
3 
5 
3 
3 
4 
3 
5 
3 
8 
8 
3 
3 
3 
9 
3 
3 
3 
3 
3 
5 
8 
6 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
5 
4 
3 
4 
3 

I 
I 
I 
I 
I 

11504.095-45744.825 -14 I . - 

42873.785- 8633.233 -7 
i30i3.685-4724a.i55 -3 

35199.355- 3969.846 3 

44941.447-10726.322 -25 

44392.825-10188.463 -4 
37439.680- 3235.770 -3 

439 11.020- 9707.980 0 
39704.305- 5502.050 19 
17242.750-51444.460 8 

5.5- 5.5 - . .  
2.5- 2.5 
4.5- 3.5 

- . .  
I 

I 
I 

, 

I . -  . 
I . -  . 
I 

I 5.5- 5.5 
1.5- 1.5 

1 
I . -  . 
i 

42837.570- 8638.233 -4 I 5.5- 5.5 
41697.420- 7493.364 5 I . - . 

I 
I 
I 
I 

I 
I 
I 

1 
I 
1 
I 

39696.89C- 5502.060 -20 I . - . 
34193.540- 0.000 -1 I 1.5- 0.5 
38163.310- 3969.846 13 I 1.5- 2.5 

35206.050- 2014.966 -16 I . - . 

I 
I 

I 
I 
I 

I 7.5- 6.5 

3.5- 3.5 

5.5- 5.5 
5.5- 5.5 

2.5- 2.5 

3.5- 4.5 

1.5- 0.5 
0.5- 0.5 

6.5- 6.5 
1.5- 1.5 
2.5- 2.5 

5.5- 5.5 
3.5- 2.5 

0.5- 1.5 

7.5- 0.5 
1.5- 2.5 

1.5- 1.5 

OBS OBS OBS I TERM TERM TERM I OBS TERM I 
62 6 1  DG I 62 6 1  DG I IS IS I HAVELEh%TH NOTES 

1:215 1:520 .305 . .079 

1:045 1:670 .625 . .21 

1:22 1:17 .05 

1:220 1:520 .300 

:97 3115 218 
1.220 1.670 .450 

1:090 1:485 .395 

I 
I 
I 

0.859 0 . 0 0 0 ~  0 I 
I 
I 
I 
I 
I 

1.215 
0.950 

1.045 

1.230 

i 
.514 299 I 
.030 80 1 

I 
I 

.670 625 I 
I 
I 

.391* 161 I 
1 
i 
I 

0.950 2.402~1452 I 
1.110 0 .299~ 811 I 

I 
1.130 1.485 355 I 
1.220 1 .169~ 51 I 
1.200 0.910~ 290 I 

1 
I 

1.220 1.514 294 1 
1.130 1.321* 191 I 

I 
I 
I 

0.900 1.169 269 I 
I 

0.970 3.150~2180 I 
1.220 1.670 450 I 

I 
I 
I 

0.870 1.881~1011 I 
1 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 

2919.5092 
2919.5796 
29 19.6450 
29 19.78 14 
29 19.80 10 
2919.8405 
2919.9262 
2919.9515 
2919.9904 
2920.0221 
2920.0860 
2920.1780 
2920.4578 
2920.5278 
2920.6007 
2920.634 1 
2920.7583 
2921.8310 
2922.4204 
2922.4657 
2922.5179 
2922.6200 
2922.6675 
2922.7486 
2922.7872 
2922.8256 
2922.8612 
2922.9276 
2922.9742 
2923.0788 
2923.1252 
2923,1781 
2923.20 13 
2923.2713 
2923.3865 
2923.5062 
2923.5647 
2923.5336 
2923.6649 
2923.6787 
2923.8003 
2923.8259 
2923.8586 
2923.8847 
2923.9809 
2924.0078 
2924.0333 
2924.0985 
2924.2756 
2924.3258 
2924.3576 
2924.3736 
2924.4474 
2924.6222 
2924.6550 

DJO 

DJO JQ 



I 

C HAVEl:UIiBER I ----__-----__-_ 
34181.578 4 
34180.081 3 

2 34179.341 5 
34179.123 3 
34177.509 4 

2 34173.531 5 
34173.036 3 

2 34172.586 9 

34170.341 3 
34168.524 3 
34167.985 3 
34167.661 3 
34166.144 3 

2 34165.849 4 
2 34165.412 9 
34164.282 3 
34164.114 3 
34163.898 5 
34159.417 3 

2 34153.990 9 
34157.938 3 

2 34155.615 4 
34148.469 4 
34145.505 3 
34143.467 3 

34172.oa9 3 

I OCS 03s TERli TERtl 
T2 - T 1  0-C I J2 - J1 J2 - J1 .............................................. 

I 
I 
I 
1 
I 

I 

1 
1 
I 
I 
I 
I 

I 

41458.205- 7278.862 -2 I 4.5- 4.5 4.5- 4.5 

39391.565- 5717.976 -8 I . - . 4.5- 3.5 

41451.460- 7278.862 -12 I 5.5- 4.5 5.5- 4.5 

43408.215- 9242.356 -10 1 . - . 3.5- 3.5 
41444.280- 7278.862 -6 I 5.5- 4.5 5.5- 4.5 

i 
I 
I 
I 

I 

39876.970- 5717.976 -4 I 4.5- 3.5 4.5- 3.5 

39873.620- 5717.976 -29 I . - . 3.5- 3.5 

i 
2 34141.914 3 14476.135-6861E.B50 -1 I - - . 4.5- 3.5 . . - - - - - 
2 34140.155 9 38109.9~0- 3969.846 i i  i 315- 2.5 3.5- 2.5 
2 34139.363 6 13013.685-47153.090 -42 I . - . 5.5- 5.5 
2 34139.055 7 43847.065- 9707.980 0 I 5.5- 6.5 5.5- 6.5 
34138.846 4 I 
34133.754 3 1 

2 34128.330 6 43370.680- 9242.356 6 i 2.5- 3.5 2.5- 3.5 
2 34126.490 7 37362.265- 3235.770 -5 I 1.5- 0.5 1.5- 0.5 
34125.995 3 I 

2 34123.073 
34 122.809 
34122.336 
34115.916 
341 13.424 
341 12.925 

2 34112.023 
341 10.343 

41621.445- 7498.364 

15641.100-49753.063 

-8 i 
I 
I 
I 
I 
I 

60 I 

2.5- 2.5 2.5- 2.5 

- - . 3.5- 3.5 

2 34133.362 9 41387.240- 7278.862 -16 i 5.5- 4.5 5.5- 4.5 
34107.816 3 I 
34107.595 3 i 
34105.739 3 I 

34104.337 3 1 
2 34104.736 6 44831.060-10726.322 -2 I 4.5- 4.5 4.5- 4.5 

2 34102.973 5 41381.835- 7278.862 0 I 4.5- 4.5 4.5- 4.5 
34102.464 3 I 

2 3 ~ 5 . 8 6 2  o 1565:.156-~53.063 -55 i . - . 2.5- 3.5 
2 3’t095.712 5 42733.945- 8638.233 0 I . - . 4.5- 5.5 
2 34094.678 3 $1593.040- 7498.354 2 I . - . 1.5- 2.5 
34094.206 4 I 

1:130 1:545 .415 

1 : 065 

1:180 1:545 .365 

.545 -480 

11115 11595 .480 

1:105 1:670 .565 

11125 11485 .360 

1i265 1:370 .lo5 
1.205 .300 .905 

1:065 1:315 .250 

1:lU 1:545 .420 

. .305 

1:145 11545 .400 

I 
I 
I 

1.130 1.545 415 I 
I 
1 

1.090 1.596 506 I 
I 

1.280 1.545 265 I 
I 
1 
I 
I 
I 
I 

1.080 1.369 289 I 
1.065 1.545 480 1 

I 
I 
I 
I 

1.115 1.596 481 I 
I 

1.160 1.596* 436 I 
I 
I 
I 

1.060 0.920~ 140 I 
1.105 1.670 565 I 
0.950 1.040* 90 I 
1.120 1.485 365 I 

I I 
I 

1.265 1.369 104 I 
I 1.215 0.299 916 I 
I I 
‘1.065 1.321 256 I 

I 
I 
I 

1 1.040 1.000~ 40 I 
I 

1.125 1.545 420 I 
I I 

I 
I 

1.085 1.391 306 I 
I 

1.145 1.545 400 I 
I 

1.000 1.000* 0 i 
I 1.090 1.514 424 I 

I 

I 

1 1.150 1.321~ 171 I 

I 
I 2924.6965 
I 2924.8246 
1 2924.8880 
I 2924.9066 
I 2925.0448 
I 2925.3810 
I 2925.4276 

-250* I 2925.4662 
I 2925.5087 
I 2925.6584 
I 2925.8140 
I 2925.8601 
I 2925.81179 
I 2926.0178 
I 2926.0430 
I 2926.0805 
I 2926.1773 
I 2926.1917 
I 2926.2102 
I 2926.5940 
I 2926.6306 
I 2926.7208 
I 2926.9198 
I 2927.5323 
I 2927.7007 
I 2927.9612 
1 2928.0944 

454 2928.2453 
I 2928.3132 
I 2928.3371 
I 2928.3576 
I 2928.7944 
I 2929.2599 
I 2929.4179 
I 2929.4604 
I 2929.7112 
i Z929.iii9 
I 2929.7745 
I 2930.0632 
I 2930.5400 
I 2930.5828 
i 2930.6603 
I 2930.8047 
I 2930.9749 
I 2931.0218 
I 2931.0578 
I 2931.2003 
I 2931.2865 
I 2931.3208 
I 2931.4381 
I 2931.4870 
I 2932.0495 i 2932X24 
I 2932.1513 
I 2932.1919 



c 
C WAVCtlUMDER I T2 - T I  0-C 

34093.590 3 
34093.i91 3 

2 3<092.766 9 33062.615- 3969.846 -3 
2 3'1091.704 8 45Z93.950-11799.2.il -5 

34090.862 3 
34C90.067 3 
343e9.504 3 
34639.260 3 
3;037.6@4 3 
YC17.237 3 _ _  

2 3' ,Y .SbO 3 12992.644-47079.610 -6 
3(tC25.E231 3 
3't[lC5.121 3 

2 3C053.658 9 39801.675- 5717.976 -11 
2 34082.575 4 8709.640-42792.230 -15 

34082.421 
34081.847 

2 36081.354 
34080.903 
34020.367 
34079.972 
34079.204 
34078.6 17 
34078.225 

2 34077.824 
34077.356 
34077.025 
34076.65 1 
34076.262 
34076.043 

34075.485 
34075.105 

2 34073.346 
34072.913 
34072.503 

2 34072.014 
34071.529 
34971 -579 

35075.829 

34070i359 
34069.118 

2 34063.854 
34058.484 
34068.077 
34067.563 
34067.253 
34056.370 
34055.917 

2 34064.921 
34063.085 
34062.523 
34062.204 
3406 1.734 

2 34061.002 
34059.990 

3 
4 
9 42719.590- 1638.233 
4 

3 
7 34077.830- 0.000 
3 
4 
3 
3 
3 
3 

3 
7 41352.185- 7278.862 
3 
4 
3 39574.070- 5502.060 
3 
3 
3 
.3 
5 44257.315- 10 188.463 
3 
3 
6 
3 
4 
3 
6 39566.980- 5502.060 
3 
3 
3 
3 
8 42699.235- 8638.233 
3 

-3 

-6 

23 

4 

2 

1 

0 

2.5- 2.5 2.5- 2.5 
5.5- 5.5 5.5- 5.5 

. - . 2.5- 2.5 

4.5- 3.5 4.5- 3.5 . - . 3.5- 3.5 

5.5- 5.5 5.5- 5.5 

1.5- 0.5 1.5- 0.5 

4.5- 4.5 4.5- 4.5 

. - . 2.5- 1.5 

1.5- 0.5 1.5- 0.5 

. - . 1.5- 1.5 

4.5- 5.5 4.5- 5.5 

1 : 065 

1 : 185 

1:11 1:670 .56 
1.07 1.37 .30 

.595 .530 

.520 .337 

11640 3:140 1.50 

1:225 .545 .320 

: l85 21401 1216 

.468 . .60 

1:15 1:15 

1;195 11520 .325 

I 
1.110 1.670 560 1 
1.070 1.373* 303 I 

I 
I 
I 
I 
I 
I 

0.643 0.960*.317 1 
I 
I 

1.065 1.596 531 I 
0.308 0.900 592 I 

I 
I 

1.185 1.514 329 I 

I 

I 
1.225 1.545 320 I 

I 
I 

0.990 1.169* 179 I 
I 
I 
I 
I 

1.185 2.402 1217 I 
I 

I 
I 
I 

1.180 1.169* 11 I 
I 
I 
I 
I 

1.195 1.514 319 I 
I 

I 

2932.2449 
2932.2792 
2932.3 157 
2932.4071 
2932.4795 
2932.5479 
2932.5964 
2932.6225 
2932.7598 
2932.7871 
2932.8152 
2932.8478 
2932.W74 
2933.0968 
2933.1926 
2933.2058 
2933.2552 
2933 2977 
2933.3365 
2933.3826 
2933.4 166 
2933.4827 
2933.5333 

RQ 

2933 -6999 
2933.7360 
2933.7549 
2933.7733 
2933.8028 
2933 A356 
2933,987 1 
2934.0175 
2934.0592 
2934.1018 
2934.1177 
2934.1393 
2934.2443 
2934 -3512 
2934.3740 
2934.4058 
2934.4409 
2934.4852 
2934.5 1 19 
2934.5879 
2934.6270 
2934.7 128 
2934.8709 
2934.9 194 
2934.9469 
2934.9874 ~ . 

2935.0504 
2935.1376 

f SIZJDG 



I GBS 02s TERH TERil I OBS 03s OB'S I TERM TERM TERM I 08s TERM I 
C HAVEl4UFlCER I T2 - T1 0-C I J2 - J1 J2 - J1 . I 62 61 DG I G2 61 DG I IS IS I WAVELENGTH NOTES 

34059 -282 
34557.5 19 
34057.271 
34056.269 
34055.245 
31053.716 
34053.096 
34651.338 
34050.961 
3" 050.334 
34050.018 
340G9.465 

2 34048.718 
34047.444 

2 34047.005 
34046.417 
34046.020 

2 34045.521 
2 34045.521 
2 34045.126 

34044.793 
3G043.770 
34043.135 
34042.566 

2 34C42.219 
2 34039.890 

34039.369 
34038.493 
3403.171 
34037.652 

1 34037.331 
34036.416 

34032.525 
2 3G030.857 

34030.491 
34029.912 

2 34025.222 
34027.694 
34026.073 
34025.436 

34024.022 
34023.295 
34022.683 
34022.359 
3G022.041 
34021.528 
34020.933 

2 34020.560 
34020.089 

2 34019.739 
3i013.003 
34 J 17.337 
340 16.672 

34034.786 

34324.373 

3 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
9 
8 
3 
7 
3 
3 
9 
9 
3 
4 
4 
3 
8 
7 
6 
3 
3 
3 
3 
3 
5 
3 
3 
8 
4 
4 
7 
3 
3 
4 
3 
6 
3 
4 
3 
3 
3 
3 
9 

5 
3 
3 
4 

a 

I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 3.5- 3.5 

I 

I 
I 

34048.7CO- 0.000 18 I 0.5- 0.5 0.5- 0.5 

12992.644-47039.640 9 I . - . 2.5- 1.5 

37231.410- 3235.770-119 I 0.5- 0.5 0.5- 0.5 
36063.445- 2014.966 42 I 1.5- 1.5 1.5- 1.5 
14295.565-48340.695 -4 I . - . 3.5- 4.5 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 

I 
I 

I 

38012.065- 3969.846 0 I 2.5- 2.5 2.5- 2.5 
44766.125-10726.322 -3 I 4.5- 4.5 4.5- 4.5 

6313.866-40351.235 -35 I . - . 4.0- 5.0 

42669.090- 8638.233 0 I 6.5- 5.5 6.5- 5.5 

41308.120- 7278.862 -36 I 5.5- 4.5 5.5- 4.5 

I 
i 
I 3.5- 4.5 
I 
I 
I 
I 
i 
I 
1 

42638.795- 863.233 -2 I 6.5- 5.5 6.5- 5.5 

. 2.5- 2.5 41518.100- 7't93.36+ 3 I . - 

.35 
:39 3:15 2.76 

. .36* 

.72 .30 .42 
1.52 1.88 .36 

. .18 
.99 1.67 .68 

1.09 1.39 .30 

i:oa i:o8 

1.110 1;520 .410 

11040 1:545 .505 

1i035 1I390 .355 

1.185 1i520 .335 

i 
I 
I 

0.400 3.150*2750 I 
I 

0.643 1.02096 377 I 
I 
I 

0.730 0.299* 431 I 
1.520 1.881* 361 I 
0.790 1.260* 470 I 

1 
I 

1.090 

0.487 

i 
0.990 1.670* 680 I 

.391* 301 I 
I 

I 
.070 583 I 

I 
i 

1.110 1.514 404 I 
I 
I 

1.040 1.545 505 I 
I 

i 
1.180 1.514 334 I 

I 
1.160 1.321 161 I 

1 
I 
I 

4 

2935.1987 
2935.3506 
2935.3720 
2935.4584 
2935.5466 
2935.6784 
2935.7319 

2935.9160 
2935.9700 
2935.9973 
2936.0450 
2936.1094 
2936.2193 
2936.257 1 
2936.3078 
2936.3421 
2936 3 5 1  
2936.3851 
2936.4 192 
2936.4479 
2936.536 1 
2936.5866 
2936.6398 
2936.6699 
2936.8786 
2936.9158 
2936.9910 
2937.0 192 
2937.0640 
2937.0914 
2937.1706 
2937.3113 
2937.5065 
2937.6505 
2937.6821 
2937.7320 
2937.7916 
2937.9235 
2938.0635 
2938.1185 
29S.2099 
2938.2406 
2938.3034 
2938.3563 
2938.3842 
2938.41 17 
2938.4560 
2935.5074 
2 9 s  .5396 
2938.5303 
2938.6 106 
2938.7601 
2938.8 189 
2938 -8755 

2935.8783 

21n5 
21n5 

2j0g 

DJO 
DJO 



c 
I 

34015.330 3 1 
3G015.041 4 I 
3GC14.346 3 1 
34013.6<5 3 1 

2 34015.865 9 37985.715- 396'3.846 -4 I 3.5- 2.5 

2 34015.-%7 9 39732.360- 5717.375 3 1 3.5- 3.5 

340'13.340 3 i 
2 24012.553 4 43254.910- 9242.356 

3+012..156 5 

34003.945 6 i 
2 34003;2d3 4 39510.275- 5502.060 68 1 . - . 

34007.705 4 I 
34007.345 3 
34006.847 5 
34006I599 I i 
34005.875 3 I 
34005.532 3 I 
34004.787 3 .  ' I  

2 34004.273 
34003.457 
34003.153 
34002.856 
34C02.564 
34002.110 
34001.750 
340G0.952 3 
340C0.618 3 
34000.210 3 
33999.638 3 

33998.402 5 
33997.769 3 
33997.311 3 

33G96.039 3 

33998.839 3 

33996.859 3 

3399S.jib 3 
33994.924 3 
33194.672 3 
33994.348 3 
33993.973 4 
33993.515 3 

23 i 

I 
I 

I 
I 

' i  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

33992.914 3 i 
2 33992.147 5 14561.607-48553.715 39 i . - . 

33991.647 3 I 
33991.343 3 I 
33983.635 3 I 

2 33990.456 6 8709.640-42700.125 -29 I 3.5- 2.5 

33569.214 3 i 
33988.820 3 
33988.641 3 

3.5- 2.5 

3.5- 3.5 

3.5- 3.5 

2.5- 1.5 

1.5- 2.5 

0.5- 1.5 

1.5- 2.5 

1.5- 2.5 

3.5- 2.5 

09s 06s OBS I TERH TERH TERH 
G? G 1  DG I 62 G l  DG 

I 
1.175 1.670 .495 I 1.180 1.670* 490 

1 :285 

1 :340 

.595 .s i0 i 1.275 
I 
I 

I 1-355 
.880 .54 I 1.344 

I 

1.090 11660 .570' 

.305 

1.100 

0.290 

.596 321 

.369 14 

.a1 537 

.670* 570 

. i69* a79 

1.079 0.955 124 

I 
I 
I 
I 
1 
I 
I 1.149 0.640* 509 
I 
I 
I 
I 
I 

.a i5  . Y O  I 0.308 0.815 507 

I 

WAVELENGTH NOTES 

2938.9452 
2938.9872 
2939.0164 
2939.0333 
2939.0730 
2939. I371 
2939.1634 
2939.2309 
2939.2657 
2939.3275 069 
2939.3645 
2939.4020 
2939.4546 
2939.4805 
2939.5433 
2939.6005 
2939.6505 
2939.68 16 
2939.7246 
2939.7461 

2939 .a353 
2939.9027 WLP 
2939.9472 
2940.0177 
2940.0440 
2940.0697 
2940.0949 
2940.1342 
2940.1653 
2940 -2343 
2940.2632 

2940.3480 
2940.4171 
2940.4549 
2940.5096 
2940 -5492 
2940.5583 
2940.6593 
2940.6869 
2940.7557 
2940.7775 
2940.8056 
2940.8380 

2940.9296 
2940.9960 
2941.0392 
2941.0651 
2941.1423 
2941.2133 

2939 .a087 

2940.2985 

2940.8776 

294 I. 2498 
2941 2787 
2941.2994 



C HAVEtPfiSER I 

339pR.174 3 
2 33987.599 9 - -~ 

33937:222 6 
339.26.821 3 

2 33386.382 3 
2 33336.W2 3 

33935.972 5 
33955.4@0 3 
33584.920 3 
33954.552 3 

2 33934.066 8 
33733.549 3 

2 33982.855 4 
33982.427 3 
33982.051 3 
33981.789 3 
33980.636 4 
33980.341 3 
33979.738 3 
33779.493 3 
33979.041 3 

2 33578.572 3 
33977.990 3 
33977.745 4 
33377.587 3 
33977.050 3 
33976.333 3 
33976.0C3 3 

2 33975.478 5 
33975.190 6 
33974.775 3 
33774.391 5 
33973.895 3 
33973.462 3 
33972.890 3 
33972.051 3 
33971.675 3 
33971.367 3 
33971.C42 3 

I 03s OBS TERM TEKH I OBS 09s OBS 
T2 - T 1  0-C I JZ - J1 JZ - J1 I 62 61 DG 

.------------------------+--------------------+-----------------. 

I I 
I I .  
I I .  

I .  . 3.5- 4.5 I . I 
43694.395- 9707.960 -33 I . - . 5.5- 6.5 I . 

I I .  
I I .  
I I .  
I I .  
I I .  
I I .  

37757.445- 3969.846 0 I 2.5- 2.5 2.5- 2.5 I 1.255 1:660 .405 

11504.095-65490.434 43 I . - 

12048.543-46032.640 -26 I . - . 1.5- 1.5 I .O . O  .O 

12048.543-46031.465 -32 I 1.5- 2.5 1.5- 2.5 1-0.05 .80 .85 

i .  
I .  
I .  
I .  
I .  
I .  

11504.095-45479.584 -11 

I TERM TERM TERH 
I 62 G1 DG 

-+------------------ 
I 
I 
I 1.260 1.670* 410 

I 0.859 1.065 206 
I 1.130 1.485 355 

I 
I 
I 
I 
I 
1-0.054 O.OOO* 0 
I 
1-0.054 0.800* 854 

I .  
I .  
I .  . - . 3.5- 2.5 I . 
I .  
I .  
I .  

I .  I 
I .  
I .  

0.5- 0.5 I 1.635 :300 1335 

I .  i 

I 

i 
I 0.859 0.895 36 
I 
I 
I 

i .  i 
I .  I 

i 
I 

33970.631 3 i i -  i - - . . . . - - . 
2 33970.198 6 3 9 6 ~ 1 7 5 -  5717.976 -1 i 4.5- 3.5 4.5- 3.5 i i : i40  11595 .455 i 1.140 1.596 456 
2 33958.865 5 42bC7.125- 8535.233 -27 I . - . 4.5- 5.5 I . I 1.130 1.514 384 
2 33968.572 5 12048.548-46017.075 45 I . - . 1.5- 2.5 I . 1-0.054 O.OOO* 0 

33958.251 8 
33967.803 3 

i 3.5- 4.5 
I 

i 1 . ~ 5 0  1.390 .340 i 
I .  I 

I OBS TERM I 
I IS IS I WAVELENGTH NOTES 

I 1 
.+----------+-------------------- 

2941.3398 
2941.3895 
294 1.4222 
2941.4569 
2941.4949 
2941.4949 
2941.5304 
2941.5799 
2941.6214 
2941.6550 
2941.6953 
2941.7401 
2941.7976 
2941.8372 
2941.8698 
2941.8925 
2941.9923 
2942.0 178 
2942.0700 
2942.0913 
2942.1304 
2942.1693 

2942.3935 
2942.4390 
2942.4639 
2942.4998 
2942.5331 
2942.576 1 
2942.6 136 
2942.6631 
2942.7358 
2942.7684 - - . - . . . - . i 2942.7950 

I 2942.8232 
I 2942.8545 
I 2942.8963 
i 2943.0118 
I 2943.0372 
I 2943.0641 
I 2943.1038 

33367.309 3 i . I .  ~ i i i 2943.1466 
i 294S.isi.i 
I 2943.2452 
I 2943.2734 

33966.172 3 1 
33365.633 4 I I .  I I I 2943.2919 

i 
I 

2 33965.866 8 41464.210- 7<>38.364 0 I 1.5- 2.5 1.5- 2.5 1 1.065 11315 .250 I 1.065 1.321 256 I 
i :  i 
I .  I 

33966.847 5 i 

33363.345 3 
3396G.912 3 
33964.639 3 

I 2943.3168 
I 2943.3543 I I I 2943.3780 

I i .  i 
I .  
I .  - 

2 33964.227 4 41243.030- 7278.862 9 i . - . 3.5- 4.5 i 1 
33963.929 3 I I .  

i 1.145 1.545 400 i 
I I 

i 2943.4137 
I 2943.4395 

C2 
c2  

m 
0 



c 

, 

I ODs 06s TERY TERM I 08s 08s OBS I TERM TERM TERM I OBS TERM I 
C HAVEIWMSER I 72 - T 1  0-C I J2 - J1 J2 - J1  I G2 GI DG I 62 Gl DG I IS IS I WAVELENGTH NOTES 

33963.537 3 

33962.462 3 
2 33963.122 7 39465.195- 5502.060 -13 

33962.150 3 
33961.680 3 
33961.251 4 
33960.580 3 
33960.090 3 

33959.400 4 
33958.793 3 
33958.276 3 
33957.e83 3 

33959.783 3 

33957.447 3 

33955.964 4 
33955.459 3 
33955.133 3 
33954.SOO 3 

2 33355.772 8 42595.005- 8638.233 

33954.340 4 
33953.537 6 
33953.134 3 
3Fi2 .S94 ' 4 
33322.520 4 
3;752.053 3 
35'351.617 3 
33951.281 3 
33950.968 3 
33950.633 3 
33949.919 3 
33949.512 3 
33949.197 3 
33948.708 3 
33943.366 3 
33947.993 3 
33947.621 3 
33947.276 3 
33947.045 3 
33946.690 3 
33946.297 5 
33945.603 4 
33945.031 3 
33944.397 3 

33943.664 3 
2 33942.958 9 

33942.253 3 
33941.952 3 
33941.436 3 

33944.085 3 

41221.810- 7273.852 

2 33940.971 3 11504.095-45M5.065 
33940.516 3 
33940.343 3 
33940.106 3 
33939.797 3 
33939.452 3 

2.5- 1.5 2.5- 1.5 

4.5- 5.5 4.5- 5.5 

3.5- 3.5 

4.5- 4.5 4.5- 4.5 

. - . 3.5- 4.5 

1:080 11175 .095 

1:120 1:520 .400 

1:175 1:545 .370 

1.070 1.169 99 

1.115 1.514 399 

1.180 1.545 365 

0.859 1.000* 141 

'2943.4735 
2943.5095 
2943.5667 
2943.5937 
2943.6345 
2943.6717 
2943.7298 
2943.7723 
2943.7985 
2943.8321 
2943.8847 
2943.9296 
2943.9636 
2944.0014 
2944.0599 
2944.1300 
2944.1738 
2944.2021 
2944.2309 
2944.2708 
2944.336 1 
2944.3754 
2944.3962 
2944.4287 
2944.4683 
2944.5070 
2944.536 1 
2944.5633 
2944.5923 
2944.6534 
2944.6896 
2944.7169 
2944.7515 
2944.7890 
2944.82 13 
2944.8536 
2944 .8835 
2944.9036 
2944.9344 
2944.9685 
2945.0287 
2945.0783 
2945.1333 
2945.1604 
2945.1969 
2945.2582 
2945.3167 
2945.3455 
2945.3902 
2945.4306 
2945.470 1 
2945.4851 
2945.5057 
2945.5325 
2945.5624 

Q 



C b!:AVEE:UIlBER I T2 - T I  0-C 

33333.245 
33:x. 300 

33936.345 
33935.89 1 
33935.549 3 

2 33935.139 4 
2 33934.321 9 

33933.523 3 
33933.261 3 
33933.035 3 
33932.478 3 
33332.072 3 
33931.783 3 
33931.392 3 
33530.932 3 
33930.486 3 
33930.200 3 
33929.552 3 
339213.975 6 
33928.624 5 
33928.089 3 
33927.432 4 
33927.171 3 
33926.923 3 
33916.347 3 
33925.950 4 
33924.966 3 
33924.699 3 
33925.399 3 
33924.067 5 

2 33923.636 3 
33923.404 3 
33923.085 3 
33922.493 3 
33922.227 3 
33321.731 4 
33921.207 3 
33920.872 3 
33920.411 5 
33919.646 3 
33919.370 3 

2 33918.365 7 
33917.835 3 
33917.490 3 
33917.161 3 
33916.151 3 
33915.443 3 
33914.934 3 
33314.636 3 

2 33914.295 5 
33913.558 3 

42575.325- 8638.233 -11 

10436.770-44371.925 -16 
37904.140- 3959.846 27 

9 

14476.135-48399.780 -9 

8198.666-42117.035 -4 

44102.745-101Ri.463 13 

5.5- 5.5 

- . .  
3.5- 2.5 

- . .  

5.5- 5:5 

4.5- 3.5 
3.5- 2.5 

4.5- 3.5 

2.5- 2.5 2.5- 2.5 

1.5- 0.5 1.5- 0.5 

09s 08s OBS I TERM TERM TERM 
62 61 DG I 62 61 DG -----------------*------------------. 

I 
I 
I 
I 
I 

11095 1:520 .425 I 1.090 1.514 424 

1 :27 

.412 

i 0.724 0.970+ 246 
1:66 .39 I 1.275 1.670 395 

.835 -423 

10 

0.414 0.835 421 

i 
1:09 2140 1.31 I 1.160 2.402*1242 

I 

-41, 

-4213 

2945.5804 
2945.6624 
2945.6908 
2945.72 14 
2945.7682 
2345.8066 
2945.8321 
2945.8715 
2945.9012 
2945.9368 
2946.0078 
2946.0771 
2946.0999 
2946.1195 
2946.1678 
2946.2031 
2946.2282 
2946.2621 
2946.3021 
2946.3408 
2946.3657 
2946.4219 
2946.4720 
2946.5025 
2946.5490 
2946.6060 
2946.6287 
2946.6503 
2945.7003 
2946.7348 
2946.8202 
2946.8434 
2946.8695 
2946.8983 
2946.9358 
2946.9559 
2946.9836 
2947.0351 
2947.0532 
2947.1013 
2947.1468 
2947.1759 
2947.2 160 
2947.2824 
2947 3 0 6 4  
2947.3938 
2947.4398 
2947.4698 
2947.4984 
2947.5862 
2947.6477 
2947.69 19 
2947.7179 
2947.7475 
2947.8116 



c 

~ i 
' 0.643 0.930 287 I 
I I 
1 1.190 1.596* 406 I 
I I 
I 1.100 1.169 69 I 
I 1.220 3.150 1930 I 
I I 

OBS OBS TERM TERY 
J2 - J1 J2 - J1 -------------------- 

OBS OBS OBS I TERH TERH TERM I OBS TERH 
62 G1 DG I G2 61 DG I IS IS 

------------------+------------------+---------- 

I 
I 

1:125 11595 .470 I 1.125 1.596 471 

316 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 

I 

33913.417 3 

33911.910 3 
33911.453 3 

2 33912.723 9 39630.685- 5717.975 14 
2947 .a238 
2947.8841 
2947.9548 
2947.9941 
2948.0182 
2948.0927 
2948.1332 
2948.1674 
2948.1959 
2948.2551 TI Q 
2948.2999 
2948.3267 
2948.3472 
2948.3946 
2948.4355 
2948.4878 
2948.5299 
2948.5873 
2948.6365 
2948.7041 
2948.7350 
2948.7764 
2948.8233 
2948.8469 
2948.8932 
2948.9300 
2949.0 132 
2949.0525 
2949.1237 
2949.1813 
2949.2362 
2949.2672 
2949.3076 
2949.3610 
2949 A320 
2949.4621 
2949.5426 
2949.5836 
2949.6301 
2949.6587 
2949.6841 
2949.7098 
2949 -7362 
2949.7600 
2949.7866 
2949 A025 
2949.8306 
2949 . a 3 3  
2949.9253 
2949.9623 
2950.0551 
2950.0985 
2950.1489 
2950.1903 
2950.2906 

4.5- 3.5 4.5- 3.5 

1:075 11390 .315 
33911.181 3 

2 33910.324 7 44636.635-10726.322 11 
33909.8% 3 

4.5- 4.5 4.5- 4.5 1.075 1.39 

33909.465 3 - -. . . . . - 
33909.137 3 
33903.456 5 
33907.941 4 
33907.633 3 
33907.397 3 
33906.852 
33906.382 
33905.780 
33905.296 

2 33904.636 
33904.070 

2 33903.293 
33902.938 
33902.462 
33701.923 
33901 A 5 1  

2 33901.119 
33900.696 
35899.740 
33899.288 
33898.470 
3 x 9 7  .e07 
33897.177 

T J 
3 
5 
3 
8 37874.470- 3969.846 
5 
7 43145.645- 9242.356 
3 
3 
3 
3 
3 12992.644-46893.745 
4 
3 
4 

i 
1:015 1:660 -645 I 1.030 1.670 640 

. .170 I 1.195 1.369 174 
I 
I 
I 

12 

4 

18 

-25 

12 

6 39394.720- 5502.060 -10 
9 33892.325- '0.000 -4 

-9 

-1 

1.5- 2.5 1.5- 2.5 

3.5- 3.5 3.5- 3.5 

1:195 11595 .400 

1:21 3114 1.93 

i 
- . 2.5- 1.5 

T 

33596 ;GO 
3SS96.355, 
3335.742 

2 3MTft.925 
3 
3 12992.644-46887.595 
3 
9 39611.620- 5717.976 
3 

. - . 2.5- 3.5 

3.5- 3.5 3.5- 3.5 
33S74.531 

2 33293.556 
33393.134 

379 

23 

- . - - . - . 
2 33392.650 
2 33352.321 

33892.030 
33891.734 

. - . 2.5- 1.5 
0.5- 0.5 0.5- 0.5 

4 
3 
3 

i 
I 
I 
I 

33891.431 
33891.158 
33590.852 
3390.669 
3X90.347 

2 33889.741 
33.539.258 
33388.833 

2 35447.763 

3 
3 
3 
6 10435.770-44326.520 
3 
3 
9 35902.735- 2014.966 

i i . .24 I 0.724 0.960* 236 I 
I I 
I I 

276 I 

I I 
I I 

1:605 1:880 .275 I 1.605 1.881 
I I 0.372 0.960* 588 I I 

4.5- 4.5 4.5- 4.5 

1.5- 1.5 1.5- 1.5 

- . 2.5- 2.5 
33'237.269 4 

2 3386.690 3 13192.903-47079.610 -17 
3 m 6 . 2 1 5  3 
32485.063 3 

I 



! 

1 33884.571 
3-53-34.171 
3-3.808 
3m3.307  
33e83.072 

2 33t82.711 
3 a 2 . 0 6 0  

2 3381.772 
3530.719 
3X80.402 
3 S O .  052 
33879.451 
33878.995 
3378.403 
33877.739 
33877.120 
33c76.377 
33876.000 

2 33875.353 
33874.90 1 
33874.533 
33~374.342 
33874.04 1 

2 33373.353 
3387 2.97 1 
33372.522 
3387 1.899' 
3 z 7  1.454 
33370.964 
33870.428 

2 33869.976 
33559.245 
33368.174 
33e67.952 

2 33867.503 
33866.971 
33S66.711 
33866.537 
3S66.112 
33S65.769 
33265.424 

2 3X64.912 
33563.811 
33853.262 
33862.618 
33361.993 
33861.692 
33251.425 
3386 1.239 
3X360.833 
33850.374 
33359.928 
33859.57 1 
35859.188 

2 -33551i.245 

3 
3 
3 
4 
4 
9 
4 
9 
3 
3 
3 
4 
3 
3 

3 
9 
4 
3 
3 
3 
3 
4 

3 
3 
7 
4 

I cas 

I 
1 
I 
I 
I 

I 
I 
I 
I 
I 

T2 - T1 0-C I J2 - 
.------------------------~-----, 

33884.565- .O.OOO 6 I . - 

35997.685- 2014.956 -8 I 0.5- 

10436.770-44318.570 -28 I 4.5- 

i 
I 
I 

42513.590- 8638.233 -4 I 5.5- 

i 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
1 
I 

35888.345- 2014.966 -26 I 2.5- 

37839.835- 3969.845 -13 I 3.5- 

33867.535- 0.000 -26 I 1.5- 

42503.155- 8635.233 -10 I 6.5- 

I 

43566.215- 9707.930 

i 
1 
I 
I 
I 
I 
I 
I 
I 
1 

10 I 

2.195 1.880 .315 

I715 1;025 .310 

. .402 

:950 1:880 .930 

1:220 11660 .440 

1:680 3:140 1.46 

1:090 1:520 .430 

I 

I 
I 
I 

I 1-040 

I 2-170 

I 0.724 
I 
I 
I 
I 
I 
I 
1 

I 1.115 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 1.670 
I 
I 
I 
I 
I 
I 
I 1.090 

I 

I 0.965 

I 1.220 

I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 1.120 

I 
0.000* 0 I 

I 
I 
I 
I 

1.881* 289 I 
I 

1.035 311 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1.514 399 I 
I 
I 

1.881 916 I 
I 

I 
I 
I 

1.670 450 I 
I 
I 
1 

3.150*1480 I 
I 
I 
I 
I 
I 
I 

1.514 424 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1.485* 365 I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

-336* I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

92+ I 
I 
I 
I 

I 

I 
I 

27 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

2950.3334 

2950.4954 
2950.5521 
2950.577 1 
2950.6689 
2950.6965 
2950.7269 
2950.7793 
2950.8190 
2950.8701 
2950.9284 
2950.9823 
2951.0471 
2951.0799 
2951.1363 
2951.1757 
2951.2073 
295 1.2244 
2951.2506 
2951.3105 
2951.3438 
2951.3829 
2951.4372 
2951.4760 
2951.5187 
2951.5654 
2951.6048 
2951.6685 
2951.7619 
2951.7812 
2951 4198 
2951.8667 
2951.8894 
2951.9045 
2951.9416 
2951.9715 
2952.0016 
2952.0462 
2952.1422 
2952.1900 
2952.2462 
2952.3007 
2952.3269 
2952.3502 
2952.3690 
2952.3970 
2952.44 18 
2952.4807 
2952.5119 
2952,5453 
2952.6275 



c 
I OBS OES TERM TERM 

C XAVENUHDER I 12 - TI 0-C  I J2 - J1 32 - J1 

33856.831 3 
33856.349 3 

3355.543 3 
2 33355.743 3 14295.565-48151.405 -97 

33855.i95 

33353 -848 

2 33354.709 
2 33854.481 

2 33853.105 
33852.723 
33852.37 6 
3X52.054 

41133.595- 7278.852 
44580.780-10720.322 

37088.890- 3235.770 

-24 
23 

- 15 

13192.903-47039.640 -10 

42482.960- 8638.233 7 

33851.505 3 
3B51.291 3 
33850.055 3 
33C49.719 3 
33349.047 3 
35548.587 3 
33848.129 5 
33847.324 3 

2 33846.727 4 
33846.191 4 
33845.730 3 

2 33844.734 3 
35444.195 3 
33843.244 3 
33842.799 4 
33342.412 3 
33841.940 3 
33841.638 3 
33841.147 4 
33840.634 .3 
33540.201 3 
33339.571 3 
33338.752 3 
33835.336 3 
33835.157 4 
33837.747 4 

33836.763 3 
33836.505 3 
33835.947 3 
33335.653 3 
33835.265 3 

2 33837.257 9 37807.135- 3969.846 -22 

2 33834.904 4 39336.975- 5502.C60 -11 
2 33834.188 7 41113.050- 7278.862 0 
33833.519 3 
33833:2% 3 

2 33332.667 5 43075.060- 9242.356 -37 
33332.254 3 
33831.695 3 

33330.807 4 
33330.267 3 
33828.828 3 

2 33331.063 7 8198.666-42029.735 -6 

. - . 3.5- 3.5 

3.5- 4.5 3.5- 4.5 . - . 4.5- 4.5 

. - . 0.5- 0.5 

. - . 2.5- 1.5 

. - . 6.5- 5.5 

3.5- 2.5 3.5- 2.5 

1.5- 1.5 1.5- 1.5 
. - . 4.5- 4.5 

. - . 4.5- 3.5 

2.5- 3.5 2.5- 3.5 

OBS OBS OBS 
G2 Gl DG 

1:195 1:545 .350 

1109 

.41 

TERH TERH TERM 
G2 61 DG 

0.790 1.010 220 

1.195 1.545 350 
1.060 1.391 331 

i 
1 0.890 0.299* 591 
I 

0.372 1.020* 648 

I 
I 1.135 1.514 379 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1:66 .57 I 1.090 1.670* 580 

I 
i .38 i 0.780 i.i69* 389 

1 1.120 1.545 425 
I 
I 
I 1.080 1.369 289 
I 
I 

.69 .28 I 0.414 0.695 281 
I 
I 
I 

DES 
IS ---- 

TERM I 
IS I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

-92* I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.-----+- 

I 

I 

I 

2952.7465 
2952.7929 
2952.8457 
2952 -8632 
2952.8935 
2952.9359 
2952.9558 
2953.01 10 
2953.0758 
2953.1091 
2953.1394 
2953.1675 
2953.2 154 
2953.234 1 
2953.3419 
2953.37 12 
2953.4299 
2953.4700 
2953.5100 
2953.5802 
2953.6323 
2953.6791 
2953.7193 
2953.8063 
2953.8533 
2953.9363 
2953.9752 
2954.0089 
2954.050 1 
2954.0765 
2954.1194 
2954.1641 
2954.20 19 
2954.2569 
2954.3285 
2954.3648 
2956.3804 
2954.4162 
2954.4581 
2954 .SO21 
2954.5246 
2954.5734 
2954.5986 
2954.6329 
2954.6645 
2954.7270 
2954.7854 
2954 -8049 
2954.8598 
2954.8959 
2954.9447 
2954.9999 
2955 : 0223 
2955.0695 
2955.1952 

L 

I 



I OPS 03s TERM TERM I 05s OBS OBS I TERM TERM TERM 
C HAVEtlUI'IGER I T2 - 11 0-C I J2 - J1 J2 - J1 I G2 G I  DG I GP G1 DG 

1.5- 0.5 1.5- 0.5 

1.5- 0.5 1.5- 0.5 
I 

33S28.408 
35827.845 
35226.972 
35326.34 
3325.830 
35.225.517 
33825.165 
3B24 -848 

2 33824.161 
33323 A47 
33823.395 
3S323.168 

2 33822.725 
33B22.186 
33521.974 
33821.618 

2 33320.421 
3s 19.96 1 

3 
7 
3 
6 
3 
3 
3 
4 
9 39542.145- 5717.976 -8 
3 
3 
3 
6 37058.525- 3235.770 -30 
3 
3 
3 
9 33820.430- 0.000 -9 
3 

33819.752 3 
3Gi9;248 3 
33318.995 3 
33518.412 5 
33818.010 5 
33317.402 3 
33816.887 
354 16.429 
33816.154 
33816.050 
33815.935 
33815.654 

1 33815.025 
33814.798 
33314.541 
33314.206 

2 33813.726 
35313.210 
35312.89 1 
3381 1.930 
3381 1.762 

2 33810.858 
3 3  10.510 
33809.956 
33809.529 
33609.366 
33809.149 
33308.712 
33308.298 

4.5- 5.5 

5.0- 5.0 

3.5- 3.5 

6 
4 
6 
7 
4 
3 
3 9386.801-43201.845 
3 
4 
4 
9 39531.705- 5717.976 
3 
3 
3 
3 
4 13192.903-47003.820 -59 i . - . 2.5- 3.5 
3 I 
6 
3 
3 I 
3 I 
5 
5 

I 3-5- 4 - 5  

I 
32S06.872 3 i 
35806.222 3 I 
33805.830 3 I 
33805.329 3 I 
33804.400 3 I 

I 
I 

33802.714 3 I 

33803.727 5 
33803.178 3 

. .310 

:985 1:595 .61 

. .88 

1:40 3114 1.74 

. .66 

1:070 11595 .525 

. .27 

0.985 1.596 611 

1.180 0.299 881 

1.410 3.150 1740 

0.801 1.090 289 

1.060 1.596 536 

0.372 0.935 563 

2955.2319 
2955.2810 JQ 
2955.3573 
2955.4087 
2955.457 1 
2955.4845 
2955.5152 
2955.5429 
2955.6029 
2955.6479 
2955.6699 
2955.6897 
2955.7284 
2955.7755 
2955.794 1 
2955.8252 
2955.9298 
2955.9700 
2955.9883 
2956.0323 
2956.0544 
2956.1054 
2956.1405 T I  Q 
2956.1937 
2956.2357 
2956.2788 

2956.3119 
2956.3219 
2956.3465 
2956.40 15 
2956.42 14 
2956.4438 
2956.4731 
2956.5 15 1 
2956.5602 
2956.5881 
2956.6721 
2956.6868 
2956.7659 
2956.7963 
2956.8448 JQ 
2956.8821 
2956.8964 
2956.9153 
2956.9536 
2956.9898 
2957.1145 
2957.1714 
2957.2057 
2957.2495 
2957.3308 
2957.3896 
2957.4377 
2957 -4783 

2956.3028 

I 



33802.428 
33e02.110 
33501.955 

2 33801.571 
3 3 0  1.096 
33800.747 
33800.547 
33800.009 
33798.920 
33798.539 
33797.992 
33797.665 
33797.374 
33796.982 
33796 -721 

2 33796.301 
33795.856 

2 33795.441 
33794.620 
33794.133 
33793.735 
33793.387 
33792.709 
33792.145 
33791.877 
33791.260 
33790.958 
33790.652 
33788.86 1 
33788.285 
33787.850 

2 33787.089 

33784.858 
33784.455 

33786.6 0 0 
33786 .O76 
33785.346 

33783.753 
33783.513 
33781.968 
33781.522 
33781.174 

33780.370 
33780.101 
33779.613 
33773.904 
33778.574 
33777.934 
33777.453 
33776.933 

2 33776.600 
33776.255 
33775.780 

2 33775.006 

33780.7311 

3 
3 

3 
3 
3 
4 
3 
3 
7 
3 
3 
3 
3 
4 
3 
5 
3 
3 
3 
3 
3 
3 
4 
4 
8 
3 
3 
3 
5 
3 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
5 
3 
3 
3 
3 
3 

37771.420- 3759.846 

41294.660- 7498.364 

14295.555-48091.025 

39289.160- 5502.060 

43965.Os5-lOlM.463 

42413.240- 8538.233 

2.5 1.5- 2.5 

2.5 2.5- 2.5 

. 3.5- 2.5 

1.5 2.5- 1.5 

. 0.5- 0.5 

. 4.5- 5.5 

1:52 1:67 .15 

1118 1:32 -136 

1:02 1:17 .15 

1.470 1.670* 200 

1.180 1.321 141 

0.790 1.100 310 

1.020 1.169 149 

0.770 2.402~1632 

1.055 1.514 459 

I 
I 2957.5033 
I 2957.5311 
I 2957.5447 
I 2957.5783 
I 2957.6199 
I 2957.6504 
I 2957.6679 
I 2957.7150 
I 2957.8103 
I 2957.8436 
I 2957.8915 
I 2957.9201 
I 2957.9456 
I 2957.9799 
I 2958.0027 
I 2958.0395 
I 2958.0785 
I 2958.1148 
I 2958.1866 
I 2958.2288 
I 2958.2641 
I 2958.2946 
I 2958.3539 DJO 
I I 2958.4033 2958.4268 

I 2958.4808 
I 2958.5072 
I I 2958.5340 2958.6909 

I 2958.7413 
I 2958.7794 
I 2958.8460 
I 2958.8889 
1 2958.9348 
I 2958.9987 
I 2959.0414 
1 2959.0766 
I 2959.1378 
I 2959.1592 . 
I 2959.2946 
I 2959.3337 
I 2959.3641 
I 2959.4023 
I 2959.4346 
I 2959.45C2 
I 2959.5009 
I 2959.5630 
1 2959.5919 
I 2959.6480 
I 2959.6893 
I 2959.7357 
I 2959.7649 
1 2959.7943 
I 2959.8368 
I 2959.9046 



I CDS OES TERH TERM I OBS OBS OBS I TERM TERM TERM I OBS TERM 
C WAVEi!UtlBER I T2 T I  0-C I JZ J1 J2 - J1 I 62 61 OG I G2 61 OG I I S  IS 

1 
.31 

33774.710 3 
33774.439 3 
33774.155 3 

I 1.095 2.402 1307 
I 

33773.795 3 
33773.511 3 
33773.201 3 
33772.835 3 
33772.30+ 5 
33771.459 5 
33770.462 5 
33769.970 3 
33769.615 
33768.878 
33768.560 _ . ~  

33768.143 
33767.725 
33767.235 
33766.823 

2 33765.634 
33765.154 
33764.735 
33764.250 
33763.958 

2 33763.483 
33763.253 
33762.613 

33760.612 
33759.987 
33759.582 
33759.012 
33758.443 
33757 .e44 
33757.331 

33761 .2az 

6 
3 
3 
3 
3 
3 
3 
8 37735.495- 3969.846 -15 
3 
3 
3 
3 
3 11504.095-45267.550 28 
3 
3 
3 
3 
3 
3 
4 
3 
3 
4 

33755.956 3 
33756.595 3 
33755.917 6 

33754.126 3 
2 33755.466 6 43943.935-10188.463 -6 

2 33751.253 3 41030.115- 7278.862 o 
2 33749.955 7 10+36.770-44126.735 -10 

33749.627 4 
33743.869 3 

2 33748.032 3 12992.644-46760.710 -34 
33747.747 3 

2 33745.844 i 43w.325- io im.463 -18 
33745.844 7 
33745.508 4 

2 33744.696 7 41243.080- 7498.364 -20 
2 33744.559 4 47735.510-13390.952 1 

33744.215 3 
2 33743.557, 3 15641.105-493eft.725 -68 

33743.346 3 
337 .927 6 
337g.063 4 

3.5- 2.5 3.5- 2.5 

. - . 3.5- 4.5 

1.5- 0.5 1.5- 0.5 

. - . 3.5- 4.5 
4.5- 5.5 4.5- 5.3 

. - . 2.5- 1.5 

1.5- 0.5 1.5- 0.5 

3.5- 2.5 3.5- 2.5 . - . 1.5- 1.5 

. - . 3.5- 2.5 

1 : l O  1:69 .59 

1:63 
‘ 

1.09 2:40 

1.090 1.670 580 

0.859 1.045 186 

dAVELENGTH NOTES ------------------- 
2959.9306 
2959.9543 
2959.9792 
2960.0107 
2960.0356 
2960.0628 
2960.0949 
2960.1414 
2960.2155 
2960.3029 
2960.3460 
2960.3712 
2960.4418 
2960.4696 
2960.5052 
2960.5429 
2960.5858 
2960.6219 
2960.7262 
2960.7683 
2960.8050 
2960.8476 
2960 A732 
2960.9 148 
2960.9350 
2960.9911 
296 1.1079 
2961.1666 
2961.2215 
2961.2570 
2961.3070 
296 1.3569 
2961.4095 
2961.4545 
296 1.4874 
2961.5190 
2961.5785 f SI2J06 
296 1.6 181 
2961.7357 
2961.9878 
2962.1017 SI 
2962.1305 
2962.1970 
2962.2705 
2962.2955 
2962.4626 2LNS 
2962.4626 2LNS 
2962.4921 
2962.5634 
2962.5754 
2962.6056 
2962.6634 
2962.6819 
2962.7157 DJO 
2962.7945 

m 
M 



I OBS OBS TERM TERM I OBS 06s OBS I TERM TERM TERM I OBS TERM 
C WA\IENUI:DER I T2 - T1 0-C I J2 - J1 52 - J1 I -62 61 DG I 62 GI DG I IS IS HAVELENGTH NOTES 

33741.254 
2 33739.623 
33733.200 
33735.637 
33735.177 
33734.36 1 

2 33734.330 
33733.796 
33731.553 
33730.209 
33729.767 
33727.455 
33725.685 
33724.704 
33724.122 
33722.746 
33722.460 
33722.279 
33721.676 

3 
7 
4 
3 
3 
3 
9 
3 
3 
3 
3 
3 
3 
3 
3 
4 
3 
3 
4 

I I 
I I 

296 I 
I I 
1 
I 

1:082 1:390 .308 I 1.095 1.391 
2962.8656 
2963.0088 
2963.1338 
2963.3589 
2963.3993 
2963.4183 
2963.4737 
2963.5207 
2963.7177 
2963.8358 
2963.8747 
2964.0778 
2964.2334 
2964.3196 
2964.3708 
2964.4918 
2964.5169 
2964.5328 
296%. 5558 
2964.6435 
2964.7032 
2964.7285 
2964.7648 
2964.8159 
2964.8436 
2964.8781 
2964.9252 
2965.0045 sod Q 
2965.0528 
2965.0780 
2965.11 11 
2965.1610 
2965.2664 
2965.3061 
2965.3646 
2965.41 11 
2955.4403 
2965.5048 
2965.6545 
2965.6786 
2965.7072 
2965.8434 
2965.8853 
2965.9 142 
2965.9568 
2966.0153 
2966.0722 
2966.0945 

44465.940-10726.322 

35749.300- 2014.966 

5.5- 4.5 

2.5- 1.5 

1.5- 0.5 

1.5- ‘2.5 

0.5- 0.5 

1.5- 1.5 

0.5- 1.5 
1.5- 0.5 

1.5- 2.5 
4.5- 3.5 

2.5- 1.5 

5.5- 4.5 

1:14 1:&8 .735 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

i 
I 
I 
I 

1.228 3.150 1922 I 
I 

-0.054 0.755 809 I 

I 

2 33721.020 9 33721.040- 0.000 -20 i 1.5- 0.5 
33720.341 4 I 
33719.640 3 I 
33719.053 3 I 

2 33720.053 5 12048.548-45768.610 -9 I . - . 

I 33718.744 3 
33718.352 4 

33716.915 7 

33716.079. 3 
33715.702 3 
33715.135 3 
33713.937 3 

2 33717.816 8 36953.625- 3235.770 - 
2 33716.355 3 12048.548-45764.910 

1.235 3114 1905 36 

i 
I 

i 
I 

.39 

3 

0.5- 0.5 
- 5.5- 6.5 - . .  

.92 ;32 .bo i 0.920 0.2m 621 i . .415 I I 
1-0.054 0.660* 714 I 

I 
“ I  

I 
I 
I 
I 
I 

33713.486 3 i 
33712.820 3 I 
33712.2j2 3 
33711.950 3 

1:61 1:88 .27 
1.03 .30 .73 

1 
1.550 1.881* 331 I 
1.030 0.299 731 I 

I 

- - . . . - - - - 
2 33711.2~7 i 35726.195- 2914.966 -2 i 0.5- 1.5 
2 33709.525 5 35945.320- 3235.770 -25 I 1.5- 0.5 

I 33709.251 3 
33708.926 3 
33707.378 3 
33706.902 3 
33706.5?4 3 
33706.0S9 3 
33705.425 4 
33704.778 5 

2 33704.525 5 41202.885- 7493.354 4 
2 33703.550 7 39421.670- 5717.976 -14 

I I 
I I 
I I 
I I 
I 1.070 1.321* 251 I . .50 I 1.100 1.596 496 I 
I I 
I I 
I ‘  I 
I 0.372 0.670* 298 I . .32Q I I 
I 1.065 1.391 326 I 

- . .  - . .  

- . .  
- . .  

33703.179 3 
33702.831 3 
33701.673 3 

33700.173 6 
2 33700.759 3 13192.903-46393.745 -83 

2 33598.951 3 44425.305-10726.322 -32 

2966.4259 
2966.4775 
2966 3 5 1  



33698.063 
33497.526 
33597.130 
33696.752 

2 3396.018 
33695.356 
33694.819 
33594.349 
33593.963 
3Xh93.sc4 
33691.718 

2 336; 1.239 
33690.921 
336CC. 199 
33.E9.37 
3?:33.134 

2 3t6CB.C58 
33687.509 

2 336S7.C78 
33686.618 
33616.187 

2 33635.153 
2 33684.659 

33684.038 
33633.8 10 
33683.242 
35661.934 
3363 1.534 
33681.156 
33678.E22 

2 33678.221 
33677.532 

2 33576.750 
33675.8G5 

2 33675.516 
2 33675.280 

33674.482 
33674.141 
33673.316 
33672.929 
33672.341 

33684.345 

4 
3 
5 
3 
9 
4 
5 
3 
4 
3 
3 
3 
3 
3 
5 
4 
9 
3 
6 
4 
3 
6 
4 
S 
3 
3 
3 
3 
5 
3 
3 
3 
3 
5 
3 
3 
3 
3 
4 
3 
3 
3 

i 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 

I 
1 

43403.935- 9707.980 3 I 6.5- 6.5 

8709.640-42400.935 -15 I . - . 

42326.310- 6638.233 -9 I 6.5- 5.5 

40965.950- 7278.862 -10 I . - . 
39187.220- 5592.060 -7 I . - . 
41183.055- 7498.364 -22 I . - . 

i 
42316.425- 863C.233 29 I . - . 
39394.720- 5717.976 6 I 2.5- 3.5 

I 
I 

45474.760-11799.241 -3 I . - . 
14476.135-48151.405 10 I . - . 

I 

6.5- 6.5 

3.5- 4.5 

6.5- 5.5 

3.5- 4.5 

2.5- 1.5 
3.5- 2.5 

5.5- 5.5 

2.5- 3.5 

4.5- 5.5 
4.5- 3.5 

33672.023 3 1 I 

. .353 

1:095 11513 .418 

1:17 1:17 . .20* 

1 : l O O  1:595 .495 

33665.998 5 
33665.493 3 
33665.833 3 
33564.493 3 
33662.645 4 

I 
I 
I 
I 

TERM TERM TERM I OBS TERM I 
62 61 DG I IS IS I HAVELENGTH NOTES 

-----------------+----------+-------------------- 
I 
I 
I 
I 
I 

1.130 1.485 355 I 
I 

I 
0.308 1.000* 692 I 

I 
I 

1.095 1.514 419 I 
I 

1.105 1.545 440 I 

I 
I 
I 

1.170 1.169* 1 I 
1.100 1.321 221 I 

I 
I 
I 
I 

i 
1.155 1.514 359 I 

I 
1.100 1.596 496 I 

I 
1.090 1.373 283 I 
1.060 1.010 50 I 

I 
I 
I 
I 
I 
I 

0.657 1.000 343 I 
1.350 1.670* 320 I 

i 
I 

1.200 0.950* 250 1 
I 

0.487 0.905 418 I 

I 

2966.6633 
2966.7106 
2966.7454 
2966.7787 
2966.8433 
2966.9016 FE Q 
2966.9489 
2966.9903 
2967.0243 
2967.09 11 
2967.2220 
2967.2606 
2967 2 9 2 2  
2967.3561 
2967.4 132 
2967.4496 
2967.5435 SM) 
2967 3 9 2 7  
2967.6307 
2967.6712 
2967.7090 
2967 -8903 
2967i8430 DJ1 
2967.8714 
2967.8986 
2967.9186 

2968.0840 
2968.1192 
2968.1525 
2968.3582 
2968.4112 
2968.47 19 
2968.5409 
2968.6242 
2968.6497 
2968.6705 
2968.7408 
2968.7709 
2968.8436 
2968.8777 
2968.9296 
2963.9576 
2969.0041 
2969.0351 
2969.0775 
2969.1190 
2969.1907 
2969.3487 
2969.3794 SM) 
2969.4008 
2969.4449 
2969.5035 
2969.6216 
2969.7848 

2967.9687 0 



c c 
33660.944 
33660.483 
33660.001 
33h59.037 
33558.404 
33557.359 
33655.785 

2 33655.279 
33654.328 
33653.780 
33652.21 1 
33550.904 

2 33650.339 
2 33648.993 

33646.869 
2 33644.619 
2 33644.619 
2 33644.196 

33643.607 
2 33640.395 
2 33639.620 

33638.96 1 
336 33.535 
33637 -944 
33637.374 

33647.592- 

3 
I I I 

I 
.265 I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2969.9349 
2969.9755 
2970.0 181 

i 

I 
I 
I 

! 5.5- 5.5 

i .  
I 1.105 
I .  
I .  

5 
3 
3 
3 

11370 

2970.1031 
2970.1590 
2970.2512 
2970.3901 
2970.4348 
2970.5187 
2970.5494 
2970.7056 
2970.8210 
2970.8709 
2970.9897 
297 1.1134 
2971.1773 
2971.3760 
2971.3760 
2971.4133 
297 1.4654 
2971.7491 
297 1.8 176 
297 1.87% 
2971.9134 
2971.9656 
2972.0 160 
2972.0854 
2972.1428 
2972.1771 
2972.2164 
2972.2670 
2972.3685 
2972.4049 
2972.4467 
2972.4995 
2972.5424 
2972.5638 
2972.5&14 
2972.6304 
2972.6837 
2972.728 1 
2972.7702 
2972.7946 
2972.8336 
2972.8792 
2972.9140 
2972.9569 
2972.9884 
2973.0640 
2973.1287 
2973.2391 
2973.3079 

2973.4773 
2973.5239 

2973.4189 

I .  
I .  

i 
I 
I 
I 
I 
I 
I 

.665 I 0.414 1.080 666 
I 1.170 1.369* 199 

.BO I 1.165 1.545 380 

I 

1:545 
i i .  

40934.150- 7278.862 -9 ! 5.5- 4.5 5.5- 4.5 ! 1.165 

I :  
I .  

I I .  
42891.360- 9242.356 -11 I . - . 4.5- 3.5 I . 

I I .  

8198.666-41349.030 -25 I 2.5- 2.5 2.5- 2.5 I .415 1:OSO 

3 
7 
7 
7 

I 
35659.575- 2014.966 10 I 0.5- 1.5 0.5- 1.5 
10436.770-44051.440 -51 I 4.5- 4.5 4.5- 4.5 
39352.185- 5717.976 -13 I 4.5- 3.5 4.5- 3.5 

43348.445- 9707.950 -70 I . - . 5.5- 6.5 
40918.485- 7278.862-’ -3 I 4.5- 4.5 4.5- 4.5 

I 

I 
I 
I 
I 
I 

115’34.095-45140.685 -1 I . - . 3.5- 2.5 

41133.945- 7498.364 -30 I . - . 1.5- 2.5 
42273.350- 8638.233 -11 I 6.5- 5.5 6.5- 5.5 
33634.550- 0.000 -16 I 1.5- 0.5 1.5- 0.5 

I 
I 

1.36 i 0.460 1.881*1421 
.155 I 0.724 0.875 151 
.53 I 1.075 1.596 521 

OG*BZLNS 
B 2LNS 

CQ 

1 : 075 

1:070 

1 :595 

1:545 

3 
4 
8 
3 

I 

I 
I 

I 1.115 1.485 370 
.47 I 1.075 1.545 470 

I 

I 

I 0.859 0.850 9 
I I 1.210 1.321+ 111 

.450 I 1.065 1.514 449 
1.9* I 1.230 3.150*1920 

I 
.281 I 1.213 1.485 272 

3 
3 
3 
4 
3 
4 
9 
7 
3 
3 
3 
9 
4 
3 
4 
3 
3 
7 
3 
3 
3 
3 
3 
5 
3 
3 
3 
3 
3 
3 
9 
4 

_ _ ~ _  .- 
2 33636.569 

336 35.939 
2 33635.551 
2 33635.105 
2 3363G.534 

1:515 1.065 
I .  
I .  
I .  

33633.335 
33632.973 
33632.500 

2 33531.903 
33631.4 18 
33531.175 
33630.976 
33630.422 
33629.819 
33529.317 
33628 3 4 1  
33628.564 
33628.123 
33627.608 
35627.214 
33625.729 
33626.373 

33624.795 
33623.537 
33622.759 
33621.504 

2 33620.344 
33620.317 

33625.5ia 

I I .  

I I .  
I I .  

43339.890- 9707.980 -7 I 7.5- 6.5 7.5- 6.5 I 1.213 1:494 
i 
I 
I 
I 
I 

.44* I 
I 
I 
I 

i .  
I .  
I .  
I .  
I .  
I .  
I .  

OJlSI2JO 

i .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  

i 
.44* I 

I 
I 
I 
I 

O J O  2JOG 

FE Q 

i 
I 

.74 I 1.165 1.881 716 35635.830- 2014.966 -20 i 2.5- 1.5 2.5- 1.5 i 1.14 
I 1 * .  

1.88 



336 19.9C6 
2 33519.655 
336 18.002 

2 33616.782 
2 33616.555 
33516.145 
33615.542 
33614.498 
336 13.956 
335 13.650 
336 13.148 
336 12.5 14 

2 33610.952 
356 10.128 
33509.269 
33608.295 
33605.728 

2 33606.573 
2 33506.076 
3360 1.86 1 
3350 1.065 
33600.859 

9 
9 
3 
3 
3 
3 
3 
3 
3 
4 
6 
3 
8 

I I 
I I I 0.5- 0.5 0.5- 0.5 I 
I I 
I . -  . 1.5- 0.5 I 
I . - . 5.5- 5.5 I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
1 I 
I I 
I I 
I I I 4.5- 5.5 4.5- 5.5 I 
I . - . 1.5- 2.5 I 
I I 
I I 
I I 
I I 
I . - . 1.5- 1.5 I 
I . - . 1.5- 1.5 I 
I . - . 2.5- 3.5 I 

I 2.5- 2.5 2.5- 2.5 I 

I I I 
I 

44 I 
I 
I 

12*l 
I 
I 
I 
I 
I 
I 
I 

-3* I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-29* I 
-75 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

.168*l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

2973.5603 
297 3.5825 
2973.7287 
2973.8366 
2973.8626 
2973.8929 2973.9463 

2974.0387 
2974.0840 
2974.1137 
2974.1581 
2974.2142 
2974.3524 
2974.4254 
2974.50 14 
2974.5876 
2974.7210 
2974.7400 
2974.7840 
2975.1572 
2975.2277 
2975.2459 
2975.2864 
2975.3439 
2975.3355 
2975.4620 
2975.5706 
2975.6043 
2975.6331 
2975.6844 
2975.7564 
2975.8 184 
2975.8927 
2976.0620 
2976.0968 
2976.2051 
2976.4174 
2976 A403 
2976.5878 
2976.6399 
2976.9024 
2976.9567 
2977.0610 
2977.1200 
2977.2089 
2977.2651 
2977.3257 
2977.3504 
2977.4006 ' 

2977.4261 
2977.4500 
2977 A972 
2977 3562 
2977.6360 
2977.6713 

I . 1.62 I 1.470 3.150 1680 
I I 1.090 2.402 1312 
I 1.180 1.514 334 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

33619.660- O . O C 0  

43S95.265-131E8.4C3 
42254.735- 8438.233 

-5 

-20 
-14 

DJ1 so 
I i 

1:215 11660 .445 I 1.215 1.670 455 I 
I I 
I I 

37530.805- 3969.846 -7 
5 
3 

I I 
I I 

1:085 1:370 .285 I 1.090 1.373* 283 I 
I 1.133 0.930* 203 I 
I I 

45405.840-11799.241 
15778.634-49334.725 

-26 
-15 

JQ 

DJ1 

3 

. .31 

1:080 1:545 .465 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 1.080 1.545 465 I 
I 1.149 0.920 229 I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i 

I 

I 

i 
I 
I 

0.980 1.169~ 189 I 
1.560 1.881 321 I 
0.643 1.100 457 I 

I 
I 

- I  

~~~ ~ ~ 

33500.402 
2 33599.753 
2 33599.223 
2 33538.419 
33597.193 

39101.810- 5502.060 
35614.250- 2014.956 
12992.644-46591.055 

3 
-1 
8 

i 
I 
I 
I 

5.5- 4.5 I 
1.5- 2.5 I 

I 
I 

33595.312 
33595.431 

6 
3 
3 
7 
3 
3 
3 
3 
3 
3 
3 
3 
4 
7 
3 
8 
5 
3 
5 
3 
3 
3 
4 
3 
3 
3 
3 
3 

33595.9iE 
2 33575.695 
2 33554.3?5 
33593.557 
3359 1.646 

40373.960- 7278.862 
14561.607-48156.010 

-3 
-8 

1:llO 1:550 .440 

. .340 

33591.253 
33590.031 
33557.635 
33587.376 
33535.712 
33585.124 

2 3332.163 
1 33551.550 
2 33580.374 
2 33579.708 
33578.706 

2 33578.072 
33577.339 
33577.110 
33576.544 
33576.255 
33575.987 
33575.455 
33574.789 
33573.890 
33573.49 1 

I 
I 

3.5- 4.5 I 
1.0- 1.0 I 
4.5- 4.5  I 

I 
2.5- 1.5 I 

I 

6.5- 6.5 I 

i 
1.105 1.545 440 I 
0.530 1.495* 965 I - 
1.150 1.485 335 I 
0.724 1.050* 326 I 

I 

40861.025- 7278.852 
35785.250- 2203.506 

10436.770-44016.530 

39080.135- 5502.060 

43288.355- 9707.9ao 

0 
-94 
-1 
-22 

-3 1.255 1.169 86 i 
1 I 

I 
, I  

I 
I 
I 
I 
I 



c 
I OBS OBS TERM TERM I OBS OBS OBS I TERM TERM TERM I OBS TERH I 

C HAVEEIUXEER I 72 - TI 0-C I J2 - J1 J2 - J 1  I 62 G1 OG G2 Gl DG I IS IS I WVELENGTH NOTES 

2 33571.874 9 355: 
2 33571.182 7 39289.160- 5717.975 -2 I . - . 
33570.572 6 i 

2.5- 3.5 i . 
I .  

i 1.020 1.596 576 
I 

33569.910 7 I i .  i 
2 33569.235 
33568 A39 
33568.424 

2 33557.212 
33567.0 12 
33566.707 
33565.875 

2 33565.545 

9 
3 
3 
3 
3 
4 
4 
9 37535.410- 3969.846 

42207.525- 86B .233 

8709.640-42276.885 

-7 

-3 

-19* 
2 33565.202 7 i1504.095-45069.320 -23 
33561.668 3 

6.5- 5.5 6.5- 5.5 i . i .368 i 1.140 1.514 374 
I .  I 
I .  I 
I .  I 
I .  I 
I .  I , . - . 2.5- 2.5 1 . I 1.140 1.670 530 . - . 3.5- 2.5 I . I 0.859 0.730* 129 
I .  . I 

. - . 3.5- 4.5 I . I 0.308 1.120* 812 

2 33564.1S1 
2 33563.S24 
33563.175 
33552.721 

2 33562.275 
33561.655 
33560.457 

33558.358 
33556.520 

2 33555.742 
2 33554.718 
33554.435 
33554.012 
33553.398 
33553.07 1 

2 33559.811 

2 33552.567 
2 33551.315 
33551.048 
33549.358 
33548.798 
33548.287 

2 33547.797 
33547.382 
33547.2 1 1 
35546.500 
33546.125 
33545.072 
33545.338 
33545.113 

2 33544.704 
33544.195 
33543.819 
33543.3 1 1 
33542.876 

2 33542.280 
33542.062 
33541.829 
3354 1.29 1 

2 33540.704 

9 
4 
5 
3 
9 
3 
3 
3 
3 
3 
3 
5 
3 
3 
4 
3 
3 
4 
3 
3 
3 
3 
4 
3 
5 
3 
5 
3 
4 
4 
9 
3 
4 
3 
3 
0 
3 
3 
3 
4 

35579.170- 2014.966 -23 i 2.5- 1.5 2.5- 1.5 i 
41062.170- 7498.56'1 18 I . - . 1.5- 2.5 I 

I I 
I I 

40541.155- 7278.862 -17 I 5.5- 4.5 5.5- 4.5 I 
I I 
I I 

13013.685-46573.500 -4 I . - . 5.5- 5.5 I 
I I 
I I 

13192.903-46768.670 -25 1 . - . 2.5- 3.5 1 
40833.605- 7278.852 -25 I 4.5- 4.5 4.5- 4.5 I 

I I 
I I 
I I 
I I 

11504.095-45056.650 12 I . - . 3.5- 2.5 I 
13013.685-46555.005 -5 I . - . 5.5- 4.5 I 

I 1 
1 1 
I I 
I I 

13192.903-46740.710 -10 I . - . 2.5- 1.5 I 
I I 
I I 
I I 
1 I 
I 1 
I I 
I I 

43252.700- 9707.980 -16 I 7.5- 6.5 7.5- 6.5 I 
I I 
I 1 
I I 
I I 

16362.000-49904.305 -25 I . - . 4.5- 3.5 1 
I I 
1 I 
I I 

39042.775- 5502.060 -11 I 1.5- 1.5 1.5- 1.5 I 

11205 i&o .675 i 1.190 1.881+ 691 
I 1.425 1.321 104 
I 
I 

1:105 : .440 I 1.105 1.545 440 
I 
I 
I 0.950 1.025 75 
I 
I 

I 
I 
I 

I 0.372 1.000* 628 . .46 I 1.090 i.5~* 455 

I 
I 0.859 1.030 171 
I 0.950 1.040* 90 
I 
I 
I 
I 
I 0.372 0.930* 558 
I 
I 
I 
I 

1:190 11495 .305 

i 
I 
I 
I 
I 
I 
I 
I 
I 
! 

1.190 1.485 295 

1.050 0.000* 0 

I 
1103 1117 .14 I 1.050 1.169 119 

2977.7006 
2977.8148 
2977.8762 
2977.8948 
2977.9890 
2978.0444 
2978.0867 
2978.1208 
2978.2257 
2978.2461 
2978.2732 
2978.3470, 
2978.3763 
2978.4067 
2978.454 1 
2978.4973 
2978.5290 
2978.5866 
2978.6269 
2978.6664 
2978.7215 
2978.8278 
2978.8852 
2979.0 142 
2979.1773 
2979.2464 
2979.3373 
2979.3625 
2979.4000 
2979 A546 
2979 .a36 
2979.5284 
2979.6395 
2979.6633 
2979.8134 
2979.8631 
2979.9085 
2979.9520 
2979.9889 
2980.0041 
2980.0672 
2980.1006 
2980.1408 
2980.1705 
2980.1905 
2980.2268 
2980.2720 
2980.3054 
2980.3506 
2980.3892 
2980.4422 
2980.4616 

2980.5301 
2980 .5822 

2980.4823 

P 

so 

DJD 



I 
33540.347 3 I 
33Yt0.071 3 I 
33539.760 3 I 
33533.752 3 I 
33538.144 3 I 
33537.697 3 I 
33537.319 3 I 
33536.930 3 I 
33535.816 3 I 
33535.554 3 I 
33535.240 3 
33534.971 3 

2 33539.277 6 14476.135-43015.425 -13 I 4.5- 3.5 4.5- 3.5 

I 

2 33532.C62 
2 33531.752 

33531.234 
2 33530.836 

33530.364 
33529.972 
33529.754 

2 33529.433 
33527.879 
33527.554 
33525.98 1 
33525.660 
33525.337 
33524.743 
33524.395 
33524.130 
33523.810 
33523.557 
33523.181 
33522.893 

2 33522.235 
2 33520.663 

33520. i 9 +  
33519.647 
33518.555 
33513.023 
33517.642 

3 
4 
9 
4 
3 
3 
7 
9 
3 
8 
3 
3 
3 
3 
4 
3 

42775.870- 9242.356 

39250.070- 5717.976 
41030.115- 7498.364 

35545.800- 2014.966 

14561.607-48191.025 

i 
I 

-6 I 2.5- 3.5 

I 
i 

-32 I . - . 
1 I 3.5- 2.5 

2 I 0.5- 1.5 
I 

I 
I 
I 
I 

1 5 1  . -  . 

33517.229 3 
3i516:875 3 
33516.543 3 
33516.247 3 
335:5.655 5 
335?5.160 3 

3 
3 
3 
6 43230.265- 9707.980 o 
3 15557.156-49177.890 -71 
3 
5 
3 
3 
3 

32514.617 3 
3551(r.233 3 
33513.8;O 3 

2.5- 3.5 

4.5- 3.5 
3.5- 2.5 

0.5- 1.5 

1.5- 2.5 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

6.5- 6.5 6.5- 6.5 . - . 2.5- 31.5 

I 
I 
I 
I 

1:06 1:08 .02 I 1.060 1.080r 20 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 1.155 1.596 441 

1 : l O  1132 .22 I 1.100 1.321* 221 
I 

:91 1:88 -91 I 0.961 1.881 920 
I 
I 
I 
I 1.149 1.100 49 
I 
I 
I 
I 
I 

I .  I 
1 .  I 

I 
I 
I 
I 
I 

I 11075 1:485 .410 I 1.075 1 .a5  410 
I 1.000 1.040* 40 I .  

I .  I 
I .  I 

I 
I 

1 .  I 
1 .  I 
I .  I 
I .  
I .  

1:170 1:365 .195 I 1.180 1.369 189 

I 
i .74 . .63 i 
1 -  ! 

I I .  
I .  
I *  I 

2980.6140 
2980.6385 
2980.666 1 
2980.7090 
2980.7557 
2980.8097 
2980 A495 
2980.8831 
2980.9 132 
2981.0167 
2981.0400 
2981.0679 
2981.0918 
2981.1255 
2981.1691 
298 1.22 19 
2981.2428 
2981.2631 
298 1.2855 
2981.3504 
2981.3780 
2981.4241 
2981.4594 
2981 -50 14 
2981.5363 
298 1.5557 
298 1.5842 
298 1 .7224 
2981.7513 
2981.8912 
2981.9 198 

2982.0013 
2982.0323 
2982.0559 
2982.0843 
2982.1068 
2982.1403 
2982.1659 
2982.220 0 
2982.3643 
2982.4060 
2982.4547 
2982.55 19 
2982.5992 
2982.6331 
2982.6699 
2982.7014 
2982.7305 
2982.7573 
2982.8100 
2982.8540 
2982.9023 
2982.9347 
2982.9742 

2981.9485 

f SO2JDG 



e 
33513.467 3 
33513.093 3 
33512.797 3 
33512.573 3 
33512.186 3 

1 33511.668 4 
33511.180 3 
33510.t04 3 
33510.140 3 
33509.453 4 
33508.915 3 
33503.550 3 
33508.326 3 
335P8.075 3 
33507.840 3 
33507.455 3 
33507.050 4 
33566.468 3 
33505.636 3 
35505.572 3 
33504.404 3 
33504.161 3 
33503.808 3 
35503.545 3 
33503.173 3 
33502.844 3 
33502.362 3 
33502.152 3 
33501.887 3 

2 33501.147 9 
33500.429 3 
33499.964 3 
33499.487 3 
33498.903 3 
33G98.416 4 
33497.647 3 
33496.995 4 
33496.506 3 
33496.021 3 

2 33595.543 3 
2 33495.319 5 
2 33493.492 6 

33493.025 3 
2 33491.586 8 
2 33491.065 5 

33490.429 3 
33489.925 3 
33489.647 3 

2 33457.480 6 
33386.687 4 
33484.298 3 
33483.666 3 
33<83.268 3 
33433.008 3 

4 . 0 -  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
i 
I 
1 
I 

42139.380- 8638.233 
i .  

6.5- 5.5 I 1.155 11520 , 
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  

54 1.030 

I 
I 
I 
I 
I 
I 

543 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 

364 

43203.480- 9707.980 43 i . - . 5.5- 6.5 i . I 1.120 1.485 365 
45294.560-11799.241 0 I 5.5- 5.5 5.5- 5.5 I 1.09 1:37 .28 I 1.090 1.373* 283 
43681.995-10188.463 -40 I 1.5- 0.5 1.5- 0.5 I 1.055 2.40 1345 I 1.065 2.402 1337 

1 I .  I 

I 
I 

42733.945- 9242.356 -3 I 4.5- 3.5 4.5- 3.5 I . . .28 I 1.090 1.369 279 
38993.130- 5502.060 -5 I . - . 2.5- 1.5 I . . .15 I 1.025 1.169 144 

I I .  
I .  - 

i i :  i 
I .  I 

I 
I 
I I .  
I I .  I 

I .  

42125.715- 8633.233 -2 I 5.5- 5.5 5.5- 5.5 I 1.165 1:515 .350 I 1.165 1.514 349 

I I I .  . 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 

f 
33482.515 3 i i :  i i 

-239 

2983.0047 
2983.0380 
2983.0643 
2983.0843 
2983.1187 
2983.1648 
2983.2083 
2983.2418 
2933.3009 
2983.3612 
2983.4099 
2983.4398 
2983.4624 
2983.4847 
2983.5057 
2983.5399 
2983.5760 F E  P 
2983.6278 
2983.70 19 
2983.7254 
2983.8 1 16 
2983.8333 
2983.8647 
2983 .?SI32 
2983.9213 
2983.9506 
2983.9935 
2984.0122 
2984.0358 
2984.1017 
2984.1657 
2984.207 1 
2984.2496 
2984.3017 
2984.3450 
2984.4136 
2984.47 16 

2984.5584 
2984.60 10 
2984.6210 
2984.7838 
2984.8254 
2984.9537 SOP 
2985.0001 SO 
2985.0568 
2985.10 17 
2985.1265 
2985.3197 
2985.3904 ZR 9 
2985.6034 
2935.6597 
2985.6952 
2985.7 184 
2985.7624 

,2984.5 152 



33481.650 3 
33479.793 3 

2 33%79.461 6 45278.700-11799.241 2 
2 33478.779 

33478.504 
33478.152 
33477.747 
33477.346 
35476.86 1 
33476.405 
33475.455 
33474.803 

48967.305-154G3.530 4 

2 33474.442 4 44200.775-10726.322 -11 
35473.984 3 
33472.482 3 
33470.433 3 
33470.046 3 
33'169.709 7 

2 33469.246 9 39187.220- 5717.976 2 
33468.559 3 

2 35467.655 9 4$193.995-10726.322 2 
33464.993 6 
33464.638 3 

33463.567 3 
2 33464.279 3 16593.963-50058.235 7 

33463.331 3 
33453.104 3 

1 33462.027 3 6313.866-39775.870 23  
33461.126 3 
3345'0.175 3 
33159.620 5 
33459.297 3 
33459.093 3 
33457.326 3 

33455.995 3 
33455.618 3 

33454.624 3 
33454.507 4 
3345'1.053 3 
33453.685 3 

2 33456.458 8 37426.335- 3969.846 -21 

2 33G55.110 9 43163.110- 9707.980 -20 

2 33452.797 3 40951.155- 7498.364 6 
33451.952 3 
33451.653 3 

33450.4C8 3 
33M8.917 6 
33447.341 4 

33445.547 3 
33445.338 3 

1 33450.801 3 37750.470- 4259.659 -10 

2 33445.933 7 38948.000- 5502.C60 -7 

33445.056 3 
33444.767 4 
33643.503 3 

4.5- 5.5 4.5- 5.5 . - . 3.5- 3.5 

. - . 5.5- 4.5 

2.5- 3.5 2.5- 3.5 

3.5- 4.5 3.5- 4.5 

- . 2.5- 3.5 

. - . 4 .0 -  4 .0  

5.5- 5.5 

3.5- 2.5 3.5- 2.5 

7.5- 6.5 7.5- 6.5 

. - . 2.5- 2.5 

. - . 2.0- 2.0 

2.5- 3.5 

2.5- 1.5 2.5- 1.5 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

1:090 1:373 .283 

1:17 1:59 .425 

1.19 . .20 
1.27 . .23 

. 3.03 

. .53 

1:178 1:485 .307 

I .  

1 .  . .29* 

1;09 1;17 - 0 8  

I .  
1 .  

! .  
, 

i 
I 

1.100 1.391 291 I 
I 

I 
1.215 1.391 176 I 

I 
I 

0.983 1.000+ 17 I 
I 
I 
I 

0.487 0.985 498 I 
I 
I 
I 
I 
I 
I 

1.149 1.670 521 I 
I 
I 

1.180 1.485 305 I 
I 
I 
I 
I 

1.015 1.321 306 I 
I 
I 

0.980 1.482* 502 I 
I 
I 
I 

1.090 1.169 79 I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-201 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-84* I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2985.8395 
2986.0051 
2986.0348 
2986.0956 
2986.1201 
2986.1515 
2986.1876 
2986.2234 
2986.2667 
2986.3074 
2986.3921 
2986 -4503 
2986.4825 
2986.5233 
2986.6574 
2986.8402 
2986.8748 
2986.9048 
2986.946 1 
2987.0075 
2987.0864 
2987.3262 
2987.3575 
2987 -3895 
2987 4 s i i  
2987.4697 
2987.4944 
2987.5906 
2987.67 10 
2987.7559 
2987.8055 
2987.8343 
2987.8526 
2988.0104 
2988.0870 
2988.1292 
2988.1629 
2988.2083 
2988.2517 
2988.2622 
2988.3027 
2988.3356 
2988.4149 
29E.a. 4904 
2985.5 162 
2988.5932 
2988.62 12 
2988.76 16 
2988.9024 
2989.0282 
2989.0627 
2989.0814 
2989.1066 
2989.1325 
2989.2454 

f SI2JDG 
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so 
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I 



G 
I CES OBS TER~I TERN I a w  OBS OBS I TERM TERM TERM I OBS TERM I 

C HAVENLViSER I T2 - T 1  0-C I J2 - J1 J2 - J1 I G2 G l  DG I 62 61 DG I IS IS I WAVELENGTH NOTES - - -_________ 
33442.748 
33141.640 
33440.396 
334'10.791 
33490.028 

2 33438.211 
33433.692 

2 33437.145 
33436.754 
33435.9 16 
33435.655 
33435.405 
33434.829 

2 33434.257 
33433.6% 
33433.0 16 
33432.045 
33431 .d59 

2 33431.038 
33429.584 
33428.532 
33428.117 
33427.876 

2 33127.355 
33425.318 
33424.991 
33424 2 9 0  
33423 .SO7 
33423.333 

2 33923.086 
33422.304 
33421 .E60 
33421.59 1 
33421.346 
33421.057 
33q20.875 

2 33420.423 
33419.908 
33419.629 
334 19.4'8 
33419.193 
33418.709 
33418 2 7 7  
33417.892 
33417.557 

2 33417.100 
2 33516.947 
1 33416.313 

33415.996 
33Ct 15.807 
33415.516 
33G14.535 

1 33413.281 
33412.308 
33410.623 

3 
3 
3 
3 
4 
3 
3 
7 
3 
3 
3 
4 
3 
5 
3 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
5 
7 
3 
3 
3 
3 
5 
4 
9 
3 
3 
3 
4 
3 
3 
3 
3 
8 
6 
5 
3 
3 
3 
3 
3 
3 
3 

13309.910-47248.155 -34 

40716.010- 7278.862 -3 

39152.255- 5717.976 -22 

12048.548-45479.584 2 

35663.170- 3235.770 -35 

42061.340- 8638.233 -21 

35435.415- 2014.966 -26 

35432.095- 2014.966 -29 
43124.930- 9707.930 -3 

6313.866-39733.200 -21 

35616.875- 2203.606 12 

I I 
I .  I 
I .  I 
I .  I 
1 .  I 
I .  i i 
I .  1 I 

I .  1 I 
I .  I I 
I .  I I 
I .  I I 
I .  I I 

. - . 4.5- 5.5 I . I 0.657 1.030 373 I 
3.5- 4.5 1 1.095 1:545 .450 I 1.100 1.545* 445 I 3.5- 4.5 

4.5- 3.5 4.5- 3.5 1 1.186 1:596 .410 I 1.187 1.596 409 1 
I .  I I 

4.5- 

2.5- 

5.5 

1.5 

i 
i 
I 

1.5- 2.5 I 
I 
I 
I 
I 

1.5- 0.5 I 

4.5- 

2.5- 

i 
I 

I 
I 
I 
I 
I 1.635 0.299 
I 
I 
I 

I 1-0.054 0.895 

i 
1 
I 

949 I 
I 
I 
I 
I 

1336 I 
I 
I 
I 

I .  i i 
I 

5.5 I 
I 
I 
I 
I 
I 
I 

1.5 I 
I 
I 
I 
I 
I 
I 

i . .320 I 1.175 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

:935 1:SSO .945 I 0.937 

I 

1.514 

1.881 

i 
339 I 

I 
I 
I 
I 
I 
I 

944 I 
I 
I 
I 
I 
I 

I .  i i 
1 .  I I 

1.5- 1.5 691 1 
7.5- 6.5 7.5- 6.5 I 1.105 1.485 -380 1 1.105 1.485 380 1 . - . 4 . 0 -  4 . 0  I . I 0.487 1.025 538 I 

1 .  I I 
I .  I 
I .  I 

1.5- 1.5 I 1.190 1:SSO .690 I 1.190 1.881 

I 
I .  i i 

I 1.000 1.495* 495 I 
I .  I I 
I .  I I 

. - . 1.0- 1.0 I . 

2989.3 129 
2989.4120 
2989 A695 
2989 .4879 
2989.556 1 
2989.7 185 
2989.7292 
2989.8139 
2989.8488 
2989.9238 
2989.9470 
2989.9695 
2990.0210 
2990.0721 
2990.1234 
2990.1831 
2990.2700 
2990.2839 
2990.3600 
2990.5080 

2990.8718 
2990.901 1 
2990.9638 
2991 -0070 
299 1.0445 
2991.0715 SI 
2991.1415 
2991.1813 
299 1.2053 
299 1.2273 
2991.2531 
299 1.2694 
2991.3099 
2991.3560 
2991.3810 
299 1.3945 
2991.4200 
2991.4633 
2991 -5020 - . . - . -. 
2991.5364 
2991.5664 
2991.6074 
2991.6211 
2991.6778 DJO 
299 1.7062 
299 1.7231 
2991.7492 
2991.8370 
2991.9493 
2992.0364 
2992.1873 



33410.204 3 I 

I 0.943 3.150 2207 
I 

2 33408.k54 3 8709.640-42118.305 -11 i . - . 3.5- 4.5 
33407.329 4 I - - . . . . - -. . 

2 33106.322 7 8198.666-41605.005 -17 i 2.5- 2.5 2.5- 2.5 
33405.951 3 I 

2 33405.525 9 43113.500- 9707.980 5 I 6.5- 6.5 6.5- 6.5 
33405.254 4 I 
33404.532 4 1 
33402.393 3 I 
33399.677 3 I 
33399.188 3 I 
33395.t34 4 I 
33398.527 3 I 

33397.489 3 I 
2 33395.113 3 13192.903-46591.055 -39 I . - . 2.5- 3.5 

I 33396.813 3 
33395.9M 3 

1 33395.-536 
33394.8% 
33394.497 
33393.210 
33392.901 

2 33392.414 
33391.918 

6313.866-39709.460 

37362.265- 3969.846 

-8*i . - . 
I 
1 
I 
I 
I 

-5 I 1.5- 2.5 

4.0-  5.0 

1.5- 2.5 

2 33391.416 3 14295.565-47687.019 -33 i . - . 3.5- 2.5 
2 33391.037 3 16362.000-49753.063 24 1 . - . 4.5- 3.5 
33390.C87 3 I 

I 33390.493 3 
33390.325 4 

z 3 3 ~ 9 . ~ 9  9 33389.920- 0.000 -31 i 1.5- 0.5 1.5- 0.5 
33389.273 3 I 
33x9. iz5 
33333.954 
33w.775 
33388.59 1 
33358.342 

33337.597 
33387.269 

2 33356.732 
33355.61 1 
33355.272 

2 33334.777 
33384.057 
33383.531 

33382.350 
33331.738 

2 33337.890 

33~2.778 

4 
3 
3 
3 
3 
6 
4 
3 
6 
4 
3 
5 
3 
3 
4 
3 
4 

42630.250- 9242.356 

45185.970-11799.241 

40653.645- 7278.862 

3.5 

4.5 

2.5- 

6.5- 

5.5- 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 
I 
I 
I 
I 

I 

I 

I 

.41 .95 .538 

1113 1148 .35 

. .45 

:92 3;13 2.21 

I .  
I .  
I .  
I .  

3.5 I 1.16 
I .  
I .  

5.5 I . 
I .  
I .  

4.5 I . 
I .  
I .  
I .  
I .  
I .  

1:38 .22 

.40 

0.308 1.040 732 

0.414 0.935 521 

1.130 1.485 355 

0.372 1.100 728 

0.487 1.070 583 

1.215 1.670 455 

0.790 0.000* 0 
1.050 1.000* 50 

1.150 

1.040 

1.145 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 

I 

I 

I 
I 
I 
I 
I 

.369* 219 I 
I 
I 

.373 333 I 
I 
I 

.545 400 I 
I 

33381.G 3 i i -  i 
i :  i 
I .  I 33L30.633 3 I 

33379.356 3 1 I .  I 

33c0.557 3 i 
I 1.050 0.975* 75 2 33330.435 3 16362.000-49742.4QO -4 . - - 4.5- 3-5 I . 

2 33379.952 9 40658.815- 7278.862 -1 I 3.5- 4.5  3.5- 4.5 I 1.155 1:5M .390 I 1.170 1.545* 375 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-260 

-487 

-233 

-47 

2992.2249 
2992.3637 
2992.4824 
2992.5726 
2992.6058 
2992.6440 
2992.6683 
2992.7330 
2992.9242 
2993.1680 
2993.2118 
2993.239 1 
2993.271 1 
2993.3082 
2993.3641 
2993.4247 
2993.5022 
2993.5347 
2993.6008 
2993.6323 
2993.7477 
2993.7754 
2993.8191 
2993.8635 
2993.9085 
2993.9380 
2993.9560 
2993.99 13 
2994.0064 
2994.0455 
2994.1007 
2994.1140 
2994.1293 
2994,1454 
2994.1619 
2994.1842 
2994.2247 
2994 2510 
2994.2804 
2994.3286 
2994.4291 FE Q 
2994.4595 
2994.5039 
2994.5685 
2994.6157 
2994.6833 
2994.7217 
2994.7766 
2994.7990 
2994~8430 
2994.8753 
2994.8334 
2994.9368 
2994.9903 
2995.0544 

U 
03 

I 



1 09s CDS TERM TERN I OBS OBS OBS I TERM TERM TERM I 0BS TERM 
C HAVEHUrlSER I 72 - TI 0-C I J2 - J 1  J2 - J 1  I G2 G1 DG I 62 G1 DG I IS IS 

33377.823 3 
33377.519 3 
33376.930 3 
33376.378 4 
33375.425 3 i i .  i i 

33374.002 3 I I .  I I 
33373.274 4 I I .  I I 
33372.835 3 I I .  I I 

1 .  . .205 I I 
I .  I I 

I 1.580 2.402* a22 I 2 33269.535 3 43558.060-10168.453 -2 1 . - . 0.5- 0.5 I . 
33363.829 3 I I .  I I 

I I .  

. .492 I 0.487 0.980* 493 I 1 33375.086 5 6313.856-393.&3.350 -28 1 4.0-  4 . 0  4 . 0 -  4 . 0  I . 
2 33374.614 9 39092.590- 5717.976 0 I 3.5- 3.5 3.5- 3.5 I 1.200 1.595 .395 I 1.180 1.596 416 I 

I 5*5- 5-5 
I I .  f I 

33371.755 5 
33370.330 3 

33368.138 4 
33367.427 3 

2 33366.803 7 37336.640- 3909.846 8 i 2.5- 2.5 2.5- 2.5 i : .465 i 1.207 1.670 463 i 
33365.855 3 I I .  I I 
33365.027 4 I I .  I I 
33564.463 3 I I .  I I 

2 33364.804 3 42607.125- 9242.356 35 I . - . 4.5- 3.5 I . I 1.130 1.369 239 I 
2 33363.530 9 39081.580- 5717.976 -24 I 4.5- 3.5 4.5- 3.5 I . . .380 I 1.207 1.596 389 I 
33363.080 4 I I .  I I 

2 33362.733 7 12992.644-46355.430 -53 i . - . 2.5- 3.5 i 1 i 0.643 0.950 307 i 

33361.751 3 I I .  I I 
I .  I I 

I I 
33361.494 3 1 
33360.790 4 I I .  

I 1 .  I I 

2 33352.733 7 40661.025- 7493.364 72 I . - . 3.5- 2.5 I . I 1.105 1.321 216 I 
2 33362.157 5 39080.135- 5717.976 -2 I . - . 2.5- 3.5 1 . I 1.255 1.596 341 I 

2 33360.223 6 40539.100- 7278.862 -15 I 4.5- 4.5 4.5- 4.5 I . . .255 I 1.310 1.545 235 I 
33359.542 
33358.9e 
33358.704 
33357.786 
33355.392 

2 33355.497 
33355.173 
33354.801 
33354.169 _~._ .. ... 

33353.704 
33352.97 1 

2 33352.654 
33351.882 
33351.430 
33350.929 
33350 -653 
33349.653 

2 33348.977 
333GS. 552 
33348.216 
33347.825 
33346.518 
333G5.057 

2 33344.305 
33343 EE4 

3 
3 
4 
3 
3 
6 40853.860- 7498.364 
3 
3 
4 
3 
3 
3 42595.0C5- 9242.355 
3 
3 
3 
5 
3 
3 11504.095-44553.0 15 
3 
4 
3 
3 
7 
6 43052.285- 9707.980 
3 

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 4.5- 4.5 
I 

I 
I 
I 
I 
I 4.5- 5.5 

1 I 2.5- 2.5 

5 1  . -  . 

571 . -  . 

0 1  . -  . 

I .  
I .  
I .  
I .  

I .  
I .  
I .  
I .  
I .  

4.5- 3.5 I . 
I .  
I .  
I .  
I .  
I .  

3.5- 2.5 I . 
I .  
I .  
I .  
I .  
I .  

5.5- 6.5 I . 

2.5- 2.5 I 1.16 1:32 

I 
I 
I 
I 

.16 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2.55 I 
I 
I 
I 
I 
1 
I 

.275 I 
I 

I 
I 
I 
I 

1.160 1.321* 161 I 
I 
I 
I 
I 
1 

1.115 1.369 254 I 
I 
I 
I 
I 
I 

0.859 0.920+ 61 I 
I 
I 
I 
I 
I 

1.150 1.485 335 I 

-69 

HAVELENGTH NOTES 

2995.1278 
2995.1551 
2995.2G80 
2995.2575 
2995.3431 
29 95.37 35 
2995.4158 
2995.4708 
2995.536 1 
2995.5755 
2995.6725 
2995.8004 
2995.8664 
2995.9352 
2995.9972 
2995.06 11 
2996.1172 
2996.2022 
2996.2766 
2996.2966 
2996.3272 
2996.4065 
2996.4514 
2996. 4826 
2996.4826 
2996.5343 

2996.5939 
2996.6571 
2996 -7081 
2996.7592 
2996.8190 
2996.8445 
2996.9270 
2997.0523 
2997.1327 

2997.1952 
2997.2520 
2997.2938 
2997.3597 
.2997.3882 
2997.4575 
2997.4982 
2997.5432 
2997.5680 
2997.6574 
2997.7187 
2997.7569 
2997 -787 1 

2996.5708 

2997.1618 

c2 
c2 

DJO JQ2JD 

C 



2 33343.247 3 

333112.015 5 
33341.477 3 

2 33340.605 9 
2 33339.854 9 

33339.398 3 
2 33339.131 3 

33333.618 3 
33336.452 4 
33336.115 4 
33335.794 3 

2 33334.450 3 
33333.361 3 

2 33332.549 3 
2 33332.115 3 

33331.857 3 
33331.513 4 
33331.023 3 
33329.239 4 

33327.993 3 
33327.487 3 
33326.569 3 
33326.255 3 
33325.033 3 

2 33324.471 3 
33324.072 3 
33323.316 4 

2 33322.439 9 
33322.017 4 
33321.585 3 
33321.360 3 
33321.075 3 
33320.824 3 
33320.512 3 

2 33320.056 9 
33319.555 3 
33319.035 3 
33313.735 3 
33318.353 3 
33317.797 7 

2 33317.270 9 
33316.437 4 
33316.107 3 
33315.894 3 
33315.507 3 
33315.035 3 
33313.973 3 
33313.546 3 
33313.055 4 
33312.662 4 

2 33310.418 4 
333C8.231 3 
33308.023 3 

2 33342.786 9 

33328.495 3 

12 - T I  0-c 

?3;?09.910-47153.09C 67 
3C344.845- 5502.060 -1 

43529.065-10 138.463 3 
33057.820- 5717.976 10 

39'257.100- 5717.976 7 

14476.135-47810.565 20 

11504.095-44536.670 -26 
13013.685-$5345.820 -20 

15778.634-49103.065 40 

43030.420- 9707.980 -1 

8709.640-42029.735 -39 

35332.255- 2014.966 -19 

16593.963-49904.305 76 

- . .  
2.5- 1.5 

1.5- 0.5 
4.5- 3.5 

- . .  

- . .  
- . .  - . .  

- . .  

4.5- 5.5 
2.5- 1.5 

1.5- 0.5 
4.5- 3.5 

3.5- 3.5 

4.5- 3.5 

3.5- 4.5 
5.5- 4.5 

1.5- 2.5 

6.5- 6.5 6.5- 6.5 

3.5- 3.5 3.5- 3.5 

2.5- 1.5 2.5- 1.5 

- . 2.5- 3.5 

. .17 

1:04 2:40 136 . .42 

1:135 1:480 -345 

. .39 

l : U 5  1:SSO .63 

0.657 1.040* 383 
1.340 1.169 171 

1.040 2.402*1362 
1.156 1.596 440 

1.220 1.596 376 

1.060 

0.859 
0.950 

.160 100 

,085 226 
.030 80 

1.133 0.955 178 

1.110 1.485 375 

0.308 0.695 387 

1.263 1.881 618 

0.983 O.OOO* 0 

160 

-7 1 

2998.2338 
2998.2755 
2998.3446 
2998.3930 
2998.47 14 
2998.5390 
2998.5800 
2998.6040 
2998.6502 
2998.8450 
2998 A753 
2998.9042 
2993.0251 
2999.1231 
2999.1962 - . . . . . . - 
2999 2 3 5 2  
2999.2584 
2999.2867 
2999.3335 
2999 A940 
299 9.56 1 0 
2999.6062 
2999.6517 
2999.7343 
2999.7626 
2999.8726 
2999.9232 
2999.959 1 
3000.0272 
3000.1061 
3000.1441 
3000.1830 
3000.2033 
3000.2290 
3000.2516 
3000.2797 
3000.3207 
3000.3629 
3000.4126 
3000.4397 
300 0.4741 
3000 3 2 4 2  
3000.5716 
3000.6466 
3000.6764 
3000.6956 
3000.7214 
3000.7729 
3000.8686 
3000.9071 
3000.9513 
3000.9867 
3001.1889 
3001.3860 
3001.4047 

CP 
SI 

FE 

CP 

03 
0 

P 



c 
I 

33306.397 3 I 
33306.159 3 I 

1 33305.651 4 6313.866-39619.530 -13*l 4 . 0 -  4 . 0  
3330rt.105 
33302.096. 
33301.678 
33301.03Z 
33299.834 
33298.517 
33Z7.365 
33297. C54 
3335.733 

3325i.525 
33294.302 
33293.97 1 
33292.073 
33291.767 

33289.325 
33287.892 

2 33287.506 
33287.131 
33286.762 
332E6.379 
33285.285 
33284.466 
33283.938 

2 33282.699 
33282.367 

1 33280.803 
33220.260 
33279.657 
33278.747 
33278.241 
33277.317 

2 33275.121 
2 33274.645 

33273.892 
33273.226 
33273.047 
33272.4 14 

3 ~ 9 4 . a i 6  

33290.455 

33281.676 

4 
7 
3 
3 
3 
3 
3 
3 
4 
3 
3 
3 
3 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
3 
5 
5 
3 
3 
3 
3 
3 
3 
4 
5 
3 
3 
3 

45086.735-11799.24 

41920.925- 8638.233 

6313.866-39594.680 

38993.130- 5717.976 
10436.770-43711.415 

I 
I .  
i .  

4 . 0 -  4 . 0  I . . .630 
I .  ! 1.125 11370 .245 

i 
! 4.5- 5 - 5  
1 
1 
I 
I 
I 

' I  
I '  

5.5- 

i 
7 1  

I 
I 

-11*1 
1 
I 
I 
I 
I 

-33 I 
0 1  

I 
I 
I 

2 33272.033 4 38774.085- 5502.060 
33271.420 3 
33270.963 3 - - -. . . . - 

2 33270.375 9 37240.235- 3969.846 - 
33269.531 3 
33269.104 3 
33267.998 3 

2 33263.370 5 43989.695-10726.322 

I :  
I .  
I .  
I .  
I .  
i .  

. I .  
I .  
I .  
I .  
I 1.11 
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  

5.5- 5.5 I . 
I .  

- . .  
4.0- 4 . 0  4 . 0 -  

. - . 2.5- . - . 4.5- 

I .  
4 . 0  1 . 

I .  
I .  
I .  
I .  
I .  

3.5 I . 
3.5 I . 

I .  
I .  
I .  
I .  

8 i . - . 2.5- 1.5 i 
I I 
I I 

,14 I 3.5- 2.5 3.5- 2.5 I 
1 I 
I I 
I I 

-3  I 3.5- 4.5 3.5- 4.5 I 

. %4 

1:250 11680 .430 

1:11 1:39 .28 
33263.149 3 i i .  

2 33262.728 4 37232.550- 3969.846 24 i . - . 2.5- 2.5 i . 
33262.333 3 I I .  

2 33261.626 3 8198.656-41460.320 -28 I . - . 2.5- 3.5 I . 

TERM TERM TERH I OBS TERH I 
G2 G 1  DG I IS IS I WAVELENGTH NOTES 

1.120 

i 
I 
I 

373* 253 I 
I 
I 
I 
I 
I 
I 

1.120 1.514 394 I 
I 
I 

0.487 1.070 583 I -110 

I 
i 
I 
I 

1.025 1.596 571 I 
0.724 0.955 231 I 

I 
I 
1 

1.170 1.169~ 1 i 
I 
I 

1.240 1.670 430 I 
I 
I 
I 

1.110 1.391* 281 I 
I 

0.985 1.670 685 I 
I 

0.414 0.980* 566 I 

-69* 

------------------- 
300 1.497 1 
3001.5727 
3001.6184 
300 1.7578 
3001.9339 SI 
3001.9766 
3002.0343 
3002.1428 
3002.2615 
3002.3672 
3002.3926 
3002.5126 NI 9 
3002.5953 
3002.6 160 
3002.6416 
3002.67 15 
3002.8427 f 
3002.8703 
3002.9859 
3003.0906 
3003.2199 
3003.2547 
3003.2885 
3003.3218 
3003.3564 
3003.4551 3003.5290 

3003.5767 
3003.6885 
3003.7 184 
3003 -7808 
3003.8596 
3003.9086 

3004.0452 
3004.0909 
3004.1743 
3004.3726 
3004.4 155 
3004.4835 
3004.5437 
3004.5598 
3004.6 170 
3004.6514 
3004.7068 
3004.7480 
3004.8011 
3004.8720 
3004.9159 
3005.0 158 
3005.4340 
3005.4539 
3005.4920 
3005.5222 
3005.5915 

3003.9630 



33260.176 
33259 -375 
33259.165 

2 33258.981 
2 33253.291 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 

I 

I 

I 

I 
I 
I 
I 

0.299 1171 I 
1.881 1016 I 

I 
I 
I 
I 
I 
I 

1.37311 283 I 
I 
I 
I 
I 
I 
I 
I 
I 

1.670+ 710 I 
I 
I 
I 
I 
1 
I 
I 

1.596 431 I 
I 
I 
I 
I 
I 
I 
I 
I 

1.369 229 I 
I 
I 
I 
I 

1.596 506 I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

3005.7226 
3005.7950 
3005.8140 
3005.8306 
3005.8929 
3005.9433 
3006.0477 
3006.2664 
3006.3106 
3006.3486 
3006.3652 
3006.4199 
3006.4732 
3006 3 0 2 4  
3006.5955 
3006.6600 
3006.7006 
3006.9301 
3006.9632 
3006.9875 
3007.01% 
3007.16 18 
3007.3047 
3007.3923 
3007.4375 
3007.4837 
3007.551 1 
3007.6233 
3007.6707 
3007.7 119 
3007.7444 
3007.7699 
3007 -9296 
3007.9557 
3008.0 110 
3008.0658 
3008.09 12 
3008.1179 
3008.1503 
3008.1761 
3008.2374 
3008.2930 
3008.3325 
3008.3923 
3008.4498 
3008.4937 
3008.5199 
3008.5472 
3008.5603 
3008.5925 
3008.6168 
3008.6753 
3008.7666 
3008.8255 
3008.8578 

1:so 

I .  
1.5- 0.5 I . 
1.5- 1.5 I .865 

I .  
I .  
I 1.05 
I .  
I .  

36494.740-. 3235.770 
35273.260- 2014.966 

45051.680-11799.241 

11 
-3 

23 

1.470 
0.865 

1.090 

1015 

.325 

33257.734 
33256.579 
33254.160 
337-53.67 1 
33253.250 
33253.034 

2 33252.452 
33251.872 
33251.5rt9 
33250 -520 
33249.807 
33249.358 
33246.820 
33246.454 
33246.185 
33245.873 
3 3244.258 

2 33242.679 
33241.7 11 
3324 1.21 1 
33Ti0.700 
33239.955 
33239.157 
33238.634 
33238.178 

2 33237.819 

3 
4 
6 1;37 SI 

.29 

3 
3 
3 
4 
4 
3 
3 
4 
3 
9 
8 
4 
3 
3 
5 
5 
4 
5 

1 : 680 37212.525- 3969.846 

38955.805- 5717.976 

0 

- 10 

.710 
1.20 

0.960 

1.165 

S02JDG+ 

5- 3.5 I . 
I .  
I .  

~ ~~~. 

33237.537 
33235.773 
33235.484 
33234.874 
33234.268 
33233.983 
33233.692 
33233.335 

2 33333.050 
33232.372 
3323 1.758 
3323 1.322 
33230.661 

2 33230.026 
33229.541 
33229.252 
33228.951 
33223.806 
33223.450 
33228.182 
33227.536 
33226.527 
33225.877 
33225.520 

3 
5 
3 
6 
4 
3 
3 
3 
9 
3 
3 
4 
3 
4 
4 
3 
3 
3 
3 

I .  
I .  

4.5- 3.5 I . 
I .  
I .  
I .  
I .  

I .  
I .  
I .  
I .  

2.5- 3.5 I 1.090 

FE Q 
42475.410- 9242.356 

38948.000- 5717.376 

-4 

2 

1.140 

1,090 1:590 .500 

i .  
I .  
I .  
I .  
I .  
I .  



C c 
I GBS 09s TERM TERM I ODs OBS 03s I TERM TERM TERM I OBS TERM I 

C W A V E t U l 2 E R  I T2 - T 1  0-C I J2 - J; J2 - J1  I 62 61 DG I G2 G I  DG I IS IS I WAVELENGTH NOTES 

I I 
33225.257 3 I I .  
33224.843 3 I I .  

2 33224.331 7 40503.160- 7278.852 33 I . - . 5.5- 4.5 I . 
2 33223.83 9 41&82.@90- 8638.233 1 i 6.5- 5.5 6.5- 5.5 i 1.145 1.520 .375 

33223.11a 7 I I .  
2 33222.828 7 38724.8~5- 5502.060 3 i . - . 2.5- 1.5 i 

33222.438 3 I I .  
1 33221.866 4 37521.550- 4299.659 -25 I . - . 3.0- 2.0 I . 
2 33221.071 9 36456.850- 3235.770 -9 I 1.5- 0.5 1.5- 0.5 I 1.330 :300 1000 

33220.816 5 
2 33219.743 4 11504.095-44723.835 

33218.894 3 
33218.541 3 
33218.155 3 

2 33217.654 
33217.332 
332 16.8 16 
33215.226 
33214.937 

1 33212.978 
2 33212.472 
2 33212.349 

33211,969 
332 10.985 

2 33210.611 
31210.132 
35209.385 
33208.914 

9 
4 
4 
4 
4 
4 
6 
6 
3 
3 
4 38712.675- 5502.040 
3: 
3 
4 

40716.010- 7498.364 

9386.801-62599.780 
45011.730-11799.241 
40491.205- 7278.862. 

I 
3 1  . i .  - .. 3.5- 2.5 I . 

I .  
I .  
I .  

18 i 3.5- 2.5 
I 
I 
1 

3.5- 2.5 

5.0- 6.0 
4.5- 5.5 
4.5- 4.5 

0.5- 1.5 

2 33206.741 4 
2 33206.277 4 

33205.959 3 
33205.146 3 
33203.595 3 
33203.248 4 
33202.970 3 

12992.644-46199.395 -10 i . - . 2.5- 3.5 
10436.770-43643.060 -13 I . - . 4.5- 3.5 

I 
I 
I 
I 
I 

33202.571 4 - i 
2 33201.817 8 11504.095-44705.905 7 3.5- 3.5 3.5- 3.5 
2 33200.044 3 12992.644-46192.700 -12 I . - . 2.5- 3.5 

33198.996 3. I 
33153.664 3 I 

2 33197.802 7 35212.780- 2014.966 -12 I 2.5- 1.5 2.5- 1.5 
33195.660 3 I 

33195.629 6 I 

1 33155.C36 5 6313.856-39508.910 -8 I 4.0-  3.0 4.0- 3.0 
2 33193.224 4 13.309.910-47003.820 -26 I . - . 4.5- 3.5 

1:090 11315 .225 

. .34 . .40* 

1.110 1.545* 435 
1.145 1.514 369 

1.140 1.169 29 

1.315 1.482 167 
1.325 0.299 1026 

0.859 0.810* 49 

1.100 1.321* 221 

0.801 1.140* 339 
1.055 1.373 318 
1.155 1.545 390 

I 
I 
I 
I 
I 0.643 0.955 312 
I 0.724 O.990* 266 
I 
I 
I 
I 

I 1.313 1.169 144 

I 
I 

I .  
I .  
1 .  . .117 I 0.859 0.950* 9 1  
I .  I 0.643 0.950 307 
I .  

~ 11100 1:MO .780 I 1.108 1.881 773 
I 

I .  I 0.657 0.935 278 
I _  ~ I 

i : a 5  1870 .385 I 0.487 0.870 383 

33193.218 3 i i :  i 
33191.409 3 I I .  I 
33191.051 3 1 I .  I 
33189.953 4 I I .  I 
33189.358 3 
33183.978 4 

I 1.145 1,373 228 2 33192.514 8 44991.755-11753.241 0 I . - . 6.5- 5.5 I . 

2 33190.195 8 42898.175- 9707.950 1 I 6.5- 6.5 6.5- 6.5 1 1.095 11490 .395 I 1.095 1.485 390 

I I .  I I .  
33188.683 5 
33187.652 3 

i :  
I .  

3008.8817 
3008.9192 
3008.9655 CQ 
3009.0084 
3009.0754 
3009.1017 
3009.1370 SN 9 
3009.1888 
3009.2608 
3009.2839 
3009.3811 
3009.4580 
3009.4900 
3009.5250 
3009.5695 
3009.5950 
3009.6463 
3009.7904 
3009.8166 
3009.9941 3010 -0400 

30 10.051 1 
3010.0856 
3010.1747 
30 10.2086 
30 10.2521 
30 10.3 195 
3010.3625 
30 10.5595 
30 10.6015 
3010.6304 
3010.7041 
3010.8447 
30 10.8762 
30 10.9014 
3010.9376 
301 1.0060 
3011.1668 
301 1.26 18 
30 11 2920 
301 1.3701 
30 11.5645 
301 1.621 1 
301 1.7256 
3011.7487 A Q 
301 1.7860 
3011.8499 
301 1.9502 
30 11.9827 
3012.0603 
30 12.0819 
3012.1363 
3012.1708 
30 12.1976 
3012.29 12 

03 w 
_- 



2 
2 

2 

2 
2 

2 

1 

1 

1 

2 

2 

33187.07 1 
33185 .e98 
33185.113 
33124.3'33 
33183.773 
33183.192 
33181.419 
33180.893 
33179.133 
33177.696 
33177.122 
33176.394 
33175.971 
33175.557 
33175.021 
33174.712 
33174.712 
33174.361 
33174.131 
33 173.260 
33 172.299 

33170.893 
33159.695 
33153.042 
33167.793 

33172.009 

33166i424 
33165.662 
33165.135 
33164.672 
33164.270 
33163 -769 
23163.438 
33161.985 
3316 1.495 
33160.667 
33 160.39s 
33159.993 
33159.902 
33159.803 
33153.63 1 
33158.371 
33157.218 
33156.883 
33155.003 
33153.297 
33152.968 
33151.749 
3315 1.528 
33150.092 
35118.762 
33148.359 
33148.0 17 
33147.3s5 
331rt7.045 

3 
5 
4 
4 
3 
3 
9 
6 
3 
4 
4 
3 
3 
6 
r! 
9 
9 
3 
4 
3 
3 
3 
6 
5 
4 
4 
5 
3 
5 
4 
3 
4 
3 
3 
7 
3 
4 
3 
4 
3 
5 
3 
5 
4 
3 
4 
3 
3 
3 
3 
3 
5 
3 
4 
9 

I 
I 

I 
I 
I 
I 

14295.565-47481.485 -22 I . - . 
38903.090- 5717.976 -1 I . - . 

41819.660- 8638.233 -8 1 4.5- 5.5 

I 

I 

I 

B92 .715-  5717.976 -27 3.5- 3.5 
-2  I 3.5- 2.5 37144.560- 3959.846 

42413.240- 9242.356 

6313.866-39481.900 

6313.866-39479.000 

i 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 

9 I 4.5- 3.5 

8 1  . - .  

1 I 4.0-  3.0 

I 5.5- 4 *5  

I 

6313.866-39466.835 - 1 i  . - .  
I 

I 
40427.180- 7278.862 

40425.890- 7278.862 

I 
I 
I 

4 1 1  . -  . 

17 I 5.5- 4.5 

3.5- 3.5 
4.5- 3.5 

4.5- 5.5 

3.5- 3.5 
3.5- 2.5 

4.5- 3.5 

4.0-  5.0 

4.0-  3.0 

4 . 0 -  5.0 

4.5- 4.5 

5.5- 4.5 

DES OBS OBS 
G2 61 DG 

1:22 

1:155 1:520 .365 
1.075 1.075 

. .430 

.66 -440 

1.055 1:370 .315 
1.17 . 2 0  

.487 

.95 

1:l6 

1:130 1;545 .415 

.970 .483 

.72 .23 

. ,885 

. .08 

0.790 1.000 210 
1.135 1.596 461 

1.150 1.514 364 

1.165 1.596 431 
1.220 1.670 450 

1.055 1.369 314 

0.487 1.165 678 

0.487 0.970 483 

0.487 

1.165 

1.130 

.065 578 

.545 380 

3 4 5  415 

-272 

-212 

3012.3439 
30 12.4504 
3012.5217 
3012.5865 
3012.6433 
30 12.696 1 
30 12.8570 
3012.9048 
3013.0646 
3013.1951 
30 13.2473 
3013.3134 
30 13.3518 
3013.3594 
3013.4381 
3013.4662 2LNS 
3013.4662 2LNS 
30 13.4981 
3013.5190 
30 13.5981 
3013.6854 
3013.71 17 
S o i i i i i i  
3013.9220 f SI2JDG 
3014.0722 DJ1 
3014.0948 
3014.2193 
30 14.2885 
3014.3364 
3014.3785 
3014.4150 
30 14 -4606 
3014.4907 
30 14.6228 
3014.6673 
3014.7398 
30 14.7670 
3014.8039 
3014.8121 
3014.8211 
30 14.9231 
3014.9513 
3015.0562 
3015.0866 
3015.2576 
3015.4128 
30 15.4427 
30 15.5536 
30 15.5737 
30 15.7043 
3015.8253 
30 15.8620 
3015.8931 
30 15.9506 
30 15.9816 

DJO ZJDG 

f SIZJDG 



33146.593 4 
33146.204 3 
33144.019 4 
33143.113 3 
33142.474 3 
33141.897 3 
33141.259 3 
33140.859 3 
33140.072 3 
33139.767 3 

I 
I .  
I .  
I .  

. -  
2 33139.359 3 8709.640-41849.030 -31 i . - . 3.5- 2.5 I . i 0.308 1.080 772 i 

33153.973 3 I I .  I I 
33135.711 3 
53138;bjj 3 
33137.777 3 
77.77 A77 I. 

I .  I 
I .  I 
! *  ! 

2 
I I .  I I 

33136.890 5 41775.135- 8538.233 -12 I 4.5- 4.5 4.5- 5.5 I . . .430 I 1.070 1.514 444 I 
.lJ 1Jf .Tf f -t 

33136.411 3 I I .  I I 
33134.540 5 I I .  I I 

2 33133.280 5 40412.140- 7278.862 2 i . - . 3.5- 4.5 i i 1.170 1.545 375 i 
I 

2 33131.947 8 41770.185- 8638.233 -5 I 6.5- 5.5 6.5- 5.5 I 1.09 1152 .43 I 1.090 1.514 424 1 I I 

I I .  I I 
33132.973 3 I I .  
33132.415 5 I I .  

1 .  33131.726 3 
33131.444 3 
33134.022 4 i I .  i i . -  
33130.685 
33130.413 
33129.845 

2 33129.589 
33129.220 

1 33128.685 
33128.252 

2 33127.199 ~ - - -. . . . . 

2 33126.871 
33125.455 

2 33125.868 
2 33125.058 

33 124.584 
33124.112 
33123.411 
33122.313 

2 33121.859 
33121.603 
33121.235 

2 33120.806 
33120.484 

1 33119.623 

2 33118.256 
33117.826 
33117.335 

331 i a  3 3 0  

3 
7 

42837.570- 

37428.345- 

38629.265- 
6 38c44.845- 
3 

41764.120- 
41763.300- 

9707.930 

4299.659 

5502.060 
5717.976 

33116.602 3 
33115.635 4 
33112.745 3 

8638.233 
8638.233 

13192.903-46314.760 

4 
9 
3 
3 
3 
3 
3 
3 
3 
3 43847.065-10726.322 
9 
5 6313.866-39433.510 
3 
3 8198.666-41315.930 
3 
3 

i 
I 
I 

2 1  . -  . 
I 

6 3 i  . -  . 
I 5.5- 6.5 

-21 I 4 . 0 -  4 . 0  
I 

- 8 1  . -  . 
I 
I 

5.5- 

2.0- 

0.5- 
2.5- 

5.5- 
6.5- 

i :  
I .  
I .  

6.5 I . 
i .  

2.0 I . 
I .  

1.5 1 . 
3.5 I . 

I .  
5.5 I . 
5.5 I 1.130, 

I .  
1 :520 

.23* 

.390 

I 
2.5- 3.5 I 

I 
I 

5.5- 4.5 I 
I 

4 . 0 -  4 . 0  I 
I 

2.5- 1.5 I 
I 

. .355 
.485 .925 .440 

i .  
I .  
I .  

I 

1.220 1.485 265 I 
I 

1.330 1.482* 152 I 
I 

1.380 1.169* 211 I 
1.340 1.596 256 I 

I 
1.080 1.514 434 I 
1.125 1.514 389 I 

I 
I 
I 
I 

0.372 1.055 683 I 
I 
I 

1.120 1.391 271 I 
I 

0.487 0.925 438 I 
I 

0.414 0.700* 286 I 

I 

I 

-265 

30 16.0227 
3016.0581 
3016.2569 
3016.3394 
3016.3975 
3016.4501 
30 16.5081 
30 16.5445 
3016.6162 
3016.6439 
30 16.681 1 
3016.7162 
3016.7401 
3016.8014 
30 16.8251 
3016.8524 
30 16.9059 
3016.9495 
3017.1198 
30 17.2346 
3017.2625 
3017 -3134 
3017.3560 
3017.3761 
3017 -4018 
3017.4402 
30 17 A709 
30 17.4957 
3017.5474 
3017.5707 
3017.6044 
3017.6531 
3017.69s 
30 17.7885 
3017.8183 
3017.8535 
30 17.9097 
30 17.9835 
3018.0267 
3018.0697 
3018.1336 
3018.2336 
30 18.2750 
30 18.2983 
30 18.3319 
30 18.37 10 
30 18.4003 
30 18.4788 
30 18.5784 
3018.6034 
3018.6426 
3018.6873 
3018.7542 
30 18 .E423 
3019.1058 

so 

S006555Q 

I 



33 1 12.32 1 
2 33111.728 

331 11.33 
2 33110.857 

331 10.392 
33110.144 
33 109.825 
53iO9.308 

2 33108.018 
33107.374 
33 106.879 
33106.577 
33106.309 

2 33105.462 
33105.110 
33 104.599 

2 33104.191 
33103.715 

2 33102.712 
3310 1.7 19 
33100.760 
33039.665 

2 330’98.745 
33092.479 
33097 -997 
331;97;5i9 

2 33096.656 
33095.89 i 
330 95-52? 

2 33993.a7 
33093.705 
33093.249 
33052.840 
33092.458 

2 32092.093 
2 33091.731 

33091. I 6 5  
33069.405 

2 33038.674 
33087.752 
33087.284 
330t5.793 
33285.443 
33052.630 
33C81.854 
33951.251 

2 33080.828 
2 33950.433 

33080.235 
33079.692 
33073.984 
33078.789 
33078.497 

1 33077.655 
33077.085 

3 
3 
3 
9 
3 
3 
4 
4 
6 
3 
4 
3 
3 
7 
4 
3 
4 
3 
7 
3 
4 
4 
5 
3 
3 
3 
9 
6 
3 
3 
3 
3 
3 
3 
3 
6 
4 
3 
9 
3 
4 
3 
3 
3 
3 
3 
9 
3 
3 
4 
3 
3 
3 
4 
3 

I i 
I 

I 
I 
I 
I 
I 
I 
I 

42813.440- 9707.980 2 I I 6.5- 6.5 6.5- 6.5 i I 
I I 

13192.903-46514.525 46 I . - . 
36346.625- 3235.770 2 I 0.5- 0.5 

43834.325-10726.322 15 I . - . 

43830.510-10726.322 3 1 I . - . 3.5- 4.5 I 1 
35117.695- 2014.966 -17 I I 1.5- 1.5 1.5- 1.5 I I 

43287.195-1018.8.463 13 I 1 1.5- 0.5 1.5- 0.5 I I 

I 

I I 
I I 

I I 
I 
I 

40595.070- 74S8.364 -50 I 1.5- 2.5 
I 
I 
I 
I 
I 
I 

I I 

I I 
I I 
I I 
I I 

38811.900- 5717.976 -37 I . - . 

12048.548-45140.685 -44 I . - . 
38509.725- 5717.976 -18 1 4.5- 3.5 

37058.525- 3969.846 -5 I I 1.5- 2.5 1.5- 2.5 I I 

I 

I 
2.5- 2.5 I 

I 
0.5- 0.5 I 

I 
I 
1 
I 

5.5- 4.5 I 
I 
I 

1.5- 2.5 i 
I 
I 

3.5- 3.5 I 
I 
i 
I 
I 

1.5- 2.5 1 
4.5- 3.5 1 

38532.890- 5502.050 -2 i I 2.5- 1.5 

15657.156~48737.664 -15 I . - . 
1 

i 
37377.330- 4299.659 -13 I I . - . 

I 

I 
I 

2.5- 2.5 1 
I 
I 

2.5- 1.5 I I 

I 
I 
I 

2.0- 2.0 I 
I 

2:24 

1 : 124 

1:505 

1:20 

.825 

1 : 180 

1: 120 

.300 

1:485 

1:mo 

2140 

1:315 

1 :660 

1:170 

1.94 

.34* 

.361 

.375 

120 

.490 

.490 

.480 

, 

.050 1 
I 
1 
I 
I 
I 
I 
I 
I 

I 
0.372 0.980s 608 1 I 
2.240 0.299*1941 I I 

1.090 1 . 3 9 1 ~  301 I I 

1.185 1.485 300 I I 

1.020 1.391* 371 I I 
1.505 1.881 376 I I 

1.205 2.402 1197 I I 

I 
I 
I 

I 
I 
I 

I 

I 
I 

I 
I 

0.825 

1.115 

I 
.321 496 I 

I 
I 

.596 481 I 
I 
i 
I 

1.110 1.596 486 I 
I 
I 

1.180 1.670 490 I 
I 
I 
I 
I 
I 

0.054 0.850 904 I I 

i 
I 

1.120 1.169 49 I 
1.000 0.970+ 30 I 

I 
I 
I 
I 
I 

1.260 1 . 4 8 2 ~  222 I 
I 

56 

-113 

-172, 

-89 

30 19.1445 
30 19.1985 
3019.2297 
30 19.2780 
3019.3204 
3019.3430 
3019.3721 
3019.4192 
3019.5369 
3019.5956 
30 19.6408 
3019.6683 
3019.6928 
3019.7700 
3019.8021 
30 19 A487 
3019.8860 
3019.9294 
3020.0209 
3020.11 15 
3020.1990 
3020.2989 
3020.3829 
3020.4071 
3020 A 5 1  1 
3020.4902 

3020.8429 
3020.8845 
3020.9218 
3020.9557 
3020.9900 
3021.0231 
3021.0748 
3021 2 3 5 5  
3021.3022 
3021.3864 
3021.429 1 
3021.5648 
3021.5973 
3021.8542 
3021.9251 
3021.9802 
3022.0188 
3022.0494 
3022.0729 
3022.1226 
3022.1873 
3022.2051 
3022.2318 
3022.3084 
3022.3608 

HAZY FE 

so 
FE 9 



c 

2 

1 

2 

2 

1 

1 
2 
2 

2 

2 

2 

1 

33076.271 
33075.762 
33075.253 
33075.764 
33073.710 
33072.P92 
3307 1 .E29 
33071.439 
33071.016 
33059.881 
33059.622 
33069.202 
33068.87 1 
33067.923 
33367.0j5 
33066.706 
33066.243 
33065.918 
33065.42!9 
33055.026 
33064.737 
33064.160 
33063.659 
33062.814 
33062.432 
33061.640 
3305 1.055 
33050.672 
33060.604 
33060.507 
33360.002 
33059.721 
33359.210 
33653.800 
33357.3z3 
33057.190 
33055.576 
33056.104 
33055.403 
33054.035 
33053.255 
33052.825 
33052.617 
33051.962 
33051.402 
33050.825 
33050.006 
33047.870 
33049.07 1 
33848.830 
33048. %7 
33058.350 
33048. OS? 
33C47.83 
33057.674 

5 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
5 
3 
3 
4 
6 
4 
3 
9 
4 
3 
3 
3 
9 
3 
3 
3 
4 
4 
4 
3 
3 
3 
4 
3 
3 
3 
4 
3 
3 
3 
6 
3 
7 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

8198.666-41267.915 -47 

6313.866-39380.945 -34 

40344.355- 7278.862 -4 

I 

41701.060- 8633.233 -13 

6313.866-39374.580 -42 

6313.866-39372.685 -19 
42299.740- 3242.356 - 1  
15098.815-48156.010 -5 

38774.085- 5717.976 -5 

33052.825- 0.000 0 

41690.195- 8538.233 0 

33G47.830- 0.000 8 

I I 
I 1.214 . 240 I 
I :  
i .  
I .  
I .  
I .  
1 .  
I .  
I .  
I .  i i i 2.5- 2.5 2.5- 2.5 I .405 :850 .445 I 0.414 0.860 446 I 
I .  I I 

I I .  I I 
1 . - . 4 . 0 -  4 .0  I . I 0.487 1.070* 583 I 
I I .  I I 

I .  I 
I .  I 

I .  I I 
I .  I I 
1 .  I I 

429 1 
I .  I I 

I 5.5- 4.5 5.5- 4.5 I 1.165 11545 .380 I 1.165 1.545 380 I 
I I .  I 1 

5.5- 5.5 5.5- 5.5 I 1.085 11520 .435 I 1.085 1.514 
I .  i i 
1 .  i i 
I .  I 1 
I .  I I 
I .  

I .  

. - . 4 . 0 -  3.0 I . I 0.487 0.885 398 I 

I I 
-1 . 1 i 

1 .  I I 
I .  I I 
I .  I I 
I .  I I 
I .  I I 

I .  I 1 
I .  I I 
I .  I I 
I .  I I 
I .  I I 
I .  I I 
I .  I I 
I .  I I 

I . - . 4.0-  5.0 I . I 0.487 1.010* 523 I 
I 1.065 1.369 304 I 1 -  . . 2.5- 3.5 I . 

. - . 1.5- 2.5 I . I 1.079 0.920 159 I 

, . - . 2.5- 3.5 I . I 1.170 1.596* 426 I 

0.5- 0.5 0.5- 0.5 1 1.24 3:14 1.90 I 1.242 3.150 1908 I 
6.5- 5.5 424 I 6.5- 5.5 I 1.090 11515 .425 I 1.090 1.514 

I .  . - . 1.0- 0.3 I . 
1 .  

I I 

I I 
I 1.207 0.000 0 I 

3022.4352 
3022.4817 
3022.5282 
3022.5729 
3022.6692 
3022.7349 
3022.84 12 
3022.8768 
3022.9 155 
3023.0192 
3023.0429 
3023.0813 
3023.11 16 
3023.1982 
3023.2785 
3023.3095 
3023.3518 
3023.3816 
3023 A208 
3023.4631 
3023.4895 
3023.5423 
3023.5881 
3023.6654 
3023.7003 
3023.7545 
3023.8263 
3023.8613 
3023.8675 
3023.8762 
3023.9226 
3023.9483 
3023.9950 
3024.0326 
3024.1622 
3024.1798 
3024.2360 
3024.2792 
3024.3433 
3024.4682 
3024.5399 
3024.5792 
3024.5983 
3024.6582 
3024.7095 
3024.7623 
3024.8372 
3024.8497 
3024.9228 
3024.9449 
3024.967 1 
3024.9885 
3025.0 127 
3025.0357 
3025.0507 

f SI2JDG 

c 

I I 



I CSS O@S TERM TEW I OBS OBS 06s I TERH TERM TERH I OBS TERH 
C HCVEtiUl!EiR I T2 - T1 0-C I J2 - J1 J2 - J1 I 62 C 1  OG I 62 I 6 1  DG I IS IS 

2 33C;S.liiI 
330'1:.761 
33i43.728 
33K3.331 
33042.698 

2 33042.405 
2 33041.873 

33041.494 
35041.243 
33040.634 
33040.174 
33039.8?2 
33059.625 
33039.349 
330%. 919 
33058.273 

2 33037.728 
33037.335 
33036.173 
33335.605 
33935.226 
33034.661 

2 33033.424 
~ 33033.133 

33032.855 
33032.450 

2 33031.821 
33029.016 
33022.680 

2 33G2S.188 
2 33028.098 

33027.70 1 
33027.391 
33026.922 
33026.172 
33025.65.5 
3303.555 
33024.553 
33024.223 
33022.770 

2 33020.807 
33020.314 
33019.80G 
33019.443 

2 33018.854 
33C 17.692 
33017.344 

2 35016.341 
330 16.138 
33915.822 
330 15.477 

2 33014.855 

3 
3 
3 
7 
3 
3 
4 
3 
6 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
8 
4 
5 
3 
3 
3 
5 
3 
3 
3 
3 
3 
3 
3 
6 
4 
3 
3 
3 
3 
3 
3 
3 
3 
5 
3 
4 
3 
7 
3 
3 
3 
3 
3 
3 
5 

I 

1 
I 
I 
I 

I 
I 
I 

43771.490-10726.322 2 I 4.5- 4.5 4.5- 4.5 

47735.510-14693.090 -15 I 1.5- 0.5 1.5- 0.5 
3e759.850- 5717.976 4 I . - . 3.5- 3.5 

I 
I 
I 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

40316.585- 7278.862 5 I 3.5- 4.5 3.5- 4.5 

10436.770-43470.195 -1 I 4.5- 3.5 4.5- 3.5 

44331.060-11799.241 2 I . - . 4.5- 5.5 

10436.770-45464.975 -17 I 4.5- 5.5 4.5- 5.5 
38530.110- 5502.060 48 I . - . 2.5- 1.5 

I 
i 
I 
I 
I 
I 

I 
I 

I 
I 
I 

41659.050- 8638.233 -10 I . - . 4.5- 5.5 

40297.730- 7278.862 -14 I 5.5- 4.5 5.5- 4.5 

40295.200- 7278.862 3 I . - . 4.5- 4.5 

40513.220- 7493.564 -1 I 3.5- 2.5 3.5- 2.5 

1.045 1.390 .345 

1:095 :840 .255 

1:085 1:545 .460 

.72 .86 .14 

:71 1:05 .34 

1.070 1.545 .475 

191 1:31 .40 

i 
1.045 1.391 346 I 

I 
I 
I 
I 

1.095 0.840 255 I 
1.165 1.596 431 I 

I 

I 
1 
I 

0.724 0.860 136 I 
I 
I 

1.085 

0.724 
1.245 

.373 2 s  i 
I 
I 

.050w 326 I 

.169 76 I 
I 

1.120 1.514 394 i 
I 
I 
I 

1.070 1.545 475 I 
I 
I 

1.045 1.545 500 I 
I 
I 
I 

0.925 1.321 396 I 

WAVELENGTH NOTES ------------------- 
3025.07 17 
3025.2078 
3025.2431 
3025.2799 
3025.3174 
3025.4119 
3025.4483 
3025.5063 
3025.5331 
3025.5813 
3025.6165 
3025.6395 
3025.6953 
3025.7374 
3025.7696 
3025.7877 
3025.8129 
3025.8523 
3025.9 1 15 
3025.9614 
3025.9974 
3026.1038 
3026.1555 
3026.1906 
3026.2424 
3026.3557 
,3026 3 1 9  
3026.4077 
3026.4449 
3026.5026 
3026.7596 
3026.7904 
3026 A355 
3026.8437 SI 
3026 . a 0 1  
3026.9082 
3026.9515 
3027.0203 
3027.0686 
3027.1318 
3027.1689 
3027.1969 
3027.3321 
3027.5121 
3027.5573 
3027.6040 
3027.6372 
3027.69 12 
3027.7977 
3027 -857 1 
3027.9216 
3027.9402 
3027.9692 
3028.0009 
3028.0579 

03 
03 



c 
I OB'S 03s TERM TERM 

C HAVEtIUHBER I T2 - T I  0 - C  I J2 - J1 J2 - J1 

33014.374 3 
33013.930 3 
33013.530 3 
33012.530 3 - -. . - - -. 
33012.181 3 i 

2 33011.605 6 42719.590- 9707.980 -5 I 5.5- 6.5 5.5- 6.5 
33011.157 3 I 
33010.332 3 
33009.749 3 I 
33039.135 3 
33003.237 3 

2 33008.079 3 12048.548-45056.650 -23 i . - . 1.5- 2.5 
33G07.553 3 1 - - . . . - - - 

2 33005.910 9 38724.885- 5717.975 1 i 2.5- 3.5 2.5- 3.5 
2 33005.263 9 36976.110- 3969.846 -1 1 3.5- 2.5 3.5- 2.5 

33005.606 5 I 
I 33004.998 3 

33004.759 3 
33004.209 3 
33003.872 3 
33003.365 3 
33002.900 3 
33002~655 3 
33002.905 3 
33003.664 3 
33001.371 3 
33000.559 3 

2 33000.188 
2 32999.817 

32999.446 
32998.939 
32998.500 
32?$2.05 1 
32997.778 

36970.040- 3959.846 
13192.903-46:92.700 

2.5- 2.5 
2.5- 3.5 

32997.384 3 i 
32995.f94 3 I 

2 329~6. i23  i 13313.685-46009.840 -32 i . - . 5.5- 4.5 
32995.375 3 I 

2 32996.797 5 13192.903-46187.750 -50 I . - . 2.5- 1.5 
2 32994.518 9 32394.525- 0.000 -7 I 1.5- 0.5 1.5- 0.5 

32993.787 3 i 
32993.376. 3 I 
32993.082 3 I 
32992.690 3 I 
32992.086 3 I 
32991.090 3 I 
32990.664 3 I 
329S9.572 3 I 
32339.399 3 I 

2 32990.083 5 41628.325- 8638.233 -9 I 4.5- 5.5 4.5- 5.5 

52987.732 3 
32987.422 4 

32983.753 3 

329Z6.507 3 
325'84.913 3 

1: 140 
1.200 

06s 09s ODs I TERfl TERM TERfl 
G2 G I  DG I G2 61 DG 

.-----------------+------------------ 

I 
I 
I 
I 
1 
I . .305 I 1.185 1.485 300 

i 
I 
1-0.054 
I 

.593 .453 I 1.140 

.670 .470 I 1.200 

I 

.030 1084 

.596 456 

.670 470 

1;405 i:66o .255 i 1.405 1.670 265 
I 0.372 0.950 578 
I 
I 
I 
I 
I 
I 
I 
I 0.950 1.050 100 
I 
I 0.372 0.740 368 

1 : l O O  3:140 2.04 I 1.110 3.150 2040 

I 
I 
I 
I 
i 

.367 I 1.155 1.514 

I 
359 

09s TERM 
IS IS 
,--------- 

3028.1002 
3028.1428 
3028.1794 
3028.27 12 
3028.3032 
3028.3560 
3028.3971 
3028.4728 
3028.5263 
3028.5827 
3028.665 1 
3028.6795 
3028.7278 
3028.7868 
3028.8462 
3028.9055 
3028.9623 
3028.9842 
3029.0347 
3029.0656 
3029.1122 
3029.1548 
3029.1773 
3029.2003 
3029.2683 
3029.2952 
3029.3688 
3029.4038 
3029.4379 
3029.4719 
3029.5185 Z? Q 
3029.5588 
3029.599 1 
3029.6251 
3029.6612 
3029.6970 
3029.7770 
3029.8457 
3029.8988 
3029.9244 
3029.9915 
3030 -0293 
3030.0563 
3030.0923 
3030.1478 
3030.2393 
3030.2784 
3030.3318 
3030.3787 
3030.3946 
3030.5477 
3030.5762 
3030.6603 
3030.8057 
3030.9133 



I OBS 09s TERM TERM I OBS OBS OBS I TERM TERM TERM I OBS TERM 
C WAVEtNFX3ER I T2 - T 1  0 - C  I 52 - J1  52 - J1  I 62 61 DG I G2 6 1  DG I IS IS 

32931.854 3 
32990.200 3 
32979.596 3 
32979.229 4 
32978.793 3 - -. . - . . - 
32978.411 3 
32977.718 3 
32976.657 3 
32976.241 4 
32975.597 3 

2 32975.488 3 35945.320- 3969.846 
32974.357 3 
32974.049 3 
32973.72% 5 

2 32972.943 7 36942.795- 3969.846 
3372.569 3 
32972.276 3 
32971.630 4 

32970.363 3 
2 32970.644 5 40469.010- 7498.364 

2 3i969.240 9 41608.075- 8638.233 
32569.215 3 
32?55.72:, 3 

2 329j8.021 6 43694.395-10726.322 
2 72956.C55 5 44766.125-11799.241 

32066.576 3 
327S6.204 3 
32565.874 3 
32965.553 3 
32965.012 3 
32963.590 3 
32961.759 3 
32961.491 5 

2 32961.111 5 42669.090- 9707.980 
32960.323 3 
32959.932 3 
32959.366 3 
32959.178 3 
32955.699 2 
32957.655 3 
32955.240 3 
32554.911 3 

5- 2.5 

i 
I 
I 
I 
I 
I 
I 
1 

I 

-6 2.5- 2.5 2.5- 2.5 

-2 I . - . 1.5- 2.5 

-2 I 6.5- 5.5 6.5- 5.5 

8 I . - . 5.5- 4.5 
11 I . - . 4.5- 5.5. 

1 32954.184 4 6313.866-39258.050 

2 32953.293 4 35455.355- 5502.060 
32953.717 3 

3352.856 5 
32752.259 3 
32951.809 3 

32351.174 6 I 
2 32951.317 9 44750.600-11799.241 -42 i . - . 6.5- 5.5 

i 
0 I 4 . 0 -  4 . 0  4 . 0 -  4 . 0  

. 2.5- 1.5 
I 
I 

- 2 1  . -  
I 

2 32950.814 9 42658.795- 9707.980 -1  i 6.5- 6.5 6.5- 6.5 
32950.159 3 I 
32949.782 3 I 
32949.086 4 I 
32548.485 3 I 

1:040 1:660 .620 

1:095 1:520 .425 

:49 1:14 .65 

11180 11485 .305 

030 70 

I 
I 
1 

I 
I 
I 
I 
I 
I 

40 I 

I 

I 
I 

1.040 1.670 630 I 
1 
I 
I 

1.250 1.321* 71  I 
I 

1.095 1.514 419 I 
I 
I 

1.130 1.391 261 I 
1.090 1.373* 283 I 

I 
I 
I 
I 

i 
I 
I 

0.487 1.140* 653 I 
I 

1.300 1.169 131 I 

I 
1.150 1.373* 223 I 

I 
1.180 1.485 305 I 

I 
1 
I 
I 

I 

1 33 

WAVELENGTH NOTES ------------------- 
3031 -0879 
3031.2399 
3031.2954 
3031.3291 
3031.3692 
3031.4043 
3031.4680 
3031.5656 
3031.6038 
3031.6630 
3031.6730 
3031.7770 
3031.8053 
3031.8349 
3031.9070 
3031.94 14 
3031.9684 
3032.0278 
3032.1185 
3032.1443 
3032.1924 
3032.2499 
3032.2951 
3032.3542 
3032.4633 
3032.4926 
3032.5269 
3032.5572 
3032.5854 
3032.6365 
3032.7673 
3032.9331 
3032.9605 
3032.9954 
3033.0680 
3033.1039 
3033.1560 
3033.1733 
3033.2174 
3033.3135 
3033.5358 
3033.5661 
3033.6330 
3033.6760 
3033.7 150 
3033.7553 
3033.81 02 
3033.8517 
3033.8970 
3033.9 10 1 
3033.9433 
3034.0036 
3034.0383 
3034.1024 
3034.1578 

W 
0 



32946.923 
3346.428 
32944.743 
32344.356 
329Ct3.897 
32943.539 
32943.182 
32942.219 
32941.917 
3294 1.444 
322'40.624 
32940.118 
32939.816 
32938.900 

2 32933.824 
32938.348 
32936.6 13 

2 32935.945 
32935.587 
32935.21 1 
32934.554 
32932.797 
32932.197 
32931.976 
32930 .8$4 
32930.489 
32929 -904 

1 

3 
3 

3 
3 
3 
3 
3 - 

32928.722 3 
32928i254 3 
32927.9a7 3 
32926.644 3 
32926.411 3 
32925.750 3 
32925.453 4 
32925.109 3 
52924;i8i 3 
3 2 9 2 3 . a  4 
32923.274 3 

J 
3 13809.910-46748.670 
4 
3 
8 40214.805- 7278.862 
3 
3 
3 
3 
3 

- 3  
3 
3 
3 

64 

2 

32921.189 3 
32919.593 6 32919.605- O.OGO -12 
32319.335 3 
32913.632 3 
32918.067 3 
32917.204 3 

32916.070 3 
32914.074 3 
32913.401 3 

32912.278 3 

2 32916.602 4 10436.770-43353.370 2 

2 32912.795 9 36S82.645- 3959.846 -4 

32911.492 5 
2 32911.174 4 11504.095-44415.313 -31' 
2 32910.931 6 34925.920- 2014.956 -23 

4.5- 5.5 4.5- 5.5 

. - . 4.5- 3.5 

4.5- 4.5 4.5- 4.5 

1.0- 0.0 1.0- 0.0 

. - - 4.5- 3.5 

2.5- 2.5 2.5- 2.5 

. - . 3.5- 3.5 
2.5- 1.5 2.5- 1.5 

06s OBS OBS I TERM TERM TERM 
62 61 DG I 62 61 DG 

-----------------+------------------ 
I 
I 

1:095 1:375 .28 I 1.095 1.373 278 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 0.657 1 . 0 0 0 ~  343 
I 

I OBS TERM 
I IS IS 

-I* 
i i 

225 I 
I I 
I 1 

1:315 11545 -230 I 1.320 1.545 

i i 

1:490 :OOO 

1:OlO 1:660 .650 

1:115 1:880 .765 

1.490 O.OOO* 0 

0.724 0.970~ 246 

1.010 1.670 660 

0.859 0.940 81 
1.115 1.881 766 

I 
I 
I 
I 
I 
4 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 28, 

3034.2092 
3034.2638 SI 
3034.30 16 
3034.3472 
3034.5024 
3034.5353 
3034.5803 
3034.6133 
3034.6462 
3034.7349 
3034.7627 
3034.8063 
3034.88 19 
3034.9285 
3034.9563 
3035.0407 
3035.0477 
3035.0916 
3035.2515 
3035.3130 
3035.3460 
3035.3807 
3035.4412 
3035.6032 
3035.6585 
3035.6789 
3035.7832 
3035.8159 
3035.8699 
3035.9789 
3036.0220 
3036.0466 
3036.1705 
3036.1919 
3036.2529 
3036.2798 
3036.3120 
3036.3884 
3036.4246 
3036.4813 
3036.6736 
3035.8208 
3036.8445 
3036.9095 
3036.9616 
3037.0412 
3037.0968 
3037.1458 
3037.3300 
3037.3921 FE P 
3037.4481 
3037 -4958 - . -. . . . - - 
3037.5683 
3037.5977 
3037.6201 

I I 



32909.781 3 
32909.418 3 
32903.879 3 
329C8.118 3 

2 32907.852 
2 32907.454 
32997.145 
32906.753 
32905.275 
32905.797 
32905.155 

34922.835- 2014.966 -17 i 0.5- 1.5 
43095.860-10188.463 57 I . - . 

I 

32904.064 3 i 
32903.080 4 I 

2 32902.546 9 40400.905- 7498.364 5 1 2.5- 2.5 
32902.126 4 I 
32901.634 3 1 
32901.257 3 I 

I 32900.766 3 
32900.225 3 
32899.729 4 I 
32899.195 3 I 

2 32893.647 4 41535.m- 8638.233 -5 i . - . 

2 32895.1s 9 34911.115- 2014.966 -11 I 1.5- 1.5 

3289a.201 3 I 
32897.070 3 I 

2 32896.496 3 15657.15648553.715 -63 I . - . 
32895.716 3 i 
32895.190 5 I 

2 32894.511 
32894.059 
32393.544 
32893.281 
32892.116 

2 33871.322 
32590.999 

2 32890.409 
32589.20 1 
39t3.637 
5237.734 
3fE37.330 
32856.225 
32235.78 1 
3334.027 
32G22.632 

10436.770-43331.310 9 
3 
3 
3 
3 
3 41529.540- 8638.233 
3 
4 8138.666-41089.060 
3 
3 
3 
3 
3 
3 
3 
3 

32ES1.382 3 
3231.079 3 
32C:;3.660 4 
32579.737 4 
3LS79.415 3 
32573.102 3 
32678.657 3 
32878.33G 3 
31877.861 3 
32877.448 3 
32877.291 3 

1 3.5- 4.5 
I 
I 
I 
I 
I 
I 

0.5- 1.5 
1.5- 0.5 

2.5- 2.5 

4.5- 5.5 

2.5- 2.5 
1.5- 1.5 

4.5- 5.5 

4.5- 5.5 

2.5- 2.5 

1.010 1.880 .87 i 1.010 1.881 871 
I 1.120 2.402~1282 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 1.155 1.514 359 
I 
I 
I 1.000 0.640* 360 

581 

* . -  

1:lOO 1:320 .220 I 1.100 1.321 221 

I 

1:300 1:880 .580 I 1.300 1.881 ! 
I 

:715 1:045 .330 I 0.724 1.055 331 

I 
I 
I 
1 1.165 1.514 349 
I 
I 0.414 0.935 521 
I 
I 
I 
i 
I 
1 
I 
I 
I 
I 

.365 I 
I 
I 
I 
I 
I 
1 
I 

OBS TERM I 
IS IS I HAVELENGTH NOTES 
---------+-------------------- 

I 
I 3037.7263 
I 3037.7598 
I 3037.8095 
I 3037.8798 
I 3037.9043 
I 3037.9411 
I 3037.9696 
I 3038.0058 
I 3033.0499 
I 3038.0941 
I 3038.1533 
I 3038.2541 
I 3038.3449 
I 3038.3943 
I 3038.4330 
I 3038.4785 
I 3038.5133 
I 3038.5587 
I 3038.6085 
I 3038'.6544 
I 3038.7038 
I 3038.7544 
I 3038.7956 
\ 3038.9000 
1 3038.9531 
I 3038.9861 
I 3039.0251 
I 3039.0737 
I 3039.1365 
I 3039.1782 
I 3039.2258 
I 3039.2501 
I 3039.3578 
I 3039.4311 
I 3039.4610 

-597 I 3039.5155 
I 3039.6272 
I 3039.6793 
I 3039.7628 
I 3039.8001 
I 3039.9022 
I 3039.9433 
1 3040.1054 
I 3040.2344 
I 3040.3500 
I 3040.3780 
I 3040.4168 
I 3040.5021 
I 3040.5319 
I 3040.5608 
I 3040.6020 
I 3040.6319 
1 3040.6756 
I 3040.7138 
I 3040.7283 



c 

. .445 

I CBS OB5 TERH TERM I OBS OBS OBS I TERM TERN TERN 
C WtVEtIUl%El? I T2 - T1 0-C I J2 - J l  J2 - J1 I G2 G 1  DG 1 G2 G 1  DG 

I 1.150 1.596 446 

2 32G71.524 5 16362.000-49233.475 49 
32270.953 3 

1:lSO 1:545 .395 

.~~ 

32670.674 3 
2 32869.651 3 40148.535- 7278.852 -22 
2 32269.077 9 36833.925- 3969.846 -2 

32858.791 3 

I 1.150 1.545 395 

32868.464 3 
2 32867.825 9 11504.095-44371.525 -5 
2 32857.346 3 42575.325- 9707.980 1 

32866.856 3 
32865.515 3 
32865.087 3 - -- . - . - -. 

2 32855.425 4 40353.785- 7498.364 4 
2 32264.910 5 33%2.890- 5717.976 -4 

32364.634 4 
32364.303 3 
32363.157 3 
32852.842 3 
32862.S.6 3 
32a52.265 J 
32861.569 4 
32850.332 4 
32859:533 3 
32859.115 3 
32858.766 3 
32353.387 3 

2 32857.815 5 xs75.800- 5717.976 -9 
2 32857.390 7 11504.t35-44361.495 -10 
2 32855.947 9 38359.000- 5502.060 7 

32855.463 3 
32856.243 3 
32856.095 3 
32855.956 3 
321255.602 3 
32854.506 3 
32S54.179 3 
C3853.4C3 3 
32353.225 3 
32552.936 4 
32852.801 3 
32852.348 3 
32251.953 3 

32851.072 4 
33-850.897 3 
32850.208 3 
32850.015 3 

2 32351.397 9 40130.265- 7278.862 -6 

32852.801 3 
32852.348 3 
32251.953 3 _ ~ ~ _  

2 32351.397 9 40130.265- 7278.862 -6 
32851.072 4 
33-850.897 3 
32850.208 3 
32850.015 3 

2 32c't9.5?8 3 154~9.640-49349,270 -32 
328'18.167 3 
32847.904 3 
32847.566 3 

- . 4.5- 3.5 

- . 3.5- 4.5 
3:5- 2.5 3.5- 2.5 

3.5- 3.5 3.5- 3.5 - . 5.5- 6.5 

- . 2.5- 2.5 
2:5- 3.5 2.5- 3.5 

3.5- 3.5 3.5- 3.5 . - . 3.5- 2.5 
1.5- 1.5 1.5- 1.5 

5.5- 4.5 5.5- 4.5 

. - . 3.5- 4.5 

.-----------------+------------------ 
I 
I 
I 
I 
I 1.050 0.980* 70 
I 
I 
I 1.060 1.545 485 

445 

1:08 : 1 

1:225 1:660 .430 I 1.225 1.670 
! 
I 

.86 .97 .114 I 0.859 
I 1.090 
I 
I 
I 
I 1.080 

1.130 1.596 .466 i 1.120 
1.02 . 

.970* 111 

.485 395 

.321* 241 

.596 476 

HAVELENGTH NOTES 

3040 -8657 - . . . - . - . 
3041.0275 f 
3041.0632 
3041.1592 
3041.26 18 
3041.3105 
3041 3 0 5  
3041.4351 
3041.4882 SO 
3041.5147 
3041.5450 
3041 -6041 
3041.6484 
3041.6938 
3041.7253 
3041.7742 
3041.8262 
3041.8739 
3041.8994 f 
3041.9301 
3042.0352 
3042.0653 
3042.0927 
3042.1187 
3042.1832 
3042.2931 
3042.3670 
3042.4104 
3042.4427 
3042.4778 
3042.5308 DJO 
3042.570 1 
3042.6 11 1 
3042.6560 
3042.6763 
3042.6900 
3042.7020 
3042.7357 
3042.8372 
3042.8675 
3042.9389 
3042.9558 
3042.9826 
3042.995 1 
3043.037 1 
3043.0737 
3043.1252 
3043.1553 
3043.1715 
3043.2270 
3043.2532 
3043.2918 
3043.4244 
3043.44Q 
3043.480 1 

I I 



3247.104 

528'6.59 1 
323i5.978 
32844.0 16 

2 32C43.621 
32842.315 

32245 -828 

32841.701 
2 32541.370 

32641.0S4 
32840.854 
32240.542 
32540.27 1 

2 32839.854 
32839.247 
328%. 534 
32839 -279 
32837.697 

2 32837.394 
2 32237.156 

32835.857 
2 32835.381 
2 32335.381 

32E34.874 
32834.626 
32834.216 

2 32333.851 

32632.632 

32835.063 

32833.354 

32632.3 17 
32831 -615 
32831.179 
32830.435 
32830.050 

2 32829.650 
32G29.lC4 
32228.9 03 
32G28.62 1 
32323.143 
32227.789 

2 32325.853 
32326.197 
32825.466 
32825.105 

2 32814.654 
32824.355 
32823.930 
32223.042 
32622.759 

2 32822.430 
3?S2?. 0 3 3  

2 32821.117 
32820.855 

322 27.4 18 

3 
3 
3 
3 
3 
4 
3 
4 
9 
3 
3 
3 
3 
6 
3 
3 
3 
3 
3 
3 
3 
9 
9 
4 
3 
3 
3 
5 
3 
3 
3 
3 
3 
3 
3 
9 
3 
3 
3 
3 
3 
3 
8 
4 
3 
3 
9 
3 
3 
3 
3 
6 
3 
5 
3 

40341.970- 7498.364 

32841.375- 0.000 

43556.215-10726.322 

44636.635- 11799 -241 
15541.160-48478.270 

40114.225- 7278.862 
38337.450- 5502.060 

14295.565-47129.430 

34844.620- 2014.966 

42059.210- 9242.356 

36360.445- 3235.770 

11504.095-44325.520 

15657.156-Wt78.270 

. 1.5- 

0.5 1.5- 

. 5.5- 

. 4.5- . 3.5- 

4.5 4.5- . 1.5- 

. 3.5- 

1.5 1.5- 

3.5 3.5- 

0.5 1.5- 

4.5 3.5- 

. 2.5- 

I 
I 
1 
I 
I 
I 

2.5 I 
I 
I 

0.5 1 
I 
1 
I 
I 

4.5 I 
I 
I 
I 
I 

5.5 I 
3.5 I 

I 
4.5 I 
1.5 I 

I 
I 
I 
I 

2.5 I 
I 
I 
I 
I 
I 
I 
I 

1.5 I 
I 
I 
I 
I 
I 
I 

3.5 I 
I 
I 
I 

0.5 I 
I 
1 
I 
1 

4.5 I 
I 

3.5 I 
I 

1:250 

1: 135 
1.17 

1:53a 

1:190 

1 :520 

.86 

3: 140 

1 : 545 
1.17 

1:ao 

1 : 355 

.300 

.96 

# 

1.89 

.265 

.410 

.350 

.175 

1.22 

.08 

0.890 1.321* 431 

1.234 3.150 1916 

1.120 1 . 3 9 1 ~  271 

1.075 1.373 298 
1.040 0 . 9 7 0 ~  70 

1.135 1.545 410 
1.160 1.169 9 

0.790 0.920 130 

1.528 1.88 353 

1.190 1.369 179 

1.520 0.299~1221 

0.859 0 . 9 6 0 ~  101 

1.000 0.970 30 

3043.5229 
3043.5485 
3043.5705 
3043.6273 
3043.8091 
3043.8457 
3043.9667 
3044.0236 
3044.0543 
3044.0799 
3044.1022 
3044.1311 
3044.1552 
3044.1939 
3044.251 1 
3044.3200 
3044.3409 
3044.3948 
3044.4229 
3044.4441 
3044.5654 
3044.6096 
3044.6096 
3044.6391 
3044.6566 
3044.6796 
3044.7176 
3044.7505 
3044.7975 
3044.8645 
3044.8937 
3044.9588 
3044.9993 
3045.0635 
3045.1031 
3045.1411 
3045.1880 
3045.2 104 
3045.2365 
3045.2809 
3045.3 137 
3045.3481 
3045.4006 
3045.45 14 
3045.531 1 
3045.5627 
3045.6037 
3045.6323 
3045.667 1 
3005.7542 
3045.7804 
3045.81 10 - . - . - . . 
3045.8473 
3045.9328 
3045.957 1 

PLNS 
PLNS 

DJ1 SI 



C 
I 

32823.417 3 I 
2 32319.949 4 41453.205- 8038.233 -23 I . - . 
328 19.64 1 

2 32818.997 
328 1 3.605 

2 328’18.230 
326 17.7 10 
328 17.4 13 
32816.717 
32316.233 

2 32515.923 
2 32815.547 4 

32314.213 4 
32813.675 3 

2 32813.232 3 
32812.783 3 

2 32812.125 9 
32812.002 7 
32811.250 3 
32211.025 3 
32809.773 3 
32809.255 3 
328G7.510 3 
32806.517 3 

2 32805.991 3 
2 32605.600 9 
2 32835.011 9 

32804.696 4 
32604.322 3 

2 32803.716 5 
32803.133 4 
32C02.802 3 
32302.422 3 
32799.767 3 
32798.553 4 

32ai2.579 3 

42C61.310- 9262.356 

40316.525- 7498.354 

I 
I 
I 

13 I 4 . 3 -  3.5 

9 I 3.5- 2.5 

32798.CS5 3 
32796.964 3 
32796.531 3 
32796.182 3 
32795.850 3 
32795.661 3 
32794.809 3 
32794.081 3 
32793.810 3 

1 32793.234 3 
32792.990 3 
32792.50; 3 
32791.905 3 
32791.459 4 
32791.001 3 
32790.676 3 

2 527aj.29i 5 
327W.83rt 3 
32788.343 3 

i 
I 3.5- 4 * 5  

16362.000-49177.890 33 I . - . 
3317.610- 5502.050 -3 I . - . 

I 
I 

1 
I 
I 

41451.460- 863S.233 5 I . - . 

38530.110- 5717.976 -9 I 2.5- 3.5 

i 
41444.289- 8533.233 -56 I . - . 
42513.590- 9707.980 -10 I 5.5- 6.5 
36774.a65- 3969.846 -a I 3.5- 2.5 

I 
I 

I 
38521.710- 5717.970 -18 I . - . 

9386.801-42180.150 

38507.290- 5717.976 

I 

- . .  

- . .  

I I 
I I 

I 
I .  

4.5- 5.5 I . I 1.130 1.514 384 I 
I .  I I 

4.5- 3.5 I . . .195 I 1.175 1.369 194 I 
I .  1 I 

3.5- 2.5 I . . .24 I 1.085 1.321 236 I 
I .  I 
I .  I 
I .  . .39 I 
I .  

4.5- 3.5 I . 
2.5- 1.5 I . 

I 
1 1.050 
I 1.170 

i .  I 
i .  

5.5- 5.5 I . 
! *  

i 

! 
I 1.280 

I 
2.5- 3.5 I 1:245 1:595 .350 I 1.245 

I .  I 
I .  I 
I .  
I .  I 

i .  
I .  

4.5- 3.5 i . 
I .  
I .  
I .  
I .  
I .  
I .  
I .  

i 
I 
I 
I 

.040* 10 I 

.169 1 I 
I 
I 

.514 234 I 
I 
I 

.596 351 I 
I 
I 
I 

i .  i 
I .  I 
I .  I 

5.5- 5.5 I . I 1.065 1.514 449 i 
5.5- 6.5 I 1.115 1:485 .370 1 1.115 1.485 370 I 
3.5- 2.5 I 1.095 1.660 .565 I 1.127 1.670 543 I 

I I 
I I 
I 1.145 1.596 451 I 
I I 
I I 
I I 
I I 

I I I 

i .  
I .  
I .  
I .  
I .  
I .  
I .  

5.0- 4 . 0  i . 
I .  
I .  
I .  
I .  
I .  
I .  

3.5- 3.5 I . 
I .  
I .  

-257s 

-4 

NAVELENGTH NOTES 

3045.9978 
3046.0412 
3046.0598 
3046.1296 
3046.1660 
3046.2008 
3046.2490 
3046.2766 
3046.3412 JP 
3045.3361 
3046 A149 
3046 -4498 
3046.5737 
3066.6235 
3046.6648 
3046.7065 
3046 -7254 
3046.7676 
3046.7790 P 
3046.8488 
3046.8697 
3046.9860 
3047.0332 
3047.1962 
3047.28S4 
3047.3373 
3047.3736 
3047 A283 
3047.4576 
3047.4923 
3047.5486 
3047.6023 FE 9 
3047.6335 
3047.6688 
3047.9155 
3048.0279 HAZY 
3048.0708 
3048.1760 
3048.2163 
3048.2487 
3048.2796 
3048.2972 
3048.3764 
3048.4440 
3048.4692 
3048.5172 
3048.5455 
3048.5903 
3045.6463 
3048.6878 
3048.7304 
3048.7606 
3048.8b94 
3048.9319 
3048.9775 



I @PS C3S TERM TEf?M 
2 WA'JEN\MBER I T2 - T I  0 - C  I J2 - J1 J2 - J1 

I 
32788.057 3 I 
32787.507 7 I 

2 32787.604 9 42029.980- 9242.356 -20 I 3.5- 3.5 3.5- 5.5 

I 32787.163 3 
32785.657 3 - - - - . - . 

2 32784.033 5 14295.565-47079.610 -12 i 3.5- 2.5 3.5- 2.5 
2 32781.5X 9 44580.760-11799.241 -1 I 4.5-  5.5 4.5- 5.5 
2 32781.107 4 13lO9.910-46591.055 -38 I . - . 4.5- 3.5 
32750.652 3 i 
32779.668 3 I 
32778.941 3 
32778.459 3 
32777.C46 3 

2 32775.935 5 12992.644-45768.610 -31 i . - . 2.5- 2.5 
32775.583 3 I 

52774.044 3 I 

2 32774.953 5 42482.960- 9707.963 -27 I 6.5- 6.5 6.5- 6.5 
2 32774.787 5 38492.760- 5717.976 3 I 3.5- 3.5 3.5- 3.5 

2 32772.029 3 14476.135-47248.155 9 I . - . 4.5- 5.5 
32771.779 4 
32771.372 4 
32776.594 j 
32770.378 3 
32769.820 3 
32769.448 4 

2 32765.936 
2 32767.718 
32767.242 -~ -. - - 

2 32756.352 
32765 -745 
32?64.730 
35764.335 

2 327b3.533 
32763.037 

40047.735- 7278.862 
15809.910-46577.625 

41404.605- 8638.233 - 

3 
3 
5 
9 
4 
3 
3 
7 13809.910-46573.500 
3 

. - . 3.5- 4.5 . - . 4.5- 3;5 

6.5- 5.5 6.5- 5.5 

3 i  
3 1  

I 
.lo 1 

I 
I 
I 

-2 I 4.5- 5.5 4.5- 5.5 
I 

2 32761.351 5 17296.905-50058.235 21 i . - . 4.5- 3.5 
32760.955 4 I 

I 
32759.698 3 I 
32760.654 3 

2 32753.719 3 156't1.100-48339.780 39 I . - . 3.5- 3.5 

2 32756.223 5 40254.585- 7493.364 2 1 . - . 1.5- 2.5 
2 32755.716 4 8178.666-40355.36,5 -3 I . - . 2.5- 3.5 

32755.735 3 I 
32755.458 4 i 

2 32752.213 2 12992.644-4574~.1m 32 i . - . 2.5- 3.5 
I 
I 

32751.655 3 
32751.093 4 

. 3.5- 3.5 2 32750.524 4 8709.640-41450.320 4 I . - 
2 32748.975 3 41337.240- 8638.233 -32 I . - . 5.5- 5.5 

I 
.19 I 

1:060 1:375 .315 

1:OSO 1:520 

i 
1:135 1:485 .350 I 
1.095 1.595 .500 I 

I 
I 
I 
I 
I 

:657 1:023 

1.060 1.363s 309 

6.790 0.960* 170 
1.060 1.373 313 
0.657 1.100 443 

0.643 0.755 112 

1.135 1.485 350 
1.095 1.596 501 

1.060 1.030 30 

i 
I 
I 1.100 1.545r 445 
I 0.657 0.750~ 93 
I 

440 I 1.080 1.514 434 
I 
I 
I 

366 I 0.657 1.025 368 
I 
I 0.494 1.000s 506 
I 
I 
I 
I 1.040 0.950+ 90 
I 0.414 0.850 436 
1 1.140 1.321s 181 

I .  
I 
I 0.643 0.000* 0 
I 
i 
I 0.308 0.980s 672 
I 1.125 1.514 339 

I 
I 3G49.0032 
I 3049.0463 
I 3049.0553 Q 
I 3049.0873 
I 3049.2273 
I 3049.3784 
I 3049.6105 
I 3049.6506 
1 3049.6920 
I 3049.7845 
I 3049.8521 
I 3049.8970 
1 3050.0284 
I 3050.1318 
I 3050.1646 
I 3050.2232 
I 3050.2387 
I 3050.3078 
I 3050.4954 
I 3050.5187 
I 3050.5565 
I 3050.6103 
I 3050.6491 
I 3050.7010 
I 3050.7357 i I 5OSO;j85j 3050.8967 

I 3050.9411 
1 3051.0230 
I 3051.0504 
i 3051.1750 
I 3051.2118 
I 3051.2813 
I 3051.3326 
I 3051.4897 
I 3051.5266 
I 3051.5565 
I 3051.6520 
I 3051.7349 

.507 I 3051.9215 
I I 3052.0129 3051.9674 

I 3052.0387 
I 3052.0736 
I 3052.1251 
I I 3052.1596 3052.1994 

I 3052.2470 
1 3052.2923 
I 3052.3330 
I 3052.3411 
I 3052.3931 
I 3052.4455 
I 3052.4836 
1 3052.6429 



c 
32743 -470 
32747.376 
32745.504 
327(r5.473 

2 32743.659 
2 32760.417 
2 32737.374 

32727.152 
2 32725.390 

32724.332 
32719.518 
327 14.992 

2 32713.920 
2 32713.734 
2 32713.5G5 

327 13.027 
3271 1.184 
327 10.272 

2 32708.264 
32707.561 

2 32706.694 
2 32705.840 

32705.458 
32703.785 
32703.374 
32701.908 
32699.85 1 

2 32698.283 
32697.640 

3 
4 
J 
3 
8 41381.835- 8532.233 7 
6 443.39.630-11799.~51 28 
7 35455.355- 5717.976 -5 
5 z 12992.644-45718.025 7 
5 
9 
4 
9 41352.155- 8635.233 -32 
6 28215.650- 5502.060 4 
2 41955.897- 9242.354 4 
4 
3 
3 
4 14295.555-47003.820 9 
3 
5 41949.045- 9242.356 5 
9 39984.710- 7278.862 -8 
4 
4 
4 
4 
4 
4 8138.666-40896.955 -6 
4 

2 32697.286 6 33199.355- 55C2.050 -9 
2 32L97.024 9 36666.870- 3969.8'16 0 
2 32696.716 6 41939.060- 9242.356 12 

32694.949 3 
32594.128 

2 32693.317 
2 326S2.550 

32692.054 
326M. 673 
32686.7 13 

2 32653.200 
32582.479 

2 32681.895 
32679.945 
32677.872 
32677.221 
32675.244 

2 32675.244 
32673.660 

2 32673.096 
1 32672.330 
2 32671.987 

32671.6a7 
2 3267 1.399 

32669.973 
32668.891 

3 
8 36663.170- 3969.846 -7 
4 16362.000-49054.605 -55 
4 
J 
4 
6 40181.615- 7498.344 -51 
3 
7 43408.215-10726.322 2 
4 
4 
4 
5 
5 120(t8.548-44723.835 -43 
4 
7 36642.955- 3963.856 -13 
4 93.36.801-42053.140 -9 
3 14221.716-'1633.745 -42 
4 
6 13013.685-45L85.GFO -6 
3 
5 

I .  i I 
4.5- 5.5 I 1.145 1:520 .375 I 1.145 1.514 369 I - . 6.5- 5.5 I . . .31 1 1.060 1.373 313 I 
2.5- 3.5 I 1.320 1.595 -275 I 1.300 1.596 296 I 

4.5- 5.5 

2:5- 3.5 
I .  i i 

2.5- 3.5 2.5- 3.5 I .64 1:07 .43 I 0.643 1.065 422 I 
I 1.07 . .21 I I 

3.5- 4.5 1 1.05 1.36 .307 I I 
I .  I I . - . 4.5- 5.5 I . . .305 I 1.225 1.514 289 I 

0.5- 1.5 0.5- 1.5 I .975 1.170 .195 10.996 1.169 173 I 
. - . 2.5- 3.5 I . I 1.090 1.369 279 I 

I .  I i 
I I .  I 

I .  I . - - 3.5- 3.5 ! . ! 0.790 0.935 145 ! 
I -  I I . - . 3.5- 3.5 I . I 1.050 1.369 319 I 

460 I 5.5- 4.5 5.5- 4.5 I 1.085 1:545 .460 I 1.085 1.545 
I .  I 1 
I .  I I 
I .  I I 
I .  I I 
I .  I I . - . 2.5- 1.5 I . I 0.414 0.800* 386 I 
I .  I 1 

2.5- 1.5 2.5- 1.5 I . .ll I 1.045 1.169 124 I 
2.5- 2.5 2.5- 2.5 I 1.157 1:68 -513 I 1.157 1.670 513 I . - . 2.5- 3.5 I . I 1.030 1.369* 339 I 

i .  i 
I .  I 

1.5- 2.5 1.5- 2.5 i 1.635 1.660 .025 i 1.635 1.670 35 i . - . 4.5- 4.5 I . I 1.050 1.020* 30 I 
I .  I I 
I .  I I 
I .  I I 

3.5- 2.5 3.5- 2.5 I 1.08 1:32 .24 I 1.080 1.321* 241 I 
i .  i i 

3.5- 4.5 3.5- 4.5 I 1.080 1:390 .310 I 1.080 1.391 311 I 
I .  I I 
I .  I I 
I .  1 I 
I .  1 I 
I .  I I 

1.5- 2.5 1.5- 2.5 1-0.05 .82 .87 1-0.054 0.810* 864 I 
3.5- 2.5 3.5- 2.5 I 1.365 11670 .305 I 1.356 1.670 314 1 . - . 5.0- 4 . 0  I . I 0.801 1.060 259 I - . G,S- 1.3 I . 1-0.108 0.670* 778 I 

I .  I I . - . 5.5- 4.5 I .94 . I 0.950 0.955 5 I 
I .  I I 
I .  I I 

66* 

-65 

WAVELENGTH NOTES 

3052.6900 
3052.7920 
3052.9292 
3052.9694 
3053.1432 
3053.4409 
3053.7247 
3054.6785 
3054.8430 
3054.9418 
3055.39 13 
3055.8140 
3055.9141 
3055.9259 
3055.9492 
3055.9976 
3056.1697 
3056.2550 
3056.4426 
3056.5083 
3056.5893 
3056.6691 
3056.7048 
3056.8612 
3056.8996 
3057.0367 
3057.2290 
3057.3756 
3057.4357 
3057.4685 
3057.4933 
3057.5221 
3057.6874 
3057.7642 

D J l  

ZRQ 
fDJ02JDG 

SI 

FE Q 
so 

3057.8400 
3057.91 18 
3057.9591 
3058.2740 
3058.4578 
3058.7866 
3058.8541 
3053.9087 
3059.0913 FE Q 
3059 2 8 5 3  
3059.3463 
3059.5314 2LNS 
3059.6610 3059.5314 GQ 2LNS 

3059.7326 
3059.8043 
3059.8364 



I 06s 00s TERM TERY I OBS OBS OBS I TERM TERM TERM I 06s TERM I 
C WI'/Et!Ut~BER I T2 - TI 0-C I J2 - J 1  J?. - J1 I 62 G1 06 I G2 Gl DG I IS IS I WAVELENGTH NOTES 

2 32566.962 9 
2 32666.725 5 
32655.730 7 
32665.362 5 
32664.010 4 
32662.65% 4 
32662.0rt2 5 
32661.658 3 

2 32651.219 7 
31,059.4i5 3 
32653.859 4 
32656.767' 3 

2 32654.535 8 
2 32653.034 9 
2 32650.314 9 
2 32650.200 7 
326'19.551 4 
32645.450 3 
32643.361 3 
32539.112 5 

2 32656.747 3 
32529.550 4 

2 32626.073 7 
32622.601 3 

2 32622.152 3 
32621.649 6 
32619.068 5 

2 32618.329 5 
32617.612 4 

2 32616.321 9 
32616.119 9 

2 32515.606 9 
32515.482 4 
32615.225 6 
32613.903 3 

2 32612.705 4 
32610.363 5 

2 32608.413 3 
2 32657.743 8 
2 32605.953 8 
32563.967 4 

1 32603.004 3 
32602.605 4 
32602.294 3 
32501.613 4 

2 3C500.610 8 
2'32599.547 9 
2 32598.097 6 
32597.781 3 
32597.C52 3 
32595.417 4 

I 

I 
I 
I 
I 
I 
I 

35932.735- 3235.770 -3 I 1.5- 0.5 1.5- 0.5 
44465.940-11799.241 23 I . - . 5.5- 5.5 

35163.310- 5502.C60 -31 I 1.5- 1.5 1.5- 1.5 

I 
i 

39933.405- 7278.862 -8 I 3.5- 4.5 3.5- 4.5 
34568.015- 2014.966 -15 I 2.5- 1.5 2.5- 1.5 
44449.545-11799.241 10 I . - . 6.5- 5.5 
40148.535- 7438.364 29 1 3.5- 2.5 3.5- 2.5 

I 
i 
I 
I 

I 
I 

I 
I 

I 
I 

I 
I 
I 

10436.770-43073.510 7 I . - . 4.5- 4.5 

44425.305-11799.241 9 I 5.5- 5.5 5.5- 5.5 

433c5.445-10726.322 29 I . - . 5.5- 4.5 

42326.310- 9707.980 -1 I . - . 6.5- 6.5 

36526.190- 3969.846 -23 I 2.5- 2.5 2.5- 2.5 

34630.775- 2014.966 -3 I 1.5- 1.5 1.5- 1.5 

39891.565- 7278.862 2 I . - . 4.5- 4.5 

42316.425- 9707.980 -32 I . - . 5.5- 6.5 
39X6.605- 7278.852 0 I 5.5- 4.5 5.5- 4.5 
40104.340- 7598.364 12*l 2.5- 2.5 2.5- 2.5 

I 1.5- 2.5 

1 
32603.005- 0.000 -1 i 1.0- 0 .0  

I 
i 
I 

42789.075-10188.453 -2 I 1.5- 0.5 
38317.610- 5717.976 13 I 2.5- 3.5 
33876.970- 7278.862 -11 I . - . 

I 

1.0- 0.0 

1.5- 0.5 
2.5- 3.5 
4.5- 4.5 

2 32594.727 7 37873.620- 7273.862 -31 i 3.5- 4.5 3.5- 4.5 
2 32593.261 4 13192.903-45786.224 -60 I . - . 2.5- 2.5 

1 32589.429 5 93s6.801-41976.230 0 I 5.0- 5.0 5.0- 5.0 
3259.2.999 3 I 

I 
1.620 .300 .590 I 1.605 0.299 1306 

I 1.095 1.373 278 
I 
I 
I 
I 
I 
i i 

i:220 i:i70 .o50 I 1.220 1.169 51 I 
I I 

- .  * I I 
I I 

1:050 1:545 .495 I 1.045 1.545 500 1 
1.175 1.880 .705 I 1.175 1.881 706 I . .19 1 1.170 1.373 203 I 
1:060 1.315 .255 I 1.060 1.321 261 I 

I I 
I I 
I I 
I I 
I 0.724 0.950* 226 I 
I I 

308 I 
I I 
I 1.115 1.391 276 I 
I 
I 
I 1.095 1.485 390 I 

1:065 1:375 .310 I 1.065 1.373 

I 
i i 

1:335 1:670 .335 I 1.330 1.670 
1:205 1:880 .675 I 1.198 1.881 

340 I 
1.84 I I 

683 I 
I I 
I I 

1 :235 
1.005 

.92 

I I 
I 1.090 1.545 455 I . .63 I I 
I 1.155 1.485 330 I 

.545 .310 1.228 1.545 317 I 

.315 .310 I 1.000 1.321 321 I 
I I 0.920 0.000 0 I I 
I I 

.oo 
I 

i i 
1.215 2:40 1185 I 1.215 2.402 1187 I 
1.170 1.595 .425 I 1.170 1.596 426 I 

I 1.115 1.545 430 I 
I 
I 

I 
I 
I I 

1:160 1:545 .385 I 1.160 1.545* 5-85 I 
I 0.372 0.895 523 I 

:80 1:12 .32 I 1 0.801 1.120* 319 I I 

3060.3071 
3060.3296 
3060.4225 
3060.4570 
306 0.5837 
3060.7 104 
3060.7681 
3060 -8013 

3061.4718 
306 1.6 125 
3061.8676 
3061.8783 
306 1.9382 
3062.0415 
3062.5198 
3062.9185 
3063.1405 
3063.8133 
3064.1426 
3064.4688 
3064.5109 
3064.5582 
3064.8007 
3064.8701 
3064.9375 
3065.0588 
3065.0778 
3065.1072 
3065.1377 
3065.1618 
3065.2861 
3065.3987 
3065.6188 
3065.8022 
3065.8652 
3066.0302 
3066.2203 
3066.3108 
3066.3484 
3066.3776 
3066.4412 
3066.5360 
3066 -6266 
3066.7724 
3066.8021 
3066.8707 
3066.9305 
3067.0895 
3057.2275 
3067.2521 
3067.5881 

DJ1 

DJO 2JDG 

SO Jq 

G* 



c 
C CIAVEt:U:,BER I - -_____________ 

32587.702 4 
32Xi .913 4 
32525.672 4 

2 32534.502 8 
2 32581.9:O 9 

32550.001 3 
32578.982 5 

2 32577.310 7 
2 32577.3'10 7 
2 31575.205 6 

32572.790 3 
2 31571.G73 9 

32570.533 4 
32569.519 3 
32553.864 3 
32556.257 3 

2 32555.320 5 
325554.873 3 

2 325f4.195 9 
3233.953 5 
32562.l.28 3 
32551.502 3 
32551.C20 4 

1 
I .  

I I 
I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

67 I 
I 

-40* I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

62 I 
I 
I 
I 

-42* 1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

17*l 
I 
I 
I 
I 
I 
I 
I 

1 

3067.7507 
3067.8250 
3067.9418 

BI Q 

c2 
c2  

I I .  I I 
I 

44353.735-117S9.241 8 I 5.5- 5.5 5.5- 5.5 
41824.200- 9242.356 6 I 3.5- 3.5 3.5- 3.5 

I 
1:070 1:375 .305 
1.120 1.365 .245 

1.090 1.373* 253 
1.120 1.369 249 

3068.0520 
3068.2961 
3068.4759 
3068.5718 
3068.7293 
3068.7293 
3068.9277 
3069.1552 
3059.3170 
3069.3622 
3069 A635 
3069.527 1 
3069.7681 
3069.8536 
3069.9014 
3069 -9653 
3069.9881 
3070.1319 
3070.2192 
3070.2590 
3070.3085 
3070.3448 
3070.3963 
3070.4472 
3070 -6894 
3070.5405 
3070.6080 
3070.6634 
3070.7115 
3070.7684 
3070.8100 
3070.8378 
3070 A711 
3070.9506 
3071.0110 
307 1.0494 
3071.1350 
3071.3135 
307 1.3582 
3071.4025 
3071.4593 
307 1.4866 
3071.5193 
307 1.5474 
3071.610 1 
3071.6587 
3071.7274 
3071.7587 
3071.8270 
3071.8641 
3072.0283 
3072.0827 

41819.660- 9242.555 6 i 4.5-  3.5 4.5- 3.5 i 1.140 i i 3 6 5  .225 i 1.150 1.369 219 i 
11504.055-44081.440 -35 I . - . 3.5- 4.5 I . I 0.859 0.875 16 I 
36545.045- 3569.846 340 I 6 I 2.5- 2.5 2.5- 2.5 I 1.205 1:670 .465 I 1.330 1.670 

36540.920- 3969.846 -1 3.5- 2.5 3.5- 2.5 11185 11670 .485 1.200 1.670* 470 

i .  i i ! 1.065 1.485 420 ! i 
42273.350- 9707.980 10 ! . - . 6.5- 6.5 ! . 
42752.670-10188.463 -12 

I .  

I .  
I .  
I .  
I .  
I .  
I .  
I .  

1.5- 0.5 1.5- 0.5 I 1.20 2:40 

2.5- 1.9 2.5- 1.5 I 1.12 1:17 

1.20 

.05 

I1 
I 
I '  
I 
I 

I 
I 

.200 

-110 

2.402~1202 

1.169 59 38062.615- 5502.060 0 

325%.100- 0.000 -5 

8198.666-40755.465 -7 

32555.705- O.OC0 -26 

I .  I I 
0.5- 0.5 0.5- 0.5 I 1.36 3:16 1.78 I 1.370 3.150*1780 I 

I .  I I 
2.5- 2.5 2.5- 2.5 I .410 :SO0 -390 I 0.414 0.800 386 I 

I .  I I 
1.5- 0.5 1.5- 0.5 I 1.28 3114 1.86 I 1.269 3.150 1881 I 

PB 

PB 

2 32556.792 9 
32556.252 3 

2 32555.679 9 
32555.23 4 

2 32554.943 3 
32554.590 3 
32553.747 3 

I .  I I 
I 0.773 1 .020~ 247 I 

I 
16499.640-49054.605 -22 I . - . 3.5- 4.5 I . 

I .  I I 
I I 

I 
I .  

I I 
I 

I .  
I I 

I 
I .  
I .  I I 

I 
I I 

I 
I .  

I 1.100 1 . 3 2 1 ~  221 I 
I 

40047.795- 7498.364 -4 I . - . 3.5- 2.5 I . 

32553.107 5 
32552.700 3 
32551.793 3 
35549.901 3 

2 32569.427 4 
32548.958 3 

2 32548.356 3 
32548.067 4 
32547.720 3 
32547.423 3 

2 32546.758 8 
32516.243 3 

2 32545.515 3 
2 325'15.078 7 

3254rt.460 4 
32544.067 3 
32542.328 3 
32541.751 4 

I 
I 
I 
I 

19277.130-51825.535 1 I . - . 3.5- 2.5 

42254.735- 9707.980 3 I 5.5- 6.5 5.5- 6.5 

I 
I 0.847 0.990~ 143 
I 
1 
I 

1:180 1:%5 .305 I 1.180 1.485 305 
I .  I 

I 0.657 0.950 293 
751 

I 
13309.910-45355.430 -5 I . - . 4.5- 3.5 I . 
34560.050- 2014.966 -5 I 1.5- 1.5 1.5- 1.5 I 1.130 1:880 .750 1 1.130 1.881 

I 



I 

32541.350 
32540.900 
32539 -950 
32538.483 
32537 .e97 

2 32537.643 
2 32537.094 
2 31535.902 

32535.245 
32534.95 1 
32534.260 

2 32532.775 
32532.326 
32530.993 
3253O.5C6 
32530.188 
32529.540 
32529 -534 
32529.046 
32528.64 1 
32528.113 
32526.774 

4 
4 
5 
3 
4 
4 13013.685-45551.330 -2 
7 40035.490- 7498.364 -32 
5 13509.910-46345.b20 -8 
3 
3 
4 
6 41775.135- 9242.356 -4 
5 
3 
3 
3 
4 
3 
3 
3 
3 
s 

32526.255 3 ~ ~ . _  ~ _ .  

32535.Z89 3 
2 32525.294 4 17532.937-50058.235 -4 
2 32524.237 9 36494.740- 3969.846 3 

32524.421 4 . 
32524.013 3 
32523.581 3 
32523.040 3 
32522.641 5 
32522.029 3 
32521.543 3 
32550.052 4 

32519.073 6 
1 32519.417 3 34723.000- 2203.606 23 

32518.589 4 
2 32517.992 
2 32517.154 

32516.852 
32516.635 
325 16.258 
325 13.515 

2 32514.839 
32514.356 

2 32514.899 

14561.607-47079.610 
40015.520- 7498.364 

-11 
-2 

40013.240- 7498.364 23 
38016.965- 5502.050 -6 

32513.937 4 
32513.553 3 

2 32573.026 6 3S231.070- 5717.976 -8 

2 32512.406 3 11504.095-44016.500 1 
32512.759 3 

32511.935 3 
32511.5Ci 3 

32510.506 3 
1 32510.925 9 6313.865-S824.820 -29 

- . 5.5- 5.5 
115- 2.5 1.5- 2.5 . - . 4.5- 4.5 

4.5- 3.5 4.5- 3.5 

- . 3.5- 3.5 
115- 2.5 1.5- 2.5 
1.5- 0.5 

- . 2.0- 1.0 
3:s- 2.5 

- . 1.5- 2.5 
2:5- 2.5 2.5- 2.5 

. - . 2.5- 2.5 
0.5- 1.5 0.5- 1.5 

- . 3.5- 3.5 

. - . 3.5- 4.5 

4 . 0 -  3.0 4 . 0 -  3.0 

11140 1:315 .175 

11065 11355 .300 

1:480 1:670 .190 

I .  . .425 

. .245 

, 1:41 1:17 .24 , .  

, .  

~ :485 1835 .350 

0.950 1.060* 110 
1.180 1.321* 141 
0.657 1.030 373 

1.070 1.369 299 

1.238 1.000* 238 
1.470 1.670 200 

1.280 1.495* 215 

1.149 0.960* 189 
1.070 1 . 3 2 1 ~  251 

1.185 1.321 136 
1.390 1.169 221 

1.130 1.596* 466 

0.859 1.050* 191 

0.487 0.832 345 

-334 

-189 

3072.1206 
3072.1631 
3072.2528 
3072.3913 
3072.4466 
3072.4706 

3072.9728 
3073.0987 
3073.1447 
3073.1748 
3073.2076 
3073.2366 
3073.2827 
3073.3209 
3073.3708 
3073.4973 
3073 -5463 

I--‘ 
0 
0 

3073.7991 
3073.8502 
3073.8879 
3073.9458 
3073.9917 
3074.1327 
3074.1927 
3074.2252 DJlSIJQ 
3074 -26 15 
3074.3274 
3074.4067 
3074.4352 
3074.4556 
3074.4914 
3074.5616 
3074.6199 2LNSQ 
3074.6 199 2LNSQ 
3074.6712 
3074.7109 
3074.7462 
3074.7913 
3074.8223 
3074.8556 
3074.9029 
3074.9327 
3074.9957 
3075.0354 



2 

2 

2 
1 

2 
2 

2 

2 
1 

2 

2 
2 
2 
2 

2 

2 
2 

2 
2 
2 
2 
2 

1 

2 

2 

2 
2 
2 

325 10.005 
32509.520 
32509.101 
32507 -739 
32537.451 
32507.0 15 
52507.0 15 
32505.491 
32505.977 
32504.578 
32503.258 
32502.748 
32501.384 
32500.463 
32499.558 
32496.023 
3249 1.879 
32490.9SS 
32490.443 
32%. 099 
32487.289 
52487.0 19 
324884.458 
32481.390 
32478.528 
32478.057 
32477.176 
32476 A 9 2  
32476.. 000 
32474.822 
32473.773 
32467.706 
32467.094 
32464.456 
33464.128 
32459.149 
324% .6 67 
32455.358 
32455.568 
32455.047 
32G53.500 
32451.987 
32448.403 
32445.464 
32441.047 
32439.327 
32435.630 
32435.036 
32434.7 10 
32434.419 
32433.895 ~ - . - . - . - 
32432.9Z.8 
3543 1.359 
32431.3Z9 
32430.553 

8 
3 
3 
3 
4 
9 
9 
3 
3 
3 
3 
3 
4 
9 
9 
3 
9 
3 
9 
6 
4 
4 
4 
4 
8 
3 
5 
4 
3 
8 
4 
5 
3 
3 
4 
3 
6 
9 
9 
7 
G 
5 
3 
4 
4 
3 
4 
7 
4 
5 
4 
4 
6 
6 
5 

38012.065- 5502.@60 0 

16593.965-49 le3.065 2 

3't522.010- 2014.956 -29 
347 10.860- 2203.606-239 

36470.320- 3969.845 -11 
42207.525- 9707.980 -7 

43218.185-10726.322 16 

35726.195- 3235.770 18 
6313.866-38801.970 -531 

36456.850- 3969.846 15 

33199.355- 5717.976 11 
39976.890- 7498.364 2 
14561.607-47039.640 24 
43203.480-10726.322 18 

41113.050- 8638.233 5 

34452.680- 2014.966 -8 
39745.960- 7278.852 -4 

44257.905-11799.241 3 . . . ._ . .. . - .- . . 
37957.445- 5502.060 -17 
34470.355- 2014.966 -21 
41697.420- 9242.356 -17 
39732.350- 7278.862 2 

8768.139-41207.555 -a9 

39933.rt05- 7493.354 -5 

15657.155-48091.025 26 

42139.330- 9707.980 -11 
13013.685-45445.065 9 
43156.875-10726.322 0 

03s 03s TERM TERM 06s OBS OBS 
J2 - J1 J2 - J1 I C2 61 DG 

- . 2.5- 1.5 

- . 2.5- 2.5 

2.5- 1.5 2.5- 1.5 
2.0- 1.0 2.0- 1.0 

1:075 
1.170 

.880 .805 

.495 .325 

I .  
3.5- 2.5 3.5- 2.5 I 1.170 1:670 .500 
6.5- 6.5 6.5- 6.5 I 1.150 1.485 .335 

I .  

I .  

I *. . - . 1.5- 2.5 I . 
I .  - . 2.5- 3.5 I . 

. - . 1.5- 1.5 I . 

. - . 5.5- 4.5 I . 
I .  
I .  

I .  
. - . 5.5- 4.5 I . 

I .  
I .  

4.5- 4.5 4.5- 4.5 1 1.155 1:390 .235 

0.5- 0.5 0.5- 0.5 I 1.55 .30 1.25 
4 .0 -  4 . 0  4 . 0 -  4 . 0  I .485 1.100 .615 

315- 2.5 3.5- 2.5 I 1.170 1:315 .145 

4.5- 5.5 

2.5- 1.5 

4.5- 5.5 I 1.120 1:515 -395 

2.5- 1.5 I 1.315 1:880 .565 

I .  ~ 

6.5- 5.5 6.5- 5.5 i 1 . .245 
2.5- 1.5 2.5- 1.5 I 1.26 1.17 .09 
0.5- 1.5 0.5- 1.5 I .500 1.880 1.38 
3.5- 3;5 3.5- 3.5 1 . . .27 

- . 3.5- 4.5 1 . . .260 
I .  
I .  
I .  
I .  . - . 2.0- 2.0 I . 
I .  

I .  
I .  . - . 2.5- 2.5 I . 
I .  - . 6.5- 6.5 I . 

. - , 5.5- 4.5 I . . - . 5.5- 4.5 I . 

3.5- 2.5 3.5- 2.5 I 1.050 1:315 .265 

TERM TERM TERM 
62 G1 DG 

0.990 1.169r 179 

0.983 0.955 28 

1.085 1.881 796 
1.170 1.495 325 

1.172 1.670 498 
1.140 1.485 345 

1.155 1.391 236 

1.550 0.299~1251 
0.487 1.090* 603 

1.325 1.670 345 

1.045 1.596 551 
1.170 1.321 151 
1.149 1.020* 129 
1.120 1.391 271 

1.120 1.514 394 

1.307 1.881 574 
1.185 1.545 360 

1.130 1.373 243 
1.260 1 .169~ 9 1  
0.480 1.881~1401 
1.130 1.369* 239 
1.275 1.545 270 

0.362 0.925 563 

1.045 1.321 276 

1.000 1.100 100 

1.150 1.485 335 
0.950 1.000* 53 
1.160 1.391% 231 

I 
I 
1 
I 
I 
I 
I 
I 

.t 

I 

WAVELENGTH 

i 
I 
I 
I 
I 
I 
I 

-55 I 
I 
I 
I 
I 

-265 I 
I 
I .  
I 
I 

5* I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

60*1 
I 

-56 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3075.0827 ~~ 

3075.1286 
3075.1680 
3075.297 1 
3075.3244 
3075.3656 
3075.3656 
3075.4 152 
3075.4638 
3075.5962 
3075.721 1 
3075.7694 
3075.8984 
3075.9856 
3076.0732 
3076.4059 
3076.7983 
3076.8830 
3076.9343 
3077.1563 
3077.2330 
3077.2586 
3077.5012 
3077.7919 
3078.0631 
3078.1078 
3078.1913 
3078.2182 
3078.3027 
3078.4144 
3078.5138 
3079.0891 
3079.1472 
3079.3974 
3079 A285 
3079.9017 
3079.9466 SO 
3080.2597 2LNS 
3080.2597 2LNS 
3080.2902 
3080.4370 DJ1  
3080.5806 
3030.9209 
3081 -2019 
3081.6195 
3081.7829 
3081.8491 
3082.1906 

3082.6 167 



TERN TERN TERN I OBS TERM 
G2 6 1  DG I IS IS -----------------*---------- WAVELENGTH NOTES ------------------- 

3082.7832 
3082.8360 
3082.87 54 
3082.9811 
3083.1907 
3083.2615 

i .  
I .  3 m a . 2 ~  4 I 

3.?+27.(^.:2 4 I I .  
3244,5.723 5 I I .  

32423.802 4 i 

2 32424.516 9 39703.385- 7278.E62 -7 I 5.5- 4.5 5.5- 4.5 I 1.030 1545 .455 
2 32423.771 9 35659.575- 3235.770 -34 I 0.5- 0.5 0.5- 0.5 I .455 .300 .155 

i 
I 
I 

1.090 1.545 455 I 
0.460 0 .299~ 161 I 

I 
I 

1.195 1.391 196 I 
I 

- 9 8 ~  

52, 

-256 

-56 

5 

-131 

-56 

32420.794 4 
324i0.407 4 

I .  
I .  

3083.5447 
3083.5815 
3083.6847 
3083.7569 
3083.8354 
3083.9339 
3083.9748 
3084.1021 
3084.2533 
3084.3357 
3084.3588 
3084.4940 
3084.6375 
3084.8745 
3084 A983 
3085.2685 
3085.377 1 
3085.5709 
3086.2850 
3036.3690 
3086.4285 
3086.4705 
3086.5744 
3086.86 10 
3086 -9115 
3087.1366 
3087.3237 
3087 . a 6 0  
3087.5181 
3087.5764 
3087.6803 
3087.8730 
3087.9553 
3088.1536 
3088.36 1 1 
3088.5384 
30U.5974 
3088.70 1 1 
3088.7528 
3089.1568 
3039.4727 
3089.5054 
3069.5422 
3089.6640 
3089.7047 
3089.7699 
3090.1194 
3090.1387 
3090.1902 

2 3%;9.322 8 43145.645-10726.322 -1 i 3.5- 4.5 3.5- 4.5 i 1.195 
I .  . 5.5- 6.5 I . 2 32417.7X 8 42125.715- 9707.980 3 I . - 

2 32416.752 5 41653.050- 9242.356 8 I . - . 4.5- 3.5 I . 
I .  
I .  

3241t.563 5 I 

32416.272 4 I 
32414.934 7 I 2.5- 3.5 

.390 .195 

. .325 1.165 1.485 320 i 
1.120 1.369 249 I 

I 

DJ1  

JQ 

fDJO2 

SI 

. .485 i 
I 
I 
I 
I 

1.140 1.545 405 I 
I 
I 
I 

1.100 1.373 273 I 
I 

32413.315 3 
32412.479 5 

i .  
I .  

324 12.237 
32% 10 -8 16 

2 32409.308 
32406.819 
32405.569 
32402.680 

i 
I 

I 
-5 I 4.5- 4.5 

I 

i :  
I .  

4.5- 4.5 I . 
I 1.02 

. .438 
, .56 

39688.175- 7278.862 
JD6 

I .  
I .  

2 32401.540 7 44200.775-11799.241 6 i 5.5- 5.5 5.5- 5.5 i 1.100 1:375 .275 
I .  32399.505 4 1 

2 32392.008 9 38109.990- 5717.976 -6 I 3.5- 3.5 3.5- 3.5 I . 
32391.127 4 I I .  
32390.503 4 1 I .  

I .  

. .48 

I I .  
323S0.052 3 
32X8.972 4 

1.105 1.596 491 i 
I 
I 
I 
I 

1.155 1.369 214 I 
I 
I 
I 

0.308 0.935 627 I 
1.065 1.369 304 I 
1.560 0.299 1261 1 
1.133 0.920 213 I 
1.214 1.670 456 I 

I 
1.030 1.169 139 I 

I 
1.158 1..482 324 1 
1.095 1.321 226 I 

I 
I 

0.980 1 . 4 9 5 ~  515 I 
I 

1.000 1.080* 80 I 
1 

1.099 1.670 571 1 
I 

0.724 0.900 176 I 
1.125 1.545 420 I 

I 
1.160 0.299* 861 I 

r 
0 
Iu 

2 32535.964 
32385.435 
32383.073 
32381.11 1 

2 32379.409 
2 32379.072 
2 32378.451 
2 32377.371 
2 32375.351 

32374.4E8 
2 32372.409 

32370.234 
1 32368.376 
2 32367.755 

32366.67 1 
32366.129 

9 
4 
3 
4 
5 
4 
9 
4 
9 
3 
9 
4 
4 
9 
3 
4 

41628.325- 9242.356 -5 i 4.5- 
I 

3.5 4.5- 3.5 i 

I . 3.5- 2.5 I . 2.5- 3.5 I 
0.5 1.5- 0.5 I 

- 5 1  . -  . 1.5- 2.5 I 
-28 I 3.5- 2.5 3.5- 2.5 I 

I I 
-1 I 1.5- 1.5 1.5- 1.5 I 

I . 3.0- 2.0 I 
I 

-10 I . - 
-18 I 2.5- 2.5 2.5- 2.5 I 

I 

I I 

1 :55 

1103 

1:09 

.30 

1116 

1:31 

.22 

1.24 

.460 

.135 

.23 

i 
I 

-11 I . - 
-17 I . - 
-19 1 1.5- 

8709.640-41089.060 
41621.445- 9242.356 
35514.250- 3235.770 
15778.634-43156.010 
35345.225- 3959 -846 

3T874.470- 5502.060 

35568.045- 4293.659 
39866.140- 7498.364 

. 2.5- 3.5 j 
32357.850 4 I I .  

2 32356.584 5 36325.420- 3969.E46 10 I . - . 2.5- 2.5 I . 
32355.158 4 I I .  

2 32355.476 8 10435.770-42792.230 16 I 4.5- 3.5 4.5- 3.5 I .715 :900 .185 
2 32351.816 4 39630.685- 7278.862 -7 I . - . 4.5- 4.5 I . 

32351.614 3 I .  



c 

32344.628 
32342.47 i 
32341.939 
32340.961 
32339.740 
32339.144 
32339.14% 
32338.681 
32332.752 
32331 -733 
52550.097 
32128.81 1 
32328.154 
32327.13 1 
32326.369 
32325.969. 
32324.007 

6 
3 
3 
3 
3 
9 
9 
4 
9 
4 
4 
4 
3 
4 
4 
9 
4 

35052.615- 5717.976 

58485.490- 6144.515 

36309.025- 3969.646 
6313.866-3652.930 

39611.620- 7278.862 

-11 i 2.5- 3.5 2.5- 3.5 
I 
I 
I 

I 
1 
I 

-34*I . - . 4.0- 3.0 

-35 I 2.5- 2.5 2.5- 2.5 
20 1 4.0-  4.0 4 . 0 -  4 . 0  

-6 I 3.5- 4.5 3.5- 4.5 

43052.285-10726.322 

32321.737 3 i 
2 32318.231 5 11504.095-C3822.335 -9 i 3.5- 2.5 3.5- 2.5 
2 32317.684 6 8709.640-41027.335 -11 I . - . 3.5- 4.5 

32316.677 5 I 
32316.397 4 I 
32315.592 4 I 
32313.777 7 I 4.5- 5.5 

32510.973 3 I 
32309.357 4 I 

2 32315.830 9 8198.666-40514.555 -9 1 2.5- 2.5 2.5- 2.5 

2 32312.952 3 12048.548-44361.495 5 I . - . 1.5- 2.5 

2 32310.027 9 35545.800- 3235.770 -3 I 0.5- 0.5 0.5- 0.5 

32309.062 4 I 
32306.213 4 
32303.425 3 
32302.025 4 i 
32300.791 3 I 
32299.575 4 I 
323-99.263 4 I 
32235.056 4 I 

2 32295.964 9 39574.860- 7278.&62 -34 I 5.5- 4.5 5.5- 4.5 

2 32294.519 5 41536.885- 9242.356 -10 i . - . 4.5- 3.5 
2 32294.058 6 38012.065- 5717.976 -31 I 2.5- 3.5 2.5- 3.5 

32293.054 3 I 
32287.822 4 I 

2 32287.172 8 41529.540- 93-42.355 -12 I . - . 4.5- 3.5 
2 32236.743 9 36256.590- 3S69.836 -1 I 3.5- 2.5 3.5- 2.5 

32225.516 4 i 
2 32235.191 8 34300.160- 2014.566 -3 I 2.5- 1.5 2.5- 1.5 
2 32282.058 3 14295.565-46577.625 - 

-2 I * * 3 -5-  3 -5  32251.593 3 - 
2 32230.330 S 44379.570-11793.241 1 i 5.5- 5.5 5.5- 5.5 

32277.167 4 I 2.0- 3.0 

OES OBS OBS 
62 G1 DG 

. .375 
1.080 1.390 .310 

. .565 
.49 1.09 .60 

1:185 1:545 .355 

. .24 

.86 .94 .08 . .59 

.GO9 i796 .387 

.93 .27 .66 

. .455 

:98 1:60 .62 

1:11 1:67 .56 

1.37 1;SS .51 

. .295 . .335 

TERM TERM TERM 
62 G l  DG ----------------- 

0.940 1.321 381 
1.080 1.391 311 

1.110 

1.145 

1.095 
0.487 

1.190 

.596 486 

.473 328 

.670 575 

.090* 603 

.545* 355 

1.150 1.391 241 

0.859 0.950* 9 1  
0.308 0.895 587 

0.414 0.800 386 

0.054 0.850+ 904 

0.961 0.299 662 

1.070 1.545* 475 

1.155 1.369 214 
0.990 1.596* 606 

1.165 1.369 204 
1.115 1.670 555 

1.370 1.881~ 511 
0.790 0.750* 40 

1.085 1.373 288 

OBS 
IS ---_ 

TERM I 
IS I 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

43* I 
I 
I 
I 
I 
I 
I 
I 

- 5 2 1 ~ 1  
I 
I 
I 

-464* I 
I 
I 
I 
I 

-175 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

.-----+ 

I 

WAVELENGTH 

3090.3627 
3090.4131 
3090.4932 
3090.5380 
3090.6483 
3090.8062 
3091.0123 
309 1.0584 
3091.1535 
309 1.2733 
307 1.5303 
309 1.3303 
309 1.3746 
3091.9415 
3092.0385 
3092.1954 
3092.3184 
3092.3813 
3092.479 1 
3092.5520 
3092.5903 
3092.7780 
3092.9952 
3093.3308 
3093 3 3 1  
3093.4795 
3093.5063 
3093.5549 
3093.5834 
3093.7572 
3093.8362 
3094.0257 
3094.1163 
3094.1804 
3094.2087 
3094.4816 
3094.7486 
3094.8828 
3095.0010 
3095.1175 
3095.1474 
3095.4636 
3095.5497 
3095.6021 
3095.6463 
3095.7426 
3096.2442 
3096.3066 
3096.3477 
3096.4654 
3096.4966 
3096.7971 
3096.8417 
3096.9629 
3097.2664 

NOTES - - - - - - - 
SI 

SI 

21n5 
21n5 

so 

SI 

SI 

UVL 9 

SOU 

so 

500 

P 
0 
w 

I I 



C H A V E K I E E R  I --------------- 
2 32275.747 8 

32274.124 3 
32270.144 5 

2 32259.36 9 
2 32267.735 7 

32267.175 4 
32265.467 6 

2 32253.287 4 
32262.8<5 4 
32257.781 4 
32258.963 5 
32255.315 5 

2 32253.870 5 
2 32252.850 7 

32251.458 5 
32250.995 4 
32247.445 3 
32241.549 5 
32240.928 5 
32260.C09 5 

2 32237.462 7 
32239.072 7 

2 32256.206 7 
2 32235.725 4 

32235.111 6 
2 :2233.914 9 

32733.331 4 

37771.420- 5502.060 6 
37985.715- 5717.976 -4 

39542.145- 7278.362 4 

13013.685-45267.550 25 
39531.705- 7278.862 7 

37957.445- 5717.976 -7 

36206.050- 3969.846 2 
40573.960- E533.233 -1 

37732.360- 7498.304 -2 

I .  

32222.823 3 
2 3221.562 7 2 32220.117 2 

32219.607 4 
2 32215.830 3 

32215.296 4 
2 32214.874 4 

32213.630 4 
2 32212.941 6 
2 32205.936 9 
2 32205.7?2 4 

32203.346 3 
2 32202.926 5 

32201.4E3 4 
2 32176.308 9 

32195.862 4 
2 32195.354 5 

32194.836 5 
2 32192.405 4 

32186.145 9 
2 32165.145 9 

32184.939 4 

42418.545-10188.463 -4 

q8357.305-15745.720 -23 
17532.937-49753.063 -9 

41453.205- 9242.355 -19 

15557.151-45872.094 -64 

41920.925- 9707.980 -4 
39704.305- 74S5.364 -5 
42932.085-10726.322 9 

40541.155- 8638.233 4 

35432.095- 3235.770 -17 

40333.605- 8638.233 -18 

14295.555-45'*3S.000 -30 

37604.140- 5713.976 -19 

02s 0% TERM TERM I O W  OBS OBS I TERM TERM TERM I OBS TERM I 
J2  - J1  J2  - J1  I G2 61 DG I G2 61 DG I I S  IS I WAVELENGTH NOTES 

I 
2.5- 3.5 2.5- 3.5 I 1.18 1.39 .21 

I .  
I .  

1.5- 1.5 1.5- 1.5 I 1.465 
3.5- 3.5 3.5- 3.5 I 1.195 

! -  
I .  . - . 4.5- 4.5 I . 
I .  
I .  
I .  
I .  

.175 .290 
-595 .400 

- . 5.5- 4.5 i . 
1 .  
I .  
I .  
I .  
I .  
I .  - 

315- 4.5 3.5- 4.5 I 1.07 1:545 .48 

2.5- 3.5 2.5- 3.5 i 1i260 1:595 .335 
I .  . .42* 

1.5- 2.5 1.5- 2.5 1 .87 1.67 .80 . - . 5.5- 5.5 I . 
i .  

3.5- 2.5 3.5- 2.5 I . 
I .  
I .  

1.5- 0.5 ' 1.5- 0.5 I 1.06 2:40 1.34 

4.5- 4 .5  

3.5- 2.5 3.5- 2.5 . - . 3.5- 3.5 

- . 4.5- 3.5 

. - . 2.5- 1.5 

5.5- 6 .5  5.5- 6.5 
1.5- 2.5 1.5- 2.5 
3.5- 4.5 3.5- 4.5 

1 - . 5.5- 5.5 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. .26 

1.090 l i670 .580 

1.120 1.485 .365 
1.235 1.315 .080 
1.17 1.39 .22 

I .  
I .  . - . 4.5- 5.5 I . 
I .  . - . 3.5- 2.5 I . 
I .  
I .  

1.5- 0.5 1.5- 0 .5  I 1.195 .300 .895 

3.5- 3.5 3.5- 3.5 I 1.290 1:595 .305 

1.160 1.369 209 

1.470 1.169* 301 
1.180 1.596+ 416 

0.985 1.545 560 

0.950 
1.060 

.045 95 

.545 485 

1.260 1.596* 336 

0.870 1.670* 800 
1.080 1.514 434 

1.275 1.321 46 

1.060 2.402*1342 

1.090 1.671 581 
1.238 1.000* 238 

1.130 1.369 239 

1.000 0.760* 240 

1.120 1.485 365 
1.220 1.321* 101 
1.170 1.391 221 

1.105 1.514 409 

1.190 0.299 891 

1.090 1 . 5 1 4 ~  424 

0.790 1.000* 210 

1.275 1.596 321 

I 
I 3097.4026 SI 
I 3037.5584 
I 3097.9405 
i 3098;0152 
I 3098.1717 
I 3098.2255 
I 3098.3895 
I 3098.5989 
I 3098.6413 

3098.9357 
3099.0142 
3099.2206 
3099.5017- 
3099.6016 
3099.7354 
3099.7800 
3100.1212 
3100.6881 
3 100.7479 
3100.8362 
3100.8839 
3100.9264 
3101.2021 
3101.2482 
3101.3074 
3101.4149 
3101.4787 
3101.5075 
3101.7917 
3101.8200 
3101.9106 
3102.2057 
3102.3783 
3902.490 1 
3102.6 116 
3102.7507 
3102.7998 
3103.1636 
3103.2150 
3103.2557 
3103.3755 
31 03.4419 
3104.1170 
3104.1328 
3104.3666 
3104.407 1 
3104.5458 
3105.0453 
3105.0883 
3105.1373 
3105.1824 
3 105.42 17 
3106.0257 
3106.0257 
3106.1421 

SI 

DJl 

21n5 
21n5 



c 
C UAVEIIUWER I T2 - T I  0-C 

2 32181.5176 5 
32180.831 3 
32180.402 4 

2 32179.131 6 
2 32178.659 7 

32171.030 4 
32169.867 4 
32168.931 3 
32167.091 5 
32106.821 4 

2 32155.031 7 
32163.980 3 
32159.893 4 

1 32158.370 5 
32155.157 4 

2 32154.109 9 
2 32153.413 4 

32150.864 5 
2 32150.387 4 

32150.070 5 
2 32143.706 3 
2 32142.796 6 

3214’1L496 5 

32172.5’i6 3 

2 32139.467 4 
2 321.38.934 9 

32136.363 3 
32135.757 4 
32129.727 4 
32129.513 3 

2 32126.276 9 
32125.3% 3 
32122.379 3 

2 32121.851 5 
32118.051 4 
32116.479 3 
32115.806 5 
32115.329 5 

2 32113.260 5 
32112.588 3 
32112.073 3 

2 32111.777 5 
2 32111.290 5 

32110.127 3 
2 32109.819 3 

32109.315 4 
32108.208 3 
32105.342 3 
321C6.032 3 
32104.642 3 
32104.216 3 
32102.680 3 
32101.933 3 

2 321G1.504 3 
32100.475 3 

42908.300-10726.322 -2 

14551.637-46750.710 2E 
34193.640- 2014.966 -15 

42691.360-10726.322 -7 

6313.866-33’472.240 - 4 ~  

41862.090- 9707.980 -1 
15657.156-47810.565 4 

46141.340-13990.952 -1 

16593.963-48737.664 5 
39421i670- 7278.862 -12 

41381.835- 9242.356 -12 
37640.995- 5502.060 -1 

39435.150- 7278.862 -12 

3783S.835- 5717.976 -8 

39611.620- 7498.364 4 

43911.020-11799.241 -2 
42837.570-10726.322 42 

41352.185- 9242..355 -10 

14476.135-46577.625 14 

I .  I . - . 1.5- 1.5 I 1.065 1:065 I 1.149 0 .930~ 219 

I .  I 
1.5- 1.5 1.5- 1.5 I .955 1.880 .925 I 0.970 1.881* 911 

I .  I 
I .  I 
I .  I 
I .  I 
I .  I 
I .  I 

4.5- 4.5 4.5- 4.5 I 1.17 1:39 .22 I 1.170 1 . 3 9 1 ~  221 

I .  I 
4.0- 3 . 0  4 . 0 -  3.0 I .49 1:05 .56 I 0.487 1 .050~  563 

I . .345 I 1.145 1.485 340 
I 1.000 1.160 160 

i .  
6.5- 6.5 6.5- 6.5 I . . - . 2.5- 3.5 1 . 

I .  . - . 1.5- 1.5 I . 
I .  . - . 2.5- 2.5 1 . 

4.5- 4.5 4.5- 4.5 I . 
I .  . - . 4.5- 3.5 I . 

2.5- 1.5 2.5- 1.5 I 1.320 
I .  
I .  
I .  

I 
I 0.960 1!728* 768 
I 
I 0.983 0 .970~ 13 . .445 I 1.100 1.545 445 
I .  
I 1.145 1.369 224 

.125 .195 I 1.350 1 .169~ 181 
I 
I 
I 

I .  i 
3.5- 4.5 3.5- 4.5 ! 1.111 1:545 .434 I 1.110 1.545 435 

i *  
3.5- 3.5 3.5- 3.5 I 1:22 

1 .  
I .  
I .  

4.5- 4.5 I .  
3.5- 2.5 3.5- 2.5 I . 

I .  
I .  . - . 6.5- 5.5 I . 

5.5- 4.5 5.5- 4.5 I . 
I .  . - . 4.5- 3.5 I . 
I .  
i .  
I .  
I .  
I .  
I .  
I .  
I .  . - . 4.5- 3.5 I . 
I .  

.a i 

.12 I 1.190 1 . 3 2 1 ~  131 
i 
I 
I 1.130 1.373 243 

.15* I 1.220 1.391 171 
I 
I 1.225 1.369 144 

.21 I 
I 

I 
I 
1 1.060 0.750~ 310 
I 

08s TERM I 
IS IS I WAVELENGTH NOTES 

I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

58* I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
59w I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

3106.4281 
3106.5387 
3105.5301 
3 1 0 6.7 028 
3106.7433 
3107.3387 
3 107.485 1 
3107.5975 
3107.6830 
3107.8656 
3107.89 17 
3108.0647 
3108.1663 
3108.5622 
31 08.7085 
3109.0191 
3109.1205 
3109.1878 
3109 -4343 
3109.4804 
3109.5111 
3110.1268 
3110.2148 
31 10.3406 
31 10.5370 
31 10.5886 
3110.8374 
31 10.896 1 
3111.4800 
3111.5007 
3111.8142 
3111.9031 
3112.1917 
31 12.2429 
31 12.6 102 
3 1 12.76 35 
31 12.8287 
3112.8750 
3113.0755 
3113.1407 
3113.1906 
3113.2193 
31 13.2665 
3113.3793 
3113.4091 
31 13.4580 
3113.5654 
31 13.7463 
3113.7764 
3113.9112 
31 13.9525 
3114.1015 
3114.1740 
31 14.2156 
3114.3154 

D J I  

ZR P 

DJO 2JDG 

so 

DJ1  

DJO 2JD6 



32699.615 3 
32099.024 3 
32697.473 3 
32094.811 3 
32074.455 3 
32093.337 3 
32092.402 3 

2 32392.023 7 
32091.777 3 
32031.221 3 

2 32090.590 9 
2 32089.149 4 
2 32057.513 3 

32086.760 3 
32086.267 3 
32085.923 3 

2 32085.461 4 
2 32353.302 5 

32081.528 3 
32080.903 3 

. 32079.844 5 
2 32075.740 9 

32078.230 3 
2 32076.702 5 
2 32075.694 4 
1 32075.694 4 

32074.810 3 
32074.281 3 

2 32373.718 9 
32073.183 5 
32072.794 3 
32071.668 4 
32071.214 3 
32070.947 3 

2 32068.610 6 
32058.308 5 
32068.053 6 
32067.345 3 
32C66.901 4 
32C65.630 3 
32065.965 3 
32065.635 3 

2 32055.015 5 
2 32063.9a 3 

32063.621 3 
2 32062.846 9 
2 32062.2128 9 

32061.704 5 
32050.092 3 
32059.E58 3 
32059.093 3 
32058.573 3 
32058.112 7 

2 32056.572 7 
2 32056.137 6 

I 
I .  
I .  
I .  
I .  
I .  
I .  

I i I  
39370.905- 7278.852 -20 I 5.5- 4.5 5.5- 4.5 I . 

I I .  
I I .  

37807.135- 5717.976 -10 I . - . 3.5- 3.5 I . 36060.445- 3569.846 -9 I 1.5- 2.5 1.5- 2.5 I 1.52 

13913.655-45101.220 -22 ! . - . 5.5- 5.5 ! . 
I :  

- 1  I .  
12048.548-44134.025 -16 1 . - . 1.5- 0.5 I . 
39352.185- 7278.862 -21 I 4.5- 4.5 4.5- 4.5 I . 

I I .  
I I .  
I I .  
I I .  

37580.805- 5502.060 -5 1 2.5- 1.5 2.5- 1.5 I 1.21 

12992.644-45069.320 26 I 2.5- 2.5 2.5- 2.5 I .64 
39574.070- 7475.364 -12 I . - . 2.5- 2.5 I . 
6313.86S-S3J3.550 0 I . - . 4 . 0 -  4 . 0  I . 

I I .  
I I .  
I 1 .  
I I .  
I I .  
I I .  

I .  . 1.5- 2.5 I . I 

I I .  

34088.695- 2014.956 -11 I 2.5- 1.5 2.5- 1.5 I . 

39566.980- 7498.364 -6 I . - 
I .  
I .  
I .  
I .  
1 .  

I I .  
11504.095-43569.180 0 I 3.5- 3.5 3.5- 3.5 I . 
12992.644-45656.650 -18 1 . - . 2.5- 2.5 I . 

I I .  

1 I .  
1 I .  
I I .  
I I .  
I I .  
1 I .  

34077.830- 2014.966 -18 I 1.5- 1.5 1.5- 1.5 I . 
41770.185- 9707.980 3 I 6.5- 6.5 6.5- 6.5 I . 

36026.425- 3963.845 -7 I 2.5- 2.5 2.5- 2.5 I . 
41754.120- 9707.930 -3 I . - . 5.5- 6.5 I . 

1:66 

1: 17 

.73 

1:SS 

i i 
I I 
I I 
I I 

.388 I 1.160 1.545* 385 I 
I I 
i i 

I I 
I I 
I I 

.14 I 1.520 1 .670~ 150 I 
I 1.090 1 .596~ 506 I 
I 0.950 1.060* 110 I 

1-0.054 1.620 1674 I 
.48 I 1.075 1.545 470 I 

1 I 
i 
I 1.24 I 

.04 I 1.215 1.169 46 I 
i 

I i 
.090 I 0.643 0 . 7 3 0 ~  87 I 

I 0.990 1.321* 331 I 
I 0.487 1.070 583 I 
I I 

.538 I I 1.340 1.881 541 I I 

I I 
I I 

.14 

i 
I 

i 
I 

I 
I 
I 0.859 1.005 146 I 
I 0.643 1.030 387 I 
i 1 

.230 I 1.650 1.881 231 I 

.395 I 1.090 1.485 395 I 
I I 

I I 
I 
I 1.344 1.670 326 I 
I 1.080 1.485 405 I 

-141 

-3 
-853 

243 

-1993 

-453 

-963 

HAVELENGTH ------------------- NOTES 

31 14.3989 
3114.4562 
31 14.6067 
3114.8651 
31 14.8996 
31 15.0081 
31 15.0989 
31 15.1357 
3115.1596 
3115.2135 
3 1 15.2748 
3115.4147 
3115.5735 
31 15.6467 
31 15.6945 
3115.7279 
3115.7728 
3115.9825 
3116.1548 
3116.2155 
31 16.3184 
31 16.4256 
3 1 16.4752 
3 116 -6236 

500 

DJO 

DJO 2JD6 

j i i 6 i 7 2 i 6  c2 
3116.7216 C2 
31 16 A075 
31 16.8589 
31 16.9136 
3116.9656 
3117.0034 
31 17.1129 
31 17.1570 
3117.1829 
3117.4101 
31 17.4395 
3 1 17.4643 
31 17.5331 
3117.5763 
3117.6026 
31 17.6670 
3117.6993 
31 17.7528 
31 17.8595 
31 17 A952 
3117.9706 
3118.0326 
3118.0816 
31 18.2384 
31 18.2641 
3118.3356 
31 18.362 
31 18.4310 
3118.5808 
31 18.6231 



C 

2 32055.320 
32G54.467 
32353.665 
32052.30 1 
3205 1.372 

2 32550.2PO 
32050.032 
32049.687 
37048.954 
33043.24 1 

2 32047.820 
32046.998 

2 32065.811 
32045.551 
3?0<4.97 1 
32044.355 
32043 A47 

2 320c1.779 
32C40.097 
32038.085 

2 32037.4C9 
1 34036.639 

32035.972 
32035.584 

2 32035.093 
32054.30; 
3 X 3 J  .641 

2 32033.C':l 
2 32033.%9 
2 32033.33 

9 
3 
3 
5 
4 
4 
3 
3 
3 
4 
9 
4 
3 
3 
3 
4 
3 
9 
3 
3 
9 
4 
3 
3 
7 
4 
9 
9 
5 
E a 

43847.065-11799.241 -4 

8709.640-40755.465 -14 

32041.795- 0.000 -16 

35273.260- 3235.770 -1 
34240.242- 2203.606 3 

4S334.325-11799.241 14 

34048.700- 2014.956 -93 
39531.705- 7q98.354 4s 
37535.410- 5502.060 39r 

32032.526 4 
32031.855 3 
32031.455 3 
32035.819 3 

2 32030.604 3 15098.815-47 129.430 -11 
2 32029.743 3 17073.340-49103.065 18 

32029.269 3 
32027.102 3 
32526.178 3 

1 320251666 4 6313.866-38339.553 -10 
2 32025.408 7 40663.645- 8658.233 -4 

2 32023.750 3 43823.020-11799.241 1 
3203.611 3 

2 32023.319 6 35993.175- 3969.346 -10 
32022.954 3 
32022.148 3 
33021.5'3 4 
32020:479 3 
32320.266 3 
32019.929 4 

32018.033 3 
2 320 19.169 4 14295.565-G6314.760 -26 

2 32017.519 7 37735.495- 5717.976 o 
32016.370 3 
32015.804 3 

03s ODs TERM TERM 
J2 - J1  J2 - J1  

6.5- 6.5 6.5- 6.5 

- . 3.5- 4.5 

5.5- 5.5 5.5- 5.5 

- - . 3.5- 2.5 

1.5- 0.5 1.5- 0.5 

1.5- 0.5 1.5- 0.5 . - . 2.0- 1.0 

5.5- 5.5 5.5- 5.5 

0.5- 1.5 0.5- 1.5 
. - . 3.5- 2.5 . - . 2.5- 1.5 

. - . 1.5- 2.5 . - . 1.5- 2.5 

- . 4.0- 4 . 0  
5:5- 5.5 5.5- 5.5 

. - . 4.5- 5.5 
2.5- 2.5 2.5- 2.5 

. - . 3.5- 3.5 

'3.5- 3.5 3.5- 3.5 

1.120 1.485 .365 

11120 1:375 .255 

1.125 1.485 350 

0.790 1.030 240 

1.120 1.373 253 

0.308 0.800 492 

I 
:98 3:14 2.16 I 0.981 3.150 2169 

I 

.20 .a 

.19 

1:20 
1.88 

1:19 

I 
I 

I 
I 

.270 I 1.090 1.373+ 283 

1.50 I 0.400 1.881r1481 
.31 I 1.060 1.321 261 

I 1.140 1.169 29 
I 
I 
I 
I 
I 1.079 0.920 159 
I 0.576 0.955 379 
I 
i 
I I 0.487 1.070* 583 

.373 I 1.145 1.514 369 
I 
I 1.235 1.373 138 

.675 I 0.990 1.670+ 680 
I 
I 
I 

i 0.790 1.055 265 
I 

I 
I 

.498 I 1.090 1.596 506 

OBS TERM I 
IS IS I WAVELENGTH NOTES 

------------------* 

3118.7026 
31 18.7856 
3 1 18.8637 
31 18.9964 
31 19.0868 
3119.1331 
3119.2172 
3119.2508 
3 1 19.3221 
31 19.3915 
31 19 -4325 
3119.5125 
31 19.6281 
31 19.6534 
3119.7099 
31 19.7689 
31 19 A193 
3120.0207 
3120.1844 
3120.3304 
3120.4335 
3120.5213 
3120.5921 
3120.6240 
3120.6714. 
3120.7486 
3120.8133 
3120.8133 
3120.8379 
3120.8379 
3120.9219 
3120.9873 
3121.0263 
3121.0883 
3121.1092 
3121.1931 
3121.2393 
3121.4505 
3121.5406 
3121.5905 
3121.6156 
3121.6933 
3121.7743 
3121.8193 
3121.8519 
3121.9334 
3121.9910 
3122.0952 
3122.1169 

21n5q 
21n5q 
21n5 
21n5 

ZQ 

I I 



CLjS 09s OBS I TERH TERH TERM I OBS TERH 
62 61 OG I G2 G1 DG 1 IS IS 

I OB5 083 TERM TERH 
C WAVEIWHBEI? 1 12 - T I  0-C I J? - J1 52 - J1 ----------------------------------------,-------------------- 

I 
32014.012 4 I 
32010.473 3 I 

2 32009.016 3 14295.565-46304.95 -4 1 . - . 3.5- 2.5 
2 32008.458 7 8138.666-40207.135 -11 I 2.5- 2.5 2.5- 2.5 
2 32007.627 5 42733.945-10726.322 4 I . - . 4.5- 4.5 

3122.7269 
3 123.072 1 
3123.2143 
3123.2687 
3123 3 9 8  
3123.3742 
3123.4477 
3123.5592 
3123.6599 
3123.6901 
3123.7350 
3123.7775 
3 123 -8230 
3 123.8635 
3124.0 109 
3 124.0593 
3124.1362 
3124.1502 
3124.2279 
3124.2707 
3124.3305 
3124.6485 DJ1 
3124.7509 
3124.8876 
3124.9275 
3124.9632 JQ 2JDG 
3125.1222 
3125. I690 
3125.2193 
3125.2420 
3125.4841 
3 125 ~ 6286 

:415 1:020 .605 

i 
0.790 0.980r 190 1 
0.414 1.020+ 606 I 
1.090 1.391 301 I 

I 
i 
I 
I 
I 

32007.377 3 
32006.624 4 
32OC5.482 
32G04.450 
32004.140 
32003.680 
32603 -245 
32002.779 

2 32002.354 
2 32000.854 

3200O.358 
31999.57 1 
31999.427 
3 1998.632 
31998.193 
31997.581 

3 
3 
3 
3 
3 
3 
9 
9 
4 
4 
4 
3 
3 
3 

i 
I 
I 

1.145 1.596 451 I 
1.310 1.514 204 I 

I 
I 
I 

37720.350- 5717.976 
40639.100- 8638.233 

- i o  i 4.5- 
-13 I 4.5- 

I 
1 
I 
I 

3.5 
5.5 

4.5- 
4.5- 

3.5 
5.5 

.143 1.59 .453 

.29 1.52 .23 
37 

i 
I 
I 
I 
I 
I 5.5- 5.5 
I 
I 

8 I 5.5- 4.5 5.5- 4.5 

i 
I 
I 

1.185 1.391 206 I 
I 
I 

31994.324 5 . SHL 
1118 1.39 ,.21 2 31993.276 6 42719.590-10726.322 

3!991.877 3 
31991.448 4 
31991.103 4 
31989.475 3 
31928.996 3 

. 191 

:955 1:545 .590 

. .195 

31988.423 3 
3198.8.249 3 
31985.771 3 I 
32984.112 3 I 
SiiS4;ibi 5 I 

2 31933.736 6 39262.620- 7275.862 -22 I 3.5- 4.5 3.5- 4.5 
1 31982.870 3 9336.801-41369.665 5 I . - . 5.0- 4 . 0  
2 31382.212 4 41690.195- 9707.930 -3 I 6.5- 6.5 . - . 

31981.511 4 

i 
I 

I 
.545 595 I 
.120+ 319 I 
.485 395 I 

0.950 
0.801 
1.090 

1.180 

31981.31)s 4 
31979.900 3 

3125.9206 
3 126.0579 
3126.1018 
3126.1259 
3126.1805 DJO 
3126.2825 
3126.3496 
3126.3782 
3126.5662 
3 126.5878 
3126.7072 
3126.7406 
3126.8057 
3126.8567 
3126.886 1 
3126.9033 B 
3126.9033 B 
3126.9482 

i 
.369 189 I 

I 
0.773 0.970 197 I 

I 

2 51979;451 4 41221.810- 9242.356 -3 
31979.205 3 

31977.603 4 
31976.916 3 

2 31978.646 4 16499.640-48478.270 16 

- - . 4.5- 3.5 

. - . 3.5- 3.5 

i 
I 
I 
I 
I 

.391 196 I 

.373 328 I 
I 

31976.624 3 
31974.701 3 
31974.480 3 
31973.259 3 ~ 

2 31972.918 6 42699.235-10726.322 5 
2 31972.252 3 43771.490-11799.241 3 

31971.731 3 
31971.430 4 

2 31971.254 5 39250.070- 7278.862 46 
131971.254 5 6313.866-38285.120 0 

31970.795 3 

4.5- 4.5 4.5- 4.5 
I . -  . 4.5- 5.5 

1.195 
1.045 

1.155 
0.487 

. - . 4.5- 4.5 
4 . 0 -  5.0 4 . 0 -  5.0 

.545 390 i 

.145 658 I 
I 

:485 1:145 .655' 



I OBS ODs TERM TERH 
C UAVENLNBER I T2 - T 1  0-C I J2 - J1 J2 - J1 
----------------------------------------+-------------------- 

I 
31970.643 3 I 
31570.393 3 I 

2 31966.819 7 39465.195- 7493.34 -12 I 2.5- 2.5 2.5- 2.5 
2 31954.155 3 10'135.770-42400.935 -10 I . - . 4.5- 4.5 
1 31953.914 4 8768.139-40732.070 -17 I . - . 2.0- 2.0 

31961.533 3 
31961.321 3 
31960.760 3 
31560.254 3 
31957.e55 3 
31956.658 3 
31956.370 3 
31955.304 3 
31952.156 3 
31951.879 3 
31951.055 3 
31949.246 3 
319a.051 5 

2 31947.462 9 
31946.462 6 
31944.8G3 3 
31944.445 3 
319422077 4 

2 31940.698 9 
31933.184 3 

2 31937.621 8 
31937.148 3 

2 31935.663 3 
31936.312 3 

2 31934.893 3 
31933.457 3 
31933.232 3 

2 31932.892. 9 
31931.479 3 
31930.972 3 

1 31930.554 3 
31928.806 5 
31928.243 3 
31925.012 3 
31925.740 3 
31925.224 3 

2 31923.026 4 
1 31922.716 3 

31922.226 3 
31921.231 3 
31920.085 3 
31919.300 7 

2 31918.491 6 
1 31913.162 4 

31918.050 4 
2 31316.972 9 

31916.548 3 
31915.673 3 
31915.232 3 
31914.775 4 

i 
1 
I 
1 
I 
I 

I 
I 
I 
1 
I 
I 
I 

I 

37665.440- 5717.976 -2 I 4.5- 3.5 4.5- 3.5 

41183.055- 9242.356 -1 I 3.5- 3.5 3.5- 3.5 

37439.680- 5502.060 1 I . - . 0.5- 1.5 

17296.905-49233.475 93 I . - . 4.5- 3.5 

13809.910-45744.825 -17 I . - . 4.5- 3.5 

35902.735- 3969.846 3 I 1.5- 2.5 1.5- 2.5 

35230.220- 4299.659 -7 I . - . 2.0- 2.0 
. I 3.5- 2.5 

I 

I 

37640.995- 5717.976 7 I . - . 2.5- 3.5 
31922.720- 0.000 -4 1 . - . 1.0- 0.0 

35838.345- 3969.846 -7 i 2.5- 2.5 2.5- 2.5 
39692.853- 7774.653 -3 . - . 3.0- 4 . 0  

I 

I 
31916.975- 0.000 -3 I 1.5- 0.5 1.5- 0.5 

I I 
' I  I 
I I 

251 I 
I 0.724 .000* 276 I . .673 I 0.362 .040* 678 I 

I 

1:070 1:315 .245 I 1.070 1.321 

I 
I 
I 
I 
1 
I 
I 
I 
I 
I 

i 
I 
I 

i I . .490 I 1.105 1.596 491 I 
I I 
I I 

I . .13 I 
1 : l O O  1:370 .270 I I 1.100 1.369 269 I I 

1:20 1:20 

1:6l 1:67 

1:oss : 
.95 1.67 

1136 3:15 

I I 
I 1.110 1.169* 59 I 
I I 0.494 0.980* 486 I I 

I I 0.657 0.000* 0 I I 
I I 
I I 

.06 I 1.605 1.670 65 I 
I I 
i i 
I 1.200 1.482* 282 I 

.25 I 1 
I I 
I I 
I I 
I 1 1.350 1.596* 246 I I 
I 1.278 0.000 0 I 
I I 

I 
.715 I I 0.965 1.670 705 I I 

1786 I I 1.363 3.150 1787 I I 

I 

i 
I 

1 1.025 1.463 438 I 

I I 
I I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

-56* I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

16 I 
I 
I 

-1 I 
I 

I 
I 
I 

35* I 
I 
I 
I 
I 

85* I - 174* I 
I 

I 

1 

I 

3126.9631 
3126.9875 
3127.3372 
3 127.5978 
3127.6214 
3127 .a539 
3 127.8752 
3127.9301 
3127.9796 
3 128.2 1 15 
3128.3306 
3128 -3598 
3128.4641 
3128.7714 
3 128.7995 
3 128.8802 
3129.0574 
3129.1744 
3 129.232 1 
3129.3301 
3129.4926 
3129.5276 
3129.7597 
3129.8948 
3130.1412 
3130.1963 
3130.2427 
3130.2902 
3130.3247 
3130 A633 
3130.6045 
3130.6266 
3130.6599 
3130.7985 
3130.8482 
3130 .fa92 
3131.0606 
3131.1158 
3131.3346 
3131.3613 
3131 A119 
3131.6275 
3131.6579 
3131.7060 
3131.7977 
3131.9161 
3131.9931 
3132.0724 
3132.1048 
3132.1157 

i 3132.3490 
I 3132.3923 
I 3132.4372 

Z R Q  

2JDG 
Z R Q  

SO0 JQ 

f SIQ 



31914.4i3 3 
31913.163 7 

2 31910.3Z5 3 
31909.115 3 
31908.476 3 
31903.279 3 
31907.457 3 

2 31906.946 7 
2 31905.815 9 

31906.521 3 
31905.127 3 

2 31904.702 3 
31904.412 3 
31904.129 3 

2 31900.497 9 
2 319C0.132 9 
2 31897.168 5 

31896.140 3 
2 31895.167 3 
2 31894.233 7 
1 31834.233 7 

2 31892.019 3 
1 31891.222 5 
2 31391.222 5 

31337.453 3 
31t87.246 3 
3136.312 4 
31M5.8C7 4 
31e25.643 3 

2 31S4.346 4 
31852.759 4 

2 31ES1.926 5 
31Gdl.192 3 

2 31SSr).El? 7 
31879.069 3 

2 31377.375 9 
31977.179 5 
3 1 a x . m  7 

2 3137J.lS.d 
31874.224 4 

1 31872.549 4 
2 31&69.702 3 

31868.917 4 
2 31368.733 6 

31267.270 3 
31664.017 3 
31363.252 3 

2 31852.855 9 
2 31661.959 3 
2 3X51.558 3 

31841.113 5 
2 31850.367 4 
2 31860.225 5 
131850.225 5 

31893.123 3 

16593.963-48504.345 3 

39185.820- 7278.852 -12 
39405.150- 7498.364 29 

12048.548-43953.290 -40 

8198.666-40099.165 -2 
41608.075- 9707.980 7 
142F5.565-46192.7CO 33 

43694.395-11739.241 13 
39173.105- 7278.862 -5 
8768.139-40562.350 -3 

35361.855- 3969.846 10 ~ - ~ .  ~ _ _  -... - . 
6313.855-38204.990 98 

41133.595- 9242.356 -17 

16593.963-48478.270 39 

35117.695- 3235.770 1 

42607.125-10726.322 14 

33892.325- 2014.966 16 

13809.9 10-45685.090 8 

6313.866-38186.420 -5 
14476.135-46345.820 17 

42595.005-10726.322 50 

37530.805- 5717.976 26 
42050.415-10188.463 7 
15178.115-47039.640 33 

12392.644-44853.0 15 -4 
37362.265- 592.050 20 

9386.801-41247.030 -4 

09s 0 3  TERY TERM I OBS OBS OBS I TERM TERM TERH I OBS TERM 
J2 - J l  J2 - J1 1 G2 G I  DG I G2 61 DG I IS IS 

2.5- 2.5 2.5- 2.5 

5.5- 4.5 5.5- 4.5 
3.5- 2.5 3.5- 2.5 

. - . 1.5- 1.5 

2.5- 2.5 2.5- 2.5 
6.5- 6.5 6.5- 6.5 . - . 3.5- 3.5 

. - . 5.5- 5.5 
4.5- 4.5 4.5- 4.5 
2.0- 3.0  2.0- 3.0 

. - . 3.5- 2.5 
4.0- 3.0 4.0- 3.0 
3.5- 3.5 3.5- 3.5 

. - . 2.5- 3.5 

, - . 1.5- 0.5 

4.5- 4.5 4.5- 4.5 

0.5- 1.5 0.5- 1.5 

4.5- 4.5 4.5- 4.5 

4 . 0 -  5.0 4.0- 5.0 . - . 4.5- 4.5 

4.5- 4.5 4.5- 4.5 

2.5- 3.5 2.5- 3.5 . - . 1.5- 0.5 - . 0.5- 1.5 

. - . 2.5- 2.5 . - . 1.5- 1.5 
- . 5.0- 4.0  

. .57 
.98 .79 . i 9 2  

1i315 1i545 .235 
1.11 1.32 .210 

.54 
1:090 1:485 .395 

. .505 

1485 11085 .600 
1.195 1.365 .17 

1:13 1:39 .26 

1:22 1188 .66 

:655 :960 .305 

. .47 

1:120 1i390 .270 

1:225 1:590 .365 

0.983 0.790~ 193 

1.313 1.545 232 
1.110 1.321 211 

0.054 1.510 1564 

0.414 0.950~ 536 
1.095 1.485 390 
0.790 0.950 160 

1.130 1.373 243 
1.035 1.545r 510 
0.362 1.050 688 

1.155 1.670 515 
0.487 1.085 598 
1.195 1.369 174 

0.983 0.970 13 

1.505 0.299 1206 

1.130 1.391 261 

1.220 1.881 661 

0.657 0.955 298 

0.487 0.952 465 
1.060 1.030 30 

1.115 1.391 276 

1.215 1.596 381 
1.180 2.402~1222 
0.085 1.020+1105 

0.643 0 .920~ 277 
1.215 1.169 46 
0.801 1.065 264 

3132.5954 DJO 2JDG 
3 132.8681 
3132;9925 
3 133.0556 
3133.0749 
3133.1556 
3133.2058 
3133.2187 
3133.2475 
3133.3844 
3133.4262 CQ 
3133.4547 
3133.4825 ZR Q 
3133.8392 
3 133.8780 
3134.1663 
3134.2673 
3134.3629 
3 134.4542 2LNS 
3134.4542 2LNS 
3134.5638 
3134.6723 
3134.7507 2LNS 
3134.7507 2LNS 
3135.1207 
3135.1416 
3135.2334 
3135.2831 
3 135.2992 
3135.4267 
3135 .%28 
3135.6647 
3135.7369 
3135.7738 
3135.9517 
3136.1124 
3136.1317 
3136.1780 
3136.3276 
3136.4225 
3136.5873 
3136.8675 
3136.9448 
3136.9629 
3137.1069 
3137.4272 
3137.5025 
3137 -5416 
3137.6299 
3137.6693 
3137.7132 
3137.7866 
3137.8006 C2 
3137.8006 C2 



C 
I 

31854.E53 3 I - - - . - - - 
2 31652.975 9 40G31.205- 8638.233 3 i 4.5-  5.5 4.5- 5.5 
2 31852.5Z5 9 33p67.535- 2514.955 17 I 1.5- 1.5 1.5- 1.5 
2 31851.321 4 16S52.000-48213.315 6 1 . - . 4.5- 3.5 

31350.355 3 I 
2 31849.023 4 42575.325-10726.322 20 I . - . 5.5- 4.5 
2 31848.439 9 39127.295- 7278.862 6 I 5.5- 4.5 5.5- 4.5 
1 31648.197 6 9336.801-41234.990 8 I 5.0- 4 . 0  5.0- 4 . 0  

31647.761 3 I 
31347.553 3 

2 31846.036 6 
31862.555 3 
51842.422 4 

2 31841.033 3 
2 31840.589 3 
2 31839.708 9 

31839.174 4 
2 31838.640 5 

31533.293 3 
31835.523 3 

1 3183.532 9 
31833.563 3 
31532.447 6H 
31831.992 3 
31831.696 3 

31829.700 4 
31829.373 4 
31C28.096 3 

1 31826.524 6 
2 31826.350 9 

31825.798 3 
31825.285 3 

31830.522 3 

2 31824.282 3 
2 31823.041 3 

31822.102 4 
31821.951 4 
31821.755 3 
31821.520 3 

37564.CCO- 5717.976 

16499.640-45340.695 
15641.100-47451.485 
8198.666-40038.370 

33336.975- 7498.364 

6313.866-381+8.375 

6313.864-3814'0;400 
8198.666-40025.010 

15657.156-47581.495 
13013.685-44836.670 

i 
12 I 

I 
I 

-22 I 
4 1  
4 1  

I 
29 I 

I 
I 

23 1 
I 
I 
I 
I 
i 
I 
I 
I 

-10 I 
6 1  

I 
I 

-47 I 
56 1 

I 
I 
I 
1 

4.5- 3.5 4.5- 3.5 

. - . 3.5- 4.5 

. - . 3.5- 3.5 
2.5- 1.5 2.5- 1.5 

1.5- 2.5 1.5- 2.5 

4 .0 -  3.0 4.0-  3.0 

4.0-  3.0 4 . 0 -  3.0 
2.5- 3.5 2.5- 3.5 

. - f 2.5- 3.5 . - . 5.5- 4.5 
2.0- 3.0 

31820.2J3 3 i 
31820.038 3 I 
31815.010 3 I 
31814.541 3 I 
31813.271 3 I 

2 31817.446 9 37535.410- 5717.976 12*1 2.5- 3.5 2.5- 3.5 

2 31813.780 3 39092.590- 7278.862 52 I . - . 3.5- 4.5 

31507.135 3 i 
31606.703 4 I 

2 31805.813 3 16593.963-$3399.780 -4 I . - . 2.5- 3.5 

I 
I 

1:148 1:512 .364 I 1.155 1.514 359 
1.67 1.83 .21 I 1.670 l.881r 211 

I 1.050 1.040* 10 
1 
i 1.090 1.391 301 . .34 I 1.179 1.545 366 . .285 I 0.801 1.080 279 
I 

. .47 

.40 .40 

:78 1132 .54 

. .20 

. 1.40 

:48 1:12 .637 
.412 .900 .488 

. .69 

. .44 

1.120 1.596r 476 

0.773 1.260r 437 
1.040 1.000r 40 
0.414 0.440+ 26 

0.780 1 . 3 2 1 ~  541 

0.487 0.690 203 

0.487 1.120* 633 
0.414 0.900 486 

1.000 
0.950 

.ooo 0 

.085 135 

1.140 1.596 456 

1.180 1.545 365 

-0.108 0.000* 0 

' 0.983 0.950 33 

06s TERM I 
IS IS I WAVELENGTH NOTES 

3138.3268 
3138.5148 
3 138.5532 
3138.6778 
3138.7730 
3138.9043 
3138.9619 
3 138 -9857 
3139.0287 
3139.0492 
3139. I987 
3139.5419 
3139.5550 
3139.6920 
3139.7555 
3 139.8226 
3139.8753 
3139.9280 
3139.9622 
3140 2 3 5 4  
3140.3332 
3140.4288 
3140.5389 
3140.5838 
3140.6130 
3140.7288 
3140.8099 
3140 A422 
3140 -9771 
3141.1234 
3141.1405 
3141.1950 
3 14 1.2455 
3141.3447 
314 1.4672 
3 14 1.5599 
3141.5748 
3141.5941 
3141.6173 
3141.7414 
3141.7636 
3142.0196 

SI 

ZR Q 

so 
so 

SI 

PB 

DJO 2JDG 

PB 

JQ 

SI 

3142.7674 
3142.8047 
3142 -8585 
3142.8856 
3142.9475 
3143.0379 
3143.0750 
3143.1688 

I I 



c 

i 
0.730 1.169* 439 I 
1.156 1.545 389 I 
2.897 3.150 253 I 
1.220 1.545 325 I 

I 
I 
1 
I 

1-0.054 0.950*1004 I 
I I 

2 31805.479 9 33320.430- 2014.965 15 
2 31804.929 5 8769.640-40514.565 4 
2 31804.420 3 17296.945-49101.235 60 
2 31803.864 4 4Z967.305-17163.470 23 

31893.546 3 
31303.234 4 

31802.167 4 
31800.864 4 
31250.559 3 

2 31802.726 9 39081.580- 7278.852 8 

i i 
1 1.110 1.495* 385 I 
I I 

5 i j99 .9 i7  3 
31795.800 3 
31798.531 3 
31796.378 3 
31795.277 5 

2 31794.926 5 15098.815-46393.745 -4 

I 
I 

1 
I 
I I 
I 1.180 1.514* 334 I 
I 1 

I I I 

1.5- 1.5 1.5- 1.5 
. - . 3.5- 2.5 - . 4.5- 4.5 - . 3.5- 4.5 

4.5- 4.5 4.5- 4.5 

~ 1.5- 1.5 1.5- 1.5 
31793.215 3 i 
31792.330 3 I 
31792.099 3 I 

31790.130 4 I 
2 31790.314 8 39289.160- 7498.364 18 I 2.5- 2.5 2.5- 2.5 

2 3172a.95~ 5 4 o w . 1 ~ 0 -  8638.233 9 I . - . 4.5- 5.5 
2 31738.370 9 8709.640-40438.010 0 I 3.5- 4.5 3.5- 4.5 
2 31787.655 7 4CG25.890- 853.233 -2 I 5.5- 5.5 5.5- 5.5 
2 31797.323 3 42513.59C-10726.322 55 i . - . 5.5- 4.5 

1 31726.611 3 9386.301-41173.380 32*l . - . 5.0- 4.0 
31787.092 3 I 

31785.860 3 I 
317a4.800 3 I 
31734.002 3 I 
31783.118 3 
31781.616 3 
31779.870 3 

2 31779.352 9 37281.410- 5502.060 2 i 0.5- 1.5 0.5- 1.5 
2 317?8.965 5 39C57.820- 7272.362 7 I . - . 4.5- 4.5 
2 31778.581 5 31778.615- 0.000 -34 I . - . 0.5- 0.5 
2 31775.246 9 39057.100- 7273.8i2 8 I 3.5- 4.5 3.5- 4.5 

31777.849 5 
31777.475 4 
31776.023 3 
31775.121 3 I 

31773.551 3 I 
31771.477 3 I 
31753.962 3 I 

2 31773.789 9 12041.5f&-4322.335 2 I 1.5- 2.5 1.5- 2.5 

. 2.0- 1.0 1 31771.182 3 33974.800- 2283.605 -12 I . - 
31766.777 4 
31765.422 3 
31765.990 3 

2 31762.3Fl 8 40400.610- 8638.233 14 i 6.5- 5.5 6.5- 5.5 
31761.514 4 1 
31757.274 4 I 
31755.606 3 I 
31754.965 3 I 
31753.572 4 I 

. .330 

1:075 1680 .395 

1:020 11315 .30 

1305 :860 .553 
1.13 . .38 

:72 1:17 .45 

1:220 11545 .325 

I .  

l-0;055 ;95 1005 
1 .  
I .  
I .  
I .  . .  
I .  . .68 
I .  
I 1:18 1152 .34 
I .  
I .  
I .  
I .  
I .  

I 
1.410 1.881 471 I 
0.308 0.800 492 I 
0.494 1.050* 556 I 
1.090 1.200 110 I 

I 
I 

1.207 1.545 338 I 

i 
I 
1 
I 

1.079 0.670* 409 I 
I 
1 
I 

1.020 1.321 301 I 
i 

1.165 1.514 349 i 
0.308 0.860* 552 I 
1.130 1.514 ' 334 I 
1.115 1.391 276 I 

I 
0.801 1.150 349 i 

I 

I 
I 

- 1 2 3 ~ 1  
I 
I 
I 
I 

-63 I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

-61 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

166 I 
I 
I 
I 
I 
I 
I 

-177*/ 
I 
I 

-78 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3143.2018 
3143.2562 
3143.3065 
3143.35 15 
3143.3929 
3143.4257 
3143.4739 
3 143.5292 
3143.6580 
3143.6882 
3143.7516 
3 143.8621 
3143.8887 
3144.1016 
3144.2104 
3144.2451 
3144.4144 
3144.50 19 
3144.5247 
3144.6519 
3144.7 195 
3144.8357 
3144.8936 
3144.9644 
3144.9972 
3145.020 1 
3145.0677 
3145.1420 
,3 145.2469 
3145.3258 
3145.4133 
3145.5620 
3145.7348 
3145.786 1 
3145.8244 
3145.8624 
3145.8956 
3145.9349 
3145.9719 
3146.1157 
3146.2050 
3146.3369 
3146.3604 
3146.5653 
3146.5951 
3146 A150 
3147.0314 
3147.0666 
3147.1094 
3147.4660 
3 147.5529 
3147.9732 
3145.0394 
3148.2040 
3148.3402 

SI 

69 

DJO 

500 

2JDG 

2JDC 



C c 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

1 

. OGS OSS T E W  TERM 
J2 - J 1  J2 - J l  ---__-__-_--___-__-_ 
6.5- 6.5 6.5- 6.5 

09s OBS OBS I TERM TERM TERM I 08s TERM 
G2 GI DG I 62 G I  CG 1 IS IS WAVELENGTH NOTES 

I I 
1.100 1.485 . B O  I 1.100 1.485* 385 I 

I I 
2 31749.936 9 

31753.187 4 
51749.273 4 

2 31749.707 5 

3148.7007 
3148.7451 
3 148.7659 
3148.7830 
3148.8224 
3148.8442 
3148.9925 
3149.1169 
3149.1927 
3149.2317 
3149.2838 
3149.3459 
3149.5115 
3149.5427 
3149.6801 
3149.7011 
3149.7353 
3149.8117 
3 149.8828 
3149.9 139 
3150.0548 
3150.0763 
3150.1558 
3150.2347 
3150.2913 
3150.5553 
3150 -6309 

42475.410-15726.322 19 - . 4.5- 4.5 
317<3.7W 3 

31745.9S4 6 
31745 7”O 3 
317Vf.975 3 
31744.tS3 3 
3i7r.4.052 3 

2 31743.;32 4 
31741.763 5 

2 31741.449 8 
31740.064 3 
31739.852 3 
31739.508 3 
31733.738 4 
31738.022 3 
31737.7C8 3 

2 31736.289 4 
31736.072 3 
31735.271 3 
31734.476 4 
31733.906 3 
31731.247 4 

2 31730.486 5 

31728.704 3 
31726.559 3 
31725.070 3 
31724.591 3 

2 31723.599 4 
2 31723.256 3 

31722.057 7 
2 31722.057 7 

31721.709 3 
31721.240 3 
31719.576 4 
31718.650 4 

2 31718.341 9 
31717.695 3 
31716.173 3 
31715.357 4 
31715.067 5 

2 31714.543 4 
2 31714.233 6 
2 31713.288 4 

31712.693 3 
2 31703.812 5 

31707.563 3 
31707.279 3 

2 31706.121 9 
31705.110 3 
31704.871 3 

317<a.[t90 4 

31730.218 3 

DJO 

CQ 

SI 

DJO 2JDG 

D JO JQ2JD 
so 

DJO JQ 

f SI D6Q 
CQ 2LNQ 

500 

i I 1.280 1.485 205 I I 

.41 I -  I 0.657 1.060* 403 I 

I I 
I 

41451.460- 9707.980 -48 

13809.910-45551.330 29 

. - . 5.5- 6.5 

4.5- 5.5 4.5- 5.5 

-252r 

189 

- 1 1 1 3  

41444.280- 9707.980 -11 . - . 5.5- 6.5 

I . 1.47 I 
.985 1.170 .23 I 0.985 

I 
I 
I 
I. 

I 
I 

.169 184 I 
I 
I 
I 
I 
I 

.369 264 I 

.955 105 I 
I 

3.5- 3.5 
2.5- 1.5 2.5- 1.5 37232.550- 5502.060 -4 

515o;isiS 
3150.8078 
3151.0109 
3151.1688 
3151 2 1 6 4  I 

I 1.105 
I 1.060 . .335 I 
I 1.125 1.596 471 i 
I I 
I I 
1 I 

2:866 

1:075 

40965.950- 9242.356 5 
14476.135-46199.395 -4 

37440.110- 5717.976 -77 

3.5- 3.5 3.5- 3.5 . - . 4.5- 3.5 

. - . 4.5- 3.5 

3151.3149 
3151.3490 
3151.4681 
3151.4681 
3151.5027 
3151.5493 
3151.7146 
3151.8086 
3151 -8373 
3151.9015 

1:545 .47 I I 1.073 1.545 472 I I 
I I 

38997.205- 7278.802 -2 5.5- 4.5 5.5- 4.5 

1 I 
I 1.079 1.070* 9 I 
I 0.790 1.050 260 I 
I 0.643 0.950* 307 I 
I I 

11015 

15098.815-46513.350 -2 
14295.555-46009.840 8 
12392.644-44705.905 27 

. - . 1.5- 2.5 

. - . 3.5- 4.5 . - . 2.5- 3.5 3152.3395 
3 152.3987 
3 152.7845 
3152.9087 
3152.9370 
3153.0521 
3153.1527 
3153.1764 

40951.155- 9242.356 13 2.5- 3.5 2.5- 3.5 1.370 .355 i 1.015 1.369 354 i 
I I 

I I 
I I 

. .350 I I 1.165 1.514 349 I I 40344.355- 8638.233 -1 5.5- 5.5 5.5- 5.5 



2 31700.542 
31699.041 
31698.267 

2 3:696.903 

3 
3 
3 

17532.937-49233.475 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 

I 

4 I . - . 3.5- 

-2 I 3.5- 4.5 3.5- 
2 I 6.5- 6.5 6.5- 

I 
15 I 2.5- 2.5 2.5- 

-1 I 1.0- 1.0 1.0; 
- 5 1  . -  . 4.5- 

0 I . - . 4.5- 

7 I 3.5- 4.5 3.5- 

22 I 1.5- 0.5 1.5- 

I I 
I 1.238 0.9SOw 258 
I 

I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

3153.607 1 
3153.7564 
3153.8334 
3153.9686 
3153.9966 
3154.3942 
3154.4961 
3154.5292 
3154.5867 
3154.6784 
3154.7368 
3154.7686 
3154.8433 
3155.0609 
3155.3152 
3155.5237 
3155.5566 
3155.6003 
3155.6382 
3 155.6755 
3155.7 182 
3155.7817 
3155.83% 
3155.852 1 
3155.9558 
3156.0152 
3156.1136 
3156.1634 
3156.1927 
3156.3284 
3156.3766 
3156.5002 
3156.5234 
3156 -5442 

3.5 I . 
I .  

1 : 080 
l.fi85 

I .  
4.5 I .305 
6.5 I 1.080 

I .  
I .  
I .  
I .  
I 1.08 
I .  

2.5 I . 
I .  

I 
I 0.308 1.090* 782 
I 1.080 1.485 405 
I 
I 

8709.640-43405.553 
41404.605- 9707.980 

.7a 

.405 
6 
9 
3 
3 

2 31695.627 
31692.632 
3169 1.608 
3169 1.275 
31690.698 
31689.777 
31EE9.190 

2 31683.871 
31688.120 
31685.935 
31683.38 1 
31681.2&8 

1 31689.952 
2 31630.519 

31680.135 
31679.764 
3 1679.335 
31678 -6% 

2 31678.155 
31677.991 

2 31676.950 
3 1676.354 

2 31675.367 
31674.867 

2 31674.573 
31673.21 1 
3 1672.7 28 
31671.487 
3157 1.255 
31671.046 

1 31669.387 
31669.232 

2 31003.050 
3 1667. X 7  
31667.071 
3!666.543 
31664.845 

2 31554.350 
31664.083 
3 1663.3G 
31662.020 

2 31600.141 
31559.703 

2 31558.183 

3 
3 
5 
3 
9 
3 
3 
5 
3 
4 
3 
3 
3 
3 

.OS 

.145 

fDJ02JD6 

39187.220- 7498.364 

i .  
I .  
I .  

1.0 1 1.04 
4.5 I . 

I .  
I .  
I .  
I .  

3.5 I . 
I .  

4.5 I 1.16 
I .  

0.5 I 1.28 
I .  

1.5 1 . 
I .  
I .  
I .  
I .  

i 
I 
I 
I 1.040 1.495* 455 
I 0.657 1.065 408 
1 
I 
I 
I 
I 1.060 1.090* 30 
I 
I 1.165 1.545 380 
I 
I 1.300 0.299 1001 
I 
I 1.065-0.019 1084 
I 
I 
I 
I 
I 
I 0.765 1.482 717 
I 
I 1.158 1.670 512 
I 

1:49 33864.565- 2203.606 
lCO9.910-45490.434 

.45 

2R P 

14476.135-46154.290 

38955.805- 7278.862 

34911.115- 3235.770 

43681.995-12007.503 

1156 .405 

f 98 

SI 

CQ 

.30 
3 
4 
3 

I 
I 

I 
I 
I 
I 

-18 I . - . 2.0- 

1 I 3.5- 2.5 3.5- 

i .  
2.0 I . 

I .  
2.5 I 1.16 

I .  
I .  

35959.064- 4299.659 

35537.835- 3969.t46 
3 
9 
4 

1:67 .51 

3156.9404 
3156.9931 
3157.1624. 
3157.2117 
3157.2377 
3157.3116 
3157.4441 
3157.6315 
3157.6755 
3157.8268 
3157.8491 
3157.8693 
3157.9501 
3157 -9927 
3158.0491 
3158.0927 
3158.1325 

I .  
I .  

2.5 I . 
I .  
I .  

i 
I 0.576 0.970* 394 

I 
I 
I 0.372 0.920* 548 
I 
I 0.308 1.175 867 
I 1.791 0.670*1121 
I 
I 1.045 1.514 469 
I 0.901 0.000 0 
I 1.175 1.596 421 
I 
I 

17 07 3.340-487 37 .664 

. 2.5- 

-52 I . - . 3.5- 
-15 I . - . 0.5- 

-25 I . - . 4.5- 
2 0 1  . -  . 1.0- 

0 I 4.5- 3.5 4.5- 

i 
2 9 1  . -  

I 

I 

I 
I 

i :  
2.5 I . 3 

4 
3 
4 
5 
4 
4 
9 
3 
3 

13192.903-44e53.015 
I .  

4.5 I . 
1.5 I . 8709.640-40367.375 

15235.771-45&93.745 
2R Q 
DJ1 

~~ 5 31657.959 
31657.757 

2 31555.947 
1 31656.520 
2 31655.954 

i .  
5.5 I . 
0.0 I . 
3.5 I . 

I .  
I .  

43295.200- 3635.233 
3’1556.500- O.OC0 
37373.930- 5?17.976 .420 

31555.517 
31655.118 



c 

3 
2 3  

31549.914 5 
31649.504 4 
31548.453 4 
31648.056 
31647.017 
31646.617 
31645.927 

1 3'1645.319 
31644.8'tO 

2 31644.4C3 
31543.669 
31543.456 
31643.C07 

2 31641.848 
3164@.648 
31b13.019 
31633.G31 

i .  
I .  
I _  

4 i i .  
9 35614.250- 359.846 4 I 1.5- 2.5 1.5- 2.5 I 1.54 1:67 . 
3 I I .  

13 

i .  
I .  

3 I 
3 I 

31635.314 3 
31657.L47 3 

i .  
I .  - 

I 

I 0.442 

I 1-560 

I 1.079 

I 
I 

i 
1.120* 678 I 

I 
1.670 110 I 

I 
I 
I 

0.930* 149 I 
I 
I 

2 51637.476 
2 3:637.322 
2 31655.<73 

3 1633.745 
31631.896 

1 31626.587 
2 31626.163 

31625.98i 
31625.661 
31524.719 
31523.397 
31622.699 

8 35607.320- 3969.a46 2 i 3.5- 2.5 3.5- 2.5 i 1 1 .47 i 1.150 1.670 520 i 
9 8198.665-39835.970 18 I 2.5- 3.5 2.5- 3.5 I . . .47 I 0.414 0.850* 435 I 
9 38915.335- 7278.862 0 1 5.5- 4.5 5.5- 4.5 I . . .43 I 1.120 1.545* 425 I 
4 I I .  . .18 I I 
3 I i .  i i 
4 6313.866-379CO.455 -2 I . - . 4 . 0 -  3.0 I . I 0.487 1.170* 683 I 
4 14561.607-46187.750 20 I . - . 1.5- 1.5 I . I 1.149 0.740 409 I 

I .  I I 
I I 

3 I 
I .  

I I 
3 I 
3 I 1 .  

I .  3 
3 I I .  I I 

1 31622.212 6 33825.823- 2203.605 -2 i 2.0- 1.0 2.c- 1.0 i 1.100 1.485 .365 i 1.104 1.495 391 i 
31621.197 4 I I .  . I I 

2 31519.578 5 32634.550- 2014.956 -6 i . - . 1.5- 1.5 i : i 1.230 i.881* 651 i 
2 31519.093 9 31619.095- 0.000 4 I 1.5- 0.5 1.5- 0.5 I . . 1.53 I 1.613 3.150 1537 I 
2 31618.697 9 37335.640- 5717.976 33 I 2.5- 3.5 2.5- 3.5 I . . .37 I 1.207 1.596 389 I 

31617.932 3 I I .  I I 
31617.634 3 I i .  i i 

I 1.160 1.670* 510 I 2 31617.017 5 35556.850- 3969.a45 13 I . - . 1.5- 2.5 I . 
31615.794 3 I I .  I I 
31615.978 3 I I .  I I 

I .  I I 
I I 

31615.630 5 I 
I .  

I I 
31615.021 3 I 
31674.712 3 I I .  
31614.559 4 I I .  I I 

I .  I I 
I I 

31612.825 4 I 
31612.375 4 I I .  

I 1.242 1.881 639 I 
2 31613.852 9 3ec92.715- m s . a 6 2  - 1  I 3.5- 4.5 3.5- 4.5 I . ~ .37 I 1.165 1.545 380 I 
2 31614.32.5 6 33629.300- 2014.965 -6 I . - . 2.5- 1.5 I . 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-82 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-568 I 
I 
I 
I 

-238 I 
I 
I 
I 
I 
I 
I 

-20 I 
I 

36* I 
-56* I 

I 
1 
I 

-82 1 
1 
I 
I 
I 
1 
I 

-79 I 
I 
I 
I 

3158.1683 
3158.3094 
3158.3244 
3158.3484 
3 158.4655 
31%. 6227 
3158. 65 18 
3153.6927 
3158.7976 

3158.9408 

3159.0498 
3159.1105 
3159.1583 
3159.2014 SI 
3159.2752 
3159.2965 
3159.3413 
3159.4531 
3 159.5769 
3159.6397 
3159.7384 
3159.8100 
3159.8566 
3 159.8937 
3159.9091 
3 159.9939 
3160.2664 SI 2JDG 
3 16 0.45 1 1 
3160.9817 
3161.0240 
3161.0422 
3161.0742 
3161.1684 
3161.3005 
3161.3703 
3161.4190 
3161.5205 
3161.6824 
3161.7303 
3161.7705 
3161.8470 
3161.8768 
3 16 1.9395 
3161.9608 
3162.0424 
3162.0772 
3162.1381 
3162.1690 
3162.2074 3162.1843 

3162.2550 SI JQ 
3162.3578 
3162.4028 

3158.8373 

3 1%. pa09 



C CAVENUll8ER I T2 - T1 0-C ____________________-------------------. 
2 31611.521 4 40353.860- 9242.355 17 

2 31509.323 4 35579.170- 3969.U6 -1 
31610.330 3 

2 31608.865 9 34344.620- 3235.770 15 
31606.593 3 - . . . . . - . 

1 31605.965 3 37750.470- 6144.515 13 

2 3?604.656 9 33619.660- 2014.946 2 
31605.179 3 

31603.958 3 
2 31603.472 7 8709.640-40313.110 2 
31603.157 3 
31002.809 3 
31601.952 3 
31660.621 3 
31600.327 3 

315S8.423 3 
2 31600.127 4 41308.120- 9707.980 -13 

31596.030 
3 1595.792 
31595.4% 

2 31594.231 
31593.992 
3 159 3.603 
3 1593.3 16 

2 31592.989 
3 1592.556 

2 31591.250 
31590.253 
31590.197 

2 31590.117 
3 1559.808 
31588.736 
31537.334 

2 31555.836 
3 1585.845 
31553.945 
31582.850 

2 31531.805 
31580.949 

3 1577.325 
2 31576.591 

31578.247 

31575. SO9 
3 1575.375 

2 31574.679 
31573.840 
31572.977 
31572.111 

2 31559.416 
31569.209 
31563.961 
31557.6 14 
3 i567.328 
3 1565.540 
3 1553 -462 

4 
4 
3 
5 
4 
4 
4 
9 
3 
5 
6 
8 
5 
3 
3 
3 
9 
4 
3 
3 
9 
4 
4 
3 
9 
3 
3 
4 
3 
3 
4 
4 
5 
4 
3 
3 
3 
3 

39092.590- 7498.364 

10436.773-42029.735 

40833.605- 9242.356 

42316.425-10721.322 

37088.893- 5502.060 

39080.135- 7498.364 

40214.&05- &5%.233 

11504.095-43078.770 

11504.095-43073.510 

5 

24 

1 

14 

6 

34 

19 

4 

1 

06s Gas TERH TEE3 
J2 - J1 J2 - J1 

- . 2.5- 3.5 

- . 2.5- 2.5. 
1.5- 0.5 1.5- 0.5 

. - . 2.0- 3.0 

0.5- 1.5 0.5- 1.5 

3.5- 4.5 3.5- 4.5 

. - . 5.5- 6.5 

. - . 3.5- 2.5 

4.5- 3.5 4.5- 3.5 

- . 4.5- 3.5 
5:5- 5.5 

- . 5.5- 4.5 

0.5- 1.5 0.5- 1.5 

2.5- 2.5 2.5- 2.5 

4.5-  5.5 4.5- 5.5 

- . 3.5- 2.5 

- . 3.5- 4.5 
3:O- 4 . 0  

I 
I 1.160 1.369+ 209 
I 
I 1.190 1.670* 480 . 1.22 I 1.528 0.299 1229 
I 
I 0.980 1.473~ 493 
I 

1:45 1:88 .43 I 1.470 1.881 411 
I 

702 
I 
I 
I 
I 
I 
I 1.040 1.485 445 
I 
I 
I 
I 
I 1.180 1.321 141 
I 
I 
I 

:725 1695 .030 I 0.724 0.695 29 
I 
I 1.090 1.369* 279 . .22 I 
I 
I 1.155 1.391 236 
I 
I 
I 

:850 1:18 .33 I 0.890 1.169* 279 
I 

:305 1:OlO .705 I 0.308 1.010 

I 
1:250 1:315 .065 I 1.255 1.321 66 

I 
I 
I 

1:32 1:51 .19 I 1.320 1.514 194 
. , .  I 

1 
I 0.859 0.840* 19 
I 
I 
1 I 0.859 0.950* 91 

.445 .965 -520 I 

I I 3162.4882 
I 3162.6074 

1*1 3162.7082 
-29 I 3152.7540 

I 3162.9809 
-86*1 3163.0439 

I 3163.1229 
41 I 3163.1712 

I 3163.2451 
I 3163.2937 
I 3163.3302 
I 3163.3601 
I 3163.4459 
I 3163.5791 
1 3163.6085 
I 3163.6286 
i 3165.7992 I 3164.0338 
1 3164.0626 
I 3164.0931 
I 3164.2190 
I 3164.2429 
I 3164.2819 
I 3164.3106 
I 3164.3434 
I 3164.3867 
I 3164.5176 
I 3164.6174 
I 3164.6231 
I 3164.6311 
I 3164.6620 
I 3164.7694 
I 3164.9049 
I 3164.9598 
I 3165.0591 
I 3165.2495 
I 3165.3593 
I 3165.4640 
I 3165.5498 
I 3165.8207 
I 3165.9131 

-8*I 3165.9867 
I 3166.0551 
I 3166.1086 
I 3166.1784 
I 3166.2626 
I 3166.3491 
I 3166.4360 

-519~1 3166.7063 
I 3166.7271 
I 3166.7519 
I 3166.8571 
I 3165.9158 
I 3167.0952 
1 3167.3037 

W Q  
SI 

b DJO 
DJl 

1 

, 
1 

1 
1 

I SI 
1 

, , 



c 
31561.343 5 

1 31560.830 4 
31560.434 3 

2 31558.739 7 
2 31557.422 5 

31556.751 3 
2 31556.475 9 

31556.148 5 
31555.714 5 
31554.138 4 
31552.406 3 
31551.724 4 

1 31550.429 4 
31550.024 4 

2 31549.242 5 
31547.410 4 
31546.717 4 
315G5.893 4 
31545.493 7 
31544.935 5 

2 31544.434 9 
31543.926 3 

2 31542.960 9 
31542.353 5 
31539.912 5 
31539.382 3 
31539.178 3 
3153.763 3 
31536.051 3 
31535.322 3 
31533.991 4 

2 31533.732 4 
2 31533.078 9 

31532.185 4 
31531.606 3 

2 31530.873 6 
31530.117 3 
31528.824 3 

31523.633 5 
2 31523.335 9 
1 31522.676 6 
2 31522.256 5 

2 35528.&5 6 

31520.977 4 
31fi8.566 3 
3i5:8.2% 4 
31517.:75 4 
31515.733 3 
315i5.2i4 4 

2 31514.568 a 
31514.274 4 
31513.961 4 

2 31513.037 6 
1 31512.516 9 

31511.756 4 

9386.801-40947.640 -9 

39057.100- 7478.354 3 
16593.963-48151.405 -20 

37058.525- 5502.060 10 

6313.866-37864.295 0 

43348.445-11799.241 38 

39042.775- 7498.364 23 

31542.950- 0.000 10 

14476.135-46009.840 27 
3811.900- 7278.862 40 

3209.725- 7278.862 10 

42254.735-10726.322 32 

41711.760-10138.463 18 
972%.351-41247.030 -3 

37240.235- 5717.976 -3 

37232.553- 5717.976 -6 

13192.903-44705.905 5 
9724.351-41236.870 -3 

0% OES TERM TERli 
J2 - J 1  J2  - J1 

. - . 5.0- 5.0 

3.5- 2 .5  3.5- 2.5 . - . 2.5- 3.5 

1.5- 1.5 1.5- 1.5 

. - . 4 . 0 -  4 . 0  

. - . 5.5- 5.5 

1.5- 2.5 1.5- 2.5 

1.5- 0 .5  1.5- 0.5 

. - . 4.5- 4.5 
3.5- 4 .5  3.5- 4.5 

. - . 4.5-  4.5 

5.5- 4.5 5.5- 4.5 

1.5- 0.5 1.5- 0.5 
3.0- 4.0 3.0- 4.0 . - . 3.5- 3.5 

2.5- 3.5 2.5- 3.5 

. - . 2.5- 3.5 
3.0- 4.0 3.0- 4.0 

OBS OBS OBS I TERM TERM TERH 
G:! 61 DG I 62 61 OG 

------------------+------------------ 

I 
I 
I 0.801 1.145 344 
I 

1.23 1.32 .09 i 1.220 1.321 io1 
I 0.983 1.010 27 
I 

1:175 11175 I 1.180 1.169 11 
1 
I 
I 
I 
I 
I 0.487 1.110a 623 

1:045 1:315 .28 

1:Ol 3:14 2.13 

1.115 1.373 258 

1.050 1.321 271 

1.026 3.150 2124 

I 
I 1.060 1.050 10 . .410 I 1.115 1.545 430 
I 
I . .371 I 1.110 1.545 435 
I 
I . .22 I 1.180 1.391 211 
I 

1:134 2:40 1.27 I 1.130 2.402*1272 
.445 1.065 .620 I 0.442 1.065 623 

I 1.240 1.596 356 
I 
I 
I 
I 
I 
I 

611 
I 
I 
I 0.372 0.950* 578 

578 
I 

:985 1:593 .608 I 0.985 1.596 

:445 1:OZO .575 I 0.442 1.020 

OBS TERM 
IS IS -_-__----- 

-217 

-20 

-1663 

411 

-62r 

3167 -5163 
3167.5678 
3167.6025 
3167.7777 SO 
3167 -9059 
3167.9773 
3168.0050 
3 168.0378 
3168.0814 
3168.2396 
3 168.4 135 

3168.6121 
3168.6528 
3 168.7313 
3168.9 153 
3168.9849 
3169.0677 
3169.1073 
3169.1640 
3169.2143 
3169.2653 
3169.3624 
3169 A234 
3169.6687 
3169.7220 
3169.7425 
3169.7837 
3170.0538 
3170.1301 
3170.2639 
3170.2899 
3170.3557 SI 
3 170.4455 
3 17 0.5037 
3170.5774 DJQ 
3170.6534 
3 170 -7834 
3170.8216 SO 
3171.3056 
3171.3356 
317 1.4019 
317 1.4441 
3171.5728 
3171.8154 
3171.8476 
3171.9533 
3172.1006 
3172.1468 
3172.2178 
3172.2474 

3172.3750 
3172.4244 
3172.50 11 

n 3168.4820 

3172.2789 

I 



3151 1.502 
3151 1.253 

2 31510.677 
2 31510.146 

31508.875 
2 31506.755 

31506.274 
2 31504.289 

31533.871 
31503.40 1 
31502.513 

2 31501.196 
3 1500.429 

2 31497.511 
2 31497.118 

31495.639 
2 31494.760 
2 31494.572 

31433.728 
31492.606 
31492.349 

2 31492.034 
31430.422 

1 31489.375 
2 314C9.142 

3143.582 
31487.680 
31487.103 
31486.827 
31466.540 
3 1485.97 1 
31485.836 

2 31455.450 
31484.980 
31434.659 
3 1483.967 
31483.540 

2 31430.995 
2 31476.985 

3 1476.627 
2 31475.990 

31475.492 
31475.525 
31474.860 
31474.503 
31473.887 

2 31473.657 
31473.113 
3 1 (57 0.86 4 
31470.500 
3 1459.374 
31463.650 

2 31467.999 
31467.012 
31466.324. 

7 
4 
5 
9 
3 
9 
3 
9 
4 
4 
4 
5 
3 
4 
3 
4 
7 
6 
4 
4 
3 
9 
5 
6 
4 
4 
3 
4 
7 
4 
4 
3 
9 
3 
4 
3 
4 
9 
6 
3 
9 
3 
4 
4 
4 
3 
9 
4 
4 
5 
4 
3 
7 
4 
3 

42236.985-10726.322 
35479.995- 3969.846 

37524.725- 5717.976 

40142.525- 8635.233 

12992.644-44493.850 

8709.640-40207.135 
16593.963-48091.025 

35993.130- 7498.364 
37212.525- 5717.976 

40130.265- 86%.213 

6313.866-37803.250 
4323.355-11799.241 

31485.455- 0.000 

I 
I 
I 

I 

I 

I 
I 
I 
I 

. 3.5- 4.5 1 4 1  . -  
-3 I 3.5- 2.5 3.5- 2.5 

6 I 4.5- 3.5 4.5- 3.5 

-3 1 6.5- 5.5 6.5- 5.5 

-10 I 2.5- 1.5 2.5- 1.5 

16 i ,. - . 3.5- 2.5 
56 I . - . 2.5- 2.5 

-6 
23 

2 

-9 
28 

-5 

2.5- 2.5 2.5- 2.5 . - . 2.5- 3.5 

5.5- 5.5 5.5- 5.5 

. - . 4 . 0 -  3.0 

. . 6.5- 5.5 . -  

1.5- 0.5 1.5- 0.5 

38759.850- 7272.E62 
13809.910-45286.830 

40114.225- 8533.233 

40716.010- 9242.355 

36970.040- 5502.060 

8 I 3.5- 4.5 3.5- 4.5 
15 I . - . 4.5- 5.5 

-2 I 4.5- 5.5 4.5- 5.5 
I 

I 
I 
I 
I 
I 
I 
I 

I 

13 I 3.5- 3.5 3.5- 3.5 

I 4.5- 5.5 

19 I 2.5- 1.5 2.5- 1.5 

. .35 

. .445 

11165 

.64 

1:020 

1 150 

.520 .355 

.ll .47 

.315 .295 . .63 

.520 .367 

. .58 

1.300 3.182 1882 

1:165 1:545 .380 

1i132 1I514 .382 

. .a 

. .19 

1:410 11170 .240 
.36 1.19 .83 

I 
I 
I 

1.035 1.391 356 I 
1.335 1.670 335 I 

I 
1.145 1.596 451 I 

I 
1.165 1.514 349 I 

I 
I 
I 

0.643 1.110* 467 I 
I 

0.308 1.020+ 712 I 
0.933 1.100 117 I 

I 
1.025 1.321 296 I 
0.960 1.596* 636 I 

I 
I 
I 

1.150 1.514 364 I 
I 

0.487 1.081 594 I 
1.150 1.373 223 I 

I 
I 
I 
I 
I 
I 
I 

1.300 3.150 1850 I 
I 

1.165 1.545 380 i 
0.657 1.000* 343 I 

I 
1.135 1.514 379 I 

I 
I 

I 
I 
I 
I 
I 

1.405 1.169 236 I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-249 I 
I 
I 
I 
I 
I 
I 
I 
I 

79 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

3172.5265 
3172.5516 
3172.6096 
3172.6630 SO 
3172.79 10 
3173.0045 SM) 
3173.0529 
3173.2529 SO0 
3173.2950 
3173.3423 
3173.4318 
3173.5645 SM) 
3173.6417 
3173.9358 HAtY 
3173.9754 
3174.1244 
3174.2130 
3174.2320 SI 
3174.3170 
3174.4301 
3174.4560 
3 174.4878 
3174.6497 

, 3174.7559 
l 3174i7593 

3174.8358 
3174.9268 
3 174.9849 
3175.0128 
3175.0417 

1 3175.0991 
1 3175.1127 
I 3175.1516 

3175.1990 
3175.2314 
3175.3012 
3175.3443 
3175.6009 
3176.0055 
3176.0417 
3176.1060 
3176.1562 
3176.1731 
3176.2200 
3176.2560 
3 176.3 182 
3176.3404 
3176.3963 
3176.6233 
3176.6600 JQ 
3176.7737 
3176.8468 
3176.9125 
3177.0122 
3177.0816 



G 
I CPS SBS TERM TER:I I OBS OBS OBS I TERH TERH TERM I OBS TERM I 

C WAVENUKBER 1 T2 - Tl 0-C I J2 - J1 J2 - J 1  I 62 G1 OG I 62 61 DG I IS IS I WAVELENGTH NOTES 
----------------------------------------+--------------------+------------------+------------------+----------+-------------------- 

31466.054 4 I 
31464.E35 3 i 
31463.337 4 I 
31452.668 3 I 

2 31452.255 5 35432.095- 3969.846 6 I 
31461.145 4 I 
31460.308 

2 31457.442 
31456.344 
3 1454.515 
31454.20 1 
31453.W 
3145j.622 

2 31449.659 
1 31449.823 
31447.683 

1 31447.394 
31466.382 

3 
4 
3 
3 
4 
3 
3 
9- 
7 
4 
6 
4 

2 31445.581 4 
31445.310 3 
31444.950 4 
31444.262 3 

2 31443.263 9 
31442.592 3 
31442.213 3 

31441.243 3 
31440.947 3 

2 31440.715 5 
31440.525 5 
31439.321 4 

2 31438.515 4 
31438.031 3 
31437.702 4 
31437.222 4 
31434.734 3 
31433.494 3 
31431.735 3 

2 31431.293 3 
2 31431.040 4 

51441.430 4 

38955.805- 7498.364 

38348.000- 7498.364 
9724.351-41173.3eO 

6313.866-37761.260 

1 

23 
-6, 

0 

19466.530-50912.115 -4 

36945.520- 5502.060 3 

36942.795- 5502.060 -20 

15641.100-47079.610 5 

8709.6't0-40140.890 43 
43230.265-1 1799.241 16 

. . - - . . . . 
31427.555 4 i 
31426.910 3 I 

2 31426.572 4 37144.560- 5717.976 -12 I 
2 31425.789 9 33440.770- 2014.566 -15 I 

1.5- 2.5 

3.5- 2.5 

2.5- 2.5 
3.0- 4 . 0  

4 .0 -  3.0 

I . -  . 

1;5- 1.5 

- . .  

- . .  

- . .  - 
6:5- 5:5 - . .  

- 
2:5- 1:5 

I .  I 

1 .  I 
1 .  I 
I .  I 
I .  I 
I .  I 
I .  I 
I .  I 

I .  I 

I .  I 
I .  I 
I .  I 
I .  I 

1.5- 2.5 1 1.190 11660 .470 I 1.190 1.670 480 

3.5- 2.5 I 1.15 1:32 .17 1 1.165 1.321 156 

- 

2.5- 2.5 I . . ,225 I 1.090 1.321 231 
3.0- 4.0 I .445 1.150 .705 I 0.442 1.150 708 

4.0- 3.0 I .a i:ii .63 I 0.487 1.110~ 623 

4.5- 3.5 I . I 1.151 0.950+ 201 

1.5- 1.5 1.030 1:170 .140 ! 1.030 1.169 139 

i :  1 
I .  I 
I .  I 
I .  I 
I .  
I .  

2.5- 1.5 I . I 1.040 1.169 129 

I 
3.5- 2.5 i . 

1 .  
I .  
I .  

i 1.040 0.960* 80 
I 
I 
1 

I .  1 
I -  1 
I .  I 

3.5- 2.5 I . I 0.308 0.720+ 412 
6.5- 5.5 I . I 1.075 1.373 298 
6.5- 5.5 I 1.137 1:514 .377 I 1.135 1.514 379 
5.5- 4.5 I . I 1.035 1.545 510 

I I .  
I .  
I .  i 

3.5- 3.5 I . I 1.220 1.596 376 
2.5- 1.5 I . . .86 I 1.016 1.881 865 

I .  I 31424.089 4 i 
31422.894 4 I 

2 31w.644 4 12992.644-44415.360 -12ri . - . 
1 31422.441 4 8768.139-40190.520 0 I . - . 
2 31422.441 4 14595.565-45718.025 -19 I . - . 
31422.157 4 I 
31420.5?6 3 I 
31419.742 4 I i .  i 

I .  I 
2.5- 3.5 I . I 0.643 0.940 297 
2.0- 2.0 I . I 0.362 0.920 558 
3.5- 3.5 I . I 0.790 1.065 275 

I I .  
I .  

3177.1089 
3177.23 19 
3 177.3227 
3177 -4508 
3177.493 
3177.6047 
3177 -6892 
3177.9787 SO JQ 
3178.0897 
3178 -2745 
3178.3062 
3178.3378 
3178.3647 
3178.7652 
3178.8295 
3178.9650 
3178.9942 SO0 
3179.0965 
3179.1775 
3179.2049 
3179.2423 
3179.31 08 
3179.4118 
3 179.4797 
3179.5180 
3179.5972 
3179.6161 
3179.6461 
3179.6695 
3179.6886 
3179.8105 
3179.8920 
3179.9349 
3179.9743 
3180.0228 
3180.2745 
3180 -4000 
3150.5780 
3 180.6227 
3180.6483 
3180.7458 S W  
3180.7878 
3180.9512 
3181.0010 
3181.0663 
3181.1005 
3181.1798 
3181.3519 
318 1.4729 
3181.4982 
3181.5188 C2 
3181.5188 C2 
3181.5475 
3181.7056 
3181.7921 



OBS TERM I 
IS IS I WAVELENGTH NOTES 

.----------+-------------------- 
I 
I 3181.8786 
I 3181.9832 
1 3182.0246 
I 3182.0438 

2 31418.828 
31417.855 
3 14 17 . V i 6  
31417 . E 5  

7 43218.185-11799.241 

40558.815- 9242.356 

-56 

6 
31415.372 

2 31416.465 
i 3182.0787 
I 3182.1240 

I I .  I i 
I 3.5- 3.5 3.5- 3.5 I . . .20 I 1.170 1.369* 199 I 

31416.247 3 
31416.024 9 

i i .  i i .  i 3182.1460 
i i .  i i I 4.5- 5.5 4.5- 5.5 I 1.165 1:520 .355 I 1.160 1.514 354 I 

i ji82ii686 RQ 
I 3182.1833 RQ 
I 3182.3038 
I 3182.3548 
I 3182.3957 

I 
2 31415.579 9 40054.100- 8638.233 12 
31414.690 5 1 
31414.136 5 I 
31413.783 4 I 31413.051 3 
31412.195 5 

i 3182.4668 
I 3182.5565 JQ 

i 
I I 3182.6439 

i 2.5- 3.5 i .  i 
I I .  I 31411.333 4 

31410.783 4 
31410.493 3 
31409.197 5 
31408.776 3 
31408.392 3 
3130?.?35 3 

i .  
I .  
1 .  
I .  
I .  
I .  

i Sii2%G 
I 3182.7290 
I 3182.8603 ZR Q 
I 3182.9030 
I 3182.9419 
i 3182.9933 

31407.440 4 i i .  i i i 3183.0384 
31406.228 5 i i .  i 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1.150 2.402*1252 
i 

-0.054 1.190*1244 I 
I 
I 

1.165 1.391 226 I 
I 

I 

i 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

109*1 
I 
I 
I 
I 
I 

-22* I 
72 I 

I 
I 
1 
I 
I 
I 
I 
I 

I 

- 
3183.1612 
3183.2283 
3 183.2667 
3183.3283 
3183.3904 

i :  
I .  

31405.565 3 i 
31405.137 3 I 

2 31404.580 9 41593.040-10188.463 3 I 1.5- 0.5 1.5- 0.5 I 1.152 2:401 1249 
31403.967 3 I I .  

2 31402.974 3 12048.548-43651.520 2 I . - . 1.5- 1.5 I . 3183.49 11 
3183.5217 
3183.5822 
3183 -7 186 
3183.8108 
3183.8519 
3 183.8784 
3183.9279 
3183.9625 
3183.99 15 
3184.1219 SO 
3184.2249 
3184.2978 SI 
3184.3657 
3184.486 1 
3184.6697 
3 184.7 153 
3184.8537 
3184.9783 
3185.1232 
3185.1676 
3 185.4452 
3185.5042 
3185.6005 
3 185.7609 
3185.8925 
3185.9914 
3186.0206 

31402.672 3 
314G2.075 5 

i .  
I .  . -  

31400.730 4 i 

31398.039 3 i i .  
2 31396.753 8 40639.100- 9242.356 9 i 4.5- 3.5 4.5- 3.5 i : . .06 
31395.737 5 I I .  

2 31595.0'19 9 3~630.775- 3235.770 14 i 1.5- 0.5 1.5- 0.5 i 
2 31394.349 5 3E392.715- 7495.3% -2 I . - . 3.5- 2.5 I 

1:18 130 .88 1.198 0.299 899 i 
1.165 1.321 156 I 

I 31393.162 4 I i 
31331.352 4 I I 
31350.903 4 I I 

2 31X9.539 6 14295.565-45685.090 14 I . - . ' 3.5- 4.5 1 
2 3138.311 5 38667.180- 7278.862 -7 I . - . 4.5- 4.5 I 

0.790 0.955 165 
1.092 1.545 453 
1.171 1.596 425 

1.010 1.169 159 
0.643 0.970r 327 

. .42 
~~- 

2 31326.853 9 37104.860- 5717.976 -I i 4.5- 3.5 4 . 5 -  3.5 i 
31336.446 4 I I 



C 

z 31375.021 6 33389.920- 2814.966 67 i 1.5- 1.5 1.5- 1.5 i .940 1.880 .940 i 0.943 1.881 938 i -50 i 3186.3275 
I 3186.5163 
I 3186.5738 
I 3186.8100 
1 3186.9523 2 31368.870 4 12592.644-44351.495 19 I 2.5- 2.5 2.5- 2.5 I . . .225 I 0.643 0.850* 207 I 

2 31366.552 5 37084.510- 5717.976 18 I 3.5- 3.5 3.5- 3.5 I . . .514 1 1.080 1.596* 516 I I 3187.1878 
31364.025 3 I I .  I I I 3187.4446 

31373.162 4 I I .  I I 
I .  I I 

I I 
31372.596 3 1 
31370.270 3 . I I .  

3133.742 3 
31363.418 3 
31353.127 3 

2 31362.427 9 35532.255- 3969.846 
31361.897 5 
31361.284 3 
31360.662 4 
31355.823 3 

31357.204 3 
2 31357.653 3 43156.875-11799.241 

31356.919 4 
31354.153 3 
31353.145 3 
31351.847 3 
31351.155 4 

31347.531 3 
1 31350.711 5 8768.139-40118.850 

31346.891 3 
2 31346.473 9 39984.710- 8638.233 
2 31346.473 9 3SS44.845- 7493.364 
31345.831 3 
31345.061 3 
31344.363 3 
31334.074 3 

1 31343.697 
2 31342.91@ 
3 1342.357 
31340.402 
31339.977 
31339.661 
31333.430 

2 313X.153 
31337.636 

1 31334.516 
31336.225 

2 31335.039 
3 1334.17 1 
3 1333.827 
3 1333.473 

3 6313.866-37657.560 3 
3 42069.210-10726.322 22 
3 
3 
3 
4 
3 
3 18720.075-50058.235 3 
3 
3 8768.139-40104.650 5 
3 
9 42061.340-10726.322 21 
5 
6 
3 

31331.619 3 
31331.054 3 
31330.526 4 
31330.325 4 
3133.986 3 
31329.817 3 
31327.662 3 

i 
2.5- 2.5 I 

I 
I 
I 
I 

5.5- 5.5 I 
I 
I 
I 
I 

2.0- 3.0 I 
I 
1 

5.5- 5.5 I 
2.5- 2.5 I 

I 

I 
I 

1:05* 1:05* 

i 
I 
I 

.413 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1352 1:012 .660 I 
I 
I . .435 I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I 

I .  I . - . 3.5- 3.5 1 . I 
I .  I . - . 2.0- 2.0 I . I 
I .  I 
I .  I 
I .  
I .  

4.5- 4.5 4.5- 4.5 I 1.18 1:39 .208 I 

I 

1.263 1.670 

1.160 1.373* 

0.362 1.020 

1.085 1.514 
1.340 1.321 

i 
I 
I 

407 I 
I 
I 
I 
I 

213 I 
I 
I 
I 
I 
I 
I 

658 I 
I 
I 

429 I 
19 I 

I 
I 
I 

1 
1 
1 

-78 I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

59* I 
1 
1 
1 
1 

3187.4734 
3187 5063 
3187.5359 
3187.6070 
3187.6509 
3187.7232 
3187.7864 
3187.9734 
3188.0923 
3183.1380 
3188.1670 
3 188.4482 
3183.5507 
3188.6827 
3188.7531 
3188.7983 
3119.1218 
3189.1869 
3189.2294 C2 
3189.2294 C2 
3189.2948 
3189.3731 
3189 A415 
3189.4735 

0.487 1.132 645 i 
1.190 1.391 201 I 

I 
I 
I 
I 
I 

1.060 1.000* 60 I 
I i 3190.1288 

0.362 1.090 728 I -278 I 3190.2428 
I 3190.2725 
I 3190.3932 

I 
1.175 1.391 216 I 

I 3190.4816 
I 3190.5166 

I 
I I 3190.5527 

i 3189.5119 
I 3189.5920 
I 31L9.6452 
I 3189.8472 
I 3189.8905 
I 3189.9227 
I 3190.0480 
I 3190.0752 

i 3190.7415 
I 3190.7990 
I 3190.8120 
I 3190.8733 
I 3190.9078 
I 3190.9250 
I 3191.1445 

i 
I 
I 
I 
I 
I 
I 

1 I 



I 06s O W  TERM TERH I 065 CBS OBS I TERM TERM TERM I OBS TERM I 
C 1IAVEtIUX:BER I T2 - TI 0-C I J2 - J1 J2 - J1 I G 2  G 1  DG I 62 G l  D6 I IS IS I WAVELENGTH NOTES ----------------------------------------~--------------------,------------------,------------------,----------,-------------------- 

I 
I 3191.2189 ZR Q 

I I 
I 3191.4317 

I I I .  
I 3191.4874 

I I 
31326.932 5 I 
31324.843 3 1 I .  

2 31323.335 3 20121.145-51444.460 21 I . - . 2.5- 2.5 1 . I 0.710 0.910* 200 I 1 3191.5552 
I 3191.6227 
I 3191.7055 

I .  I I 
I 3191.7423 

I I 
31322.968 3 I 

I .  . 4.5- 3.5 I . I 1.050 1.090* 40 I 
31352.156 3 I 

2 31321.795 3 16362.000-47683.770 25 I . - 
I 3191.7954 
1 3191.8438 

31321.274 3 I I .  I I 
2 31320.793 6 40563.165- 9242.356 -10 I 2.5- 3.5 2.5- 3.5 I .995 1:370 .375 I 0.995 1.369 374 I 

I 3192.0345 
I 3192.0652 

I .  I I 
I 3192.1048 

I I 
31318.923 3 I 

I .  
I 3192.1291 

I I 
31313.626 3 I 
31315.238 3 I I .  

I 3192.1723 
31317.959 3 I I .  I I 

I 3192.3742 
I .  I I 

I I 
31317.576 3 I 
31315.595 4 I I .  

2 31315.364 3 8709.640-40025.010 -6 I . - . 3.5- 3.5 I . I 0.308 0.900 592 I -265 I 3192.3978 
I 3192.4391 
I 3192.5084 

31314.958 3 I I .  I 1 
2 31314.279 5 43113.500-11799.241 20 I . - . 6.5- 5.5 I . 

31313.952 3 I I .  I 1 I 3192.5417 
2 31313.529 9 33811.900- 7495.364 -7 I 3.5- 2.5 3.5- 2.5 I 1.12 1131 .19 I 1.115 1.321 206 I -150*1 3192.5848 

I 3192.6221 
I 3192.6533 f SO 

I .  I I 31313.1611 4 I 
2 31315.38 9 13013.685-44326.520 23 I . - 

I 3192.7609 
I 3192.7834 

I .  I I 
I 3192.8221 

I I 
31311.502 3 I 

I .  
I 3192.8523 

I I 
31311.5.52 3 I 
31311.202 3 I I .  

2 31310.906 5 16499.640-47810.565 -19 I . - . 3.5- 3.5 I . . a  I 0.773 1.160 387 I 
31310.545 3 I I .  I I I 3192.8891 

I 0.487 1.150* 663 I -210 I 3192.9244 1 31310.199 3 6313.866-37624.090 -25 I . - . 4 . 0 -  3.0 I . 
I 3192.9510 
1 3193.2680 

31309.938 3 I I .  I I 
I 3193.3241 

I .  I I 
I 3193.3817 

I I 
31306.830 3 I 

I .  
I I 

31336.280 3 1 
I .  

I 0.950 1.035 85  I -332*l 3193.4695 
31305.715 3 1 

2 31306.859 4 13013.685-44318.570 -30 I . - , 5.5- 5.5 I . 
I 3193.4750 
I 3193.4869 

31304.801 4 I I .  I I 
-33 I 3193.5341 

31304.684 4 I I .  I I 
1 31304.222 5 33507.825- 2203.606 3 I 2.0- 1.0 2.0- 1.0 I 1.110 11495 .385 I 1.109 1.495 386 I 
2 31304.049 9 8138.665-39502.705 10 I 2.5- 3.5 2.5- 3.5 I .420 .925 .SO5 I 0.414 0.920* 506 I -506 I 3193.5517 
2 31303.661 5 42029.980-70725.322 3 I . - . 3.5- 4.5 I . I 1.060 1.391* 331 I I 3193.5913 
2 31303.446 3 35273.260- 3969.846 32 I . - . 1.5- 2.5 I . I 0.865 1.670 805 I I 3193.6132 

1, 3193.7165 
I 3193.7709 

31302.434 3 I 1 .  I I 
I 3193.8398 

I 
I 3193.8701 

I 
I I .  
I 

31301.901 3 I 
I .  

I 0.372 1.110* 738 I 
31301.225 3 I 

2 31300.928 3 13192.903-44493.850 -19 I . - . 2.5- 1.5 I . 
1 3193.9836 
I 3194.0853 

I 
I 3194.2761 

I 
31299.816 6 I 1 .  I 
312S8.820 3 I 1 .  I 

2 31256.950 7 38575.800- 7278.t52 12 I 3.5- 4.5 3.5- 4.5 I 1.150 1:545 .395 I 1.150 1.545 395 I 
2 312S5.S54 5 35265.81C- 3969.645 -10 I . - . 3.5- 2.5 I . I 0.930 1.670* 690 I 73*l 3194.3778 

I 3194.4296 
I 3194.4750 

I .  I I 
I 3194.5025 

I I 
31295.446 4 I 
51295.002 4 I I .  

I 3194.5554 2LNS 
31294.732 3 I I .  I I 

2 31294.214 9 X572.970- 7278.t62 106 I 5.5- 4.5 5.5- 4.5 I . . .53 I 1.035 1.545 510 I 
2 31294.214 9 37012.210- 5717.976 -20 I 4.5- 3.5 4.5- 3.5 I . . .422 I 1.164 1.596 432 I 63 I 3194.5554 2LNS 

I 3194.6445 
I 3194.6668 

I .  I I 
I 3194.8512 

I I 
31293.341 3 I 

I .  . 5.5- 5.5 I . I 0.657 1.060* 403 I 
31293.123 4 I 

I I 

2 31324.296 9 34560.050- 3235.770 15 I 1.5- 0.5 1.5- 0.5 I 1.14 .30 .85 I 1.130 0.299 831 I 

I 1.130 1.373 243 I 

. 5.5- 4.5 I .895 . I 0.950 0.960* 10 1 

2 31291.317 3 lXO9.910-45101.2211 7 I . - 



c 
I OCS G3S TERM TEEM I OBS OBS OBS 

C UAVENUtlLiER I T2 - TI 0 - C  I J2 - J l  J2 - J1 I G2 61 DG 

31291.059 
3!259.405 
3 12M. $6 0 

2 31223.136 

31237.432 
31267.179 
31285.449 
31234.549 
31284.310 

1 31283.829 
1 312C2.496 
3128 1.6 12 
3128 1 - 374 

31287.750 

3 1280.335 
1 31279.966 
2 31279.692 
31278.899 
31277.941 
31277.053 

2 31275.745 
2 31275.745 
31275.032 
3 1274.243 
31274.020 
3 1272.296 
3 127 1.627 

2 31270.878 -~~ 
31270.527 
31270.157 
31268.6 13 
31266.948 
31266.455 

1 31265.028 
3 1263.381 

2 31261.481 
3 126 0.928 
31250.284 

31257.892 

31256.678 
31255.317 

2 31255.947 
31255.480 
3 1255.230 
31254.979 

2 31253.329 
2 31253.093 
2 31252.075 
31251.602 
31251.331 
31250.497 

2 31249.665 
2 312a.846 

2 3i258.132 

31257.183 

3 
4 
3 
7 
3 
3 
3 
4 
3 
3 
3 
5 
3 
3 
3 
5 
3 
3 
3 
5 
6 
6 
3 
4 
3 
3. 
3 
5 
3 
3 
3 
3 
3 
5 
3 
5 
3 
3 
5 
4 
4 
3 
4 
9 
3 
3 
3 
7 
4 
9 
3 
3 
3 
6 
4 

11504.095-42792.230 

37428.345- 6144.515 
9724.351-41025.850 

8768.139-40043.030 
43287.195-12007.503 

38774.085- 7498.364 
41464.2?0-10188.463 

40513.220- 9242.356 

9724.351-40989.380 

38759.850- 7498.364 

36976.liO- 5717.976 

31255.945- 0.000 

39891.565- 8538.233 
43052.235-11799.241 
36970.040- 5717.976 

36957.635- 5717.976 
40491.205- 9242.356 

1 

-1 
-3* 

25* 
0 

24 
-2 

14 

-1 

-5 

-2 

2 

-3 
49 
11  

6 
-3 

3.5- 3.5 3.5- 3.5 

. - . 2.0- 3.0 
3.0- 4.0 3.0- 4 . 0  

2.0- 3.0 2.0- 3.0 . - . 1.5- 1.5 

2.5- 2.5 2.5- 2.5 . - . 1.5- 0.5 

.859 

.445 

.365 

.890 .031 

.210 .765 

.005 .640 

1:17 1:32 .15 

I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  . - . 3.5- 3.5 I . 
I .  
I .  
I .  
I .  
I .  
I .  
I .  

3.5- 3.5 3.5- 3.5 I . . .45 

3.0- 4 . 0  3.0- 4 . 0  I .445 :995 .550 

3.5- 2.5 3.5- 2.5 I 1.165 1:315 .150 

1.5- 0.5 1.5- 0.5 I .916 3:145 2.23 

. - . 4.5- 5.5 i . . -44 

. - . 5.5- 5.5 I . 
2.5- 3.5 2.5- 3.5 I . . -17 

I .  . 
I .  
I .  

. - . 4.5- 3.5 I . 4.5- 3.5 4.5- 3.5 I ~ . .40 

TERM TERM TERM 
62 61 DG 

0.859 0.900 41 

1.330 1.473~ 143 
0.442 1.210 768 

0.362 1.005 643 
1.205-0.019 1224 

1.170 1.321~ 151 
1.065 2.402 1337 

0.925 .369 444 

0.442 1.000 558 

1.165 1.321 156 

1.200 1.596 396 

0.921 3.150 2229 

1.090 1.514 424 
1.150 1.373 223 
1.405 1.596 191 

1.190 1.596 406 
1.155 1.369 214 

WAVELENGTH NOTES -------------_-_-__ 
3194.8744 
3195.0464 
3195.0918 
3195.1760 
3195.2154 
3 195.2428 
3195 2737 
3195.4504 
3195.5424 
3195.5668 
3195.6159 
3 195.7521 
3 195.8424 
3195.8728 
3195.9729 
3196.0106 
3196 .OB6 
3196.1196 
3196.2175 
3196.3082 
3196.4419 2LNQ 
3196.4419 2LNQ 
3196.5148 
3196.5954 
3196.6182 
3196.7945 
3196.8629 
3196.9394 
3196.9753 
3197.0 131 
3197.1710 
3197.3413 
3197.3917 
3197.5376 
3197.7061 
3197.9004 
3197.9570 
3198.0229 
3 198.2431 
3198.2676 
3198.3402 
3198.39 19 
3198.4288 
3198.4667 
3193.5145 
3198.5400 
3198.5657 
3 198.7346 
3198.7588 
3198.8630 
3198.9114 
3198.939 1 
3199.0245 
3199.1097 
3199.1935 

P 
N 
W 



31247.510 3 
31247.226 3 
31245.640 4 
31245.462 3 

2 312G2.923 4 

I .  i 
I .  I 
I .  I 
I .  I . - . 2.5- 2.5 I . I 1.108 1.670 562 
I .  I 
I .  I 
I .  I 
I .  I 

4.5- 5.5 4.5- 5.5 I . . .404 I 1.115 1.514 399 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

79* I 
I 
I 
I 
I 

11*1 
I 
I 

2* I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

5* I 
I 
I 
I 
1 
I 
1 

-265 I 
I 

-72 I 
I 
I 

35212.780- 3969.846 -5 

39876.970- 8638.233 -6 

3199.5400 
3199.7994 
3199.9917 
3200.0338 
3200.1771 
3200.2294 
3200.5333 
3200.5792 
3200.6169 
3200.6547 
3200.7872 
320 0.9 132 
3200 -9420 
3200.9623 
3201.0003 
3201.1257 
3201.2309 
320 1.2854 
3201.4400 
3201 -4800 

31241.052 3 
31Z40.641 3 

2 3i2?9.731 9 
3125.717 3 

31239.2Cr2 3 
SI 

~ 

3i235.317 3 
31234.949 3 

2 31234.581 7 
31233.2r.3 4 
31232.058 6 

i i 
34470.355- 3235.770 -4 

I .  I 
1 .  1 

0.5- 0.5 0.5- 0.5 I . . .17 I 0.480 0.299* 181 

I :  I 3'1231.777 4 
31231.579 3 

2 31231.208 9 31231.210- 0.000 -2 
i .  i i 
I .  I I 

0.5- 0.5 0.5- 0.5 I . . 2.28 I 0.860 3.150*2290 I D6* 

SI 

~ 31229.985 3 

2 31223.427 9 
31226.919 4 

2 31226.529 5 

31223.959 3 1 .  I I . .270 1 1.270 1.545 275 I 
I 

I .  I I 
I 1.140 1.321 181 1 

I 
38724.885- 7493.364 8 1 . - . 2.5- 2.5 I . 
40934.150- 9707.980 -4 1 . - . 5.5- 6.5 I . I 1.165 1.485 320 I 

I I .  I I 
I I .  I I 

36942.795- 5717.976 556 I 
I .  I I 

10.487 1.070* 583 I 
I 

6313.866-37537.100 1 I . - . 4.0-  3.0 I . 
1 I .  I 

I .  I 
I 1.154 1.670 516 I 

I 
35188.565- 3969.846 -29 I . - . 3.5- 2.5 I . 

I .  I I 
I 1 

I 
I .  

I 0.983 1.160 177 I 
I 

16593.963-47810.565 29 I . - . 2.5- 3.5 I . 
I I .  I I 

35492.760- 7278.862 450 I 
I .  I I . .52* I 0.362 0.905 543 I 

I 
8768.139-33931.145 -7 I 2.0- 3.0 2.0- 3.0 I . 

45203.6:0-13?90.952 -14 I . - . 2.5- 1.5 I . I 1.150 1.728* 578 I 
31211.905- O.OtO -36 I . - . 1.0- 0.0 I . I 1.235 0.000 0 I 

I .  1 I 
I 0.442 1.160* 718 I 

I 
I I .  I I 

33507.290- 7278.862 -1 I 3.5- 4.5 3.5- 4.5 I . 

9 I 2.5- 3.5 2.5- 3.5 I 1.040 1:595 .555 I 1.040 1.596 

I 

5 I 3.5- 4.5 3.5- 4.5 I 1.095 1:545 .450 I 1.095 1.545 

9724.351-40935.790 -11~1 . - . 3.0- 4 . 0  I . 

2 31225.166 7 
31225.735 3 

3201.5172 
320 1.56 14 
3201.6016 
320 1.6544 
320 1.6995 

312Ui343 3 
2 31224.828 9 

3 1 2 2 4 . m  3 
1 31223.235 3 

31222.821 4 
3201.8178 
3201.8602 
3202.0391 
3202.2839 
3202.3907 
3202.480 1 
3202.4951 
3202.6 118 
3202.7750 
3202.8324 
3202.8678 
3202.8971 
3202.9838 
3202.9904 
3203.0290 
3203.0522 

31221.077 3 
2 31218.690 3 

31217.649 3 
31216:778 3 

2 31216.631 3 
31215.49G 3 

2 31213.903 9 
31213.3$4 3 

1 31212.999 9 
2 31212.714 3 
1 31211.869 3 

31211.804 4 
1 31211.428 4 

31211.202 3 
31210.561 3 

1 31205.733 6 
31207.530 3 
31266.916 3 
31205.992 3 
31205.372 3 
31204.441 3 
31204.032 3 

131203.583 4 
33201.507 3 
31200.155 3 

i 3203.1180 
I 3203.3056 
1 3203.4240 
I 3203.4921 
I 3203.5870 
I 3203.6507 
I 3203.7462 
I 3203.7832 
I 3203.8343 SO 
I 3204.0475 
I 3204.1864 

I .  I 
I 

I 
I .  I 

35503.235- tt299.659 4 I 3.0- 2.0 3.0- 2.0 I . 
I I .  I 
I I .  I 

. .345 I 1.135 1.482 347 



c 
I C3S 0% TERH TERM 

C WAVEIUIBER I T2 - T l  0 - C  I J2 - J1  J2 - J1  
----------------------------------------+-------------------- 

I 
31198.964 3 I 

2 31197.281 9 31197.285- 0.000 -4 I 0.5- 0.5 0.5- 0.5 
2 31196.022 4 11504.G95-42700,125 -8 I . - . 3.5- 2.5 
2 31194.862 5 1+295.565-45C90.634 -7 i . - . 3.5- 4.5 
2 31194.645 4 41920.925-10726.322 42 I . - . 5.5- 4.5 

31193.995 5 I - .  .~ 

2 31193.468 9 8709.640-39903.115 -7 i 3.5- 4.5 3.5- 4.5 
31191.419 4 I 
31190.501 4 I 
31'187.118 3 I 

1 31188.846 5 8768.139-39955.930 -5 I 2.0- 2.0 2.0- 2.0 

31 186.082 
2 31184.825 
2 31181.404 

31180.142 
2 31179.G21 

31 177.545 
31177.203 
31176.957 
31 176.730 

2 31174.643 
31174.225 
31 173.31 

2 31173.074 
31 172.620 

2 31172.258 
31 172.079 
31171..533 
3 1170.. 558 

2 Sii59.8oi 
31.169.172 

2 31168.592 
31168.406 
31166.757 

2 31155.980 
2 31154.821 

31 154.182 
1 31163.675 
2 31163.441 

3 1 162.7EO 
31161.752 

2 31161.114 
31160.418 

2 31158.560 
31 153.062 
31157.800 

2 31156.771 
31135.997 
31155.535 
31 154.922 
31151.896 
3 1 15 1 ~ 543 
31150.293 

2 31149.469 
31 148.966 

4 
6 
4 
4 
5 
4 
4 
5 
5 
9 
4 
6 
5 
3 
4 
4 
4 
3 
6 
4 
4 
3 
3 
9 
9 
3 
9 
9 
4 
3 
7 
3 
4 
4 
4 
9 
6 
7 
4 
7 
6 
3 
6 
3 

40427.180- 9242.356 
17296.905-48478.270 

13192.903-4437 1.925 

33189.6 i o -  20 i4.966 

130 13.685-44186 -735 

15541.100-46813.360 

40412.140- 9242.356 

13192.903-4436 1.495 

40873.960- 9707.980 
35666.870- 5502.060 

6313.806-37477 -540 
39801.675- 86.33.233 

36163.170- 5502.050 

40400.905- 9242.356 

39435.630- 7278.852 

i 
2 I 4.5- 3.5 4.5- 3.5 

39 1 . - . 4.5- 3.5 

-1 i 2.5- 3.5 2.5- 3.5 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

I 
I 
I 

I 

I 
I 

I 

I 
I 
I 

-1 1 2.5- 1.5 2.5- 1.5 

-6 I . - . 5.5- 5.5 

. 3.5- 2.5 - 2 1  . -  

17 I 3.5- 3.5 3.5- 3.5 

0 I . - . 2.5- 2.5 

0 I 5.5- 6.5 5.5- 6.5 
11 I - - . 2.5- 1.5 

1 I 4 .0 -  3.0 4.0- 3.0 
-1 I 4.5- 5.5 4.5- 5.5 

4 I 1.5- 1.5 1.5- 1.5 

11 I . - . 2.5- 3.5 

3 I 5.5- 4.5 5.5- 4.5 

I 

14235.565-45445.065 

03s OBS OBS I TERM TERM TERM 
G2 G I  DG I G2 61 DG 

:76 3:14 2.38 

:31 1:06 .75 

1362 1:048 -686 

. .215 

.37 .95 .58 

1:13 1:88 .75 

. .20 

1.080 1.485 .405 
1.13 1.13 

:485 1:120 .615 
1.07 1.51 .44 

1:635 1:170 .465 

1:12 1:52 .40 

. .EO 

0.776 3.150 2374 
0.859 0.815 44 
0.790 1.065 275 
1.120 1.391 271 

0.308 1.060* 752 

0.362 1.050 688 

1.165 1.369- 204 
0.494 0.970 476 

0.372 0.970+ 598 

1.121 1.881 760 

0.950 1.090* 140 

1.040 1.070* 30 

1.170 1.369 199 

0.372 0.850r 478 

1.080 1.485 405 
1.157 1.169 12 

0.487 1.120 633 
1.065 1.514 449 

1.635 1.169 466 

1.100 1.369 269 

1.150 1.545+ 395 

0.790 1.000* 210 

CBS TERN I 
IS IS I WAVELENGTH NOTES 

3204.3087 
3204 . a 1 6  
3204.6109 
3204.7301 
3204.7523 
3204.8 19 1 
3204.8733 
3205.0838 
3205.1781 

I 3205.5258 
I 3205.6323 
I 3205.7614 SO 
I 3206.1133 
I 3206.2430 
I 3205.3583 SI JQ 
I 3206.5101 
I 3206.5448 
I 3206.5706 
I 3206.5940 

-57 I 3206.8086 
I 3206;8516 
I 3206.9415 
I 3206.9731 
I 3207.0167 
I 3207.0540 
I 3207.0724 
I 3207.1224 
I 3207.2515 
I 3207.3068 
I 3207.3715 
I 3207.4312 
I 3207.4504 
I 3207.6201 
I 3207.7000 
I 3207.8193 
I 3207.8851 
I 3207.9373 
I 3207.9614 
I 3208.0294 
I 3208.1353 ~~~ i 3208.2010 
I 3208.2726 
I 3208.4639 
I 3205.5152 

I 
I 
I 
I 
I 
I 
I 
I 

3208.6482 
3208 -7279 .. ~ 

3208.7755 
3208.8386 
3209.1503 
3209.1862 DJO 
3209.3149 

, 3209.4004 D J l  HAZY 
1 3209.4522 

I 



I C WAVEIlUltBER I T2 - TI 0-C ________________-___-------------------- 
2 31147.857 9 35117.695- 3969.846 8 
31147.464 3 
31147.260 3 
31146.051 3 
31145.649 3 

31144.741 4 
31144.348 3 
311G3.516 5 
31?42.180 3 
31141.208 4 

1 31145.449 7 8768.139-399 3.605 -17 

31 1GO .509 
31139.914 
3 1139.078 
31137.999 
31137.780 

2 31137.234 
2 311Z5.921 

31 135.553 
31 i34.940 
3113;. 191 

2 31133.182 
3 1 132.7 15 
31132.165 
31131.358 

1 31130.609 
31 130.30 1 
31129.624 
31128.149 
31127.933 

2 31127.637 
31 127.2 15 

2 31126.339 
31 125.309 
31 124.139 
31 124.023 
31 123.264 
31121.925 
3 1121.522 
31121.522 

31 136.15-5 

4 
3 
4 
4 
4 
7 41325.730-10198.463 
9 8709.640-35'846.560 
4 
5 
4 
3 
8 40841.155- 9707.980 
4 
7 
4 
5 31130.605- 0.000 
3 
3 
3 
4 
9 36845.610- 5717.976 
4 
4 8709.640-39835.970 
4 
5 
4 
3 
3 
7 
7 

, 

17 
1 

7 

4 

3 

9 

2 31120.911 4 36835.925- 5717.976 -38 
31129.393 7 
31120.126 3 

31117.923 3 
31117.723 3 

2 31119.499 4 16362.000-47451.435 14 

31116.033 4 
I 31115.519 3 

2 31115.103 4 15778.634-46893.745 -8 
31114.552 3 
31113.412 3 

31112.400 4 
31112.028 4 

2 31112.913 9 10436.770-41549.660 33 

OBS CES TERH TERH I OES OBS OBS 
J2 - J1 52 - J l  1 62 61 DG 

--------------------+------------------ 
I 
I .  
I .  
I .  
I .  
I .  
I .  
I 1.17 . .09 
I .  
I .  
I .  
1 .  
I .  
1 .  
I .  

3.5- 4.5 3.5- 4.5 I . 
I .  
I .  
I .  
I .  

I .  
I .  
I .  

I .  
I .  
I .  
I .  

I .  . - . 3.5- 3.5 I . 
I .  
I .  
I .  
I .  
I .  
1 .  
I .  . - . 3.5- 3.5 I . 
I 1.746 . .37 
I .  . - . 4.5- 3.5 I . 
I .  
I .  
I .  
I .  . - . 1.5- 1.5 I . 
I .  
I .  
I .  
I .  

1.5- 2.5 1.5- 2.5 I 1.505 1.660 .155 

2.0- 3.0 2.0- 3.0 I .36 1:07 .712 

0.5- 0.5 0.5- 0.5 I .50 2:41 191 

5.5- 6.5 5.5- 6.5 I 1.127 1:505 .380 

1.0- 0.0 1.0- 0.0 I 2.35 .OO 

4.5-  3.5 4.5- 3.5 I 1.180 1:59 .414 

4.5- 5.5 4.5- 5.5 1 .72 1:065 ,345 

1.505 1.670 165 

0.362 
I 

.075 713 I 

0.308 1.021 713 I 

I 
i 
I 

1.105 1.485 380 I 
I 
I 
I 

2.342 0.000 0 I 
1 
I 
I 
I 

1.180 1.596 416 I 
I 

0.308 0.850* 542 I 

i 
I 

1.225 1.596 371 I 
I 
I 

1.050 1.000+ 50 I 
I 
I 
I 
I 

1.133 0.670~ 463 I 
I 
I 

0.724 1.070* 346 I 
I 
I 

-120 

-68 

2153 

-227 

-2304 

3209.5665 
3209.6070 
3209.6280 
3209.7526 
3209.7940 
3209.8146 
3209.8876 
3209.9281 
3210.0138 f 2JDG 
3210.1516 
3210.2518 
3210.3238 
32 10.3852 
3210.47 14 
3210.5826 .~ 

321 0.6 052 
3210.6563 
3210.6938 DJ1 
3210.7729 
3210 3230 
321 0.898 1 
3210.9753 
3211.0794 DJ1 
3211.1276 
321 1.1843 
321 1.2675 
321 1.3448 
321 1.3766 
321 1.4464 
321 1.5986 
321 1.6209 
3211.6514 
321 1.6950 
32 1 1.7854 
32 1 1.89 16 
3212.0124 ZR P 
3212.0244 
3212.1027 
3212.2409 
3212.2825 PLNS 
3212.2825 2LNS 
3212.3456 
3212.3990 f SI 
3212.4266 
3212.4913 
3212.6540 
3212.6747 
3212 A487 
32 12.9022 
3212.9452 
3213.0021 
3213.1198 
3213.1714 SI 
3213.2243 
3213.2628 I 

I (> 



1 31111.174 
311G9.526 
31109.165 
3 11G8.857 

2 31108.610 
2 31107.720 

31107.106 
31706.855 
31106.513 
31 103.012 
31102.SOZ 
31 102.524 

1 31101.631 
31100.775 
31100.506 
31100.235 
31099.136 
31098.750 

2 31097.883 
31097.336 
31097.121 
31096.728 
31095.103 

1 31094.420 
31094.135 

2 31053.352 
2 31093.073 
2 31092.141 

31090.979 
2 31089.829 

31059.440 
2 31028.960 
2 31088.356 

31063.263 
31087.6 12 

2 31055.120 
2 31084.535 
2 31084.134 
1 31083.877 
2 31083.566 

3 103 1.8 14 
31079.081 
31078 .e08 

2 31077.454 
31075.039 

2 31rJ74.555 
2 31074.257 
2 31073.991 

31072.678 
31072.197 
31071.241 
31070.184 
31069.056 

2 31067.735 
31067.174 

, . - . 5.5- 4.5 

5 9386.801-40497.975 

5 
4 

E 
2 

4 33123.5883- 2014.956 
4 39745.960- 8638.233 
4 
4 
4 
7 
3 
4 
9 6313.866-37415.495 
4 
4 
3 
6 
3 
9 8709.640-39807.520 
3 
3 
3 
4 

4 
9 41819.660-10726.322 
4 16593.963-47637.019 
7 42891.360-11799.241 
4 

*5 16593.963-47683.770 
4 
4 15095.815-46137.750 
3 43095.860-12007.503 
4 
4 

9 6313.860-37408 -285 

6 17532.937-48618.050 
4 3S582.890- 7498.364 
9 36536.190- 5502.060 
5 35333.505- 4299.659 
4 15657.156-46740.710 
4 
5 
5 
4 38575.800- 7498.364 
3 
6 42873.785-11799.241 
4 40316.555- 9242.356 
3 12048.548-43122.523 

4 
4 
3 
3 
4 13013.685-45081.440 
3 

0 

-4 
-7 

2 

3 

1 

24 
17 
22 

22 

25 
-1 

7 
9 
4 

31 
12 

18 

11 

14 
za 

46 

. - . 5.0- 5.0 

1.5- 1.5 . 

. - . 2.5- 1.5 . - . 5.5- 5.5 

4.0- 5.0 4.0-  5.0 

3.5- 4.5 3.5- 4.5 

4 .0 -  4 . 0  4 . 0 -  4.0 

4.5- 4.5 4.5- 4.5 . - . 2.5- 2.5 . - . 4.5- 5.5 

. - . 2.5- 3.5 

. - . 1.5- 1.5 . - . 1.5- 1.5 

3.5- 3.5 3.5- 3.5 - . 2.5- 2.5 
2:5- 1.5 2.5- 1.5 . - . 3.0- 2.0 . - . 2.5- 1.5 

. - . 3.5- 2.5 

5.5- 5.5 5.5- 5.5 . - . 3.5- 3.5 . - . 1.5- 2.5 

I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. 2027 

. .497 

.305 .725 .39 

:487 1:037 .550 

. .240 

. .307 

. .14* 

1:12 1:12 

. .17 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 

I 

I 

I 

0.801 1.060~ 259 

1.285 1.881 596 
1.185 1.514 329 

0.487 0.980 493 

0.308 0.725 417 

0.487 1.045 558 

1.150 1.391 241 
0.983 0 . 0 0 0 ~  0 
1.170 1.373~ 203 

0.983 1.090* 107 

1.079 0.740 339 
1.120-0.019*1139 

1.238 0.920+ 318 
1.120 1.321 201 
1.330 1.169 161 
1.032 1.482 450 
1.000 0 .930~ 70 

1.150 1.321 171 

1.215 1.373 158 
1.085 1.369 284 

-0.054 0 . 0 0 0 ~  0 

~ 0.950 0.875 75 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-261 

1 1 5 ~  

-250 

-199 

-62 

I 
I 
I 
I 
I 
,I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3213.3510 
3213.5212 
3213.5585 
3213.5903 
32 13.6 158 
32 13.7078 
3213.7712 
3213.796 1 
3213.8325 
3214.1943 
3214.2160 
32 14.2447 
3214.3370 
3214.4251 
3214.4533 

3214.5949 
3214.6348 
3214.7244 
3214.7758 
3214.8032 
3214.8438 
3215.0 118 
3215.0824 
3215.11 16 

3215.2217 
32 15.3 18 1 
3215.4383 
3215.5572 
3215.5974 
32 15.647 1 
3215.7096 
3215.7192 
3215.7865 
3216.0443 
3216.1049 
3216.1464 
3216.1730 
3216.2051 
3216.3864 
3216.6693 
3216.6975 
32 16.8377 
3217.0877 
3217.1378 
3217.1687 
3217.1962 
32 17.3321 
3217.3820 
3217.4809 
3217.5904 
3217.7062 
3217.8378 
3217.9022 

32 14.4a 13 

3215.19ia 

DJO 

JP 2JDG 

Z R Q  

CP 

I 



I CGS G3S TERM TERM I OBS OBS OBS I TERM TERM TERM I OBS TERM I 
c HA\'Et#Jt!BER I T 2  - T l  0-C '1 J2 - J1 J2 - J1 I 62 G 1  DG I G2 G l  DG I IS IS I HAVELENGTH NOTES 

I 
31065.994 4L I 

2 3:065.156 7 39703.385- 8538.233 4 i 5.5- 5.5 5.5- 5.5 
31064.825 3 I 

i 

31063.337 4 
31060.478 3 
31058.457 3 i 
31058.200 3 I 
31657.663 3 I 
31057.296 3 I 
31035.470 3 I 
31053.209 3 I 

2 31055.901 9 36774.865- 5717.976 12 I 3.5- 3.5 3.5- 3.5 

2 31048.832 7 41775.135-10726.322 19 I 4.5- 4.5 4.5- 4.5 
1 31048.274 5 8768.139-39816.410 3* l  2.0- 2.0 2.0- 2.0 

I 31047.731 4 
31045.784 3 
31044.256 
31043.158 
31043.110 
31042.848 

1 310'12.391 
31NO .71S 

3 
3 
4 
3 I 
5 12159.465-43201.845 11 1 4 . 0 -  5.0 4 . 0 -  5.0 
4 I 

31039.370 4 i 
31039.052 4 I 

1 3;1)3S.837 7 6313.866-37352.720 -17 i . - . 4.0- 3.0 
2 31523.277 6 42837.570-11799.241 -52 I . - . 5.5- 5.5 
2 31bX.277 6 =535.615- 7498.364 26 I . - . 1.5- 2.5 
2 3lC37.852 9 33052.825- 2014.966 -1 I 0.5- 1.5 0.5- 1.5 

31037.404 3 I 
31037.149 

2 31034.748 
31034.101 
31033.616 
31033.280 

2 31033.004 
31032.370 

2 31031.764 
3 1031.378 
31031.057 
31G29.237 
31023.797 
3 1 928.5!iO 

2 31026.770 
31026.445 
31025.984 
31024. X5 

2 31023.561 
31021.740 
31021.535 
3 10 17.843 
31017.469 
310 16.505 

3 
3 15778.634-46813.360 22 
3 - 
3 
3 
4 18720.075-49753.063 16 
3 
9 38530.110- 7498.364 18 
4 
4 
4 '  
3 
4 
3 13809.910-44836.670 10 
3 
4 
3 
5 13436.770-41460.320 11 
3 
J 
3 
3 
3 

. - . 1.5- 2.5 

. - . 3.5- 3.5 

2.5- 2.5 2.5- 2.5 

- . 4.5- 4.5 

4.5- 3.5 4.5- 3.5 

. .78 . .425, 

. .47 

1:075 11390 .31 
.36 , 1.19 .83 

1846 1:093 .247 

. .64 

1.223 1.887 .664 

. .08 

1:19 1119 

.72 .9S .26 

1 
I 
1 
I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 
I 

i 

I 

I 
1 
I 

1.127 1.596 469 I 

1.070 1.391 321 I 
0.362 1.190* 828 I 

1 
I 
1 
I 
I 
I 

0.844 1.090 246 I 
I 
I 
I 

0.487 1.130* 643 I 
1.220 1.373 153 I 
1.000 1.321 321 1 
1.242 1.881 639 I 

I 
I 

1.133 1.070* 63 I 
I 
I 

1.060 1.000* 60 I 
I 

1.245 1.321 76 I 
I 

i 
0.657 1.085 428 I 

I 

I 
0.724 0.980* 256 I 

, 1 

-267 

2% 

3218.0244 
3218.11 12 
3218.1454 
3218.1595 
3218.1793 
3218.2551 
3218 2997 
3218.5959 
32 18.8053 
3218 A320 
3218.8876 
3218.9257 
3218.9666 
3219.1150 
3219.3493 
3219.8032 
3219.8511 
32 19.9 174 
3220.1193 
3220.2799 
3220.39 17 
3220.3967 
3220.4239 
3220.4713 
3220.6428 
3220.7848 
3220.8136 
3220 -840 1 
3220 A982 
3220.8982 
3220.9417 
3220.9888 
322 1.0 152 
3221.2644 
3221.3316 
3221.3819 
3221 -4 168 
3221.4455 
3221.5113 
3221.5742 
3221.6 143 
3221.6466 
3221 A366 
3221.8823 
3221.9069 
3222.0928 
3222.1265 
3222.1744 
3222.3404 
3222.426 1 
3222.6 152 
3222.6395 
3223.0201 
3223.0590 
3223.1592 

DJO 2JD6 

DJ1 SI 

DJ1  
C2 CQ 
c2  

HAZY 



I 03s CPS TERM TERM 1 Gas OBS OBS I TERM TERfl TERM I 03s TERM I 
C WAVE1iV:lBER I T2 - T1 0-C I J2 - J 1  52 - J 1  I G2 G1 DG I 62 61 DG I IS IS I WAVELENGTH NOTES 

2 31114.407 
2 31014.231 
310 13.930 
31013.454 
3101 1.390 
31010.031 

2 31009.624 
3 1009.335 
31003.838 
31007 .E45 
31005.9 16 
31006.631 
31C05.1<7 
3 1033.734 

2 31002.817 
31002.176 
31001.968 

2 31000.020 
30399.558 
30999.167 
30998.9 18 

2 30997.685 
30996.729 

2 30995.059 
1 30994.805 
2 30994.406 
30993.032 

2 30992.443 
309~9 1.951 
30990.942 
30989.657 
30933.979 
30988.278 
30936.905 
30996 .C58 
30935.430 
3034.744 
30983.591 
30983.027 

2 30981.850 
2 30979.561 
30378.820 

1 30977.652 
30976.961 
30975.283 

2 30974.751 
30974.425 
3G972.880 
30972.648 

2 30972.443 
2 30971.979 
2 30971.403 
2 30971.103 
1 30970.661 
30970.105 

.--- 

4 
5 
3 
4 
3 
3 
4 
3 
4 
4 
7 
3 
3 
3 
4 
3 
3 
9 
3 
3 
3 
5 
4 
4 
4 
9 
4 
3 
4 
4 
4 
3 
3 
3 
3 
3 
4 
3 
3 
3 
9 
3 
4 
5 
4 
5 
3 
3 
3 
3 
4 
3 
9 
4 
3 

I 
41202.885-10185.463 -15 1 1.5- 0.5 1.5- 0.5 
42813.440-11739.241 32 I 6.5- 5.5 6.5- 5.5 

I 
I 
I 

I 
I 
I 

I 
I 
I 
1 

I 
I 
I 

I 

15178.115-46137.750 -11 I 0.5- 1.5 0.5- 1.5 
I 

I 3-5- 4-5 
13013.685-44016.500 2 I . - . 5.5- 4.5 

31000.010- 0.000 10 I 1.5- 0.5 1.5- 0.5 

30276.535- 7278.862 12 I . - . 5.5- 4.5 

15578.500-46573.500 59 I . - . 6.5- 5.5 

38492.760- 7498.364 10 I 3.5- 2.5 3.5- 2.5 

39630.685- 8638.233 -4 I . - . 4.5- 5.5 

6313.866-37308.707 -36 I . - . 4 .0 -  4 . 0  

I 
I 
I 

I 

I 
I 
I 
I 
I 
I 

16499.640-47481.485 35 I . - . 3.5- 3.5 
32994.5i5- 2014.966 2 I 1.5- 1.5 1.5- 1.5 

33181.270- 2203.605 -1241 . - . 1.0- 1.0 

41701.060-10726.322 13 I . - . 5.5- 4.5 

40214.805- 9242.356 -6 I . - . 4.5-  3.5 
14295.565-45267.555 -6 I . - . 3.5- 4.5 

41597.420-10726.322 5 I 3.5- 4.5 3.5- 4.5 
33174.265- 2203.006 2 1 . - . 2.0- 1.0 

17552.937-48504.345 -5 I . - . 3.5- 2.5 

1 

I I 

I I 
1.07 2.40 1.33 I 1.070 2.402~1332 I 
1.123 1.373 .250 I 1.185 1.373 188 I 

I I 
I I 
I I 
I I 

.72 .80 1-0.085 0.740 825 I 

I I 
i 
I 

i 
I 
I I 
I I 
I 0.950 i.050+ iao I 
I I 
i i . 1.50 I 1.669 3.150 1481 I 
I I 
I I 
I I . .35* I 1,200 1.545* 345 I 
I I 
I 0.000 1.025* 0 I 
I 0.487 1.040 553 I 

1.086 1.311 .225 

1:48 1:48 

1:13 1:39 .26 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1.095 1.321 226 i 
I 

1.125 1.514 389 I 
I 

I 
0.773 1.000 227 I 
1.110 1.881 771 I 

I 
1.490 1.495* 5 I 

I 
I 

1.085 1.391 306 I 
I 
I 
I 

1.320 1.369 49 I 
0.790 1.045 255 I 
1.238 0.790* 448 I 
1.130 J.391* 261 I 
0.864 1.495 631 I 

I 

3223 -3772 
3223.3955 

3223.9043 
3223.956 1 
3224.0594 
3224.1560 
3224. 1856 
3224.2359 
3224.4869 
3224.5823 
3224.6489 
3224.6706 
3224.8732 
3224.9213 
3224.9620 
3224.9879 
3225.1161 
3225.2156 
3225.3894 
3225.4158 
3225.4574 
3225.6004 
3225.66 11 
3225.7129 
3225.8179 
3225.9517 
3226.0222 
3226.0952 
3226.238 1 
3226.3253 

JP SI 

so 

DJ1 

3227.0030 

3227 -20 19 
3227.0802 

3227.6991 
3227.7233 
3227.7447 
3227.7930 
3227.8530 
3227.8843 
3227.9304 
3227.9883 

C 

P 
N 
W 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 

I 
:SO0 11070 .27 I 0.801 1.070 269 

I 
I 
I 1.133 0.9301 203 
I 
1 

I .  1.09 1.09 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

21* I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

165 I 
I 
I 
I 
I 
I 
I 

-74 I 
I 
I 

I 

3228.2706 
3228.3487 
3228.3745 
3228.5794 
3228.6085 
3228.7 197 
3228.8235 
3228 .a418 
3229.0362 
3229.0596 
3229.0910 SO 
3229.2644 
3229.3068 
3229.4510 
3229.4933 
3229.5559 
3229.6476 
3229.7045 
3229 A006 
3229 A542 
3229 A992 
3229.93 18 
3229.9604 
3230.0512 
3230.0972 
3230.1383 
3230.1656 
3230.2031 
3230.2525 
3230.4407 
3230.5560 

I 3230.5945 
' 3230.6 195 
1 3230.6701 ZQ 

3230.9961 
3231.0339 
3231.2073 
3231.3127 
3231.3399 

I 3231.4178 
1 3231.4810 
I 3231.5651 
I 3231.6927 ZR B 
~ 3231.7356 
1 3231.7749 
1 3231 .8681 
I 3231.9745 
1 3232.0044 
I 3232.0414 
I 3232.1385 
I 3232.1781 

30967.397 5 
30965.648 3 
30966.401 4 

30904.155 3 
1 39964.435 6 9526.801-40351.235 1 5.0- 5.0 5.0- 5.0 

. - . 1.5- 1.5 

I 

3C963.090 3 

30961.919 3 
2 30962.095 4 15778.634-46740.710 19 

30950;b55 3 
30959.831 3 

2 30959.530 9 38233.393- 7278.862 2 
2 30957.867 4 34193.640- 3235.770 -3 

1:095 1:545 .450 1.095 1.545 450 
0.970 0.299* 671 

1.115 1.670 555 
1.145 1.485 340 

5.5- 4.5 5.5- 4.5 . - . 1.5- 0.5 

. - . 2.5- 2.5 
5.5- 6.5 5.5- 6.5 

30957.461 3 
2 30955.079 7 3'1925.920- 3969.846 5 

1:135 1:485 .350 

1:140 1:545 .41 

2 30955.673 
30355.073 
3095%. 194 
30953.649 
30352.728 

2 30952.214 
30951.785 
33951.471 
30951 - 197 

9 
8 
4 
5 
4 
9 
4 
4 
3 
4 
4 
3 
3 
5 
4 
3 
5 
3 
4 
6 
5 
4 

4C663.645- 9707.980 8 

6 

-23 

' 9  

7 

-6 

6 

-5 
-1  

-3 
5 

1.130 1.5451 415 

1.157 1.596 439 

38231.070- 7278.862 3.5- 4.5 3.5- 4.5 

3G956 ;327 
30349.835 
30949.492 
35949.231 

2 30948.871 36666.870- 5717.976 

41133.945-10188.463 

3491 .115- 3969.846 

.615- 9242.356 

39574.860- €638.233 

. - . 2.5- 3.5 

. - . 1.5- 0.5 

30S43.398 
30946.595 

2 30945.491 
I 
I 1.210 2.40211192 - ~~ - .  .. . 

30945.122 
30944.882 
30%. 398 

2 309tt1.276 
1:19 

1:OS 

1:c95 

8 .  

1:156 

, .  
I .  

.39 .304 . .38 

.37 .293 

.526 .431 

.673 .517 

. .a11 

4.5- 4.5 
1.5- 2.5 1.5- 2.5 

3.5- 3.5 3.5- 3.5 

1.300 1.670 370 

1.080 1.369* 289 
30949.914 

2 30939.253 7 4013 
30933.244 3 
30937 .gar, 4 

3 
9 
3 
5 
4 
4 
9 
3 
3 
3 
3 
4 
8 
8 
9 
4 

30937 12i 
2 309Z6.633 

2 09 25.  C?S 
335'34. I O 5  
3933't. 1% 

5.5- 5.5 5.5- 5.5 1.070 1.514* 444 

2 3t>3i.E2O 
2 30?22.925 

3CS31.903 
30% 1.625 
33931.269 
3G930.340 
30929.961 

1 30923.521 
130923.521 

30829.416 
30928.804 

15098.8 15-CtOJ2.640 
34902.775- 3959.846 

. - . 1.5- 1.5 
3.5- 2.5 3.5- 2.5 

1.079 O.OOO* 0 
1.155 1.670 515 

6313.356-37243.390 
30929.516- 0.000 

4 . 0 -  3.0 4 . 0 -  3.0 
1.0- 0.0 1.0- 0.0 

0.487 1.300* 813 
2.260 0.000 0 



33928.612 
30927.835 
30927.002 
30926.536 
30926.2 15 

2 30525.625 
2 30924.986 
1 30923.717 

33923.359 
30923.004 
30922.051 
30921.562 
30921.039 

2 30920.481 
1 3C918.776 

309 17.008 
30916.319 
30915.504 
30914.192 
303 13 -997 

2 30913.263 
30912.E47 
30911.618 
30911.324 
309 10.913 
30910.302 
30910.003 
30909.697 
30909.415 
30909.035 
30908.745 
30903.357 
30936 -852 

2 30906.183 
30905.775 

3 
3 
6 
3 
4. 
9 34895.470- 3969.845 
7 36642.955- 5717.976 
4 35223.380- 4299.659 
4 
4 
3 
3 
3 
4 15657.156-46577.625 
4 37063.300- 6144.515 
4 
3 
4 
3 
J 
5 17242.750-48156.010 
3 
3 
5 
.5 
4 
3 
3 
5 
4 
3 
3 
3 
9 40148.535- 9, "42.356 
3 

I 
I .  
I .  
I .  
I .  
I .  

2.5 3.5- 2.5 I . . 3.5- 3.5 I . . 3.0- 2.0 I . 
I .  
I .  
I .  
I .  
I .  . 2.5- 3.5 I . 
I .  

3.0 4 . 0 -  3 . 0  I .96 

i .  
I .  
! -  
I .  

2.5 2.5- 2.5 I 1.22 
. I  . 

I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  

3.5 3.5- 3.5 I . 
I .  
I .  
I .  
I .  

30905.486 3 
30904.856 4 
30904.557 3 
30904.293 3 I I .  

2 30903.871 4 39542.145- 8638.233 -41 I . - . 4.5- 5.5 I . 
30903.649 3 i i .  

2 30902.064 5 41628.325-10726.322 61 i . - . 4.5- 4.5 i . 
30901.365 4 I I .  

I 

I . .51 I 1.165 1.670 505 
I 1.356 1.596 240 
I 1.240 1.482* 242 
I 
i 
I 
I 
I 
I 1.000 0.750* 250 

1:47 .51 I 0.965 1.473 508 
I 
I 
I 
I 
I 
I 
I 

.98 .24 I 1.200 0.920* 280 

I 

. . 3 i  i 1.060 1.369 309 
I 
I 
I 
I 
I 
I 0.985 1.514 529 
I 
I 1.155 1.391 236 
I 
I 1.195 1.373 178 

. . . . - . - 
2 30899.995 5 42699.235-11799.241 1 i . - . 4.5- 5.5 i 1 

30898.750 3 I I .  I 
1 30898.441 4 6313.866-33212.310 -3 I 4.0-  5.0 4 . 0 -  5.0  I . . .496 I 0.487 0.990 503 
2 30536.839 9 11304.095-42403.935 -1 I 3.5- 4.5 3.5- 4.5 1 .860 1.015 .155 I 0.859 1.000* 141 

30895.3E9 4 
30895.924 3 
30595.534 3 
30595.350 6 

2 30E95 
30894 

i .  
I .  
I .  
I .  

191 
-58 
-35* 

49 

-246 

I 
1 
I 
I 
I 
I 
I 
I 

r l  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

3232.319 1 
3232.4003 
3232.4873 
3232.536 1 
3232.5696 
3232.6313 
3232.698 1 
3232.8307 
3232.8682 
3232.9053 
3233.0049 
3233.0550 
3233.1107 
3233.1691 
3233.3474 
3233.5323 
3233.6044 
3233.6896 
3233.8268 
3233.8472 
3233.9240 
3233.9676 
3234.096 1 
3234.1269 
3234.1699 
3234.2338 
3234.2651 
3234.297 1 
3234.3266 
3234.3664 
3234.3964 
3234.4374 
3234.5949 
3234.6649 
3234.7076 
3234.7378 
3234.8038 
3234.8351 
3234.8627 
3234.9069 
3234.9301 
3235.096 1 
3235.1692 
3235.3127 
3235.4430 
3235.4754 
3235.6432 
3235.6903 
3235.7390 
3235.7798 
3235.7991 
3235.8136 
3235.8522 
3235.9278 
3235.9922 

500 
DJO 

PBQ 6Q 

ZR Q 

DJ1 

C 

I 



C KAVEtiUtSER I T2 - T I  0 - C  

30993.250 3 - . -. . __ . 
30892.269 4 
30591.517 3 
30591.246 3 

1 3Gb90.732 5 9356.801-40277.550 -17* 
302C9.603 3 
30z9.299 
30333.653 
30Z37.420 
30587.100 
30886.759 

2 30m5.146 
30285.836 
30885.530 
30584.945 
3Gm4.278 
30283.802 
30383.562 
30S82.973 
30381.6 11 
30831.051 
30t30.652 
30M0.456 

30878.9% 
1 30878.573 

30677.437 
30877.101 
30876.326 
30875.403 
30875.185 

2 30874.773 
3G374.503 
30874.055 

2 30873.714 

30379.885 

3~872.749 

4 
3 
4 
3 
4 
5 16362.000-47248.155 
3 
3 
5 
4 
4 
3 
3 
4 
3 
3 
3 
3 
4 
5 35178.224- 4299.659 
4 
3 
3 
4 
3 
8 34344.620- 3969.846 
3 
3 
4 41062.170-10188.463 
3 

-9 

8 

-1 

7 

2 30871.858 5 40114.225- 9242.356 -11 
30871.598 4 
30370.974 4 .... . 

2 30559.861 9 42669.090-11799.241 12 
30859.396 3 
30868.905 3 

30357.815 3 
2 30863.272 3 36536.190- 5717.976 53 

30967.535 3 
3KS7.204 3 

1 3 2 5 6 . 5 3 1  4 33070.573- 2203.606 -15 
3CX5.515 3 
7:.-.;5.973 4 
; c 3 i 4 . 2 s 1  3 

3Cz63.763 3 
30263.084 4 

1 3r:~:~.i13 9 6 3 1 3 . ~ ~ ~ - 3 7 1 7 7 . 9 7 0  9 

30562.655 4 
30552.344 4 

. - . 3.0- 2.0 

1.5- 2.5 1.5- 2.5 

.802 

1:03 

1 .  
i .  
I .  
I .  
I .  
I .  

I 

.124 .322 

.03 

.14 

.20* 

6.5- 5.5 6.5- 5.5 i 1 : l O  1.375 .27 
I .  
I .  . - . 2.5- 3.5 I . 
I .  
I .  
I .  

I .  
I .  
I .  
I .  
I .  
I .  
I .  

2.0- 1.0 2.0- 1.0 i . . .81 

4 . 0 -  5.0 4 . 0 -  5.0 I .485 11125 .624 

i 
0.801 1.125 324 I 

I 
I 
I 
I 
I 
I 

1.050 1.030* 20 I 
I 
I 

1.070 1.482 412 i 
I 
I 
I 

1.425 2.402 977 i 
I 

1.135 1.369 234 I 
I 
I 

1.110 1.373 263 I 

1.330 1.596 266 I 
I 

I 
! 

0.673 

0.487 

I 
.495 822 I 

I 
I 
I 

.125 638 I 
I 
I 
I 
I 

7 1  

-55 

- 175 

-223 

3236.0191 
3236.1218 
3236.2006 
3236.2290 
3236.2829 
3236 .GO12 
3236.4330 
3236.5002 
3236.6299 
3236.6634 
3236.6960 
3236.7634 
3236.7959 
3236.8280 
3236 . a 9 2  
3236.9592 
3237.0091 
3237.0342 
3237.0960 
3237.2387 
3237.2975 
3237.3393 
3237.3% 
3237.4197 
3237.5 142 
3237 -5573 
3237.6764 
3237.71 16 
3237.7929 
3237 A891 
3237.9 125 
3237.9557 
3237.98Q 1 
3238.0310 
3238.0668 
3238.1680 
3238.26 15 
3 2 3 8 . 2 M  
3238.3542 
3238.47 10 
3238. 5 198 
3238.57 13 
3238.6377 
32% .6856 
3238.7 182 
3238.7498 
3238.7762 
32B.9270 
3238.9839 
3239 .OM0 
3239.074 1 
3239.1109 
3239.182 1 
3239.2240 
3233 2 5 9 8  



c c 
WAVELENGTH NOTES .................... 

I 

36860.849 4 I 
30861.839 7 I 4.0-  4 . 0  

2 30Z60.645 4 38359.COO- 7438.364 10 I 

1 
I .487 
I .  

1.5- 2.5 I . 
I .  
I .  

I I 
1.209 .722 I I 3239.3128 

3239.4167 
3239.4380 
3239.4754 
3239.5039 

0.995 

1.180 

1.256 

0.995 

1.040 

1.321 

1.373 

1.473 

1.090 

1. O O O W  

I 
326 I 

I 
I 

193 I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 

217 I 
I 
I 
I 
I 
I 

95 I 
I 
I 

40 I 
1 
I 

30850.230 5 
30850.015 4 

2 30559.552 3 42655.795-11799.241 -2 i 
30359.084 4 I 
3025-3.500 4 I 
30353.072 4 I 
3C855.963 3 I 
30856.426 3 I 
30355.528 4 I 

6.5- 5.5 i . 
I -  
I .  
I .  
I .  
I .  
1 .  
I .  
I .  
I .  
I .  
I .  

4 . 0 -  3.0 I . 
1 .  

3239.5529 
3239.6020 
3239.6633 
3239.7082 
3239.8247 
3239.881 1 
3239.9691 
3240.0 138 
3240.0466 
3240.1002 
3240.1270 
3240.1642 
3240.2276 
3240.2751 
3240.2977 
3240.3228 
3240.3654 
3240.4055 
3240.5221 
3240.5894 
3240.7220 
3240.8825 
3240.938 1 
3240.9802 
3241.0455 
3241.0648 
3241.1624 
3241.2692 
3241.3237 
324 1.3512 
324 1.3895 
3241.4380 
3241.4777 
324 1.5258 
3241.5650 
3241.6244 
324 1.70 15 
324 1.7285 
3241.8133 
3241.8534 
3241.9079 
3242.0702 
3242.0999 
3242.1779 
3242.31 17 
3242.3 1 17 
3242.3410 
3242.3857 
3242.4344 
3242.5394 

SO 2JDG 

Z R Q  

30855.152 
3C854.850 
30854.339 
308%. 084 
30853.730 

1 30853.126 
30552.674 
30852.459 
30852.220 
30851 .E 14 
30351.432 

5 
4 
4 
4 
4 
4 36997.640- 6144.515 1 
3 
4 
3 
3 
3 

30849.6C2 3 
30848.419 4 

3 
4 

1 30550.322 3 12351.522-43201.845 -1 

2 30845.892 3 15641.100-46483.COO -8 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

P 
W 
W I .  

3.5- 2.5 I . 
I .  
I .  
I .  

3.5- 2.5 I . 
1.0- 1.0 I . 

I .  
I .  

30846.363 
30545.962 
30845.340 5 i 

2 30845.157 4 14235.565-45140.685 37 I . . 
1 30544.228 4 33047.830- 2203.606 4 I 1.0- 1.0 
30343.212 4 I 

0.790 0.850 60 i 
1.207 1.495 288 I 

I 
1.650 0.299 1351 I 

I 
I 
I 
I 

1.050 0.895* 155 I 
1.160 1.321 161 I 

I 

I 

1:50 .29 37 

-77, 

79 

58 

30842.693 4 
30842.431 3 

.30 1.34 2 30842.067 
30Wt1.606 
3084 1.228 
30340.770 
30840.397 

2 30839.832 
2 30839.099 9 

9 34077.830- 3235.770 7 i 1.5- 0.5 
I 
I 
I 
I 

16362.000-47201.830 2 I . - . 
38337.450- 7498.364 13 1 1.5- 2.5 

I .  
4.5- 3.5 I . 
1.5- 2.5 I 1.15 1:315 .19* 

3C838.842 4 
30333.035 3 

i .  
I .  
I .  30837.654 4 i 

30835.592 4 I 
33835.303 4 I 
30834.567 5 I 
30233.295 5 
30633.016 4 

2 30837.135 9 39475.380- 6538.233 -12 I 6.5- 5.5 6.5- 5.5 

1 30833.295 5 33036.920- 2203.605 -19 I 0.0- 1.0 0.0- 1.0 

I 

l I l l  1i52 .407 

I I 
1000 1:498 I 0.000 1.495 0 I . .15* I I 

DJl 2LNS 
2LNS DJ1 

~~~.~ .. 

30832.591 4 i 
30832.128 3 I 

2 30831.130 9 38109.9?0- 7278.852 2 I 3.5- 4.5 3.5- 4.5 

1 I 



30830.200 4 
2 30829.670 5 12992.644-43822.335 -21 

3 0 8 2 9 . ~ 6  4 
30828.732 3 
30227.943 3 
30327.625 3 
30527.451 3 

2 36327.058 9 36545.045- 5717.976 -11 
2 30826.407 

30826.059 
30825.758 

1 30825.228 
30824.945 
33824.721 

2 30824.348 
30823.9 15 
30823.532 

2 30822.962 
30322.517 
30822.174 
30821.915 
30521.674 
30821.424 
3C820.751 
30820.540 
30t1? .714 
50818.653 
308 17.318 
30816.634 

7 30215.707 
308 15.333 
30813.924 

9 32341.375- 2014.966 -2 
4 
3 
4 33028.868- 2203.605 -34 
4 
5 
9 36326.420- 5502.060 -12 
4 
3 
9 36540.920- 5717.976 -2 
3 
4 
3 
5 
4 
3 
4 
4 
3 
4 
4 
9 6313.866-37129.590 -17 
4 
3 

2 30812.918 9 34048.700- 3235.770 -12 
30312.600 4 
30812.2C4 4 

2 30811.737 5 40054.100- 9242.356 -7 
30811.435 4 

2 30810.744 4 14476.135-452Z6.880 -1 
2 30810.511 4 33303.875- 7498.364 0 

30810.122 4 
30809.909 _ . ~ ~ ~  ... 

30809.530 
30dC8.513 
30808.414 

2 30507.877 
30507.278 
30806.634 
30806.267 

2 30805.801 
2 30805.433 

33805.134 
308C4.731 
3C804.600 
30804.079 
30803.734 

3 
4 
3 
4 
5 
4 
4 
5 
9 
9 
4 
7 
3 
4 
3 

42607.125-11799.241 

32820.775- 2014.956 
40047.795- 9242.356 

-7 

-8 
44 

03s CBS TERN TERM 
J2 - J i  J2 - J1  

- . 2.5- 2.5 

2.5- 3.5 2.5- 3.5 
1.5- 1.5 1.5- 1.5 

. - . 2.0- 1.0 

2.5- 1.5 2.5- 1.5 

3.5- 3.5 3.5- 3.5 

4 . 0 -  5.0 4 . 0 -  5.0 

0.5- 0.5 0.5- 0.5 

. - . 4.5- 3.5 

. - . 3.5- 2.5 
- .. . 4.5- 5.5 

. - . 4.5- 5.5 

2.5- 1.5 2.5- 1.5 
- . 3.5- 3.5 

OBS OBS OBS 
62 G l  DG 

1:212 -600 .388 . .63 

, .09 

. .407 

.485 1 : O l O  .520 

.38 

1 :32 

.30 .08 

. .18* 

. .36 

11889 .568 

0.643 0 .950~ 307 

1.330 1.596 266 
1.234 1.881 647 

0.987 1.495 508 

1.099 1.169 70 

1.200 1.596* 396 

0.400 

1.160 

1.060 
1.010 

0.487 1.010 523 

.299* 101 

.369 209 

.OOO* 60 

.321* 311 

1.130 1.373 243 

1.315 
1.100 

.a1 566 

.369* 269 

-171w 

74 
-92 

7 

14r 

-33* 

- 187 

-74 

3242.6372 
3242.6929 
3242.7397 
3242.7364 
3242.8746 
3242.9081 
3242.9264 
3242.9677 
3243.0362 
3243.0781 
3243.1045 
3243.1602 
3243.1899 
3243.2136 
3243.2528 
3243.2984 
3243.3387 
3243 A008 
3243.4455 
3243 . a 1 6  
3243.5089 
3243.5342 
3243.5605 
3243.6314 
3243.6536 
3243.7405 
3243.8522 
3243.9927 
3244.0647 
3244.1623 
3244.2017 
3244.3500 
3244.4560 
3244; 4894 
3244.5803 3244.531 1 

3244.6849 
3244.7094 
3244.7504 
3244.7728 
3244.8128 DJ1  2JDG 
3244.9199 
3244.9303 
3244 .$859 
3245.0500 
3245.1178 
3245.1565 
3245.2055 
3245.239 0 
3245.2758 
3245.3183 
3245.332 1 
3245.3870 
3245.4233 

3244.61 18. 



c c 
1 3,X03.260 

30Ji2.469 
35102.955- 4299.459 

I . 3.0- 2.0 I 
I 
I 
I 

I 
I 
1 
I 
I 
I 

.230 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.374 I 
2.07 1 

I 
I 
I 
I 
I 
I 
I 
I 

I 
.46 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.415 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

1.390 
I 

1 .482~ 92 I 
I 
I 
I 
I 

3245 -4733 
3245.5355 

.800 

~ ~ ~~ 

3C302.351 
30891.828 
3080 1.524 
30800.978 

3245.5690 
3245.624 1 
3245.6562 
3245.7137 EXACT 
3245.77 16 
3245.8440 
3245.8784 
3245.9092 
3245.950 1 
3246.0059 
3246.1228 
3246.1524 
3246 -2040 

1.030 
30300.429 
30799.742 
30799.415 
30799.123 

2 30793.735 
30798.236 
30797.097 
30796.816 
30796.326 

17073.340-47872.094 0.576 0.760~ 184 

4 
5 
3 
.9 
9 
3 
4 
4 
3 
3 
3 
3 
4 
4 
3 
4 
9 
4 

i . 4.5- 5.5 I 
I 

6.5 5.5- 6.5 I 
0.5 1.5- 0.5 I 

i 
1.373 258 I 42595.005-11799.241 

40503.160- 9707.980 
30794.930- 0.000 

2 30795.751 
30795.592 

2 30795.147 
2 30794.931 

30794.455 
30794.101 
30792.664 
3079 1.674 

2 30791.427 
2 30791.104 

30790.783 
30790.393 
30789.853 
30788.790 
30788.491, 

2 30788.006 
30787.744 
30787.509 
30787 - 065 

1.115 

1.110 
1.084 

I 
1.485~ 375 I 
3.150 2066 I 

I 
I 
I 

1i115 
1.07 

1:485 
3.14 

3246.4002 
3246.4386 
3246.590 1 
3246.6945 

14476.135-45267.550 
16362.000-47153.090 

1.060 
1.050 

1.045 15 i 
1.040* 10 I 

3246.9986 
3247.030 1 
3247.0813 SO 
3247.1089 
3247.1337 
3247.1805 
3247.2066 
3247.2363 
3247.26 17 
3247 2 9 2 7  

3247.3742 
3247.4 137 
3247.4542 
3247.4689 
3247.5621 CU* 
3247.6 114 
3247.6433 
3247.6775 
3247.7026 
3247.7345 
3247.7630 
3247.7913 
3247 .a359 
3247.9043 
3247.9455 
3247.9685 

3247.3184 

i 
1.670 468 I 

I 
1:200 11670 34757.860- 3969.846 1.202 

3 
5 
4 
3 
4 
4 
3 
3 
5 
4 
3 
9 
3 
4 

...- 

30735.818 
30785.536 
30786.296 

I 
I 
I 
I 
I 
I 

2.402 1917 I 
I 
I 

1.514 414 I 
I 
I 
I 
I 
I 

1.495 738 I 

30786.002 
30785.758 
30785.229 

2 30784.855 
30784.471 
30784.331 

2 30733.448 
30782.981 
30782.678 
30782.354 
30782.116 
33781.814 

1 30781.544 
3078 1.276 
30780.853 
30780.205 
30779.814 
30779.596 

1:515 

40973.325-10188.463 

39421.670- 8633.233 

0.485 

1.100 1: 100 

4 
4 
4 
5 
5 
4 

32985.135- 2203.606 0.757 

4 
4 
3 



39779.41,6 - . . . . . . . 
30779.228 
30778.876 
39778.133 
30777.532 
50776.993 
30776 . L O 4  
30776 -534 

2 30776.086 
30775.418 
30775.185 
30774.655 
30774.176 
30774.033 
30773.603 

3 
4 
4 
3 
3 
4 
3 
3 
7 
4 
4 
4 
3 
5 
5 

42575.325-11799.241 2 

2 30773.168 9 40015.520- 9242.356 4 
2 30772.787 9 11504.095-42276.895 -3 
2 30772.643 4 17242.750-48015.425 -32 

2 30770.8E5 9 40513.240- 9242.356 1 
2 30770.336 3 45203.630-14433.351 7 

30772.372 3 

33769.659 3 
30769.1G9 3 
30768.814 3 
30767.635 3 
30767.3@4 4 ~~ .. 

30367.102 3 
30766.483 3 
30766.013 4 
33765.401 3 
30i64.742 4 
30764.057 5 
30763.553 
30761.746 

1 30761.1'4 
30760.662 
30760.566 
30759.948 
30759.715 
30757.983 
30756 -945 
30756.585 
30755 .E48 

2 30755.329 
30754.072 
30753.535 
30752.780 

2 33752.341 
30751.415 
30751.251 
30750.319 
32749.610 
30749.365 
30748.577 
30743.358 

4 
4 
5 35050.819- 4299.659 -16 
6 
3 
3 
4 
4 
3 
3 
5 
3 20689.110-51444.465 -21 
3 
4 
3 
5 36470.520- 5717.976 -3 
3 
4 

i .  i 
I .  I 
I .  I 
I .  I 
I .  I 
I .  I 
I .  I 

I 
I 

I .  
I .  
I .  I '  

5.5- 5.5 5.5- 5.5 I 1.08 1:37 .29 1 1.090 1.373 283 

2.5- 3.5 2.5- 3.5 I 1.070 1:365 .285 1 1.070 1!369* 299 
3.5- 4.5 3.5- 4.5 I . . .270 I 0.859 1.120~ 261 . - . 2.5- 3.5 I . 1 1.200 1.080~ 120 

2.5- 3.5 2.5- 3.5 I 1.183 1:36 .186 I 1.185 1.369 184 . - . 2.5- 1.5 I . 1 1.150 1.925* 775 

I .  I 

I .  1 
I .  I 
I .  I 
I .  I 
I .  
I .  I 

\ 

i .  i 
I 1.11 1:11 I 
I .  I 
I .  I 
I .  
I .  1 
i .  i 
I 1.02 1.02 I 

. .35 I 1.125 1.482 357 2.0- 2.0 2.0- 2.0 1 . 
I .  I 
I .  I 
I .  I 
I .  I 
I .  I 
I .  I 
1 .86 . .40 I . - . 3.5- 2.5 I . I 1.270 0 .910~ 360 
I .  I 
I .  I 
I .  I 
I 1.00 1.00 
1 1.19 1.19 

3.5- 3.5 3.5- 3.5 1 . . .42 I 1.172 1.596 424 

I 
i .  i 
I .  I 
I .  I 
I .  I 
I .  1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 

+ 

3247.9844 
3248.0074 
3248.0445 
3248.1229 
3248.1864 
3248.2432 

3248.29 17 
3248.3390 
3248.4095 
3248.434 1 
3248.4900 
3248.5406 
3248.5557 
3248.6011 TI Q 
3248.6470 
3248.6872 
3248.7024 
3248.73 10 
3248.8580 
3248.9460 
3249.0 175 
3249.067 1 
3249.1067 
3249.2260 
3249.2662 
3249.2875 
3249.3529 
3249.4025 
3249.4672 
3249.5368 
3249.6091 
3249.6624 
3249.8533 
3249.9169 
3249.9678 3249.9843 11 

3250.0433 
3250.0679 
3250.2509 

3248.2780 

3250.3606 
3250.3985 ZR P 
3250.4765 f S02JDG 
3250.5314 
3250.6642 
3250.7210 
3250.8008 
3250.8472 
3250.9451 
3250.9625 
3251.0610 
3251.1360 
3251.1619 
3251.2452 
3251.2683 



c C 

30745.114 
30747.923 
30747.560 
30746.651 
30746.265 

30745.346 
30744.718 
30744.050 
30743.332 
30742.304 
30742.166 
30741.956 

1 30740.964 
1 33740.783 
30739.658 
30738.3SO 
30736.608 
3073'. .e53 

2 3P73;.4i6 
2 3373G.416 
3073G .041 
30732.924 

2 30732.709 
2 30732.709 
2 30731.839 
30731.727 
30730.136 
30729.837 
30729.607 
30729.212 
30728.444 

30745.823 

30727.255 
30726.297 
30726.143 

2 30725.133 
30724.611 
30724.29 1 

2 30723.956. 
30723.387 
30722.653 
30722.234 
30721.704 
30720 -823 

1 30720.629 
2 30718.787 
2 30718.540 
2 30717.974 
307 I? -576 

1 307161027 
30715.730 

2 30714.377 
30713.909 

3 
3 
3 
3 
4 
4 
3 
3 
4 
4 
4 
5 
3 
6 
9 
5 
3 
3 
3 
7 
9 
4 
3 
9 
9 
5 
3 
3 
3 
3 
3 
4 
3 
3 
3 
9 
6 
3 
9 
5 
3 
3 
4 
3 
4 
4 
3 
8 
4 
9 
4 
9 
4 

30713.534 4 
30712.963 5 

9386.801-40127.830 
8768.139-39508.910 

39976.890-.9242.355- 
38013.250- 7278.862 

39370.905- 8633.233 
38231.070- 7498.364 
41458.205-10726.322 

41451.460-10726.322 

39362.185- 8633.233 

10456.922-41207.555 
12992.644-43711.415 
17296.905-48015.425 
41444.250-10726.322 

32919.605- 2293.606 

42513.590-11'793.241 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-35~1 5.0- 
12 I 2.0- 

1 
I 
I 
I 

118 I . - 
28 I 5.5- 

I 
I 

371 . -  
3 I 3.5- 
15.1 . - 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 

-4 I 1.0- 
161 . -  
201 . -  
16 I 5.5- 

I 
281 . -  

I 
28 I 5.5- 

I 

0 I 5.5- 

4 I 4.5- 

I 
4.0  5.0- 4 . 0  I 
3.0 2.0- 3.0 I 

I 

I . 3.5- 3.5 I 
4.5 5.5- 4.5 I 

i 
I . 5.5- 5.5 I 

2.5 3.5- 2.5 I . 4.5- 4.5 I 
I 
I 
1 
I 
I 
I 

4.5 5.5- 4.5 I 
I 
I 

5.5 4.5- 5.5 I 
I 

I 
2.0 1.0- 2.0 I . 2.5- 3.5 I . 4.5- 3.5 I 
4.5 5.5- 4.5 I 

I . 1.0- 1.0 I 
I 

5.5 5.5- 5.5 I 
I 

.aoo 

1118 

1 : 068 

.355 

1:495 

1:115 

i .  
I .  

1:020 

1:39 

1:514 

.925 

.495 

.375 

.215 

.495 

.20 

.17* 

.405 

.365 

.17* 

.213 

.446 

.570 

.328 

.26 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0.801 
0.362 

1.170 
1.145 

1.160 
1.130 
1.130 

1.280 

1.075 

0.355 
0.643 
0.494 
1.065 

1 A90 

1.115 

1.020 
0.870 

1.369 
1.545 

1.514* 
1.321* 
1.391 

1.391 

1.514 

0.925 
0.955 
1.080* 
1.391 

1.495* 

1.373 

219 
508 

199 
400 

354 
191 
26 1 

111 

439 

570 
312 
586 
326 

5 

258 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-6*1 
I 
I 
I 

-21*1 
I 
I 
I 
I 
I 

-Z8* 

3251.2941 
3251.3 143 
3251.3527 
3251.4488 
3251.4897 
3251.5358 
3251 .B69 
3251.6533 
3251.7229 
3251.7999 
3251.9086 
325 1.9232 
3251.9412 
3252.0504 
3252.0695 
3252.1885 
3252.3238 
3252.5 1 13 
3252.6970 
3252.7433 
3252.7433 

3252.9012 
3252.9239 
3252.9239 
3253.0097 
3253.0279 
3253.1963 
3253.2280 
3253.2523 

3252.7829 

SI 
SI 

5 
5 

2LNS CQ 
so0 2LHs 

5 
5 

21n5 
so 2LNs 
DJO 

3253.294 1 
3253.37% 
3253.50 13 
3253.6028 
3253.6 19 1 
3253.7255 
3253.78 13 
3253 .a152 
3253,8507 
3253.9 1 10 
3253.9887 
3254.0331 
3254.0892 

1 3254.2031 

I 3254.4244 
3254.4844 

1 3254.5265 

1 3254.7221 
I 3254.8655 
I 3254.9151 
I 3254.9549 
I 3255.0154 HAZY 

I 3254.1825 

I 3254.3982 

I 3254.6907 

5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 

5 
5 
5 
5 
5 

5 

5 

5 

5 
5 
5 



I Cas OES TEKM TERM I OBS OBS OBS 
C HAVENUEBER I T2 - T I  0-C 1 J2 - J? J2 - J1 I 62 61 DG 
----------------------------------------+--------------------+------------------ 

I I 
30712.213 4 I I .  
30711.129 4 I I .  
307Oe.174 4 I I .  
30707.943 5 I I .  
30707.491 4 . I I .  
30717.112 4 I I .  

2 30706.877 5 37985.715- 7278.862 24 I . - . 3.5- 4.5 1 . 
30704.911 4 I I .  
3G704.353 4 I '  I .  

2 30703.968 8 42503.155-11799.2%1 54 I 6.5- 5.5 6.5- 5.5 I 1.09 1:37 .285 ~ 

2 30703.958 8 36206.050- 5502.060 -22 i . - . 1.5- 1.5 i . 
30702.976 3 I I .  
30701.826 4 I I .  
30701.540 4 I I .  
50700.970 6 I 0.5- 0.5 I 1.315 :300 1.02 

2 30700.237 6 40889.360-10188.463 -10 I 1.5- 0.5 1.5- 0.5 I 1.35 2.40 1.05 
30700.641 
30699.932 
30698.817 
30698.555 

2 3G693.173 
1 33697.918 

30695.553 
30692.937 

2 33692.614 
2 30691.077 

30690.513 
30689.66 1 
30689.433 
30688.433 
30685.212 
30683.054 
30686.432 

1 30685.600 
306S5.332 
30685.138 

2 30683.725 
30683.566 
30583.327 
30682.909 
30682.073 
30681.804 

2 30681.334 
2 30680.418 
2 30678.2s 

30677.109 
30676 .a58 

2 30676.193 
30675.780 
30675.059 
30674.278 

2 30673.651 
30673.040 
3067 1.729 
30671.447 

4 
4 
4 
3 
9 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
4 
4 
6 
4 
4 
6 
3 
4 
3 
4 
3 
9 
3 
5 
9 
4 
4 
4 
4 
4 
4 
4 
3 
3 

3t668.015- 3969.846 
'3386.80 1-40 084.697 

40400.610- 9707.980 
39933.405- 9242.356 

9386.801-40072.380 

42482.960-11799.241 

34651.175- 3969.846 
17532.937-45213.315 
37957.130- 7278.852 

42475.410-11799.241 

15641.100-46314.760 

i 
4 1  

22 I 
I 
I 

-16 I 
28 1 

I 
I 
1 
I 
I 
I 
I 

21*1 
I 
I 

6 1  
I 
I 
I 
I 
I 

5 1  
40 I 
20 1 

I 

2.5- 2.5 2.5- 2.5 . - . 5.0- 6.0 

. - . 6.5- 6.5 

. - . 3.5- 3.5 

5.0- 5.0 5.0- 5.0 

. - . 6.5- 5.5 

3.5- 2.5 3.5- 2.5 . - . 3.5- 3.5 . - . 4.5- 4.5 
4.5- 5.5 

24 i . - . 4.5- 5.5 
I 
I 
I 

I 
I 
I 

1 I . - . 3.5- 3.5 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. . a 5  

:800 1:098 .298 

. .630 

. .278 

I .  

TERM TERM TERM 
62 61 DG 

1.180 1.545* 365 

1.090 1.373 283 
0.870 1.169* 299 

1.350 2.402~1052 

1.175 1.670 495 
0.801 1.510 709 

1.180 1.485* 305 
1.045 1.369 324 

0.801 1.100 299 

1.135 1.373 238 

1.047 1.670 623 
1.238 1.040* 198 
1.160 1.545 385 

1.140 1.373 233 

1.040 1.055* 15 

3255.0949 
3255.2098 
3255.5230 
3255.5475 
3255.5954 
3255.6355 
3255.6605 
3255 -8690 
3255.9282 
3255.9690 2LNS 
3255.9690 2LNS 
3256.0742 
3256.1962 
3256 -2265 
3256.2870 
3256.2958 
3256.3219 
3256.39 18 
3256.5153 
3256.5431 
3256 -5837 
3256.6 107 
3256.86 16 
3257.1392 
3257.1735 
3257.3366 
3257.3965 
3257.4869 
3257.51 11 
3257 A I 7 3  
3257.6407 
3257.6564 
3257.8297 
3257,9180 
3257.9465 
3257.9671 
3258.117 1 
3258.1340 
3258.1594 
3258.2038 
3258.2926 
3258.321 1 
3258.37 10 
3258.4683 
3258.6946 
3258.8198 JQ SI 
3258.8465 
3258 .9 17 1 
3258.96 10 
3259.0386 
3259.1206 
3259.1862 
3259.2521 
3259.39 15 - 
3259.4214 5 

5 
5 
5 
5 
5 
5 

5 
5 

5 
5 
5 

9 
5 
5 
5 

5 
5 
5 

5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 

5 

5 
5 

5 
5 
5 
5 
5 
5 



C WAVEtIUK3ER I ----_---------- 
1 30571.053 9 

30670.642 4 
30670.169 4 
3C568.676 4 
30665.692 4 
30667.741 4 

2 30664.947 5 
2 30664.654 4 
2 30663.537 5 

30661.692 5 
2 30660.937. 9 
2 30660.937 9 

3C660.260 4 
30659.856 4 
30658.884 4 
30658.733 6 
30656.833 9 

2 30656.603 9 
30656.340 4 

2 30655.868 9 
30655.636 4 
30653.359 5 

2 30652.423 9 
2 30651.586 5 

30551.131 4 
30650.741 6 

2 30550.463 4 
30549.975 4 

2 30649.233 9 
2 30647.437 4 

30647.324 6 
30646.231 4 
30645.857 4 
306.i5.134 4 
30544.507 4 

1 3064'1.251 7 
1 30C42.661 5 
2 30641.854 4 

32641.559 4 
30C37.9C7 4 
3053.6.752 4 

2 50633.379 9 
2 30534.520 9 

30534.252 4 
30633.466 5 
3G333.253 4 
30632.454 5 

2 30531.73(1 6 
2 30631.277 5 

30630.530 5 
2 30629.437 5 

30625.270 4 
2 30627.237 8 

30636.897 4 
2 30625.918 4 

I 

I 
I 

30671.063- 0.000 -10 I 1.0- 0.0 1.0- 0.0 

I 
i 

28163.310- 7498.364 1 I . - . 1.5- 2.5 
18720.075-49334.725 4 I . - . 3.5- 2.5 
15641.100-46304.585 52 I . - . 3.5- 2.5 

I 

I 
I 
I 
I 
I 

41387.240-10726.322 19 I . - . 5.5- 4.5 
34630.775- 3969.846 8 I 1.5- 2.5 1.5- 2.5 

35892.325- 3235.770 48 I . - . 0.5- 0.5 
i 

32670.835- 2014.966 -1 I 2.5- 1.5 2.5- 1.5 
I 
i 

39290.645- 8638.233 11 I 6.5- 5.5 6.5- 5.5 
12048.548-42700.125 9 I . - . 1.5- 2.5 

I 
I 

I 

I 
I 
I 
I 
I 

12992.644-43643.060 47 I . - . 2.5- 3.5 

39391.565- 9242.356 24 1 4.5- 3.5 4.5- 3.5 
15657.156-46304.585 8 I . - . 2.5- 2.5 

6313.866-36958.090 27*l 4.0-  5.0 4.0- 5.0 
9386.801-40023.640 22 I 5.0- 5.0 5.0- 5.0 

16352.000-47003.820 34 I . - . 4.5- 3.5 
I 
I 
I 

I 

I 

I 

I 

I 

40344.355- 9707.930 4 I 5.5- 6.5 5.5- 6.5 
39876.970- 9242.356 6 I 4.5- 3.5 4.5- 3.5 

I 1-5- 2-5 

33857.535- 3235.770 19 I 1.5- 0.5 1.5- 0.5 
39873.620- 9242.356 13 I . - . 3.5- 3.5 

13192.903-53322.335 5 I . - . 2.5- 2.5 

36345.225- 5717.976 -12 I . - . 3.5- 3.5 

41352.185-10726.322 55 I . - . 4.5- 4.5 

.27 
1:20 1:67 -47 

. .90 

. .525 

. .27 
1:075 1.515 .440 

1.086 1;365 .29 

:487 1:OOO .513 
.800 1.230 .430 

. .32 . .265 

. .23 

. 1.34 

TERM TERM TERM I OBS TERM I 
62 61 DG I IS IS 1 WAVELENGTH NOTES 

------------------+----------+-------------------- 
I 

0.771 0.000 0 1 
I 
I 
I 
I 
I 

1.220 1.321 101 I 
1.060 0.930* 130 I 
1.040 0.980* 60 I 

I 
1.125 1.391 266 I 
1.198 1.670 472 I 

I 
I 
I 
I 
I 

1.220 0.299 921 1 
I 

1.361 1.881 520 I 
I 
I 

1.075 1.514 439 I 
0.054 0.815 869 I 

I 
0.643 0.990* 347 i 

I 
1.090 1.369 279 I 
1.000 0.980* 20 I 

I 
I 
I 
I 

0.487 1.000 513 i 
0.801 1.230 429 I 
1.050 0.935* 115 I 

I 
I 
i 

1.165 1.485 320 I 
1.115 1.369 254 I 

I 
I 
I 
I 

1.670 0.299*1371 I 
1.160 1.359* 209 1 

I 
0.372 0.950* 578 I 

I 
1.214 1.596 382 I 

I 
1.225 1.391 166 I 

I 
76 I 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

83* I 
I 
I 
I 
I 
I 
I 
I 

-49 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-263 I 
-265 I 

I 
I 
I 
I 

-1O6*l 
I 
I 
I 
I 
I 

43 I 
I 
I 

-175*1 
I 
I 
I 
I 

3259.4633 
3259.5070 
3259.5572 
3259.6947 
3259.7142 
3259.879 1 
3260.1123 
3260.1435 
3260.2623 
3260.4584 
3260.5387 
3260.5387 
3260.6 107 
3260 -6526 
3260.757 1 
3260.7731 
3260.9752 
3260.9997 
326 1.0277 
326 1.0779 
3261.1026 
326 1.3448 
326 1.4444 
326 1.5335 
326 1.5819 
326 1.6234 
3261.6530 
3261.7049 
326 1.7839 
3261.9750 
326 1 -987 1 
3262.1034 
3262.1432 
3262.2202 
3262.2869 
3262.3 142 
3262.4622 
3262.5694 
3262.6008 
3262.9897 
3263.1095 
3263.1525 
3263.3398 
3263.3758 
3263.4628 
3263.4855 
3263.5706 
3263.6420 
3263.6960 
3263.7703 
3263.8921 
3264.0 164 
3264.1265 
3264.1638 
3264.2671 

5 
5 
5 
5 
5 

5 
5 
5 

5 
5 
5 
5 
5 

5 

SO 2LNS 
SI 2LNS 

DJ02JD65 

5 
5 
5 
5 

5 
5 
5 
5 
5 
5 

5 
5 
5 
5 

SI 
so0 

5 
JQ 2J065 

5 
5 

5 
5 

5 

5 

SI 

CQ 



I 
30625.296 9 I 

2 30625.296 9 37904.140- 7278.852 18 I . - . 
2 30525.131 6 14476.135-45101.220 46 I . - . 

30624.579 3 i 
30622.134 4 I 
30619.613 3 I 
30617.746 4 I 
30616.590 7 I 
30614.676 4 I 

30613.1S5 5 I 
30512.791 4 I 
30610.166 3 I 
30608.276 3 I 
33608.188 5 
30607.172 4 

2 33623.803 9 39356.140- 9242.356 19 I 2.5- 3.5 

2 39618.480 4 17532.937-48151.405 12 1 . - . 
1 3G617.383 9 6313.866-36931.250 -1 I 4 . 0 -  3.0 

2 3C614.239 9 11504.095-42118.305 29 I 3.5- 4.5 
2 30614.053 5 42413.240-11799.241 54 I . - . 
2 30611.834 9 39250.070- 8538.233 -3 I 4.5- 5.5 

2 30608.469 9 36326.420- 5717.976 25 I 2.5- 3.5 

t ~~~~. . 

1 3C606.440 4 8 7 6 3 . 1 ~ ~ 9 3 7 4 . 5 8 0  -I i . - . 
2 30605.396 5 13809.910-44415.300 6* l  . - . 

30505.147 4 I 
30304.696 6 i 

2 30603.861 4 45236.930-14693.090 21 i . - . 
I 30603:608 

30602.954 
3050 1.740 
30600.389 

30536.96 1 
30596.455 
30592.947 
30592.632 

2 35591.037 
2 30590.53 
2 30590.236 
2 30589.769 

30589.421 
30538.398 
30587.978 
30586.070 

30599.453 

4 
4 
4 
4 
5 
4 
5 
4 
4 
5 363 
5 104 
5 345 
9 402 
4 
4 
5 
4 

I 
1 
I 
I 
I 
I 5.5- 5.5 

I 
9.025- 5717.976 38 i . - . 
6.770-41027.335 19 I . - . 
0.059- 3959.846 32 I . - 
7.730- 9707.080 19 I 5.5- 6:5 

I 

30535.686 4 
30585.118 4 

305S3.581 9 
30532.822 4 

2 30584.659 9 3X20.430- 3235.770 -21 

2 30582.596 9 36300.543- 5717.976 32 
2 30531.800 6 41308.120-10326.322 2 

30531.362 4 
30579.624 4 
30578.310 4 
30577.741 4 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
1 

1.5- 0.5 

4.5- 3.5 
5.5- 4.5 

I I 
i 1.03 1.03 i 

3.5- 4.5 I . I 1.275 1.545 270 
4.5- 5.5 1 1.06 1:06 I 1.060 1.060s 0 

I .  I 
I .  I 

2.5- 3.5 I 1.10 1:377 .268 I 1.095 .369 274 

I .  I 
3.5- 3.5 I . I 1.238 

I .  I 
4 . 0 -  3.0 I -487 1:030 .543 I 0.487 

1 1.13 1.13 
I .  

3.5- 4.5 i .86 1.04 
4.5- 5.5 I . 

I .  
I .  

4.5- 5.5 I 1.155 1:51 
I .  

2.5- 3.5 I , 
I .  
I .  
I .  

2.0- 3.0 I . 
4.5- 3.5 I . 

I .  
I .  
I .  
I .  
I .  
I .  

2.5- 3.5 1 . 
4.5- 4.5 I . 
1.5- 2.5 I . 
5.5- 6.5 I . 

I .  
I .  
I .  
I .  
I .  
I .  

1.5- 0.5 I . 
i .  
I .  

4.5- 3.5 I . 
5.5- 4.5 I . 

I .  
I .  
1 .  
I .  

.010 228 

.030 543 

I 1.055 1.373 318 
I 
I 
I 
I 
I 

.360 I 1.155 1.514 359 

.49 I 1.099 1.596 497 

.28 

.42 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0.362 0.885 523 
0.657 0.940 283 

1.245 0.840 405 

1.095 1.596 501 
0.724 0.895 171 
1.130 1.670 540 
1.070 1.485 415 

i 
1.05 I 1.410 0.299 1111 
1.88 1 

I 
.47 i 1.142 1.596 454 
.34+ I 1.040 1.391 351 

I 

09s TERM 
IS IS .-------__ 

-28+ 

-602 

-6+ 

-4 

WAVELENGTH NOTES ------------------- 
3266.3336 ZLNS 
3264.3334 PLNS 
3264.35 10 
3254.4098 
3264.4926 
3264.67 05 
3264.9393 
3265.0601 
3265.1384 
3265.1771 SO0 
3265.2617 69 
3265.4658 
3265.5124 
3265.5323 
3265.6248 
3265.6669 
3265.7690 SI 
3265.9470 
3266.1280 SI 
3266.1486 
3266.1580 
3266.2664 
3266.3446 
3266.4560 
3266.4826 
3266.5307 
3266.6 198 
3266.6468 
3266.7 166 
3266.8462 
3266.9905 
3267.0904 
3267.3565 
3267.4 105 
3267.7852 
3267.8189 
3267.9839 
3268.0377 
3268.0743 
3268.1247 SI 
3268.1619 
3258.2712 
3268.316 1 
3268.5200 
3268.56 10 
3268.6217 
3268.6729 
3268.7860 2JDC 
3268.8671 
3268.8913 SO 
3268.9764 
3269.0232 
3269.2090 
3269.3495 
3269.4103 

5 

5 
5 

5 
5 
5 
5 

5 
5 

5 
5 
5 

5 

5 
5 
5 

5 
5 

5 
5 
5 
5 



c 
30577.C06 4 

30575.4% 4 
30575.157 4 
30574.aO 4 

2 30576.568 4 12992.644-43559.180 32 

30574.003 4 
30571.995 4 
30571.131 4 
30570.475 4 
30560.471 4 

3056t.190 3 
30556.145 4 

30564.335 4 

1 30568.805 4 8768.139-39336.870 74 

1 30565.132 6 8768.139-39333.250 21 

30563.895 
30563.19.J 

2 30562.013 
30561.554 

30550.597 
30560.382 
30559.589 

2 30559.343 
33555.086 
30559.950 

2 30553.424 
3G557.814 

2 30557.4S5 
36555.598 
3p: r, ,22 r.938 

2 32553.999 
50553.466 

30550.9G5 

. . . - . . . . . 
39553.059 
3’3552.726 
30552.447 

2 30552.175 
30551.707 
30551.453 
30548.268 

2 30547.605 
30547 .Vt1 
30547.360 
30547.162 

2 30545.979 
30544.525 
30543.450 

2 30543.166 
2 365q2.292 

3354 1.549 
30541.046 

2 30340.762 
30540.483 
30539.414 
30539.057 

4 
3 
9 
3 
5 
4 
4 
4 
9 
3 
4 
6 
4 
5 
4 
4 
9 
4 
5 
4 
3 
9 
4 
5 
4 

6 
4 
4 
9 
4 
4 
4 
6 
4 
3 
4 

3054 

3980 

.090- 0.000 13 

.675- 9242.356 24 

36060.445- 5502.060 

14295.555-44-253.015 

37832.845- 7278.862 

39 

35 

16 

34522.010- 3969.846 

39 135.829- 8638.233 

397S8.335- 932.355 

32553.100- 2114.966 
15657.156-46199.395 

32555.705- 2014.966 

11 

18 

0 

32 
53 

23 

I 
I .  . - . 2.5- 3.5 I . 
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  . - . 2.0- 1.0 I . 
1 .  
i .  

2.0- 2.0 2.0- 2.0 I . .995 .633 
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  . - . 1.5- 1.5 I . 
I .  . - . 3.5- 2.5 1 . 
I .  
I .  

I .  
I .  
I .  

0.5- 0.5 0.5- 0.5 I 2.686 3:150 .464 

4.5- 3.5 4.5- 3.5 I . . .320 

4.5- 4.5 4.5- 4.5 I . . .29 

2.5- 2.5 2.5- 2.5 

. - . 5.5- 5.5 

2.5- 3.5 2.5- 3.5 

0.5- 1.5 0.5- 1.5 . - . 2.5- 3.5 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. .585 

1:095 1:360 -265 

1:380 1:890 .510 

I .  

I .  
I .  
I .  

1.5- 1.5 1.5- 1.5 I . . .60 

0.643 1.005 362 

0.362 1.025 663 

0.362 0.995 633 

2.689 3.150 461 

1.065 1.369 304 

1.520 1.169~ 351 

0.790 0.920* 130 

1.250 1.545 295 

1.085 1.670 535 

1.313 1.514 201 

0.000 1.369 0 

1.370 1.881~ 511 
1.000 0.955 45 

1.269 1.881 612 

I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

-251 I 
I 
I 
I 
I 
I 
I 

62 I 
I 
1 
I 

I 
I 
I 

24 I 
I 
I 
I 
I 

-80 I 
I 
I 
I 
I 
I 
I 
I 
I 

-45* I 
I 
I 
I 
I 
I 
I 

59 I 
I 
I 
I 

-45* I 
I 
I 
I 

I 

3269.4889 
3269.5357 
3269.6512 
3269.6866 
3269.7163 
3269.8094 
3270.0248 
3270.1172 
3270.1874 
3270.2948 
3270.3661 
3270.4319 
3270.6507 
3270.7591 
3270.8443 
3270.89 15 
3270.9660 
327 1.0929 
3271.1420 
327 1.2072 
327 1.2445 
3271.2675 
327 1.3524 
327 1.3787 
3271.4062 
3271.4165 
3271.4771 
327 1.5424 
327 1.5776 
3271.7797 
3271.8503 
327 1.9509 
3272.0080 
3272.0516 
3272.0872 
3272.1171 
3272.1462 
3272.1964 
3272.2236 
3272.5648 
3272.6358 
3272.6534 
3272.6620 
3272.6832 
3272.810 0 
3272.9658 
3273.0810 
3273.1114 
3273.2051 
3273.2847 
3273.3386 
3273.3691 
3273.3990 
3273.5125 
3273.5508 

so 

CQ 

5 

5 
5 
5 
5 
5 
5 
5 
5 

5 
5 

5 
5 
5 

5 

5 
5 
5 

5 
5 

5 
5 
5 
5 

5 
5 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 

5 
5 
5 

5 
5 
5 



C NA'/EN!JIIBER I T2 - 

2 30538.630 
2 3C533.450 

30537.507 ~ 

30536 .756 
30536.419 
30536.050 
3053%. 313 

2 30533.125 
30532. G96 
30531.218 
30530.93 1 

1 30529.453 
2 30529.130 
2 30528.257 

30527.556 
2.30527.083 

30526.173 
2 30525.970 
2 30525.620 

30524.894 
2 30524.385 

30524.113 
30524.095 

1 30523.354 
30522.815 
30522.191 
305Z0.084 
30519 .5;0 
30519.138 

2 30518.616 
1 30517.628 

305 16.252 
30515.030 

2 30514.028 
2 30513.719 
2 30513.419 
2 30512.841 

30510.989 
30510.008 
30593.496 
30503.934 

2 305C5.702 
1 30507.425 

39506.724 
30506.482 

2 30536.182 
30504.495 
30502.719 
30502.116 
50499.420 

2 30497.167 
30495.930 

2 30495.516 
30494.870 

2 30516.780 

.-- 

9 
9 
5 
4 
6 
5 
4 
5 
4 
3 
4 
4 
4 
9 
4 
5 
6 
4 
4 
4 
9 
4 
1 
9 
4 
4 
4 
5 
5 
9 
9 
5 
4 
5 
9 
5 
4 
9 
4 
4 
4 
9 
8 
9 
3 
3 
6 
3 
3 
3 
3 
4 
4 
4 
3 

I 0;s oas TERM TERY 
T1 0-C I J2 - J1 J2 - J1  

36255.593- 5717.976 15 
33176.695- e53s.233 -2 

12348.548-42531.655 18 

34829.137- 4299.659 5 
15235.771-45734.910 -9 
37807.135- 7278.852 -6 

42326.310-11799.241 19 

15778.536-46304.5S5 39 
11504.095-42029.735 -20 

36025.425- 5502.060 21 

6313.866-36837.190 30* 

10436.770-40955.555 1 

41243.080-10726.322 22 
8768.139-34285.760 7* 

39152.255- 8633.233 6 
33012.065- 7495.364 38 
18720.075-49233.475 19 
34482.680- 55'69.846 7 

13809.910-44312.570 42 
6313.855-36821.290 1 

32521.160- 2014.965 -12* 

15557.156-45154.290 33 

41221.ElO-10725.322 28 

3.5- 3.5 3.5- 3.5 
6.5- 5.5 6.5- 5.5 

- . 1.5- 1.5 

. - . 3.0- 2.0 - . 0.5- 1.5 
3:5- 4.5 3.5- 4.5 

. - . 6.5- 5.5 

. - . 1.5- 2.5 . - . 3.5- 3.5 

2.5- 1.5 2.5- 1.5 

4 . 0 -  5.0 4 . 0 -  5.0 

4.5- 3.5 4.5- 3.5 
2.0- 2.0 2.0- 2.0 . - . 3.5- 4.5 

4.5- 5.5 4 . 5 -  5.5 - . 2.5- 2.5 - . 3.5- 3.5 
2:5- 2.5 2.5- 2.5 

2.0- 3.0 - . 4.5- 5.5 
4 . 0 -  5.0 4 . 0 -  5.0 

2.5- 1.5 2.5- 1.5 

4 . 0 -  5. t  

- . 2.5- 3.5 

- . 4.5- 4.5 

1.115 1.595 .480 
1.185 1.520 .335 

. .86 

1:090 1:545 .444 

1:495 1:495 .O* 

1:345 1:170 .175 

:485 1965 .480 

. .137 . .66 . .26 

1:187 1:520 .327 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 
1.115 1.596 481 I 
1.180 1.514 334 I 

I 
I 
I 
I 
I 

-0.054 0.790* 844 1 
I 
I 
I 

1.125 1.482 357 I 
1.791 0.660*1131 I 
1.090 1.545* 455 I 

I 
1.095 1.373 278 I 

I 
1.133 0.980* 153 I 
0.859 0.695 164 I 
1.344 1.169 175 

0.487 0.965 478 

1 0.724 0.850 126 
1 0.362 1.020 658 
1 1.145 1.391 246 

1 1.187 1.514 327 
I 0.990 1.321* 331 
i 1.060 

1:305 1:660 .360 I 1.307 
I 
I 
I . .72 I . .53Q I 0.657 

.485 1.162 .677 I 0.487 
i 
I 

1:015 1:sSO .865 I 1.020 
I 
I 

1:112 1:435 .323 I 
I 
I 1.000 
i 
I 1-180 

. 9 m  80 i 

.670 363 I 
I 
I 
I 
I 

.035 378 I 

.162 675 1 
I 
I 

.881 861 I 
I 
I 
I 
I 

.090* 90 I 
I 

.391 211 I 
I 

I 
I 

23* I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-100 I 
I 

-79* I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-166 I 
-264 I 

I 
I 
I 
I 
I 

3273.5976 
3273.6 158 
3273.7180 
3273.7985 
3273.83% 
3273.8742 
3274.0605 
3274.1879 
3274.2382 
3274.3924 
3274.4264 
3274.5785 
3274.6163 
3274.7089 SI 
3274.7852 
3274.8354 
3274.9335 
3274.9532 
3274.9929 
3275.0708 
3275.1253 
3275.1546 
3275.1565 

3275.6400 
3275.6885 
3275.7445 

1 3275.8506 
I 3275.9416 
~ 3275.9983 
~ 3276.0221 
~ 3276.2371 SI 
I 3276.2681 
I 3276.3024 
i 
I 
I 
I 
I 

-304* I 
-283 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

3276.3645 
3276.5634 
3276.6687 
3276 -7237 
3276.7776 
3276.8090 
3276.9462 
3277.0215 
3277.0475 
3277 -0797 
3277.2609 
3277.4518 
3277 -5166 
3277.8063 
3278.0484 
3278.1814 
3278.2259 
3278.2954 

5 
5 
5 
5 
5 

5 
5 
5 

5 

5 

5 
5 

5 

5 

5 
5 
5 
5 
5 

5 
5 

5 

5 
5 
5 
5 JQ 

IISIJQCQ 

5 
5 

5 
5 

SI 50609 
5 
5 
5 

5 



c 
I 08s OBS TERM T E R t i  

C CIAVE!:WBER I T2 - T1 0 - C  I J2 - J ?  J2 - J1  

30494.478 
30493.854 
30433.079 
3043 1.537 

2 30491.113 
30490.742 
30490.G35 

2 30490.023 
30489.638 
30489.453 

2 30489.057 
30X8.737 
30495.164 

2 33487.358 
30486.960 

2 33485.284 
30484 -583 
30484.290 
30483.204 

2 30482.503 
30481.831 

2 30481.463 
30479 .%O 
30479.056 
30478.497 
3C478.214 

1 30477.512 
30277.150 
30476.8G6 

2 30474.124 
30473.707 
30473.239 
30471.640 
30470.790 

1 30470.232 
3468.439 
30467.283 
30466.443 

1 30465.110 
30464.818 

30462.865 
1 30462.62rt 

30460.531 

30C63.667 

3 
3 
3 
4 
9 35993.175- 5502.060 -2 
3 
3 
9 39732.360- 9242.356 19 
3 
3 
9 39127.295- 8638.233 -5 
3 
3 
9 37985.715- 7490.364 7 
4 
9 33721.040- 3235.770 14 
3 
3 
3 
4 17532.937-43015.425 20 
3 
5 37979.815- 7493.364 12 
3 
6 
3 
6 
9 6313.866-36791.380 -2 
3 
3 
6 42273.350-11799.241 15 
3 
4 
3 
5 
6 6313.866-36734.100 -2 
3 
4 
3 
5 32669.730- 2203.606 -14* 
3 
3 
4 
7 30452.625- 0.000 -1 
3 

. - . 2.5- 1.5 

3.5- 3.5 3.5- 3.5 

5.5- 5.5 5.5- 5.5 

3.5- 2.5 3.5- 2.5 

1.5- 0.5 1.5- 0.5 

. - . 3.5- 3.5 

1.5- 2.5 1.5- 2.5 

5.0- 5.0 

4 .0 -  5.0 4 . 0 -  5.0 

. - . 6.5- 5.5 

4.0-  3.0 4.0-  3.0 

2.0- 1.0 2.0- 1.0 

I 1.0- 0.0 1.0- 0.0 
I 

2 33459.085 3 37957.445- 7493.364 4 i . - . 2.5- 2.5 
1 35:51.055 3 36603.601- 61M.515 -1 I . - . 4 . 0 -  3.0 
2 ;C’SS.X3 3 12992.644-43G51.520 7 I . - . 2.5- 1.5 

30c3.333 3 I 
30457.923 3 
30457.462 4 I 
30457.207 4 i 
30456.373 3 I 

30454.714 3 I 

2 3G456.720 7 41103.C55-10726,322 -13 I . - . 3.5- 4.5 

2 30455.520 4 42254.735-11799.241 26 I . - . 5.5- 5.5 

. .20 

. .095 

1:185 1:520 .36 

. .15* 

11240 :300 .940 

1.10 . .21 

1800 1 : l l O  3.10 

. .ll 
.485 1.025 .54 

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
I 

0.990 1.169* 179 

1.275 1.369 94 

1.179 1.514 335 

1.180 1 . 3 2 1 ~  141 

1.228 0.299 929 

1.238 1.080* 158 

1.100 1.321* 221 

0.487 1.025 538 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 
I 1.065 1.373 308 I 

.485 

.965 

1 :265 

I I 
.495 .530 I 0.965 -495 530 I 

I I 
I I 
I 1 

.ooo I 1.250 0.000 0 I 
I I 
I 1.260 1.321* 61 I 
I 1.134 1.473 339 I 
I 0.643 1.190* 547 I 
I I 

i i 
I I 

I I 

I 1.100 1.391 291 1 
I 1.180 1.373 193 I 

77s 

-5 1 

36r 

52 

3278.3375 
3278.4046 
3278.4879 
3278.6484 
3278.6993 
3278.7392 
3278.7722 
3278.8165 
3278.8579 
3278.8773 
3278.9204 
3278.9548 
3279.0165 
3279.1032 
3279.1460 
3279.3263 
3279.4047 
3279.4332 
3279.5500 
3279.6249 
3279.6978 
3279.7374 
3279.9400 

1 3279.9964 

I 3280.0870 
1 3280.1625 
1 3280.2015 
~ 3280.2321 
I 3280.5272 
1 3280.5721 
I 3280.6225 

I 3280.0565 

i 
I 

-242 I 
I 
I 

I 
I 
I 

83 I 
I 
I 

-1 I 
I 
I 
I 
I 
I 
I 
I 

40r I 
I 

I 

3280.7947 
3220.8862 
3280.9463 
3281.1394 
3281.2638 
3281.3543 
328 1.3902 
3281.5294 
3281.6533 
3281.7397 
3281.7657 
3281 -99 12 
3282.1470 
3282.1470 
3282.1688 
3282.228 1 
3282.2722 
3282.32 19 
3282.3494 
3282.40 19 
3282.4393 
3282.5312 
3282.6 18 1 

5 
5 
5 
5 

SOP 2JDG 
5 
5 

5 
5 

5 
5 

5 

5 
5 
5 
5 
5 

5 
55554255 

5 
D J 12JDG5 

so 

C2 
c2 

5 
5 
5 
5 
5 
5 
5 

5 
5 
5 

5 
5 
5 

5 

5 
5 
5 
5 
5 

5 

5 

1 



I I 
. .18 I I 

2 3C451.231 4 13013.685-43464.975 1 I 5.5- 5.5 5.5- 5.5 I .95 1.06 .116 I 0.950 1.050* 100 I 
I 

I I 
30454.182 6 I I .  
30G49.5‘15 3 I I .  
30449.170 3 1 I .  I I 

3282.6755 SO2LQ2J5 
3282.9871 DJ02JDG5 
3283.1754 5 
3283.2158 5 
3283.3574 5 
3283.5329 SI 5 
3283.5764 SO 

5 3283.6256 
3283.6553 5 
3283.6837 5 
3283.7327 
3283.7864‘ 5 
3283.8439 SI 

5 3283.9380 
3284.0440 
3284.0704 5 
3284.1172 5 
3284.1513 5 
3284.2292 5 
3284,3397 
3284 A043 
3284.4481 CQ 5 
3284.6 051 5 
3284.6781 5 
3284.7 137 5 

5 3284.7417 
3284.7936 
3284.8140 5 
3284.8429 5 
3284.8779 5 
3285.0533 5 
3285.1548 5 
3285.2193 5 
3285.27 11 5 
3285.3474 5 
3285.3830 5 
3285.4 172 5 
3285.47 14 
3285.4957 5 

5 3285.5232 
3285.6888 5 
3285 .-7292 5 
3285.7805 5 

33444.831 5 I I .  I I i 

2 30441.491 9 37720.350- 7278.863 3 I 4.5- 4.5 4.5- 4.5 I 1.130 1:545 .415 I 1.145 1.545 400 I 43 I 

2 30444.377 5 12992.644-43437.020 1 I . - . 2.5- 3.5 1 . I 0.643 0.960* 317 I I 
I 

-70 I 
3CG3.879 3 I I .  I I 
30442.474 4 I I .  I I I 

I .  I I I 
I I I 

30441.247 3 I 
I .  

I I I 
30440.813 3 I 
30440.497 3 I 1 .  
30439.775 3 I I .  I I I 

1 30438.751 5 9X6.801-39325.550 2 I 5.0- 4 . 0  5.0- 4 . 0  I .800 11030 -23 I 0.801 1.030 229 I -244 I 
1 30453.152 4 38212.799- 7774.653 6 I . - . 5.0- 4.0 I . I 1.170 1.463 293 I -73 I 
2 30437.745 3 19466.530-49SO4.305 -29 I . - . 4.5- 3.5 I . I 1.151 O.OOO* 0 I I 

I .  I I I 
I 1 I 

30436.251 3 I 
30435.615 4 I I .  

I .  
I .  

30435.285 5 I 
30435.026 4 1 

2 30443.346 9 39081.580- 8638.233 -1 I 4.5- 5.5 4.5- 5.5 I 1.215 1:520 .305 I 1.207 1.514 307 I 

I I I 
2 30434.545 5 40142.525- 9707.980 

30434.355 5 
3C434-OS 3 

2 30434.545 5 40142.525- 9707.980 
30434.355 5 
3C434.OS 3 
30433.764 3 
30432.139 3 
30431.199 3 
30430.601 5 

o i 6.5- 6.5 6.5- 6.5 i . 
I I .  
I I .  
I I .  
1 I .  

I .  
I .  

320 i 
I 
I 
I 
I 
I 

.~ 

30433.764 3 
30432.139 3 
30431.199 3 
30430.601 5 
30430.121 3 
30429.415 3 
30423.085 3 
30428.765 3 

i .  
I .  
I .  
I .  

3.5- 2.5 I . 
I .  
I .  
I .  
I .  

_ _  . . _ _  
2 5 0 4 2 ~ 2 6 6  4 14295.565-44723.835 -4 i . - 

30458.041 3 I 
30427.787 4 I 
30426.253 5 
30425.879 4 
30425.401, 3 
30424.795 9 

i .  
I .  3285.8462 2LNS 5 

3285.8590 2LNS 5 
5 3285.9292 

3285.9749 5 
3286.0023 
3286.0769 5 

30424.677 9 i 2.0- 3.0 i 
36424.027 4 I I 
30423.604 3 I I 

1 30G23.350 4 34723.000- 4239.657 9 I . - . 2.0- 2.0 I 
I . 5.5- 6.5 I 

30422.650 3 I 
2 30422.252 5 40130.265- 9707.980 7 I . - 

30422.021 3 I I 

- .  
.360 1 : O l O  

3285.1166 
3286.1459 5 
3236.2 189 5 
3286.2574 5 
3286.2894 5 
3286.3334 5 

30421.345 4 
30420.989 3 
33420.693 3 
30’120.2Z5 4 

i I  
I .  
I .  
I .  



c 
03s OBS OBS I TERM TERM TERM 
62 61 DG I 62 61 OG 

OBS TERM 
IS IS ----___-- 

159 

-284 - 187 

-32 

-123 

43 

55, 

-49 

-206 

-509 
1129 

60 
1883 

2 30419.5&9 
30419.055 
3C418.691 
30418.149 
30417.913 
3C4 17.589 
304 17.3% 
30415.971 
30415.128 
30414.753 

1 30414.351 
1 30413.547 

30413.072 
30412.806 
30412.563 

9 39057.820- 8633.233 2 
5 
3 
4 
4 
4 
3 
4 
4 
3 
6 8768.139-35132.490 0 

3 
3 
3 

9 6313.866-36727.705 a 

4.5- 5.5 4.5- 5.5 
I 

1.155 1.520 .355 I 1.156 1.514 358 3286.4086 
3286.4653 
3286.5056 
3286.5642 

3286.6247 
3286.6501 
3286.7996 
3286 A907 
3286.9312 
3286.9746 
3287.029 1 
3287.1129 
3287.1416 
3287.1679 
3287 -3163 
3287 - 4549 
3287.5031 
3287.5359 
3287.5772 
3287.6288 
3287.66 18 
3287.6939 
3287.7387 
3287.81 14 
3287.8505 
3287.9005 
3287.9884 
3288.1075 
3288.1545 
3288.1918 
3288.2221 
3288.2830 
3288.3229 
3288.4513 
3288.59 11 
3288.6575 
3288.9992 
3289.0448 
3289.0698 
3289.1327 
3289.2505 

3289 -4681 

3286 3397 

3289.3965 

5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 

5 
5 
5 

5 
5 

5 

5 
5 

5 
5 
5 
5 

. - . 2.0- 2.0 
4.0- 3.0 4 . 0 -  3.0 

0.362 0.990* 28 
.485 .go5 . e o  i 0.487 0.905 418 

I 
! 
I 

1:170 1:480 .31 I 1.170 1.482 312 
I 0.983 0.935 48 
I 
I 1.133 0.740 393 
I 

233 11145 1:375 .230 I 1.140 1.373 

i 

1 30411.190 7 34710.860- 4299.659 -11 i 2.0- 2.0 2.0- 2.0 
2 30409.905 3 16593.963-47003.820 51 I . - . 2.5- 3.5 

2 30409.159 4 15778.634-46187.750 43 I . - . 1.5- 1.5 

2 30408.299 9 42207.525-11799.241 15 I 6.5- 5.5 6.5- 5.5 

30506.462 3 I 

30408.777 3 I 
30007;994 4 i 
30407 -697 

2 50407.253 
2 30406.611 

30406.249 
2 30405.787 

30404.974 
30403.873 

1 30403.438 

41133.595-10726.322 
40595.070-10188.463 

37904.140- 7498.364 

i 
3.5- 4.5 
1.5- 0.5 

3.5- 2.5 

3.0- 4 . 0  

i o i  . -  . 
4 1  . -  . 

I 
I 

1 I 3.5- 2.5 

i 1.195 1.391 196 
I 0.825 2.402 1577 
I 
I 
I 

I 
I 
I . .74 I 0.950 1 .728~ 778 

1:605 1.170 .435 I 1.605 1.169 436 
.920 1.495 .575 I 0.920 1.495 575 

1.240 .300 .94 I 1.230 0 . 2 9 9 ~  931 
2.170 1.175 .995 I 2.170 1.169*1001 

1 0.790 O.OOO*  0 
I 

11275 1:315 .040 I 1.275 1.321 

:445 1:020 .575 I 0.442 1.020 

46 

578 
i 

l*l 3.0- 4 . 0  
I 

9724.351-40127.800 
30403.093 ' 4 
30402.813 3 i 
30402.250 4 I - . ~  

2 30401.eE1 5 44392.825-13990.952 8 i 1.5- 1.5 1.5- 1.5 
2 30400.694 9 35902.735- 5532.060 19 I 1.5- 1.5 1.5- 1.5 
1 30399.402 5 32603.005- 2203.606 3 I 1.0- 1.0 1.0- 1.0 
2 30398.783 6 33634.550- 3235.770 b I 1.5- 0.5 1.5- 0.5 
2 30395.630 9 35397.685- 5502.060 5 I 0.5- 1.5 0.5- 1.5 
2 30395.208 5 14295.565-44490.770 3 I . - . 3.5- 4.5 

f 30394.977 4 
30394.396 4 

5 
5 
5 I 

I 1.191 1.482 291 
868 :360 1:230 .870 I 0.362 1.230 

- . ~ .  

1 30393.308 3 34692.946- 4299.653 21 i . - . 3.0- 2.0 
1 30391.959 4 8768.139-39160.120 -22*1 2.0- 1.0 2.0- 1.0 

2 30390.402 3 15641.100-46031.465 37 1 . - , 3.5- 2.5 
30391.297 4 I i 

I 1.040 0.800* 240 

I 
5 
5 3289.5650 

30390.251 4 i 
30389.466 4 I 

1 30289.071 9 9386.801-39775.1370 2 I 5.0- 4 . 0  5.0- 4 . 0  
2 30322.355 9 3963C.685- 9242.355 36 1 . - . 4.5- 3.5 
2 303;6.$$2 4 17296.905-47653.770 77 I - - 4.5- 3.5 

2 3r)X5.290 9 35X.8.345- 5502.060 5 I 2.5- 1.5 2.5- 1.5 

2 33352.C30 8 33519.660- 3235.770 10 I 0.5- 0.5 0.5- 0.5 
2 3333.193 9 32338.160- 2014.966 4 1 2.5- 1.5 2.5- 1.5 

2 30525.597 9 37665.440- 7278.tX2 19 I 4.5- 4.5 4.5- 4.5 

317335.795 4 I 

~ - .  

3289.5303 
3289.6663 
3289.709 1 
3289.7855 
3289.9396 

5 
5 

k o o  ;935 . i 8 5  i 0.801 0.985 184 
I 1.125 1.369 244 
I 0 .494  1.090* 596 

440 
.965 1.170 .2C5 I 0.965 1.169 204 

1:105 1:545 .440 1 1.105 1.545 
5 

5 

3289.9769 
3290.0102 
3290.0638 
3290.2690 
3250.3450 

I 
1:485 :300 1185 I 1.470 0.299 1171 
1.305 1.880 .575 I 1.308 1.881 573 

I 



30332.678 
2031.757 

2 30250.752 
1 303S0.337 
2 30377.5<7 

30377 . L ? O  
2 30376.841 

30376.531 
2 30376.137 

3037 5.525 
30374.874 

2 30374.353 
35374.052 
30373.155 
30372.933 
3037 1.122 
30370.292 
30370.022 
30369.247 
30369.003 
30358.724 
30367.345 
30365.8 10 
30365.165 

2 30354.780 
30364.642 
30363.153 

1 33352.757 
30362.255 
3036 1.609 

2 30360.747 
30359.943 

2 30358.985 
30358.284 
30357.165 
30356.939 

1 30355.357 
30355.866 
30354.743 

1 30353.114 
30352.236 
30351.651 

1 30351.317 
30350.620 
30350.211 
303+9.805 

1 30345.734 
30346 .952 
30345.867 
30344.652 

1 30343.412 
2 30341.489 

30341.01 1 
2 30340.169 
1 30339.434 

.--- 

4 
4 
4 
4 
8 
3 
4 
6 
9'  
3 
6 
4 
4 
4 
3 
3 
4 
6 
4 
4 
4 
4 
4 
4 
4 
6 
4 
9 
4 
4 
5 
6 
8 
4 
4 
4 
5 
5 
4 
9 
4 
3 
5 
3 
4 
5 
5 
5 
4 
4 
4 
9 
4 
5 
5 

15098.815-45479.584 
9724.351-40104.650 

40566.005-10188.453 

13809.910-44186.735 

37874.470- 7498.364 

15657.156-46031.465 

8198.666-38563.445 

6313.866-35676.620 

12992.644-43353.370 

38997.2G5- 8638.233 

34656.014- 4299.659 

9386.801-39739.870 

34650.965- 4299.659 

32552.325- 2203.606 

9386.891-39730.200 
37839.835- 7638.364 

42139.380-11799.241 
11840.71~-~~180.150 

-17 
38 
5 

16 

31 

44 

1 

3 

21 

13 

12 

45* 

11 

15 

15 
18 

5C 
-I* 

- . 1.5- 2.5 
- . 3.0- 2.0 

0:5- 0.5 0.5- 0.5 

. - . 4.5- 5.5 

1.5- 2.5 1.5- 2.5 

. - . 2.5- 2.5 

7.5- 6.5 

- . 2.5- 2.5 

4 . 0 -  4 . 0  4 . 0 -  4 . 0  

. - . 2.5- 3.5 
4 . 0 -  4.0 
5.5- 5.5 5.5- 5.5 

. - . 3.0- 2.0 

5.0- 6.0 5.0- 6.0 

- . 2.0- 2.0 

2.0- 1.0 2.0- 1.0 

5.0- 4.0  5.0- 4.0  
3.5- 2.5 3.5- 2.5 

- . 6.5- 5.5 
3.0- 4 . 0  3.0- 4 . 0  

I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 

1:170 2:400 1230 

1:030 1:315 .285 

1:732 : 117 

1485 1:140 .655 

. .145 
11080 1.520 .440 

.800 1.140 .340 

.990 1.495 -505 
1.095 1.095 

I :SO0 1:025 .225 
~ 1.220 1.315 .095 

I .  

1 .833 11030 .192 

1.079 0.895 184 
0.442 1.090 648 
1.170 2.402*1232 

0.657 1.090* 433 

1.030 1.321 291 

1.000 0.800* 200 

0.414 1.085 671 

0.487 1.150* 663 

0.643 0.970* 327 

, 1.073 1.514 441 

1.110 1.482 372 

1 0.801 1.140 339 

1.250 1.482* 232 

1 0.801 1.025 224 
1 1.220 1.321 101 
I 
1 1.150 1.373 223 
I 0.811 1.020* 209 

-278 

-349 

182 

-44 

-266 

-554 

-59 

3290.40 13 
3290.50 1 1 
3290.6099 
3290.6549 
3290.9571 
3290.9752 
3291.0336 
3291.0618 
3291.1099 
3291.1437 
329 1.2467 
329 1.3032 
329 1.3358 
3291 . a 2 7  
3291.4565 
3291.6533 
3291.7433 
329 1 -7726 
3291.8566 
3291.8830 
329 1.9 133 
3292.0624 

3292.5602 
3292.6143 
3292.6847 
3292.7782 
3292.8649 
3292.9693 
3293.0454 
3293.1668 
3293.1913 
3293.2533 
3293.3077 
3293.4299 
3293.6063 
3293.7016 
3293.7650 
3293.8013 
3293.8769 
3293.9213 
3293.9654 
3294.0816 
3294.2740 
3294.3929 
3294.5257 
3294.6594 
3294.8682 
3294.9201 
3295.0094 
3295.09 14 

5 
5 

5 

5 

5 

5 
5 
5 
5 
5 
5 
5 
5 

f SI2JDG 

5 
5 
5 
5 
5 

5 
5 

5 
5 

JQ DGQ 5 

5 
5 
5 

5 
5 

5 
5 

5 
5 
5 

5 
5 
5 
5 

5 



C 
I 00s C3S TERY TERH I OBS OBS OBS 1 TERM TERM TERH I OBS TERM I 

C WAVEtiUli3ER I T2 - T 1  0 - C  I J2 - J1  J2 - J1 I 62 G I  OG I G2 G I  DG I IS IS I WAVELENGTH NOTES 

30338.859 
30333.468 
30335.084 
30333.790 
30332.764 

2 30331.719 
2 30330.331 

30330.101 
30329.620 
30329.217 

1 30328.947 
30327.536 
30326.725 

1 30326.536 
30324.514 
30324.125 

1 30323.597 
30323.021 

1 30322.697 
30322.420 
30321.973 
30321.032 
30320.768 
3G320.217 
30319.174 

2 30317.634 
30317.358 
30316.155 
30315.556 
30315.468 
30314.887 

1 30313.972 
1 30313.526 

3 
2 
4 
5 
4 
7 
7 
5 
4 
4 
5 
4 
4 
4 
4 
3 
.4 
4 
9 
4 
4 
4 
'4 
4 
4 
5 
4 
5 
4 
3 
5 
9 
3 

I 
I 

I 
I .  3295.1539 

3295.1963 
3295.5539 
3295.7045 
3295.8160 
3295.9296 
3296.0804 
3296.1054 
3296.1577 
3296.2015 
3296 2 3 0 8  
3296.3842 

5 

5 
5 
5 

DJ12JDG5 
5 

I .  I 
I .  
I .  I 

i i .  i i 
5 I 2.5- 3.5 2.5- 3.5 I .985 1:365 .380 I 0.990 1.369* 379 I 

17 I 2.5- 2.5 2.5- 2.5 I . . .302 I 1.370 1.670* 300 I 
I .  , .40 I I 

I I .  1 I 
I 

39574.075- 9242.355 
34300.160- 3969.846 

I I .  I 
11 I 2.0- 3.0 2.0- 3.0 I .360 1:345 .985 0.362 1.345 983 I 

5 

5 
5 

5 
5 

5 

5 
5 
5 
5 
5 
5 

5 
5 
5 

5 

5 

5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 

8768.139-39097.075 
i 
I 

I 
I 

2 1  . -  . 

- 3 2 ~ 1  . - . 

i .  
I .  

4 . 0 -  3 . 0  1 . 
I .  
I .  

3.0-  3.0 I . 
I I .  

I .  
I .  
I .  
I .  

=*I 5.0- 5.0 5.0- 5.0 I .800 1 : 068 

i 
I 
I 0.487 1.035 
1 
I 
I 0.442 1.005 
I 

.268 I 0.801 1.070 
I 
I 
I 
I 

i 
I 

548 I 
I 
I 

563 I 
I 

269 I 
I 
I 
I 
I 

6313.866-366M ,450 -205 

-238 

-174 

-633 

9724.351-40048.080 

9386.801-39709.460 3296.9102 
3296.9404 
3296.9890 
3297.0913 
3297.1200 
3297.1799 
3297.2933 
3297.4608 
3297 A909 
3297.6216 

3297.6964 
3297.7597 
3297.8592 
3297.9077 
3297.9927 
3298.1884 

. 3298.3325 
3298.4234 SO 
3298.4560 SI 
3298.5050 
3298.5385 
3298.7273 
3298.7962 
3298.8738 
3298.9 088 

3298.9780 
3299.0677 
3299.1425 
3299.2384 
3299.2966 
3299.3983 SO0 
3299.4336 
3299.5134 
3299.6865 
3299.7921 

3297 .ti869 

3298.9647 

I .  I I 
I I I .  

9 * l  5.5- 5.5 5.5- 5.5 I . 
I 
I . .lo3 I 0.950 1.055 105 I 13013.685-43331.310 

i .  i 
I .  I 
I .  I 
I .  I 

I I .  I I 
13 I 4 .0 -  4 . 0  4 . 0 -  4 . 0  I .485 :975 .490 I 0.487 0.980 493 I 
- 1 ~ l  . - . 4 . 0 -  4 . 0  I . I 1.230 1.463* 233 I 

30312.745 4 
2 30310.946 6 

30309.622 4 
2 30308.767 9 
2 30355.437 9 

30308.037 4 
30307.729 5 
30305.995 4 
30305.362 6 
30304.649 4 
30304.327 4 .  

2 33303.814 4 
1 30303.692 3 

1 30302.181 6 
2 33301.300 4 

30300.766 4 

30259.507 4 
30398.775 4 

30236.216 4 

3c302.aa 4 

2 30299.832 a 

3 o m . i a 5  3 

i 
37589.795- 7278.a62 13 I . - . 

I 

I 
I 
I 
I 
I 

37837.135- 7495.364 16 I 3.5- 2.5 
36026.425- 5717.976 38 I 2.5- 3.5 

i .  
5.5- 4.5 ! . i . .435 I 1.120 

I 

i 
.545* 425 

I .  
3.5- 2.5 I 1.083 
2.5- 3.5 I 1.340 

I 
.321* 231 I 
.596 252 I 

3 1 5  .232 i 1.090 
.590 .250 I 1.344 

I .  
I .  
I .  
I .  
I .  
I .  i 

41030.115-10726.322 21 I . - . 
9724.351-40023.005 38 I . - . 3.5- 4.5 i . 

3.0- 2.0 I . i 1.100 1 . 3 9 1 ~  291 i 
I 0.442 0.980* 538 I 

1 

I 

I 
I 
I 
I 

9386.801-393Zd3.920 2 I 5.0- 4 . 0  
48967.305-18666.006 1 . - . 
39542.145- 9242.355 4 3  I 4.5- 3.5 

I .  
5.0- 4.0 1 .80 
3.5- 2.5 I . 

I .  

I I 
.98 -18 I 0.801 0 .980~ 179 I 

I 1.090 1.365 275 I 
I I . .390 i 0.985 1.369 384 i 
I I 
I I 



:o235.C;97 
302% .453 
33:93.3C.6 
: JL.- - .347 
3CZ3.035 
302E5.939 
3s 225.3 78 

2 30265.150 
50253.225 

2 30281.195 
30280.797 
30239.525 
30278.498 

1 30278.214 
30377.726 

2 30277.325 
2 30276.754 
2 33275.221 

3027rt .99 1 
30273.436 
30273.027 

- - , c p  

2 30271.536 
30270.673 
3027 0.285 
30269.599 
30263.341 
30267.349 
30266 -710 

1 30265.762 
30255.613 

2 30264.846 
33264.379 
30263.950 

2 30262.523 

3 

3 
4 
6 
4 
4 
9 
4 
6 
4 
5 
4 
9 
6 
4 
5 
4 
4 
4 
4 
9 
6 
5 
3 
4 
4 
3 
4 
4 
9 
4 
4 
9 

E 
d 

37564.030- 7278.862 

8709.640-36990.840 

6313.866-36592.070 

13192.903-43475.195 
39954.710- 9707.980 
35993.175- 57 17.976 

13809.910-44051.440 

34565.410- 4239.659 

38903.090- 8638.233 

I 
I 
I 
I 
I 
I 
I 
I 

12 I 
1 

-5 I 
I 
I 
I 

10 I 
I 

33 I 
24 I 
22 I 

I 
I 
I 

6 1  
I 
I 
I 
I 
I 
I 

11 I 
I 

-11 I 

34232.360- 3969.846 
30202.2C8 4 
39261.885 4 
30250.969 3 
30260.435 4 
30263.054 4 
30259.466 4 
30259.145 5 
30258.272 4 
30257.274 4 

33255.420 4 
3G255.206 4 

1 30256.797 8 9724.351-39981.145 

I 
I .  

i .  
I .875 . .25 
I .  
I .  
I .  . - . 3.5- 4.5 I . 
I .  
I .  
I .  

I .  . - . 2.5- 3.5 1 . . - . 5.5- 6.5 1 . . - . 2.5- 3.5 I . 
I .  
I .  
I .  

I I .  
I .  

I I .  

4.5- 4.5 4.5- 4.5 I 1.120 1:545 .425 

4.0-  3.0 4 . 0 -  3.0 I .485 1:300 A 1 5  

4.5- 4.5 4.5- 4.5 I .640 :875 .235 

I .  
I I .  
I I .  
I . - . 1.0- 2.0 I . 

I .  1 4.5- 5.5 4.5- 5.5 I 1.135 11520 .385 

3.5- 2.5 

3.0- 3.0 

i 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1980 1:660 .680 

.’ 

-445 .905 .460 

~~. ~ 

30254.925 4 
30254.274 4 
20253.775 4 

30248.826 5 I I 

2 30252.833 4 15778.634-46031.465 2 i . - . 1.5- 2.5 I . 
1 30250.970 5 12351.52?-4:?502.510 -18*1 6.0- 7.0 6.0- 7.0 I .995 1:320 .325 

1 302a.255 6 12351.522-42599.780 -3 i 6.0- 6.0 6.0- 6.0 i . .150 

2 3C247.234 4 35749.300- 5502.050 -6 .I . - . 2.5- 1.5 I . I I .  30247.571 4 

I 
I 
I 
I 
I 

I 
I 

1.120 1.545* 425 I 
i 

0.308 1.105 797 I 
I 

0.487 1.300 813 I 
I 

0.372 0.860 488 I 
1.085 1.485 400 I 
0.990 1.596* 606 I 

I 
I 
I 

0.657 0.875 218 I 
I 

I 
0.980 1.482* 502 I 

I 
1.135 1.514 379 I 

I 
I 

0.980 1.670 690.1 
I 

i 
I 

0.442 0.905 463 I 
I 
I 
I 
I 
1 

1.133 0.800* 333 I 
0.995 1.320 325 I 

I 
0.995 1.140* 145 I 

I 
1.140 1.169* 29 I 

-228 

-232 

64* 
573 

-265 

-258 

WAVELENGTH NOTES 

3299.8704 
3299.9812 
3300.4294 
3300.6494 
3300.6834 
3300.8061 
3300.8705 
3300.9978 
330 1.2076 
330 1.4290 
330 1.4724 
3301.5021 
3301.7231 
3301.7540 
3301.8073 
3301.8510 
330 1.9 133 
3302.0805 
3302.1055 
3302.2752 
3302.3198 
3302.4824 
3302.5766 
3302.6189 
3302.6938 
3302.8310 
3302.9393 
3303.0090 
3303.1125 
3303.1288 
3303.2125 
3303.2634 
3303.3103 
3303 -4660 
3303.5004 
3303.5357 
3303.6357 
3303.6885 
3303.7356 
3303.7998 
3393.8347 
3303.9302 
3304.0391 
3304.09 12 
3304.1259 
3304.2650 
3304.2957 
3304.3668 
3304.4213 
3304.5242 
3304.7277 
3304.9619 
3305.0243 
3305.0991 
3305.1359 

5 
5 
5 
5 

f S02JDG 
5 
5 

5 

5 

5 

5 

5 
5 
5 

5 
5 
5 
5 
5 
5 

5 

5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 

5 
5 
5 



c 

, 0.801 
0.487 
0.801 

C ! IAVEIIIJI'BER ---- --------. 
30247.052 
30246.56 1 
30246.184 
30244.774 
30244.530 

2 30244.129 
30243.750 
30242.553 
30241.854 
30240.5@5 
30240.065 

2 30239.643 
30239.322 
30238.237 
30237.410 

2 30237.135 
30236.810 

30235.979 
30234.977 
36234.629 
30234.362 

1 30233.965 

30236. X?'r 

, 1.050 
1.310 

1 30233.265 
1 30232.744 

30230.800 
30230.135 

2 20229.072 
1 30228.271 

30227.914 
30227.757 

30225.328 
2 30224.152 
2 3G223.813 

30223.276 
2 30222.849 
1 30222.516 

30222.07 1 
30220.210 
30220.032 
30215.693 

2 30219.411 
302 18.778 
30218.533 

1 30218.441 
302 18.095 
3021d. 002 
30216.127 
30216.0i3 

2 30215.649 

4 
4 
4 
7H 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
7 
6 
6 
4 
4 
4 
4 
9 
9 
7 
4 
4 
4 
4 
4 
3 
5 
4 
5 
4 
6 
4 
7 
9 
9 
6 
6 
5 
4 
4 
4 
4 
4 
5 
s 
3 
5 
3 
5 
4 

I oes css TERM TERM i 

I I 
I I 
1 I 
I I 
I I 
I I 

13192.903-43437.020 12 I . - . 2.5- 3.5 I 
I I 

T2 - T 1  0-C I J2 - J1 J2 - J1 I 

I I 
I I 
I I 
I I 

37735.495- 7498.364 4 I 3.5- 2.5 3.5- 2.5 I 
I I 
I I 
I I 
I I 
I I 
I I 

40965.950-10726.322 20 I . - . 3.5- 4.5 I 

9336.831-39620.765 1 I 5.0- 6.0 5.0- 6.0 I 

I I 
I I 

16~62.000-46591.055 17 I . - . 4.5- 3.5 I 

I I 
I I 
I I 
I I 
I I 
I I 

I 
35726.195- 5502.060 -3 I 0.5- 1.5 0.5- 1.5 I 
34193.640- 3969.846 19 I 1.5- 2.5 1.5- 2.5 I 

I I 
39465.195- 9242.356 10 I . - . 2.5- 3.5 I 
6313.866-36536.380 2 I . - . 4 . 0 -  3.0 I 

I I 
I I 
I I 
I I 

I I 
I I 

11840.715-42059.140 16 I 3.0- 4.0 3.0- 4 . 0  I 
I I 
1 I 
I I 
I I 

16362.000-46577.625 24 I . - . 4.5- 3.5 I 

6313.856-36547.135 -4 I 4.0-  4 . 0  4 . 0 -  4 . 0  I 
9356.831-35519.530 15*l 5.0- 4 . 0  5.0- 4 . 0  I 

34527.915- 4299.659 15 I . - . 2.0- 2.0 I 

I le5- I 

16393.963-4C813.360 14 I . - . 2.5- 2.5 I 

.45 . 115 

1:090 1:315 .225 

:800 1963 .163 
.485 1.080 .595 

. .31 

. .61 

0.372 

1.105 

1.090 

I 
I 1.550 

:955 11660 .705 I 0.970 
1 j ;:G 
I 
I 
I 
I 0.983 
I 
I 

:SO5 11055 .250 I 0.811 
I 
I 
I 
I 
I 1.050 

TERM TERH I 06s 
G I  DG I IS 

---..--------+----- 
I 
I 
I 
I 
I 
I 

0.960* 588 I 
I 
I 
I 
I 
I 

1.391 286 I 
I 
I 
I 

1.321 231 I 
I 
I 
I 
I 
I 
I 

0.965 164 I 
1.080 593 I 
1.115 314 I 

I 
I 

1.100~ 50 I 
1.482 172 I 

I 
I 
I 
I 
I 
I 
I 
I 

1.169* 381 I 
1.670* 700 I 

I 
1.369 299 I 
0.950* 463 I 

I 
i 
I 
I 

1.070* 87 I 
I 
I 

1.060 249 i 
I 
I 
I 
I 

0.750* 300 I 

WAVELENGTH 

3305.1558 
3305.2094 
3305.2506 
3305.4047 
3305.43 14 
3305.4752 
3305.5166 
3305.6475 
3305.7239 
3305.87 13 
3305.9 195 
3305.9651 
3306.0007 
3306.1193 
3306.2098 
3306.2398 
3306.2754 
3306.3219 
3306.3662 
3306.4758 
3306.5139 
3306.5431 
3306.5865 
3306.6631 
3306 -7200 
3306.9327 
3307.0054 
3307.1217 
3307.2094 
3307 2 4 8 4  
3307.2656 
3307.2805 
3307.3596 
3307.4072 
3307 A338 
3307.4670 
3307.5314 
3307.6623 
3307.6972 
3307.7560 
3307.8027 
3307.839 1 
3307 .e879 
3308.09 16 
3308.1110 
3308.1482 
3308.1790 
3308 2 4 8 3  
3308.2752 
3308.2852 
3308.3231 
3308.3333 
3308.5386 
3308.5493 
3308.5909 

5 
5 
5 

f S02JOG 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 

ZR P 5 
5 
5 
5 
5 
5 

5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 

5 
SI ' 

5 
5 



30215.112 
3J214.787 

1 35214.211 
3 3213.620 
3 0 2  i 3 .5 1 
2C213.C33 
3l?ii.;0;' 
2 0 2 i i .  '02 
35?11.;32 
36211.631 

2 30211.523 
30210.741 
302 10.629 
30210.235 
30209.744 
30203.207 
30207.9<4 

2 30207.834 
30207. :t26 
30206.713 

2 30206.590 
30205.720 
30204.363 
39206.224 
30201 2 7 2  ~~ 

30 199.552 
30198.361 
30193.093 
30197.727 

1 30197.574 
30197.3L8 

1 30195.684 
30195.Y6 

2 30195.437 
30195.047 
30 194. 527 
30153.962 
30 193.782 
30 193 .C 16 
30193.4X 

2 30193.294 
30192.O.SS 
3019 1.654 
30191.105 
30190.875 
30190.642 
30190.445 
30 189.8G2 
301CS. 159 
30 187.2% 

1 301S6.iG2 
30136.569 

2 30166.130 
30185.763 
30 155.454 

4 
4 
9 6313.866-35528.070 
4 
5 
4 
3 
4 
4 
5 
7 16362.000-45573.500 
3 
5 
3 
4 
4 
5 
7 40934.150-10726.322 
4 
4 
5 138G9.910-44016.5CO 
4 

4 
3 
4 
4 
4 
4 
5 34497.235- 4299.659 
4 
4 34495.354- 4299.659 -11 
5 
9 32210.400- 2014.966 3 
4 
4 
4 
3 
4 
5 
5 30193.265- 0.000 29 
4 
4 
3 
4 
4 
4 
4 
4 
3 
6 8768.139-3395': .e40 1 
4 
4 4O374.595-!01SS5.453 -2 
4 
9 

4.0- 3.0 

4.5- 5.5 

5.5- 4.5 

4.5- 4.5 

3.0- 2.0 

. - . 2.0- 2.0 

2.5- 1.5 2.5- 1.5 

1.5- 0.5 1.5- 0.5 

2.0- 2.0 2.0- 2.0 

. - . 0.5- 0.5 

. a 5  

.93 

.985 .500 

.16 

I 
I 
1 

0.487 0.985 498 I 
I 
I 
I 
i 
I 
I 

1.050 1.025* 25 I 
I 
i 
I 
I 
I 

1.165 1.391 226 I 
I 
I 

0.657 1.050* 393 I 
I 

i 
I 

1.060 1:480 .420 I 1.070 

I 1.180 
I 
I 

11335 1:880 .545 1 1.339 

i 
I 
I 
I 

.482* 412 I 
I 

.482* 302 I 
I 

.881 542 I 
I 

I 
I 

1:365 3:150 1785 I 1.364 3.150 1786 
I 
I 
I 
I 
I 
I 
I 
I 
I 

:36 1:02 .66 I 0.362 1.020* 658 
I 
I 0.960 2.402~1442 
I 

1:28 : .41 I 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-88 

-72 

11 

18 

3308.6491 5 
5 3308.6853 

3308.7484 
3308.8131 5 
3308.8247 5 
3308.8807 5 
3308.9677 5 
3308.9794 5 
3309. 0090 5 
3309.0310 5 
3309.0428 f 2JDG 
3309.1285 
3309.1407 
3309,1838 
3309.2377 
3309.4061 
3309.4349 
3309.4469 
3309.49 16 
3309.5697 
3309.5832 
3309.6785 
3309.8294 
3309.8425 
3310.1002 
3310.3512 
33 10.4851 
33 10.5145 
3310.5546 
3310.57 14 
-3310.5962 
3310.7786 
3310.7893 
3310.8057 
3310.8484 
3310.9055 
3310.9674 
3310.9872 
331 1.0054 
331 1.0216 
331 1.0407 
331 1.1729 
331 1.2205 
3311.2808 
3311.3060 
3311.3315 
3311.3528 
331 1.4193 
33 1 1.6 039 
3311.6995 
3311.7637 
331 1.7783 
3311.8265 
3311.8668 
3311.8996 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 

5 

5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 

f SI2JDG 



I 035 03s TEPH TERil I OBS 06s CBS I TERM TERM TERM I 03s TERM I 
C HAVENU1:BER I T2 - T I  0-C I J2 - J1 J2 - J1 I G? 61 OG I G2 61 DG I IS IS I WAVELENGTH NOTES 

30184.303 3 
30131.890 4 
30180.801 4 
30130.452 4 
30180.058 3 
30179.844 5 

30179.134 4 
30178.904 1 

30177.999 4 
30177.489 3 

2 30179.32 4 39421.670- 9242.356 8 

2 30178.651 9 39886.605- 9707.980 26 

30i7j.256 3 
3C177.004 3 
30176.479 3 
30176.192 3 
30175.955 4 

. - . 4.5- 3.5 

5.5- 6.5 5.5- 6.5 

30175.729 
30 175.555 
30 172.557 
30 172.302 
30172.067 
30 171.774 

2 30171.515 

30170.881 

30170.023 5 I 
30169.125 4 I 
30164.028 4 I 
30163.565 4 I 
30163.123 4 I 
30162.139 4 I 

30471.152 

2 30170.394 9 3 ~ 8 . 3 4 5 -  5717.976 25 i 2.5- 3.5 2.5- 3.5 

4 i 
6 I 
4 I 
4 I 
3 I 
6 I 
9 LV09.725- 8638.233 23 I 4.5- 5.5 4.5- 5.5 
4 
4 I 

30161.740 4 i 
2 30161.272 9 37440.110- 7278.862 24 I 4.5- 4 . 5  4.5- 4.5  _ _ _ _  - -  
2 30160.495 4 13192.903-43353.370 28 i . - . 2.5- 3.5 
2 30157.510 9 35559.575- 5502.060 -5 1 0.5- 1.5 0.5- 1.5 
2 30156.806 5 8198.666-38355.450 22 I . - . 2.5- 1.5 

30156.139 4 i 
2 30155.155 4 21670.405-51825.535 25 1 . - . 1.5- 2.5 
2 30154.160 9 ~3;19.920-  3239.770 i o  i 1.5- 0.5 1.5- 0.5 
2 30153.498 4 40341.970-10188.463 -9 I . - . 1.5- 0.5 

30152.668 4 I 
3015.1.273 4 I 

30150.205 5 I 
2 30150i817 6 17532.937-47683.770 -16 I . - . 3.5- 3.5 

30149.605 4 i 
30149.253 4 
30148.742 5 

2 30147.472 9 37426.335- 7278.862 -1 i 3.5- 4.5 3.5- 4.5 
30147.C85 4 I - . . . . . - - 

2 30146.752 f 16593.963-46740.710 5 i . - . 2.5- 1.5 
2 30146.016 5 35353.985- 5717.976 7 I . - . 4.5- 3.5 
2 30164.066 5 15641.100-45786.224 -58 I . - . 3.5- 2.5 

30144.564 5 1 

11228 1:485 .257 

. 106 

1:l lO 1:520 .410 

1965 11593 .628 

1.100 

1.228 

1.110 

i 0.965 
1 
1 
I 
I 

I 
i 
I 
I 
I 
I 
I 

.369 269 I 
I 

i 
I 
I 
I 
I 
I 
I 

.514 404 I 
1 

I 
420 i 

I 0.372 0.970* 598 I 
1 0.460 l.169* 709 1 
I 0.414 0.698 284 I 

1:125 1:544 .419 I 1.125 1.545 

I i I 2.328 0.990*1338 I 
:945 :298 .647 I 0.943 0.299 644 I 

I 0.890 2.402*1512 I 
I I 
I I 
I 1.238 1.090* 148 I 
I I 
I I 
I I 
I I 

396 I 
I I 
I 0.983 0.930* 53 I 
I 1.210 1.596* 356 I 
I 1.040 0.895* 145 I 
I I 

1:104 1:500 .396 I 1.149 1.545 

I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

7* I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

92* I 
I 
I 
I 
I 
I 
I 

I 
-97*) 

-442 I 
I 
I 

-31 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-34* I 
I 
I 

I 

3312.0270 
33 12.29 18 
3312.4113 
3312.4496 
3312.4928 
3312.5163 
3312.5736 
3312.5943 
3312.6195 
3312.6473 
3312.7189 
3312.7748 
3312.8004 
3312.8281 
3312.8857 
3312.9172 
3312.9429 
3312.9681 
33 12.9907 
3313.3164 
3313.3444 
'3313.3702 
3313.4024 
3313.4308 
3313.4707 
3313 -5004 
3313.5539 
3313.5947 
3313.6933 
3314.2533 
33 14.3041 
3314.3527 
3314.4608 
3314.5047 
3314.5551 
3314.6415 
3314.9696 
3315.0470 
3315.1203 
3315.2285 
3315.3379 
3315.4107 
3315 .50 19 
33 15.6553 
33 15.7055 

3315.8388 
33 15.8776 
3315.9337 
3316.0734 
3316.1160 
3316.1526 
33 16.2336 
3316.3381 
3316.3933 

3315.772a 

2JDG 

5 
5 
5 
5 
5 
5 

5 

5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 

5 
5 

5 
5 
5 
5 
5 
5 
5 

5 
5 

5 
5 
5 

5 
5 

5 
5 



30 143.351 
2 20142.646 
2 3G140.078 

30139.958 
2 30139.490 
1 30136.975 
2 30138.376 

30137.074 
30 135.953 

2 3013G.729 
35134.249 

2 30133.722 
30133.428 
33 13 3.245 
33 132.56 3 
30131.431 
30131.193 
30130.842 
30 130.GO7 

2 30129.873 
30 127.5S9 

2 3?123.?'5 
30127.953 

4 
8 
8 
8 
8 
8 
4 
5 
3 
4 
4 
9 
4 
4 
3 
4 
4 
3 
5 
4 
5 
4 
4 

37640.995- 7498.354 
32155.060- 2014.965 

32154.455- 2014.965 
9768.139-35907.115 

17733.709-47872.094 

40361.075-10726.322 

35635.830- 5502.060 

12972.644-43122.525 

15657.155-45756.224 

I 
I 

15 I 
-16 I 

I 
1 1  

-1 I 
-9 I 

I 
I 

26 1 
I 

12 I 
I 
I 
I 
1 
I 
I 
I 

-8 I 
I 

-13 I 
I 

2 30127.376 9 37406.230- 7278.862 8 i 
30126.688 6 I 
30V5.831 4 I 
30125.437 3 I 

I 30124.528 4 
30123.863 4 
30123.358 3 
30122.993 3 

1 30122.436 8 6313.856-36436.294 8 i 
2 30121.717 6 41920.S25-11799.241 33 I 

30121.312 3 I 
I 30120.670 5 

30120.397 4 
30120.005 4 i 

2 30119.835 5 39362.185- 9242.356 6 I 
2 30118.871 5 34088.695- 3969.346 22 I 

30117.137 7 I 
30114.850 3 i 
30114.631 3 I 
JOii4:Sii 5 i 

2 30113.947 9 35831.915- 5717.975 8 I 
30113.286 6 
30112.657 5 

2 30112.209 5 35614.250- 5502.050 19 i 
I 

30111.657 7 I 
39110.593 3 I 
30110.173 5 I 
30109.646 3 I 
30103.333 , 4 I 

30112.170 4 

2 30107.996 6 34077.830- 3909.S45 12 I 
2 30107.294 4 40833.605-10726.322 11 I 

I I 
I .  I 

2.5- 2.5 2.5- 2.5. I . I 1.350 1 . 3 2 1 ~  -29 
2.5- 1.5 2.5- 1.5 I . . .590 1 1.284 1.881 597 

I .  i . - . 0.5- 1.5 I 1.85 . I 1.970 1.881~ 89 
2.0- 2.0 2.0- 2.0 I .360 1.135 .775 I 0.362 1.135 773 . - . 0.5- 1.5 I . I -0.51 0 0.760~1270 

I .  I 
I .  I . - . 3.5- 4.5 I . 1 1.105 1.391 286 
I .  I 

4 
1 .  I 

2.5- 1.5 2.5- 1.5 I 1.165 1:170 .005 I 1.165 1.169 

i .  
! e  

I .  i . - . 2.5- 2.5 I . I 0.643 0 . 0 0 0 ~  0 

. - . 2.5- 2.5 I . I 1.000 0.895 105 

420 

I .  I 
I .  I 
I .  I 
I .  I 

5.5- 4.5 5.5- 4.5 I 1.125 1:545 .420 I 1.125 1.545 

I :  I 
i .  
I .  
I .  I 

I .  I 
I .  I 
I .  I 

4.0-  3 . 0  4 . 0 -  3 . 0  I .485 1:095 .610.I 0.487 1.095 608 . - . 5.5- 5.5 I . I 1.120 1.373 253 

I .  I - . 4.5- 3.5 I . I 1.075 1.369 294 
2:5- 2.5 2.5- 2.5 I . : .335 I 1.340 1.670 330 

1 .98 . .22 I 
I .  i 

' I  . I 
I .  I 

4.5- 3.5 4.5- 3.5 i 1.17 1.59 .42 i 1.170 1.596~ 426 
I .  . .74 I 
I .  I 

I .  I 
I .. . I 
I .  I 
I .  I 
I .  I 

- . 1.5- 1.5 I . I 1.560 1.169 391 

I .  1 - . 1.5- 2.5 I . I 1.650 1.670 20 - . 4.5- 4.5 I . I 1.090 1 . 3 9 1 ~  301 

I 
I 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

148* 1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

' I  
I 
I 
I 
I 
I 
I 
I 

-193 I 
I 
I 
I 

I 
-52* I 

I 
I 
I 
1 
I 
I 
I 

-55 I 
I 
I 
I 
I 
I 
I 

- 1 0 3 1  
I 

I 

I 

3316.5268 
3316.6043 
3316.8869 
3316.9001 
3316.9516 
3317.0083 
3317.0742 
3317.2176 
3317.3410 
33 17.4757 
3317.5285 
3317.5500 
3317.6189 
3317.6388 
3317.7 142 
3317.8333 
3317.8650 
3317.9037 
3317.9516 
3318.0104 
3318.0406 
3318.1005 
3318.2218 
3318.2854 
3318.36 12 
3318.4556 
3318 -4988 

f so 

3318.9088 
3318.9535 
3319.0242 
3319.0543 
3319.0972 
3319.1162 
3319 2 2 2 5  
3319.4136 
3319.6646 
3319.6898 
3319 -7178 

3320. (1 177 
3320.1345 
3320.1813 
3320.2394 
3320.3787 
3320.4214 
3320.4988 

502. 

5 

5 
5 
5 
5 
5 
5 

5 
5 
5 
5 

JDG 
5 
5 
5 

5 
5 



C 
C UAVENUtIaER I T2 - T1 0-C ------_------_______-------------------- 

30106.709 7 

30105.841 4 
30104.949 4 

39103.898 4 
30103.173 3 
30102.350 4 

30101.023 4 
30100.565 4 
30100.373 4 
30099.739 4 
30098.904 4 

300$6.979 4 
30096.G10 4 

1 301t6.316 9 6313.856-36420.170 12 

1 30'104.259 9 6313.866-36415.125 0 

1 30101.187 4 9724.351-39825.550 -12 

1 30097.896 6 34397.513- 4293.659 42 

2 30095.393 8 37373.930- 7278.862 30 
1 30095.098 8 9356.801-39+81.900 -1 

1 30092.561 9 32296.170- 2203.60_6 -3r 
30093.935 3 

30C92;245 4 
30091.195 4 

1 30090.774 
30090.473 

32294.378- 2203.6C6 2 

2 30G87:641 3 15657.156-45744.825 -28 
30087.259 4 
50046.641 3 - . . - - . . 

2 300S6.122 6 12992.644-43078.770 
1 30C35.699 3 36230.220- 6144.513 
2 30584.833 5 35586.850- 5502.060 

30084.577 4 
30054.071 
30083:661 
30082.S65 ~~- 

2 30082.450 
30031.7Y 1 
30080.712 
30080.281 

1 300G0.037 
30078.309 
30077.745 

2 30077.117 
30076.641 

2 30076.355 
X076.096 
30074.979 
30074.332 
30073.407 
30073.099 

4 
4 
4 
5 37580.805- 7498.364 
5 
4 
9 
8 9386.801-39466.835 
4 
4 
9 35579.170- 5502.060 
4 
5 14295.565-44371.925 
5 
4 
4 
5 
3 

-4 
-6 
43 

9 

3 

7 

5 

OES 05s TERM TERM 1 06s 06s 06s I TERfl TERfl TERfl 
J2 - J1  J2 - J1 I G2 61 DG I G2 G1 DG 

--------------------+----------------+------------------ 
I I 

4.0-  5.0 

4.0-  4 .0  

- . .  

- . .  

- . .  
5.0- 5.0 

1.0- 1.0 

2.0- 1.0 

- . .  

. .  - . .  - . .  

- . .  

5.0- 6.0 
5.0- 5.0 

I .  i 
4 . 0 -  5.0 I .485 11025 .540 I 0.487 1.025 538 

4 . 0 -  4 . 0  I . . .585 10.487 

I .  I 
I .  I 

I .  I 
I 
I 

3.0- 4 . 0  I 
I 
I 
I 
I 
I 

3.0- 2.0 I 
I 

I 
I 

I 
I 
I 
I 

I 0.442 

I 1.155 

I .  
1.0- 1.0 I .935 

I .  
I .  

I .  
I .  
I .  

2.0- 1.0 I 1.025 

i .  
I .  
I -  

2.5- 3.5 I . 
I .  
I .  

2.5- 2.5 I . 
2.0- 3.0 I . 
1.5- 1.5 i . 

I .  
I .  
I .  
I .  

2.5- 2.5 I . 
I .  
I .  

I .  i 
4.5- 4.5 I 1.195 1:530 .365 I 1.175 
5.0- 5.0 I .800 .165 .365 I 0.801 

.495 -560 I 0.935 

.495 .470 I 1.016 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 1.000 0.000* 0 
I 
I 
I 0.643 0 .840~ 197 
I 1.200 1 .473~ 273 
I 1.160 1.169~ 9 
I 
I 
I 
I 
I 1.215 1.321 106 
I 
I 

I .  I 

i .80 1:18 .SS I 
5.0- 5.0 I ,800 1.065 .265 I 0.801 1.065 264 

.075 538 

.030 588 

. ~~ 

.482 327 

.545 370 

.165 364 

.495 560 

.495 479 

I .  I 
2.5- 1.5 2.5- 1.5 I 1.19 1.17 .02 I 1.190 1.169* 21 

I .  I . - . 3.5- 3.5 ! . 0.790 0 . 9 7 0 ~  180 
I .  I 
I .  I 
I .  I 
I .  I 
I .  I 
I .  1 

. - . 3.5- 3.5 I . I 0.790 0 . 9 7 0 ~  180 

06s TERfl 
IS IS ---------- 

-297 

-198 

-240 

-25* 

-277 

-45 

-48 

-3 
-55 

26, 

-217 

28, 

WAVELENGTH NOTES 

3320.5633 
3320.6067 
3320.6591 
3320.7575 
3320.8336 
3320.8734 
3320.9534 
3221.0442 
3321.1725 
3321.1906 
3321.2411 
3321 2 6 2 3  
3321.3323 
3321.4244 
3321.5357 
3321.6369 
3321.7438 

3322.3219 
3322.3551 
3322.4033 
3322.4419 
3322.5109 
3322.5437 
3322.5963 
3322.6678 
3322.7 100 
3322.7783 
3322.8356 
3322.8823 
3322.9779 
3323.0062 
3323.0621 
3323.1074 
3323.1953 
3323.2412 
3323.3140 ~~~- 
3323.4332 
3323.4808 SI 
3323.5078 DJO 

3323.7611 
3323.6987 

3323 A305 
3323.883 1 
3323.9 136 
3323.9433 
3324.0667 
3324.1383 
3324.2405 
3324.2746 

5 

5 
5 

5 
5 
5 

5 
5 
5 
5 

5 
5 

5 

5 
5 

5 
5 
5 
5 
5 
5 

5 
5 
5 

5 
5 
5 
5 

5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 



2 30068.5C4 
30C67.939 
30067.468 

1 30066.253 
2 30065.957 
30065.699 

2 30065.353 
30065.179 
30C64.236 
3G063.693 
30063.318 

2 30052.876 
3006 1.947 
30061.213 
30060.336 

2 30059.838 
30059.529 
39057.033 

1 3C055.684 
30056.408 

1 30056.005 
30055.5 10 
30034.17 1 
3G053.462 
56053.028 
30052.766 
5oGi .a i2  

1 30050.967 
30050.731 
35L‘53.420 
3CCfO. l?; 
399’25.455 
305<3.395 
30C47.804 

1 3C046.715 
300q6.264 
30045.425 

2 3C044.092 
2 30013.772 
30042.775 

30047 . a t 4  

9 
4 
4 
9 
6 
4 
5 
4 
4 
4 
4 
5 
4 
3 
4 
5 
4 
6 
4 
4 
9 
0 
3 
4 
4 
4 
4 
4 
4 
5 
4 
3 
4 
5 
4 
9 
3 
4 
6 
6 
4 

12048.548-42117,035 

30C56.252- 0.000 
14295.565-44361.495 

16499.64046565.005 

41852.090-11799.241 

13013.685-43073.510 

8768.139-381324 A20 

6313.856-36369.870 

6313.866-36364.850 

9556.801-39433.5 10 

34013.940- 3969.856 
35545.800- 5502.060 

i 1.5- 2.5 1.5- 
I 
I 
I 1.0- 0.0 1.0- 
I . - . 3.5- 
I 
I . - . 3.5- 

I 

17 

-9 
27 

- 12 

27 

13 

3 

4 1 4 . 0 -  5.0 4 . 0 -  
I 

I 
I 

3 

6 

-2 
32 

i 
I 
I 5.0- 4 . 0  5.0- 
I 
I 
I 3.5- 2.5 3.5- 
I 0.5- 1.5 0.5- 
I 

2.5 i -  
I 
I 

0.0 I 
2.5 I 

I 
4.5 I 

I 
I 
I 
I 

5.5 I 
I 
I 
I 

4.5 I 
I 
I 

3.0 I 
I 

5.0 I 
I 
I 
I 
I 
I 
I 

4 . 0  I 
I 
I 
I 
I 
I 
I 
I 

4 . 0  I 
I 
I 

2.5 I 
1.5 I 

I 

-0.053 

.491 

.80 

.485 

.800 

1:11 
.95 

2 30041.871 5 15098.815-45740.685 1 i 1.5- 2.5 1.5- 2.5 i 
30941.483 5 I I .  

2 30040.989 
~ 3003.521 
2 30037.983 
30037.319 

2 30037.050 
30036.826 

13863.335-43904.305 

39745.960- 9707.980 

37535.410- 7498.364 

i9i . -  . 
I 

I 
I 

3 I 5.5- 6.5 

4*) . - . 

2.5- 3.5 i 
I 

5.5- 6.5 I 
I 

2.5- 2.5 I 
I 

1123 

30036.413 5 i i :  

.832 

.ooo 

1:17 

1:070 

.920 

1167 

.885 

.37 

.585 

1.12 

.120 

.557 
.17 .22 

. -24 

.52 2 9  

I 
I 
I 
I 

1.035 1.514 479 I 
I 

-0.054 0.835 889 I 
I 
i 

0.476 0.000 0 I 
0.790 0.850* 60 I 

I 
0.773 1.040* 267 I 

I 
I 
I 
I 

1.145 1.373 228 I 
I 
I 
I 

0.950 0.950* 0 I 
I 
I 

0.362 0.832 470 I 
I 

0.487 1.069 582 I 
I 
I 
I 
I 
I 
I 

0.487 1.080* 593 I 
I 
I 
I 
I 
I 
I 
I 

0.801 0.925 124 I 
I 
I 

1.121 1.670 549 I 
0.961 1.169 208 I 

1 
1.079 0.850 229 I 

I 
0.921 O.OOO*  0 I 

I 
1.185 1.485 300 I 

I 
1.140 1.321 181 I 

1 
I 
I 
I 
I 
I 

-78* I 
I 
I 

-94 I 
I 
I 
I 
I 
I 
I 
I 

81*1 
I 
I 
I 

-173*1 
I 
I 

-190 I 
I 

-258 I 
I 
I 
I 
I 
I 
I 

-208 I 
I 
I 

-270 

39 - 174 

3324.3 189 
3324.3966 
3324.4770 
3324 -5852 
3324.7 19 1 
3324.7826 
3324.8451 
3324 A971 
3325.0326 
3325.0642 
3325.0928 
3325.1310 
3325.1503 
3325.2546 
3325.3147 
3325.355 1 
3325.4050 
3325.5078 
3325.5890 
3325.6860 
3325.741 1 
3325.7753 
SSii.05i5 
3326.0901 
3326.1207 
3326.1649 
3326.2090 
3326.3682 
3326.4489 
3326.4948 
3326.5238 
3326.6161 
3326.7207 
3326.7435 
3326.7824 
3326.8094 
3326.8892 
3327.0077 
3327.0731 
3327.1551 
3327.1937 
3327.2436 
3327.3366 
3327 -4842 
3327.5 196 
3327.6301 
3327.7302 
3327.7732 
3327 A279 
3328.1013 
3325.1609 
3328.23 12 
3328.2643 
3328.289 1 
3328.3349 

ZRQ 

5 
5 
5 

5 

5 
5 

5 
5 
5 
5 
5 
5 

5 

5 

5 
5 

5 

5 
5 
5 
5 
5 
5 

5 
5 
5 
5 - 
5 

5 

5 
5 

5 
5 
5 
5 
5 

5 

5 
5 

TRIPL 

a 



c 
30035.269 
30034.646 
30634.091 
30033.713 
30 0 32.89 0 

30031.324 
30030.903 
30030.632 
30030.204 
30029.841 
30029.038 
30033.745 
30028.322 
30028.108 
30027.767 
30G27.353 
30026.352 
30026.504 
30025 -892 

30932.447 

4 
4 

I 
I 
I 
I 

4.0- 3.0 I 
I 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3328.4617 
3328.5307 
3328.5933 
3328.6341 
3328.7254 
3328.7745 
3328.8989 
3328.9456 
3328.9978 
3329.0231 
3329.0633 
3329.1524 
3329.18Q3 
3329.23 17 
3329.2555 
3329.2933 
3329.3392 
3329.3970 
3329.4333 
3329.50 12 
3329.5444 
3329.8505 
3329 A823 
3329.9373 
3329.9756 
3329.9989 
3330.0837 
3330.1120 
3330.189 1 
3330.2949 
3330.3523 
3330.4408 
3330.4973 
3330.5322 
3330.571 1 
3330.5975 
3330.7901 
3330.9137 
3331.1091 
3331.2128 
3331.3034 
333 1.3464 
3331.3812 
3331.5192 
3331.5395 
3331.5957 
3331.6726 
3331.8 152 
3331.8747 
3332.1948 
3332.2377 
3332.3355 
3332.3553 
3332.4574 
3332.4998 

36178.230- 6144.515 1.080 1.473* 393 

35749.300- 5717.976 
14295.565-44326.520 

1.140 
0.790 

1.596* 
0.960* 

456 
170 

:983 1:888 

6 
3 
3 
3 
4 
4 
3 
4 
3 
4 
8 
3 
4 
4 
4 
4 
4 
3 
4 
7 
9 
4 
3 
4 
5 
4 
4 
3 
3 
4 
4 
4 
3 
3 
4 
6 
9 
9 
3 
3 
6 
4 
5 
4 

CQ 

2 32041.795- 2014.966 -905 0.981 1 .a1 900 

30025.502 
30022.742 
30022.456 
30021.960 
30G21.614 
30021.404 
30020.640 
30020.385 
30019.690 
300 18.736 
300 18.219 
30017 .421 
30016.912 
30016.597, 
30016.247 
30016.0O9 
3G014.273 
30013.160 
3001 1.399 
30019.455 
30009.643 
36009.26 1 
30008.9q8 
30007.705 
30907.522 
30507.015 
30006.323 
50005.039 
30004.503 
33001.621 
3000 1.235 
30000.354 
30000. 176 
28999.257 
29533.875 

:84 1:02 
1.88 . 

12159.465-42180.150 

118+O.715-41858.135 

.18 

.157 

.280 

0.844 

0.811 

1.020* 

1.090 

176 

279 

f s  I 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

:8 l  1:09 3.0- 3.0 i 
I 
I 
1 
I 
I 
I 
I 
i 
I 

2.0- 1.0 I 
4.5- 3.5 I 
1.5- 2.5 I 

I 
1.5- 2.5 I 

-7 
-9 

-68 

53 
53 

2.0- 1.0 - . .  - . .  
32212.561- 2203.606 
39256.070- 9242.356 
15778.634-45786.224 

1 A 0 0  
1.155 
1.133 

0.576 
0.362 

1.495* 
1.369 
0.895 

0 .960~ 
1.038 

95 
214 
238 

384 
676 

so 
so .22 

.67 

.235 

5 
5 
5 17073.340-47079.610 

8768.139-3877 3.125 
- . .  

2.0- 2.0 136 1:03 2.0- 2.0 I 
I 
I 
I 

5.0- 6.0 I 
I 

5 
5 
5 

1 d 
7 
3 
3 

-5* 5.0- 6.Q 0.801 1.029 228 SI 
5 
5 
5 i 



29995.835 3 
2 29595.409 9 

29954.837 3 
29954.523 4 
2P994.3ZCr 4 

1 23334.150 9 
29995.827 3 

2 29793.451 3 
23932.615: 4 
Z"091.892 3 
29990.144 3 

2 29989.702 7 
2 29936.297 3 

279C5.103 4 
1 29985.8116 5 

29984.656 3 
2 29353.843 3 
2 29962.961 7 

2S982.616 3 
29381.282 3 
29981.039 4 
29380.782 3 

29979.256 4 
29978.930 3 

129977.974 3 
1 29977.536 3 

23979.82s 3 

29976.893 3 
2 29975.907 4 
2 29974.095 4 

25973.619 3 
23972.997 3 

2 29972.'823 3 
29972.013 3 

2 29970.953 6 
2 29970.578 3 

29370.157 3 
2 29959.823 3 

29968.827 3 
29963.593 3 
29967.878 3 
23367.555 3 
29966.249 3 

2 27954.912 5 
29964.541 3 

2 29954.107 5 
29952.277 3 
29952.089 3 
29P61.762 3 
23961.314 3 
29959.620 4 
2993.291 3 
29357.984 3 
29957.493 5 
29957.269 3 

T2 - T I  0 - C  

39703.385- 9707.980 4 

9X6.80 1-39380.945 6 

16362.000-45355.430 21 

40716.010-10725.322 14 
15778.634-45764.910 21 

9386.801-39372.685 2 

?5352.400-46355.8?0 23 
8709.640-3s632.585 16 

6313.855-36291.840 0 
9386.801-39364.330 7 

41775.135-11799.241 13 
43965.055-13990.952 -8 

15578.500-45551.330 -7 

41770.185-11739.241 9 
15698.815-45069.320 73 

19436.770-40406.550 43 

41764.120-11799.241 33 

41763.300-11799.241 43 

09s 09s TERN TERH I OBS 09s OBS 
J2 - .il J2 - J1 I 62 G l  DG 

--------------------+------------------ 
I 
I .  

5.5- 6.5 5.5- 6.5 ! 1.090 1:485 .395 

.07 .269 

I :  
I .  
I .  . - . 4.5- 3.5 I . 
I .  
I .  
I .  

3.5- 4.5 3.5- 4.5 I 1.10 . - . 1.5- 1.5 I . 

5.0- 4 . 0  5.0- 4 . 0  I .80 

.39 .29 

I .  
I .  - . 4.5- 4.5 I . 

5.0- 5.0 5.0- 5.0 I .80 1:Ol .21 

3:5- 2.5 3.5- 2.5 ! .305 :720 .425 

I :  
I .  
I .  
I .  
I .  
I .  . - . 4 . 0 -  3 . 0  I . - . 5.0- 5.0 I . 
I .  

4.5- 5.5 4.5- 5.5 I . 
0.5- 1.5 0.5- 1.5 I .78 

I .  
I .  . - . 6.5- 5.5 I . 
I .  - . 6.5- 5.5 I . - . 1.5- 2.5 I . 
I .  - . 4.5- 4.5 I . 

I - . 6.5- 5.5 I 
i .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  

I TERM TERM TERM 
1 G2 G I  DG *-----------------. 
I 
I 
I 1.090 1.485 395 
I 
I 
I 
I 0.801 1.070* 269 
I 
I 1.050 0.950* 100 
I 
I 
I 
I 1.100 1 . 3 9 1 ~  291 
I 1.133 0.660* 473 
I 
I 0.801 1.010* 209 
I 
I 1.050 1.030* 20 
I 0.308 0.720 412 

i 
I 0.487 0.980 493 
I 0.801 1.130 329 
I . .31 I 1.070 1.373 303 

1.74 .96 1 0.770 1.728* 958 
I 
I 
I 0.000 1.060* 0 
I 
I 1.090 1.373 283 
I 1.079 0.730* 349 
I ! 0.724 1.090* 366 

I 
I 1.080 1.373 293 
I 
1 1.125 1.373 248 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-250 
-200 

3332.9988 
3333.0248 SO0 
3333.0607 
3333.1025 
3333.1727 
3333.2758 
3333.4701 
3333.5192 
3333.8977 
3333.9193 
3333.9434 
3334.0802 
3334.1706 
3334.2687 
3334.3070 
3334.4554 
3334.4824 
3334.51 10 
3334.6 17 1 
3334.6763 
3334.7 170 
3334.8234 
3334.8721 
3334.9436 
3335.0533 
3335.2549 
3335.3079 
3335.3771 
3335.3965 
3335.4866 
3335.6046 
3335.6463 
3335.6932 
3335.7304 
3335.8412 
3335.8673 
3335.9469 
3335.9828 
3336.1282 
3336.277 1 
3336.3184 
3336.3667 
3336.5705 
3336.5915 
3336.6279 
3336.6778 
3336.8664 
3337.0 145 

3337.1034 
3337.1283 

3337.0487 

5 

5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 

5 
5 

5 
5 
5 
5 
5 

5 
5 

5 
5 
5 

5 

5 
5 
5 

5 
5 
5 
5 
5 



c 
C HA\'Et:UIZER I T2 - T1 0-C 

29957.078 3 
2 29955.241 3 
2 27955.723 4 ,.-..... L',;JJ.gld 5 

2?ij!.'i,% 3 
2 2S955.015 3 
2 29352.840 3 

23952.569 3 
2 29952.069 9 

29551.530 4 
2 29951.2ZU 3 

29955.780 3 
29949.872 4 
29949.519 3 
29947.943 3 

1 29946.203 5 
2 29945.873 9 

29945.572 5 
29945.2C3 3 
29945.004 4 

2 23943.374 5 
29942.994 9 
29941.427 3 

123940.936 9 
129940.583 4 

29940.245 4 
29939.767 3 

2 29939.180 4 
29937.910 4 

2 23937.336 3 
29936.078 3 

2 29934.732 7 
29934.102 4 

2 29933.355 9 
29932.927 3 

2 29932.431 3 
2 29932.246 4 

23931.984 3 
29931.240 3 

2 29930.749 9 
2 29930.040 9 
2 29929.645 3 

29928.858 3 
2 3927.979 9 

29926.518 4 
29326.037 3 
29925.577 5 
29925.271 3 

29924.412 4 
29923.141 3 
29922.765 3 
29922.519 3 
29922.065 3 
29921.695 3 

29924.845 3 

11504.095-41<50.320 16 
43681.995-13726.318 43 

43943.935-13990.952 32 
16362.000-45314.760 80 

29952.065- 0.000 4 

17296.9G5-47248.155 33 

36070.717- 6144.515 1 
37224.725- 7278.862 10 

43934.325-13990.952 1 

6313.866-36254.860 2 
34240..242- 4299.659 0 

14476.135-44415.300 15s 

40663.645-10726.322 13 

53572.970- 8638.233 -5 

35435.415- 5502.060 0 

40658.E15-10726.322 -62 
14561.607-4~3.a50 3 

39173.105- 9242.355 0 
35432.095- 5502.060 5 
13192.903-43122.525 23 

37426.335- 7493.364 a 

OBS 06s TERM TEXfl 
J2 - J1 J2 - J1 

. - . 3.5- 3.5 . - . 1.5- 2.5 

. - . 1.5- 1.5 . - . 4.5- 3.5 

1.5- 0.5 1.5- 0.5 

. - . 4.5- 5.5 

. - . 4 . 0 -  3.0 
4.5- 4.5 4.5- 4.5 

. - . 1.5- 1.5 

4.0- 5.0 4 . 0 -  5.0 . - . 2.0- 2.0 

. - . 4.5- 3.5 

. - . 5.5- 4.5 

5.5- 5.5 5.5- 5.5 

2.5- 1.5 2.5- 1.5 

. - . 3.5- 4.5 . - . 1.5- 1.5 

4.5- 3.5 4.5- 3.5 
1.5- 1.5 1.5- 1.5 . - . 2.5- 2.5 

3.5- 2.5 3.5- 2.5 

11177 3:131 1.95 

. .  
11145 1.545 .400 

. .547 

0.859 0.980* 121 
1.065 0.784 281 

1.095 1.728 633 
1.050 1.055* 5 

1.184 3.150 1966 

0.494 

1.227 
1.145 

1.060 

0.487 
1.190 

I 
.030 536 I 

I 
I 
I 
I 

.473 246 I 

.545 400 I 
I 
I 
I 

.728 668 I 
I 
I 

.030 543 I -178 

.482* 292 I O* 
I 

57 

1:15 

-1 

i I 
I 1.060 0.940 120 I 
I I 
I 1.145 1.391 246 I 
I I 

479 I 
I I 

232 I 

1:035 1:520 .485 I 1.035 1.514 

1935 1:170 .235 I 0.937 1.169 
i 1 
I 1.170 1 . 3 9 1 ~  221 I 
I 1.149 1.110* 39 I 
I I 
I I 

1:030 1:365 .335 I 1.035 1.369r 334 I 
I 1.190 1.169 21 1 
I 0.372 0 . 0 0 0 ~  0 I 

. .  149 1.321 
i 

172 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3337.1496 
3337.2428 
3337.3009 
3337.5025 
3337.5529 

3337 .e513 
3337.9525 
3337.9919 
3338.1676 
3338.36 15 
3338.3983 
3338.4319 
3338.4635 
3338.4952 
3338.6769 
3338.7193 
3338.8940 
3338.9421 SI 
3338.9882 
3339.0253 
3339 .O792 
3339.1446 
3339.2863 
3339.3503 
3339.4907 
3339.6408 
3339.7111 
3339.7945 

3339.8976 
3339.9182 
3339.9474 
3340.0305 
3340.0853 
3340.1644 
3340.2085 
3340.2952 
3340.3944 
3340.5575 ZR 9 
3340.6045 
3340.6625 f 
3340.6967 
3340.7441 
3340.7926 
3340.9345 
3340.9765 
3341.0040 
3341.0545 
3341.0960 

3339 .a422 

5 

5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 

5 
5 
5 
5 

5 

5 

5 

5 
5 
5 

5 
5 

5 
5 

5 
5 
5 
5 
5 
5 
5 
5 



29920.4L'G 3 
29720.118 4 

2 29919.932 4 35637.895- 5717.976 13 
29919.599 4 
29919.332 3 
29918.821 3 
29918.323 3 

29916.743 3 
29915.585 4 
29314.238 4 

23913.155 4 

2 29917.860 7 35635.830- 5717.976 6 

2 29913.604 4 8709.640-33623.240 4 

2 29912.802 5 40639.100-10726.322 24 
2 29912.315 8 14221.716-44134.025 6 

29912.015 3 
29911.050 3 
29910.733 4 

2 29309.903 3 39152.255- 9242.356 4 
29907.877 3 

2 29907.074 9 33876.910- 3969.846 10 
29905.958 3 
2 e s o 4 . 9 i o  3 -. . . . . . - 

2 29902.012 9 31916.975- 2016.966 3 
2 29901.815 3 43701.060-11799.241 -'i 
2 29301.536 4 13509.910-43711.415 29 
2 29300.683 3 19277.180-49177.E?0 -27 
1 29399.673 4 12:59.465-42059.149 -2 

29S98.571 4 
29596.911 5 
291396.662 3 
29895.412 4 

29893.195 3 
1 29895.177 4 9724.351-39619.530 -23 

29891.262 4 
1 29390.487 6 6313.866-36204.345 8 

29C90.099 3 ~ ~ ..... 
2 23sC9.349 4 35607.320- 5717.976 5 

29858.783 4 

295e5.035 3 

29E86.343 3 

29S8.278 4 

2 298Z6.694 4 17242.750-47129.430 14 

2 2 ~ m 3 . 4 ~ 3  9 ~ ~ 1 . 7 1 0 -  8638.233 16 
1 29C32.cr24 4 8768.139-38650.550 13 

1 2?876.955 7 6313.866-36190.820 1 
29830.915 3 

20374.244 3 
29871.512 4 
29570.230 3 
29567.843 4 

2 29566.970 7 39574.SSO- 9707.9€0 30 
2 29665.710 7 37144.560- 7278.262 12 

29865.333 3 
2 23365.930 5 37362.265- 7498.364 29 

I .  
2.5- 3..5 2.5- 3.5 I 1.165 1:595 .430 

I .  
I .  
I .  . - . 3.5- 3.5 I . 
I .  - . 4.5- 4.5 I . 
I .  
I .  

015- 0.5 0.5- 0.5 1-0.110 1:620 1730 

I .  - . 4.5- 3.5 I . 
i .  
I .  

3.5- 2.5 3.5- 2.5 I 1.032 11671 .639 

1.5- 1.5 1.5- 1.5 . - . 5.5- 5.5 . - . 4.5- 3.5 
- . 3.5- 3.5 . - . 4 . 0 -  4 . 0  

. - . 3.0- 4 . 0  

1:355 1:SSO .525 

I .  
4 . 0 -  3.0 4 . 0 -  3.0 I .485 1:205 .720 

- . 3.5- 3.5 

. - . 2.5- 2.5 

4.5- 5.5 4.5- 5.5 . - . 2.0- 2.0 

4 . 0 -  5.0 4 . 0 -  5.0 

1: 135 

.485 
I .  
I .  

I .  

.510 .375 

.030 .545 

I .  

I .  . - . 1.5- 2.5 I . 

5.5- 6.5 5.5- 6.5 I 1.085 1:485 .400 
3.5- 4.5 3.5- 4.5 I 1.220 1.545 .325 

1.153 1.596 438 

1.165 1.596 431 

0.308 0.640* 332 

1.310 1.391 81 
0.108 1.620 1728 

11187 1.369 182 

1.043 1.670 627 

1.363 1.881 518 
1.085 1.373 288 
0.657 0.955 298 
0.847 1.040* 193 
0.844 1.060 216 

0.442 1.115 673 

0.487 1.200 713 

1.150 1.596 446 

1.200 0.920* 280 

1.145 1.514 369 
0.352 0.785 423 

0.487 1.030 543 

1.070 1.435* 415 
1.220 1.545 325 

1.215 1.321 106 

3341.2397 
3341.2721 
3341.2928 
3341.3300 
334 1.3598 
3341.4169 
334 1.4720 
3341.5243 
3341.6490 
3341.7672 
334 1.9289 
3341.9997 
3342.0499 
3342.0893 
3342.1437 
3342.1772 
3342.2851 
3342.3233 
3342.4 132 
3342.6397 
3342.7294 
3342.8530 
3342.9668 
3343.2953 
3343.3173 
3343.3488 
3343.4439 
3343.5569 
3343.6801 
3343.8658 
3343.8936 
3344.0334 
3344.0597 
3344.2815 
3344.4977 
3344.5844 
3344.6279 
3344.7 1 18 
3344.7751 
3344.8316 
3344.8588 
3345.0069 
3345.0482 
3345.3672 
3345.4869 
3345.6559 
3346.0993 
3346.4030 
3346.7091 
3346.8471 
3346.8961 
3347.2248 
3347.3592 
3347.4009 
3347.5588 

5 
5 

5 
5 
5 
5 

5 
5 
5 

5 

5 
5 
5 
5 

5 

5 
5 

5 
5 

5 



c 
2 2;&41.201 9 35579.170- 5717.976 7 i 2.5- 3.5 

2;1'',c.933 5 I 

27Z-59.2E2 3 I 
29957.426 3 I 
29855.605 4 1 

2 2>259.350 5 41659.050-11799.251 41 I . - . 

1 29856.268 9 6313.866-36170.110 24*l 4 .0 -  4 . 0  
29855.585 3 
29855.580 3 

2 29853.878 3 8709.646-38563.445 73 I . - . 
29852.83 3 I 
29852.W6 3 I 
2?652.071 3 I 
29851.230 3 I 

2 23850.2C8 4 39092.590- 9242.356 54 I . - . 
298fi9.997 3 i 

2 29349.347 
29848.368 
29348.080 

2 29847:036 
29846.873 
29t46.434 

2 29846.200 
1 29845.832 
1 29845.437 

29544.C87 
29644.440 
29844.268 
29843.519 
29843.238 
298rt2.940 
23842.685 

2 29342.4% 
27342.051 
29541.69 1 

1 29841.234 
29340.762 
29840.303 
29840.0 14 
29839.744 

2 29339.232 
29838.926 
29833.799 
29838.5% 

2 2 3 m . 2 9 a  
29837.903 
29836.044 
29835.199 
29834.942 
29G36.7 10 

2 29533.157 
2383'2 .F44 

15641.100-45490.454 

40035.490-10183.463 

3 
3 
3 
4 
3 
5 
4 16499.640-46345.820 
4 9724.351-39570.175 
9 29845.430- 0.000 
4 
4 
3 
3 
3 
3 
3 
4 14476.135-44315.570 13 
3 
4 
3 37615.923- 7774.653 24 
3 
3 
3 
3 
9 39081.%0- 9242.356 8 
3 
3 
4 
9 37336.640- 7498.364 22 
3 
3 
3 
3 
3 
3 13309.910-436L3.060 7 
4 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

23832.044 3 I 

- . .  
- . .  

4.5- 3.5 

2.5- 2.5 

1.0- 2.0 

- . .  
5.0- 5.0 

2.5- 3.5 

4.5- 5.5 

4 . 0 -  4 . 0  

1.5- 0.5 
3.5- 2.5 

3.5- 3.5 

3.5- 4.5 

1.5- 0.5 

3.5- 4.5 
3.0- 2.0 
1.0- 0.0 

4.5- 5.5 

5.0- 4 . 0  

4.5- 3.5 

2.5- 2.5 

4.5- 3.5 

I I 
: .38 I I 1.190 1.596* 406 I I 

I I 
I 1.120 1.373 253 I 
1 I 
I I 
I I 

:940 .455 I 0.487 0.942* 455 I 
I I 

:485 

i i 
I 0.960-0.122~1082 I 
I 0.308 1.085. 777 I 
I I 

I I I 

1:355 :OO 

11200 1:365 .165 

1:215 1:315 . lo0 

. 1.98 

i i 
I 1.180 1.369 189 I 
I I 
I 1.040 1.065* 25 I 
I I 
I I I 1.180 2.402+1222 I 
I 
I 
1 0.773 1.030 257 I 
I 0.442 1.150* 708 I 
I 1.336 0.000 0 I 
I I 

I 

i i 
I 1.095 1.463 368 I 

1.207 1.369 162 

1.207 1.321 114 

0.657 0.990* 333 

8* 

-203 

-254* 
7 

-652* 

-65 

-58 

3348.0162 
33ri8.0799 
3348.2880 
3345.380 1 
3348.4179 
3348.4945 
3348.5175 
3348.5782 
3348.6859 
3348.7970 
3348.842 1 
3348.8887 
3348.9763 
3349.0887 
3349. I213 
3349.1943 
3349.3041 
3349.3365 
3349.4536 
3349.4719 
3343.5212 
3349.5474 
3349.5587 
3349.6331 
3349 -6948 
3349.7450 
3349.7643 
3349.8484 
3349.8799 
3349.9133 
3349.9420 

3350.0131 
3350.0536 
3350.0981 
3350.1579 
3350.2094 
3350.2418 
3350.2722 
3350.3296 
3350.3640 
3350.3783 
3350.4053 
3350.4345 
3350.4789 
3350.6876 
3350.7825 
3350.8114 
3350.8375 
3351.01 19 
3351.0358 

3349.9586 

5 

5 

5 
5 
5 

5 
5 
5 

5 
5 
5 
5 

5 
5 
5 
5 

5 
5 
5 

5 
5 
5 
5 
5 
5 
5 

5 
5 

5 
5 
5 
5 

5 
5 
5 

5 
5 

JQ 5 
5 
5 
5 

JQ 2JDG5 
3351.1369 5 



29831.290 
2 29330.710 
2 23830.215 
29829.9 i3 
29E29.613 

3 
4 15~62.000-<C192.700 10 
9 35332.255- 5592.060 20 
3 
3 
4 41628.325-1 1799.241 22 
4 

2 23829.136 
23327.793 
29327.520 
29825.829 
29826.350 

2 2Q325.993 
29U5.572 
29825.283 
29824.950 

1 29824.560 
2'3323.599 
27823.266 

9 37104.860- 7278.862 1 
3 
3 
3 
4 35959.064- 6144.515 11 
4 
4 

29821.912 3 
29821.565 4 
27821.152 3 
29820.663 3 
23819.893 3 
iSS18.901 3 

5 27517.575 
2 29117.064 
2 29315.444 
2 29914.317 
298 13.852 
29513.59 1 
29512.715 
29312.254 

2 29598.841 
2 23807.541 
29857.359 
2.1807.134 
29806.747 
25805.4?2 

2 29805.648 

29.m -649 
29804.305 

2Z05.3G2 

.. 

3 
4 
3 41605.075-11799.241 
6 55525.910- 5717.976 
7 
8 
3 
3 
3 37084.510- 7278.862 
4 
3 
4 

2 29903.<35 4 15641.100-45W5.065 20 
29803.097 4 
23202.370 3 
298G1.536 3 

2?600.215 3 
2 23300.531 5 12058.548-41E49.030 19 

2 29797.907 4 14561.607-44561.495 19 . . . . . . - . 
2 29799.598 3 12932.644-42792.250 12 
23799.220 3 
29793.819 3 

29797.134 3 
29796.354 3 
29794.720 3 

2 29797.397 9 35435.630- 8633.233 0 

- . 4.5- 3.5 
215- 1.5 2.5- 1.5 

. - . 4.5- 5.5 

4.5- 4.5 4.5- 4.5 

. - . 2.0- 3.0 

0.5- 0.5 0.5- 0.5 
- . 4.5- 3.5 

1.5- 1.5 1.5- 1.5 

2.0- 3.0 - . 6.5- 5.5 . - . 4.5- 3.5 

3.5- 4.5 3.5- 4.5 

- . 3.5- 4.5 

- . 1.5- 2.5 

- . 1.5- 2.5 . - . 2.5- 3.5 

5.5- 5.5 5.5- 5.5 

. .09 

1I170 11539 .368 

1:245 :300 .945 

1:085 1:725 .640 

;890 1i155 .265 

1:08 1154 .46 

. .38 

TERH TERH TERH I OBS TERH I 
62 61 OG I IS IS I WAVELENGTH NOTES 

-----*-----------+----------+-------------------- 
I 
I 

1.050 0.950* 100 I 
1.263 1.169 94 I 

I 
I 

1.155 1.373 218 I 
I 
I 
I 

1.171 

0.765 

.545 374 i 
I 
i 
I 

.473 708 I 
I 
I 

i 
I 

1.242 0.299 943 I 
1.156 1.369 213 I 
1.090 1.728 638 I 

I 
I 
I 
I 

1.095 1.373 278 I 
1.176 1.596 420 I 

I 
I 
I 
I 

1.080 1.545* 465 I 
I 
I 
I 

1.040 1.000* 40 I 
I 
I 
I 

0.054 1.080 1134 I 
I 

1.149 0.850* 299 I 
0.643 0.900 257 I 

I 
I 

1.150 1.514* 364 I 
I 
I 
I 

I 
I 
I 

-51 1 
I 
I 
I 
I 
I 
I 
I 

78 I 
I 
I 
I 

-172*1 
1 
I 
I 
I 
I 
I 
I 
I 
I 

40* I 
171 I 

I I 
I 
I 
I 

41*( 
41*l 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

5346 I 
1 
I 
I 

3351.2216 
3351.2858 
3351.3424 
335 1.3757 
3351.4100 
3351.4670 
3351.6 145 
3351.6677 
3351.7229 
3351.7767 
335 1.816 1 
3351.8641 
3351 .8966 
3351.9340 
3351.9779 
3352.0359 
3352.1233 
3352.2755 
3352.31r15 
3352.3576 
3352.4159 

3353.0028 
3353.1295 
3353.1818 . - - - . . - . - 
3353.21 12 
3353.3097 
3353.3616 
3353.7455 
3353 .a468 
3353.9 123 
3353.9376 
3353.981 1 
3354.0 121 
3354.1048 
3354. I392 
3354.2172 
3354.2559 
3354.2920 
3354.3919 
3354.4805 
3354.5620 
3354.6041 
3354.7163 
3354.7510 
3354.7858 
3354.8283 
3354.8735 
3355.0336 
3355.0632 
3355.1837 
3355.3341 

SI 

so 
Q 

5 
5 

5 
5 

5 
5 
5 
5 

5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5. 

5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 

5 
5 
5 

Q 



c 
C WAVEtKJ!lBtR - -__________ 
1 29793.476 

29793. $22 
29792.515 
29792.199 
29791.747 
29759.726 
297t9.052 
297M .796 
297E5.416 
29787 .GO5 

29ie6.870 
2 297~6.97a 

2 22785.875 
1 29784.558 
2 29?84.3113 
2 29763.876 

29783.635 
2 29?83.421 

3780.927 
29779 .933 
29778.1s 1 

2 2175.839 
2577'- . o x  

1 29775.395 
29774.319 
29773.659 
29772.302 
29772.120 

29770.718 
2 29770.400 

29769.915 
29769.915 
29769.346 
29768.708 
29768.096 

2 29767.407 
2 29766.917 

29766.721 
29705.270 
29765.331 

2 29764.913 
29764.111 

2 29363.633 
29762.713 

2977 1.252 

29762.428 
2 29762.024 

2376 1.5&9 
2 29759.266 

29759.043 
2 29758.759 

29758.635 
29758.564 

2 29758.035 
29757.769 

I --- 
3 
6 
3 
3 
5 
3 
4 
5 
3 
3 
9 
9 
4 
6 
3 
4 
4 
9 
3 
4 
3 
4 
3 
5 
3 
4 
3 
3 
3 
3 
4 
9 
9 
3 
6 
3 
9 
4 
4 
3 
4 
3 
3 
9 
3 
3 
9 
3 
4 
9 
8 
9 
4 
3 
3 

I 03s OCS TERII TERM 
T2 - T 1  (3-C I J? - J1  J2 - J1 

-------------------------+-------------------- 

I \ 

34093.140- 4299.659 -5 I . - . 3.0- 2.0 

I 

I 

I 
I 2.5- 2.5 

33756.860- 3969.846 -36 I 3.5- 2.5 3.5- 2.5 

14295.565-44081.440 0 I . - . 3.5- 4.5 
9724.351-33503.910 -1 I . - . 3.0- 3.0 

18720.075-45504.355 33 I . - . 3.5- 2.5 
19317.370-49101.265 -39 1 . - . 4.5- 4.5 

I 
I 
I 
I 

I 

I 
I 
I 

29783.410- O.O@O 11 1 0.5- 0.5 0.5- 0.5 

40503.160-10726.322 1 I . - . 5.5- 4.5 

34075.060- 4299.659 -26 I 3.0- 2.0 3.0- 2.0 

8198.666-37969.065 1 i . - . 2.5- 2.5 
1 
I 
I 
I 5.5- 5.5 
I 

I 
I 
I 

I 
I 
1 

I 
I 

I 
I 

I 

39475.380- 9707.980 7 I 6.5- 6.5 6.5- 6.5 
19466.530-49233.475 -28 I . - . 4.5- 3.5 

40491.205-10726.322 30 I . - . 4.5- 4.5 

31778.615- 2014.956 -16 I 0.5- 1.5 0.5- 1.5 

35479.995- 5717.976 5 I 3.5- 3.5 3.5- 3.5 

13809.910-43569.180 -4 I . - . 4.5- 3.5 

32994.525- 3235.770 4 I 1.5- 0.5 1.5- 0.5 

8198.666-37956.685 16 I . - . 2.5- 1.5 

I I 

. .GO i 1.272 1.670 398 i . 2.2 I I 
I 0.790 0.875 85 I 
I 0.442 0.870 428 1 
I 1.060 0.790~ 270 i 
I 1.225 1.050* 175 I 
I I 

21591 3:142 .551 I 2.590 3.150* 560 I 
I I 
I I 
I I 
I 1.110 1.391* 281 I 
I I 

:975 1:480 .505 I 0.975 1.482 507 I 
I I 
I I 
I 0.414 0.832 418 I 
I I 
I 
I I 

2:904 

1 335 

1:110 

. .285 i i 
I I 

375 I 
I 1.151 0.980* 171 I 

I 

1 : l l O  11485 .375 1 1.110 1.485 

I 
I 
I 
I '1.155 
I 

:8p8 1016 i 2.897 
I 
I 

.536 .261 I 1.335 

i 
I 

.391 236 I 
I 

.881 1016 I 
I 
I 

.596 261 I 
I i 
I 0.557 1.005 348 I . .485 I I 

.300 .810 I 1.110 0.299 811 I 
I I 
I I 
I 0.414 0.904 490 I 
I I 

-33 

-57 

113 

-59 

-651 

84, 

-397 

WAVELENGTH NOTES 

3355.4751 

3355.9735 
3356.0023 
3356.0451 
3356.159 1 
3356.2072 
3356.2193 
3356.3315 
3356.4799 
3356.5086 
3356.5567 
3356.5781 
3356.6080 
3356.8891 
3356.9955 
3357.1987 
3357.3500 
3357.4410 

3357.6342 

3357.8616 
3357 . a 2 2  
3357.9767 
3358.0403 
3358.0762 
3358.1309 
3358.1309 

3357 3 1 2 8  

3 3 5 7 . 6 ~ 0  

DJO 2JDG 
5 
5 
5 
5 
5 
5 
5 
5 

PJDG 

5 
5 
5 

5 
5 
5 

5 

5 
5 
5 
5 

5 

2LNSOJ15 
2LNSOJ05 ~~ 

3358.1951 
3358.2670 JQ 
3358.336 1 
3358.4138 
3358.4691 
3358.49 12 
3358.5421 
3358.6481 
3358.6952 

3359.0704 
3359.3326 
3359.3578 
3359 . a 9 8  
3359.3982 Q 
3359.4118 
3359.47 16 
3359.50: 6 

5 

5 

5 
5 
5 
5 

5 

5 
5 

5 

5 

5 
5 

5 



29756.000 5 
29755.454 3 
29755.012 3 

1 2’3754.642 5 9724.351-33479.000 
2 23754.234 4 15995.515-44853.015 
29753.733 3 
29753.457 3 
29752.312 3 
29751.687 3 - . . - . . - - - 

2 2’3751.202 5 33721.040- 3969.846 
2 29750.780 5 X993.130- 9242.356 
29753.2(39 3 
29749.990 
29749.456 
29745.154 

1 23746.931 
29746.314 

2 29743.764 
29743.274 
29743.046 

2 29742.625 
2 29741.871 
29740.535 

2 29740.054 
29739.635 
29739.251 
29733.709 
29735.410 
29737.945 

2 29737.670 
2 23737.383 
29736.918 
29736.559 
29736.315 
29735.354 
29734.505 

2 29734.285 
29733.701 

2 29733.359 

3 
5 
7 
4 37521.550- 7774.653 
4 
9 31758.755- 2014.966 
5 
4 
9 35460.660- 5717.976 
9 37240.235- 74’38.364 
4 
5 17073.340-46813.360 
6 
4 
4 
4 
5 
5 41536.885-11799.241 
6 37016.265- 7278.862 
4 
4 
4 
4 
4 
5 8709.640-38443.925 
5 

~ 9 
1 29732.962 9 
29732.601 4 
29732.097 4 
29731.266 5 

1 23730.579 9 
2 29730.3C9 6 
29727.431 4 

37012.210- 7278.862 
29732.960- 0.000 

3+030.240- 4293.659 
41523 -540-1 1799.241 

23725.652 4 
2 29724.635 
i 23723.355 
29721.955 
29713.972 
29719.656 

1 29713.129 
297 18.749 

31739.610- 2014.955 
6313.861-36037.220 

4 
6 
4 
4 
3 
6 31922.720; 2203.606 
3 

29718.485 4 

I 
-7 I 3.0- 3.0 3.0- 3.0 
34 I . - . 1.5- 2.5 

i 
I 
I 5.5- 5.5 

841 . -  . 3.0- 4 . 0  
I 

I 
I 

I 

-25 I 2.5- 1.5 2.5- 1.5 

-58 I . - . 3.5- 3.5 
0 I 3.5- 2.5 3.5- 2.5 

34 I . - . 1.5- 2.5 

I 
i 
I 
I 

I 
I 

26 I . - . 4.5- 5.5 
-15 I . - . 5.5- 4.5 

I 
. 3.5- 4.5 

11 I 4.5- 4.5 4.5- 4.5 
2 I 1.0- 0.0 1.0- 0.0 

i 
I 

1 1  . -  

I 
i 

I 

-2 I 2.0- 2.0 2.0- 2.0 
1 0 1  . -  . 4.5- 5.5 

. 2.5- 1.5 
1 I 4 . 0 -  5.0 4 . 0 -  5.0 

I 

I 
I 
I 

I 
I 

-91 . -  

15 I 1.0- 1.0 1.0- 1.0 

.44 .97 .53 

. 333 

. .61 

11245 11320 .075 

. .379 
1:320 .OOO 

1:300 1:485 .185 

:490 11155 .665 

. .207 

0.442 0.970 528 
1.079 0.920* 159 

1.228 1.670 442 
1.025 1.369 344 

1.315 1.463 148 

1.270 1.881 611 

1.145 1.596 451 
1.240 1.321 81 

0.576 1.070* 494 

1.155 1.373 218 
1.150 1.545 395 

0.308 1.020 712 

1.164 1.545 351 
1.289 0.000 0 

1.300 1.482 182 
1.165 1.373 208 

1.170 1.881* 711 
0.487 1.155 668 

1.278 1.495 217 

OBS TERM 
IS IS _-------- 

26 

168 
-40* 

-38 

69 
-22 

- 18 

6 

32r 

WAVELENGTH NOTES ------------------- 
3359.7013 
3359.7630 
3359.8129 
3359 .a547 
3359.9007 
3359.9573 
3359.9885 
3360.1178 
3360.1888 
3360.2432 
3360.2908 
3360.3553 
3360.3801 
3360.4404 
3360.5875 2JDG 
3360.7200 
3360.7953 3360.7953 
3361.0835 SO PB 
3361.1388 
3361.1646 
336 1.2121 
3361.2974 
336 1.4428 
336 1.5028 
3361.5501 
336 1.5935 
336 1.6548 
3361.6886 
336 1.7412 
3361.7723 
3361.8042 
3361.8573 
3361 A979 
336 1.9255 
3361.9742 
3362.1301 
3362.1549 
3362.2210 
3362.2597 
3362.3046 
3362.3454 
3362.4024 
3362.4964 
3362.5741 
3362.6046 
3362.9302 
3363.1315 
3353.2465 
3363.39 14 
3363.5498 
3363.7742 
3363.81 00 
3363.8697 
3363.9127 
3363.9426 

5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 

5 
5 

5 
5 

5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 

5 
5 
5 

5 
5 

5 
5 
5 
5 

5 
5 



c 
2 29717.451 

297 17.026 
297 16.5 14 
29716.073 
23714.929 
297 14.606 

2 29714.170 
28713.897 3 

2 29713.453 5 
23712.956 5 
29712.378 4 
29711.107 4 
29710.534 7 

2 29710.584 -5 
29710.173 4 
29709.333 3 
29709.340 4 

1 29703.167 5 
297C7.836 4 

1 29707.312 9 
2 29706.978 5 

29706.319 4 
2 29705.639 4 
1 29704:062 5 
1 29704.062 5 
1 29703.648 7 

29703.318 9 
29702.878 4 
29702.699 4 
29702.331 4 
29?01.630 5 
297C0.079 4 

2 ?,?sC.3.75 4 
2 Z X X .  755 
1 29692.659 

23597.757 
2 25697.262 

23695.614 
29696.263 

29595.5G3 
29695.055 

1 29694.735 
29694.142 
29693.983 
29693.779 
25693.534 
27692.451 
29691.649 

2 29691.040 
29590.751 
29690.465 

2 29689.433 
2 296Z3.790 

29687.365 

2 9 w i . m  

4 
4 
5 
4 
4 
4 
4 
4 
5 
6 
4 
4 
4 
4 
5 
5 
5 
4 
4 
4 
7 
4 

35435.415- 5717.976 

37212.525- 7498.364 

I 
12 I 2.5- 3.5 

i 
I 
I 
I 

9 1  . -  . 
i 

38955.805- 9242.356 14 1 . - . 
1 
I 
I 
I 

I 
I 
I 
I 

14476.135-44186.735 -16 I . - . 

9724.351-39433.510 8 I . - . 
6313.866-36021.165 13 i 4.0- 3.0 

17296.905-47003.320 63 I . - . 
I 

38948.000- 9242.356 -5 I . - . 
8763.139-3!%'172.240 -39*l . - . 

3R48.503- 6144.515 69 I . - . 
10486.922-40190.580 -10 I 1.0- 2.0 

I 

i 
16499.640-46199.395 0 I . - . 
44392.825-14693.090 20 i . - . 
12159.465-41858.135 -1 I . - . 
36976.110- 7278.862 14 I . - . 3.5- 4.5 

I 5.0- 5.0 

I 
1 
I 

2.5- 3.5 

2.5- 2.5 

3.5- 3.5 

4.5- 5.5 

3.0- 4 . 0  

4 . 0 -  3 . 0  
4.5- 3.5 

2.5- 3.5 
2.0- 3.0 
4 . 0 -  3.0 
1.0- 2.0 

3.5- 3.5 
1.5- 0.5 
4 . 0 -  3.0 

i 
8768.139-38462.875 -1 I 2.0- 1.0 2.0- 1.0 

I .  
I 
I 
I 
1 
I 
I 
I 

I 

. 1.5- 1.5 

. 4.5- 3.5 20063.650-49753.053 26 1 . - 
36967.635- 7278.862 17 I 4.5- 4.5 4 . 5 -  4.5 

43681.995-13990.952 -3 I . - 

.98 

.509 

.355 
1.086 

.360 

I . .638 ! 0.937 1.596 659 
I 
I 
I 
I 
I 
I 0-960 

I 1.165 
I 

.321* 361 

.369 204 

1 . .65 1 
.98 I 1.060 1.090* 30 

! 
1 
I 0.442 0.925 483 
I 

.070 .561 1 0.487 1.048 561 
I 0.494 0.935 441 
1 
I 1.090 1.369 279 
I 0.362 1.050* 683 
1 1.080 1.473 393 

.920 -565 I 0.355 0.920 555 
1.086 I 

I 
I 
I 
I 
I 
I 0.773 0.955 182 
I 0.950 0.840* 110 
I 0.844 1.090 246 . .345 I 
I 1.200 1.545 345 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 1.065 1.728 663 
I 

.765 .41 1 0.362 0.765 403 

I 
I 1.049 1.000* 49 . .354 I 1.190 1.545 355 
I 

OBS TERM I 
IS IS I WAVELENGTH NOTES 

.---------+-------------------- 

3364.0596 
3364.1077 
3364.1657 
3364.2156 

-266 

- 155 

62 

-227 

3364.3451 
3364.3817 
3364.431 1 
3364.4620 
3364.51 1 1 
3364.5685 
3364.6340 
3364.7779 
3364.8372 2LNS 
3364.8372 2LNS 
3364.8831 
3364.9217 
3364.9781 
3364.9977 
3365.1484 
3365.2078 
3365.2456 
3365.3203 
3365.3973 
3365.5760 C2 
3365.5760 C2 CQ 
3365.6229 
3365.6546 
3365.7102 
3365.7304 
3365.7653 
3365.85 16 
3366.0274 
3366.0641 C 2  
3366.0641 C 2  
3366.1872 
3366.2905 
3366 3 6 7  
3366.4201 
3366.4593 
3366.5082 
3366.5370 
3366.5935 
3366.6331 
3366.7004 
3366.7 184 
3366.7415 
3366.7693 
3366.8921 
3366.9831 
3367.0521 
3367.0849 
3367.1173 
3367.2337 
3367.3073 
3367.4689 

5 
5 
5 
5 
5 

5 

5 
5 
5 
5 

5 
5 
5 

5 

5 

5 
5 
5 
5 
5 
5 
5 

5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 



I I I 
I .  3367.57 16 

3367.6376 
3367.6675 
3367.8 137 
3367.8617 
3357.9572 
3367.9903 
3368.0292 
3368.0824 
3368.2145 
3368.2883 

5 

5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 

5 

5 
5 

ZQ 

25586.460 4 
2 23685.878 40412.140-10726.322 

37456.630- 7774.653 

60 

- 19 

- . 3.5- 4.5 1.170 1.391 221 
29'385.6 7 5  
29584.326 
23683.903 
23583.06 1 
29582.770 
29682 .<27 

1 29681.958 .80 .46 

I .  

I .  , .  
, .  
I .  

5.0- 4 . 0  5.0- 4.0  

- . 3.5- 3.5 

1.085 1.463 378 

1.060 0.950 110 

so0 
23680.79$ 5 
29680.144 3 

2 29679.753 4 18720.075-48399.780 53 
29679.397 5 
29672.150 4 
29677.786 4 
29677.332 4 
29676.526 5 

i 
I 
I 
I 
I 
I 
I 
I 
I 

-80 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

70 I 
I 
I 
I 

23*1 
I 
I 

-16*1 
I 
I 
I 
I 
I 
I 
I 

-86 I 
I 
I 
I 
I 
I 
I 
I 

181 I 
I 

3368.3321 
3368.3730 
3363.5146 
3368.5559 
3368.6074 
3368.6989 
3368.76 15 
3368.7956 
3368.8340 
3368.8556 
3368.9574 
3369.1082 
3369.1393 
3369.1946 
3369.3368 
3369 3 0 4  
3369.4686 
3369 -5102 

29675.975 4 
29675.674 3 
29675.336 

1 29675.1C.6 
25674.2G9 
29672.921 
29572.5<7 
25672.160 
29570.908 
29670.524 
29669.747 

2 29669.351 
29665.660 

2 29568.294 
29567.735 

2 23667.370 
2 29665.594 
2 23664.716 

29564.165 
29663.586 

2 29662.927 
27662.51 1 
2965 1.480 
2966 1.252 
29660. $36 

2 29050.757 
2 2S660.346 

29659.879 
2 29559.450 

296%. $85 
2 29553.981 
1 29556.525 

27656.291 
29655.739 
29655.324 
2965(r .955 

1 29654.570 
23654.329 

3 
9 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
3 
4 
2 
9 
4 
4 
9 
4 
3 
6 
3 
4 
6 
4 
9 
3 
6 

33974.800- 4299.659 2.0 2.0- 
I .  

2.0 I 1.113 
I .  
I .  
I .  
I .  
I .  
I .  
I .  

1.5 I . 
I .  

3.5 I . 
I .  

1.5 I . 
2.5 I . 
2.5 I . 

I .  
I .  

6.5 I 1.080 
I .  
I .  
I .  
I .  

3.5 I . 
3.5 I . 

I .  
2.5 I 1.235 

I .  
5.5 I . 
4 . 0  I . 

I .  
I .  
I .  
I .  

1.0 I 1.335 
I .  

1:488 
I 

-375 I 
I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
I 
I 
I 

.45* I 
I 
I 

.335 I 
I 
I 
I 
I 
I 
I 
I 

.435 I 

.435 I 
I 
I 
I 
I 
I 
I 

.160 I 
I 

1.110 1.482* 372 

I 
44102.745-14433.351 

35386.270- 5717.976 

17073.340-46740.710 
46411.689-16745.720 
3353rt.550- 3359.846 

. 1.5- 

. 4.5- 

1.160 

1.100 

0.576 
1.080 
1.230 

1.925* 

1.596 

0.930+ 
1.671* 
1 . 6 7 0 ~  

765 

496 
I 
I 

0 1  . -  
0 1  . -  

2 5 1  . -  
12 I 1.5- 

2 I 5.5- 

I 
I 

. 1.5- . 3.5- 
2.5 1.5- 

3369.8949 
3370.0401 
3370.1027 
3370.1685 
3370.2433 
3370.2906 
3370.4078 
3370.4337 
3370.4730 
3370.4399 
3370.5366 
3370.5897 
3370.6585 
3370.6913 
3370.6918 
3370.9640 
3370.9975 
3371.0603 
3371.1074 
337 1.1494 
3371.1932 
337 1.2206 

SI 

I S 9  

T I  Q 

CQ 

JQ 

5 
5 

1:415 39370.905- 9707.950 6.5 5.5- 1.160 1.485* 325 .116 

-69 

I 
I 

2 3 1  . -  
6 1 1  . -  

I 
-4 I 2.5- 

I 3.5- 
1 7 1  . -  

I :  38903.090- 9242.355 
13509.910-43470.195 

33629.300- 3969.G45 

41458.205-11793.241 
9724.351-393aO.945 

. 4.5- 

. 4.5- 

2.5 2.5- 
3.5 . 4.5- 
. 3.0-  

1.135 
0.657 

1.242 

1.130 
0.442 

1.369 
0.860 

1.670 

1.373 
1.070* 

234 
203 

428 

243 
628 

I 5 
11670 

I 

4 
3 
5 

- s i  . -  
I 
I 
I 
I 

I 
6 I 1.0- 

l i  
3 
4 
9 
4 

1 :495 31858.170- 2203.605 1.0 1.0- 1.335 1.495 160 

I t  



c 
I 

29654.123 4 I 
29652.723 4 I 

2 25653.131 5 36931.980- 7278.362 13 I . - . 
29651.756 4 
29651.312 4 

2 29650.973 
29650.762 

1 29650.226 

29548.5311 
29647.263 

29649.128 

23666.747 
2 29646.240 

17242.750-46893.745 

9724.351-39374.530 

4 
5 
6 
6 
4 
4 
4 
3 37144.560- 7498.354 

-17 i . - . 
I 

I 
I 
I 
I 

-3 I 3.0- 3.0 

4 4 1  . -  . 
2~645.a97 4 i 

25'644.551 4 I 
29643.510 6 
29641.618 6 

2 29645.040 4 41444.280-11799.241 1 1 . - . 
2 29644.83 4 17242.750-46tBi.595 -11 I . - . 
2 21643.906 9 10436.770-40080.685 -9 I 4.5- 5.5 

1 29641.393 4 33941.055- 4299.659 
29540 -347 
29639.950 
29639.459 

1 29639.024 
2 29638.305 

29633.017 
29637 .88 1 
29637.403 

1 29636.940 
29636.057 
29635.119 
29633.043 
29632.@1 
29550.97 1 
29630.466 
29629.412 
29629.196 
29627.788 

2 29627,113 
24626 .e t2  
29526.210 

1 29624.714 
29634.592 
23524.314 
2S621. G45 
2:;23.571 
2C623.3r.C 
2?5f2.8:.4 
25522.695 
29622.420 
29622.045 
29621.512 

2 29021.311 

4 
4 
4 
6 63 13 .856-35952.890 
9 38276.535- 8638.233 
3 
4 
4 
7 6313.866-35950.8CO 
3 
4 
4 
4 
4 
4 
4 
4 
4 
5 1BC9.910-43437.020 
4 
4 
5 12351.522-41976.230 
3 
9H 
4 
4 
4 
4 
4 
4 
4 
3 
4 29521.300- 0.000 
5 

5.5- 4.5 

2.5- 1.5 

3.0- 3.0 

3.5- 2.5 

5.5- 5.5 
2.5- 3.5 

4.5- 5.5 

3.0- 2.0 

4 . 0 -  4 . 0  
5.5- 5.5 

4 . 0 -  3.0 

4.5- 3.5 

6.0- 5.0 

1.5- 0.5 

OBS OBS OBS I TERM TERM TERM I OBS TERM 
G2 G I  DG I G2 61 DG I IS IS 

.442 
1.10 

.885 .443 

:710 1:050 -340 

.485 

1159 

:49 1110 .61 

.005 .520 

.97 

I 
I 

1.214 1.545 331 I 
I 
I 
I 

1.200 0.670* 530 I 
I 

0.442 0.885 443 I 
I 
I 
I 
I 

1.220 1.321 101 I 
I 

1.065 1.373 308 I 
1.200 0.930* 270 I 

I 
0.724 1.060* 336 I 

I 
I 

1.118 1.482 364 I 
I 
I 
I 

0.487 1 .100~ 613 I 
1.200 1.514* 314 I 

I 
I 
I 

0.487 1.005 518 I 

I 

i 
0.657 0.960* 303 I 

I 
I 

0.995 1.120* 125 I 

I 
I 
I 
I 
I 
I 
I 
I 

1.045 3.150 2105 I 
I 

I 

206 

-235 

-28 

-3 

611 

337 1.2440 
337 1.3568 
3371 -4031 
3371.5131 
337 1.5636 
3371.6016 
337 1.6261 
3371.6871 
3371.8119 f 
337.1.8306 
3372.0241 
3372.0827 
3372.1404 
3372.1794 
3372.2769 
3372.3004 
3372.3314 
3372.4059 
3372 A510 
3372.6663 
3372.6913 I 
3372.7426 
3372.8549 
3372.9 1 19 
3372.9614 
3373.0433 DJO 
3373.0760 
3373.09 15 
3373.1459 
3373.1986 SO 
3373.2946 
3373.4059 
3373.6417 
3373.7062 
3373.8782 
3373 -9357 
3374.0557 
3374.0803 
3374.2406 
3374.3175 
3374.346 1 
3374 -4204 
3374 I5908 
3374.6047 5 
3374.6363 f SI2JDC 
3374.6669 5 

5 

5 
5 
5 
5 
5 

5 
5 
5 

5 

5 
5 
5 
5 
5 

5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 

3374.7210 ZR Q 5 
3374.7519 5 
3374.7981 5 
3374.8208 
3374.8521 5 
3374.8948 5 
3374.9556 5 
3374.9785 
3375.2621 5 



I OES . 03s TEEM TERH I OBS OBS OBS I TERM TERM TERM I OBS TERM I 
c H1VEtlUHBER I T2 - T l  0-C I J2 - J1 J2 - J1 I 62 61 DG I 62 61 OG I IS IS I WAVELENGTH NOTES 

2 29618.049 
29517.689 
296 17.352 
25616.922 
29616 -643 
295 16.366 

2 29615.646 
29614.686 

2 23614.275 
1 29514.165 

236 13.677 
295 13.006 
296 11.845 ~ ~ 

2961 1.329 
296 10.947 
29609.939 
29609.717 

1 296f28.881 
29607.417 

1 

4 i 
4 I 
4 I 
3 I 
4 I 
4 I 

4 I 
4 I 
4 I 
5 I 
4 I 
5 I 
4 I 
5 9724.351-39333.250 -18 I . - . 3.0- 2.0 
4 I 

8 40344.355-10726.322 16 1 5.5- 4.5 5.5- 4.5 

6 35117.695- 5502.060 11 I . - . 1.5- 1.5 

9 35332.255- 5717.976 -4 I 2.5- 3.5 2.5- 3.5 
9 6313.866-35928.010 21 I 4 . 0 -  4 . 0  4 . 0 -  4.0 

2 23605.630 9 32341.375- 3235.770 25 i 1.5- 0.5 1.5- 0.5 i t.25 
I .  . 6.5- 5.5 I . 29605.529 6 I 

29605.193 5 I I .  
2 29605.351 4 41GO4.605-11799.241 -13 I . - 

2SE0'1.4C1 3 I I .  
2 29604.140 9 31619.095- 2014.966 11 I 1.5- 1.5 1.5- 1.5 I 1.633 1:901 .268 

. .23 

. .345 . .470 

.30 -950 

2 29602.459 
23602.390 
29601.822 
29601.612 
29601.234 
29601.030 

2 29500.320 
2 29600.178 

29599.670 
2 29599.324 
2 29598.7+4 

29597.579 
29597.255 

1 29597.090 
23396 A70 

1 29535.503 
29555.234 

29594.332 
29594.026 

2 25593.797 
29592.996 
29592.37 1 
23592.184 
29531.153 

2 27590.709 
29590.039 

2 2PS39.002 

2 295S5.230 

23595.053 

2W3.504 

3 
4 
3 
4 
4 
3 
9 
7 
4 
7 
3 
4 

$ 3  
6 
4 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
4 
3 
4 
8 

38344.845- 9242.356 

10436.770-40037.110 
382X.390- 8638.233 

13192.903-42792.230 
16593.963-46192.700 

35741.610- 6144.515 

35740.015- 6144.515 

16593.953-46167.750 

17296.905-45G7.595 

12992.644-42581.655 

10435.770-40025.010 

-30 i . - . 
I 
I 
I 
I 
I 

I 

-20*1 4.5- 5.5 
21 I 5.5- 5.5 

I 
-10 I 4.5- 3.5 

2.5- 3.5 i . 
I .  
I .  
I .  
I .  
I .  

4.5- 5.5 I -717 
5.5- 5.5 I 1.095 

I .  
2.5- 3.5 I . 
2.5- 3.5 I . 

I .  
I .  

3.0- 3.0 I .963 
I .  

4 . 0 -  3.0 I . 
I .  
I .  
I .  
I .  

2.5- 1.5 I . 
I .  

4.5- 3.5 

2.5- 1.5 

4.5- 3.5 .725 

.877 
1.520 

1 :470 

.900 

.160 

.425 

.507 

.175 

I 
1.165 1.391 226 I 

I 
I 
I 
i 

1.505 1.169 336 I 
1 

1.263 1.596 333 I 
0.487 0.960 473 I 

I 
I 
I 
I 
I 
I 

0.442 0.995 553 I 
I 

1.080 

1.613 
1.340 

1.234 0.299 935 i 
I 

.373 293 I 
I 
I 

.8S1 268 I 

.369 29 I 
I 

i 
0.724 0.884 160 I 
1.095 1.514 419 I 

I 
0.372 0.900 528 i 
0.983 0.950 33 I 

I 
0.965 1.473 508 i 

I 
1.105 1.473 368 I 

I 
I 
I 
I 

0.983 0.740 243 I 
I 
I 
I 
I 

0.494 0.930 436 I 
I 

0.643 0.790* 147 I 
I 

0.724 0.900 176 I 

-82* 

-93 

-7 1 
-178 

-73 

-59* 

-73 

-7 

-265 

3375.3502 SO 
3375.3912 

3375.47 18 
3375.5104 
3375.5420 
3375.624 1 
3375.7335 
3375.7804 DJ1 
3375.7929 DJO 
3375.8485 
3375.9250 
3376.0574 
3376.1162 
3376.1598 
3376.2747 
3376.3000 
3376.3954 
3376.5623 
3376.7661 
3376.7776 
3376.7980 
3376.8160 
3376.90 18 
3376.9361 
3377.1279 
3377.1357 
3377 2 0 0 5  
3377.2245 
3377.2619 
3377.2909 
3377.37 19 
3377.3881 
3377.4461 
3377.4856 
3377.5517 
3377.6847 
3377.7181 
3377.7405 
3377.7656 
3377 -92 16 
3377.9455 
3377.9690 
3378.0496 
3378.0902 
3378.1164 
3378.2078 
3378.2792 
3378.3005 
3378.4176 
3378.4689 
3378.5454 
3378.6638 
3378.7207 
3378.7520 

3375 -4285 
5 
5 
5 
5 
5 

5 

5 
5 
5 
5 
5 
5 
5 

5 

5 

5 
5 

5 
5 
5 
5 
5 

5 

5 
5 
5 

5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 



c 
I 0% OB3 TERM TERM I 

0-C I J2 - J1  J3 - J1 I .----*--------------------*. 
I I 

11 I 5.5- 5.5 5.5- 5.5 I 
I I 
I I 

-22 I . - . 3.5- 2.5 I 
I . 6.5- 6.5 I 

I 

I I 
2 I 5.0- 5.0 5.0- 5.0 I 

I I 

- 5 1  . -  

@BS OBS OBS I 
G2 G 1  06 I 

------------------+. 

I 
I 
I 
I 
I 
I 
I 
I 

:SO0 1:065 .265 I 
1 
I 

1:115 1:470 .355 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I . .32 1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1:15 .OO I 

1:170 1:545 .375 I 

I 

C HAVEtIUtBER I _-- 
2 2993.010 

29556.845 
29545.167 

2 29534.943 
23583.824 

2 29552.660 
29582.023 

1 25581.571 
29M0.47 1 
29579.420 

1 29578.069 
29577.632 
29576.025 
29575.239 
29574.356 
29573.940 
29572.926 
29572.631 
29572.359 
29572.127 
29571.687 

2 29571.333 
129571.333 
2 29570.612 

29570.325 
2 29559.563 
2 23568.Z80 

29563.450 
29567.554 

2 29567.366 
2 29567.133 
2 29556.752 

29566.314 
25566. ?87 

6 
4 
3 
5 
4 
6 
4 
9 
4 
4 
7 

41387.240-1i735.241 3378.777 1 
3378.910 1 
3379.1018 
3379.1274 
3379.2552 

5 
5 I 

0.859 0.935 76 I 
I 

1.075 1.485 410 I 
I 

0.801 1.065 264 I 
I 
I 

1.119 1.473 354 I 
I 
I 

I 
-598 I 

I 
I 
I 
I 
I 
I 

-11 I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

11504.095-41089.050 

39290.645- 9707.990 

9X5.801-3E9C8.370 

5 

5 
3379.3882 
3379.4535 
3379.5126 
3379.6383 
3379.7515 
3379.9127 
3379.9627 
3380.1453 
3380.2361 
3380.337 1 
3380.3846 
3350.5005 
3350.5343 
3380 -5653 
3380.59 19 
3380.6422 
3380.6826 
3380.6826 
3380.7651 
3330.7979 
3380 .M44 
3330.9631 
33S1.0 123 
3381.11 13 
3381.1362 
3381.1629 
3381 2065 

5 
5 

35722.593- 6144.515 
5 
4 
4 

5 
5 
5 
5 

I 
I 
I 
I 
I 
I 
I 
I 

4.5 I 
0.0 I 
2.5 I 

I 
3.5 I 
4.5 I 

I 
I 

3.5 I 
1.5 I 
4.5 I 

I 
I 
I 

0.5 I 
I 
I 
I 

4 
4 
4 
5 
4 
4 
4 
6" 
6 
4 
4 
4 
4 

i 

i 
I 

-75 I 5.5- 4.5 
6 I 1.0- 0.0 
2 1  . -  . 

I 

I 
1.070 1.391 321 I 
1.132 0,000 0 I 
1.200 1.070r 130 I 

I 

I 
I 

-81 I 
I 
I 

-161*1 
I 
I 
I 
1 
I 

221r l  
I 
I 
I 
I 
I 

40297.730-19726.322 
29571.327- 0.000 
17242.750-$5813,350 

38811.900- 9242.356 
40295.200-10726.322 

5.5- 
1.0- 
2.5- 

2LNS 
2LNS PB 

5 - 
5 

24 i . - . 3.5- 
2 I . - . 4.5- 

I 
. 4.5- 

I 
- 3 1  . -  
25 I . - . 0.5- 
4 I 4.5- 4.5 4.5- 

I 

1.115 1.369 254 i 
1.045 1.391 346 I 5 

5 I 

1.580 1.728* 148 I 
1.180 1.545 365 I 

I 
I 

1.110 1.369 259 I I 

1.185 0.840 345 I I 

I 

5 

5 
38309.725- 9242.355 
43553.060-12990.952 
~ ~ 4 5 . 6 1 0 -  7278.at.2 

3 
4 
4 
5 
4 
4 
4 
5 
9 
4 
9 
4 
4 
4 
3 
9 
4 
4 
4 
4 
9 
4 
5 

23554.903 
2 29554.236 

2553.348 
29562.6t.O 
29562.135 

44257.315-14693.090 

3381.6722 
3381.7345 
3381.7850 
3381.8177 
3381.9010 
3381.9674 
3382.0377 
3382,1089 
3382.1862 
3382.3038 
3382.3723 
3382.4144 
3382.4463 
3332.5435 
3382.5836 
3382.6951 
3382.7532 
3382.9483 

5 
5 
5 

5 

5 

5 
T I  9 5 

i 
I 

- I + I  3.0- 2.0 3.0- 2.0 i 
1 I 

37 I 3.5- 4.5 3.5- 4.5 I 
I I 

1 I . - . 5.0- 4 . 0  I 
I 
I 

I 
I 
I 
I 

I 
I 

I 
11 I 1.5- 0.5 1.5- 

-10 I 3.0- 2.0 3 . 0 -  

i 
I . .56 I 
I . .32 I 
I 

i 
I 

i 
I 

0.442 1.020 578 I -264 I 
I I 

1.225 1.545 320 I -224*l 
I 

-47 I 
I 

1.065 1.463 398 I 
I I 

I 
-93 I 

I 
0.484 3.150 2666 I 

I I 

23561 .fX5 
1 29563.408 9724.351-39285.760 

36838.925- 7278.862 

37333.515- 7774.653 

- - . . . . . - 
29550.630 

2 2F560.100 
23553 .(iE5 

i 
I 
I . 2.65 I 
I 
I 
I 
I . .46 I 
I 
I 

29556.550- 0.000 0.5 i 
I 
I 
I 
I 

2.0 1 
I 
I 

5 
5 
5 

29555.193 
295%. 9 15 
29555.065 
29554.7 15 

1 29553.741 

I I 
I 

I 
-20 I 

I 
1.021 1.482 461 I 

5 

5 
5 

33353.410- 4299.659 
29553.233 
29551.529 



29546.656 4 
29545.E8i 5 
29545.529 ~ 

295q5.242 
29544.085 

1 235C3.695 
2 29543.477 

29543.253 
29542.767 
29542.128 
29541.99% 
2954 1.278 

1 29541.084 
25538.698 

2 29538.149 
25536.422 
29535.917 

4 
5 
4 
4 
5 
4 
5 
9 
4 
4 
5 
4 
4 
3 
4 

9724.351-39268.050 
13309.910-43353.370 

i 
I 
I 

I 
I 
I 6.5- 6.5 
I 
I 

I 

. 3.0- 4 . 0  - 4 1  . -  
1 7 1  . -  . 4.5- 3.5 

10455.922-46028.005 1 I 1.0- 2.0 1.0- 2.0 

43529.065-13990.952 36 1 . - . 1.5- 1.5 

I 
29533.862 4 i 
29533.718 3 1 

29531.933 4 I 
1 29532.460 7 8768.139-53500.595 4 I 2.0- 2.0 2.0- 2.0 

2 29531.726 4 43965.055-14433.351 22 I . - . 0.5- 1.5 
2 29531.012 4 8198.666-37729.66s 13 i . - . 2.5- 2.5 

23529.995 3 I 
29529.794 3 I 

1 295i6.945 6 11E40.715-41359.665 -5 i 3.0- 4 . 0  3.0- 4 . 0  
2 29527.992 9 31542.950- 2014.956 8 I 1.5- 1.5 1.5- 1.5 

29527.657 4 I 
29527.098 4 I 

. 3.5- 2.5 2 29526.784 4 14235.565-43822.335 14 I . - 
~~ . 

29526.444 4 i 
29525.733 4 
29524.954 4 
29522.967 3 

29521.769 4 

29520.790 4 

23515.399 4 
2'3515.169 5 
29513.960 4 
29513.657 4 

23511.267 4 

29507.674 5 

29506.633 4 

2 29522.721 3 15578.500-45101.220 1 

1 25521.268 9 3172r1.867- 2203.606 7 

1 23516.500 6 6313.866-35830.330 -14 

1 29513.029 7 9724.351-39237.XO 0 

2 29505.452 9 39636.830-10168.453 35 

2 29507.236 4 13192.903-42700.125 14 

- . 6.5- 5.5 

2.0- 1.0 2.0- 1.0 

4 . 0 -  4 . 0  4 . 0 -  4 . 0  

3.0- 2.0 3.0- 2.0 

0.5- 0.5 0.5- 0.5 

- . 2.5- 2.5 

I -  I 
I I 

I 
I 

I 
I 
I I 
I I . .613 I 0.980 1.596* 616 I 
I I 
I I 
I I 
I I 
I I I 0.442 1.140* 698 I 
I 0.657 0.970* 313 I 
I I 

1:135 1:485 .350 

.36 .98 .62 

.81 
1.010 

.12 .310 

.880 .870 

. 1:48 .48 

:485 :965 .480 

1442 11170 .728 

:897 21399 1502 

i 

I 
I 
I 
I 
I 
I 
I 
I 
I 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 

I 
I 

0.355 0.980* 625 

1.OQO 1.728* 688 

0.362 1.150 788 

0.770 1.925*1155 
0.414 1.050* 636 

0.811 1.120* 309 
1.026 1.881 855 

0.790 0.950* 160 

0.000 1.060* 0 

1.016 1.495 479 

0.487 0.965 478 

0.442 1.210* 768 

0.900 2.402 1502 

0.372 0.815 443 

i 
1 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

80* 

-660 

- 1 7 1 ~  

-74 

-225 

3382.9842 
3383.0188 
3383.0643 
3383.1052 
3383.3212 
3383.3705 
3383.5062 
3383.5950 
3383.6353 
3383.6682 
3383.8099 
3383.8454 
3383.8703 
3383.8960 
3383.9517 
3384.0249 
3384.0860 
3384.1222 
3384.1445 
3384 A178 
3384.4807 
3384.6786 
3384.7365 
3384.9720 
3384.9885 
3385.1327 
3385.1925 
3385.2169 
3385.2987 
3385.4 152 
3385.4383 
3385.5357 
3385.6449 
3385.6834 
3385.7475 
3385.7835 
3385.8225 
3385.9040 
3385.9933 
3386.2212 
3386.2494 
3386.3586 
3386.4161 
3386.4709 
3385.9632 WL* 
3387.0895 
3387.1159 
3387.2547 
3387.2894 
3337.3615 
3387.5638 
3387.8858 
3387.9763 
3388.0266 
3338.0958 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 



C c 
1 0% OSS TERM TERM I 06s OPS OBS I TERM TERM TERM I OBS TERM I 

C WAVEtIU1:BER I 12 - T l  0-C I J2 - J1  J2 - J1 I 62 G 1  DG I G2 G 1  . DG I IS IS I WAVELENGTH NOTES 

1 29536.271 
295% .89 1 
29504.480 

2 29501.812 
29501.202 
29500.633 
29439.178 
29497.212 
29496.427 

2 29W5.025 
29495.734 
23495.179 

2 29494.810 
29494.712 
29494.444 
29494.126 
23493.860 

2 29493.227 
29493.061 

2 2S492.431 
25491.9% 

1 25491.408 
29490.9 17 
29590.476 
29490.114 
2W9.729 
29489 

2 294~8.433 
29488.203 

2 25487.201 
29486.855 

2 294t3.552 
2 29482.550 

29480.905 
29t80.536 
29479.985 

2 29477.8$3 
25477.041 
23'r76.00+ 
29475.678 
29475.280 
29473.357 
29471.290 

2 29470.929 
2 29470.453 
1 29470.083 

29469.705 
29469.334 
29W.021 

2 29458.672 
29466.732 

2 29466.343 
29465.626 
29465.378 
29455.151 

6 
6 
4 
6 
4 
4 
4 
5 
5 
9 
4 
4 
9 
9 
9 
4 
5 
4 
4 
5 
4 
9 
4 
4 
4 
8 
4 
6 
4 
9 
1 
4 
4 
4 
4 
4 
9 
4 
4 
4 
6 
5 
4 
9 
9 
7 
5 
5 
5 
8 
4 
5 
5 
4 
5 

31516.780- 2014.965 

36774.865- 7278.C52 

35212.783- 5717.976 

18720.075-4L213.315 

35213.495- 5717.976 

6313.866-35805.270 

402i4.ao5-io726.322 

33457.050- 3969.846 

15557.156-45140.685 
38724.835- 9242.356 

39185.820- 9707.980 

39176.695- 9707.980 

13435.773-3S303.115 

____- 

12* 

-2 

22 

6 

-13 

2 

4 

10 

-3 

23 
21 

3 

5 
-1 
15 

-23 

-2 

I I I I 
3.0- 4 . 0  3 .0 :  4 . 0  I .440 1.035 .645 I 0.442 1.090* 648 I -207 I 

I .  I I '  I 
I .  I I I 
I .  1 I I 

2.5- 1.5 2.5- 1.5 I 1.215 1:mO .665 I 1.215 1.881 666 I I 

1 .  1 I I . - . 2.5- 3.5 I . I 1.108 1.596 488 I I 
I .  . -36 I I 
I .  I I f 
i .  i i i 
I .  1 I . - . 3.5- 3.5 1 . I 1.060 1.040* 20 I 
I .  I I . - . 4.5- 3.5 I . I 0.977 1.596 619 I 

I 
I 

I .  I I I 
.485 1:075 .590 I 0.487 1.075 558 1-142 -138 I 

I .  I I I 
4.0-  5.0 4 . 0 -  5.0 I 

i 
I 

21*1 

i .  i i 
I .  I I 
I .  I I 
I .  I I . - . 4.5- 4.5 I . I 1.320 1.391 71  I 

I 
I 

-85 I 
I .  I I 

I .  I I I . - . 2.5- 2.5 I . I 1.000 0.850 150 I I . - . 2.5- 3.5 I . I 1.140 1.369 229 I I 
I .  I I I 
I .  1 1 I 
I .  I I I 

3.5- 2.5 3.5- 2.5 1 1.004 1:677 .670 I 1.002 1.670 668 I 

5.5- 6.5 5.5- 6.5 I 1.311 1:453 .172 I 1.313 1.485 172 I -44 ' -40*l 
i .  . .  
I .  
I .  
I .  
I .  
I .  

. - . 1.0- 2.0 I . 
I .  
I .  
I .  
I .  . - . 4 . 5 -  4.5 I . 
I .  
I .  
I .  

2.5- 2.5 
1.5- 1.5 1.5- 1.5 I . . .59 

2.5- 2.5 I 1.017 1:670 .653 

6.5- 6.5 6.5- 6.5 I . . .304 

1.016 
1.300 
0.355 

1.180 

0.724 

i 
I 
I 
I 
I 
I 

.670 654 I 

.881 581 I 

.050 695 I 
I 
I 
I 

.485 305 
I 

.060* 336 I 
I 
I 
I 

3388.1374 
33e8.2958 ZR 9 
33s3.3430 
3528.6495 
3388.7 195 
3388.7849 
3358.952 1 
3339.1779 
3389.268 1 
3389.3143 SI 
3389.3478 
33S9.4 116 
3389.4540 
3389.4652 
3389 -4960 

3389.90 14 
3389.9521 
3389.9937 
3390.0380 
3390.0891 
3390.1801 
3390.2134 
3390.3286 
3390.3648 
3390.7482 
3390.8635 
339 1.0527 
339 1.0951 
3391.1585 
3391.4049 IS* 

i 
I 
I 
I 
I 
I 

0 31*l 
76 I 

3391.4972 
339 1.6165 
3391.6540 
3391.6998 
3391.9211 
3392.1590 
3392.2006 IS* 
3392.2514 

5 
5 

5 
5 
5 
5 
5 

5 
5 

5 
5 
5 
5 
5 

5 

5 
5 
5 
5 
5 

5 

5 

5 
5 
5 

5 
5 
5 
5 
5 
5 

-222 3392.2980 I DJ1 
I 3392.3415 5 
I 3392.3342 5 
I 3392.4202 5 

28x1 3392.4581 
I 3392.6533 5 
I 3392.7286 
I 3392.8109 5 
1 3392.8397 5 
I 3392.8658 5 



I OBS 03s TERM TERM I CBS 08s OBS I TERM TERM TERM I 08s TERM 
'C ItA\EI:L!L!SER I T2 - T 1  0-C I J2 - J1 JL! - J1 I 62 G 1  DG I G2 G 1  DG I IS IS 

294 64.531 
2946 1.347 
2946 1.052 
29459.633 

1 29G58.141 
23957 .749 

2 29455.557 
29G56.138 

2 29455.297 
29454.926 
29454.534 

129453.592 
2 29G52.879 
1 29452.579 
129'152.522 

29451.676 
2 23451.279 

23449.552 
29449.269 

2 27446.965 
29446.257 
29445.890 

294q2.660 
293.42.1307 
29'141.412 
29440.621 

29451.078 

2 294Sr.4'18 

-. .... ~- 
29439.792 

2 29438.6C? 
1 29436;871 

29436.367 
29434.734 
29432.2 15 
29631.413 
23430.977 -. - . . . . . 
29430.397 

1 29428.211 
29427.977 
29426 .a75 
29425. a54 
29425.35C 

29424.605 
2 29423.864 

29423.655 
2 29422.207 
2 29420.071 
2 23419.322 

29418 3 9 7  
29417.445 
294 15.966 
29415.233 
29414.79 1 
29414.112 

2 29424.820 

4 
4 
4 
5 
9 
5 
6 
5 
5 
4 
4 
6 
3 
3 
9 
4 
4 
7 
4 
3 
9 
3 
4 
6 
4 
3 
3 
4 
5 
5 
4 
3 
3 
5 
5 
3 
5 
5 
3 
4 
4 
5 
3 
4 
5 
3 
7 
7 
9 
4 
3 
4 
4 
4 
5 

9724.351-39152.490 2 

35094.785- 8633.233 5 

40181.615-10726.322 4 

31657.182- 2103.606 16 
44941.447-15GC8.530 -38 
31656.500- 2203.605 -15 
6313.866-35766.~0 a 

11504.095-40955.335 -11 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i 
3.0- 2.0 3.0- 2.0 I 

I . - . 5.5- 5.5 I 
I . - . 3.5- 4.5 I 

. - . 2.0- 1.0 I . - . 3.5- 3.5 I . - . 1.0- 1.0 I 
4 . 0 -  4 . 0  4 . 0 -  4.0 I 

I . - . 3.5- 3.5 I 

I 

I 3.0-  3 .0  

i i 
35945.320- 7498.364 9 I 1.5- 2.5 1.5- 2.5 I 

I I 
I I 

36942.795- 7498.364 17 I 2.5- 2.5 2.5- 2.5 I 
I I 
I I 
I I 
I I 
I I 

16593.963-46032.640 -25 I . - . 2.5- 1.5 I 
8768.139-33294.990 20 I . - . 2.0- 3.0 I 

I I 
I I 
I I 
i 
I 
I 
I 
I 
I 
I 
I 

37202.870- 7774.653 -6 I 4 . 0 -  4.0 4 . 0 -  4 . 0  

. 4.5- 3.5 33657.180- 9242.356 -4 1 . - 
34925.920- 5502.060 4 I . - . 2.5- 1.5 

4Oi48.535-10726.322 -6 I 3.5- 4.5 3.5- 4.5 
33353.920- 3759.846 -3  I . - . i.5- 2.5 
39127.295- 5707.980 7 I 5.5- 6.5 5.5- 6.5 

I 
I 
I 
I 
I 
I 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

:46 1102 .56 

:49 1:06 .57 

. .256 

1:059 11330 .271 

1:123 11463 .440 

11169 1:475 .306 

0.442 0.990+ 548 

1.090 1.514* 424 

1;oao i.391+ 311 

0.000 1.495* 0 
1.230 1.057* 173 
0.901 1.495 594 
0.487 1.055 568 

0.859 0.850 9 

1.030 1.321 291 

1.040 1.321 281 

0.983 o.ooo* o 
0.362 1.085 723 

1.125 1.463 338 

1.092 1.369 277 

1.115 1.169 54 

1.060 1.391 331 
0.943 1.670 727 
1.179 1.485 306 

--------- 

-284 

17 

-43 
-141 

-508 

-277 

-66 

- 171 

489 

-57 
. 4 1  419 

3392.9372 
3393.3039 
3393.3367 

3393.6732 
3393.5008 

3393 .ma4 
3393.8557 
3393.9040 
3394.0009 
3394.0437 
3394.0888 
3394.1974 HAZY 
3394.2796 C2 
3394.2796 C2 
3394.3207 

3394.4640 

3394.6630 
3394.6956 
3394.9613 
3395.0429 
3395.0852 
3395.2515 
3395.4554 
3395.5330 
3395.6016 
3395.6928 
3395.7885 
3395.9200 
3396.1254 
3396.1836 
3396.3720 
3396.6627 
3396.7553 

3394.4182 

3394.4871 

3396 .a056 
3396 .a725 
3397.1249 
3397. I519 
3397.2791 
3397.3970 
3397.4552 
3397.5164 
3397.541 1 

3397.6509 

3398.1513 IS* 
3398.2004 

3397 .ti268 

3397.8181 
3398.0645 

3398,3678 
3398.4235 

3398.6748 
3398.7533 

3398.6 161 

5 
5 
5 
5 

5 

5 
5 
5 
5 
5 

5 

5 
5 
5 

5 
5 

5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 

5 

t; 
0 



c 

- . .  
- . .  

I 
I 

I 

~ 

1 2.0- 3.0 
I . -  . 
I . -  . 
I 
I . -  . 
1 

2 29613.666 
29413.209 
29412.515 

2 27412.159 
2 29409.773 
29409.332 
295CS. 367 
29406.533 

1 29406.329 
2 29403.961 
294 03.530 
29402.247 
29401.457 
29401.013 
29400.577 
29399.975 

5 
4 
4 
4 
7 
3 
4 
5 
4 
9 
2 
1 
0 
0 
0 
'1 

36692.525- 7278 A62 

15657.156-45359.320 
10435.770-,j9&5.560 

11340.715-41247.030 
40130.265-10726.322 

3 

-5 
- 17 

14 
18 

2 29399.445. 4 15657.155-45056.650 -49 
2 29399.205 3 10435.770-39835.970 5 

1 29396.158 2 11840.715-41236.870 3 
2 29393.852 5 33363.790- 3969.846 -92 
2 29393.852 5 23393.835- 0.000 17 

29398.430 1 

29392.87 5 -5 
29392.279 
29391.940 

2 29391.700 
29391.213 
23390.524 
29339.646 

2 29583.746 
29385.502 
29323:255 

2 29387.905 
2 29~7.251 
2936.468 

1 29-735.400 
25385.051 
2934.673 

2 29334.309 
29 383.720 
29383.481 
29383.0 12 
29382.696 
29332.433 
29522.123 4 
29551.724 0 
29381.294 3 
29X0.814 4 

1 2920.229 
2 29373.771 
1 29379.448 
29379.025 

2 29373.512 
23378.213 
29377.213 

4 
0 
1 14561.607-43953.250 
4 
1 
4 
1 13192.903-42581.655 
1 
1 
1 40114.225-10726.522 
4 13013.685-42400.935 
1 
4 39523.901- 10228.473 
1 
4 
0 36882.645- 7498.364 
2 - 
1 
1 
1 
4 

5 8768.139-wi48.375 
4 43370.630-13990.952 
2 37154.100- 7774.653 
4 
0 39566.980-10185.463 
4 
4 

17 

-6 

2 
11 

-28 

28 

-7 
43 
1 

-5 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. - . 5.5- 4.5 

. - . 2.5- 2.5 
4.5- 4.5 4.5- 4.5 

. - . 3.0- 4 . 0  
5.5- 4.5 5.5- 4.5 

. - . 2.5- 2.5 
4.5- 3.5 4.5- 3.5 

. - . 3.0- 4 . 0  
3.5- 2.5 3.5- 2.5 
0.5- 0.5 0.5- 0.5 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

:724 1:024 .300 

. .233 

.70 .84 .14 

, 1:07 1:66 .587 
-0.516 3.145 3.66 

I .  
I .  

- . 4.5- 4.5 i i 
5:5- 4.5 5.5- 4.5 I .95 

6.0- 

2.5- 

2.0- 
2.5- 
5.0- 

1.5- 

I 
6.0 I 

I 
I 

2.5 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3.0 I 
1.5 I 
4 . 0  I 

I 
0.5 I 

I 
I 

.35 

1.070 1.545 475 

1.000 0.730* 270 
0.724 1.021 297 

0.811 1.065 254 
1.150 1.391 241 

1.000 1.030 30 
0.724 0.850* 126 

0.811 1.020 209 
1.078 1.670 592 
-0.516 3.150 3666 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i 0.372 
I 
i 1.135 

1:OO .05 I 0.950 
1 
I 1.140 
I 
i 1.010 
I 

.790* 418 i 
I 
I 

.391 256 I 

.OOO* 50 I 
I 

.431* 291 I 
I 
I 

.321 311 I 
1 
1 
I 
I 

i 
I I 

.66 .31 I 0.362 0.690 328 I 
I 1.265 1.728 463 I 
I 1.120 1.463 343 I 
I I 
I 1.180 2.402*1222 I 
I I 
I I 

i 

-15* 

-183 -227 

-6 
-76 -95 

- 124 

-29 

3398.8048 
3398.8576 
-3398.9378 
3398.9789 
3399.2547 
3399.2999 
3399.4172 
3399.6293 
3399.6528 
3399.9266 
3399.9765 
3400.1248 
3400.2162 
3400 2675 
3400.3180 
3400.3876 
3400.4489 
3400 A767 
3400.5663 
3400.8291 
340 1.0960 
3401.0960 
3401.2090 
3401.2780 
3401.3172 
340 1.3450 
3401 .GO13 
3401.4737 
340 1.5827 
340 1.6869 
340 1.7 151 
3401.7437 
340 1.7842 
3401.8588 
340 1.9506 
3402.0742 
3402.1146 
3402.1584 
3402.2005 
3402.2687 
3402.2964 
3402.3507 
3402.3873 
3402.4120 
3402.4537 
3402.4999 
3402.5497 
3402.6053 
3402.6730 
3402.726 1 
3402.7635 
3402.8125 
3402.87 19 
3402.9065 
3403.0224 

5 
5 
5 

5 
5 
5 

500 

5 

2 LNS 
2 LNS 

5 
5 

5 

5 

DJ1 

5 

5 

5 
5 

5 

5 
PB 

5 

5 
5 



1 09s O W  TERII TERM 1 '  06s OBS OBS I TERM TERM TERM I OBS TERH I 
C )IAVEI:Oi3ER I T2 - T I  0-C I J2 - J1 J2 - J1 I G2 G 1  OG I 62 61 DG I IS IS I HAVELENGTH N O T E S  

29376.790 4 
29376.411 0 
29375.967 4 
29375.532 4 

29374.33 4 
2 29375.022 4 33013.250- ass .233 5 

29373.tt9 4 i 

I 
I .  
I .  
I .  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 

3403.0714 
3403.1153 
3403.1667 
3403.217 1 
3403.2762 
3403.3554 
3403.4330 
3403.4892 
3403.5442 
3403.5713 
3403.6297 
3403.7067 INTQ 
3403.77 16 
3403.8185 
3403.8439 
3403.8832 
3403.9263 
3403.97 14 
3404.009 1 
3404.0584 
3404.089 1 
3404.1418 
3404.1782 
3404.2257 
3404.3071 DJO 
3404.3940 
3404.4414 

5 

5 
5 

5 
5 

5 

5 

5 
5 

5 

5 
5 
5 

5 

5 

5 
5 

i .  
5.5- 5.5 I . . .375 

I .  
I .  
I .  

3.0- 3.0 1 . . .905 

5.5- 5.5 1.145 1.514 369 

-. - . - . . . . . 

29373.154 0 i 
129372.709 3 9721.351-39097.075 -15 I 3.0- 3.0 

1 29371.971 5 6313.865-35585.835 2 I 4 . 0 -  5.0 
129371.307 0 9Uf.801-38753.100 8 I . - . 

2G372.475 4 I 
0.442 1.345 903 

0.487 1.104 617 
0.801 1.530 729 
0.724 0.725 1 

0.921 0.980+ 59 

4.0-  5.0 
5.0- 5.0 
4.5- 4.5 

2.5- 3.5 

I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

:503 1:120 A17 

:713 :713 2 29370.747 6 10436.770-39307.520 -3 I . - . 
23170.34 2 

2 29370.123 
29359.784 
59359.412 
3 3 5 9 .  C23 
253:s .633 
?S?tP .272 
23352. G37 
29337.553 

4 i 

~ 

29357.233 
1 29366.829 

2?366.127 
29355.377 
29364.96.8 

I .  
3.0- 2.0 . 

I .  
I .  

0.811 0.925 114 

1 
4 

29364.453 1. 
2 2935G.109 6 36612.955- 7278.862 16 I 3.5- 4.5 

29353.574 1 1 
29362.539 1 I 

29561.647 2 I 
29351.046 1 1 

2 29352.093 4 15778.634-45140.685 42 I . - . 

3.5- 4.5 

1.5- 2.5 

3.0- 3.0 

1.346 1.535 . 189 1.356 1.545 189 

1.133 0.850 283 
04.7266 
04.7748 

3404.8265 
3404.8962 
3404.9216 
3404.9469 
3405.0233 
3405.0628 
3405.1044 
3405.1656 
3405.1878 
3405.2427 
3405.3382 
3405.3659 
3405.4631 
3405.6398 
3405.7724 
3405.81 18 
3405.9996 
3406.0317 
3406.1844 
3406.2660 
3406.3231 
3406.3794 
3406.4696 

29360.827 0 i 
29350.609 0 I 
23359.950 4 I 
29353.610 4 I 
29353.251 0 I 

23335.552 1 I 
29355.059 3 I 
29357.235 3 I 
29356.997 4 I 
23355.153 2 I 

1 23353.723 2 35503.23- 614q.515 0 I . - . 1.135 1.473 338 . 
5 

5 
3.5- 3.5 

4 . 0 -  3.0 

3.5- 3.5 

1:10 1:48 .38 

2 2 9 3 5 ' i . c ~  2 17532.937-46887.595 -22 i . - . 
29253.493 4 I 
29353.153 1 I 
23351.535 1 I 
29351.253 2 I 
233G9.239 1 I 

1 29349.912 4 35494.450- 6104.515 7 I 4 . 0 -  3.0 

1.238 0.930 308 

1.098 1.473 375 

293.i8.747 1 
21358.262 1 

2 29347.4&5 3 14295.565-43643.050 -10 0.790 0.990* 200 . .  



c c 
2 293G2.569 

293G1.9 18 
23341.021 

2 29343.562 
29340.C51 
29333.872 
23337.429 
29357.056 1 

2 29334.956 
2 29334.285 

29332.595 
29 332.27 3 
29329 .a1 

1 29327.360 
29325.738 
29323.803 

2 29323.112 
2 29322.326 

1 29329.502 

2 29321.831 
2 29321.510 

29320.670 
29320.376 
29320.031 
29319.290 

4 
6 
2 
2 
1 
2 
4 
0 
0 
0 
4 
1 
1 
3 
3 
3 
0 

34344.620- 55C2.050 

36835.925- 7478.364 
.. 

17242.750-46577.625 81 
35613.145- 7278.862 2 

10436.9?2-39316.410 14* 
33627,017- 4299.659 2 

16362.000-45685.090 .22 
31558.190- 3235.770 -4 .___ ~ 

39510 .2iS- io iE8.4 i3  14 
40047.795-10726.322 37 

2 29318.896 4 37957.130- 8638.233 -1 
2 29318.207 1 41325.730-12307.503 -20 

29,317.129 1 
29316.033 2 

2 29315.763 0 15178.115-44493.850 28 
2 29314.658 2 36593.540- 7278.862 -10 

29314.448 2 
29314.039 1 
29309.716 2 

1 29319.X6 3 35i53.905- 6144.515 -4 

1 28306.247 4 38G85.490- 9179.262 19s 
27303.180 2 

293e5.994 4 
i 29305.263 3 9 m . 8 o i - x , m . o 7 5  -11 

29304.832 1 
29304.475 0 
29304.144 0 
29302.20s i 
29301.696 1 

2 29300.t82 0 19317.370-M8618.059 2 
1 29289.614 4 6313.816-35613.430 -10 
1 29299.315 7 29299.312- 0.000 3 

29238.629 3 
2 2E36.247 2 43267.155-13990.952 24 

29295.479 0 
29295.01i-3 2 
23294.515 0 

2 29274.162 1 17296.905-46531.055 12 

1.5- 1.5 1.5- 1.5 

3.5- 2.5 3.5- 2.5 

. - . 2.5- 3.5 
4.5- 4.5 4.5- 4.5 

. - . 1.0- 2.0 
2.0- 2.0 2.0- 2.0 

. - . 4.5- 4.5 
0.5- 0.5 0.5- 0.5 . - . 0.5- 0.5 . - . 3.5- 4.5 

4.5- 5.5 4.5- 5.5 . - . 0.5- 1.5 

. - . 0.5- 1.5 

. - . 5.5- 4.5 

4 . 0 -  3.0 4.0-  3.0 

4.0- 5.0 4 . 0 -  5.0 

5.0- 5.0 5.0- 5.0 

. - . 4.5- 3.5 
4 . 0 -  5.0 4.0- 5.0 
1.0- 0.0 1.0- 0.0 

. - . 1.5- 1.5 

. - . 4.5- 3.5 

11533 1:174 .359 

. .255 

1:006 1:550 .544 

1:317 1:490 -173 

1:39 :295 1.10 

1:160 1:5?0 .36 

1:115 1:452 .337 

1:145 1:454 .309 

180 1:17 .37 

:51 1:09 .586 
1.324 .OOO 

1.528 1.169 359 

1.225 1.321 96 

1.200 0 .750~ 450 
1.010 1.545* 535 

0.355 1.190* 835 
1.304 1.482 178 

1.050 0 .955~ 95 
1.370 0.299~1071 
0.290 2.402*2112 
1.100 1 . 3 9 1 ~  291 

1.160 1.514 354 
0.560-0.019* 579 

,0.085 1.110*1195 
1.145 1.545 400 

1.130 1.473 343 

1.145 1.454 309 

0.801 1.170~ 369 

1.225 0.920* 305 
0.487 1 . 0 9 0 ~  603 
1.307 0.000 0 

1.205 1.728 523 

0.494 1.100 606 

-28 

-208, 

32 20 

78 

-783 

-251 
-31 -55 

3406.6249 
3406.795 1 
3407.0404 
3407.1159 
3407.220 1 
3407.2734 
3407.3316 
3407.4697 
3407.6373 
3407.6609 
3407.9246 
3408.0025 
3408.1989 
3408.2363 
3408.5143 
3408.5583 
3408.8073 IS* 
3408.9958 
3409.2208 
3409.301 1 
3409.3925 
3409.4501 
3409.4874 
3409.5851 
3409.6193 
3409.6594 
3409.7456 
3409.7914 
3409.8715 
3409 -9969 
3410.1244 
3410.1558 
34 10.2832 
34 10.3088 
3410.3564 
3410.8594 
34 10.8978 
3411.0382 
341 1.2631 
341 1.2926 
341 1.3777 
3411.4209 
3411 .ti694 
3411.5080 ’ 
34 11.7334 
3411.7930 
3411.9111 
3412.0354 
3412.0703 IS* 
3412.1501 
3412.4253 
3412.517 1 
3412.5673 
34 12.6294 
3412.6705 

5 

5 

5 

I I 



29293.076 0 
29292.507 1 

2923.710 4 
2 292i9.214 5 38997.205- 9707.930 -1 

2 29287.769 2 3~3530.110- 9242.356 15 

1:073 11435 
I 

.412 I 1.073 
I 

1.485 
i 

412 I 187 
I 

i 
187 I 

I 
I 
I 
I 
I 

34 12.8640 
3413.2458 
3413.3058 
3413.4154 
34 13.596 1 
3413.6314 
3413.6837 

5.5- 6.5 5.5- 6.5 

- . 2.5- 3.5 

1 :29 

.940 

1119 

5 

5 
5 

i 1.245 1.369 124 i 
I I 
I I 
I I 

.44 I 1.058 1.482 424 I 
I 
I 
I 0.494 0.750* 256 I 
I I 
I I 
I 1.145 1.369 224 I 
I I 

0.494 1.025 531 I 
1.192 1.463 271 I 

I 
1.056 1.482 426 I 

I i 0.790 1.005 215 I 
I I 
I I 
I 0.801 1.090* 289 I 
I I 

I 

m a 5 . 2 1 9  5 
29285.915 4 
29225.467 0 

1 23254.739 2 
1 
1 
0 
2 
2 
1 
4 
0 
1 
2 
3 
2 
2 
1 
3 
33 
3 
5 
1 
5 
0 
1 
0 
2 
2 
2 
2 
1 
1 
2 

L 1 ' ) - - 2 . 2 2 @  1 
29251.655 1 
fSL51.0iO 1 

2 2550.878 4 
2 29250.408 2 
1 29249.872 6 
2 25263.642 0 

1 
1 
4 
3 
1 
4 
1 
1 
9 

- - .  

33584.384- 4299.659 13 3.0- 2.0 3.0- 2.0 28 I 3413.7687 
29284.275 
23282.293 

2 23280.734 
2$?81.3<0 

i 
I 
I 
I 
1 
I 
I 
I 
I 
I 

12 I 
I 
I 
I 
I 
I 
I 

0 7*1 
-145*1 

I 
-270* I 

I 
-27 I 

-310 I 
88* I 

I 
I 
I 
I 
I 
I 
I 

34 13.8227 
3414.0538 
3414.2356 
3414.2815 
3414.3328 
3414.3965 
3414.6587 
34 14.7 135 
3414.7402 
3414 -7894 
34 14.8593 
34 15.0 198 
3415.0636 
3415.09 10 
3415.7555 
34 15.9347 

17295.905-46577.625 14 - . 4.5- 3.5 
4:O- 4.0 

23279.900 
2 29279.354 

i9 i77.106 
2 29276.636 
1 23276.407 

29275.955 
1 21275.X6 

29274.0 10 
2 29273.635 

2727 3.400 

3G521.710- 9242.356 0 

17296.905-46573.500 41 
37051.050- 7774.653 10 

33575.046- 4299.659 -1 

14295.565-43569.180 20 

- . 4.5- 3.5 

- . 4.5- 5.5 - . 5.0- 4 . 0  

- . 3.0- 2.0 

. - . 3.5- 3.5 

5 

21267.735 
1 29265.170 

23265.529 
2 29P6rt.964 
2 27253.583 
2 27263.223 

DJl 
so 

SI 
9336.801-33652.990 -19 

32507.290- 9242.355 30 
13309.910-43073.510 -17 
13013.685-42275.835 23 
14561.607-43822.335 -1 

- . 5.0- 4 . 0  

3.5- 3.5 3.5- 3.5 - . 4.5- 4.5 

3416 -0095 
~~ 

3416.0095 
3416.0754 IS* DJO 
3416.2367 

3416.5701 
3416.5984 

3416.27a7 

.37 .08 

.125 .185 

3416.0754 IS* DJO 
3416.2367 

3416.5701 
3416.5984 

3416.27a7 5.5- 4.5 5.5- 4.5 
- . 1.5- 2.5 

0.950 1.120~ 170 I 
1.149 0.950* 199 I 2 23265.727 

29260.485 1 
1.250 3.150 1900 I 
0.308 0.832 524 1 
1.085 1.391 306 I 
1.791 1.110* 681 I 
1.095 1.057 38 I 

I 
I 
I 
I 

2 29259.6f.i 
2 25259.443 
2 29253.402 
2 29253.074 
2 252X.074 

29259.700- 0.000 -14 

39984.710-10726.322 14 
8709.640-37969.065 18 

- . 1.5- 0.5 
315- 2.5 3.5- 2.5 
5.5- 4.5 5.5- 4.5 

3416.6917 
3416.7200 
3416.8416 SO 
3416.8799 C 2  
3416.8799 C2 
3416.5605 
3417.0900 
3417.1342 
3417.5637 
3417.6294 
3417.6993 

15235.771-44493.850 -5 
44746.615-15488.530 -11 

- . 0.5- 1.5 
- . 4.5- 3.5 

43943.935-!4593.090 33 
36492.760- 9242.355 4 
6313.866-35553.72s 10 

43581.995-14433.351 -2 
46411.669-17163.470 -16 

- . 1.5- 0.5 - . 3.5- 3.5 
1.095 0.840 255 i i 3417.7205 
1.095 1.369 274 I I 3417.7754 
0.487 1.204 717 1-406 -407 I 3417.8381 
1.065 1.925 860 I I 3417.9818 
1.080 1.?00* 120 I I 3618.0331 

I 3418.0698 
I 3418.1706 

I 
I 

0.487 0.990 503 I -217 I 3415.4800 
I I 3418.6910 

5 

4 . 0 -  3.0 4 . 0 -  3.0 - . 1.5- 1.5 - . 3.5- 4.5 

.505 1.222 .717 

.93 1189 

2 29243.203 
29247.839 
25247.027 5 

5 

1 29244.350 
3 2 4 2 . 5 7 i  
25243.262 
2i211 1.%6 
29241.5:O 

2 23240.979 

6313.866-35558.235 11 - . 4.0- 4 . 0  

i 3418.7299 
I 3418.7762 
I 3418.8120 

i 
I 

i 
I 
I I 

.960 I 0.921 1.881 960 I 0 -10 I 3418.8776 IS* 31255.945- 2014.956 0 1.5- 1.5 1.5- 1.5 



c 
C HAVENUEIBER I T2 - T I  0 - C  

0.811 1.100 289 
I 

I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 -41 

I -292 

1 -272 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1-224 
1 
I 28 

I 

I 
-292 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-64 I 
I 
I 
I 
I 

8* I 
I 
I 
I 
I 
I 
I 

-35 I 
28a I 

I 

34 19.4248 
34 19.54 10 
3419.5975 
3419.6799 
3419.8229 
3420.1043 
3420.1366 

. - . 3.0- 3.0 . .293 1 29236.300 
29235.306 
23234.823 
2S234.119 
29232.895 

1 23230.431 

11540.715-41077.010 5 

9724.351-33954 3 4 0  

14221.716-43451.520 

2 

7 

. - . 3.0- 2.0 

. - . 0.5- 1.5 

.020* 578 

.190*1298 

0.442 

0.108 
29239.215 

2 29229.811 
29229.073 
29228.475 
29227.522 
29226 .a35 

29225.6 13 
2923.308 
2923.932 
23223.292 

1 29222.994 
29221.360 

1 29220.971 
29220.114 

2 29219.778 
29218.922 

2 29217.618 

29225 .a28 

4 ~~. 

3420.1839 
3420.2702 
3420.3402 
3420.4517 
3420.5322 
3420.6500 
3420.6752 
3420 3279 
3420.8719 
3420.9469 
3420.9818 
3421.1731 
3421.2186 
3421.3189 
3421.3583 
342 1 .4535 
3421.61 12 
3421.6333 
3421.6718 
3421.7724 
3421 . a 6 0  
3421.9485 
3422.029 1 
3422 - 1142 

0 
1 

36937.640- 7774.653 

9386.801-3607.775 

33189.610- 3969.846 

47735.510-18517.872 
37855.640- 8635.233 

31231.210- 2014.966 

7 

-3 

' 14 

-20 
-20 

-2 

. - . 4 . 0 -  4 . 0  

5.0- 4 . 0  5.0- 4 . 0  

2.5- 2.5 2.5- 2.5 

. - . 1.5- 0.5 . - . 6.5- 5.5 

0.5- 1.5 0.5- 1.5 

1.256 

0.801 

1.121 

1.095 
1.090 

0.860 

0.801 
1.109 
1.115 
1.120 
1.045 

1.463 207 

1.105 304 

1.670 549 

2.755 1650 
1.514* 424 

1.881*1021 

:795 1 : l O  .315 

1:127 1:674 .547 

:88 1:87 .99 

180 1:04 .238 

1:11 1:48 .37 

2 29217.387 
29217.101 

1 
1 - - . . . . . 

2 29216.242 
292 15.272 
29214.738 
29214.050 
292 13.324 
29213.0 18 3422; 1500 

3422.2010 
3422.7 166 
3422.7427 
3422.8140 

5 
129212.533 
1 29203.162 
2 29207.960 
2 29207.351 
2 29207.121 

29206.379 

-1 
16 
16 
-4 
33 

5.0- 6.0 5.0- 6.0 . - . 2.0- 2.0 
. - . 2.5- 3.5 

5.5- 6.5 5.5- 6.5 

1.039 238 
1.482 373 
1.596 481 IS* 
1.485* 365 
1.391 346 39933.405-10726.322 - . 3.5- 4.5 3422.8410 

3422.9279 
3423.0272 
3423.1382 
3423.6294 
3423.8944 
3423.9471 
3423.9874 DJ lSI  
3424.1943 
3424.2243 
3424 -2478 5 
3424.3087 
3424.3606 
3424.4072 
3424.6764 
3424.7479 5 
3424.789 1 
3424.8325 IS*  
3424.9239 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

29205.532 
29204.585 

3 
0 
1 
1 
1 
5H 

2 9 i o o  .3G 
29 198.135 
29 197.686 
2919: .342 
29 i95.578 
29 195.322 
29 195.122 

2 29194.603 
29194.160 
29193.753 

2 29191.468 
29 190.859 
23190.508 

1 29190.133 
2 29189.359 

1 :250 

1 : 184 

37832.865- 8638.233 -9 4.5- 5.5 4.5- 5.5 .514 .264 .514 264 

.545 373 

-463 353 
.060* 10 

1.250 

1.172 

1.110 
1.050 

.557 .373 36470.320- 7273.862 10 3.5- 4.5 3.5- 4.5 

5 
2 

36964.778- 7774.653 
16362.500-45551.330 

13 
29 

4 . 0 -  4 . 0  4 . 0 -  4 . 0  
. - . 4.5- 5.5 

. .354 



I 

1.228 1.391 163 

29185.676 1 
231C.b.Cl7 4 
29;85.776 3 
29155.4:; 4 

2 29184.8C2 7 
29183.711 4 

2 2912.319 7 
23181.943 1 
291E0.789 2 
29179.360 1 
23178.724 4 
23173.262 1 
29178.040 1 

2 29177.494 7 
29177.138 5 
29176.800 3 
29176.207 4 
23175.017 2 

2 29174.650 3 
2 29174.650 3 

29173.361 1 
1 29172.322 3 

29171.333 1 

29170.398 4 
29166.710 1 

2 29170.Yrti) 1 

. 

2 29163.565 1 
29167.359 1 

2 29166.046 1 
29166.628 1 

2 29165.061 4 
29165.370 2 

2 29164.810 1 
29161.419 1 
29161.211 2 
29?60.863 4 

2 29160.232 3 
2 27160.115 3 
. 29158.577 0 

29157.178 0 
29156.170 3 
29155.200 1 
29154.154 1 

2 29153.737 4 
29152.230 2 
59151.219 2 

2 23150.629 2 
1 25150.482 2 

29?49.2:3 1 
29145.562 2 
29145.532 3 

2 23144 .23  1 
29144.375 1 
29143.860 2 
23141.702 5 

I (39s G9S TE?M TERH 
T2 - T 1  0-C I J 2  - J1  J2  - J1  

-------------------------+-------------------- 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
1 
I 
I 

I 
I 

I 
I 

I 1.5- 2.5 

I 

I 

I 
I 
I 

I 
I 
I 
1 
I 

I 
I 

I 
I 
I 
I 
I 

3G302.775- 5717.976 3 I 3.5- 3.5 3.5- 3.5 

31197.255- 2014.966 0 1 0.5- 1.5 0.5- 1.5 

35t95.470- 5717.976 0 I 3.5- 3.5 3.5- 3.5 

. 2.5- 2.5 16593.963-55768.610 3 I . - 
14255.555-43ct70.195 20 I . - . 3.5- 3.5 

8768.139-i7940.455 6 I 2.0- 3.0 2.0- 3.0 

16593.963-45764.910 -7 I . - . 2.5- 1.5 

36666.870- 7498.354 -1 I . - . 2.5- 2.5 

14476.135-43643.060 21 I . - . 4.5- 3.5 

. 2.5- 1.5 34668.015- 5502.060 6 I . - 

. 1.5- 2 .5  36663.170- 7493.364 4 I . - 

39M6.605-10725.322 -1 I 5.5- 4.5 5.5- 4.5 
17733.707-45533.7i5 79 I . - . 0.5- 1.5 

33123.530- 3369.846 3 I 2.5- 2.5 2.5- 2.5 

. 4.5- 4.5 
8758.139-379i3.t20 1 I 2.0- 1.0 2.0- ’1.0 

39876.970-10725.322 -19 I . - 

. 3.5- 2.5 55642.955- 7498.354 -3 I . - 

i 

OBS OBS OBS 
62 G1 DG 

11153 1:588 .430 

:794 1:894 1.10 

1:179 1:608 .429 

1375 1:185 .81 

. 1.00 

1:leO 11180 

1122 1:39 17 

1:30 1:69 .39 

.360 .690 .33 

I 
I 3425.2387 
I 3425.3161 
I 3425.3444 

I I 3525.3575 
1.155 1.596 441 I 168 172 I 3425.4587 

0.776 1.881 1105 

I 
I 

1.165 1.596 431 I 

0.983 0.755 228 
0.790 0.860 70 

0.362 1.170* 808 

0.983 0.660* 323 

1.157 1.321 164 

1.060 0.990* 70 

1.175 1.169 6 

1.635 1.321 314 

i - 14* I 
I 
I 
I 
I 
I 
I 

192 198 I 
i 
I 
I 
I 
I 
I 
1 

-239 -239 I 
I 
I 
I 
I 
I 
I 
I 
I 

68* I 
I 
I 
I 
I 
I 

31*1 

3425.5867 
3425.7501 
3425.7943 
3425.9298 
3426.0999 
3426. I722 
3426.2265 
3426.2526 
3426.3167 

3426.6507 
3426.8021 
3426.9241 
3427.0345 
3427.0865 
3427.1502 
3427.3473 
3427.3726 
3427.5073 
3427.5558 
3427.5932 
3427.67 16 
3427.74 70 
3427.8068 
3428.2055 
3428.2299 
3428.2708 
3428.339 1 

I 3428.5396 
I 3428.7041 
I 3428.8227 
I 3428.9367 
I 3429.0562 

108*l 3429.1068 
I 3429.2561 

i 3428.3538 

I 3429.4050 
I 3429.4744 

I 
1.115 1.391 276 I 
0.362 0.690 328 I I 3429.4917 

I 3429.6581 
I 3429.9059 

I 
I 3430.0742 

I 
-36 I 3430.1353 

I 
1.356 1.321 35 I 

I I 3430.210it 
I I 3430.2710 
I I 3430.5250 

5 

NOTES . - - - - - - - 
5 

5 

5 

5 

C2 
c2 

5 

CQ 

5 

5 



c 
c I IALE~UKXR I T2 - T1 0-C 

7913r.:iC 1 
29127.359 0 
2;135.192 2 
29135.8Vt 2 
29135.334 3 

29134.023 0 
2 29134.914 2 40934.150-11799.241 5 

29132.652 1 
29132.337 3 
29131.819 3 
291T0.4?5 1 
29129.9s3 1 
23129.044 1 

29128.355 0 
2 29128.729 4 34630.775- 5502.060 14 

29126.591- 0 
1 29126.079 4H 12351.522-41477.600 1 
29125.491 0 

2 23124.400 4 12992.644-42117.035 9 
29123.687 3 
29120.627 2 
29118.416 4 
29118.241 1 
29117.7’14 2 
29116.945 2 
29115.734 i 
29115.432 1 
29115.062 2 
29114.858 2 

29113.345 2 
1 29113.972 3 36238.610- 7774.653 15 

29112.835 0 
2 29112.168 1 43305.265-14693.070 -7 
23110.462 0 
29109.021 1 

29108.341 1 
29107.243 2 

1 29108.768 4H 9,7e6.801-38495.570 -1 

29105.831 4 

29105.309 1 
1 29105.544 5 33405.200- 4299.659 3 

2 29105.072 1 i9532.555-48737.654 -37 
2 29104.633 4 13013.685-G2118.305 13 
29103.701 1 
27103.225 3 
29101.933 1 
29101.554 1 

29099.338 4 
1 29100.466 7 9724.351-33324.820 -3 

1 29095.774 1 55870.455- 7774.653 -28 

1 29095.099 2 1184C.715-4OS35.790 26* 
23095.455 1 

29094.839 1 
23092.826 2 

6.0- 7.0 6.0- 7.0 

2.5- 2.5 2.5- 2.5 
. ’  I 

5.5- 5.5 I 
3.5- 2.5 1 

I 
I 
I 
I 
I 
I 
I 

4 .0 -  4 .0  4 . 0 -  4 . 0  I 
I 
I . - . 1.5- 0.5 I 
I 
I 

5.0- 5.0 5.0- 5.0 I 
I 
I 
I 

2.0- 2.0 2.0- 2.0 I 

i 
I 

3.0- 3.0 3.0- 3.0 I 
I . - . 5.0- 4 . 0  I 
I 

3.0- 4 . 0  3.0- 4 . 0  I 
I 
I 

1:19 1:19 

:995 1:085 .090 

. .194 

1.190 1.445 .255 

. .368 
.900 .900 

1800 1:085 -285 

11289 1:497 .208 

:95 1:04 .09 

.446 .836 .390 

:815 11165 .35 

1.05 . 

1.165 1.373 208 

1.198 1.169 29 

0.995 1.085 90 

0.643 0.835 192 

1.094 1.463 369 

1.090 0.840 250 

0.801 1.085 284 

1.272 1.482 210 

1.010 0.970* 40 
0.950 1.040 90 

0.442 0.832 390 

1.125 1.463 338 

0.811 1.160* 349 

-296 

110* 

-141 

-72* 

-lo* 

-160 -183 

-24 -18 

-261 -256 

-190 -190 

52 

3430.5537 
3430.9529 
3431.0364 
3431.1738 
3431.2148 
343 1.2689 
3431.3243 
3431.4292 
3431.5907 
3431.6278 
3431.6M9 
3431.8530 
3431.9052 
3432.0158 
3432.0529 
3432.0970 
3432.3048 
3$32.3652 
3432.4345 
3432.5631 
3432.6471 
3433.0078 DJO JQ 
3433.2685 251% 
3433.289 1 
3433.3477 
3433.4+19 
3433.5348 
3433.6204 
3433.6640 
3433.6881 
3433.7926 
3433.8665 
3433.9266 
3434.0054 
3434.1476 
3434.3766 
3434.4065 DJO 
3434.4569 
3434. %64 
3434.7530 5 
3434.7869 IS* 
3434.8 146 
3434.8426 
3434 A944 
3435.0044 
3435.060S 
3435.2054 
3435.2557 
3435.3863 
3435.4640 
3435.9403 
3435.9780 
3436.0200 
3436.0507 
3435.2855 f 

5 

1 



29092.397 
2969 1.097 
29689.341 
29083.592 

2 29087.872 
1 29087.556 

29085.915 
1 29C03.753 
1 250G3.243 
2 29C82.401 
2 23C82.114 
1 29051.198 
2 23080.707 

29079.930 
29078.930 
29078.261 

1 29077.637 
29075.974 

1 29575.550 
29074.978 

2 29074.725 
2 29074.397 

1 29073.461 
29~73.a44 

29072 .a80 
2907 1.6 12 
29070.289 
29059.776 
29059.250 
23069.023 

1 29068.602 
3059.395 
25057.958 
29057.518 
2?@67.175 
29066.922 

2 291366.683 
2 29056.373 
2 29055.954 
1 22’365.750 

23665.279 
2 27054.8Z2 

29064.274 
25064.007 

2 29063.430 
29052.962 
29C61.108 
29060.550 
2$ JGO .210 
29057.313 
29C59.150 

2 2S055.551 
2 290W.030 
2 29C57.C20 

29353.9<r6 

I --_ 

1 
0 
0 
1 
1 
1 
2 
1 
4 
3 
4 
3 
3 
2 
0 
2 
4 

4 
0 
1 
2 
1 
4 
0 
0 
0 
0 
0 
0 
3 
1 
0 
0 
2 
1 
1 
3 
2 
4 
1 
1 
3 
0 
2 
1 
3 

0 
2 
0 
3 
3 
0 
1 

7 I) 

7 - 

T2 - T1 0-C 

35526.190- 7493.364 46 
12759.465-41247.030 -9 

11840.715-40?24.450 18 
10486.922-55570.175 -10 

37720.350- E635.233 -3 
33S0.841- 4299.659 16 
31095.675- 2014.966 -2  

19317.375-48399.780 -9 

9724.351-33SG1.970 183 

12159.465-41234.990 -5 

40873.960-11799.241 6 
15778.634-44353.013 16 

23073.454- 0.003 7 

31272.205- 2203.606 3 

15657.156-44723.835 4 
36345.225- 7278.852 10 
10436.770-39502.705 19 
6313.865-35379.603 13 

15641.100-44705.905 17 

19277.189-48349.695 -35 

17536.905-45355.430 26 

14295.565-43353.370 15 
lC550.050- 5532.050 45 

CC3 03s TERM TER!l 
J2 - J1 J2 - J1  

. .  - . .  
- 

1.0- 2.0 

4.5- 5.5 
1.0- 2.0 

- . .  
- 

3.0- 4.0 

4.0- 4.0 

- . .  - 
1.0- 0.0 

2.0- 1.0 

- 
- 
- 

4:O- 310 

- . .  

- - 

2.5- 2.5 
4 . 0 -  4 . 0  

3.0- 3.0 
1.0- 2.0 
4.5- 3.5 
4.5- 5.5 
1.0- 2.0 
2.5- 1.5 

3.0- 4.0 

4 . 0 -  4.0 

5.5- 5.5 
1.5- 2.5 

1.0- 0.0 

2.0- 1.0 

2.5- 2.5 
3.5- 4.5 
4.5- 3.5 
4.0- 3.0 

3.5- 3.5 

3.5- 4.5 

4.5- 3.5 
1.5- 1.5 
3.5- 3.5 

i i 
I I 
I I 

I I 
I 1.330 1.321 9 I 
I 0.844 1.065 221 I 
I i i 
i 0.811 1.185 374 i -195 i 

:35 1:14 .79 I 0.355 1.150* 795 (-282 - 2 4 4 ~ 1  
I 1.225 0.950 275 I I . .3OQ I 1.145 1.514 369 I 36 I 

1:8l 1.49 .32 I 1.810 1.482* 328 I -90* I 
I 1.170 1.881* 711 I 54 I 

i 
I 

i 
I 

i i i 
:45 1:09 .64 I 0.442 1.090* 648 1-266 -266 I 

I I I 
:845 1:OEO .235 I 0.844 1.080 236 1-242 -242 I 

11367 : O O O  

. .31 

:485 11160 -679 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 

I 
1.080 1.373 293 I 
1.133 0.920* 213 I 

I 
1.356 0.000 0 I 

I 
-35 

i 
I 

1.173 1.495 322 I 
I 

-53 

I 
I 
I 
I 

1.000 0.810* 190 I 
1.214 1.545 331 I 
0.724 0.920* 196 I -165 
0.487 1.165 678 1-219 -233 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I I 
I 1.040 0 .950~ 90 I I 
I I I 

I i 
I 

i 
I 1.130 1.169 39 I I 
1 0.790 0.970* 180 I I 

I 0.494 0.950 456 I 

3436.3392 
3436.4927 
3436.7002 
3436.7887 
3436 A737 
3436.9 1 1 1 
3436.9868 
3437.3605 
3437.4208 
3437.5203 
3437.5542 
3437.6625 
3437.7206 
3437.8 136 
3437.9306 
3438.0097 
3438.0835 
3438.2502 
3438.3339 
3438.3956 
3438.4279 
3438.4567 
3438.5321 
3438.5774 
3438.6697 
3438.796 1 
3433.9526 
3439.0130 
3439.0755 
3439.1024 
3439.1522 SO PB 
3439.1873 
3439.2272 
3439.2804 WLQ 
3439.3210 
3439.3509 
3439.3792 
3439.4159 
3439.4655 
3439 . a 9 6  
3439.5454 
3439.5995 
3439.6643 
3439.6959 
3439.7583 
3439.8196 
3440.0390 
3440.1004 
3440.1454 
3440.2515 
3440.2708 
3440.2950 
3440.3418 
3440.4034 
3440.4283 

5 

5 
5 

5 
5 



c C 

29057.221 
2 29056.796 
7 29056-341 

23056.274 
1 2'355.768 

29355.318 
2 23054.663 

2S054.118 
29353455  
25053.YJ57 

23G52,635 
2905 1 ;133 
23fIsl33 
29C50.946 
m5u-333 

2 25059.594 
29C49-110 - 

1 29043.830 3 9724.351-38773.125 26 
2 29346.717 4 31545.045- 71198.364 36 
23 046-  2 5  
2EO't5.Z3 
29 045.39 1 

1 
Q ZUltl .165q9177 .ZPO 51 
7 Xi831-210- Z74-553 -16 
5 
4 5313.265-35359.510 24 
1 
1 41C62.170-12037.503 -4 

.O 
0 
4 
-1 
1 

3 
0 
0 
4 15G41~100-Vi690~770 24 
3 

0 
. -3 
I 

1 29~~5--m o 8758- u 9 - 3 7 ~ 1 3 a o  1 
2 2?0%4.7+5 0 17532.937-46577.625 27 

290%4.1?2 3 
2336Z.9iG 1 
;?SrG5.755 3 
233i3.3'rO 0 

2 25Ci2.570 3 36540.920- 7493.364 14 
250'tl.9L5 

2 23.043-573 
2 29050265, 
2 29039.878 

29039.430 
29039.033 
29073.741 
29037.427 

2 21037.1.16 
29036.661 

-120QL5S-4 1039-060 

34757.860- 5717.975 
-29040-245- o m 0  

2 
-0 
5 
5 
0 
0 
3 
0 
3 12992.644-42029.735 
4 

bl a 
-6 

25 

29035.165 1 

29054.393 0 
2SC34.336 1 

1 29035.107 0 8768.139-37803.250 -4 

1 29a33.727 4 35im:z+ 6144:515 -18 
29033.504 4 
29032.998 3 

2 ?.7032.09C, 1 17532.937-46Z65.005 30 
29031.515 0 
29031.167 3 

29070.564 3 
29029.342 3 

2 29030.760 3 18655.277-47637.019 18 

21023.740 3 

29027.550 3 
1 29026.(,02 4 6313.856-35342.563 8 

I I I 
1 .  1 1 

I .  I 1 
I .  1 I . - . 1.5- 1.5 I . 1 1.425-0.019 1444 I 
I -  I 1 
I .  1 t 

I I .  1 
1 ,  1 

. - . 2.3- 3-5 1 . 1 0.710 1.040* 330 1 . 

. - . 3 . 0 -  4.0 1 . 1 1.080 7 . 4 6 9  383 38 37 

.475 1 : l l O  .635 1 0.487 l.V0*-633 1-150 -179 4.0- 5.0 4.0- 5.0 I 

I 
i .  
-1 . i 

1 
I .  1 I 
1 .  1 I 
I .  I I 

. - . -3.3- 4.5 I . I 1.040~0.000* 0 I 
3 . 0 - 2 . 0  3.0- 2.0 1 -43 1:02 3 9 4  I 0,442 1,038 596 1-219 -230 
2.5- 2.5 2.5- 2.5 I . . .114 IY.?l30 1,321 96 

I .  I 

. - . 2.0- 2.0 . - . 3.5- 3.5 

- . 3.5- 2.5 

. - . 1.5- 2.5 
1.5- 0.5 1.5- 0.5 
3.5- 3.5 3.5- 3.5 

. - . 2.5- 3.5 

. - . 2.0- 3.0 

3:O- '3.0 -3.0- 3.0 

. - . 3.5- 4.5 

- . 1.5- 2 . 5  

-i 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

1:457 3:162 1705 . .382 

1.056 1.459 .413 

i 
I 
1 
1 
1 
1 
1 
I 
I 
I 
I 

-I 
I 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0.362 0.955 593 
1.238.0.750* 488 

1.200 1.321* 121 

-0.054 0.935 989 
1.447 3.450 1703 
1.202 1.596 394 

0.643 0.695 52 

0.362 1.081 719 

1.070 1.473 403 
I 
I 
1 1.238 1.040* 198 

~ 0.000 0.000* 0 

-236 

3449.4992 
3460.5496 
3440 .fi738 IS* 
3440.6 1 1Cr 5 
3440.6713 
3440.7234 
3440.8021 

-3qm3rn 
3440 -99 12 
- w 4 ; =  
34%3,Z07 
3444 .H09 
344 1.2424 
344 1.277 1 
3441,3907 
3441.4599 
3441 -4966 
3441.7434 
344 1.7946 
3441.8565 
3441.9006 
M I  -9396 
3441.9807 
3442.0438 

3 4 4 ~ a f i 6 7  

5 

- .5 

5 

5 

i 3442,0713 
1 3442.0945 
I 3442.1436 

-11*1 3442.2349 
I 3442.3066 

-254 I 3442.4716 
20 4 -3442.5081 
46 I 3442.5540 ' 

I 3442.6071 
1 3442.6542 
I 3442.61188 
I 3442.8446 
I 3442.8515 
I 3442.935% 
I 3442.9942 

-250 I 3443.1197 
I 3443.1451 
I 3443.2052 

69 I 3443.2834 
I 3443.3098 
I 3443.3598 
I 3443.4766 
I 3443.5457 
I 3443.5870 
1 3643.6353 
I 3443.6535 
i 3443:8035 

4 . 0 -  4 . 0  4.0- 4.0 1 .485 1:110 .625 I 0.487 1.110 623 1-179 -178 I 3443.9150 
I .  I I 3444.0042 

5 

5 

5 

5 
5 

5 
5 
5 
5 
5 

5 



2 23027.201 5 37665.440- 1638.233 -6 
1 29026.937 4 1OX6.922-39513.870 9s  

27026.525 3 
2”126.106 2 
23025.163 0 
29023.667 2 
290,2.832 0 

23C21.453 1 
29030.959 1H 
25020.660 3 

2 29021.675 6 36300.540- 7278.662 -3 

2 29Gi9.995 O W  34522.010- 5502.060 45 
2 29019.995 4): 8709.640-37729.665 -30 

29319.647 
290 19.334 
290 18.677 
29018.093 
29 0 17.343 
298 16.567 
29016.183 
29015.419 
290 14.555 
290 14.316 

1 29013.922 
29013.6% 
29612.395 
290 11.859 
230 1 1.435 

3 
3 
3 
0 
3 
0 
0 
0 
3 
1 

29011.135 
290 10.922 

2 29010.471 
2WG9.536 
23009.264 

1 29008.303 
29007.058 
29905.700 
29005.409 
29005.175 
29OO4.231 
2;003.329 

1 23002.760 
29002.351 

2 29090.526 
29000.133 
28399.357 

22593.355 
22956.998 - 
25995.974 

2 m a . m  

zs995.235 
26994.349 

2 22993.914 
1 28793.1116 

2SSP.673 
28931.956 

i 12159.465-41 173.330 
0 
0 
1 
0 
0 
0 
2 11504.095-405 14.565 
3 
1 It 
3 31211.905- 2203.606 
3 
3 
0 
0 
1 
1 
6 9336.801-3539.560 
3 
4 38708.515- 9707.920 
0 
4 
1 
1 
3 
2 
1 
i r c  
2 11504.095-40493.010 
2 8768.139-37761.200 
0 
1 

7, 

1 

4 

1 

-9 

-1  
-5  

0% OSS TECM TERM 
J2 - J1 J2 - J1 

4.5- 5.5 4.5- 5.5 
1.0- 1.0 1.0- 1.0 

4.5- 4.5 4.5- 4.5 

- . 2.5- 1.5 
- . 3.5- 2.5 

- . 4 . 0 -  4 . 0  

. - . 3.5- 2.5 

1.0- 1.0 1.0- 1.0 

5.0- 4 . 0  5.0- 4.0  

5.5- 6.5 5.5- 6.5 

. - . 3.5- 4.5 - . 2.0- 3.0 

1.097 1.517 .420 
.355 .970 .615 

1.135 1.530 .395 

1:22 

.82 

1:49 .27 

1 : l l  .29 

1:035 1:455 .450 

.86 .36 

I 
1.105 1.514 409 I- 
0.355 0.965 610 I 

I 
I 
I 
I 
I 

1.142 1.545 403 I 
I 
I 

1.085 
0.308 

I 
.169 84 I 
.050* 742 I 

I 

i 
0.844 1.150 306 I 

I 
I 
I 
I 
I 
I 

0.859 0.800 59 I 
I 
I 

1.235 1.495 260 I 
I 

I 
-57* I 

-250 I 
I 
I 
I 
I 
I 

2 1  
I 
I 
I 
I 

-319 I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 4 6 5 ~ 1  
I 
I 

-75 I 
I 

I 

3444.0575. 
3444.0865 
3444.1376 
3444.1874 
3444.2993 
3444.4769 
3444.5689 
3444.7 133 
3444.736 1 
3444.797 1 
3444.8338 
3444.9 127 
3444.9 127 
3444.9541 
3444.99 12 
3445.0692 
3445.1385 
3445.2276 
3445.3197 
3445.3647 
3445.456 1 
3445.5537 
3445.5870 
3445.6338 
3445.6668 
3445.8152 
3445.8789 
3445.9293 
3445.9648 
3445.9902 
3446.0437 
3446.1477 
3446.187 1 
3446.30 13 
3446.4492 

WLQ 

HAZY 

HAZY 
HAZY 

i 
I 
I 
I 
I 

1.035 1.485 450 I 
1 
I 
I 
I 
I 
I 
I 
I 

0.362 1.110* 748 I 
I 
I 

0.801 1.070 269 1-208 -2OW 

0.859 0.860* 1 1-400 -403 

i 3446.6106 
1 3446.6451 
I 3446.6729 
I 3446.7851 
I 3446.8923 

I 3447.0086 
I 3447.2255 
I 3447.2716 
I 3447.3633 
I 3447.4268 
I 3447.4835 
I 3447.6449 
I 3447.7667 
I 3447.8546 
I 3447.9599 HAZY 
I 3448.0116 ISQ 
I 3448.1066 
I 3448.1592 
I 3445.2433 

,I 3446.9600 

5 

5 
c2 
c2  

5 
5 
5 

5 

5 



I CES CBS TERM TERII I OBS OBS OBS I TERM TERM TERII I OBS TERM I 
C ICVEt;U?lEiER I T2 - T i  0-C I JZ - J1 J2 - J 1  I G2 Gl DG 1 G2 61 DG I IS IS I WAVELENGTH NOTES 

28991.681 3 
2G991.253 2 
28930.€39 3 
28T89.929 0 

2 289E8.907 2 43681.995-14693.090 
2 2am.716 
28987.654 
2C336.56 0 
23356.073 
28925.596 

2 26465.040 
2S984.372 
28932.9 12 

2 28782.331 
2 28980.615 
28330.06 1 
28978.999 
25975.693 
23972.459 
28372.255 
28377.771 

2 22977.095 
28975.974 
28975.550 
28975.350 
28974.919 
2t9X .530 
2b973.995 
28373.637 
26973.3 14 
28972.661) 
239X.283 

2 28971.953 
1 28971.113 
28970.620 
28970.117 
28969.649 
28969.2 12 
23958.875 

2 2t953.30 1 
22 35 7.9 10 
2L757.37C 
28355.9 1 1 
2L395<.1?7 0 

519t2.7i0 411 
3?52.012 1 
28361.713 0 

2 2363.f55 1 18720.075-47583.770 

38231.070- f2rt2.355 2 
3 
1 
3 
0 
8 31000.010- 2014.966 
3 
1 
3 13809.910-42792.230 
4 34482.680- 5502.060 
0 
3 
3 
1 
0 
2 
0 39703.335-10726.322 
0 
3 
5 
1 
4 
0 
5. 
3 
3 
1 
3 36470.320- 7G98.364 
2 35115.625- 6144.515 
2 
0 
0 
3 
3 
3 34470.355- 5502.060 
3 
1 
3 

2E951.483 3 
2896i:dii 5 
28160.554 0 
28960.262 2 
23959.761 1 

1 26952.4G5 5 35102.955- 6144.515 
28958.093. 3 

2 
2 

-+ 
1 1  
-5 

32 

7 
8 

6 

0 

5 

- . .  . .  

1.5- 1.5 

4.5-  3.5 
2.5- 1.5 

- . .  

- . .  - . .  

1.5- 0.5 
3.5- 3.5 

1.5- 1.5 

4.5- 3.5 
2.5- 1.5 

5.5- 4.5 

3.5- 2.5 
4 . 0 -  3.0 

0.5- 1.5 0.5- 1.5 

. - . 3.5- 3.5 

3.0- 3.0 3.0- 3.0 

1:669 

1:300 

.49 

1:01 

1:f.O 

i 
1 1.065 0.840 225 
I 1.130 1.369* 239 
I 
I 
I 
I 

1:890 .221 I 1.669 1.881 
I 
I 

I 
I 
I 
I 
I 
I 
I 1.090 1.391 301 

212 

. .250 I 0.657 0.900 243 
1.162 .138 I 1.307 1.169 138 

! 

1i18 .69 

1:01 

1:48 .08 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1.172 1.321 149 
1.110 1.473 363 

0.480 1.169+ 689 

1.060 1.090* 30 

1.390 1.473~ 83 

45 

3448.2772 
3448.328 1 
3448.3702 
3445.4856 
3448.6072 
3448.6239 
3448.7563 
3448.8746 
3448.9444 
3449.00 12 
3449.0673 
3449.1444 
3449.3206 
3449 3 9 1  
3449.5940 
3449.6599 

3449.8228 
3449.8506 
3449.8761 
3449.9325 
3450.0130 
3450.1465 
3450.1839 
3450.2208 
3450.2721 
3450.3 184 
3450.3822 
3450.4248 
3450.4633 
3450.5402 
3450.5560 
3450.6242 
3450 -7248 
3450.784 1 
3450 -8381 
3450.8998 
3450.9519 
3450.9920 
3451.0604 
3451.1070 
3451.1713 
3451.3451 
3451.5601 
3451.6092 
3451.7266 
3451.8098 
3451.8448 
3451.8728 
3451.9 193 
3451.9836 
3452.0 177 

3449.7863 

i 3452.0781 

IS* 

HAZY 

-92 i 3452.2350 
I 3452.2769 

5 

5 

5 

C 

I 



, 

I I I 
28957.015 2 I I .  I 
28356.332 4 I I .  I 

I-0.085 1.620 1705 
I 28955.635 3 I 

26955.017 3 
28354.235 0 I * Oe5- O e 5  I i 

2 2CS55.8515 3 15178.115-44134.025 -15 I . - 

I I .  ~ 

3452.4055 
3452.4809 
3452.5390 
3452.5699 
3452.6437 
3452.7310 
3452 -7873 
3452.9130 
3452.9793 
3453.0563 Is* 
3453.0835 
3453.1095 
3453: 1419 
3453.1753 
3453.2415 
3453.2690 
3453.2963 
3453.3908 
3453.4490 
3453.5334 
3453.7 172 
3453.7486 
3453 -8181 
3453.8292 
3453.8386 
3453.90 13 
3453.9434 
3454.0274 
3454.1656 
3454.2182 
3454.3604 
3454.4207 
3454.526 1 
3454.5539 
3454.5768 

3454.7353 
3455.1933 
3455.247 1 
3455.3244 
3455.3799 
3455.4294 
3455.5755 DJO 
3455.6213 
3455.6633 
3455.6947 
3455.7945 
3455.8651 
3455.9 191 
3455.9504 
3455.9866 
3456.0834 
3456.1355 
3456.1662 
3456.2386 

3454.647a 

5 

5 

5 

5 
5 
5 

5 

5 

5 

5 

5 
5 

5 

5 
5 
5 

. -  
28953.813 3 i I .  . i 

.070* 

.514+ 

269 

394 

1 

2 

28952.753 
289J2.203 
23751.557 
2295 1.329 
28951.111 
28950.840 

23953.0C5 
28949.774 
28949.545 
28948.753 
239%. 265 
28947.558 
28946.0 17 
28945.754 
28945.172 
26945.079 
22945.000 
28944.475 
28944.122 

28342.260 

28’340.625 
23940.123 
28939.240 
28939.007 

28938.209 
28937.437 
3933.652 
28933.23 1 
26932.554 
2S932.083 
28931.675 
26930.452 
28930.063 

23329.45% 

2Si26.027 
28927.575 

28950.5~ o 

2~+3.+ia 

2~941.819 

2 ~ 4 3 5 .  a 15 

za329.717 

23928.6 la 

6 
3 
6 
4 
3 
3 
0 
0 
3 
1 

9~6.aoi-~339.5~0 

37589.795- 8638.233 

io*i 5.0- 

-5 I 5.5- 
I 

I 
I 
I 
I 

I 
1 
I 
I 
I 
I 

-29 I . - 
I 

0 1  . -  
I 
I 
I 

551 . -  

1 I 2.0- 

4 . 0  5 .0-  4 . 0  i 
I 

5.5 5.5- 5.5 I 
I 
I 
I 
I . 2.5- 3.5 I 
I 
I 
I 

1.0 2.0- 1.0 I 
I 
I 
I . 1.5- 2.5 I 
I . 2.5- 1.5 I 
I 
I 
I 
I . 4 . 0 -  4 . 0  I 
I 
1 

5.0 4.0-  5.0 I 
I 
I 
I 
I 
I 

3.5 3.5- 3.5 I 

I 

1795 1:06 .26 

.400 

0.801 

1.120 

-200 -196 

0 

-115 -118 

-253 

-273 

92 93 

280 

-22 -71 
-240 -240 

1:635 1:434 

2 17242.750-46192.700 0.950~ 250 1.200 

3 
7 
2 
1 

1 .l4l 1.495 137 1.632 

1 
1 
5 
3 
0 
0 
1 
3 
2 
1 
0 

2 

2 
323 

460 

1.133 

1.200 

:487 1:11 

i 
201 . -  

I 
I 

4 I 4.0- 
1 
I 
I 
I 
I 

I 
2 I 3.5- 

6313.865-35255.665 

6313.666-35253.102 

1.080~ 

1.11OW 

593 

623 

0.487 

0.487 .62 

1:052 1:595 2 34651.175- 5717.976 .544 

.345 

.62 

1.596 549 1.047 

I 
I 

I 
1 

-21 I 3.0- 
I 
I 

I 4 - 0 -  

1 9724.351-32552.990 1.090~ 648 0.442 
5 

I 
6 31130.605- 2203.605 11 I 1.0- 1.0 1.0- 1.0 I 2.342 1:496 .846 12.342 1.495 847 
7 9724.351-3?550.550 1 I 3.G- 2.0 3.0- 2.0 I .433 .776 .343 I 0.442 0.785 343 
- 3 37564.000- 86X.233 -3 I . - . 4.5- 5.5 I . I 1.120 1.514~ 394 

28927.3 1 
1 28.i27.01 
1 28925.20 
2 2SS25.i6 
28925.50 

2 28924.90 I .  . 4.5- 5.5 I . I z 
2 16362.000-45236.t&0 21 I . - I 

I 1.050 1.000~ 50 



C IIAVEt4UnSER I T2 - I 1  0 -C  

2 2892’1.171 6 36233.035- 7278.862 -2 
29923.59% 3 
2832?.7ft? 0 
28921.475 3 

28920.746 0 
2 23921.159 0 19632.555-4Z553.715 -1 

22920.111 3 
26919.517 2 

2 28913.675 3 32154.455- 3235.770 - i o  
25318.412 2 
25517.815 2 

2C916.749 1 
28516.570 1 

28915.933 2 

28914.370 0 
23913.824 3 

1 28917.538 2 12159.465-41077.010 

1 23916.322 4 35060.819- 6141.515 

1 28915.012 4 31118.615- 2203.606 

28912.9i3 0 
28312.612 0 
28911.993 3 

28910.616 0 
2 28911.532 1 17242.750-46154.290 

28910.161 1 
1 28909.720 

26509.495 - - . . . . . - 
1 28709.931 

28908.148 
1 28907.840 

28906.3?0 

14292.176-43201.845 

3sC38.:80- 9179.252 

11840.715-40745.5‘iO 

23906.035 
2 28905.552 

2S904.895 
28904.477 
28934.074 
2G903.678 
26903.331 

2 23902.998 
2 28962.499 

28702.153 
28’30 1 . 9 13 
28991.677 
2890 1.434 
28930.352 
2E899 .OX5 
28293.654 

1 28893.313 
2ZS97.743 ., 
28a97.153 
2396.66 1 

2 25895.951 
28334.2 10 

1 28893.400 
2393.202 

1 
2 16362.000-45267.550 
3 
3 
3 
1 
2 
3 22541.470-51444.460 
1 17296.905-46179.395 
3 
0 
0 
2 
3 
0 
3 
5 9386.801-33285.120 
s 
3 
4 
1 19317.370-48213.315 
1 
3 36668.045- 7774.653 
2 

-7 

i a  
3 

-8 

51 

133 

15* 

2 

8 
9 

-1 

16 

8 

4.5- 4.5 

- . .  

- . .  

- . .  

2.0- 3.0 

2.0- 1.0 

- 

- . .  
4 . 0 -  5.0 

3.0- 3.0 

- 

- - 

I 

I .  
I .  
I .  

I .  
I .  
I .  
I .  
I .  

4 . 0 -  3.0 I . 
1 .  

4.5- 4.5 I . . .560 

1.5- 2.5 1 . . . 

0.5- 0.5 I . 

2.0- 3.0 

2.0- 1.0 

2.5- 3.5 

5.0- 5.0 

4 . 0 -  5.0 

1:125 1:470 .345 

:865 1:495 .630 

. .223 
I .  

3.0- 3.0 I .810 1:020 .210 
I 
I 

4.5- 4.5 I 
I 
I 
I 
I 
I 

1.5- 2.5 I 
4.5- 3.5 I 

I 

i - . 4.5- 3.5 I 
I 

.03 1.03 

:087 1:087 

:80 1:15 .345 

rERM TERM TERM 
62 G l  DG 

0.983 1.545 562 

1.010 0.640* 370 

1.970 0.299*1671 

0.844 1.100 256 

1.125 1.473 348 

0.865 1.495 630 

1.200 

0.970 

1.230 

0.811 

.090* 110 

.090 120 

.454* 224 

.020 209 

1.050 1.045* 5 

0.420 0.910* 490 
0.494 0.955 461 

0.801 1.145 344 

1.225 1.040* 185 

1.158 1.463 305 

NAVELENGTH NOTES 

3456.3259 
3456.3948 5 
3456.6156 
3456.6481 5 
3456.6858 
3456.7352 
3456.81 11 5 
3456.8725 
3456.9828. 
3457.0142 
3457.0856 
3457.1187 
3457.2130 
3457.2344 
3457.264 1 
3457.3046 
3457.4207 
3457.4975 
3457.5628 
3457.6628 
3457.7077 

3457.8369 
3457.9464 
3458.0009 
3458.0536 
3458.0802 
3458.1480 SI IS* 
3458.2417 
3458.2785 
3458.4514 
3458.4885 
3458.5523 
3458.6308 
3458.6309 
3455.729 1 
3458.7765 
3458.8 180 
3458 .a579 
3458.9 176 
3453.9590 
3458.9877 
3459.0160 
3459.0451 
3459.1746 
3459.3322 
3459.3778 

3459 . e 6 9  
3459.5575 
3459.6 164 
3459.7002 
3459.9099- 
3450.0069 IS* 
3460.0306 

3457.7818 

3459.4 i a i  

5 

5 

5 

5 

5 



I 

C t!AVEtR;:ISER I T 2  - T l  0-C 

2Zi92.899 1 
2Z131.924 3 
2('591.670 0 - 

1 2391.359 3 11840.715-40732.070 4 
2:f31.:63 2 
2S30.533 0 

2 2C;JS.Sll 1 14551.607-43'r51.520 -2 
2 ;..->9.653 1 20073.840-43753.435 E 
1 i:'f,5.421 4 8763.139-37657.950 0 

2 2?:'53.311 8 2G387.310- 0.000 1 
2F9X.922 0 
2?236.507 0 

28835.856 3 
2ES.6.023 3 

2 2%5G5.6<3 0 16593.953-45479.%4 22 
2 2 E 3 5 . 3 3  3 39511.620-10725.322 40 
1 261384.947 4 12322.613-41207.555 5 

22624.449 3 
7?2%.2?<& 3 - - - - . - - . . - 

1 26523.974 4 6313.855-35197.8~7 11 
1 22233.429 2 9724.351-33507.775 5 
2 22232.234 3 47643.785-18761.530 29 
1 2X31.612 5 33381.270- 4299.659 13 

2 3 8 1 . 2 0 3  0 
28530.315 4 
23230.400 0 

2c878.1<9 1 
28377.735 1 
28576.869 2 
2M75.271 1 

2 2ci379.841 2 19277.180-';8155.010 11 

1 28274.609 6 33174.265- 4299.659 3 
22372.245 2 ~~~ ~ ~ 

2 2E371.759 5 8709.640-37581.395 4 
2 2eC71.561 5 32841.375- 3969.846 32 

28371.028 4 
28SC9.825 4 

2 2cP47.661 2 38109.990- 9242.356 27 
2S67.283 ,1 

1 2G55.310 
23.55.LSO 

2 28854.923 
2 2E553.785 

28z60.642 
2Z3bG. 1/19 
2U59.73 1 

9X6.801-388293.110 

38572.970- 9707.980 
11504.035-40357.875 

1 

-2 
6 

2&CK.429 3 
2 22355.372 1 12392.644-41849.030 -14 

' 1 22255.9% 4 8768.139-37624.OSO -7 
iE353.553 2 
28151.S7 1 
28951.635 5 

2E250.262 3 
2 20550.931 9 32820.775- 3369.846 2 

3.0- 2.0 3.0- 2.0 

. - . 1.5- 1.5 

. - . 5.5- 4 .5  
2.0- 3.0 2.0- 3.0 

0.5- 0 .5  0.5- 0.5 

. - . 2.5- 2 . 5  . - . 3.5- 4.5 . - . 2.0- 2.0 

4.0- 3.0 4.0- 3.0 
. - , 3.0- 4.0 - . 4.5- 5 .5  . - . 1.0- 2.0 

. -  . . 3.5- 2.5 

2.0- 2.0 2.0- 2.0 

3.5- 3.5 3.5- 3 . 5  
1.5- 2.5 1.5- 2 .5  

- . 3.5- 3.5 

5.0- 4.0 5.0- 4.0 

- . 5.5- 6 . 5  
3:5- 4.5 3.5- 4 .5  

- . 2.5- 2 .5  
210- 3.0 2.0- 3.0 

2.5- 2.5 2.5- 2 .5  

03s 06s OBS I TERM TERM TERM 
62 G1 DG I G2 61 DG 

-----------------+------------------ 

I 
I 
I 
I 

:811 11041 .230 I 0.811 1.040* 229 
I 
I 
I 1.149 1.190* 41 
I 0.790 1.055* 265 

:362 11132 .770 I 0.362 1.132 770 
I 

1172 3:151 2979 I 0.162 3.150 2988 
I 
I 
I 
I 
I 0.983 0.895 88 
I 1.190 1 . 3 9 1 ~  201 
I 1.036 0.925 111 
I 

. .60 

1:49 1:49 

0.487 1.080 593 
0.442 1.105 663 
1.100 1.296* 196 
1.490 1 . 4 8 2 ~  8 

I 
I 0.847 0.920 7 3  
I 

.882 

.312 
1.214 

.80 

I 
.500 .618 I 0.864 1.482 618 

I 
.752 .440 I 0.308 0.748 440 
.650 .436 1 1.234 1.670 436 

I 
I 
I 1.105 1.369 264 
I 

.92 .12 I 0.801 0.920+ 119 
I I 1.035 1.485 450 

:79 1:lO .31 I 0.859 1.175 316 
I 

I 
I 0.643 1.080 437 

136 1:15 .79 I 0.362 1 . 1 5 0 ~  788 
i 
I 
I 
I 

11313 1:668 .354 I 1.315 1.670 355 

I 
I 3460.0669 
I 3460.1837 5 
I 3460.2141 
I 3460.2513 
I 3460.2748 
I 3460.3431 
I 3460.4248 
I 3460.4557 
I 3460.4535 
I 3460.5683 

23  I 3460.7362 
I 3460.7829 
I 3460.8323 
I 3460.8906 
I 3460.9070 
I 3460.9361 

65+1 3460.9726 
I 3461.0195 
I 3461.0792 
I 3461.1073 

185 -224 I 3461.1361 
I 3461.2014 
I 3461.3446 
I 3461.4192 
I 3461.4682 
I 3461.5027 
I 3461.5644 
I 3461.7513 
I 3461.8342 
I 3461.8838 
I 3461.9877 
I 3462.1793 

-24 -41 I 3462.2587 ISQ 
I 3462.5422 

124 -120 I 3462.6005 
-99 I 3462.6242 

I 3452.6881 
I 3462.8324 

63+ I 3463.0920 
I 3463.1374 

215 -218 I 3453.2541 
I 3463.3297 
I 3463.4127 
I 3463.5570 

245 I 3463.9343 DJO PB 
I 3463.9335 
I 3454.0436 
I 3464.1999 
I 3464.4469 

211 -211 I 3464.4$53 
I 3464.7818 
I 3464.9854 
I 3465.0397 5 

I 3465.1806 5 
-50 -81 I 3<65.1002 IS* 

5 
5 

5 
5 

5 



c 
C WAVEltLWBE!? I T2 - T1 0-C 

2549.755 
2 2F843.5P3 
1 2Xrt7.395 
1 22546.359 
2LP15.089 

28843,823 
1 23842.916 

2Et44.039 

21842.354 
23340.423 

2 2M39.867 - ~~ 

z~sin.765 
2337.259 

2 2M36.847 
28836.169 
22333.427 

2 28332.X6 
ZE830.376 

1 2Z329.922 
2,9829.351 

28328.532 
2e828.353 

2 2t823.055 
2 28326.961 
28825.3 18 
2EP22.762 
2E522.593 
2Z822.013 

1 2C821.669 
1 28320.714 
1 28319.950 
28519.502 

2 28518.679 
26518.095 
2ZS17.90 1 

2 28517.139 
28S?6.248 

2 28315.840 
286 15.733 

1 2Z812.358 
2531 1.289 

2 2810.665 
2E09.133 

1 23c07.729 
2S306.334 

2 2306.031 
29304.576 

2 28804.014 
2 2E202.375 
2 2M01.854 
2C800.329 

128799.621 
28739.2 i 1 

1 28798.829 

1 2ssza.945 

2 
1 
2 
1 
1 
3 
2 
6 
2 
3 
2 
3 
1 
4 
1 
48 
2 

34574.250-10726.322 
72133.465-41iCb.350 
10.’:86.922-39333.253 

31046.528- 2203.606 

-13 

-13 
10% 

-6 

40639.100-11799.241 

13192.903-42029.735 

47594.160-16761.580 

8 

15 

6 
4 
2 12159.465-40989.380 
0 
3 36603.601- 7774.653 
2 
2 
5 36325.420- 7598.364 
1 14295.565-43122.525 
3 
28 
29 
4 
4 118’t0.715-40662.3119 
6 33120.375- 4299.659 
4 34364.470- 6144.515 
1 
2 14221.715-43040.400 
3 
2 
8 8709.640-37526.775 
3 
1B 39542.145-10726.322 
3 
6 9336.~01-3819’?.170 
1 
2 36309.025- 7493.364 
2 
1 8768.139-37575.920 
3 
3 22041.755- 3235.770 
1 
3 34525.010- 5717.976 
6 2Z302.375- O . O C 0  
2 37440.110- 8033.233 
7 
J 

6 9325.8Gl-38lL6.420 
3 
4 lG485.922-39235.750 

7 

73 

10 
1 

4 
-2 
-5 

-5 

4 

17 

-1 

4 

-52, 

6 

-20 
0 

-23 

2 

-93 

CSS C9S TERM TERM 
J? - J1 J? - J1 

. - . 5.5- 4.5 . - . 4 . 6 -  4.0 
- . 1.0- 2.0 

- . 2.0- 1.0 

. - . 4.5- 5.5 

2.5- 3.5 2.5- 3.5 

. - . 5.5- 5.5 

. - . 4.0- 4 . 0  

4 . 0 -  4 . 0  4.0- 4.0  

2.5- 2.5 2.5- 2.5 
. - . 3.5- 2.5 

3.0- 3.0 3.0- 3.0 
3.0- 2.0 3.0- 2.0 . - . 4 . 0 -  3.0 

. - . 0.5- 1.5 

3.5- 4.5 3.5- 4.5 

. - . 4.5- 4.5 

5.0- 6.0 5.0- 6.0 

. - . 2.5- 2.5 

- . 2.0- 2.0 

1.5- 0.5 1.5- 0.5 

- . 2.5- 3.5 
0:5- 0.5 0.5- 0.5. - . 4.5- 5.5 

5.0- 5.0 5.0- 5.0 

1.0- 2.0 1.0- 2.0 

1:@9 11489 

1:49 1:49 

-375 

1:098 

.685 .310 

. .33 

.320 .222 

.241 
1.126 1:494 .368 . .34 

.307 .590 .283 

i796 11063 .267 

.964 .282 .682 

:SO1 3:151 2350 

.782 .933 .151 

:355 1:020 .665 

1.070 1.391* 321 
0.844 1.210 366 
0.355 0.995 640 

1.480 1.495~ 15 

1.310 1.373 63 

0.372 0.695 323 

1.090 1.296 206 

0.844 1.000 156 

1.134 1.463 329 

1.099 1.321 222 
0.790 0.000* 0 

0.811 1.050 239 
1.113 1.482 369 
1.081 1.473 392 

0.108 0.740* 848 

0.308 0.591 233 

0.985 1.391 406 

0.801 1.068 267 

1.095 1.321 226 

0.362 1.220* 858 

0.981 0.299 682 

0.801 0.952 151 

0.355 1.020 665 

+ 

0 

98 
0 

87 

I 
I 
I 
I 
I 
I 
I 
I 

-66 I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

-4 I 
I 
I 

16*l 
I 
I 
1 
I 
I 
I 

95 I 
-2 I 

I 
I 
I 
I 

91 I 

I 

i 
I 
I 

-251 -253 I 

I 
i 

-284 I 
I 

-114 i 
I 
I 

321 I 
I 
I 

-208 -208 I 
I 

-257 -254 I 

3465.24 15 
3465.3889 
3465.5250 
3465.6555 
3455.7300 
3465.9222 
3465.9542 
3466.0632 
3466.1307 
3466.3628 
3466.4296 
3466.5621 
3466.7419 
3456.7927 
3466.8742 
3467.2039 
3467.3050 
3467.5708 
3467.6254 
3467.6905 
3467.7429 
3467.7926 
3467.8141 
3467 -8487 
3467 -9816 
3468.1793 
3468.4569 
3468.5072 
3468.5770 
3468.6184 
3468.7333 
3468.8253 
3468.8792 
3468.9783 
3469.0486 
3469.07 19 
3469.1637 
3469.2709 
3469.3201 
3469.3329 
3469.7331 
3469.8581 
3469.9432 
3470.1278 
3470.2969 
3470.4589 
3470.5015 

3470.7445 
3470.9420 
347 1.0048 
3471.1836 
3471.2739 
347 1.3233 
347 1.3694 

3470.6768 

5 

IS* 

5 

IS* DJl 

5 

5 

DJO 

5 

5 

I 



t 

! .  ', . .  . .. 

2 23793.100 
23794.745 
23733.739 
28732.661 

1 23792.232 
1 237Z3.1S 

28767.335 
28737. ?98 
22735.339 
22385.6i0 
23iC5.?46 
21: 72,; . 3  'i 5 

2 2<!25.2?5 
3:L?. 450 

2 2872 1 .E25 
2 2 i  Cl .465 
28?E1.276 
26780.988 

2 23779.965 
2ei i9.307 
28778.157 

28777.334 
2 28777.9(<9 

2;17?6 -935 

1 22776.330 
123776.330 

28774.987 
28773.931 

1 28770.901 

28776.5CO 

28770.3 i:! 
28769.817 

2 28767.979 
1 28768.958 

23767.373 
2G765.Sl6 

1 28764.971 
2876 1.4?6 
28760.183 

2 28758.200 
25757.633 
22757.17 1 
28755 .e33 

1 2ST55.372 
2 28754.455 

28752.343 
23750.9E3 
23750.69 1 

28749.672 

1 28747.911 
23747.112 

1 28750.457 

128748.168 

2 2a746.8~9 
28746.307 

3 

2 
1 
3 
3 
1 
1 
1 
1 
1 
3 
2 
2 
1 
4 
3 
3 
9 
4 
3 
4 
2 
2 
3 
3 
3 
1 
3 
1 
1 
3 
3 
2 
1 
2 
3 
2 
1 
4 
1 
2 
1 
7 
6 
3 
1 
3 
1 
1 
5 
3 
1 
1 
2 

'1. - 34300.160- 5502.060 0 

30995.851- 2203.605 -3 
12159.465-4OS47.640 10 

14235.565-43378.770 10 

17532.937-46314.760 2 

30794.930- 2014.055 1 

14295.555-43073.510 4 

12159.455-40935.790 5, 
33075.783- 4299.659 4 

33070.573- 4259.659 -13 

8768.139-37537.100 -3 
37406.230- 263.233 -18 

12159.465-40924.450 -14 

35256.590- 7693.364 -26 

6313.856-35070.230 8 
36033.315- 7273.662 2 

10485.922-39257.380 -1 

33047.830- 4239.659 -3 
9724.351-X472.240 22, 

19466.530-48213.315 24 

I . - . 2.5- 1.5 I 
I 
I 
1 

2.0- 1.0 2.0- 1.0 I 
4 . 0 -  5.0 4 . 0 -  5.0 I 

I 
I 
I 
I 
I 
I . - . 3.5- 2.5 I 
I - . 3.5- 3.5 I 
I 
I 
I 

1.5- 1.5 1.5- 1.5 I 
I 
I - . 3.5- 4.5 I 
I 
I 
I - . 4 . 0 -  4 . 0  I . - . 3.0- 2.0 I 
I 
I - . 2.0- 2.0 I 
I 

2.0- 3.0 2.0- 3.0 
. - . 5.5- 5.5 

4 . 0 -  3.0 4 . 0 -  3.0 

3.5- 2.5 3.5- 2.5 

4 . 0 -  5.0 4 . 0 -  5.0 - . 4.5- 4.5 

- . 1.0- 2.0 

1:44 1:44 
.844 1.145 .30.1 

11086 1:SSO .794 

.36 

.845 

1:115 

.496 

1:16 

.07 .710 

.185 -340 

.320 .205 

.878 .382 

. .402 

1.0- 2.0 1.0- 2.0 i 1;217 11492 .275 . - . 3.0- 3.0 I . 
I .  - . 4.5- 3.5 I . 
I .  

1.370 1 .169~ 201 

1.470 1.495~ 25 
0.844 1.145 301 

0.790 0 . 8 4 0 ~  50 

1.238 1.055 183 

1.084 1.881 797 

0.790 0 . 9 5 0 ~  160 

0.844 1.160~ 316 
1.050 1 .482~ 432 

0.673 1.482 809 

0.362 1.070* 708 
1.125 1.514 389 

0.844 1.185 341 

1.115 1.321 206 

0.487 0.869 382 
1.134 1.545 411 

0.355 1 . 2 1 0 ~  855 

1.207 1.452 275 
0.442 1 .050~ 608 

1.151 1.040r 111 

09s TERM I 
IS IS I WAVELENGTH NOTES 

1 
I 3471.4573 
I 3471.8618 
I 3471.9831 
i 3472.1151 

-79 I 3472.1648 
-216 -216 I 3472.6529 

I 3472.7555 
I 3472.7840 
I 3472.8756 
I 3472.9636 
I 3473.0075 
I 3473.0437 
I 3473.2526 
I 3473.3449 
I 3473.4203 
I 3473.4634 
I 3473.4866 
I 3473.5213 

-7 I 3473.6448 
I 3473.7242 
I 3473.8594 

-169*l 3473.8881 
I 3473.9624 
I 3474.0105 
I 3474.0552 

5 

i 3474;0836 c2  
I 3474.0836 c2  
I 3474.2457 
I 3474.3732 5 

-177 I 3474.7392 

-194 -194 

-128 -134 
+ 18 

33 35 

3474.81 03 
3474.8701 
3474.9738 
3475.0921 
3475.1653 
3475.3534 
3475.4555 
3475.6752 
3476.0341 
3476.2738 
3476.3427 
3475.3958 
3476 A330 
3476.4943 
3476.7266 
3476.9820 
3477.1457 
3477.1818 
3477.2101 
3477.3050 

3477.5180 
3477.6147 
3477.6513 
3477.7121 

3477.4869 

ISP 

DJO 

5 



2 58741.139 3 18152.550-45633.765 -26 
1 28740.699 6 6313.~566-35054.555 0 
2 25743.053 1 15578.500-44318.570 -17 
25739.705 3 

1 28758.939 6 2873.953- 0.000 1 
23737.443 0 
29736.191 1 

28735.425 3 
2 28733.6L9 4 37373.930- 8653.233 -8 

2 52754.048 4 34452.020- 5717.976 4 

2 28730.833 2 150~1.100-'t4371.925 8 
2 23729.456 5 8709.640-37439.105 -9 
1 23729.218 2 33028.868- 4593.559 9 
2 28727.6r.5 6 313435.630- 9707.950 -5 

28732.465 4 

1 29725.904 6 30323.516- 2203.606 -6 
2a725.489 2 
287i3.929 2 
23717.862 4 
29716.647 1 

22715.557 3 
2 28715.963 4 28715.965- 0.005 -2 

2 23715.212 1 15778.634-44493.850 -4  
2 28712.948 3 17236.905-46069.890 13 
2 28712.491 6 30727.440- 2514.956 17 
2871.1.359 2 
28709.977 0 

23708.815 3 
1 28709.404 1 8768.139-37ft77.540 3 

28705.,%7 3 
1 28707.711 
28707.28 1 

2 28705.921 
587C4.335 

2 26733.916 
2 28703.034 
2 28700.993 
28693.257 

1 23695.562 
2 22595.3t5 
28694.564 
X694.062 

2 28693.632 
22593.412 
23692.584 

23331.960 
2 23691.5ZO 
1 28690.472 

2 23692.2Ct5 

5 9556.801-33094.515 
1 
5 12048.548-40755.465 
0 
4 40503.169-11799.241 
1 11564.095-40207.135 

3 
5 15486.922-39162.490 
1 39421.670-10726.322 
4 
2 
2 20044.005-45757.564 
2 
2 
4 33.'80.705-101~.463 
3 

9 32670 .a35 3963 .a46 

-3 

4 

-3 
-6 

4 

-6 
17 

23 

3 

0 
-10 

I 

I .  
I .  

4.C- 3.0 3.0- 3.0 I .989 1.475 -486 0.990 1.473 483 

I .  I . - . 0.5- 1.5 I . I -0.510 0.670+1180 
4 . 0 -  3.0 4 . 0 -  3.0 I .503 1:014 -511 I 0.487 0.998 511 . - . 6.5- 5.5 I . I 0.000 1.035* 0 

i .  I 
1.0- 0.0 1.0- 0.0 I 1.896 

i .  
I .  
I .  
I .  - . 3.5- 3.5 I . 

3:s- 5.5 3.5- 3.5 1 . . - . 2.0- 2.0 I . . - . 5.5- 6.5 1 . 
1.0- 1.0 1.0- 1.0 I 2.265 

I .  
I .  
I .  
I .  

1.5- 0.5 .1.5- 0.5 I . 
I .  

4.5- 5.5 4.5- 5.5 1 1.194 

3.5- 3.5 3.5- 3.5 I 1.214 

.ooo 

.537 ,343 

.596 .382 

. .618 

.498 

. 2.29 

1.892 0.000 0 

1.175 1.514 339 

1.215 1.596 381 

1.040 0.970* 70 
0.305 0.926 618 
0.987 1.482 495 
1.150 1.485~ 335 
2.260 1.495 765 

0.875 3.150 2275 

. - . 1.5- 1.5 i . i 1.133 i.iio* 23 

I .  . I 
I .  I 

I .  I 
I .  I 

I .  I 
I .  I 

5.5- 5.5 5.5- 5.5 I . . .26 I 1.110 1.373* 263 . - . 3.5- 2.5 I . I 0.859 1.020* 161 
2.5- 2.5 309 

I .  I 

. - . 4.5- 4.5 I . I 0.494 1.050 556 
673 

. - . 2.0- 3.0 I . I 0.362 1.120 758 

5.0- 6.0 5.0- 6.0 I .802 11095 .293 I 0.801 1.095 294 

1.5- 1.5 1.5- 1.5 I 1.209 7:834 .675 I 1.208 1.881 

1.5- 2.5 1.5- 2.5 1-0.02 ,825 .845 1-0.054 0.800 854 

2.5- 2.5 I 1.363 1:668 .3O5 I 1.361 1.670 
1.0- 2.0 1.0- 2 . 0  i .36 1.00 .64 i 0.355 0.990s 635 . - . 6.5- 4.5 I . I 1.100 1.391 291 

I .  I 
I .  . - . 1.5- 2.5 I . 
I .  
I .  
I .  . 

0.5- 0.5 0.5-,0.5 I 1.05 2141 1.36 

0.820 0.970~ 150 

1.050 2.402~1352 

1.5- 1.5 1.5- 1.5 i .975 1i175 .20 i 0.970 1.169~ 199 
1.0- 1.0 1.0- 0.0 I 1.197 -000 I 1.195 0.000 0 

OBS TERM 
IS IS ---------- 
-78 -72 

-204 -203 

-26 -46 

-293 -2551 
5 

38 5 8 r  
-24 -77 

103 

24 34 

-221 -221 

-44 -56 

-274 -274 

t 

25 19 

WAVELENGTH NOTES .------------------- 

3477.9104 
3478.1367 
3478.1772 
3478.2065 
3478.2775 
3478.3050 
3478.3374 
3478.3907 
3478.4689 
3478.51 10 
3478.5977 

3478.9364 
3478 -997 1 
3479.0291 , 
3479.19% 
3479.3875 
3479.5352. 
3479.7520 IS* 

3479.9713 IS* 

3481.0275 

3481.3041 
3w.387 1 
348 1.4326 
3481.4781 
3481.7526 
3481.8081 Is* 
3481.9453 
3482.1129 
3482.1824 
3482.2539 

3452.3878 
3482.4400 
3482.4336 
3482.79 13 
3482.8482 
3432.9553 
3433.2030 IS* 
3493.5338 
3453.8622 
3453.886 1 
3483.9834 
3484.0443 
3484.0905 
3454.1233 
3464.2238 
3484.2650 ISP 
3454.2996 
3484.3457 
3484.4803 IS* 

3478.7848 

3479.7808 

3480.1822 
3480.2325 

3481.1568 

3482.2815 

5 

5 

5 

5 

5 

5 
5 

5 

5 

I 



1 285W.958 
2ZfM. 6 3  
23CP:.295 

1 ?€4?5.457 
2 2368G.853 
1 2EC24.604 

22682.37 1 

5 32568.621- 4299.659 6 
3 
1 
5 32985.135- 4299.659 -9 
3 15%6.530-45151.405 -12 
4 3'.E79.137- 6144.515 -18 
1 

2 2 5 3 1 . 2 3 7  
1 2C679.5E2 

2Z576.605 
286.76.5f6 
28576.03 
22575.120 
25673.435 
28549.648 
25657.905 
28565.492 

1 2C565.216 
LZO54.793 
25663.558 
29663.113 

9 ,  

1 2r552.753 
2Et62.029 

2 23561.i85 
22:s 1.5111 
2-:t:.i"t3 

1 2iX55.279 
1 23653.076 

26552.033 
2551.681 
22553.523 

1 22550.200 
286' E. :? 19 

1 225C3.153 
23547.553 

2 25(.4.552 
22544.380 

2 23544.227 
2652.353 
2E5S2.316 
2264 1.951 
22560.322 
2P5X. 351 
2C637.735 

2 2€535.C51 
2 X  32.933 
X532.230 

1 SL531.216 
2E530 .E35 
23550.592 
22628.628 

3 31916.975- 3235.770 2 
3 6313.865-54593.452 -4 
1 
1 
1 
1 
2 
3 
2 
3 
5 9724.331-XX9.560 7 
0 -, 
3 
4 6313.Z66-34976.610 -21 
3 
3 37904.140- 9242.356 1 
1 
3 
4 
2 
5 
5 34799.810- 6164.515 -16 
5 3295.5.929- 4279.659 9 
3 6313.866-34956.946 -4 
1 
1 
3 

3 
5 9336.801-2934.960 -1 
2 
2 39370.905-10726.322 -31 
78 
6 34362.170- 5717.975 33 

3 a?68.139-37418.345 -6 

.. c 
L 
2 
1u ... 

2 
2 
6 34353.025- 5717.973 
1 

2 

1 
7 32930.874- 4239.659 1 
1 
4 
1 

3.0- 2.0 3.0- 2.0 

2.0- 2.0 2.0- 2.0 . - . 4.5- 3.5 
3.0- 3.0 3.0- 3.0 

1.5- 0.5 1.5- 0.5 
4 . 0 -  4 . 0  4 . 0 -  4 .0  

3.0- 4.0 3.0- 4 . 0  

4 . 0 -  3 .0  4 . 0 -  3.0 

- . 3.5- 3.5 

4 . 0 -  3.0 4 . 0 -  3.0 
3.0- 2.0 3.3- 2.0 . - . 4 . 0 -  4 . 0  

2.0- 2.0 2.0- 2.0 

5.0- 6.0 5.0- 6.0 

. - . 5.5- 4.5 

4.5- 3.5 4.5- 3.5 

3.5- 3.5 3.5- 3.5 

3.0- 2.0 3.0-, 2.0 

1 :37 
.488 

.440 

.49 

. .725 

. .345 

.30 107 

.214 .726 

.068 .628 

.16 .67 

1:38 1:38 
1.15 1.48 .33 

.362 .936 -524 

:783 1:122 .339 

1103 1:03 
1.186 1.580 .394 

1:171 

1:210 

.568 .397 

-471 .261 

1.173 1.482 309 

0.757 1.482 725 
1.151 1.010 141 
1.125 1.473 348 

1.363 0.299 1064 
0.487 1.213 726 

0.442 1.070 628 

0.487 1 .160~ 673 

1.275 1.369 94 

1.145 
1.105 
0.487 

.473 328 

.482 377 

.025 538 

0.362 0.932 570 

0.801 1.140 339 

1.160 1.391* 231 

1.198 1.596 398 

1.199 1.596 397 

1.216 1.482 266 

OBS TERM 
IS IS _-_---____ 

11 -16 

-44 -50 

-79 -102 

423 
-195 -193 

-325 

-197 -200* 

-313 -313 

- -23% 

-114 
31 
31 -52 

-29 1 

-209 -211 

-256 -256 

8* 
0 

54 

59 

150 178 

0 -40* 

-257 

3484.6630 ISP 
3484.70'+3 5 
3484.7447 
3435.0883 Is* 
3485.1617 5 
3485.1931 
3485.4645 
3485.6059 
3485.8034 
3485.9222 
3486.1676 
3486.23 18 
3486.3459 
3486.5447 
3437.0 113 
3487.2233 
3487.4062 
3487.5505 
3487.60 19 
3487.75 10 

3487.8502 
3+87.9B3 
3487.9660 
3487.9976 
3488.0940 
3488.287 1 
3488.4437 
3488.6733 
3438.7599 2LNS ISQ 
3488.7599 2LNS ISQ 
3489.0281 
3489.1491 
3489.1980 
3489.339 1 5 
3489.3784 
3489.5953 
3489.6271 
3M9.7008 
3490.0664 
3490.0971 IS* 
3490.1060 
3490.2735 
3490.3359 
3490.3834 

3487.8063 

3490.5519 
3490 i 2 2 1  
3490.8348 
349 1.2245 IS9 
349 1.4820 
349 1.5683 
3491.6921 IS* 

349 1.7682 
349 1.9834 

3491.7386 . 

5 



c c 
I C;,S 03s TERM TERM I OBS OSS OBS I TERM TERM TERM I OBS TERM 1 

C HAVEIIU:!BER I T2 - T1 0 - C  I J2 - J1  J2 - J1 I G2 G 1  DG I G2 61 DG I IS IS I WAVELENGTH NOTES 

2 z a m . 9 5 3  
26627.255 

2 22526.534 
13624.615 
23623.757 
26623.59 1 
2S622.5 0 1 
22622.2:!8 

2 23621.355 
22620.8G5 
26620.298 

1 33619.964 
235 17.777 
286 17.540 
28617.257 

1 23515.202 
285 14.35 1 
286 13.635 
28613.108 

2 28612.361 
2861 1.424 
28607.855 

1 23506.452 
23504.462 
2SC03 . Z ? $  
2&602.13? 

1 28601.877 
2 2t601.375 

28501.202 
2&500.8:3 
22600.17 1 
285FI8 .223 

1 X597.513 
25556.137 
23595.656 
28595.452 
25595.0?5 
28533.752 
28573.360 
28593.115 
23593.085 
28592.73 1 

1 2392.617 
2b512.177 
2Cj91.798 

28591.541 
2 23591.031 

23587.131 

2059 1.573 

2 23536.6% 
2 28525.862 
2 28535.123 
1 23FEIi.530 
2 2J522.SC5 

28332.665 

1 
2 
2 
2 
1 
2 
2 
2 
2 
2 
2 
6 
3 
1 
3 
4 
1 
1 
1 
3 
3 
3 
5 
1 
3 
2 
4 
1 
3 
0 
2 
1 
4 
1 
1 
0 
3 
3 
2 
3 
6 
3 
7 
3 
0 
0 
3 
0 
2 
3 
7 
5 
4 
6 
3 

40427.130-11799.241 

40425.8SC-11799.241 

17532.937-45154.290 

32919.605- 4299.659 

9724.351-38339.550 

12992.644-41505.005 

6313.866-3't920.315 

9386.801-37923.630 
40400.670-11739.241 

36372.210- 7774.653 

6313.E66-34906.470 

13609.910-QXOO .935 

349C3.695- 5503,060 
31555.705- 3765.816 
35553.935- 72iS.Z42 
8763.139-37352.720 

35361.855- 7278.852 

14 

- 15 

2 

18 

3* 

0 

3 

-2 
26 

-44* 

13 

6. 

-1 
3 
0 

-1 
-8 

- . 4.5- 5.5 

. - . 5.5- 5.5 

- . 3.5- 3.5 

1.0- 2.0 1.0- 2.0 

3.0- 4 . 0  3.0- 4 . 0  

. - . 2.5- 2.5 

4 . 0 -  3.0 4 . 0 -  3.0 

5.0- 6.0 5.0- 6.0 
- . 6.5- 5.5 

4 .0 -  4.0 4 . 0 -  4 . 0  

4 . 0 -  5.C 4 . 0 -  5.0 

- . 4.5- 4.5 

- . 2.5- 1.5 
1:5- 2.5 1.5- 2.5 

- . 4.5- 4.5 
- . 2.0- 3.0 

3.5- 4.5 3.5- 4.5 

:49 1149 

i475 1108 .60 

:495 1952 .457 

:79 1:08 .29 

.490 .928 .438 

1:260 l :66 

1:16 1:55 

. 4 0  

.39 

1.165 1.373 208 

1.130 1.373 243 

1.238 1 . 0 9 0 ~  148 

1.490 1.482* 8 

0.442 1.070* 628 

0.643 0.935 292 

0.487 0.930 443 

0.801 1.090* 289 
1.180 1 . 3 7 3 ~  193 

1.082 1.463 W1 

0.487 0.925 438 

0.657 

1.340 
1.263 
1.210 
0.362 
1.155 

.ooo* 343 

.169 171 

.670 401 

.545* 335 

.13iJ* 768 

.545 390 

I 

-255 

-187 

-245 

-192 

-138 

-243 

I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3492.0901 
3492.1702 
3492.2510 
3492.4973 
3492.6020 
3492.6223 
3492.743 1 
3492.7836 
3492.8951 
3492.9573 
3493.0241 
3493.0649 
3493.3319 
3493.3605 
3493.3953 
3493.6462 
3493.7501 
3493.8314 
3493.90 19 
3493.9931 
3494.1076 
3494.5419 
3494.7 149 
3494.9580 
3495.1103 
3495.2419 

-231 -231 i 3495.2739 
I 3495.3328 
I 3495.3564 
I 3495.3960 
I 3495.4824 
I 3495.7199 

t -6 I 3495.8073 

i 
I 
I 
I 
I 
I 
I 
I 

-158 -173 I 
I 
I 
I 
I 
I 
I + -25* I 

-20 - 5 2 ~ 1  
-2a* I 

-268 -266 I 
+ 27 I 

I 

i 3495.9755 
3496.0343 
3496.0580 
3496.1090 
3496.2671 
3496.3150 
3496.3450 
3496.3483 
3496.3846 
3496.4059 
3496.4597 
3496.506 1 
3496.5336 
3496.5619 
34S6.5999 
3497.0708 
3497.1377 
3497.2321 
3497.3226 
3497 .X90 
3497.5842 
3497.6233 

159 

5 

5 
5 

5 

5 

5 

PB ISQ 

5 



035 22s T E R M  TEi?il 
J2 - J 1  J2 - J1 

1.370 1.596~ 226 
I I 
I I 
I I 
I I 
I I 

I 
-37* I 

1 
I 
I -198 I 
I I 

I 
-76* I I 

I 
I I 
1-185 -188 I 
I I 
I I 
I 35 I 
I I 
I I 
I+ 2 1  
I I I -50 -70 I 

I 
-74+ I 

I 
28+ 1 

I 
I +  
I I 
I I 
I I 
I I 
I I 

I 
I 
I I 

I I 
I I 
I I 

1 
-51 I I 

I 
I I 
I I 
I 59 I 
I I 
I I 
I I 

I 

I I 

3497.6818 
3497.7098 
3497 -7469 
3497.7929 
3497.9926 
3498.1354 
3495.2066 
3498.3398 
3498.4085 
3498.4658 
3498.5551 
3495.6427 
3498.6969 
3498.7247 
3498 .7894 
3498.8227 
3498.849 1 
3499.3508 
3499.3825 
3499.591 1 
3499.6315 
3499.8131 
3499 .e547 
3499.9959 
3500.0530 
3500.4724 
3500.9209 
3501.01 19 
350 1.0855 
3501.1216 
3501.2510 
350 1.3398 
3501.4507 
350 1.46 17 
3501.7796 
350 1.8187 
3501.8463 
350 1.9342 
3501.9905 
3502.0362 
3502.0834 
3502.3925 
3502.5025 
3502.5504 

34300.160- 57 17.976 3 - . 2.5- 3.5 

. .187 

I 

1.280 1.473+ 193 
0.724 1.070+ 346 

31t723.000- 6144.515 -4 
lOG36.770-33014.650 9 

?724.351-38300.595 6 
34077.830- 5502.060 12 

6,313.666-3’1W.198 5 

2.0- 3.0 2.0- 3.0 
- . 4.5- 5.5 

2L576.811 1 
- . 3.0- 2.0 
- . 1.5- 1.5 

i 0.442 1.150 708 ! 1.650 1.169 481 

:487 1:070 .583 0.487 1.070 553 

1.069 1.514 445 

4 . 0 -  5.0 4 . 0 -  5.0 

5 
37211.420- 8538.233 -48 . - . 6.5- 5.5 

2b572.867 3 
28572.652 2 I 

I 1.200 1.485~ 285 
I 

1:222 1:504 .282 I 1.216 1.495 279 
I 
I 1.090 1.369r 279 

1:045 1:47 .42 I 1.043 1.473 430 
I 
I 
I 
I 
I . .43 I 1.060 1.485r 425 

~~ ~ ~ 

2 23553.555 4 
25558.297 2 

1 285:6.5$4 6 
26556.264 2 

2 2&554.722 2 

38276.535- 9707:980 0 

30770.193- 2203.605 1 

37807.135- 9242.355 3 
34708.947- 6144.515 10 

5.5- 5.5 5.5- 6.5 

2.0- 1.0 2.0- 1.0 

- . 3.5- 3.5 
4:O-  3.0 4 . 0 -  3.0 1 21555.442 3 

23555.290 4 HAZY 
28552.EP4 0 
22559.402 1 
23555.743 2 
28555.001 2 

2 25551.333 4 
1 i8554.1J6 3 
2 28553.051 3 

38262.375- 9707.9F,5 -2 

3X31.915- 7278.852 -2 
12177.963-40732.070 -1 

6.5- 6.5 6.5- 6.5 
1.0- 2.0 1.0- 2.0 - . 4 .5 -  4.5 

.525 1.055 . s o  i 0.525 i.040+ 5i5 
I 1.170 1.545+ 375 
I 22552.327 1 

28551.423 2 I 
I 1.020 1.670 650 
I 
I 1.191 1.473 282 
I 
I 
I 2.689 1.881 808 

I 
I 0 .400  1.169* 769 

2 23551.333 2 
2ax8.741 3 

1 255G8.422 4 
2d5,’tS. 197 4 

32521.160- 3369.846 19; 

34632.9((6- 6144.515 -9 

- . 2.5- 2.5 

- - . 3.0- 3.0 
5 

265j7.431 1 
2 23147.022 3 30562.000- 2011.9C6 -12 

34045.700- 5502.060 9 
- . 0.5- 1.5 - . 0.5- 1.5 2 285G6.649 1 

28546.265 1 
26543.745 1 

2 235~’,2.€49 2 
22542.459 1 
28541.257 4 
2t.540.395 3 
23533.370 1 

1 :25>y.T.:z 4 

I I 2.897 .299 2598 
I 
I 
! 

31778.615- 3235.770 4 . - . 0.5- 0.5 

i 3502.6942 
I 3502.8170 

i 
I i i 3502.9295 

I 
I 

.454 290 I 
I 

.4S5 390 I 

.230 743 1-284 -283 I 3503.0262 
I 3503.2459 
I 3503.3635 

-62~1 3503.6757 
I 3503.9794 
I 3504.0311 

0.487 

1.164 

1.095 

1.344 1.321 23 I I 3504.3184 JQ 
0.442 0.920* 478 i -214 i 3504.2313 

6313.865-34852.445 3 4 . 3 -  3.0 4 . 0 -  3.0 :489 1;230 .741 

. .39 

37712.550- 9179.262 4 

-7523.390- 9737.9tG -12 
9724.351-3233.110 9 
36026.425- 749i3.354 -2 

- . 5.0- 5.0 

- . 5.5- 6.5 - . 3.0- 4 . 0  
2:5- 2.5 2.5- 2.5 1.32 1.32 



c 
?3527.0&5 2 
28556.561 2 

26523.7C5 2 
2C523.683 4 

2 2552r1.230 6 58712.675-10182.453 la  

25521.7.36 2 
23515.157 2 
28517.083 4 
2E516.075 2 

2 23514.375 
28512.518 

1 26511.455 
2E5 10.899 
285 i o .  521 
2C54? -762 
25507.532 
2307.077 

1 23505.4+1 

3 
1H 
5 
3 
3 
3 
2 
2 
5 

34232.360- 

34656.014- 

34650.965- 

57 17.976 

6144.515 

0144.515 

-9 

- 14 

-9 
1 28502.919 4 12159.465-40562.300 4 

25500.371 2 
2 25698.501 5 40297.730-11799.241 12 

2?495.66% 2 
2Gi94.869 2 
2i2494.697 2 

2 2393.193 3 19317.370-47810.565 -2 

23487.374 
23435.236 
28484.733 

1 28434,055 
2332.552 
284SE.C56 3 
23480.855 5 

1 22430.612 
2 28478.785 

28478.293 
28477.989 

1 25477.4S6 
25475.536 

2 28475.291 
1 28475.291 

22474.351 

34628.5E4- 6144.515 17 

9724.351-38204.590 
14561.637-43040.400 

9336.801-37864.295 

17Z2.75Pi57 1C .025 
8768:139-37243.590 

-27 
-8 

2 

16 
40 

1 28459.040 6 34613.555- 6144.515 0 

1 28457.425 5 30671.053- 2203.605 -32 

28468.513 1 
2 2U57.672 2 12992.644-41450.320 -4 

26466.714 2 

2:qi4.5-?2 2 
23.60.831 CE 

28459.7CiO 1 

2 25G66.016 5 12048.545-40514.555 -1 

28';60.676 38 

0.5- 0.5 0.5- 0.5 

- . 3.5- 3.5 

3.0- 3.0 3.0- 3.0 

4 . 0 -  4.0 

2.0- 3.0 2.0- 3.0 
4.0- 3.0 4 . 0 -  3.0 

5.5- 5.5 5.5- 5.5 

- . 4.5- 3.5 

4 . 0 -  4 . 0  4.5- 4.0  

4 .0 -  3.0 4 . 0 -  3.0 

3.5- 4.5 
3.0- 3.0 3.0- 3.0 . - . 1.5- 1.5 

5.0- 4 . 0  5.0- 4 . 0  

. - . 2.5- 3.5 - . 2.0- 3.0 

3.0- 3.0 3.0- 3.0 

- . 2.5- 3.5 
1.0- 1.0 1.0- 1 . G  

. - . 1.5- 2.5 

OBS oas oss I TERM TERM TERM 
62 G1 OG I G2 61 OG 

1:03 
1.316 

1103 
2.405 1.08 

1:11 1:47 .37 

1:25 1:47 -22 
.84 1.05 .208 

:472 :926 .454 

. .31 

. 2610 

:460 1:105 .645 

:SO 1111 .31 

1:12 1:46 .34 

:76 1:50 .74 

0.980 1.596 616 

1.110 1.473 363 

1.250 
0.844 

1.070 

1.225 

.473* 223 

.050 206 

.373 303 

.160 65 

0.487 0.941 454 

1.144 1.473 329 

0.442 1.085 643 
1.149 0.740r 409 

0.801 l . 1 l O r  309 

1.200 1.065r 135 
0.362 1.300+ 938 

1.130 1.473* 343 

0.643 0.980~ 337 
0.771 1.495 724 

-0 .054  0.800 854 

OBS TERM I 
IS IS I HAVELENGTH NOTES 

3504.4380 
3504.5024 
3504.7888 
3504 3 5 3 2  
3504.8553 
3505.1383 
3505.5352 
3505.6672 
3505.79 10 
3506.0001 
3506.2285 HAZY 
3506 -3555 
3506.4276 
3506.4741 
3506.5674 
3506.8417 
3506.8977 
3506.9760 
3507.4093 
3507.7229 
3507.9531 
3508.3023 
3508.4002 
3508.4460 
3508.6066 
3508.8396 
3508.8757 
3509.0592 
3509.3233 
3509 .%67 
3509.6419 
3509.7284 
3509.9174 
3509.9786 DJO 2JDG 
3510.1266 J2535Q 
3510.1565 
351 0.38 17 
3510.4424 
3510 A798 
3510.5406 
3510.7699 
3510.8125 C2 
3510.8125 C2 CQ 
3510.9284 
3510.9572 
35 1 1.5834 
351 1.6478 
351 1.7521 
351 1.7826 
351 1.8703 
351 1.9564 
3512.1333 
3512.5962 
3512.6 15% 
3512.7358 

5 

5 

5 

i I 



I 0 3  OES TEEM TERi.1 I OGS 05s OBS I TERM TERM TERM 
C !II:rEt:U:-iSER I T2 - T I  0-C I J2 - J1 J2 - J1 I G2 G I  OG I 62 G 1  DG 

-----------------+------------------ 
I 
I 1.313 1.391 78 
I 
I 1.150 1 . 6 7 1 ~  521 

I 
2 3 4 r a . 3 ~  2 I 
58454.662 2 I 
25653.634 2 I 3.5- 4.5 

22449.409 3 I 

2 23559.488 2 39135.820-10725.322 -10 I . - . 5.5- 4.5 

2 23457.9<2 3 45203.680-167.\5.72C -12 I . - . 2.5- 2.5 

1 22<;9.&54 5 32749.537- 4299.659 6 I 2.0- 2.0 2.0- 2.0 

I 
-16*l 

I 
I 
I 
I 

-18 I 
I 
I 

-81 1 
I 
I 

-79 I 
I 
I 

-68 I 
I 
I 
I 
I 
I 
I 

-57 I 
181wl 

I 
I 

-203 I 
I 
I 
I 
I 
I 

-253 I 
I 
I 
I 
I 

20* I 
I 
I 
I 
I 
I 
I 
I 

-483 I 
I 
I 
I 

-43 I 
I 
I 
I 

-357 I 

I 

3512.7620 
3512.9021 
3512.9521 

I . .185 I 
1:159 1.474 .315 I 1.166 1.482 316 

3513.3578 
3513.4847 
3513.9516 
3514.0065 
3514.1444 
3514.4247 
3514.5920 
3514.7257 
35 14 A929 
35 14.9 144 
3515.0668 
3515.2246 
3515.3372 
3515.5331 
3515.6258 
3516.0074 
3516.1434 
3516.1947 
3516.3758 
35 16.443.3 
3516.5391 
3516.6146 
3516.6685 
3516.7031 
3516.7359 
3516.8486 
35 16.9082 
35 16.9082 
3516.9388 
3517.1473 
3517.4636 
35 17.5589 
3517.6053 
3517.6531 
3518.1308 
3518.1910 
35 18.2543 
3518.3063 
3518.5627 
35 18.7294 
35 18.8108 
35 18 A721 
3518.9041 
3519.3463 
3519.5055 
3519.541 1 
3519.6060 

I 
I 

.745 .ooo I 0.745 0.000 0 
I 
I 

11535 1:495 .040 I 1.541 1.495 46 

2UX8.293 2 I 
2Cc.44.670 3 
X X 3 . 5 X  2 

1 284'16.024 8 25446.024- O . O C 0  0 I 1.0- 0.0 1.0- 0.0 
5 

1 23442.235 4 30645.855- 2203.606 -15 2.0- 1.0 2.0- 1.0 
28442.061 2 I 
26439.551 3 I 

2 28449.828 4 3.3629.265-10188.463 26 I 0.5- 0.5 0.5- 0.5 1:37 2:40 103 1.380 2.402*1022 

1.095 1.454 359 

so 

c2 
c2 

PB 

2C473.640 2 I 
28436.3C6 5 
28133.220 2 

1 28436.651 5 37615.923- 9179.262 -10 I 5.0- 5.0 5.0- 5.0 

I 
. .359 

23432.120 
28431.705 
22430.241 

2 23429.691 
1 23426.921 
2 26423.310 

23627 3 7 5  
2 22Gi7.555 
1 28127.330 

28426.419 
2 53425.937 
1 2325.957 

284T5.690 
1 2843-4.005 

26420.679 
25420.304 
23413.9 18 

1 25416.059 
2 25415.573 

284 15.052 
2 28414.6<2 

284 12.57 1 
284 11.255 
2C410.568 
2;4 1 9.073 

1 28'121.449 

2 
2 
4 
3 
4 
7 
3 
3 
5 
1 
4 
4 
2 
3 
7 
2 
4 
1 
4 
2 
2 
2 

2 
3 
2 
5 
3 
2 
2 
5 
4 
2 
3 

7 
w 

i 
I 
I 

1 1  
-5 I 
-4 I 

I 
2 1  

-2 I 
I 

4 1  
10* I 

I 
.19 I 

1 1  
I 
I 
I 

10 I 
9 1  

I 
22 I 

I 
I 
I 

I 
I 0.000 1.060+ 0 . -54 I 0.947 1.482 535 . -362 I 1.308 1.670 362 
I 

17121.630-45551.330 
32723.25- 4299.659 
32398.160- 3969.846 

42413.545-13990.952 
6313.866-3'+741.198 

39152.255-10726.322 
12322.6 13-40748.549 

9724.351-331'tZ. 375 
6313.866-34735.314 

- . 5.5- 5.5 
3:O- 2.0 3.0- 2.0 
2.5- 2.5 2.5- 2.5 

5 . - . 1.5- 1.5 
4 . 0 -  5.0 4 . 0 -  5.0 

i 1.060 1.72S* 668 
149 1:07 .58 I 0.487 1.070 583 -200 

-232 

-43 

- 
-349 

I 
I 1.187 1.391 204 
I 1.036 1.020 16 
I . .249 I 0.442 0.690 248 

.489 .901 .412 I 0.487 0.899 412 
I 
I 
I 

:44 1112 .684 I 0.442 1 . 1 2 0 ~  678 ! 1.320 1.373 53 

- . 4.5- 4.5  - . 2.0- 3.0 

3.0- 3.0 3.0- 3.0 
4.0- 3.0 4.0- 3.0 

9724.351-36140.400 
40214.805-177'39.241 

20063.650-48473.270 

3.0- 3.0 3.0- 3.0 . - . 4.5- 5.5 

. - . 4.5- 3.5 
I 
I 1.049 0.970 79 
I 
I 
I 
I I 0.847 0.000* 0 

543 :487 11031 .544 I 0.487 1.030 
2 23.09.815 
1 ,7&'t05.2(,5 

28$04.952 
22104 .f73 
28404.149 

19277.150-47697.019 - 
6313.865-3720.110 

.24 i . - . 3.5- 2.5 
1 I 4 . 0 -  4 . 0  4 . 0 -  4 . 0  

I 
I 
I 5 I 

1:078 1:463 .385 I 1.080 1 .463~  383 
I 1.120 0.840* 280 

36178.230- 7774.653 
43C95.t50-14693.050 

1 28403.530 
2 22402.770 

284C2.2G8 

3 i 4 . 0 -  4.0 4 . 0 -  4 . 0  
0 1  . -  . 1.5- 0.5 

I 
I 

.80 1.26 .46 I 0.801 1.260 459 
i 28601.907 2 

126401.192 5 9X6.801-37787.990 3 I 5.0- 4 . 0  5.0- 4 . 0  3519.9725 



c 
? . ' - e ,  -:T$ 
23:'j; *4?1 

2 fZl(:b.107 
2339 1.9% 
2S391.553 

2 28390.260 
2.33C8.620 

..L.',, .<.. 

233?3.(;44 
2 28325.502 
235%. 023 
2 9 3 i 5 . i i i  

1 28383.333 
22332.075 
28379.333 

2 28378.009 
25377.406 
28376.01 1 

2 
2 
2 
2 
2 
1 
2 
3 
5 
2 
3 
5 
3 
2 
4 
2 
1 

lC436.770-w332 .E75 

37892.325- 5502.C60 

~ 0 9 4 . 7 a 5 -  9707.980 

34527.915- 614'1.515 

370 16.255- E658.233 

2 

-5 

-3 

- 17 

-23 

1 28375.0t-3 5 32674.753- 4299.659 -11 
28372.926 3 

26369.981 3 
28368.449 1 
28367.656 2 

2 21?370.705 2 34088.695- 5717.976--14 

23367.370 2 
1 23365.263 4 9355.801-37752.630 -26 
2 28365.453 1 33867.535- 55C2.060 -17 
2 28363.522 2E 35561.855- 7493.364 31 
1 26363.244 4 6313.866-34677.111 -1 

28362.208 1 
28561.340 3 

2 28359.542 2 
2 28359.022 2 
1 28357.132 3 
2 22355.416 3 
2 2835'1.686 3 
1 23352.665 5 

23352.467 3 
1 23350.EriO 6 

26350.49'1 3 
1 28347.235 6 

28345.053 2 
2 28343.950 1 
2 28343.289 5 

28342.720 2 
2 28342.451 2 

23335.072 1 
2 2 a 3 x c 8 3  3 

28338.885 4 
1 23335.492 3 

28336.3r13 2 
28336.184 2 

1 28334.427 4 
1 28332.4S.O 3 

18720.075-47079.6!0 7 
35537.895- 7278.862 -5 
6313.856-346?0.995 3 

15778.634-44134.025 25 
32324.550- 3959.890 -13 
34497.235- 6144.515 -35 

341195.35'1- 6144.515 1 

6313.354-34551.105 - 1  

16362.000-4't705.905 5 
40142.525-117SF.241 5 

11504.095-39846.560 -14 

36977.120- 6633.233 -4 

12159.465-40497.975 -13 

9335.801-37721.235 -? 
13726.661-42099.140 1 

- . 5.5- 4.5 

4.5- 4.5 4.5- 4.5 

. - . 0.5- 1.5 

5.5- 6.5 5.5- 6.5 

2.0- 3.0 2.0- 3.0 
3.0- 4 . 0  

5.5- 5.5 5.5- 5.5 

3.0- 2.0 3.0- 2.0 

. - . 2.5- 3.5 

5.0- 6.0 5.0- 6.0 
. - . 1.5- 1.5 . - . 3.5- 2.5 

4.0- 4 . 0  4 . 0 -  4 . 0  

. - . 3.5- 2.5 
- . 3.5- 4.5 

4:O- 5.0 4 . 0 -  5.0 . - . 1.5- 0.5 . - . 3.5- 2.5 . - . 3.0- 3.0 

2.0- 3.0 2.0- 3.0 

4.C- 4 . 0  4 . 0 -  4 . 0  

. - . 4.5- 3.5 - . 6.5- 5.5 

- . 3.5- 4.5 

. - . 5.5- 5.5 

. - . 4 . 0 -  5.0 

5.0- 4 . 0  5.0- 4 . 0  . - . 3.0- 4 . 0  

. .268 

1:09 1:48 .39 

1:31 1:47 .164 
. .226 

1:151 1:514 .363 

1119 

1:26 

.80 

.49 

1:18 

.48 .29 

.26 

1:11 .308 

. .595 

1 : O l  .52 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

+ 

0.724 0.995 271 

1.220 1.169 51 

1.090 1 .485~  395 

1.310 1.473 163 

1.150 1.514 364 

1.189 

1.340 

0.801 
1.670 
1.155 
0.487 

1.060 
1.158 
0.487 
1.133 
0.975 

.482 293 

.596 256 

.110* 309 

.169* 501 

.321 166 

.080 593 

.960* 100 

.545 387 

.010* 523 

.620 487 

.670 695 
i 1.070 1.473W 403 
I 

1:49 .31 I 1.180 1.473~ 293 
1 

613 
I 
I 1.050 0.950* 100 
I 1.165 1.373 208 
I 
I 0.859 1.021 162 
I 
I 1.125 1.514 389 
I . .205 I 0.844 1 . 0 6 0 ~  216 

:478 1:091 .613 I 0.487 1.100 

I 
.a05 1.179 .374 i 0.801 1.180 379 

I 1.150 1.060 90 

65s 

-229 

-94* 
-293 

0 31 
-20 1 

-45* 

-215 -215 
44 
43 

-231 -233 

-280 

-193 -207 

-90 

-77 -74 

-138 -144 

t 

-25* 

-26 0 

-304 -304 

35i9.9971 
3520.0780 
3520.2075 
3520.5639 
3520.6028 
3521.1141 
3521.1676 
3521.3279 
3521 5239  
352 1.5532 
3521.7569 
3521.8535 
3521.8923 

3523.2108 IS* 
3523.4793 
3523.7551 
3523.8451 
3524.0354 
3524.1326 
3524.1694 
3524.3566 
3524.4070 
3524.6475 
3524.6821 
3524.8108 
3524.9 187 
3525.1422 
3525.206 1 
3525.44 18 
3525.6552 
3525.7459 
3525.9948 
3526.0219 
3526.2242 
3526.2673 
3526.6723 
3526.9436 
3527.0854 
3527.1637 
3527 -2345 
3527.2680 
3527.6886 
3527.7 12 1 
3527 .7123 
3527.7608 
3528.0277 
3528.0431 
3528.2669 
3528.5094 

I SQ 
21n5q 

2390 

159 

IS* 

CQ 

5 



I GSS CCS TER!! TERfl 
C H;?:ir~J!IEEE I T2  - !'I 0-C I J2 - J!  J2 - J 1  
----------------------------------------+-------------------- 

I 
2 28331.492 6 39657.8?0-16726.322 -6 I 4.5- 4 . 5  4.5- 4.5 
2 2330.973 1 40130.255-11799.241 -51 I . - . 5.5- 5.5 
2 25330.773 5 39057.100-10725.522 -5 1 . - . 3.5- 4.5 
23330.157 2 I 

2 23323.3?6 6 36967.635- 8036.233 -6 1 4.5- 5.5 4.5- 5.5 

1 28525.539 5 36100.190- 7774.653 2 I 5.0- 4 . 0  5.0- 4 . 0  

28335.932 2 I 
23323.612 3 I 

2 28331.539 4 37564.00C- 9242.355 -14 1 4.5- 3.5 4.5- 3.5 
28321.259 2 I 
28319.644 2 I 
26319.C93 3 I 

2 283'19.310 1 42752.670-14433.351 -9 I . - . 1.5- 1.5 

2 28318.40'1 2 33e30.430- 5502.C63 34 
58317.139 2 
28315.435 2 

1 26316.059 6 35DF0.717- 7774.553 -5 
2 23314.982 4 40114.225-11799.241 -2 
2 28313.548 2 32283.420- 3969.846 -26 
23312.454 3 

i . -  . 1.5- 1.5 
I 
I 
I 4 . 0 -  4 . 0  4 . 0 -  4 . 0  
I . -  . 4.5- 5.5 
I . -  . 2.5- 2.5 
I 

23310.219 3 i 
1 23399.545 
23388.3Z2 

1 28307.605 
2 23397.169 
353116.710 

2 2E305.263 
28304.434 

9m.801-37696.345 i i 5.0- 6.0 
I 

I 
I 

14292.176-42599.780 1 I . - . 
31542.950- 3235.770 -1'1 I . - . 
32013.250- 9707.980 -7 I . - . 

28303.466 3 i 
28238.165 

2 28295.462 
25295.073 
2235q.679 

2 3393.737 

28297.127 

2523 1.559 

i 
I 
I 
I 
I 

34013.940- 5717.976 -2 I 3.5- 3.5 

35931.480- 8633.233 -8 I 5.5- 5.5 

5.0- 6.0 

5.0- 6.0 
1.5- 0.5 

5.5- 6.5 

3.5- 3.5 

5.5- 5.5 

23i90.913 4 1 0.5- 0.5 
26287.753 2 

1 286237.125 1 11840.715-40127.800 41*1 . - . 3.0- 4 . 0  
1 2EX6.929 2 36061.589- 777G.653 -7 I . - . 5.0- 4.0 
1 28X6.190 4 10486.922-35773.125 -13 I 1.0- 2.0 1.0- 2.0 
26295.928 3 I 

. 4 . 0 -  4 . 0  
231S5.348 2 i 

12Zt84.777 1 35057.430- 7774.653 0 1  . -  
28285.016 2 

1 2btEi.4Z4 
23279.322 
22273 .e< 5 
2 C m .  023 

12Z277.325 
Z276.424 
28276.017 

2 25275.232 
2t271.905 
28270. C24 

5 
2 
1 
2 
3 
2 
2 
1 
3 
4 

6323.C66-34594.359 o i 4 . 0 -  3.0 

I 
37455.630- 9173.262 -42 1 . - . 

I 
I 
1 5:5- 615 12392.644-41257.915 -39 I - 

4 . 0 -  3.0 

5.0- 5.0 

2.5- 2.5 

03s OES OBS 1 TERM TERM TERM I OBS TERM 
G2 GI OG I 62 GI DG I IS IS 

,-----------------+------------------+---------- 
i I 
i 1.156 1.391 235 i 183 1s8 
I 1.150 1.373 223 I 
I 1.220 1.391 171 I+ 
I I 

324 I 
I I 
I I . -24 I 1.223 1.463 240 I 0 -7 
I 1.120 1.369* 249 I+ 
I I 
I I 
I 1.200 1.925* 725 I 
I I 
I 1.410 1.169 241 I 

1:200 1:515 .315 I 1.190 1.514 

I I 
1.208 1.442 .234 i 1.227 1.463 236 i 37 54 

I 1.135 1.373 238 I 
I 1.045 1.670 625 I 29 
I I 
I I 
I I 
I 1.026 0.299 727 I 

:SO1 11066 .265 10.801 1.066 265 1-158 -153 

I 0.970 1.140* 170 I -253 

1:119 11590 .471 

I 
1.145 1.485 340 I 

1 
I 
I 
1 

I 
1.121 1.596 475 I 49 46 

I I 
1:209 1:512 .303 I 1.214 1.514 300 I 205 199 
1.50 . I I -31 

;36 1i05 .69 

i:iw .7i 

:95 1:20 .25 

i i 
I I 
I 0.811 1.020 209 I 
I 1.167 1.463 296 1 5 
I 0.355 1.038 683 1-198 -220 
I I 

10 
I I 
I 1.090 1.463 373 I 
i i 
I 0.487 1.198 711 I -146 
I I 

i 
I I I 1.085 1.454 369 I 

I I 

i 

i I 
I 0.643 0.860 217 I 
I 
I 

1-449 
1-307 

3528.6324 

3528.7220 
3528.6971 

3528.7987 
3528.8935 
3528.95 13 
3525.9912 
3529.3740 IS* 
3529.86 12 
3529.9 037 
3530.1087. 
5530.1594 
3530.1774 
3530.2633 
3530.421 1 
3530.5087 
3530.5557 IS* 
3530.6900 
3530.86E8 
3531.0052 
3531.2840 
3531.3681 
353 I. Si52 
3531.6 10 1 
3531.6645 
3531.7218 
3531.9023 

5 

3532.0058 
3532.1266 
3532.7232 
3532.9 178 
3533.0633 
3533.1743 
3533.2235 
3533.3409 
3533.6132 f IS* 
3533.6939 
3534.0886 
3534.1669 
3534.19 16 
3534.2839 
3534.3169 
3534.389 1 
3534 A605 
3534.5556 
3534.9970 
3535.1423 
3535.2020 
3535.3047 
3535.39 18 
3535.5046 
3535.5555 
3535.6535 
3535.0697 ISP 
3536.3050 IS9 

5 



1 

c 
1 2232.253 
2 S$?56.Z3G 
1 22253.913 
2226 1.357 
28260.343 

2 2Z59.979 
1 2c253.022 
28258.653 
23255. C55 
26255.093 
23254.55’4 
28254.021 

1 23252.556 
23752.051 

1 28252,979 

2C251.60 1 
2 26250.953 
2 2ti147.043 
28,344.318 

1 25242.33‘t 
2824 1 .&98 

2 28240.550 
2Z35.541 

2 23231.837 
2234.0S2 

1 28233.737 
28232.859 

1 29227.364 
1 28225.604 

28227.872 

28225.136 
2 23219.834 
28219.474 

2 28213.979 
1 28215.099 
292 14.373 

23212.594 
2G211.395 
22203.385 

2 25203.234 
2 282J7.372 
1 2C207.372 
26207.263 

1 2tP05.393 
23204.532 

2 23201.125 

2.32 12.99 1 

28193.833 
2 22197.737 
23196.307 
28195.9: 1 

2 28195.696 
28194.155 

1 
3 I 
3 <GC68.320-11799.241 -4  I . - . 
7 28Z68.265- 0.000 -2 I 1.0- 0.0 
3 2CC73.845-45343.695 21 I . - . 
2 11G40.715-40104.650 -22 I . - . 
3 I 
214 I 
2 Sa259.9FO- 3.000 -11 I . - 
5 33452.625- 2203.605 3 I 1.0- 1:O 
1 I 
3 
3 
3. 
2 i 
1 34397.513- 6144.515 -19 I . - 
5 
1 I 
1 I 
4 35749.300- 749E.364 17 I 2.5- 2.5 
7 35525.910- 7278.E62 0 I 4.5- 4.5 
2 I 
4 36017.000- 7774.653 -13 I 4 . 0 -  4 . 0  
2 I 
8 32210.400- 3969.846 -4 I 2.5- 2.5 
3 I 
7 37942.835- 9707.980 -8 I 6.5- 6.5 
3 I 
7 34378.267- 6144.515 -15 I 4 . 0 -  3.0 
1 I 
2 1 
5 9326.801-37614.165 0 I 5.0- 6.0 
5 C313.856-345‘tC.469 1 I 4 . 0 -  3.0 
4 I 
3 13609.910-<2029.735 9 1 . - . 
1 I 

32552.325- 4299.655‘ -10 I 2.0- 210 

i 33721.0~0- 5502.060 -1 i 1.5- 1.5 
3 9724.351-37940.455 -5 I 3.0- 3.0 
2 
3 
3 
2 
59 i _ _  
GB 30223.215- 201r1.9E6 -15 i . - . 
2 35845.610- 8538.233 -5 I . - . 
2 11840.715-4OC48.020 741 . - . 
28 I 
3 6313.866-34519.250 9 I . - . 
3 I 
3 ~79.995- 727a.862 -5 I . - . 
3 I 
3 I 
2 I 
1 44341.447-16745.725 -25 I . - . 
3 1 

2 37440.110- 92j2.356 -17 I . - . 

I I I I 
I .  I I I 

6.5- 5.5 I . I 1.135 1.373 258 I 1 
1.0- 0.0 I 1.274 . O O O  I 1.252 0.000 0 1-126 -129 I 
5.5- ci.5 I . I 0.790 1.260* 470 I I 
3.0- 2.0 I . I 0.811 1.090 279 I -282 I 

i 
I 

I .  . i i 
146 I 

I .  I I 
1.5- 0.5 I . I 1.263 3.150 1867 I 
1.0- 1.0 I 1.259 1:497 .238 I 1.250 1.495 245 I 48 80 I 

I .  I I I 
1 .  I 
I .  I 
I .  I 

I I 
I 
I O  I 

i i .  I i 

I .  I I I 

-27s I 3.0- 3.C I . I 1.155 1.473 318 I 
2.0- 2.0 I .955 11455 .500 I 0.982 1.482 500 I -52 -61 I 

I .  I I 1 
2.5- 2.5 I . . .15 I 1,140 1.321* 181 I I 
4.5- 4.5 I 1.176 1.543 .367 1 1.176 1.545 369 1 33 47*l 

i 
-26 I 

I .  I I I 
4 1  

I .  I I I 
I 

I .  I I I 
-64 I 

I .  I I I 
I .  I I I 

5.0- 6.0 I 389 1-193 -196 I 
4 . 0 -  3.0 I -481 -882 .401 I 0.487 0.838 401 (-258 -258 I 

I .  I I I 
4.5- 3.5 I . I 0.657 0.695 38 I I 

I .  . ‘ I  I I 
1.5- 1.5 I 1.241 1.152 .059 I 1.228 1.169 59 I 59 53 I 
3.0- 3.0 I . . .72 I 0.442 1.170* 728 I -239 I 

I .  I I I 

I .  I i 
4 . 0 -  4 . 0  1 . . .37 I 1.090 1.463* 373 I -  
2.5- 2.5 I 1.337 1:671 .334 I 1.339 1.670 
6.5- 6.5 I 1.122 1:510 -388 I 1.097 1.485 

331 I +  
388 I *  
201 I -62 4 . 0 -  3.0 I 1.258 11452 .194 I 1.272 1.473 

.795 1:185 .390 I 0.801 1.190 

i .  i 
I .  I 
I .  I 

i 
I I 

I I 

i 

I .  I I I 
2.5- 1.5 I . I 1.025 1.881 856 1 56 56 I 

214* I 4.5- 5.5 I . 
3.0- 3.0 I . I 0.811 1.005 194 I I 

I .  I I I 
I .  I I I 

3.5- 4.5 I . I 1.335 1.545 210 I I 
I .  I I I 

4.5- 3.5 I . I 1.125 1.369 244 I I 
I .  
I .  

I 1.180 1.514 334 I 

4 . 0 -  5.0 I . I 0.487 1.170* 683 1-155 -158 I 

I I I 
3.5- 2.5 i . i 1.230 1.671~ 441 i I 

I .  I I -46 I 

3536.3369 
3536.4237 
3536.5253 
3536.6976 
3537.0596 

3538.2363 
3538.3080 
3538.4385 
3538.4790 
3538.5547 
3538.61 11 
3538.6923 
3539.1815 
3539.5236 
3539.7723 
3539.8269 
3539.9959 
3540.4985 
3540.7046 
3540.8059 
3540 A501 
3540.9602 
3541.5858 
3541.6496 
3541.7449 
3541.9291 
3542.5946 
3542.6398 
3542.7020 
3543.0636 
3543.2803 
3543.4539 
3543.5038 
3543.6544 
3544.0325 
3544.05 15 
3544.1598 
3544.1598 
3544.1735 
3544.4085 
3544.5167 
3544.9445 
3545 2334 
3545.3708 
3545.5507 
3545.59 17 
3545.6272 
3545.8213 

5 

159 

IS* 

IS* 

IS* 

159 

c2 
C2 

IS* 

IS* 



C'3S C3S TERN TERM 
J? - J1 J2 - J1 

03s OBS OBS 
62 G 1  DG 

I 
I 
I 
I 
I 
I 
I 

, I  
1 

+ 

23191.529 3 
2 7C169.07-1 3 
123137 .X9  3 
2 28125.469 6 
2 25185.205 6 
2 28161.797 4 

26181.336 4 
2Ci30.762 2 
23180.rlLS 2 

2 25178.237 3 
28178.064 3 

2 28176.778 3 
23175.QO 1 
28175.219 2 
23173.063 2 
28170.613 4 

1 28165.614 6 
2 23165.183 3 
2 28164.126 2 
1 23163.622 1 

3163.47'1 3 
2 2C153.936 7 
128152.210 6 

28157.694 3 
2C155.651 2 

128154.255 4 

3546.1516 
3546.467 1 
3546.6850 
3546.7682 

.81 

.70 
1.280 
1.148 

.457 

. - . 5.5- 4.5 
3.0- 2.0 3.0- 2.0 
4.5- 3.5 4.5- 3.5 
2.5- 2.5 2.5- 2.5 
3.5- 4.5 3.5- 4.5 

33915.335-107Z6.322 8 
118':O.?15-4CO28. C05 -1 .98 .17 

.65 .04 

.666 .386 

.545 .397 

. . . -. . . - . . -. . 

0.811 0 . 9 ~ 0 ~  169 i 
0.724 0 . 6 4 0 ~  84 I 
1.284 1.670 336 I 149 141r 
1.145 1.545 400 I 174 174 

10436.770-3523.240 -1 
32155.060- 3253.816 -9 
35460.660- 7278.662 -1 

3546.9473 
3547.3762 SI 

i 3547.4342 
I 3547.5065 
I 3547.5484 

15 I 3547.8168 
I 3547.8462 
I 3548.0081 
I 3548.1716 
I 3548.2044 
1 3548.4752 

-46 I 3548.7846 IS*50609 
-196 -196 I 3549.4145 

-174*1 3549.4682 
I 3549.6020 

-230 I 3549.6655 
I 3549.6842 

155 1 6 0 ~ 1  3550.2563 
-90 -92 I 3550.3478 

I 3550.4129 
I 3550.6692 

I 3551.2475 
I 3551.4391 

I 3551.6272 

-33 -50 I 3550.8467 IS* 

64 87 I 3551.4933 IS9 

30133.255- 2014.966 -2 

53903.090-10726.322 10 

- . 1.5- 1.5 

- . 4.5- 4.5 

1.364 1.E81 517 

1.135 1.391 256 

. .387 

.914 -457 

1:004 1:555 .551 
1.061 1.503 .442 

63i3.t56-34479.4?3 7 
15557.155-43322.335 9 
19317.370-47451.4E5 11 
10+86.922-38650.550 -6 

4.0- 4 . 0  4 . 0 -  4 . 0  
- . 2.5- 2.5 . - . 4.5- 3.5 

3.5- 3.5 3.5- 3.5 
2.0- 1.0 2.0- 1.0 

. - . 1.a- 2.0 

0.487 0.944 457 
1.000 0.950s 50 
i;i% iiooo 225 
0.355 0.785 430 

33376.910- 5717.976 2 
30361.813- 2203.6G6 3 

1.043 1.596 553 
1.044 1.495 451 

37333.515- 9179.262 1 5.0- 5.0 5.0- 5.0 1106 1i45 .39 

11150 1:520 .370 

. .392 
.99 1.06 .07 

1.065 1.454 389 
28151.076 3 
2314?.5% 2 

2 23149.128 6 
28149.067 3 

2 26147.6:S 5 
1 28146.473 5 

36757.360- 8638.233 1 

37855.6'0- 9707.980 -12 
12351.522-40497.975 20 

5.5- 5.5 5.5- 5.5 

6.5- 6.5 6.5- 6.5 
6.0- 5.0 6.0- 5.0 

1.150 1.514 364 

1.090 
0.995 

0.811 
0.442 
1.158 

1.485* 
1.060+ 

0.905 
1.110* 
1.321 

1.055 

395 
65 

94 
668 
163 

254 

i o  
1-266 
I 
I 
I 
I 
I 
1-259 
I - 183 
I 
I 
I 
I 
I 
1-181 
I 

i 
-266 I 

I 
I 
I 
I 
I 

-269 I 
-202 I 

I 
I 
I 
I 
I 

-181 I 
I 

3551 .a800 
3551.8283 
3552.1023 
3552.2718 
3552.3077 
3552.3743 
3552.4129 
3552.59 13 
3552.6563 
3552.7017 
3552.8676 
3552.9281 
3552.9827 
3553.0224 
3553.0936 
3553.1531 

IS* 
DJ1 so 

25144.502 0 
28142.559 1 
28142.675 2 
281'12.147 1 
28141.241 1 

1 23140.423 3 
128139.913 2 
2 25139.554 1 

231'3.240 0 
28137.761 0 
28137.328 1 
28137.C14 1 

1 28155.450 5 
23135.979 4 
28135.090 0 
25134.117 0 
28133.334 0 
2S132.C73 1 

2 28132.559 3 
1 28131.455 3 
1 25130.913 3 

25?30.Ci3 2 
2812$.ft8-l 2 

.SO .90 .10 

1801 1:055 .254 

11640.715-33981.145 -2 
9724.351-3i864.295 -31 

35637.695- 7'196.554 23 

3.0- 3 . 0  3.0- 3.0 . - . 3.0- 4 . 0  - . 3.5- 2.5 

9Y6.801-37523.250 1 5.0- 6.0 5.0- 6.0 0.80 

i 
I 
I 
I 

6 1  I 
60 I 

680 1-206 
I 
I 

i 
I 
I 
I 

56* I 
I 

-206 I 
I 
I 

3553.2654 
3553. m 3  
3553.4872 
3553.5'129 
3553.5914 
3553.,7245 
3553.7930 
3553.9067 
3553.9739 

. .055 33634.550- 5502.0'39 13 
13726.661-41Z58.135 -19 
10435.922-3&517.815 20 

1.5- 1.5 1.5- 1.5 - . 3.0- 3.0 
1.0- 1 .0  1.0- 1.0 

1.230 
1.150 
0.355 

1.169* 
1.090 
1.035 :355 1:035 .680 



I 

c 
I 0:s C6S TEBii TER8 I OGS 03s 06s I TERM TERM TERM I OBS TERM I 

C IiAVtt4Uf:SER I T2 - T 1  0 - C  I J2 - J1  J2 - J1 I G2 G 1  DG I 62 G 1  DG I IS IS 1 WAVELENGTH NOTES 

23129.309 2 
28128.856 0 
22123.564 0 
23123.155 0 
12127.215 1 _ _ _  _ .  

28127.075 1 
23125.774 4 

23124.851 0 
1 22125.203 5 35899.859- 7774.653 -3 

28124.609 0 
28124.0G9 3 
2t123.070 1 
28121.239 2 
28120.912 2 
23119.450 0 
22119.206 1 
28113.347 2 

2P116.530 0 
2 23117.6C,4 3 33619.660- 5502.063 4 

1 22:16.257 4 6313.866-34430.160 -7 
1 Xi15.025 5 6313.866-34429.910 -38 

?2115.615 1 
:;1:c.373 1 
281li.593 1 
28114.167 2 
28'113.179 1 W  
23112.539 2 
28112.379 3 

2 25112.010 1 20044.005-48156.010 5 
2 28111.662 2 35390.520- 7278.852 4 

2 28110.674 4 28110.650- 0.000 24 

2 28108.954 7 35607.320- 7498.364 -2 
1 281C3.716 2 35333.360- 7774.653 9 

28111.150 1 

28109.911 1 

29108.561 2 
23108.179 3 

2 55107.406 5 35325.270- 7273.862 -2 
25105.423 1 
28106.212 2 

28103.S96 0 
2 23105.374 3 14295.56542400.935 4 

28103.SO 1 
1 2G103.356 1 30306.965- 2203.606 -3 

23102.934 0 
2Eio2.651 i 
28102.284 0 
2di01.932 2 
25101.531 0 
2809.685 1 

1 28036.257 5 34240.764- 6144.5115 -12 
1 25095.724 6 3't240.242- 61:!4.515 -3 

2 2E094.2ES 1 37336.640- 9242.355 4 
2 28033.307 3 15720.075-46813.360 22 

28095.107 0 

3.0- 4 . 0  3.0- 4 . 0  

. - . 0.5- 1.5 

4 . 0 -  3.0 4 . 0 -  3.0 
4.0-  3.0 4.0- 3.0 

. - . 1.5- 2.5 . - . 5.5- 4.5 

1.5- 0.5 1.5- 0.5 

3.5- 2.5 3.5- 2.5 
* - . 5.0- 4.0 

4.5- 4.5 4.5- 4.5 

. - . 3.5- 4.5 

- . 1.0- 1.0 

3.0- 3.0 3.0- 3.0 
2.0- 3.0 2.5- 3.0 

. - . 2.5- 3.5 

. - . 3.5- 2.5 

:852 1:448 .596 

.469 .891 .422 

.489 .909 .420 

:901 3:171 2270 

1:15 1:32 .17 

11097 1:538 .441 

. .28 

I 
1.470 1.169 301 I 61 

I 
0.487 O.OOO* 0 I 
0.487 0.910 423 1-209 -209 

I 
I 
I 
I 

0.820 0.920 100 
1.055 1.545 490 

0.899 3.150 2251 

1.150 1.321 171 
1.164 1.463 299 

1.100 1.545 445 

I 
I 
I 
I 
I 
I 
I 57 43 

97* 

I 
I 37 
I -41 
i t  
I+ 
I 64 76 
I 
I 

0.790 1.000* 210 I 
I 
I 

0.820 1.495 675 I 
I 
I 
I 
I 
I 
I 

1.067 1,473 406 1 

I 

-60 

-62 
1.190 1.473* 283 I *  -2* 

1.207 1.369 162 i 
1.060 1.070* 10 I 

3553.9956 
3554.0529 
3554.0898 
3554.1413 
3554.2500 
3554.2779 
3554.4423 DJO 
3554.5145 IS* 
3554.5590 
3554.5896 
3554.6604 
3554.7841 
3555.0194 
3555.0531 
3555.24 17 
3555.2726 
3555.3180 
3555.4752 OJ1 
3555.6 1 10 
3555.6417 
3555.6772 SO0 
3555.7266 
3555.8205 
3555.8678 
3555.9098 
3556.0348 
3556.1158 
3556.1360 
3556.1827 
3556 2267  
3556.29 15 
3556.3517 ISQ 
3556.4482 
3556.5693 ISP 
3556.5994 
3556 -6 19 1 
3556.6674 
3556.7652 
3556.8838 
3556.9163 
3557.0224 
3557.1968 
3557.21 15 
3557.2778 
3557.3312 
3557.3670 
3557.4135 
3557.4581 
3557.5058 
3557.7424 
3558.1766 PB 



r 

I OB’S OBS TERM TERH I 09s 0% OBS I TERM TERM TERM 
C NAVEtI’J::6El? I T2 - T I  0-C I J2 - J1 J2 - J1 I 62 61 I)S I 62 G l  DG 

2 23092.343 
2 22032.343 

28091.649 
2209 1.056 
2G089.674 

1 2203.651 
2 23C27.366 

22026. 537 
2 22G35.538 

28994.753 
2COJG. 372 

2 2tC83.338 
25082.549 
25062.133 

2 28CC0.825 
2 S @ ” J . L 4 6  
28079.497 

123078.899 
28078.117 

2 23077.748 
2E076.959 
23076.317 
25076.037 
22075.1.52 

2 28074.963 

28073.496 
28072.957 

122072.211 
2 28071.9G.52 

28071.762 
2207 1.469 
23070.752 

2 28070.324 
22070.175 
2j369.354 
28063.C37 
2EO68.576 
2 m 8 .  io5 
28057.601 
2S057.033 

2 28666.857 
22066.353 
28065.1C6 
22654.599 
28064.127 

1 22063.607 
2 Ot3.4 9s 
26051.653 
23040.567 
28C50 .?89 
23050.016 
281159.682 

1 28059.449 

2 3X91.565-1!737.241 
2 120%3.548-40140.890 
2 
0 
0 
4 9724.351-37813.200 
7 39cS5.6G5-11799.24I 
0 
1 XS11.900-10726.322 
1 
1 
4 38EO9.725-10726.322 
1 
3 
3 35579.770- 7498.364 
0 
1 
3 9724.351-37803.250 
1 
1 39876.970-11799.241 
0 
0 
0 
0 
3 13192.903-41267.915 
2 
2 35843.538- 7774.653 
0 
0 
5 35545.861- 7774.C53 
4 32041.795- 3969.8‘16 
3 
4 
1 
2B 15641.100-43711.415 
20 
2 
1 
0 
0 
0 
0 
2 33784.830- 5717.976 
0 
0 
0 
5H 
29 9724.351-37787.990 
18 
1 
1 
1 .  
1 
1 
4 32359.115- 4239.659 

I 

I 
I 

1 3 1  . -  
1 1  . -  

i 
2 I 3.0- 2.0 
2 1  . -  . 

1 0 1  . -  . 

- 5 1  . -  . 

1 9 1  . -  . 

I 

I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

1 
1 
I 

I 
I 
I 
I 
I 
I 
I 

I 
I 

0 I 3.0- 3.0 

1 9 1  . -  . 

-44 I 2.5- 2.5 

2 9 1  . -  . 

3 1  . -  . 
- 7 1  . -  . 

9 1  . -  . 

3 1  . -  . 

I 
-7 I 3.0- 2.0 

4.5- 5.5 
1.5- 2.5 

3.0- 2.0 
5.5- 5.5 

3.5- 4.5 

4.5- 4.5 

2.5- 2.5 

3.0- 3.0 

4.5- 5.5 

2.5- 2.5 

4.0- 4 . 0  

5.0- 4 . 0  
1.5- 2.5 

3.5- 3.5 

4.5- 3.5 

3.0- 4 . 0  

3.0- 2.0 

-----------------+------------------ 
I 
I 1.090 1.373 283 
1-0.054 0 . 7 2 0 ~  774 
I 
I 
I . .51 I 0.442 0.955 513 . -150 I 1.228 1.373 145 
I 
I 1.115 1.391 276 
I 
I 
1 1.110 1.391 281 
I 
I 
I 1.190 1.321* 131 

1470 1:11 .639 I 0.442 1.081 639 
I ’  

.37 

1:31 

.a5 .475 

1:45 .14 

I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1.115 1.373 258 

0.372 0.860 488 

1.080 1.463 383 

1.151 1.463 312 
0.981 1.670 689 

1.040 0 .955~ 85 

1.070 1.596 526 

0.442 1.260 818 

1.320 1.482 162 

-236 -236 
30 30* 

-144* 

30* 

-250 -250 

59 

-30 35 
-140 

-20 1 

- 138 
-353 

90 

3558.6724 C2 
3558.6724 C2 
3553.7603 
3558.8354 
3559.0105 
3559.1148 
3559.3030 IS* OJO 
3559.3890 
3559.5283 
3559.6342 
3559.6824 
3559.8059 
3559.9 l35 
3559.9663 
3560.1321 
3560.180 1 
$569.3005 
3560.3763 IS* 
3560.4755 
3560.5223 
3560.6223 
3560.7037 
3550.7392 
3560.8477 
3560.8748 DJO 
3560.8906 
3561.0 123 
3561 -0615 
356 1.1299 
3561.2246 IS9 
356 1.2587 
3561.2815 
3561.3187 IS* 
3561.4097 
356 1.4640 
356 1.4829 
356 1.5236 
3561.6273 
356 1.6858 
356 1.7454 
356 1.8095 
3561.8809 
3561.9039 
3561.9679 
3562.1160 
3562.1905 
3562.2504 O J l S O  
3562.3 164 
3562.3303 
3562.5645 
3562,7024 
3562.7377 
3562.7723 
3562.8140 
3562.8443 



c 

I 

I O X  O M  TERM TER4 
C EAVEtUI:EIER I T2 - 5 1  0 - C  I 12 - J1 J? - J1 

XC59.253 
ZGO-EB. 76 1 
22c57.493 
213955.797 
29055.542 

2 28354.263 
22054.053 
28353.367 
23052.674 

36692.525- 8638.233 -32 

28352.230 2 

28050.723 2 
2 m i . m  o 

1 28350. :67 4 8758.139-36818.300 6 
25049.535 0 
2Wt8.922 1 

2 28653.515 414 20589.110-48737.664 -39 
1 28043.535 ' t W  6313.866-34362.350 21 

28047.286 3 

28346.189 0 
28045.832 1 
28045.280 3 
2804'1.979 3 
28044.476 0 
28044.185 1 

28043.468 0 
28043.056 1 
28042.136 1 
28050.915 0 

25046.246 1 

2 28043.724 2 15778.63443822.335 23 

28040.605 3 
2 28640.163 8 37743.140- 9707.930 3 
2 28038.891 4 33756.860- 5717.976 7 
1 28035.933 1 9724.351-37761.260 -6 

29036.632 0 
2 2io35.177 1 i8i52.5~0-46ie7.750 7 

XO32.Es5 1 
2E032.535 1 
28032.356 0 

2S029.966 1 
2 23031.227 2 17733.703-45764.910 26 

2 0 2 2 . 4 5 3  2 
i3023.c:7 1 

2 2!02?.2!'d 4 33215.850-10188.463 11 
22G2i. .159 0 
;:c25.3?5 0 
2LC25.3S3 0 
237?4.775 2 
2C324.311 0 
22C23.948 0 

1 28023.620 5 37202.870- 9179.C62 12 
29022.995 5 
2302.463 0 

1 28021.564 i 30225.ao- 2203.606 -40  
28021.128 1 

5.5- 5.5 5.5- 5.5 

2.0- 1.0 2.0- 1.0 

. - . 3.5- 2.5 

. - . 4 . 0 -  5.0 

- . 1.5- 2.5 

6.5- 6.5 6.5- 6.5 
3.5- 3.5 3.5- 3.5 

- . 3.0- 3.0 

. - . 0.5- 1.5 

. - . 0.5- 1.5 

0.5- 0.5 0.5- 0.5 

4.0- 5.0 4 . 0 -  5.0 

2.0- 1.0 2.0- 1.0 

:362 1:OS 

.443 

.719 

1:134 1:484 .350 . .32 

:993 2:399 1406 

1.124 

1 :340  

.454 .330 

.532 .192 

TERM TERM TERM 
G 2  61 DG 

1.070 1.514 444 

0.362 1.103* 741 

1.270 0 .970~  300 
0.487 1.120* 633 

1.133 0.950* 183 

1.135 1.485 350 
1.272 1.596 324 
0.442 1.11016 668 

,0.510 0.740*1250 

.0.510 0.660*1170 

0.996 2.402 1406 

1.125 

1.300 

.454 329 

.495 195 

-22 

-253 

-15 

+ 

I 
I 
I 
I 
1 
I 

-22* I 
I 
I 
I 
I 
I 
I 

-248 I 
I 
I 
1 

-153 I 
I 
I 
I 
I 
I 
I 
I 
I 

-173*l 
I 
I 
I 
I 
I 

11*1 
-50 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3562.8692 
3562.9317 
3563.0927 
3563.3081 
3563.3405 
3563.5033 
3563.5290 
3563.6 158 
3563.7048 
3563.7549 
3563.8687 
3563.9531 
3564.0233 
3564.1035 
3554.1815 
3564 -2332 
3564.2332 
3564.3996 
3564.4453 
3564.5289 
3554.5742 
3564.6444 
3564.6826 
3554.7466 
3564.7836 
3564.8422 
3564.8747 
3564.927 1 
3565.0441 
3565.1993 
3565.2387 
3565.2949 
3565.4567 
3565.7095 
3565.7439 
3565.9290 
3566.2206 
3566.2650 
3566.2879 
3566.4315 
3566.5920 
3566.7901 
3566.8362 
3566.9 188 
3567.0255 
3567.11 13 
3567.1745 
3567.2526 
3567.3117 
3567.3579 

IS* 

159 

HAZY 
HAZY 

IS* 

c2 
c2 

W 
W 

-69 -69 i 3557.3996 
-208 I 3567.4792 

I 3567.5469 

I 3567.7169 
-65 -68 1 3567.6614 IS* 

i I 



C HAVEW:SER I T2 - T1 0-C 

2 22020.171 
22317.920 

1 25015.986 
2 22013.651 

23013.027 
230 12.465 
229 1 1.600 
2501 1.552 
28011.044 
280 10.793 
220 IO. 505 
26009.932 
2Z503.958 

2 23093.727 
22053.335 

2 28003.542 
25007.850 

2 23637.152 
28005.757 
2EC 06.5 13 

1 28006.058 
1 26002.345 

28002.097 
22300.752 

1 27999.716 
27998.817 

27997.2 19 
1 27936.8's 
1 27996.512 
2 27995.439 

2 27997.E-36 

3 8768.139-3764.100 
6 13013.fX5-41027.335 
4 
0 
2 
0 
0 
0 
0 
5 
2 
2 19263.335-47872.094 
0 
0 40015.520-12007.533 
0 
3 10435.770-35443.925 
3 
0 
3 34150.575- 6144.515 
4 9336.801-37339.145 
1 
1 
2 12351.522-40351.235 
2u 
3 37240.235- 9242.356 
3 
3 9724.351-37721.235 
4 32296.170- 4299.659 
4 31231.210- 3235.770 

-4 

25 
1 

-32 

25 

-3 

-2 
1 

3 

7 

4 
1% 

-1 

1 27994.216 
27992.559 
2799 1.898 

2 27991.366 
2739 1.157 
2799 0.575 

2 27990.166 
2 27389.819 

27988.557 
27983.425 
27918.037 
27987.185 

2 27986.953 
1 27934.P'tl 

27982.8%4 
2 27982.365 

27981.879 
2 27081.316 

27979.611 
27978.928 
27978.455 
27978.259 

27984.135 

12351.522-40345.740 

41582.315- 13990.952 

37232.550- 92ft2.356 - 
2 12048.543-40035.370 -3 
2a 
2a 
1 
0 
3 35255.810- 7278.ZC2 10 
3 11640.715-39823.550 6 
0 
0 
1 37224.725- 932.355 -4 
3 
1 14295.555-42275.835 -4 
2 
0 
0 
0 

1.5- 0.5 

2.0- 3.0 
5.5- 4.5 

- . .  
- . .  
- . .  

4 . 0 -  3.0 
5.0- 6.0 

- . .  
- 
- 
- - . .  

2.0- 2.0 
6.0- 7.0 

- 

- 
- 

- - 

- 
- 

1.5- 0.5 

2.0- 3.0 
5.5- 4.5 

2.5- 1.5 

2.5- 1.5 

4.5- 4.5 

4 . 0 -  3.0 
5.0- 6.0 

6.0- 5.0 

3.5- 3.5 

3.0- 4 . 0  
1.0- 2.0 
0.5- 0.5 
2.0- 2.0 
6.0- 7.0 

0.5- 1.5 

2.5- 3.5 
1.5- 1.5 

3.5- 4.5 
3.0- 4 . 0  

4.5- 3.5 

3.5- 4.5 

.919 .295 .624 

:353 1:106 .753 
.940 .895 .OM 

.89 . .975 

:986 1:480 .494 

:995 1:07 
,466 
-08 

0.921 

0.362 
0.950 

0.921 

1.070- 

0.724 

0.985 
0.801 

0.995 

1.240 

0 A 4 2  
0.935 
0.860 
1.016 
0.995 

1.620 

0.985 
-0.054 

0.980 
0.811 

1.145 

0.790 

0.299 622 

1.115 753 
0.895 55 

0.760* 161 

-0.0 19*1089 

.020 296 

.473 488 

.OS5 284 

.070 75 

1.369 129 

1.180 738 
1.482 547 
0.299* 561 
1.482 466 
1.065 70 

1.728* 108 

1.369 384 
0.440* 494 

1.545* 565 
1.030 219 

1.369 224 

1.120~ 330 

I 
I O  
1-244 
1-240 
I -30 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I -41 
I+ 
I -12 

I 
I 
I 157 
I +  
I 
I 
I 
I 
I 
I 
I 
1-244 
I -  
I 
I 
1-237 
I 
I 
I 
I 
I 

P3 

I 
9 1  

I 
-243 I 

I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
I 

-38 I 

117 I 
-159 1 

I 
I 
I 
I 

-51*l 
I 

-300 I 
-47 I 
27* I 

-50 I 
-165 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

8691 I 
-244 I 

I 
1 
I 
I 
I 
I 
I 
I 
I 

I 

3567.8388 
3568.1254 
3568.3717 
3568.6692 
3568.7487 

3568.9050 
3568.9366 
3569.0013 
3569.0333 
3569.0700 
3569.1430 
3569.267 1 
3569 -2366 

356a.8199 

~~.~ 

3569.3389 
3569.3339 
3569.4084 
3569.4973 
3569.5477 
3569.5788 
3569.6368 
3570.1101 
3570.1417 
3570.3132 
3570.4453 
3570.5599 
3570.6787 
3570.7638 
3570.8060 
3570.8539 
3570.9908 
357 1.0829 
357 1.1468 
357 1.3569 
357 1.4425 
357 1.5104 
3571.537 1 
357 1.61 14 
357 1.6635 
3571.7078, 
3571.8689 
357 1 .Mi57 
3571.9352 
3572.0440 
3572.0730 
3572.3432 
3572 - 4333 
3572.5981 
3572.6593 
3572.7213 
3572.7932 
3573.01 10 
3573.0982 
3573.1573 
3573.1836 

IS* 

IS* 

fDJ02JDG 

IS* 
IS* 
IS* 

N 
0 
0 



C 
C PAVEtWlBER I T2 - T1 0-C 

27977.914 1 
27977.530 0 
27’376.764 0 
27976.4(4 1 
27975.146 2 

1 27975.950 2 10455.922-3%52.875 -3 

127374.843 4 37154.100- 9179.262 5 
1 27974.326 5 38212.799-10255.473 0 

1 27975.713 2 11840.715-37316.410 2 3  

27970.891 0 
2 27969.936 1 H  20121.145-45091.025 56 

27953.745 0 
27365.137 ~ 0 

1 27566.961 4 35741.610- 7771.653 4 
27956.545 .2 
27.965.907 2 

1 27555.357 3 35740.015- 7774.653 -5 
2 27964.559 1 16352.000-44326.520 39 

2 27932.737 4 12992.644-40955.535 -4 
2 27961.514 5 31197.235- 3235.770 - 1  

27954.104 2 

1 27959.551 14 a?68.139-:67?7..705 -5 
1 27959.399 - 3  12159.465-40118.850 14s 

27958.629 - 0 
27953.453 0 

2 27957.476 1 17532.937-45490.434 -21 
27957.270 1 
27956.765 1 

27155.917 0 
2 27956.577 2 16362.000-44318.570 7 

27955.521 0 
2 27955:314 4 35593.540- 6633.233 7 

1 27953.535 1 32253.195- 4299.659 -1 
27955.004 0 

27952.971 2 
27952.747 3 

27951.5B 0 
2 27951.764 2 20053.650-45015.425 -11 

1 27951.196 
27950 . a 8  

27950,. 026 
27949.647 
279’19.134 

1 27948.629 
1 27947:953 
2 27947.142 
2 27946.729 

27946.149 
279<4.96& 

2 27941.600 
2 27340.859 
2 27938.717 

27950.5‘rl 

1 14025.007-41976.230 -27 
1 
1 
1 
0 
1u 
1 34033.140- 6144.515 4 
5 35722.533- 7774.653 10 
5 31916.975- 3959.845 13 
5 39745.960-1!799.241 10 
3 
3 
1 15638.815-43040.400 15 
5 3657.132-10726.32 11 
4 33440.770- 5502.060 7 

- . 1.0- 1.0 - . 3 . 0 -  2.0 
5:C- 5.0 5.0- 5.0 
5.0- 6.0 5.0- 6.0 
6.5- 6.5 6.5- 6.5 

- . 2.5- 2.5 

3.0- 4 . 0  3.0- 4.0 

- . 4.0- 4 . 0  - . 4.5- 4.5 

2.5- 3.5 2.5- 3.5 
0.5- 3.5 0.5- 0.5 
2.0- 3.0 2.0- 3.0 
4 . 0 -  3.0 4 . 0 -  3.0 

- . 3.5- 4.5 

. - . 4.5- 5.5 

5.5- 5.5 5.5- 5.5 

- . 3.0- 2.0 

- . 4.5- 3.5 

- . 4 . 0 -  5.0 

- . 3.0- 3.0 
310- 4 . 0  3.0- 4 . 0  
1.5- 2.5 1.5- 2.5 

- . 5.5- 5.5 

1.0- 2.0 
- . 1.5- 1.5 

2.5- 1.5 2.5- 1.5 
4:5- 4.5 4.5- 4.5 

-339 
1:172 1:431 .259 
1.090 1.485 ,395 

.:97 1147 .50 

: 1:138 
.620 .645 .225 
.775 .304 .471 
.362 .904 .542 
.844 1.017 .173 

. .369 

1:144 11144 

1:136 1:480 .344 
1.368 1.675 .307 

.19 . .899 
1:09 .35 .74 

1:092 1:391 -299 
.991 1.146 .155 

0.355 0.765 410 
0.811 1.190* 379 
1.120 1.454 334 
1.170 1.431 261 
1.090 1.485 395 

0.710 1.‘100* 390 

0.965 1.463 498 

1.105 1.463 358 
1.050 0.960* 90 

0.643 0.850 207 
0.776 0.299 477 
0.362 0.905 543 
0.844 1.020 176 

1.238 1.065 173 

1.050 1.035* 15 

1.145 1.514 369 

1.115 1.482 367 

1.049 1.080* 31 

0.975 1.12031 145 

1.053 1.473 420 
1.119 1.463 344 
1.363 1.670 307 
1.185 1.373 183 

1.079 0.740r 339 
1.092 1.391 299 
1.016 1.169 153 

I 
I 3573.2277 
I 3973.2767 
I 3573.3322 
I 3573.4149 
I 3573.4535 

-217 I 3573.4785 
I 3573.5052 

-29 -32 I 3573.6199 

79 I 3573.7407 
I 3573.9697 
I 3574.1262 
I 3574.2469 
I 3574.3966 

-77 I 3573.6860 SI 

i 
I 
I 
I 

-10 I 
I 
I 

-155 -158 I 
1 5* I 
-188 -188 I 

I 
I 
I 
I 

3574.4768 
3574.627 1 
3574.6802 
3574.7619 
3574.8322 
3574.9342 
3574.9924 f 
3575.1671 JQ 
3575.3235 
357 5.57 33 ISQ 
3575.5940 
3575.6548 
3575.7 142 
3575.8399 
3575.8663 

i 
-331* I 

I 
I 

-85* I 
I 

-20* I 
I 

3575.9283 
3575.9549 
3576.0393 
3576.0900 
3576.1165 3576.156 1 

3576.3441 
357 6.4162 
3576.4449 SI 

3575.9283 
3575.9549 ~~ 

3576.0393 
3576.0900 
3576.1165 3576.156 1 

3576.3441 
357 6.4162 
3576.4449 SI 

i 3576.5707 
I 3576.5932 
I 3576.6434 
I 3576.6628 
I 3576.7272 
I 3576.7931 

3576.8416 
i 3576.9072 

-35 I 3576.9719 
-14 -14 1 3577.0558 

4 16*1 3577.1522 
+ 1 3577.2151 DJO 
-342 I 3577.2893 DJO 2JDG 
-208 I 3577.4405 

3577.8717 
0 Owl 3577.9653 IS* 

%*I 3578.2409 



I CSS 05s TERM TERII I 08s OBS OBS I TERM TERM TERM I OBS TERM 
C HAYEtIU!:!3ER I T2 - T I  0-C I J2 - J1 J2 - J1 1 G2 G I  05 I G2 G1 DG I IS IS 

272'38.2M 
27937.763 

2 27937.097 
2 27935.675 
1 27935.171 
2 27933.749 
1 27933.274 

272'32.791 
279J2.450 
27932.209 
27933.010 

2 27'131.539 

2772;'.s50 
2793.318 

1 27926.040 
27925.40 1 

2 27S24.656 
27924.317 
27922.354 

1 23921.925 
27921.522 

1 27520.742 

27917.840 
279 17.702 
27917.132 
27916 . O S  
27915.8B 
279 13.855 
279 13: 279 

1 27912.907 
279 12.652 

2 27911.326 

27909.923 
2 27909.723 
2 27909.367 

279O9.1?5 
27903.199 
27905.526 
27905.103 
27FC5.034 

2 27904.312 
2 27902.208 

27901.162 
1 272?9;773 

27898.33% 
2 17896.13 

27894.833 

27918.428 

273 i o .  485 

1 
0 
4 29'352.065- 2014.965 -2  
5H 13013.635-4C949.343 17 
3 111340.715-39775.870 16 
3 55432.095- 7492.364 18 
24 9724.351-37657.560 65 
2 
4 
0 

5 35210.405- 7278.852 -4  
28 
28 34075.030- 6144.515 47 
1 38i68.603-102S.473 -13 
0 
0 
1 
2!i 
1 
3 12351.522-40277.550 123 
0 
1 19277.1'80-47201.830 6 
2 
0 
3 9355.8(11-37305.707 19 
1 
214 37100.000- 9179.252 4 
1 
0 
0 
2 
2 
2 
0 
1 
2 32212.561- 4299.559 5 
0 
6 33529.300- 5717.976 2 
0 
2 
5 35183.565- 7273.852 20 
3 43967.305-21057.925 -13 
0 
1 
1 
1 
1 
4 12792.644-4OZS5.955 1 
2 37144.560- 9242.355 4 
0 
3H 9724.351-37524.030 34 
1 
3 13192.903-41033.000 1 
1 

. - . 1.5- 1.5 
5.5- 6.5 5.5- 6.5 . - . 3.0- 4.0 . - . 1.5- 2.5 . - . 3.0- 3.0 

4 . 0 -  3.0 

4.5- 4.5 4.5- 4.5 

. - . 3.0- 3.0 . - . 5.0- 6.0 

195 1 : l O  .15 

. .260 

. .568 

I .  

I .  
I .  

1 - 184 1.881 
0.000 

1.321 
1.132 

0.985 
0 1  

174 I 
131 I 
690 I 

0.977 1.545 568 

0.975 1.473 498 
1.080 1 . 4 3 1 ~  351 

i .  i 
6.0- 5.0 6.0- 5.0 I .995 1:135 .140 10.995 1.125 130 

I .  I - . 3.5- 3.5 I . I 0.847 0.895 48 
I .  I 
I .  I 

5.0- 4.0 5.0- 4 . 0  I .802 1:042 .240 10.801 1.040 239 
I .  I . - . 6.0- 5.0 I . I 1.088 1.454 366 
I .  I 
I .  I 
I .  I 
I .  I 
I .  I 
I .  I 
I .  I 
I .  I 
I .  I 

2.0- 2.0 2.0- 2.0 I 1.400 11482 .082 I 1.400 1.482* 82 

2.5- 3.5 2.5- 3.5 I 1.257 1:602 .345 I 1.242 1.596 354 
! .  ! 

I 
3.5- 4.5 3.5- 4.5 I 1:153 1:546 .387 I 1.154 1.545 391 

I 1.090 1.590 500 1 - . 3.5- 2.5 I . 
I 
I 

I .  
I .  
I .  I 
I .  I 
I .  I 

2.5- 1.5 2.5- 1.5 I .640 1825 .185 I 0.643 0.800* 157 . - . 3.5- 3.5 I . I 1.220 1.369 149 
I .  I . - * 3.0- 3.0 I . i 0.442 i . i50+ 708 
I .  1 

I .  I 
2.5- 2.5 2.5- 2.5 I . . .558 I 0.372 0.935 563 

0 
95 

-4 

-206 

i 
F301 

I 

I 
I 

-61 
I 
I 
I -151 

I 
I 
I 
I 

I- -11 
I 
I 
I 
I 
I 

I-" -226 

-38 

I 
I 0 -20 
I 

I 

I-250 -252 

UAVELENGTH NOTES 

3578.2959 
3578.36 3 1 
3578.4484 IS* 
3578.6306 
3578.6951 
3578.8773 
3578.9382 
3579.0001 
3579.0425 JP 
3579.0747 
3579.1002 
3579.1605 
3579.2698 
3579.2793 
3579.3427 
3579.4450 
3579 . a 4 6  
3579.5802 
3579.6328 
3579.8297 
3579.8653 
3579.9472 
3580.0427 
3330.0862 

3580.8414 
3580.9158 
3580.9345 
3581.0076 
3581.1416 
3581.1736 
3581.4280 
3581.50 19 
3581.5497 IS9 
3581.5824 
3531,7526 Is* 
3351.8605 
3581.9326 
3581.9583 
3532.ODrtO 
35E2.0282 
3582.1539 
3582.3586 
3582.4229 

3553.4206 

3583.8639 
,3553.700 1 

to 
0 
to 



r 

c 
I a x  aas TERN T E E \  

I 
~ 7 a ~ 4 . o ~  o I 
2?33.916 0 I 
278~2.940 1 I 
27331.253 0 I 
27893.604 3 1 
27890.132 1 I 
271359.8'39 2 I 
27835.127 1 I 
278e5.680 2 1 

C HAVENU:;BER I T2 - T1 0-C I J2 - J1 J2 - J 1  
----------------------------------------+-------------------- 

1 27639.638 4 12351.522-40241.170 -10 1 6.0- 7.0 6.0- 7.0 

2 27Ca7.864 5 33389.920- 5502.060 4 i 1.5- 1.5 1.5- 1.5 
27F87.019 3 I 
27S5.160 0 I 
27B4.488 1 I 
27283.560 1W I 

1 27835.730 5 34030.240- 6144.515 5 I 2.0- 3.0 2.0- 3.0 

1 27M4.052 4 37065.300- 9179.262 14 I 4.8-  5.0 4 . 0 -  5.0 

27883.099 0 i 
2 27332.143 3 43370.680-lCG3.530 -2 I . - . 2.5- 3.5 
272i.1.214 2 I 

27876 2 3 0  
27876.075 1 
25574.816 1 

1 27874.502 5 35649.165- 7774.653 - io  i 5.0- 4 . 0  5.0- 4 . 0  
27873.618 2u I 

1 27872.259 4 8768.139-36540.400 -2 I 2.0- 3.0 2.0- 3.0 
1 27871.796 4 37051.050- 9173.262 8 I 5.0- 5.0 5.0- 5.0 
27671.458 0 i 

2 27'870.999 24 18720.075-46591.055 19 I . - . 3.5- 3.5 
27870.616 2 I 

1 27870.174 3 12159.455-40029.640 -1 i . - . 4.0-  5.0 
1 27859.528 4 35644.175- 7774.653 6 I 4 . 0 -  4 . 0  4 . 0 -  4 . 0  

1 27267.973 0 12322.613-40iFO.5.30 6 I . - . 2.0- 2.0 
27569.292 0 I 
27356.923 1 i 
m65.989 o 
27865.830 0 

2 27854.973 4 29879.945- 2014.966 -6 i 2.5- 1.5 2.5- 1.5 
27864.232 2 I 
27863:,39 0 i 

1 27262.653 68 30066.252- 2203.606 7 I 1.0- 1.0 1.0- 1.0 
2 27862.525 68 37104.860- 9242.355 21 I 4.5- 3.5 4.5- 3.5 

27850.189 2 
27855.977 0 

2 27asa.710 0 35856.140-12007.503 73 i . - . 2.5- 1.5 
27855.378 0 I 

27256.802 0 I 
27855.861 1 I 

1 27857.304 3 6313.865-34171.155 15 I 4.0- 5.0 4.0- 5.0 

1: 19 

.995 

.946 

1.306 
. ,  

.963 

. SIIL 

.175 .180 

.175 .229 

.476 .170 

.454 .491 

1809 3:154 2345 

1:203 1:479 .278 

. .666 . .261 

1:085 1:443 .363 

1;OlO 11846 .836 

:490 1:490 1-00 . .203 

. .751 

TERM TERM TERM 
62 61 DG 

0.995 1.175 180 

0.943 1.169 226 

1.300 1.473 173 

0.965 1.454 489 

1.265 1.057 208 

0.802 3.150 2348 

1.186 1.463 277 

0.362 1.035 673 
1.192 1.454 262 

1.060 1.100 40 

0.844 1.230 3 6  
1.100 1.463 363 

1.036 0.920 116 

1.026 1.881 855 

0.476 1.495 1019 
1.171 1.359 198 
0.773 0.850~ 77 

1.095-0.019 1114 

0.487 1.230 743 

OBS TERM 
IS IS _-----_-- 

-280 

167 
-30 

-20 -20 

43 43 
23 

183 

18 45 

33 

196 -206 

271 -264 

77 

-69 -97 
83 

0 

-72 

3583.9879 
3524.1136 
3554.3304 
3584.4138 f 
3564.4744 
3554.5044 
3584.5379 OJ1 
3554.6036 
3584.66 11 
3554.7660 
3584 -8746 
3585.0403 
3585.1136 
3555.2000 
3585.2560 
3555.3193 IS* 
3585.3786 
3585.5009 
3585.6210 
3585.8665 IS* 
3586.0902 
3586.1517 
3586.19C8 
3586.2240 
3586 -2659 
3586.2820 
3B6.4440 
3586.4844 
3586.5982 
3556.7730 
3586.8326 
3585.876 1 
3586.9352 
3586.9845 
3587.0414 IS* 
3587.1245 
3587.1549 
3587.3247 
3587.4599 
3587.5201 
3587.6006 
3587.7 109 
3587 .a063 
3587.9084 
3583.0097 IS* 
3583.026 1 
3535.1088 
3583.3270 IS* 
3588.4831 
3588.5175 CQ 
3558.5603 

35%. 8845 

3524.6986 
3~8.7633 

Iu 
0 
w 



27255.405 
i78Sl , .  542 
278SG. 529 
27853.345 
27853.234 
27852.532 
27251.932 
27851.765 
27851.379 
i7&5@.837 
2730.663 

1 27853.032 
27849 -540  
27842.760 
27548.452 

1 2788.295 
27347.61; 
27C47.420 

2 27846.653 
27846.255 
27845.579 

2 27SG.932 
27543.236 
27642,335 

2 27842.143 
1 27841.707 

27E< 1.193 
2 27&:.?.193 

27KX .9 15 
?7C3?. 741 
27CSS. 441 

1 2:’SlF. 122 

0 
0 
0 
26 
1B 
1 
0 
0 
2 
1 
1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-275 I 
I 
I 
I 
I 
I 

-49 I 
I 
I 
I 

36 I 
-49 I 

I 
I 

8 8 1  
-82 I 

I 
I 
I 
I 
I 
I 
I 
I 

-251 I 
I 
I 
I 
I 

-252 I 

3588.9 175 
3589.0029 
3589.0562 
3589 -2087 
3559.2230 
3589.3393 
3589.3844 
3559 -4120 
3589 -5008 
3589.5320 
3589.5544 
3589.6357 
3589.6862 
3589.7997 
3589.8394 
3589.8596 
3589.947 1 
3539.9724 
3590.0713 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

455 I 
I 
I 
I 

169 1 

356 I 

20 I 
I. 
I 

289 I 
663 1-262 

I 
959 I 

I 
I 
I 

655 I -48 
I 
I 
I 

58 I -19 
I 
1 

296 I 83 
363 I 

I 
I 
I 

50 I 
1012 I -61 

I 
187 I +  

I 
189 1-251 

I 
I 
I 

250 1-241 

I 
I -159 

358 It 

40 I 

1: 027 

1:482 

I 
I 0.525 0.980* 
I 
I 
I 
1 0.811 0.980* 
1 

. I  
I 1.035 1.391 
I 
I 
I 1.060 1.040* 
I 
I 
I 1.080 1.369* 

I 
I 0.940-0.019 
I 
I 
I 
I 
I 
I 

I 
I 
I 1.110 1.473+ 

.664 I 0.362 1.025 

.651 I 0.827 1.482 

.354 1 1.115 1.473 

.OB I 1.263 1.321 

.296 I 1.186 1.482 

0 
1u 

12177.963-4CC28.CO5 - i o  i . - . 
I 
I 
I 

I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
1 

I 

1iE40.715-39688.960 30 I . - . 

38572.970-10726.322 5 I . - . 
18720.075-4655S.005 -28 I . - . 

37C84.510- 92G2.355 -11 I . - 
8758.139-36509.850 -4 1 2.0- 2:O 

39857.645-12007.503 51 I . - . 

32137.72’5- 4299.659 -14 I 2.0- 2.0 

33979.215- 61G4.515 1 I 4 . 0 -  3.0 
35332.255- 74T8.354 7 I 2.5- 2.5 

1 
28 
18 
1 
2 
3 
3 
2 

3.5- 4.5 i 
I 
I 

3.5- 3.5 I 
2.0- 2.0 I 

1.5- 1.5 

2.0- 2.0 

4 . 0 -  3.0 
2.5- 2.5 

3.0- 2.0 
2.0- 3.0 

4.5- 4.5 
0.5- 0.5 

3.5- 4.5 

5.0- 5.0 

4.5- 5.5 

I 
3.5- 4.5 I 

2B 
3 
0 

.363 

.831 

N 
0 
J h  

3590.6528 
3590.7091 
3590.7754 
359 0.9044 
3590.9402 
3590.9627 
359 1.00 14 
3591.1715 
359 1.3572 
359 1.4377 
359 1.5510 
3591.6129 
359 1.7 165 
359 1.7960 
359 1.8599 
3592.0918 
3592.1814 
3592.2368 
3592.2725 
3592.3242 
3592.3739 
3592.4099 
3592.4427 
3592.6230 
3592.6831 
3592.7952 
3592 -8556 

C 
2 
4 
1 
0 
0 
4 
6 
0 
2 
5 
0 
0 
0 
?H 
1 
4 
1 
3 
0 
3 
0 
0 
0 
0 
4 

27;;‘;. 6Z.5 
27835.059 
27335.103 

1 27534.701 
2 27833.898 

27833.282 
27232.787 

1 i 252 

1:181 

1i310 

1:477 

IS* 

HAZY 

i 
32130.660- 4299.659 -11 I 3.0- 2.0 
33974.803- 6i44.5;5 11 . - . 

1 27830.990 
1 27830.236 ~ ~. 

27829 .e67 
27829.590 
27323.1SO 

2 27325.805 
2 27823.526 

i 
I 

I 
I 

I 
I 
I 

20511.945-4SX0.695 55 I . - 
33016.965-101E4.463 2% I 0.5- 015 

16499.640-44326.523 -5 I . - . 
936.801-37212.310 9 I 5.0- 5.0 

16562.000-4ilG5.735 9 I . - . 

14295.555-42118.3F5 -1  I 3.5- 4.5 

BQ 

2:393 1I413 .980 I 1.390 2.402 
I I 0.773 0.960* 
I 
I I 1.050 1.090* 
I 
I 

.192 I 0.801 0.990 

.241 I 0.790 1.040 

27228.272 
2 27t26.875 

278%. 410 

27324.195 
2 27824.744 

27z34.227 
27823.772 

2 27822.739 

127825.5ia 
_._. 

3592.8982 
3592.9649 
3593.0237 
3593.157 1 .834 1 : 075 



C UAVENUilEER I T2 - T I  0-C 

27822.396 
1 27821.705 
2 27821.325 

27820.593 
27820.216 
27819.705 

1 27813.374 
27817.5G9 
27817.26 1 
275 16.8-7s 
27815.426 

1 27814.865 
27814.511 

1 27814.203 
1 27813.959 
1 27813.634 
2 27813.C5c 

27812.424 
27810. O i l  
27809.565 
27809.235 
27202.E55 
27808.365 
27807.831 
27807.165 
27805.3C4 
27804.780 
27804.590 

1 27804.248 
27303.921 

2 271302.927 
27802.391 
27801.695 
27801.175 

27799.959 
2 27799.461 

27798.967 
27798.685 
27798.431 
27796.998 

2 27~00.76a 

1 27796.522 
127796.191 

27795.706 
2 27795.395 
1 27793.515 

27793.282 
27753.075 
27792.215 

1 27791.168 
2774d:2% 

2 27789.168 
2 277E.874 

277Ea.573 
2778&. 0 10 

1 
314 30015.300- 2203.6% 11 
0 16193.9i3-44415.300 -12g 
1 
1 
1 
6 36997.640- 9179.262 -4  
0 
2 
0 
1 
5 6313.866-34128.739 -8 
1 
3 6313.8E6-34128.034 -20 
5 12351.522-43155.495 -14 
2 15495.922-33530.595 21 
1 15657.156-43470.195 13 
3 
0 
0 
2 
.-l L 
2 
1 
0 
0 
1 
0 
1 35578.900- 7774.653 1 
1 
6 33520.920- 5717.976 -17 
1 
0 
1 
1 14476.135-42276 .E35 18 
0 
6 36437.710- 8633.233 -15 
0 
3 
0 
2c _ _  
3 33941.055- 6144.515 -18 
2 12322.613-40118.850 -463 
0 
4 33521.710-10726.322 7 
2 6313.866-34107.378 3 
2 
a 
L 
1 9536.801-37177.970 -1 
2 
2 206P9.110-R478.270 8 
4 31753.755- 3969.846 -35 
0 
4 

0% 0 3  TERi l  TERE! 
J2 - J1 J2 - J1 

- . 2.0- 1.3 
. - . 2.5- 3.5 

4 . 0 -  5.0 4 . 0 -  5.0 

4 . 0 -  3.0 4 . 0 -  3.0 

. - . 4 . 0 -  4 . 0  
6.0- 7.0 6.0- 7.0 - . 1.0- 2.0 
. - . 2.5- 3.5 

. - . 5.0- 4 . 0  

4.5- 3.5 4.5- 3.5 

. - . 4.5- 4.5 

5.5- 5.5 5.5- 5.5 

1.5- 2.5 

. - . 3.0- 3.0 . - . 2.0- 3.0 

. - . 4.5- 4.5 . - . 4 . 0 -  3.0 

. - . 5.0- 5.0 

- . 3.5- 3.5 
2:5- 2.5 2.5- 2.5 

2.0- 1.0 

.SO0 

.995 

1:242 1:440 .198 

.119 .619 

.120 .125 

1.021 1.621 .600 

. .377 

1.120 1.495 375 
0.983 0.940 43 

1.256 1.454 198 

0.487 1.106 619 

0.487 0.OOOr 0 
0.995 1.120 125 
0.355 1.150 795 
1.000 0.850 140 

1.193 

0.996 
I 
I 
I 

1.060 

1 1.137 

.463 270 

.596 600 

.120* 60 

.514 377 

. .48 

I 
I 1.118 1.473 355 
I 1.036 1.020 16 
I 
I 1.145 1.391 246 
I 0.487 1.160r 673 
I 

.99S .998 I 
I 
I 0.801 1.125 324 
I 
I 1.270 0.970+ 300 

400 
I 

.362 .725 .363 I 
1:270 1:670 .400 I 1.270 1.670 

c 
97 

-250 -250 

-225 
-248 

-198 

t 

53 

3593.20 14 
3593.2906 HAZY 
3553.3397 

1 3593.4343 
3593.4830 
3593.5490 
3593.7209 

3593.8547 
3593.9194 
3594.1015 
3594.1743 

1 3594.2200 
1 3594.2592 
I 3594.2914 

3594.3256 
3594.4078 

I 3594.4898 DJ1 
I 3594.8004 

3593.8327 

i 
I 
I 
I 
I 
1 
I 
I 
I 

-43 I 
I 
I 
I 
I 
I 
I 
I 

54 I 
I 
I 
I 
I 

-30 I 

3594 .a593 

3535.0835 

3594.8942 
3594.9498 
3595.0 144 

3595.1696 
3595.4024 
3595.4780 
3595.5142 
3595.5468 
3595.5890 
3595.7176 
3595.7869 
3595.8768 
3595.9442 
3595.9969 
3596.1015 
3596.1659 

3596.2663 
3596.2992 
3596 . a 4 6  
3596.5462 
3596.5290 

3596 2 2 9 8  

N 
0 
wl 

JQ 

HAZY 

i 3596.6518 
I 3596.6920 DJ1 CQ 

I 3596.9654 
I 3596.3922 
I 3597.1034 

-228 I 3597.2391 
I 3597.2794 
I 3597.4980 

t I 3597.5360 
I 3597.5750 

-284 I 3597.6479 

-223 I 3596.9353 



I CBS 00s TERM TEEEl I O W  ODS OBS 
C H.:;'EtW::3ER I T2 - T1 0-C I J2 - J1 J2 - J'l I 62 61 OG 

27787.580 3 
2 7 x 6  .% 
27726.16 1 

1 27755.509 
27755.036 
27784. C92 
27id3.8?9 
27783.530 
27783.563 
2772.495 

1 27782.C26 
2 27781.5X 
2 27779.679 

27779.290 
1 27773.027 

27778.225 
2 27777.967 

27776.273 
27776.0% 

2 27775i625 
27775.404 
27774.758 
27774.55C 
27773.335 
27772.332 
27772.117 
2777 1.570 
27770.564 

2 27769.840 
27768.942 

1 27768.709 
2 27768.437 
1 27765.243 
2 27757.554 

27766.319 
27765.295 
27i64.6?2 

2 27764.232 
27763.767 
27763.50 1 
27763.095 

2 27762.821 
2 i7762.LG2 

2776 1.827 
27it0.972 
27 76 C .3>3 

1 2?75>.521 
27759. !41 
277;-5.782 
L- -.. , 
i l  /:.. . :;22 
27-51.371 
27.'55.':72 
27711.628 
2775s. 0 3 3  
27753.47 1 

1 
1 
4 36964.778- 9179.262 -7 

0 
0 
1 

in 

0 
0 
3 12322.613-40134.650 -11 
1 19466.53O-4i2G. 155 13 
1 17073.340-44853.015 4 
0 
3 12177.963-39956.990 0 
0 
3 16593.963-4437 1.925 5 
0 
0 
2 39574.860-11793.241 6 
2 
1 
1 
0 
1 
1 
1U 
1 
6 37012.210- 9242.356 -14 
0 
2 27768.715- 0.000 -6 
1 29733.410- 2014.956 -7 
1 8768.159-36536.330 2 
2U 16593.963-44361.495 22 
3 
0 
2 
7 31000.010- 3235.770 -6 
1 
4 
0 
3 12392.644-40755.465 0 
2 13192.903-40955.385 0 
1 
1 
0 
3 8768.139-36528.070 -10 
0 
0 
1 
1 
2 
1 
21.1 
0 

4 .0 -  5.0 4 . 0 -  5.0 

2.0- 2.0 2.0- 2.0 - . 4.5- 5.5 - . 1.5- 2.5 

1.0- 2.0 1.0- 2.0 

2.5- 3.5 2.5- 3.5 

. - . 5.5- 5.5 

4.5- 3.5 4.5- 3.5 

1.0- 0.0 1.0- 0.0 - . 0.5- 1.5 . - . 2.0- 3.0 
- . 2.5- 2.5 

1.5- 0.5 1.5- 0.5 

- . 2.5- 2.5 - . 2.5- 3.5 

2.0- 3.0 2.0- 3.0 

1.05 . 

1:150 1:494 .344 

1:035 1:091 .056 

1525 1:050 .525 

-98 -97 .01 

1:167 1:374 .207 

.725 . 

1.11 . .10 

1:661. :281 1380 

1:32 1;32 

. .63 

3597.7036 f 
3597.8100 
3597.8873 
3597.97 17 
3598.0330 HAZY 
3598.1552 
3598.1867 

I 3598.2496 
I 3598.3621 

1.036 1.090 54 1-284 -284 I 3598.4228 
1.151 1.030 121 I I 3598.4731 
0.576 0.920* 344 I I 3598.7268 

I I 3598.7772 
0.525 1.050 525 1-234 -234 I 3598.8113 

I I 3598.9152 

i 3598.2215 i 
I 
I 

0.983 0 .970~  13 i i 3598.9486 
1 3599.1681 
I 3599.1975 
I 3599.2521 

I 
I 

1.070 1 .373~  303 I 
I 3599.2807 
I 3599.3645 

I 
I 

1.164 1.369 205 

0.722 0.000 0 
2.590 1 . 8 8 1 ~  709 
0.362 0.950+ 588 
0.983 0.850a 133 

1.669 0.299 1370 

i 
I 
I 
I 
I 
I 

84 74 I 
I 

20 I 
8* I 

-161 I 

I 
I 

84 83 I 
I 

I 

3599.3979 
3599.5424 
3599.6789 
3599.7067 
3599.7777 
3599.9081 
3600.0019 IS* 
3600.1183 
3600.1485 
3600.1838 
3600.2090 
3600.2983 
3600.4534 fDJ02JDG 
3600.59 12 
3600.6720 
3600.7291 IS* 
3600.7894 

i 3600.8239 Ist4 
1 3600.8766 
I 3600.9121 0.643 0.800 157 1-254 

0.372 0.850 478 I -162 I 3600.9561 
I 3601.0410 
1 3601.1519 
I 3601.2277 
I 3601.2883 

1 -234 

I 
I 
I 

0.362 0.985 623 I 
i 3601.3895 
I 3601.4361 
I 3601.4750 
I 3601.6191 
I 3601.8656 
I 3601.9751 
I 3602.0517 
I 3602.1253 



2 27752.857 3 
27751.625 2 

2 27750.939 0 
27749.634 0 

2 27749.197 8 
27749.021 2 
27748.693 1 
27747.342 1 
27747.. 160 1 

2 27746.945 2 
27746.477 3 
27745.849 0 

2 27745.7iX 0 
27744.952 1 
27744.675 1 
27744.366 0 
27744.211 0 
27743.787 1 
27?43.535 2 

2 27742.411 6 
21741.237 0 
27741.078 1 
27740.834 1 
27740.484 2 

2 27739.810 0 
27739.600 1 

2 27739.069 8 
27737.797 2 
27737.173 0 
27736.538 3 
27735.904 1 
27735.555 1 

1 2773G.829 5 
27734.495 4 

2 27734.185 1 
27732.935 0 
27732.790 1 
27732.317 0 
27732.032 4 
27731.817 1 
27731.25.1 4 
27730.972 0 
27730.732 0 
27730.161 0 

1 27728.581 5 
1 27728.165 6 
2 27727.705 0 

27727.420 0 

1 27720.833 2 

I GUS 035 TERM TERM 
T2 - T1 0-C  I J2 - J1 J2 - J1 

. 6.5- 5.5 

20121.145-47872.0S4 -10 I . - . 2.5- 1.5 

35C23.065- 7278.852 -6 I 4.5- 4.5 4.5- 4.5 

I 
I 

I 

I 
I 
I 
i 

I 
I 

I 
I 
1 
I 
I 
I 

I 
I 
I 
I 

I 

I 

15578.500-43331.310 57x1 . - 

20063.650-47310.555 31 I . - . 4.5- 3.5 

46411.689-18556.006 25 I . - . 3.5- 2.5 

37450.390- 9737.980 1 I 7.5- 6.5 7.5- 6.5 

13809.910-41549.680 40* l  . - . 4.5- 5.5 

33457.050- 5717.976 -5 I 3.5- 3.5 3.5- 3.5 

i 
8768.139-36502.980 -12 I 2.0- 2.0 2.0- 2.0 

1 4 .0 -  4 . 0  

I 
I 
I 
I 
I 
I 
I 
I 
I 

14295.565-42029.735 15 I . - . 3.5- 3.5 

35503.238- 7774.653 -4 1 3.0- 4.0 3.0- 4 . 0  
6313.866-3'042.640 -8 I 4.0- 4 . 0  4.0- 4 . 0  

36370.040- 9242.355 21 I . - . 2.5- 3.5 

36957.635- 9242.356 9 I . - . 4.5- 3.5 

33440.770- 5717.976 1 I 2.5- 3.5 2.5- 3.5 

I 
I 
I 
I 
I 

12351.522-40072.X1) -2O*l . - . 6.0- 5.0 

OES OBS OBS I TERM TERM TERM 
G2 G1 DG I 62 G1 DG 

------------------+------------------ 

I 
I 0.000 1.055* 0 

1: 159 

I 
I 0.710 0.760% 50 
I 

.561 .402 1 1.144 1.545 401 
I 

I 
1 1.049 1.160 111 
I 
I 
I 1.080 1.365* 285 

I 

I 
I 
I 
I 

1:211 1:485 .274 I 1.210 1.485 275 

i 
I 0.657 1.070+ 413 
I 

594 
I 

1:004 11593 .589 I 1.002 1.596 

I 
.369 .900 -531 . 285 

0.362 0.900~ 538 

0.790 0.695 95 

I 
1:14 1:47 .328 I 1.135 1.463 328 

-474 .794 -320 I 0.487 0.806 319 
I 1.405 1.369 36 
I 
i 1.190 1.369 179 

.94 . .18 I 
I . .570 I 1.016 1.596 580 
I 
I 
I 0.995 1.100 105 

1 'ERM 
IS .---- 

165 

I 
I 
I 
I 
I 
I 
I 

.t- 

I 

- 

- 

-269 

t 
-147 

I +  

WAVELENGTH 

3602.6155 
3602.680 1 
3602.7029 
3602.7455 
3602.8430 
36 02.9445 
3602.9724 
3603.0333 
3603.1148 
3603.1331 
3603.2300 
3603.2673 
3603.3074 
3603.3275 
3603.3826 
3603.4150 
3603.56 13 
3603.7 139 
3603.7345 
3603.7662 
3603.8117 

3604.3244 
3604 -4068 
3604 A521  
3604.5465 
3604.5898 
3604.6302 
3604.7927 
3604.8115 
3604.8730 
3604.9036 
3604.9380 
36 05.0 1 16 
3605.0479 
3605.079 1 
3605.1533 
3605.3587 
3605.4127 
3605.4726 
3505.5097 
3605.7869 
3505.9343 
3606.0334 
3606.1112 
3606.1910 
3606.2543 
3506.3658 

JP 

fSO 

2JDG 

2JDG 

I 



I 

I 
127719.785 5 35494.450- 7734.653 -12 

27719.535 3 

27?17.807 0 
27716.563 0 
27715.426 1 
27714.965 1 
27714.788 0 

27712.337 1 
27711.294 3W 
27710.700 0 

27718.152 2 

2 27714.429 4 35212.780- 7498.354 13 

1 27710.344 
127703.321 

27769.026 
1277C8.935 

27703.553 
27707.985 
27707.250 
27705.444 0 

1 27705.432 
27 7 03.6 32 
27703.3S5 
27702 .833 

2 27702.159 
2770 1 -549 
27700.607 

2 27i00.471 
27700.262 
27693.413 
27698.743 
2 7 m  -533 

127698.200 
27697 .E84 
27697.455 
27695.904 

0 

1W 
2 
7 
0 
1 
2 
1 
2 
1 
1 
6 
0 
0 
2w 

2n 

361E9.5E3- 9179.262 23  
36688.510- 9179.262 -27 

33853.410- 6144.515 10 

12322.613-40028.005 

27702.165- 0.000 

36942.795- 92q2.356 

40 

-6 

32 

1 

2 27654.756 7 36333.015- 8 6 S . 2 3 3  -26 
27694.198 1 

27693 1 0 i k  
27692.097 
27691.890 
27691.654 

1 27691.233 
27690.553 

3 
0 
2 
1 
1 
50 
1 

9724.351-37418.345 

36870.455- 9179.252 

3 

40 

2 27630.191 7 351t3.565- 7498.364 -10 
1 276E9.920 2 13517.647-41207.555 12 

27685.148 1U 
2 27667.542 7 33139.610- 5592.060 -8 

2 27636.458 2 19317.370-47083.820 8 
2 27635.955 6 3C964.825- 7278.862 -8 

2?667.6:8 1 

27635.2% 0 
27664.769 1 
27684.272 1 

4.0- 4.0 4.0- 4.0 

2.5- 2.5 2.5- 2.5 

- . 6.0- 5.0 
4.0- 5.0 4.0- 5.0 

3.0- 3.0 3.0- 3.0 

- . 2.0- 2.0 

1.5- 0.5 1.5- 0.5 

- . 2.5'- 3.5 

5.0- 4.0 5.0- 4.0 

5.5- 5.5 5.5- 5.5 

3.0- 2.0 3.0- 2.0 

- . 5.0- 5.0 

3.5- 2.5 3.5- 2.5 
- . 2.0- 2.0 

2.5- 1 .5  2.5- 1.5 

- . 4.5- 3.5 
4:5- 4.5 4.5- 4.5 

OBS OBS OBS 
G2 G1 DG 

1.121 1.485 .365 

. .213 

1;148 11454 306 

. .448 

1:130 3:144 2014 

1:178 1:440 .262 

. .430 

:442 :928 .486 

1:164 1:335 .171 

1i119 11542 .423 

I I 3607.1300 
i 

1.108 1.321 213 I- 
I 
I 

- 154 
I 

1.153 1.454 301 I 
1.094 1.454 360 I -20 -134 

I 
1.021 1.473 452 I -22 -22 

3607.1531 
3607.1998 
3607.4721 
3607.6079 DJ1 
3607.6852 
3607.7316 
3607.8648 IS* 
3607.9032 
3607.9189 IS* 

i 3607.9515 I I 3608.0386 i 3608;iSt5 
1 3608.2394 
1 3608.3712 
I 3608.6057 I I 3608.6364 

i 
I 

1.036 0 . 9 8 0 ~  56 I 

i i 3608.7098 
1.135 3.150 2015 i 28 33 i 36os.7976 IS+ 

I 1 3608.8770 
I+  , I 3608.9998 

1.040 1.369 329 I I 3609.0175 

1.200 

1.137 

.463 263 

.514 377 

0.442 0.932 490 

1.125 1.454 329 

1.154 1.321 167 
0.892 0.925 33 

1.121 1.169 43 

1.225 0.935 2SO 
1.122 1.545 423 

I 3609.0447 
I 3609.1553 

I 
I I 3609.2420 
i 
1 -21 
I 
I 
I 
I- 
I 
1-214 
I 
I 
I 
I 
I 
I 

I 
I -14 
I 
I 
I 39 
I 
I 
I 

I 34 

1 
-25 I 

1 
1 
1 

-20 I 
1 

-211 I 
1 
1 
1 
1 

49 I 
1 

34* I 
1 
1 

-37 I 
1 
1 

47 I 
1 
1 
I 

3609.2700 
3609.3134 
3609.3546 
3609.4 157 
3609.6126 
3609.7622 
3509.8350 
3609.8612 
3609.98&8 
3610.1089 
3610.1359 
36 10.1666 
36 10.22 15 
3610 -3102 
3610.3574 
36 10.3927 
3610.6238 1 

35 10.7028 
3610.7607 
36 10.8442 
3510.9098 
3610.9973 
361 1.0645 
361 1.1293 

IS* 

HAZY 

CQ 

IS* 

f so 

IS* 

IS* 



c 
I 03s 03s TERH TERM 

C CIAVEtXlEiBER I T2 - T I  0-C I JZ - J1 J2 - J1 _-__________________-------------------- 
27683.t.86 3 
27653.53 1 
276E2.498 2 

27681.034 0 
27620.763 1 
27679.440 2 

1 27681.303 4 33325.820- 6144.515 -2 

1 27679.240 1 35453.905- 7774.653 -12 
1 27678.117 4H 12351.522-40027.640 -1 
1 27677.6C5 5 29831.327- 2203.666 -36 

27577.355 1 
27677.135 1 

27675.975 3 
27675.755 1 
27675.465 1 
27674.131 2 

27672.150 0 
27671.904 2 
27670.681 0 
27669.724 1 

2 27676.14% 4 39475.380-11799.241 5 

1 27673.813 4 37912.285-10238.473 1 

27669.226 1 
27669.058 0 
27668.713 1 

27667.549 0 
27665.329 1 

1 27562.1% 4 8768.139-35436.294 3 

1 27566.062 1 12159.465-39825.550 -23 
27665.227 0 
2766G.527 
27654.653 
27664.401 
27666. C55 
27663.555 
2765? .7 30 

2 2?:!%.L97 
z t - 5 1  .L?i7 
,.;~1.4i7 
27:51.154 
27CJ 0.5:: 

1 27659.149 
27658.871 

1 27658.531 

- 7 .  

2 27557.8G6 
2?557.532 

2 27657.376 
27655.146 

1 27654.453 
27654.233 
?7653.9&2 

0 
0 

.O 
1 
2 
1 
6 

1 
1 
3 
7 
2 
3 
3 
1 
1 
1 
6 
6 
2 

3 
L 

36300.540- 8638.233 -10 

36833.415- 9179.262 -4 

12322.613-39931.145 -1 
8:38.666-3!%55.485 -13 

43843.935-162C6.22 23 

9724.351-37375.815 -11 

27652.504 1 

27650.122 1 
1 27C51.9i6 5 36831.210- 91-79.262 -2 

2 27649.239 7 31519.095- 3969.8rt6 -10 

2.0- 3.0 2.0- 3.0 

- . 4 . 0 -  4 . 0  
- . 6.0- 5.0 

2.0- 1.0 2.0- 1.0 

. - . 6.5- 5.5 

6.0- 6.0 6.0- 6.0 

2.0- 3.0 2.0- 3.0 

- . 4 . 0 -  4 . 0  

4.5- 5.5 4.5- 5.5 

6.0- 5.0 6.0- 5.0 

. - . 2.0- 3.0 . - . 2.5- 3.5 

. - . 1.5- 0.5 

3.0- 2.0 3.0- 2.0 
1.0- 2.0 

5.0- 5.0 5.0- 5.0 

1.5- 2.5 1.5- 2.5 

OBS C6S OBS 1 TERM TERH TERM I OBS TERM 
G2 G1 OG 1 62 G I  06 I IS IS -----------------*------------------+---------- 

I I 
I I 
1 I 
I I . -366 1 1.104 1.473 369 I -  -24 
I 1 
I I 
I I 
I 1.130 1.463 333 I 
I 0.995 1.230 235 1-264 -270 

I I 
I I 

I I 
I I 
I I 
I 1 

I 
I 

1:167 1:506 -339 I 1.153 1.495 342 1 -10 -10 

I 1.110 1.373 263 I 107 107r 

. .320 ! 1.109 1.431 322 I 0 0 

1373 1 : l O l  -728 0.362 

0.844 

1:103 1:475 . 

i 
-095 733 1-193 -194 

I 
I 

.030 186 I -243 

-5 

i I 
1:318 1:452 .134 1 1.318 1.454 136 1-107 -106 

I I 
i 1.036 0.905 131 i-281 -271 
I 0.414 1.025 611 I -651 
I I 

I I 

I I 
I I 
I I 

I 1.095-0.122 1217 I 

.448 .964 .516 I 0.442 0.964 522 1-199 -199 . .916 I I- 

. .37 I 1.080 1.454* 374 I 27 34 

:61 1:69 -08 I 1.613 1.670 57 I -33 -663 

- - . . - . . . . 
36 11.2185 
361 1.3620 
361 1.5166 
361 1.5517 
361 1.5871 
36 11.7597 
361 1.7858 
3611.9324 DJ1 
3611.9887 IS* 
3612.0318 
36 12.0604 
3612.1398 
36 12.2 1 19 
36 12.2406 
36 12.2785 
3612.4526 
3612.4941 IS* 
36 12.7 1 12 
36 12 -7433 
3612.9030 
3613.0280 
36 13.0930 
36 13.1150 
3613.1600 
36 13.2325 
36 13.3120 
3613.47 14 
36 13.5062 
36 13.6 153 
36 13 A545 
36 13.6851 
3613.7232 
36 1 3 - 767 1 -~ 
3613.8336 
35 13.9441 
36 13.9931 
3614.0569 
3614.1130 
3614.1474 
3614.2475 
3614.4094 
36 14.4457 
36 14.4902 
35 14.5849 
3514 A129 
3614.641 1 
36 14.80 19 
3615.0232 
3615.0519 
36 15.05'48 
35 15.2780 
3615.3509 IS* 
3615.5894 
3615.7049 IS 

N 
0 
W 



27648.5Z5 1 
1 27647.954 0 

27646.76C 3 
2 27645.3G9 6 

27645.065 0 
27644.100 0 
27643.322 0 

2 27542.995 1 
1 27642.9:s 1 
2 27942.167 C 
1 27541.821 4 

2764C.854 1 
27640.473 1 
27640.252 1 

2 27639.659 1 
27633.953 2 
275Z;.faCi5 0 
27637.875 0 
27637.364 0 
27634.655 0 

1 27634.3’.4 2 
2753G.051 0 
27533.418 1 
27632.SO 1 - .~~ ~~ 

27652.141 1 
27631.907 2 
27631.613 2 
27629.555 0 
27629.350 1 
27629.043 
27628.630 

1 27623.373 
27627.693 
27627.257 
27626.632 
27625.223 

2 27625.799 
27625.370 
27624.7 16 

2 27z23.9G5 
27623.723 

1 27623.063 
2 27521.541 

27521.163 
2763.052 
276 19.807 
2 ~ 1 8 . 5 3 7  

1 27618.217 
27617.957 
276 17.69 0 
27615.750 

2 2i616.652 
127616.315 
1 27614.661 
2 27614.3?0 

T2 - T1 0-C 

319C7.517- 0293.659 -4 

33353.7SO- 5717.976 -5 

200Vt.005-47t!37.019 -18 
13725.551-41269.665 -8 
lG476.1:5-42113.305 -3 
27845.430- 2203.605 -3 

23272.420-50912.115 4 

12322.613-39956.990 -33 

1 
1 
3 9724.351-37352.720 4 
0 
0 
0 
0 
0 18720.075-46345.820 54 
1 -, 
3 
5 34302.775- 727t.852 -7 
1 
6 31922.720- 4299.659 2 
311 33123.530- 5503.060 21 - L 
2 
2 
3 
2 33762.720- 6144.515 12 
0 
3 
28 
2a ~ 9 5 . 4 7 0 -  7 2 x . t ~  44 
2 12159.465-3;775.870 -9 
4 9X6.8Cl-37001.450 -223 
4 33332.350- 5717.976 -4 

GES CES TEEN T E N !  I GES 03s 06s 
J2 - J1 J2 - J1 I C2 GI OG 

- . 3.0- 2.0 

3.5- 3 .5  3.5- 3.5 

- . 1.5- 2 . 9  - . 3.0- 4.0 
- . 4.5- 4.5 

1.0-  1.0 1.0- 1.0 

- . 2.5- 3.5 

- . 2.0- 2.0 

. - . 3.0- 3.0 

- . 3.5- 4.5 

3.5- 4.5 3.5- 4.5 

1.0- 2.0 1.0- 2.3 
- . 2.5- 1.5 

- . 4.0- 3.0 

- . 3.5- 4.5 
- . 4.0- 4 .0  
- . 5.0- 6.0 . - . 4.5- 3.5 

1:34 

1:02 

1:07 

. .516 

1.497 .156 

1:47 .40 

1:277 1:482 .205 

1.250 1.482 232 

1.078 1.596 518 

0.820 O.OOO* 0 
1.150 1.120* 30 
1.060 1.040 20 
1.336 1.495 159 

0.951 0.950* 1 

1.036 1.050 14 

0.442 1.130* 688 

1.060 1.030 30 

1.155 1.545 390 

1.278 1.482 204 
1.285 1.169 116 

1.120 1.473 353 

1.165 1.545 380 
0.844 0.985 141 
0.801 1.035 234 
1.072 1.596 524 

00s 
IS .---_ 

0 

0 

182 

-225 

TERM I 
1s I 

I 
I 

-53 I 
I 

1 1  
I 
I 
I 
I 
I 

-576* I 
4 1  

I 
I 
I 
I 
I 
I 
I 
I 
I 

-238 I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 

-268 I 
I 
I 
I 
I 
I 
I 
I 

178 I 
I 

30* 1 
1 3 5 ~ 1  

I 
I 
I 
I 

8* I 
I 
I 
I 

204 I 
-205 I 
-230 I 
-1lrl 

*- .----- 

3615.7968 
36 15.8730 
35 16.0291 
3616.1535 
3616.2508 
3616.3771 
36 16.4789 
3616.5215 
3616.5215 
36 16.6300 
3616.6752 
3616.8018 
3616.8516 
3616.8332 
3616.9529 
36 17.0505 
3617.1104 
3617.19 16 
36 17 125S5 
3617.6131 
3617.6538 
3617.6922 
3617.7751 
3617.8455 
3617.9423 
36 17.9729 
36 18.0 121 
3618.2809 
3618.3077 
3618.3473 
36 18.3955 
3618.4357 
3618.5341 
3618.5819 
3618.6637 
3618.7170 
3618.7728 
36 18.829 0 
36 18.9 147 
36 19.0208 
3619.0448 
3619.1313 
36 19.3307 
3619.3802 
36 19.5258 
36 19.5579 
3619.7244 
3619.7663 
3619.8004 
3619.8354 
3619.9536 
36 19 -97 15 
3620.0050 
3620.2325 
3620.2706 

NOTES -------- 

IS* 

c2 
c 2  

IS* 

f 



C HAVENUt9ER I 12 - TI 0-C -----------------___---------------~---- 
27612.012 2 
27611.239 2 
27610.338 1 
27610.377 2 

27608.490 3 
27603.193 1 

1 27603.839 6 3523.505- 7774.653 -13 

2 27607.793 1 17532.937-45140.685 45 
2 27606.322 7 29621.300- 2014.966 -12 
27604.126 1 
27603.C02 1 

2 27603.245 3 
27602.962 0 ~ 

2 27602.657 2 
2 27602.056 2 
27601.499 0 
27691.044 1 

35845.610- 9242.35s -6 

44765.125-17163.473 2 
41593.040-13990.952 -2 

27600.281 1 
27599.933 1 
27599.685 0 
27599.240 0 
27598.530 
27Ij98.463 
27597.35 1 

2 27596.570 
27595.873 

1 27595.519 

1 
1 

1 36558.925- 9242.356 1 
2w 
3 31895.185- 4299.659 -7 

3 
L 

27595.130 0 
27594.197 0 
27593.776 0 - - . - - . . - 
27593.619 0 
27593.463 2 
27593.289 4 

1 27532.769 3 11840.715-39433.510 -25 _. ~~ 

27592.617 4 
27591.222 4 
27539.757 1 
2739.334 1 
27528.712 0 
27587.834 0 
27537.637 0 

27556.755 2 
27536.422 0 
27524.8611 3 _---  

1 27584.351 3 9724.351-37303.707 -5 
1 27-583.979 3 35763.260- 9179.562 -19 
27583.480 0 
27583.093 0 
2732.675 2B 

2 27522.537 29 mo8.875-10726.3~ 34 
27581.740 1 
27535.157 1 
27579.215 1 
27576.167 0 

CBS OBS TERN TERM I CBS OBS 
J2 - J 1  J2 - J1 I G2 Gl 

--------------------+----------- 
I 
i .  
I .  
I .  

3 . 0 -  4 . 0  

. .  
1.5- 1.5 

4.5- 3.5 

- 

- 
- 

- 

- 
5.0- 5.0 

. .  

I .  
3.0- 4.0 I 1.030 1:46 

I .  
I .  

3.5- 2.5 I . 
1.5- 1.5 I 

I 
1.057 1.884 

I .  
4.5- 3.5 I . 

I .  
4.5- 4.5 I . 
1.5- 1.5 I . 

i .  
I .  
I .  
I .  
I .  
I .  
I . ’  
I .  
i .  

3.5- 3.5 I . 
I .  

2.0- 2.0 I . 
I .  

- I .  
I .  
I .  
I .  
I .  

3.0- 4 . 0  I . 
I .  
I .  
I .  
I .  
I .  
i .  
I .  
1 .  
I .  
I .  
I .  

3.0- 4.0 I . 
5.0- 5.0 I . 

I .  
I .  
I .  

3.5- 4.5 I . 
I .  
I .  
I .  
I .  

OBS I TERM TERM TERM I OBS TERM I 
DG I 62 61 DG I IS IS I UAVELENGTH NOTES 

------+------------------+------------------------------ 

I 
I 3620.5798 

I I 
I 3620.6812 

I I 
I 

I 3620.7377 
I 
I I 
I I I 3620.7942 

.431 I 1.032 1.463 431 I -65 -67 I 3620.9959 
I i -322 i 3621.0417 
i i 
I 1.238 0.850 388 I 

.827 I 1.045 1.881 836 I 51 
I I 
I I I 1.180 1.369 189 I 235 
I I 
I 1.090 1.200+ 110 I 
I 1.150 1.728* 578 I 
I I 

.36 

i 
I 

%*I 
1 
I 

226+ I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3621.7669 
3621.8069 
3621.P818 

3622.1968 
3622.2553 
3622.3419 

DJO 

3622.3573 
3622.5020 
3622.6058 
3622.6973 
3622.7438 
3622.7943 
3622.9 173 
3622.9726 
3622.9932 
3623.0130 
3623.0365 
3623.1048 
3623.1248 
3623.3080 
3623.5004 
3623.5559 
3623.6376 
3623.7464 
3623.7788 
3623.8207 
3623.8969 
3623.9384 
3624.1437 
3624.2105 
3624.2594 
3624.3250 
3624.3758 
3624.4308 
3624.4423 
3624.5536 
3624.76 17 
3624.8853 
3625.0232 

DJO 

DJ1 SI 



I 
1 
I 
I 
L 
I . .43 I 

I 
I 1-160 
I 0.844 
I 
I 
I 
I 

I I 
I I 
I I 

I 
I 
I I 
I 
I 
I I 

I 7* I 
I I 
I I 
I I 
I I 

I I 
I I 
I I 
I -60 -74 I 
I I 
I -68 I 
1 I 
I I 
I I 
I I 
I I 
I 10 12 I 
I 179 179 I 
I I 
I I 

I I -171*1 

I -265 
I -209 

I I -368 

3625.0449 
3625.1281 
3625.1762 
3625.3496 
3525 A598 
3625.5273 
3625.6889 
3625.7357 
3625.8782 
3625.9053 
3626.0008 

27578.002 0 
27577.353 0 
27577.003 3 
27575.634 1 
27574.845 0 

1106 

.745 

11082 

27574.333 4 
2 27573.104 3 31542.950- 3959.846 0 

f 0 J02106 

IS* 

1.5- 2.5 

5.5- 5.5 

4.0-  4 . 0  

4 . 5 -  5.5 
1.0- 0.0 

1.5- 0.5 
1.0- 2.0 

1.5- 2.5 

3.5- 2.5 

1.5- 2.5 
0.5- 1.5 
5.5- 4.5 

0.5- 1.5 

2.5- 2.5 

3.5- 3.5 

1.5- 1.5 

.670 

.373* 

.025 

644 

213 

181 

53 1 
0 

785 
147 

314 

27572.7G 0 

27571.43 2 

27569.053 0 
27568.666 2 

2 27571.664 4 39370.905-11799.241 0 

1 27570.732 2 12159.465-33730.230 -3 

27558.075 2 
27567.121 0 
27556.726 0 
27565.141 0 I 

I 0.983 1.514 
.os0 I 0.745 0.000 

I *  
I 
I 
I 
I 
I 

.292 .790 I 1.084 0.299 
I 1.335 1.482 
I 
I 
I 
I 1.149 0.835 

3626.7363 
3626.7760 
3626.9901 
3627.0176 
3627.0787 
3627.1197 
3627.1565 
3627.3435 
3627 A 0  14 
3627.4317 
3627.5238 
3627.6088 
3627.746 0 
3627.8275 
36 27.87 30 
3628.0148 

-. - . - . . . . 
2 27564.833 i 36203.055- 8638.233 37 i . - . 
1 27563.212 8 27553.217- O . O C 0  -5 I 1.0- 0.0 
27563.003 3 
27552.539 5 
27562.227 
27551.9% 
2756 0.527 
27530.057 
27559 .e57 

2 27559.157 
1 27538.511 

1 I 
S 30794.930- 3235.770 -3 I 1.5- 0.5 
2 31853.170- 4293.659 0 I . - . 
1 I 
2 I 
1 I 
2 14561.607-42117.035 -1 . - . 
.) 

27557.469 
27556.850 
27556.5& 

2 27555.427 
27554.139 

2 27553.460 
27552.795 
27552.376 

i i 
I 0.790 1.080 290 I 
I I 
I I 

i 
I 
I 
I 
I 
I 

41* I 
26 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

3628.1765 
3628.2739 
3628.3614 
3628.4166 
3628.4530 
3628.4942 
3628.6292 
3628.7016 
3628 A206 

3628.9226 
3629.0334 
3629. I328 
3629.1731 
3629.2225 
3629.3149 
3629.3367 
3629.4225 
3629.4384 

3628 .a659 

L I 
0 14295.555-41859.030 -5 1 . - . 
1 I 
0 I 
1 I 
3 20352.550-46501.345 -8 I - - . 

27552.103 
2 27551.787 

I 
I 
I 

I 
I 
I 
I 
I 
1 

I 

I 

I 
0.350 0.790* 440 I- 
1.242 1.169 73 I 
1.200 1.391* 191 I 26 

1:19 1:19 
1.186 1.374 .188 

2 27550.762 
2 27550.212 
27549.309 

2 27548.965 
27548.534 
2751t7.693 

3 33052.823- 5502.06i1 -3 i 03- 1:5 
5 33276.535-10726.322 -1 1 5.5- 4.5 JQ 

IS* 
0 I 
1 41932.315-14<33.351 1 I . - . 
2 I 

i 
1.620 1.925* 305 I 

I 
1 

1.215 1.670 455 I 
I 
I 
I 
I 

0 i 
3 31516.781- 3969.&45 5 I . - . 
1 
1 I 

2 27546.939 
27546.633 
27546.253 
27545.557 j 
27545.391 1 -. - - . -. . 
27544.740 ie i 
27544.619 ia I 

2 27543.336 4 8709.640-36252.955 -9 I . - . 
27552.437 0 

i i 
i i 
I 0.308 1.004 695 1-203 -123 i 3629.6055 
I I 
I I 
I 0.484 1.881 1397 I 

I 3629.7194 
I 3629.7924 

-96 I 3629.8405 
27541.333 0 i 

2 27541.558 3 29556.550- 2614.965 -16 1 . - . 



c 
27541.189 2 
27540.478 o 

1 275C0.323 3 
27539.6Z9 0 
27531.231 1 
27539.013 1 
27537.969 3 

2 27537.269 3 
27537.016 0 
27535.661 1 
27534.609 0 
27535.193 1 

1 27533.876 1 
27533.316 2 

2 27532.507 4 
27532.253 0 
27531.684 0 

1 27530.215 7 
1 23529.340 5 

27528.441 0 
1 27527.575 0 

27528.6.13 0 

27527.041 o 
27526.307 0 
27525.450 0 

1 27524.837 4 
2 27523.602 9 
1 27523.602 9 
27522.814 2 

2 27521.935 3 
27521.406 1 
27521.056 0 

1 27520.330 1 
27513.811 0 

1 27519.055 2 

27518.291 0 
2 27516.872 0 
27516.591 0 
27516.328 1 

2 27515.626 3 
27515.266 2 
27515.069 0 
27513.793 4 
27513.250 0 
27512.360 1 

2 27512.093 0 
27511.387 0 
27511.189 1 

1 27508.531 4 
1 275G3.339 1 
27507.897 1 
27506.010 4 
27505.406 1 

2 27504.749 1 

2 27518.762 o 

11840.715-39330.945 -2 

19466.530-47003.820 -21 

11840.715-39374.580 11 

36774.865- 9242.356 -2 

31829.899- 4299.659 -24 
29732.960- 2203.606 -14 

15074.953-42602.5 10 231 

15074.958-42599.780 15 
27523.600- 0.000 2 
8768..139-36231 .a40 -99 

12992.644-40514.565 15 

13726.661-41247.030 11 

972G.351-37243.390 16 
43305.265-16236.582 79 

16499.640-44016.500 12 

31455.455- 3969.846 17 

X333.390-10726.322 30 

35637.810- 9179.252 -17 
13726.661-41234.993 10 

3e231.070-10726.322 1 

- 

- 

- . .  
3.5- 3.5 

3.0- 2.0 
1.0- 1.0 

- . .  

- 
0:s- 015 
2.0- 3.0 

- . .  

- . .  
- . .  - . .  
- . .  
- . .  

- . .  
- . .  - . .  

. .  

3.C- 4 . 0  

4.5- 3.5 

3.0- 3.0 

3.5- 3.5 

3.0- 2.0 
1.0- 1.0 

7.0- 7.0 

7.0- 6.0 
0.5- 0.5 
2.0- 3.0 

2.5- 2.5 

3.0- 4 . 0  

3.0- 3.0 
1.5- 0.5 

3.5- 4.5 

1.5- 2.5 

5.5- 4.5 

6.0- 5.0 
3.0- 4 . 0  

3.5- 4.5 

aas ass 
61 DC 

I I 
I 1.151 0.935 216 I 

. .242 

1.235 1.439 .254 
1.305 1.508 .203 

. .  

.942 3.157 2.2 . .62 

0.811 0.885 74 

1.127 1.369 242 

1.228 1.482 254 
1.289 1.495 206 

1.097 1.320 223 

1.097 1.140~ 43 
0.940 3.150 2210 
0.362 0.980 618 

0.643 0.800 157 

1.150 1.065 85 

0.442 1.300* 858 
1.090-0.122 1212 

0.773 1.050* 277 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

+ 

i 
I 
I 
I 
I 

t I 
i 
I 

-71 -80 I 
-25 -25 I 

I 
I 
I 
I 
I 

-262 -262 i 
30 30 I 

-251 I 
I 

-115~1 

I 

WAVELENGTH NOTES 

3629.8905 
3629.9542 
3630.0 17 1 
3630.0.382 
3630.1486 
3630.1773 
3630.3149 
3630.4072 
3630 .4406 
3630.6192 

3631.0673 
3631 - 1437 
3631.3373 
3631.4529 IS* 
3631.5488 
3631.57 15 
3631.6857 
3631.7562 
3631.8530 

, 3631.9561 
I 3632.0470 
1 3632.2100 2 LNS 
1 3632.2100 2 LNS 
1 3632.3140 
I 3632.4298 

I 3632.5460 
I 3632.4998 

i 3632.7105 
I 3632.8101 
I 3632.8458 
I 3632.9110 
I 3633.0983 

i 1.300 1.670 370 i 
I I 
I I 
I 
I I 
I I 

I 3633.3104 
I 3633.3364 
I 3633.5049 
I 3633.5727 
I 3633.6281 
I 3633.7288 

I- 

I 1.095 1.391 296 I 
i 3633.6227 
I 3633.8489 

i i 
I 1 
1 1.140 1.454 314 1 -64 -83 I 3634.2000 
I 1.150 1.080 70 I -246 I 3634.2253 

I 3634.2837 
I 3634.5331 

I I 
I 1-176 

I 3634.6129 
I 3534.6997 

I I 
I 1.130 1.391~ 261 I 

DJl 

N 
P 
w 



2 27503.478 
2 27502.786 

25502.407 
2750 1.755 
27503.326 
27533.0 13 
274?3.5 i3  
27i93.797 
27537 .S49 
27496.?56 
27496.601 
27495.834 
27495.526 
274S4.945 
274% .695 
27< i‘i .239 

1 2?413.771 
274C2. ;e5 

1 2 7 ’ ? 2 . 5 3  
2 ?749;.6..4 

2 27486.752 
2 27484.731 
2 27434.323 

27cb83.2i9 
2 27‘:52.1;40 
1 27482.495 
2 27481.433 
2 27431.068 

27fW .571 
27479.578 

2 27479.004 
27478.6 16 
2i47E. 315 
27475.903 

2 27475.339 
27474 .e21 
27474.562 

127474.079 
27473.499 
27472.209 
27471.799 

2 27471.642 
27471.018 
271170.547 
27469.751 
27469.310 
27465.759 
27453.222 

2 27466.3C9 

6 37211.429- 9707.$33 -12 
0 39510.275-12007.503 14 
2 
4 
0 
2 
0 
0 
2 
1 
1 
7 
3 
0 
3 
0 
2 12322.613-39316.410 -6* 
0 
2 11’40.715-39333.259 -6 
8 30727.450- 3235.770 -16 
4 

28 

2 
1 

29 1 

0 
0 
3 
0 
3 
6 
0 
0 

39290.645-11799.241 

11504.095-,X990.840 
31454.580- 3969.845 
13013.685-40498.010 

17242.750-44723.835 

0 

7 
-3 
3 

15G98.815-42531.655 0 
33627.017- 6144.515 -7 
15541.105-43122.525 8 - 17 

2 
1 
3 34757.830- 7278.862 6 
0 
2 
0 
1 45141.340-18566.006 5 
2 
1 
8 37712.550-1023S.473 2 
2 
0 
18 
3B 33189.610- 5717.975 8 
0 
1 
1 
0 
2 
0 
7 27466.315- 0.030 -6 

00s G9S TEE3 TERM I 00s 09s OB’S 1 TERM TERM TERM I OBS TERM 
J2 - J1 J i  - J1 1 62 G 1  DG I 62 61 OG I IS IS 

6.5- 6.5 - 

- . .  
- 

1:5- 0:5 - 

- . .  - . .  - 
- . .  

2.0- 3.0 - - . .  

- 

- . .  
5.0- 6.0 

- 

1.5- 0.5 

6.5- 6.5 
0.5- 1.5 

2.0- 2.0 

3.0- 2.0 
1.5- 0.5 
6.5- 5.5 

3.5- q.5 
3.5- 2.5 
5.5- 4.5 

1.5- 1.5 
2.0- 3.0 
3.5- 2.5 
2.5- 2.5 

3.5- 4.5 

1.5- 2.5 

5.0- 6.0 

2.5- 3.5 

1.5- 0.5 

.416 

1117 : 

-915 . 

.945 . 

1:207 :297 .910 

. . .  

1:302 1:473 .171 

1:166 1:433 .267 

1:797 3:155 1358 

1.069 1.485 416 
0.290-0.019* 309 

1.036 1.190* 154 

0.811 0.995 184 
1.208 0.299 909 
1.075 1.373 298 

0.859 1.105 246 
1.180 1.670* 490 
0.950 0 . 8 6 0 ~  90 

1.079 0.790* 289 
1.304 1.473 169 
1.040 0 . 0 0 0 ~  0 
1.200 0.810* 390 

1.202 1.545 343 

0.960 1.365* 405 

1.164 1.431 267 

1.121 1.596 475 

1.793 3.150 1357 

--------- 
40 

324 

27 53 

-570 
71 

-57 

18 18 

52 

256 

-63 -633 

-57 

151 

WAVELENGTH NOTES 

3634.8743 
3634 -9591 
3635.0092 
3635.0954 f 
3635.2843 
3635.3257 
3635.4572 
3635 . G 6 4  
3635.5986 f 
3635.7259 
3635 -7768 
3635i8782 f 
3635.9 190 
3635.9954 
3536.0288 
3636,0892 
3636.1484 
3636.2815 
3636.3153 
3636.4311 IS* 
3636 A641 
3536.4836 
3636.7882 
3636.8511 
3636.8940 
3636.9159 
3637.0796 
3637.3470 
3537.4004 
3637.5432 
3637.5973 
3637.6430 IS* 
3637 .7836 
3637.8319 
3637.8977 
3638.0291 
3638.1051 
3638.1565 
3638.2095 
3638.5158 
3638.5904 
3638.6590 
3638.6934 
3638.7573 
3638.8341 
3639.0050 
3639.0593 
3639.0801 
3639.1628 
3539.2252 
3639.3293 
3539.389 1 
3633.4621 
3639.5332 
3639.7867 



I 

27463.236 0 
27G63.026 0 
27462.5'tl 0 
27452.343 0 
27461.260 0 
27550.356 1 

27459.24q 1 
27458.823 0 
27453.408 0 
27458.050 3 

27457.395 1 
27456.645 1 
27456.328 3 
27455.692 0 
27455.322 0 
27455.125 3 

2 27C59.9<8 0 20689.110-48149.055 3 

2 27457.683 0 39465.195:12007.503 -4 

27454.627 2 
27453.953 .I 
27453.431 4 
27452.935 1 
27452.668 3 
27451.684 0 
27451.395 1 

27449.042 4 

27448.124 0 
1 27443.731 4 35223.3cO- 7774.653 4 

27446.024 
27445.323 

1 27444.679 
27444.37 1 
27443.327 
27442.856 

6313.866-33758.523 22 

27442.099 0 
27441.538 0 
27441.108 0 
27440.859 0 
27440.348 0 

27439.633 4 
27438.E92 1 
27435.6i6 2 

1 27439.857 6 33584.334- 6144.515 -2 

2 27437i672 i i564i.i00-+3078.770 2 
1 27435.200 5 8768.139-X204.345 -6 
1 27435.240 1 12153.465-39594.680 2 5 ~  
27434.966 1 
27434.685 1 

c 

- 

- . .  

2.0- 1.0 

4.5- 4.5 - . .  

3 . 0 -  4 . 0  

- 
9 .  

3.0- 3.0 

- . .  
2.0- 3.0 - . .  

2.5- 1.5 

i .  
I .36 
I .  
I .  
I .  
I .  

4.5- 5.5 I . 
5.0- 5.0 I . 

4 . 0 -  5.0 

.83 .47 

. .235 

1:45 . a 0  

I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

1.270 0.980* 290 

1.070-0.019 1089 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I -265 

i 
I -245 
I 
I 
I 

1.155 1.373 218 I 100 
0.801 0.965 164 I 

I 
1 
I 

I 
1.240 1.463* 223 I -40 

I 
-40~ 

i 0 . w  0.830 343 i-219 -235 
I I 
I I 
I 
I I 

1.058 1.473 415 

I .  I 
3.5- 2.5 I . I 
2.0- 3.0 I .378 1:218 .840 1 
4 . 0 -  4.0 i . i 

1.040 0.840* 200 
0.362 1.200 833 
0.844 1.070 226 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

26 26 

-189 -189 
-1 14 

3639.8087 
3639.9426 
3640.1102 
3640.1937 
3640.2218 
3640.2861 
3640.31 16 
3540.4560 
3640.5758 
3640.6299 
3640.7232 
3640.7791 
3640.8341 
3640 A816 
3640.9296 
3640.9683 
3641.0679 
3641.1099 
3641.1943 
3641.2433 
3641.2693 
364 1.3355 
364 1.4249 
3641.4875 
3641.5520 
3641.5980 
3641.7259 
3641.7642 
3641.8343 
3641 A966 
3641.9674 
3642.0243 
3642.0764 
3642.1177 IS* 
3642.1982 
3642.4769 
3642 3700 
3642.6554 
3642.6963 
3642.8349 
3642.8974 
3642.9979 
3643.0644 
3643.1295 
3643.1612 
3643 -2304 
3643.2942 IS* 
3643.3253 
3643.4237 
3643.4604 
3643.5857 
3643.7812 
3643.9087 
3643.9451 
3643.9824 



27434.392 2 
27433.899 0 
27433.608 0 
27432.730 0 

2 27432.433 2 
27432.254 0 

127431.698 3 
27431.318 1 
27431.129 0 

1 27430.521 6 
2 27427.574 0 
1 27425.193 6 
1 27424.326 5 

27423.997 1 
27423.757 4 
27422.981 1 
27422.227 1 

2 27521.631 1 
27420.192 5 
27419.667 0 
27418.367 0 

E 27417.867 0 
27417.461 1 
27417.150 1 
27416.577 0 
27415.072 0 
274:5.398 0 

1 27414.052 5 
27413.708 0 

127412.&32 2 
27412.653 2 
27412.207 2 

127410.962 2 
27410.703 0 
27409.915 4 
27409.662 0 
274?9.3'?3 0 
27L::.scIl 2 
27iX.-E?L 0 

1 274L'Z..C41 2 . -. 

27407.762 2 
27407.189 0 
27406.627 3 

2 23405.592 3 
27604.816 2 

2 27404.392 6 
1 27403.562 6 
1 27402.392 5 
2 27401.933 2 

27401.525 3 
2 27400.559 6 

2 7 3 9 9 . M  1 
27397.836 1 
27397.690 2 

2 27397.083 6 

I 
I .  
I .  
I .  
I .  . 3.5- 4.5 I . I 

15641.100-43073.510 28 I . - 
I 
I 

10486.922-37918.620 0 I . - . 1.0- 1.0 

i 
33575.046- 6144.515 -10 I 3.0- 3.0 3.0- 3.0 
34925.920- 7498.364 18 I . - . 2.5- 2.5 
31724.867- 4299.659 -15 1 2.0- 2.0 2.0- 2.0 
36603.601- 9179.262 -13 I 4.0-  5.0 4 . 0 -  5.0 

I 
i 
I 
I 

I 
I 

15557.155-43078.770 17 I . - . 2.5- 2.5 

1:067 1:479 .412 

1 : O l O  1:478 .468 
1.134 1.454 .320 

. .179 

i i .  
20063.650-47481.485 32 I . - . 4.5- 3.5 I . 

I I 
I 

33558.579- 6144.515 -12 I 4 .0 -  3.0 4.0- 3.0 I 
1 I 

11747.245-39160.120 7 * l  . - . 0.0- 1.0 I 
I I 
I I 

6313.866-33724.837 -9 I . - . 4 . 0 -  3.0 I 
I I 
I I 
I I 
I I 
I I 
I I 

35182.696- 7774.653 -2 I . - . 5.0- 4 . 0  I 
I I 
I I 
I I 

33125.580- 5717.976 -12 I .  . - . 2.5- 3.5 I 

:032 1:443 .411 

i i .  
34902.775- 7438.564 -19 1 3.5- 2.5 3.5- 2.5 1 1.143 1:309 .166 
35175.224- 7774.653 -S I 5.0- 4 . 0  3.0- 4 . 0  I 1.086 1.474 .388 
31702.058- 4299.659 -7 1 3.0- 2.0 3.0- 2.! I . . .402 
20073.840-47475.820 3 I . - . 5.5- 6.3 I . 

I I .  
36642.955- 9242.355 -13 1 3.5- 3.5 3.5- 3.5 I 1.36 

I 1 .  
I I .  
I I .  

1:36 

34895.470- 7433.364 -23 I 3.5- 2.5 3.5- 2.5 I 1.145 11304 .159 

i 

I 

1.040 0.950s 90 I -184* 
I 

0.355 0.690 335 I 

1.056 1.473 417 i i o  i o  
1.115 1.321 206 I 50* 
1.016 1.482 466 I -62 -76 
1.134 1.454 320 i -7 

I 

1.000 0.840* 160 

I 
I 

1.049 1.000 49 I 
I 
I 
I 

1.059 1.473 414 

0.000 1.230 0 

-229 

-37 -52 

1.037 1.463 426 

115r 
I 

1.285 1.596 311 I 

1.155 
1.070 
1.085 
0.790 

1.356 

1.165 

.321 166 

.463 393 
,482 397 
.OS5* 295 

.369 13 

.321 156 

194 
66 66 
32 39 

-28 -47 

i 219 220 

3644.0213 
3644.0868 
3644. I255 
3644.2421 
3644.2809 
3644.3040 
3644.3792 
3644.4297 
3644.4548 
3644.5356 IS* 
3644.9272 
3645.2437 
3645.3589 
3645.4026 
3645.4345 
3645.5377 
3645.6379 
3645.7172 
3645.9085 DJO 
3645.9783 
3646.1512 
3646.2177 
3646.2717 
3646.3130 
3646.3893 
3646 -4564 
3646.5461 
3646.7251 IS* 
3646.7709 
3646 A808 
3646.9112 
3646.9706 
3647.1362 
3647.1704 
3647.2755 
3647.3172 
3647.3517 
3647.3973 
3647.4521 
3647.5249 
3647.5621 
3647.6383 
3647.7 13 1 
3647.8509 
3647.9542 
3648.0 106 
3648.1211 
3648.2769 IS* 
3648.3313 
3648.3930 
3648.5169 IS* JQ 
3548.7 198 
3648.8336 
3648 -9030 
3648.9839 



c c 
27396.955 
27396.5;4 

1 273S6.644 
27336.259 

2 27335.059 
27394.641 
27394.293 
27393.786 
27393.57 0 

2 27392.a68 
2 27332.725 
27391.495 
27390.717 

1 27339.932 
2Xa9.243 

2 27?.39..141 
273S8.872 
27335.216 

2 27356.598 
27335.851 
27335.516 
27334.484 
27384.153 
27383.765 

2 27383.225 
27’81.751 
27331.359 
27381.059 
27360.792 
27379.522 
27379.336 

2 27378.354 
27378.321 
27377.984 
27377 A97 
27377.718 

127377.420 
27377.070 
27376.634 
27374.696 
27374.322 
27374.094 
27373.814 

2 27372.286 
27371.953 
27371.275 

2 27370.811 
27370.leO 
27369 -785 

27372.a78 

_ _  
27363.530 
27368.170 

1 27367.675 
27367 -333 
27367.084 

I I I I I 
1 I I .  I I I 
1 I I .  1 1 I 1 11340.715-39237.380 -21 I . - . 3.0- 2.0 1 . I 0.811 1.210~ 399 I 
1 I I .  i i i 7 35033.3!5- 8538.233 -23 I 4.5- 5.5 4.5- 5.5 I 1.140 1:529 .389 I 1.134 1.514 380 I 11 
0 I I .  I I 11 f 
4 i i .  i 1-200 

I 0 I I .  
0 I I .  I I 
3 13013.635-40406.550 3 I . - . 5.5- 4.5 I . I 0.950 1.090+ 140 I 
0 21991.980-49334.725 -20 I . - . 2.5- 2.5 I . I 1.344 0.930* 414 I 
3 I I .  I I 

4 i i .  i 1-200 
I 0 I I .  

0 I I .  I I 
3 13013.635-40406.550 3 I . - . 5.5- 4.5 I . I 0.950 1.090+ 140 I 
0 21991.980-49334.725 -20 I . - . 2.5- 2.5 I . I 1.344 0.930* 414 I 
3 I I .  I I 
1 1 i .  
1 11340.715-39230.610 37*1 . - . 3.0- 4.0 I . 
EB 5709.640-36098.770 11 I . - . 3.5- 4.$ I . 1B I I .  

0 I I .  

i i 
I 0.811 1.090* 279 I -211 
I I 
I 0.308 1.029 721 1-093 -73 
I I 

0 I I .  1 I 
4 39185.820-11799.241 19 I 5.5- 5.5 5.5- 5.5 1 . . .060 I 1.313 1.373 60 I -28 -17~ 
5 I I .  . .254 I 
1 I I .  I I 

i 
I 

1 I i .  i 
0 I I .  I 
0 I I .  I 1 
3 15557.155-43040.400 -16 I 2.5- 1.5 2.5- 1.5 I . . .260 I 1.000 0.740* 260 1-174 
1 I I .  I I 
1 I I .  
1 I I .  I I 
0 I i .  i i i 
1 I i .  i i 
1 I I .  I I 
8 29393.835- 2014.966 -15 I 0.5- 1.5 

I .  I I 0 I 
0 I I .  
0 I I .  

0.5- 1.5 I-0.515 1:880 2.39 1-0.516 1.881 2397 I -85 -98 

I I 

1 I i .  i i 
1 I I .  I I 
8 29393.835- 2014.966 -15 I 0.5- 1.5 

I .  I I 0 I 
0 I I .  
0 I I .  

0.5- 1.5 I-0.515 1:880 2.39 1-0.516 1.881 2397 I -85 -98 

I I 
1 I 1 .  i i 
6 37615.923-10238.473 -30 I 5.0- 6.0 5.0- 6.0 I 1.117 1:446 .329 I 1.095 1.431 336 I -52 -69 
1 I I .  I I 

0 I I .  . i 
1 36613.lr15- 9242.356 22 I . - . 4.5- 3.5 i : i 1.010 1.369s 359 I 
0 I I .  I I 
1 I I .  I 
1 I I .  I I 
3 I I .  i i 
0 I I .  I I 
0 I I .  I I 

4 29571.327- 2203.606 -46 1 1.0- 1.0 1.0- 1.0 1 1.132 1:490 -358 I 1.132 1.495 363 I -83 -84 

3649.0009 
3649.0197 
3649.0423 
3649.0936 
3649.2535 IS* 
3649.309 1 
3649.3555 
3649.4230 
3649.4518 
3649.5453 
3649.5644 
3549 -6617 
3649.8320 
3649.9366 
3650.0284 
3650.0420 
3650.0778 
3650.1653 
3650.3809 Is* 
3650 -4805 
3650.5251 
3650.6627 
3650.7068 
3650.7586 
3650.8302 
3651.027 1 
3651.0794 , 

3651.1194 
3651.1550 
3651.3243 
3651.3492 
365 1.4 134 
3651.4845 
3651.5295 
3651.5411 
3651.5650 
3651.6047 
3651.6514 
3651.7095 
3651.9681 
3652.0 180 
3652.0537 
3652.0857 
3652.2106 
3652.2896 
3652.3334 
3652.4245 
3652.4864 
3652.5707 
3652.6234 
3652.7909 
3652.8389 
3652.9050 
3652.9506 

PB 

3652.9839 



27366 303 
27365.953 
27365.265 
27364.531 
27364.676 
27363.997 

1 27363.293 
27351.993 
2736 1.374 

2 27360.798 
27350.168 

27359.493 
27359 .ai 1 

i 1.155 1.545 390 
I 
1 1.150 1.100 50 

0.844 0.870 26 

27% -220 
273%. 8 10 
27358.489 

127357.951 
127357.497 
27357.214 

1 27356.833 
27354 .953 
27354.807 

2 27353.696 
27353.313 

2 27353.000 
27352.678 
27352.292 

2 27351.439 
27350.E35 

127350.367 

1 27349.455 
27349.063 
273e8 .a74 
27343.251 

2731i9.652 

1B 
1 
1 
0 
0 
1 
6 
0 
0 
0 
0 
0 
2 
0 
0 
2 
1 
6 
1 
5 
3 
1 

0 
2 
0 

0 

i 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 
I 
I 

I 

I 
I 

33507.825- 6144.515 - i 2  I 2.0- 3.0 

18656.277-46017.075 0 I . - . 

12351.522-33739.460 13*l . - . 
31657.182- 4299.659 -26 I . - . 
31656.500- 4299.659 -3 I 1.0- 2.0 

8195.666-35552.385 -23 I 2.5- 3.5 
3S152.255-11799.241 -14 I . - . 
34630.315- 7278.862 -14 I . - . 
13726.661-41077.010 18 I . - . 
12159.465-39508.910 10 I . - . 

I 

I 
1 .  
I .  
I .  
I .  
I .  
1 .  

I .  
I .  

1.5- 2.5 I . 
I .  
I .  
I .  
I .  
I .  
I .  

2.0- 2.0 I . 
I .  

1.0- 2.0 I 
I .  
I .  

I .  
4.5- 5.5 I . 

I .  
I .  

5.5- 4.5 I . 
I .  

3.0- 3.0 I . 
I .  

4 . 0 -  3.0 I . 
I .  
I .  
I .  

2.0- 3.0 I 1.112 1:473 .361 

6.0- 5.0 I . 

.899 1:480 .581 

2.5- 3.5 I -406 :a95 .a9 

1.109 1.473 364 

0.000 o.ooo* 0 

0.995 1.070 75 
0.000 1.482* 0 

0.901 1.482 581 

0.414 0.903 489 

1.187 1.373 186 

i . -  
27347.186 0 i I .  

2 27305.898 i 15235.771-42581.655 14 i . - . 0.5- 1.5 i 1 i 1.791 0.790*1001 

1 27343.534 5 36522.818- 9179.262 -22 I 5.0- 5.0 5.0- 5.0 I 1.102 11454 .352 I 1.104 1.454 350 

27345.34 1 I I .  I 
27345.239 1 I I .  I 
27342.034 0 i i . _ .  
27341.627 0 I I .  

127340.961 4 35115.625- 7774.653 -11 I 4 . 0 -  4 . 0  4 . 0 -  4 . 0  I 1.11 1146 ..352 
27339.725 1 I I .  

1.110 1.463 353 

2 27339.335 2 m41.375- 5502.060 -10 i . - . 1.5- 1.5 i i 1.234 1.169 65 
1 27339.072 1 33U3.590- 6144.515 -3 I . - . 4 . 0 -  3.0 I . I 1.022 1.473 451 
1 27333.557 6 29542.214- 2233.606 -41 I 2.0- 1.0 2.0- 1.0 I 1.309 1:506 .197 I 1.298 1.495 197 
2 2733.500 0 27333.500- 0.000 0 I 1.5- 0.5 1.5- 0.5 I . . 2.32 I 0.876 3.150 2274 
27337.941 0 I I .  I 
27337.682 0 
27336.420 0 

i .  
I .  ~ 

27335.649 0 I I .  I 
I I .  

I .  I 
27334.023 1C 
27333.147 1 

I 
1 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 

-37 -37 

0 
-243 

15 15 

-45 -45 
-22 1 

-624 -623 

29 

-295 

12 12 

i 
i 
i 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

3653.0214 
3653.1349 
3653.2263 
3653.2635 
3653.3053 
3653.3960 
3653.4893 
3653.6636 
3653.6928 
3653.8231 
3653.9073 
3653.9550 
3653.9974 
3654.0339 
3654.0837 
3654.1315 
3654.2034 

IS* 

IS* 

3654.2640 IS* PB 
3654.30 18 

3654.8230 
3654.8648 
3654.9079 
3654.9594 
3655.0734 
3655.1475 
3655.2167 
3655.3123 
3655.3386 
3655.39 10 
3655.4162 
3655.4995 
3655.6419 
3655.8 141 

3655.9022 
3656.1301 IS* 
3656.2505 
3656.3852 

3655.8828 

-29 -29 i 3656.4742 IS* 
I 3656.6395 

-72 i 3656;6957 
47 I 3656.7269 

24 24 I 3656.7944 Is* 
42 I 3656.8034 SIGMA* 

~ I 3656.8782 
I 

~ i 3656.9128 
I i 3657.0816 
i-262 -262 I 3657.1469 
1 I 3657.1849 
I 
i I 3657.5196 

I 3657.4023 HAZY 



I OBS 09s TERfl TERM I OBS OBS OBS I TERM TERM TERM I OBS TERM I 
C WASENUE13ER I T? - T1 0-C I J2 - J1 J2 - J1 I 62 61 OG I G2 61 DG IS IS I WAVELENGM NOTES 

I 
27332.056 0 I 
27330.971 1 I 

2 27329.466 3 36336.975-12057.503 -6 I . - . 1.5- 1.5 
27323.241 

2 27328.761 
1 27322.222 
2 27323.033 
27327.620 
27327.245 

2 27325.212 
2733.157 
27 323.905 
27323.250 

2 27322.759 
1 27322.425 
27322.164 

1 
3 
4 
4 
1 
1 
3 
0 
0 
1B 
2 
3 
0 

11504.075-32332.875 

39127.295-1179'3.241 
35102.955- 777+ .653 

30552.000- 3235.770 

16499.643-4R22.335 
12159.665-3%81.900 

1 
-20 
-16 

- 18 

64 
-9 

I 
I . -  
;:!I 

I 0-5- 
I . -  

I 

I 
I 
1 . -  

. 3.5- 
4 . 0  3.0- 
5.5 5.5- 

0.5 0.5- 

. 3.5- . 4 . 0 -  

4.5 
4 . 0  
5.5 

0.5 

2.5 
5.0 

27321.620 1 I 
27321.498 1 I 
27320.934 1 I 

27319.776 1 .I 
27319.234 1 I 

2 27320.042 3 17532.937-44653.015 -36 I . - . 3.5- 2.5 

1 27319:548 2 12159.465-33479.000 13 I . - . 4 . 0 -  3.0 

2 27318.700 7 32220.775- 5502.060 -15 i 2.5- 1.5 2.5- 1.5 
27318.037 0 1 

2 27517:687 i 35355.905- 8638.233 15 i . - . 6.5- 5.5 
27317.260 0 I 
27316.792 0 I 
27316.302 1 
27315.096 1 I 

2 27314.522 6 31284.370- 3969.846 -2 3.5- 2.5 3.5- 2.5 
2 27313.932 1 19277.180-45591.055 67 I . - . 3.5- 3.5 
27312.997 1 I 
27312.433 d i 

1 27311.809 7 33456.315- 6144.515 0 I 4 .0 -  3.0 4 . 0 -  3.0 
2 27503.417 5 14295.565-41605.005 -23 I 3.5- 2.5 3.5- 2.5 
273C3.070 0 I 
27302.954 0 

2 27303.m 3 37016.265- 9707.980 -31 
1 27307.340 2 12159.465-39466.835 -30 
27306.827 0 
27306.122 2 
27305.457 0 
27305.208 0 

2 27304.399 2 31274.745- 5369.846 0 
27304.590 0 
27304.157 0 
27303.616 1 

2 27302.720 1 36545.065- 9242.356 31 
27302.059 0 
27301.706 0 

27300.722 2 
2 27301.185 5 33019.160- 5717.976 1 

27300.332 2 
2 27300.157 0 15773.634-43378.770 21 

i 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. - . 5.5- 6.5 

. - . 4 . 0 -  5.0 

. - . 2.5- 2.5 

. - . 2.5- 3.5 

3.5- 3.5 3.5- 3.5 

. - . 1.5- 2.5 

I I 
I I 

i 0.780-0.019* 799 i-196 i 
I I I 
i 0.859 0.995 136 i -571 i 

1:40 1147 .07 I 1.390 1.463* 73 I -95 -95 1 . .195 I 1.179 1.373 194 I 6445 I 
I I I 
I i i 

2:680 :287 2393 I 2.689 0.299 2390 I 
78 f I I 

I 
I 

i 
I 
I 0.773 0.950* 177 I -134 

' I  0.844 1.165 321 I -276 
I I 
I I 
I I 
I I 
I 1.238 0.920* 318 1 
I I I 
I 0.844 0.970 126 I 
I I 

146 I -19 -54 I 
I 

I 
1:308 1:l58 .150 I 1.315 1.169 

! 
I I I 

11103 11660 .557 I 1.114 1.670 556 I t  -19 I 
I 0.847 1.100 253 I I 
I I I 
I I 

I I 

1:197 1:460 .263 I 1.207 1.473 266 I -17 -17 
.780 .935 .155 1 0.790 0.935 145 1-138 -138 

1.150 1.485 335 
0.844 1.065 221 

1.200 1.670* 470 

-216 

31w 

1 I I 
I 1.330 1.369 39 I 85 I 
I I I 

-15 
i i 

1:162 1:596 .434 1 1.160 1.596 436 I 
I 1 
I 1 
1 1.133 0.840~ 293 I 

3657.6642 
3657.8108 
3658.0 122 
3658.0423 
3658.1039 
3658.1707 
3558.2034 
3658.2593 
3658.3095 
3658.4478 
3658.7230 
3658.7556 
3658.8444 
3658.9 102 
3558.9548 
3658.9899 
3659.0627 
3659.0790 
3659.1546 
3659.2741 
3659.3097 
3659.3402 
3659.3823 
3659.4538 IS* 
3659.5426 
3659.5895 
3659.6467 
3659.7094 
3659.7751 
3559.8563 
3660.0 135 
3660.0913 
3660 2177 
3660.2667 
3660.3784 IS* 
3660.6978 so 
3660.7443 
3660.7598 

, 3660.8537 
3660.9762 
3661.0450 
3661.1395 

I 3661.2621 
I 3661.3035 
I 3661.3449 
I 356 1.4030 
I 3661.4756 
I 3661.5957 
I 3661.6856 
1 3561.7317 
1 3661.8016 

I 3661.2287 

i 366i.8637 
1 3661.9160 
1 3661.9395 



I I 
2 27249.425 3 13913.68~-40313.110 1 I . - . 5.5- 4.5 I 

2739.225 0 1 I 
27298.972 2 I I 
27238.512 1 1 I 
27297.174 0 I I 
272S6.9’tS 0 I I 

2 27234.801 5 8398.666-35493.485 -18 I 2.5- 3.5 2.5- 3.5 I 
272S4.532 1 I I 

I I I 

3662.1602 
I 3662.3397 
I 3662.3704 

:419 :936 .517 I 0.414 0.931 517 1-596 -596 I 3662.6581 
I I I 3662.6942 

I I 
I I 

27234.098 
27293.6?8 

2 
1 
0 

i 
I 

i 
I 
I I 
I I 
I I 3662.9782 

3663.0019 
3663.0768 
3663.2171 
3663.3301 
3663.49 1 1 
3663.5499 
3663.5932 
3663.6823 
3663.7 154 
3663.8274 
3664.0642 
3664.1829 
3664.2249 
3564.3029 
3664.3320 
3664.3557 
3664 -5007 

I 
5 1  . -  . I .  1 i i 

4 . 0 -  3.0 I . I 0.487 1.210 723 1-186 -178 I 
5.0- 4 . 0  I . . .35 I 0.801 1.150* 349 1-349 -354 I 

I .  ~ I I I 

6313.856-33604.497 
9586.EOl-36676.620 

17073.340-44361.495 
19277.180-46555.005 

38013.250-10726.322 
31255.945- 3969.846 

-25 i . - . 
I .  

I 
2 1  . -  . 
9 1  . -  . 
-4 I 5.5- 4.5 
-9 I 1.5- 2.5 

DJ1 
272Z8.595 0 

1 
1 
2 
5 
7 
1w 
0 
1 

2 27235.157 
2 27287.334 

27287.17 1 
2 27286.92rt 
2 272t6.090 

27284.327 

1.5- 2.5 i i i 0.576 0 . 8 5 0 ~  274 i i 
3.5- 4.5 I . I 0.847 1.040* 193 I I 

I .  1 i i 
5.5- 4.5 1 1.086 1:327 .241 I 1.145 1.391 245 I 64 I 
1.5- 2.5 I .916 1.667 .751 I 0.921 1.670 749 I- -17 I 

I .  I I I 
I .  I I I 

4.0-  5.0 I . I 0.487 1.315 828 1-313 -209 I 
I .  I I -  I 

-42 I 4.5- 5.5 I . I 1.207 1.373 166 I 

I 
27283.443 

1 27283.130 
27262.549 

2 27282.333 
27282.155 

2 27281.077 
27230.448 
27i3C.174 
27279.440 
27279.212 
27278.501 

2 27277.851 
27277.233 
27275.308 
27275.082 
27274.417 

2 27273.728 
27273.372 
2727 1.3 14 
27270.9 18 
2727G .GF9 
27269.6S9 
27269.472 

2 27269.142 
1 27263.182 

27267.353 
27255.804 
27266.334 
25265.9 J S 
27265.002 
27264.084 

6313.866-33596.975 

39381.580-11759.241 

16362.000-43643.060 

ISQ N 
N 
0 

i 
I 

I .  I I I 
I .  I I I 
I .  I I I 
I .  I I 1 
I .  I I I 

61 I 

I .  i i 
4.5- 3.5 I . I 1.050 0.990* 60 I 

4.5- 3.5 I . . .432 I 1.164 1.596 432 I 

~~~ 

3664 . a 5 2  
3664.6220 
3664.7206 
3664.7512 
3664.8467 

i 
I 
I 

2 I 4.5- 3.5 3664.9327 
3665.0171 
3665.2758 
3665.3061 
3665.3955 
3665.4881 
3665.5359 
3665.8126 
3565.8658 
3565.9759 
3666.0310 
3666.0602 
3666.1046 
3666.2336 
3666.3438 
3666.4189 
3566.4821 
3666.5394 
3666.66 13 
3666.7847 

I .  i i i 
i .  
I .  
I .  . .  

4.5- 3.5 I . 
I .  
I .  
I .  

i 
I 

60 I 
I 
I 
I 
I 
I 
I 
I 

-20* I 
4 . 0 -  4 .0  I . I 0.496 1.020* 524 I I 

I .  I I I 
I .  I I I 

I 
I 

i .  i i 
5.5- 6.5 I 1.125 1:485 .360 I 1.125 1.485 360 I -  

I 
1-277 

i 
I 
I 

I 
I 1.225 1.100 125 I 
I I 
I I 
I I 

i 
,196 I 

43 
7.5- 7.5 - . .  P JQ 

JQ 

1 
1 

19317.370-46531.055 

I .  i 
I .  I 

36977.129- 9707.930 
149 12.011-4~1%0.159 

2 1 5.5- 5.5 
43*1 . - . 

I 
I 
I I 1 .  

I .  
i .  
I .  



C 
I I 

2 27263.101 4 35901.360- 8535.233 -26 I 5.5- 5.5 5.5- 5.5 I . 
27262.761 1 I I .  
27262.057 2 I I .  
27?6:.414 4 I I .  
27250.195 1 1 I .  

1 27260.6134 7 33405.200- 6144.515 -1 I 2.0- 3.0 2.0- 3.0 I 1.273 

.499 1.015 1.514 499 64* i 
I I 
I I 
1-102 I 
I ‘-20 -20 I 
I I 
I I 
I 68 68 I 
I 187 I 
1 I 
I I 
I I 
I I 
I -98 I 
1-156 -156 I 
I I 
I I 
I I 
I I 
1-241 -241 I 
1 I 
I I 
I 
I I 

3666.9169 
3666.9627 
3667.0574 
3667.1438 
3667.2421 

I 
I 

-472 .199 I 1.272 
I 
I 

.271 .118 I 1.202 
I 1.156 
I 

I 
I O a 8 1 1  

.473 201 IS* 

DJ 1 

3667.3077 
3667.3330 
3667.4020 
3667.5208 
3667.7808 
3667.8272 
3667.8609 
3667.9285 
3668.1514 
3668.2732 
3668 -4861 
3668.5 178 
3668.5380 
3668.6662 
3668.7125 
3668.7400 
3668.8442 
3668.8831 
3668.9959 
3669.0078 
3669.1605 
3669.3424 
3669.3874 
3669.4122 
3669.6361 
3669.7607 
3669.7842 
3669.8817 
3670.0621 
3670.1914 
3670.2073 
3670.3200 
3670.4492 
3570.4892 
3670.5354 
3670.6311 
3670.6790 
3670.7980 
3570.8599 
3670.9123 
3670.9579 
3671.0343 
3671.0950 
3671.1913 
3671.2194 
367 1.2654 
367 1 .>148. 
367 1.3796 
367 1.41 18 
3671.5927 

27250.008 0 i i -  
2 27259.495 5 34757.860- 7498.364 -1 i 3.5- 2..5 3.5- 2.5 i 1:153 
2 2 m . ~ 6 1 2  2 39057.820-11799.2~1 33 I . - . 4.5- 5.5 I . 

27256.620 0 I I .  
1 27256.335 0 11840.715-39097.075 -25 I . - , 3.0- 3.0 I . 

27256.CS5 0 I I .  

.321 119 

.373 217 

.345 534 
. -  

2?255.522 2 i I .  . -  
27253.926 4 i I .  

:36 1:05 

1360 :916 

.69 

.65 

.556 

I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

1 27253.021 
27251.440 

2 27251.204 
27252.054 
27250.102 

1 27249.758 
27249.554 
21248.780 
27248.491 

2 27247.653 
1 27247.565 
1 27246.431 

272G5.080 
2 272L.4.746 

27244.542 
27242.300 
27241.975 1 I I .  
27241.800 1 I I .  

1 27241.077 2U 9386.801-36627.825 53 I 5.0- 4.0 5.0- 4 . 0  I . 
1 27239.738 4 333E4.270- 6144.515 -17 1 . - . 4 . 0 -  3 .0  I . 

I .  I I .  ~ 

27233.778 2 
27233.660 1 
27237.824. 
27236.865 

4 
1 
3 
1 
2w 
4 
I 
0 
2 

8768.139-36021.165 

37439.683-10138.463 

-5 i 2.0- 3.0 
I 
I 

-13 I 0.5- 0.5 

2.0- 

0.5- 

2.0- 

3.0 i 
I 

0.5 I 
I 
I 

1.0 I 
I 
I 

0.362 1.048 686 

1.110 2.402*1292 

8758.139-36017.900 0.362 0.910 548 

38 19317.370-46565.005 18 i . - . 4.5- 4.5 i : 
38 12322.513-39570.175 3 I . - . 2.0- 2.0 I . 
2 33390.950- 6144.515 -4*1 . - . 3.0- 3.0 I . 

1.225 1.040* 185 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.34 I 

.387 I 
I 
I 
I 
I 
I 
I 
I 
I 

.236 I 
I 
I 
I 
I 

1.036 
1.050 

1.250 

0.801 
1.080 

1.100 
1.098 

1.160 

0.983 

1.150* 
1.473 

1.881 

0.980 
1.473* 

1.454~ 
1.485 

1.391 

0.950* 

114 
423 

631 

179 
393 

354 
387 

23 1 

33 

i -246 
I 
I 
I 
I 
I 
I 
I 
I 
I - 144 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 

ro7 

I 

-260* i 
-42 1 

I 
-30 I 

I 
I 
I 
I 

-179 I 
-144 I 

I 
I 
I 
I 
I 
I 

-119 I 
-80* I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-170*l 

0 1 i .  
0 29259.700- 2014.966 12 1 . - . 1.5- 1.5 I . 
0 I I .  
0 ’  i 

PB 

PB 
PB 

0 
1 
0 

i I  
I .  
I .  27235.568 

272363225 
1 27235.515 
2 27235.160 

27234.277 
27233.8 18 

0 I I .  
6 36414.798- 9179.262 -21 I 4.0- 5.0 4.0- 5.0 I 1.11 1:45 
5 35943.155- 9707.969 -15 I 6.5- 6.5 5.5- 6.5 I . 
1 I 
1 
1 
1 W  
1 
2 
1 
1 
5 37957 

I 
I 
I 
I 
I 
t 
I 

4.5- 4.5 I 
1 
I 
I 

2.5- 2.5 I 

27233.429 
27233.091 
27232.524 
27232.07,’t 
2723 1.359 
27231.151 

2 27230.213 130-10726.322 
27250.533 
27223.9L3 
27229.724 

2 27223.582 

3 
0 
0 
1 16533.963-4322.335 



1.0- 0.0 1.0- 0.0 - . 3.5- 3.5 

I 
-83 I 3671.6200 

I 1.172 1.369 197 I I 3671.6463 
I 3671.7384 
I 3671.7795 
I 3671.8437 
I 3671.9530 
I 3672.0012 
I 3672.0321 
1 3672.0622 

I I 

I I 
I I 
I I 
I 1 
1 I 
I I 

1.767 -000 I 1.767 0.000 0 I 

I 1.015 0,784 231 I 

127228.183 6 27228.191- 0.000 -11 
2 27227.965 2 35470.320- 9242.356 21 

27227.3(32 2 
27226.997 0 
27226.521 2 
27225.711 1 

11236 

~ ~~~ 

27225.353 0 
27225.124 0 

27224.54G 4 
2 27224.901 0 40951.155-13726.318 64 

2 27223.985 6 36931.780- 9707.930 -12 

- . 2.5- 2.5 

5.5- 6.5 5.5- 6.5 
I i i 3672.1104 DJO 

.504 .268 I 1.214 1.485 271 I 204 204 I 3672.1854 
I I 3672.2127 27223.785 1 

27223.%3 2 
27222.832 0 

i 5672i2iOo 
I 3672.3454 
I 3672.5031 I I 3672.5723 

i 
I ~~~ 

27221.633 1 
27221.125 0 
27220.695 1 
27226.624 1 
27219.268 0 

i 
I 
I 
I 
I 
I 
I 
I 
I i 0.921 0 . 9 6 0 ~  39 I 

I I 
I I 
I 0.844 0.885 41 I 
I 0.643 1 . 0 2 0 ~  377 I 
I I+ I 0.844 1 .010~ 166 I 
I I 
I I 
I 0.975 1.020 45 I 
I I 
I 0.847 1 .000~ 153 I 
I I 
I I 
I 1.150 1.160* 10 I 
I I 

i 3672.6296 
I 3672.6392 
i 3672.8222 
I 3672.8513 
I 3672.9699 HAZY 
I 3573.0726 

27219.053 1 
0- 6.0 
5- 4.5 

I 1.085 
I 0.657 
I 
I 

431 346 
895 238 

1 27218 
2 27217 

27217 
27216 
27216 

2 27216 
27215 

-173 2u 37456. 
13809. 

30-10238.473 16 
10-41027.335 -13 

- . .  
4.5- 4.5 .412 4- 

.118 5W 

.836 1 

.546 0 

I 3673.1123 n m  
I 3673.1506 
I 3673.1895 
I 3673.2214 
I 3673.2818 
I 3673.3254 
I 3673.3824 
I 3673.4605 
I 3673.5489 
I 3673.6410 
I 3673.7466 
I 3673.7767 
I 3673.8167 
I 3673.8677 
I 3673.9586 
I 3674.1207 
I 3674.1608 
I 3574.1897 
I 3674.2537 

N 
I\) 
N 19863.335-47079.610 35 .310 0 

8.862 1 
. - . 2.5- 2.5 

27215.532 0 
1 27215.117 2 
2 27214.538 1 

27213.U3 4 
1 27213.201 3 

27212.419 0 
27212.196 0 

127211.900 2 

12159.465-39374.580 2 
12392.644-40207.135 47 

12159.465-39372.685 -19 

. - . 4 . 0 -  3.0 
- . 2.5- 2.5 

. - . 4 . 0 -  5.0 

14025.007-41236.570 37 

13277.180-46488.000 29 

13726.661-40935.790 8* 

16362.000-43569.?80 -5 

12159.465-33364.330 -5 

10436.770-37640.775 -22 

. - . 4 . 0 -  4 .0  

- . 3.5- 2.5 
27211,522 0 

2 27210.549 0 - - - 
27209.64 0 
27209.351 G 

1 272139.137 2 
27268.663 0 

2 27237.175 3 

. - . 3.0- 4 . 0  

. - . 4.5- 3.5 

4 . 0 -  5.0 4 . 0 -  5.0 

4.5- 5.5 4.5- 5.5 

i 
I 

1840 1:125 .286 I 
I 

1714 :700 .014 I 

I 

1.050 1.005r 45 i i 3574.4547 
I I 3574.6716 27205.569 0 

1 2?204.E60 5 
27234.227 6 

27202.6% 0 
27232.204 0 
27201.030 2 
27200.331 1 
27199.466 2 
27139.189 0 

2 27198.252 0 
2 27197.965 2 

2 27203.983 7 

2719a.699 1 

- . . . - . . - 
0.844 1.130 256 i-199 -199 i 3674.7674 IS* 

I I 3674.8529 
0.724 0 .700~ 24 I 266 258 I 3674.8858 

I I 3675.0608 
I I 3675.1262 

i 3675.2848 I I 3675.3533 
i 
I 

43343.9?5-167<5.720 47 
38997.205-11799.241 1 

. - . 1.5- 2.5 . - . 5.5- 5.5 
3675.6589 
3675 -6990 



c c 
1 CCS 09s TERM TERH 

C KI\’/EHU!.iBER I 72 - TI 0-C I J2 - J1 J2 - J1 
I 

27195.857 0 I 
2715’5.569 4 I 

1 27136.121 5 33340.653- 6144.515 -17 I 2.0- 3.0 2.0- 3.0 

271S5.180 4 i 
27194.152 0 I 

27192.353 0 1 
27;91.736 0 I 

27190.174 1 I 
27188.877 0 I 

2 27193.666 4 35831.9’15- 8633.233 -16 I . - . 4.5- 5.5 
1 27192.920 4 36372.210- 9175.262 -28rl . - . 4.0- 5.0 

2 2?190.853 1 17532.937-44723.835 -5 I . - . 3.5- 2.5 
2 27190.527 5 31160.405- 3969.846 -32 I 3.5- 2.5 3.5- 2.5 

1 27169.322 5 36964.470- 7774.653 5 I 4.0-  4.0 4.0- 4.G 

27183.160 0 I 
27 1a7.6&4 0 i 
27137.455 0 1 
27184.721 1 I 
27153.72C 2 I 

1 2718/t.:39 7 6313.866-33498.071 -16 1 4.0- 3.0 4.0-  3.0 

2 27182.742 2 29197.755- 2016.966 -47 1 . - . 2.5- 1.5 
2 8768.139-35950.800 41 I . - . 2.0- 3.0 
1 I 

1 27182.702’ 
27182.271 

2 27131.68‘t 
27 IS 1.220 
27180.41 1 
27 178.670 

27177.530 1 I 
27178.407 0 i 

2 27177.809 0 37904.140-10726.322 -9 1 . - . 3.5- 4.5 

3 34460.555- 7278.862 -9 i . - . 5.5- 4.5 
3 I 
2 I 
2 I 

1 27176.866 6 6313.866-33490.744 -12 i 4.0- 5.0 4 . 0 -  5.0 
27176.478 1 I 
27175.629 19 1 
27175.541 1 I 

2 27175.816 38 32893.805- 5717.976 -13 I . - . 4.5- 3.5 

I 27174.923 1 
23174.827 2 
27174.458 0 
27173.879 0 
27173.582 1 i 

2 27173.170 3 34452.020- 7273.262 12 I . - . 3.5- 4.5 
27172.462 0 1 
27171.801 1 I 
27170.357 1 I 

1 27170.551 0 31470.224- 4239.659 -4 I . - . 3.0- 2.0 

27169.950 0 I 
2 27158.762 7 32670.835- 5302.060 -13 ! 2.5- 1.5 2.5- 1.5 

i 27167.943 2 
27166.714 1 W  
27166.263 0 I 
27164.972 1 I 

1 27165.601 1 14692.549-41653,135 15 I . - . 2.0- 3.0 

2 27164.734 2 14275.555-41460.320 31 i . - . 3.5- 3.5 
27163.007 0 I 

2 27162.325 7 27162.335- 0.G37 -10 1 1.5- 0.5 1.5- 0.5 

09s C9S GBS I TERM TERM TERM I 08s TERM 
62 61 DG I 62 G1 DG I IS IS 

.-----------------+------------------+---------- 

I I 
I I 

I I 
I I 
I I 

. -375 I 1.082 1.454 372 I -9 
I I 
I I 
I 1.238 0.810* 428 I 
I I . .382 I 1.081 1.463 382 I 
I I 
I I 
I I 
I I 
I I 
I I 
I 0.989 1.831 892 I 
I 0.362 1.005 643 I 
I I I 1.066 1.545 479 I - 1 0 1 ~  
I I 
I 1 
I I 
I I 

1 I 
I I 
I 0.980 1.596* 616 I 

I 
I 
I 

169 1:47 .78 I 0.690 1.473~ 783 I -61 -68 

I 1.170 1.514~ 344 I 

1991 1:689 .698 I 0.978 1.670 692 I 329 320 

-5 

.476 .766 .290 I 0.487 0.770 283 1-178 -181 

41 

-6* I 1.275 1.391 116 I 
:484 1:OSl .597 I 0.487 1.084 597 1-234 -233 

103 . . .  

I 
I 
I 
I 

215 1.545 330 I 
I 

37 
I I I 1.070 1.482~ 412 I 
I I 
I I 
I I 
I I 
I I 
I 0.292 1.090 798 I 
I I 
I 0.790 0.980~ 190 I 
I I 

-29 11353 11168 .195 I 1.361 1.169 192 I- 

-25 11049 31143 2094 I 1.046 3.150 2104 I- 

3676.2090 
3676.2001 
3676.3810 DJ1 
3676 -4568 
3676.5410 
3676 -6550 
3676.7045 
3676.7523 
3676.7999 
3676.9277 
3677.0246 
3677.0890 
3677.1200 
3677 .a98 
3677.56 18 
3677.6252 
3677.7575 
3677.7629 
3677.8213 
3677.9007 
3677 -9635 
3678.0729 
3678.3086 
3678.3442 
3678.4251 
3678.4629 
3678.5527 
3678.6053 
3678.6949 
3678.7 133 
3618.7321 

3678.8288 
3678.8787 
3678.957 1 
3678.9973 
3679.0531 
3679.1490 
3679.2585 
3679.4064 
3679 -4340 
3679.4891 
3679.6500 
3679.7609 
3679.9274 
3679.9855 
3680.0782 
3680.1634 
3680.1S6 
3680.4296 
3580.5221 

3678 . a m  

N 
N 
W 



27160.623 2 
27160.066 2 

I 
I .  
I .  

%'152.353 2 i i .  
1 2712.931 0 12177.963-39336.870 24 I . - . 1.0- 1.0 I . 

27158.601 3 I I .  
27158.024 2 I I .  
27157.4?5 3 I I .  

I .  i I .  
27157.075 0 
27155.7C2 0 
27155.571 0 i i .  

1 271~5.236 o 12177.363-39333.250 9 i . - . 1.0- 2.0 i . 
27155.700 3 1  I I .  

2 27153.509 4 34651.175- 7498.364 -2 I 3.5- 2.5 3.5- 2.5 I . 
I .  

27 1 3 .  ft34 3!1 I 0.0- 1.0 I .ooo :97 

I I .  
27152.(:'..7 0 
27152. I?;' 0 
27151.425 0 I i .  

2 27151.167 3 i5u i1 .1~0-427~2.230 37 i . - . 3.5- 3.5 i . 
27151.337 0 I I .  - 
27143.416 -. . . . . . . - 

2 27 149.074 
27148.554 

2 27148.263 
27 147.939 

1 27147.614 
27147.425 
27 1'16.521 
27146.304 
27145.163 

2 27144.620 
2 27143.415 

27143.250 
2 27143.015 

27142.837 
27 142.562 
27 142.300 
27141.5 18 
27 140.5 13 

2 27140.477 
27140.1C2 
27 139.777 
27 139.485 
27 139.037 

127133.159 
27137.1% 
27 135.651 
27 135.264 
27134.305 
27132.947 

2 27132.445 
27132.294 

0 
5 
3 
0 
1 
2 
0 

0 
1 
7 
0 
1 
2 
1 
1 
0 
0 
0 
1 
3 
0 
3 
0 
8 
0 
1 
4 
2 
1 
3 
2 

2w 

8138.665-35347.740 20 

12992.644-40140.890 17 

6313.966-33461.419 61 

10436.770-37581.395 -5 
16499.640-43643.060 -5 

41133.945-13990.952 22 

19263.335-47003.820 -8 

29341.761- 2203.606 4 

34630.775- 7498.364 14 

1 
I 
I 
I 
I 0.525 0.995 470 
I 
1 

.276 I 1.047 1.321 274 
I 
I 
I 
I 1.040 0.900* 140 

. -  I 
I .  I 
I .  I 
I .  1 
I .  I 
I .  1 
I .  I 
I .  I 

4.5- 3.5 4.5- 3.5 I .68 .68 I 0.724 0.748 24 . - . 3.5- 3.5 I . I 0.773 0.990* 217 
I .  I 

1.5- 1.5 1.5- 1.5 I . I 1.210 1 .728~ 518 
I .  I 
I .  I 
I .  I 
I .  I 
I .  I . - . 2.5- 3.5 I . I 0.921 0.935 14 
I .  I 
I .  I 
I .  I 
I .  I 
I .  
1 .  

2.5- 3.5 2.5- 3.5 I .431 1:212 .781 I 0.414 1.195 781 

. - . 2.5- 2.5 I . I 0.643 0 .720~ 77 

- . 4 . 0 -  3.0 I . 1 0.487 0 .950~ 463 

2.0- 1.0 2.0- 1.0 I 1.188 11496 .308 I 1.184 1.495 311 

I 

27131.581 0 i i -  i 
1 27130.650 4 33275.153- 6144.515 5 i 4.0- 3.0 4 . 0 -  3.0 i i k 7 2  i:492 .220 i 1.253 1.473 220 
1 2713.434 2 12351.522-39481.930 56 I . - . 6.0- 5.0 I . I 0.995 1.165 170 
2 27129.139 0 17242.750-44371.925 24 I . - . 2.5- 3.5 I . 1 1.200 0.970* 230 

CBS TERM 
IS IS --------- 

-253 
232 

277 

115 

,506 -512 

334 -296 

-120 

0 0  

67 

112% 

-282 

UAVELENCTH NOTES ------------------- 
3680.7256 
3680.8282 
3580 A59 1 
3680.9820 
368 1.0267 
3681.1050 
3581.1861 
3681.2336 
3681.2842 
3681.3968 
3681 A748 
3681.5013 HAZY 
3681 .%49 HAZY 
3681.8120 SO 
3681 A583 
3681 A977 
3681.9929 
3682.0346 
3682.1391 
3682.2721 2398 
3C 82.3158 
3682.3890 

N 
N * 

so 3682.9227 
3683.0862 
3683.1086 
3683.1405 
3683.1647 
3683.2020 
3683.2375 
3683.3708 
3683.480 1 
3683.4849 
3683.5250 
3683.5797 
3683.6 196 
3683.6804 
3683.7996 IS* 
3683.9355 
3684.1401 
3684.1926 DJO 
3654.3227 
3684.5072 
3684.5781 
3684.5959 
3684.6927 
3684 A205 
3584.8485 
3685.0163 



27 128.89 0 
27 123.535 
27128.370 
27 127.921 
27 127.362 
27126 .?64 

2 27125.848 
2 27125.3CO 
27124.247 
27 122.435 
27122.195 
27 12 1.709 
27 120.597 

1 27120:372 
27119.073 

2 27118.440 
27 118.238 

2 27117.483 
271 17.198 
27 116.891 

1 27116.135 
1 27115.331 
1 27114.547 
27 114.163 
27113.800 

1 271’12.021 
27111.199 
27 109.228 
27 1123.642 

2 27108.226 
27107.199 

2 27 106.996 
2 27106.517 
27105.658 

1 27104.777 
27 104.356 

2 27103.856 
2 27102.8?’1 
27101.983 
2710 1.755 
27 100.092 
27059.333 
27098.779 

2 27098.506 
27037.950 
27697.431 
27096.174 

1 27095.736 
1 27095.034 
27074.001 
27093.306 

2 27092.949 
27091.477 
27091.302 
27G91.089 

I T2 - Tl ’ 0-C 

1 
3U 31195.675- 3369.846 19 
6 10435.770-37552.100 10 
1 
0 
1 
1 
1 
2 14737.788-41858.135 25 
1 
1 17296.905-44415.300 45* 
1 
1 16593.963-43711.415 31 
32 
1 
L 
5 33260.650- 6144.515 0 
2 12351.522’-39%46.835 18 
4 34889.189- 7774.653 11 
1 
0 
6 31511.690- 4299.659 -10 
O W  
0 
0 
26 16362.000-43470.195 31 
2 
1 19C66.530-46573.5CO 26 
6 37832.845-10726.322 -6 
0 
6 6313.866-33418.637 6 
1 
i ~.703.09a-ii79~.~4i. 17 
5 36345.225- 92‘12.356 25 
1 
1 
1 
1 
1 
0 19465.530-46565.005 31 
il 
0 
0 
4 29299.312- 2203.606 30 
5 37333.515-10233.473 -8 
3 
1 
3 37231.410-10155.463 2 
0 
3 
3 

. - . 2.5- 2.5 
4.5- 5.5 4.5- 5.5 

. - . 3.0- 3.0 

. - . 4.5- 3.5 

. - . 2.5- 3.5 
0.0- 1.0 

3.0- 3.0 3.0- 3.0 - . 6.0- 5.0 
3:O- 4.0 3.0- 4 . 0  

2.0- 2.0 2.0- 2.0 

. - . 4.5- 3.5 

- . 4.5- 5.5 
4:5- 4.5 4.5- 4.5 

4 .0 -  5.0 4 . 0 -  5.0 

- . 4.5- 5.5 
3:5- 3.5 3.5- 3.5 

. - . 4.5- 4.5 

1.0- 1.0 1.0- 1.0 
5.0- 6.0 5.0- 6.0 

0.5- 0.5 0.5- 0.5 

4.0- 5.0 

i i 
I 1.170 1.670* 500 I 

I I 
:758 1984 .226 I 0.724 0.950 226 1-370 

I I 
I 0.815 1.090 275 I 
I I 
I 0.494 0.940 446 1 
I I I 0.983 0.955 28 I 
I I 
I I 

1:013 1:471 .458 I 1.015 1.473 458 I+ 
I 0.995 1.065 70 I 

1:003 1:474 .471 I 0.990 1.463 473 I -70 
I i 

1:290 1:483 .193 i I 1.289 1.482 193 i I+ 

I I 37 
I I 
I I I 1.050 0.860* 190 I 
1 I 
I 1.151 1.025 126 1 

I I 
1131 1:31 .138 I 1.250 1.391 141 I -52 
1480 :864 .384 I 0.487 0.872 385 1-260 

I I I 1.135 1.373 238 I . .155 I 1.214 1.369 155 I 
1 

1:304 1:489 . 
1.09 1.45 . 185 365 

1.151 

1.307 
1.065 

i 
I 
I 
I 

.040* 111 I 
I 
i 
I 

.495 188 I -39 

.431 366 I -43 
I 

i 
I 
I 
I 
I 
I 

47 I 
-399* I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
8 1  

-222 I 
-75 I 

I 
I 

-9 I 
I 
I 
I 
I 
I 
I 

-58 I 
I 

-260 I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

-58 I 
-51 I 

I 
I 
I 
I 
I 
I 

I 

I 

3685.0582 
3685.0997 
3685.1289 
3585.1899 
3685.2658 
3685.3199 
3685.47 15 
3685.5405 
3685.6890 
3685.9349 
3685.9679 
3686.0339 
3686.1851 
3686.2157 
3686.3922 
3686 A783 
3686.5058 
3686.6084 
3686.647 1 
3686.6889 
3686.79 17 
3686.90 10 
3687.0076 
3687.0598 
3687.1092 
3687.351 1 
3687 A629 
3687.73 10 
3687.8107 
3687.8673 
3683.0071 
368s. 0347 
3688.0999 
3688.2 154 
3588.3366 
3688.3898 
3685.4606 
3688.5929 
3685.7 169 
3668.7479 

I 3688.9743 
, 3689.0776 
I 3689.1530 
1 3689.1902 
1 3689.2659 
I 3689.3284 
1 3689.5077 
1 3689.5673 
I 3589.6629 
I 3689.8036 
1 3689.8983 
I 3689.9459 
I 3690.1474 
1 3690.1712 
I 3690.2002 

HAZY 

HAZY 

IS* 
IS* 

159 

JP 



I 

270Sz.433 0 i 
27055.169 1 
270L5.714 1 
27035.515 1 i 

2 2708:76i i 4i5i8.100-14433.35i 12 i . - . 2.5- 1.5 
27055.409 2 I 

2 27083.278 7 34362.170- 7278.852 -30 I 4.5- 4.5 4.5- 4.5 
2 27032.771 6 34361.635- 7278.862 -2 I . - . 5.5- 4.5 
27052.202 1 
27081.820 0 
27081.255 0 
27CE0.952 0 i 

2 27059;350 5 35787.360- 9707.980 o i 5.5- 6.5 5.5- 6.5 
2 27078.213 1E 19277.180-46355.430 -37 I . - . 3.5- 3.5 

I 27078.13 1B 
27076.304 0 
27076.106 3 i 0.5- 1.5 
27075.735 1 I 
27075.337 
27074.993 

2 27074.162 
2 27073.518 
27071.533 

127071.140 
27070 -77 1 

2 27C59.563 
27367 .e32 
27067.447 
27067.130 

2 27367.012 
27055.935 
27064.926 
'L70511.539 
27C64.167 
27053.9 17 
2106 1 .PO0 

3 
1 
2 34353.025- 7278.852 -1 
3 14476.135-41549.680 - 2 7 ~  
2 
3 12159.465-39230.610 -5* 
0 
2 16499.640-43569.180 28 
0 
0 
2 
4 13013.685-40080.685 12 
0 
2 
0 
1 
1 
2 

i 
I 
I . - . 3.5- 4.5 
I . - . 4.5- 5.5 
I 
I 4 . 0 -  4 .0  4 . 0 -  4 . 0  
I 
I . - . 3.5- 3.5 
I 
I 
I 
I 5.5- 5.5 5.5- 5.5 

I 
- 

27351.291 3 i 
it7~39.742 0 97~4.351-3678~~.100 -7 i . - . 3.0- 3.0 
1 27053.442 2 12177.963-39237.350 25 I . - . 1.0- 2.0 
2 27053.030 2 15641.100-42700.125 5 I . - . 3.5- 2.5 
2703.651 0 I 

271157.233 2a I 

2 27053.213 0 36300.5GO- 9242.355 29 I . - . 4.5- 3.5 
1 27~57.404 2a ai3.~05-3337i.2~1 IY I . - . 4.0-  3.0 

i 27355.331 0 

27955.6?3 0 
2 27055.0C4 4 32558.100- 5502.060 4 I . - . 0.5- 1.5 

1 z?05:.454 a 34829.137- 7774.653 -20 i 3.0- 4 . 0  3.0- 4 . 0  
2 27533.541 7 32555.7G5- 5502.660 -4 I 1.5- 1.5 1.5- 1.5 

I 27552. ?b;(t 0 

I i i 
.767 .630 .137 0.724 0.591 

i 
133 I 

I 
I 
I 
I 
I 

98 
i 

91 I 
I 
I 
I 
I 

3690 -2617 

3690.8705 
369 0.9326 

i 3690.9597 
I 3691.0624 

I I 
I 1.160 1.925 765 I 

1:178 1:530 .358 . .32 

1:OSS : 
. .25 

1:097 1 
.95 1.05 .10 

i 

I 

1.198 1.545 347 I 44 60 
1.222 1.545 323 1-128 -120 

I 
I 

1.150 1.485 335 i 93 92 
0.847 0.950 103 I 

I 
I 

1 
I 

184 
I 

1.199 1.545 346 I 
1.060 1.070* 10 I 

I 
0.844 1.090* 246 1-210, -210 

I 
0.773 1.005 232 I 

I 
I 
I 

I 
I 
I 
I 

0.950 1.060* 110 1-231 -231 

3691.iio4 
369 1.2645 
369 1.3336 
3691.4112 
369 1.4551 
369 1.5403 
3691.5816 
3691.7959 
3691.9550 
3691.9652 
3692.2071 
3692.2423 
3692.286 1 
3692.3472 

IS* 
DJ1 

3692.3941 
3692.5074 
3692.5953 f 
3692.8592 
3692.9197 ISQ 
3692.9700 
3693.1341 
3693.3710 
3693.4235 
3693.4668 f 
3693.4829 
3693.6298 
3693.7676 
3693.8176 
3693.871 1 
3693.9053 
3694.1942 

SP 

JQ 

i i i 3694.2637 
I 0.442 1.115 673 I -243 1 3594.4752 
i 0.525 1.21031 685 i i 3694.5162 
I 1.040 0.815~ 225 I I 3694.5724 

1 3694.6242 
7 I 3694.6840 

I 1 
I 1.142 1.369 227 I 
I 0.487 1.113 626 I -202 I 3694.7945 
I I I 3694.8110 

I I 3694.9410 
79 I 3694.9802 PE 

I . .20 I 1.370 1.169~ 201 I . -  i i i 3695.0295 
1:152 1:490 .338 I 1.125 1.463 
1.19 . .17 I 1.269 1.169 100 I- -25*I 3695.3084 f PB 

338 1-104 -105 I 3695.1960 

I I I 3695.4036 



c 
08s OSS 08s I TERM TERM TERM I 08s TERM I 
62 61 OG I 62 61 DG I IS IS I WAVELENGTH NOTES 

27052.265 
1 27052.095 
1 27052.005 
2 27050.176 
27048.87 1 
270G8.508 
27047.964 

1 270<6.767 
27046.233 
27046.031 

2 27045.730 
27045.W 
27044.869 
27044.6C3 
27043.956 

2 27043.411 
27043.142 
27042.305 
27012.165 
27041.929 
27041.181 

1 27040.768 
27040.235 
27038.82% 
27038.233 
27037.214 
27035.92 1 

1 27035.653 
27033.683 
27033.121 

1 
2 
2 
4 
2 
3 
2 
1 
3 
1 
4 
2 
4 
1 '  
1 
2 
3 
0 
1 
1 
1 
1 
0 
0 
0 
3 
0 
2 
2 
3 

I 
I 
I 
I 
,I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3695.4964 
3695.5319 C2 
3695.5319 C2 
3695.7818 
3695.960 1 
3696.0097 
3696.0840 
3696 -2476 
3696.3130 
3696.3482 
3696.3893 ISQ 
3696.4642 
3696.5070 ISQ 
3696.5425 
3696.6318 
3696.7063 
3696.7431 
3696.8575 
3696.8766 

1 3696.9089 
I 3697.0112 
I 3697.0676 
I 3697.1405 
I 3697.3334 
I 3697.4143 
I 3697.5536 
1 3697.7304 

.64 .44 .20 

14025.007-41077.010 
12322.613-39374.-%0 
356D.405- &638.233 

4 . 0 -  3.0 
2.3- 3.0 
6.5- 5.5 

5.0- 5.0 

2.5- 1.5 

1.5- 2.5 

4 . 0 -  3.0 

6.0- 6.0 

0.975 1.100 125 
1.036 0.885 151 
1.110 1.514~ 404 

i -294 
I 
I 
1 
I 
I 
1 

56* 

1.5 

16155.109-43201.845 0.948 1.090 142 

0.643 0.440* 203 

i- 
I 

I -042 
I -278 
I 
I -237 
1-250 
I 
I 
I 
I 
I -155 
I 
I 
I 
I 

12992.644-40038.370 

1456 1.607-41505.005 1.149 0.935 214 

6313.866-33354.592 0.487 O.OOO* 0 

12351.522-39387.160 I 0*995 
I 

I 
. .262 I 0.643 

1.029 34 i 
I 
I 

257 1-256 
I 
I 

1 1  48 
609 I -41 
195 I 

I 

-293 i 
I 
I 

-257 I 
I 
I 

57 I 
-43 I 

I 
I 
I 
I 

17 I 
I 

-69 I 
-32* I 

I 
I 

-23* I 
1 
I 

-319*l 

3697 -7657 

2 27032.365 4 12992.644-40025.010 -1 i 2.5- 3.5 2.5- 3.5 
27031.871 0 I 

0.900 

2703i.OoO i i 
2 27030.174 6 31000.010- 3759.846 10 I 1.5- 2.5 1.5- 2.5 
1 27029.745 4 33174.265- 6:+4.515 -5 1 2.0- 3.0 2.0- 3.0 
2 27028.458 2 19317.370-46345.820 18 I . - . 4.5- 4.5 
27027.566 1 I 

I 
.68 I 1.669 
.487 .605 I 0.864 

I .1.225 
I 

3698.4036 
3698.5167 
3698.5754 
3698.750 1 
3698.8188 
3698.8949 
3699.0084 
3699.1852 
3699.1993 
3699.4357 
3699.5148 
3699.5636 
3699.6305 
3699.6705 CQ 
3699.7473 
3700.0265 
3700.1491 

1 :68 
.882 

1.670 
1.473 
1.030 

0.980* 

1.881 
1.463 
0.834 
1.596 

ISQ JQ 
IS* 

1:450 1:88 

2 27027.410 1 19277.183-45304.35 5 1 . - . 3.5- 2.5 
27026.551- 4 ' 

1 0.847 
.431 I 1.447 
.311 I 1.145 
.070 I 0.950 

I 0.970 
I 
I 
I 0.494 
I 0.995 
I 1.020 
I 1.079 

133 i 
434 I 

1-254 
2 27025.286 i 29040.245- 2014.966 io i 1.5- 1.5 1.5- 1.5 
1 27025.i86 9 31'1799.510- 7774.653 29 I 4.5-  4.0 4 . 0 -  4 . 0  
2 27023.459 6H 13013.665-40037.110 3L*I . - . 5.5- 5.5 

318 I 
66 I -57 

JQ 
DJO 

2 27022.881 1 32740.875- 5717.976 -18 1 . - . 4.5- 3.5 626 i 
I 
I 

1.035 541 I 
1.010+ 15 I 

149 I 
244 I 

27022.525 1 
27022.036 0 

2 27021.744 2 17296.~05-44318.570 79 i . - . 4.5- 5.5 ..- ~ . . . . - - . - 
1 27021.183 i 12351.522-39372.685 io i . - . 6.0- 5.0 
2 27019.144 1 32521.160- 5332.060 44*l . - . 2.5- 1.5 
2 27018.249 1 15093.815-42117.035 29 I . - . 1.5- 2.5 

1.169 
0.835 

27016.017 1 I 
27016.753 3 1 

i 3700.1809 
I 3700.3540 

i 
I 

27016.503 38 I 
27016.391 36 I 
27015.775 2 i 

2 27015.425 5 35653.670- S6X.233 -12 I 6.5- 5.5 6.5- 5.5 

1-165 i 5700.3882 ISQ WLQ 
I 3700.4036 WLQ 
I 3700.4880 

1.09 1.09 i 
1.09 1.09 I 

I I . .407 I 1.105 1.514 409 I 47 44 I 3700.5359 IS* 

I 



I 

I T2 - T 1  0-C 

15 
IS 
-7 

9 

-1 
7 

13 
7 

11 

18 
14 

32 
12 

31 
-1 

c3 3.5- 3.5 I . 
2.5- 2.5 I . I 0.372 1.020* 648 I I 3700.6969 c3 
2.0- 1.0 I . I 1.036 1.023 11 I -257 I 3700.6969 c3 

I I 
I 3700.6969 

I 
I 1.115 1.369 254 I 

I 
2 27014.250 
2 27014.253 
1 27014.250 

?7i)!3.120 
2 27012.409 

270 11.978 
2 27011.458 
1 27011.353 
1 27010.650 
2 27010.491 
2 '27039.184 

2 27038.303 
1 27037.215 

27557.0 19 
270C6.739 
270C6.535 
27CG4.9<5 

2 7 0 0 ~ ~ 7 6 a  

1 35256.590- 9212.355 
1 13192.903-43207.135 
1 12322.613-39336.870 
1 
0 22372.325-49384.725 
1 
8 29026.425- 2014.956 
5 35190.615- 9179.262 
1 12322.613-39333.250 
1 3%39.725-11739.241 
1 37735.495-10726.322 
1 

- . .  . .  . .  
- . .  

2.5- 1.5 
5.0- 5.0 - - - 

- . .  - 

- - 
- 

4:5- 3:5 

4 . 0 -  3.0 

- 

- . .  

- - - 

i 3700.8517 
I 3700.9491 

I .  I i 
2.5- 2.5 I . I 1.330 0.930* 400 I 

2.5- 
5.0- 
2.0- 
4.5- 
3.5- 

2.5- 
4 . 0 -  

4 .0 -  
1.0- 

I .  
1.5 I 1.156 
5.0 I 1.123 
2.0 I . 
5.5 I . 
4.5 I . 

I .  
2.5 I . 
5.0 I . 

I .  

1 :889 
1.463 

I 
.733 1 
.340 I 

I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 

1.150 
1.123 
1.036 
1.110 
1.090 

0.710 
0.487 

0.786 
0.525 

1.881 
1.454 
0.995 
1.373 
1.391 

0.920* 
1.200* 

1.090 
0.990* 

i i 
731 I -111 I 
331 I I 
-41 1 I 

263 I I 
301 I I 

I I 
210 I I 
713 1-184 -183 I 

I I 
I I 
I I 
I I 

304 I I 
465 I -286 I 

3701.0081 
3701.0794 
3701.0928 
370 1.19 0 1 
3701.2119 
370 1.39 10 
3701.4430 
370 1.51 17 
3701.6609 
3701.6877 
370 1.7261 
3701.7541 
3701.9720 
370 1.9851 
3702.0277 

1 20121.145-47129.430 
3 6313.866-33321.367 
1 
1 
0 
10 
19 14553.317-41853.135 
0 12177.963-39182.490 
0 
1 9724.351-t6727.705 
6 10436.770-37433.105 
2w 
0 

1 27004.t5C 
1 27004.533 

27005.819 
1 27003.335 
2 27002.334 

27031.420 

3.0 
2.0 

3.0- 3.0 
4.5- 3.5 

4 . 0 -  3.0 

4 . 0 -  5.0 

3.5- 3.5 

i i i 

I I I 
I I I 
I I I 

I 0.442 0.905 463 I -188 I 
1707 :909 .202 I 0.724 0.926 202 1-254 -255*1 

1:030 1:446 .416 I 1.052 1.473 421 I -83 -82*1 

3702.1264 
3702.1859 
3702.3300 
3702.4553 HAZY 
3702.5377 
3702.5686 

i 3702.6523 3702.7033 IS* 

-46 I 3702.7893 
I 3702.831q 
I 3702.8659 
I 3702.9256 

I I 3702.9698 
I - 175 I 3703.0345 
I I 3703.1632 

i i 
I 1.080 1.454* 374 I 
I I 
I I 
I 1.060 1.065 5 I 
I 
I 
I 

27000.819 
27090.594 

1 26999.964 
26999.612 

1 26998.955 
26998.681 
26998.425 

2 26997.591 
26997.663 
26997.197 
26996 -259 
265%. 070 
259;; .950 
26995.513 
X 9 ? <  .471 
26994.275 
26993.701 
26992.667 
25932.059 
25591 .a39 
26991.C98 
25990.669 
25929.800 
26969.592 
26539.354 
269Z8.530 

5 33144.500- 6144.515 -1 
2 
1 36178.230- 9179.262 17 
1 
1 
2 18720.075-45718.025 41 
2 - 
3 
1 
38 
4c 
1 
2 
2 
2 
1 
1 
2 
1u 
2 
0 
0 
5 
2 
0 

3703.6557 
37 03.7353 

I 3703.8713 
i 3703.7696 i .  i 

I .  . I 
1117 1;17 i 3705.9361 

I 3704.0494 - . . . . - . - . i 3704.0780 
I 3704.1106 
1 3704.2168 
1 3704.4192 

1C 
4 34482.680- 7498.364 29 
1 12177.963-39160.129 259 
2U 14025.007-41006.850 43% 

2.5- 2.5 
1.0- 1.0 
4 . 0 -  4 . 0  

i 3704.4759 HAZY 
I 3704.7952 

I 0.525 1.230 705 I I 3705.0948 
I 0.975 1.210 235 I I 3705.1359 

i i 
1:31 1:31 I 1.307 1.321 14 I +  



c 
I OBS C9S TERM TERY I OBS OBS 0% 

C KCVEt(LI!:SER I T2 - T 1  0-C I J2 - J I  J2 - J1 I G2 61 DG WAVELENGTH NOTES .------------------_- 

3705.3075 
3705.4053 
3705.4387 
3705.4944 
3705.5845 
3705.6784 
3705.7255 
3705.8002 IS* 

26930.636 0 
26979.924 1 
26379.631 3 
26973.275 1 

I 
I .  
I .  
I .  
1 .  

26978.619 
26977.9:s 
26977.593 

1 26977.0r19 
26975.855 

1 26375.865 
26975.558 
26975.016 
26973.51 1 

1 26972.546 
2 26972.310 

26971.X7 
26970.326 
26969.597 

2 26969.324 
2 26967.253 

26965.740 
26964.69 1 

1 26964.403 
26964.174 
26963.525 

1 26963.159 
26962.37 1 

126961.233 
2 26950.678 
2 26959.831 

26956.069 
2 26957.471 

26955.203 
26955.0 19 

2 26953.652 
2 26952.853 

26951.358 
2 26950.059 

269r8.166 
26947.928 

2 26947.236 
26946.977 
25936.776 

1 26946.154 
26044.853 
26943.492 
26343.241 

1 267V.823 
26942.465 

1 
2 
1 
6 
7 
7 
3 
4 
1 
6 
2 
1 
0 
1 
1 
1 
1 
1 
0 
1 
2 
2c 
0 
1 
4 
0 
1 
5 
4 
2 
5 
8' 
2 
1 
3 
0 
0 
0 
0 
0 
3H 
214 
0 
0 
1 

i 
1 
I 

-12 I 
I 

5 1  
I 
I 
I 

0 1  
-40 I 

I 
I 
I 

14s I 
18 I 

1 
I 

50 I 
I 
I 

12* I 
I 

28* I 
-1 I 
31 I 

I 
-24 I 

I 
I 

-4 I 
-6 I 

I 
34 I 

I 
I 

41 1 
I 
I 

30 I 
I 
I 
I 

9 1  

i 
I 
I 

4.0- 4.0 4 . 0 -  4.0 I 
I 

3.0- 3.0  3 .0-  3.0 I 
I 

1: 149 

1:105 

1:017 

.949 

1:366 

11361 

1:172 

I 
I 

.463 317 I .466 .317 

.463 .358 

i 
-78 -84 I 34751.714- 7774.653 

33120.375- 6144.515 

1.146 

1.113 
i 3705.9629 2LNS 

2LNS .473 360 I 99 93 I 3705.9629 
I 3706.0050 
I 3706.0795 

I I 3706.2863 

I 3706.4513 

i 
I 
I -5 

1.173 1.482 309 I -44 -55 I 3706.4189 PB 
0.790 0.860 70 I 

i 
I 

2.0- 2.0 2.0- 2.0 I . - . 3.5- 2.5 I 
I 
1 

31272.205- 4239.653 
14295.565-41267.915 

. .309 

i 3706.5782 
I 3706.7240 
I 3706.8242 

I 
I 3706.8617 

1 
.055* 5 I 
.080* 50 I I 3707.1464 

I 3707.3544 
I 3707.4986 

I 
I 3707.5382 

I 
.OOO 25 I 

I 3707.5697 I I 3707.6448 

i 
I . - . 4.5- 5.5 I 

. - . 2.5- 3.5 I 
16362.000-43331.310 
21048.190-48015.425 

1.050 
1.030 

0.975 

1.036 

14025.007-40989.380 

.017 

-335 .386 

-312 1054 

.604 .243 

12322.613-39285.760 

11840.715-WO1.970 
36203.035- 9242.356 
17121.646-44051.440 

. - . 2.0- 2.0 I .020 16 i-265 -270 i 3707.7093 
I I 3707.8177 

0.811 1.090* 279 I -270 1 3707.9673 
n a07 i 7 ~ a  - t e ~  I 77no ncnc 

- . 3 . 0 -  4 . 0  

- . 5.5- 4.5 

1.5- 0.5 1.5- 0.5 

4:5- 3.5 4.5- 3.5 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

".I"-) ,.&VI -0 I J I  UO. U 2 U J  

0.000 0.875 0 I 1 3708.1670 ! 3708.4094 *,. --#ne In., 
I 

T I I  n c)nn a n t e  I .  30193.265- 3235.770 I.JD* U.L77 IUD3 

.321 106 

.596 235 

.070+ 149 

.020* 342 

0.496 1.090 594 

I *  
I -62 
I 
I 
I -69 

I 
I 
I 
I 
I 
I 
I -  
I 
I 
I 
I 
I 
I 
I 
I 

! -290 

I -380 

3- I 
I 
I 
I 

-49 1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

-243 I 
I 
I 
I 
I 
I 

-380 I 
I 

3 I U 0 . 9 7  ID 
3708.8037 

3709.0171 
3709.1270 
3709.3328 
3709.51 16 
3709.7722 
3709.8049 
3709.9002 
3709.9359 
3709.9635 
3710.0492 
37 10.2283 
37 10.4 157 
5710.4503 
3710.5079 
37 10.5568 
37 10.5956 
3710.67 14 
3715.7 192 
37 10.7632 
3710.9207 
37 11.0360 

3708 .a290 
ISQ 

34452.G20- 7698.364 
32670.835- 5717.976 

19863.335-46813.360 

. - . 3.5- 2.5 
2.5- 3.5 2.5- 3.5 

- . 2.5- 2.5 

1.215 
1.361 

0.921 

1.362 

.172 1 
' I  . - . 5.5- 4.5 I 

I 
22107.410-49054.605 

. 1.77 . 2.00 

14912.011-41855.135 
DJO 2JDG 
DJO 2JDG 

14292.176-47254.990 0.970 1.080 110 

26942.196 
26961.636 
25941.2C9 
26945 .%;I 

2 26939.826 
1 269X.989 

1 .  
I .  I 

I 
-4  I 3.5- 4.5 
3 I 3.0- 2.0 

i .  
3.5- 4.5 I .86 
3.0- 2.0 I 1.105 

11504.055-5S,443.925 
31233.645- 4299.659 

6 
5 

1.02 
1.479 

.16 

.374 
0.859 1.020 161 
1.105 1.482 377 



2692.746 
26937.653 

2 26336.244 
25936 . O X  
26935.353 
26334.894 

1 26934.297 
26333.332 
26333 -242 
26932.91 1 

1 25932.432 
1 26931.442 

26930.526 
26923.769 
25929.069 
26927.024 

2 26926.245 
1 56325.090 

26925.741 
2 25S24.5i6 

26924.060 
26523.543 
26923.002 
26922.847 
26922.C65 

2 26FE1.459 
1 25920.937 

26920.407 
26919.902 
26918.739 

1 26918.279 
269 17.749 
269 17.482 
26916.77 1 

1 26916.071 
1 26915.630 

269 15.327 
269 15.195 

1 26912.247 
1 26911.452 
1 26910.600 

265 10.0 12 
2 25SC9.305 

26309.C49 
26907.555 
26907.416 
26907.624 
257C5.771 

2 25906.274 
2; ; c5. ?LO 
26^34.655 
Z 5 q C A .  11'17 

1 2C903.470 
2tC32.156 
26901 .-584 

0 
1 
1 43681.935-16745.720 
2 
1 
0 
6 34705.947- 7774.653 
19 
18 
0 
2 11540.715-38773.125 
4 33075.965- 6146.515 
2 
0. 
0 
0 
5 28941.215- 2014.966 
7 33070.573- 6144.515 
2 
1 15657.156-42531.655 
2 
1 
1 
1 
1 
2 15778.634-42700.125 
5 36100.190- 9179.262 
5 
3 
2 
7 34692.946- 7774.653 
0 
0 
1 
1C 9324.351-35640.400 
7 37154.100-10238.473 
1 
1 
i 31211.905- 4299.659 
2 36090.717- 9179.262 
0 14025.007-40335.790 
0 
0 Z708.515-11799.241 
0 
1 
1 
1 
1 
1 13192.933-40099.155 
1 
2 
1 

0 
0 

4 9724.351-366n.wi 

-31 

3 

22 
-28 

-4 
32 

17 

8 
3 

-14 

22 
3 

1 
-3 
17* 

31 

12 

-4 

. - . 1.5- 2.5 

4.0-  4 . 0  4 . 0 -  4 . 0  

. - . 3.0- 2.0 
3.0- 3.0 3.0- 3.0 

2.5- 1.5 2.5- 1.5 
2.0- 3.0 2.0- 3.0 

. - . 2.5- 1.5 

- . 1.5- 2.5 
5.0- 5.0 5.0- 5.0 
5.5- 5.5 

3.0- 4 . 0  3.0- 4.0  

- . 3.0- 3.0 
5.0- 6.0 5.0- 6.0 

1.0- 2.0 1.0- 2.0 
4 . 0 -  5.0 4 . 0 -  5.0 . - . 4 . 0 -  4 . 0  

- . 5.5- 5.5 

- . 2.5- 2.5 

3.0- 4 . 0  3.0- 4 . 0  

11056 1:476 .420 

. .416 

. .912 
.680 1.477 .797 

11216 11447 .232 

1:190 11462 .272 

11131 1:439 .308 

11212 1:461 .249 
1.226 1.455 .229 

.441 .979 .538 

1.065 1.671 606 

1.043 

0.811 
1.050 

.463 420 

.038 227 

.473* 423 

0.968 1.881 913 
0.673 1.473 800 

1.000 0.790* 210 

1.133 0.815 318 
1.223 1.454 231 

1.191 1.463 272 

0.442 1.035 593 
1.120 1.431 311 

1.235 1.482 247 
1.227 1.454 227 
0.975 1.160* 185 

1.035 1.373 338 

0.372 0.950* 578 

0.442 0.980 538 

00s TERM 
IS IS 

25* 

-249 -234 

-74 
-179 -179 

0 

-10 -10 
b 

-65 -54 

-206 
-33 

-76 . -77 
51 51 

-175 -175 

WAVELENGTH NOTES 

371 1.0695 
371 1.2187 
37 11.4142 
37 11.4351 
37 11.5359 
37 1 1.6002 
37 11.6825 
37 11.8 155 
37 11.8279 
37 11.8735 
37 11.9395 
3712.0759 
37 12.2022 
3712.3066 
37 12.4031 
37 12.6850 
3712.7924 
3712.8138 
37 12.86 19 
37 13.0309 
3713.0937 IS* 
3713.1650 
37 13.2397 
37 13.26 10 
3713.3688 

N 
W 
0 

3714.0012 
3714.0993 
3714.1959 
3714.2567 
37 14.2985 
37 14.3 162 
3714.7236 
3714.8334 IS* 
3714.9234 
3715.0322 
37 15.1298 
3715.1651 
37 15.37 10 
3715.3906 
3715.4447 
3715.4797 
3715.5%3 
37 15.6579 
3715.7717 
37 15.8420 
37 15.9356 
3716.117 1 
3716.1961 

I 



c 
I Cas C9S TERH TERfl I Ce3 OBS OBS I TERM TERM TERH I CBS TERN I 

C WAVEl!Ul:DER I T2 - T 1  0-C  I J2 - J1 J2 - J1  I 62 G I  OG I 62 61 OG I IS IS I WAVELENGTH NOTES 

26901.245 0 
26500.310 1 

2 26859.972 1 
26899.718 1 

1 26899.460 0 
1 26859.052 3 
2 25838.414 4 

26893.120 0 

1 26897.630 1 
26896.527 0 

2 268.i6.076 4 
2 26895.550 6 

26394.379 0 
26894.090 0 
26893.461 3 
26893.117 3 
26852.820 0 

2 26932.410 0 
1 26831.903 4 

26891.237 3 
26891.007 1 
263S0.304 1 

2 26.539.154 6 
2 26537.663 8 
2 26837.216 7 
1 26F85.557 4 

26884.905 1 
1 26834.351 6 

26883.927 2 
1 26282.323 4 

26e62.126 2 
1 26881.349 7 
126830.166 4 

26879.461 1 
26879.028 0 
26878.782 3 
26877.612 2 

2 26377.390 2 
2 26377.114 0 

26876.649 0 
26876.093 1 
26875.627 1 

2 26875.379 1 
26573.903 3 
26873.557 0 
2L572.318 9 

26a37.755 o 

I 
I 

41593.040-11693.090 22 I . - . 1.5- 0.5 

. 4 . 0 -  3.0 14025.C57-40924.450 17 I . - 
6313.856-33212.897 21 1 . - . 4 . 0 -  4 . 0  

40663.360-13990.952 6 I 0.5- 0.5 1.5- 1.5 

163C4.260-43201.845 45 I . - . 4 . 0 -  5.0 

33398.160- 5502.050 -24 I 2.5- 1.5 2.5- 1.5 
30305.335- 3359.846 1 I 3.5- 2.5 3.5- 2.5 

I ls5- 1-5 

I 

I 
I 
I 
i 

41325.730-1~3.351 31 i . - . 0.5- 1.5 
10486.922-37358.815 10 I 1.0- 2.0 1.0- 2.0 

I 
i 
I 

32607.135- 5717.976 -5 I 4.5- 3.5 4.5- 3.5 
35525.910- 8638.233 -14 I 4.5- 5.5 4.5- 5.5 
10436.770-37323.995 -9 1 . - . 4.5- 5.5 
9724.351-36609.850 55 I 3.0- 2.0 3.0- 2.0 

I 
I 

33028.868- 6144.515 -2 I 2.0- 3.0 2.0- 3.0 

36061.589- 9179.262 -4 I 5.0- 5.0 5.0- 5.0 
I 

34656.014- 7774.653 -12 i 3.0- 4.0 3.0- 4 . 0  
36059.430- 9179.262 -2 I 4.0-  5.0 4.0- 5.0 

I 
I 
I 
I 

1 
I 
I 
I 
I 
I 1.0- 2.0 

19i?63.335-467rt0.710 15 I . - . 2.5- 1.5 
19277.180-46154.290 4 1 . - . 3.5- 3.5 

19317.370-46192.700 49 I . - . 4.5- 3.5 

. 
2 26872.318 9 2 a 7 . 3 1 0 -  2014.966 -26 i 0.5-  1.5 0.5- 1.5 
126872.318 QR 26572.321- 0.000 -3 I 1.0- C . 0  1.0- 0.0 
1 36870.554 3 11747.245-335617.515 -6 I . - . 0.0- 1.0 
126859.835 9R 29073.454- 2203.606 -13 I 1.0- 1.0 1.0- 1.0 

26865.180 2 I 
23866.2G5 2 i 
26C56.030 1 
26865.832 0 

1135 1:72 p.37 

1131 1:31 
1.304 1.646 .342 

. .617 

1986 11539 .553 . .342 

. .58 

:995 1:478 .483 

. .287 

1 : l O O  1:458 .358 
1.092 1.454 .362 

.338 i764 .426 

.156 1.886 1730 
2.68 . O O O  

1:353 11489 .136 

I 
I 3716.2429 I 1 3716.3721 

I 

1.150 0.840+ 310 i i 3716.4158 
I I 3716.4539 -. . . . - - . 

0.975 1.185 210 i -197 i 3716.4895 
0.487 1.110~ 623 I -162 I 3716.5659 
1.350 1.728* 378 I I 3716.6340 

I 
1.285 1.090 195 I 

I 3716.6747 
I 3716.7251 
I 3716.7424 
i 3 7 1 6 . 8 9 ~  

208*1 3716.95’ 
i 

1.308 1.169 139 I _ _  - 7 1  JQ 
1.328 1.670 342 i -73 -79 i 3717.0298 

I 3717.1917 
I 3717.2316 

I 
I I 3717.3186 
i+ i 3717.3661 
I I 3717.4072 

0.560 1.92!5*1365 
0.355 0.964 609 

1.047 1.596 549 
1.176 1.514 338 
0.724 0.935 211 
0.442 1.025 583 

i i 
1-191 -189 I 
I I 
I I 
I I 
I +  22 I 
I 37 40*1 
1-186 -195 I 
I+ -275 I 
I I 

0.987 1.473 486 i 29 
I 

1.167 1.454 287 I+  
I 

1.110 1.463 353 I -53 
1.090 1.454 364 1 

I 
I 
I 
I 

0.921 0.930* 9 I 
0.847 1.090* 243 I 

I 
I 
I 

1.225 0.950 275 I 
I 
I 

3 i  
I 

2 1  
I 

-49 I 
7 i  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

20 I 
-69 I 

37 17.4638 
3717.5339 
37 17.6260 
37 17.6578 
3717.7550 
37 17.9 140 
37 18.1202 
3718.1820 
37 18.41 14 
3718.5016 
37 18.5782 
37 18.6369 
3718.8588 
37 18 A860 
3718.9935 
37 19.1572 
37 19.2575 
37 19.3 147 
37 19.3487 
3719.5105 
37 19.5413 
37 19.5795 
3719.6439 
37 19.7208 
3719.7853 
3719.8197 
3720.0240 
3720.0705 
3720.2434 
3720.2434 
3720.2434 

I 
0.162 1.881 1719 I 
2.690 0.000* 0 I -91 
0.000 1.035 o I -215 i 3720.4862 
1.356 1.495 139 it -38 i 3720.5872 

I 3720.8164 
I 3721.0788 
I 3721.1072 
I 3721.1416 

I 
I 
I 
I 

\ 

IS* 
SP 

1% CQ 

IS* 

3 LNS 
3 LNS 
3 LNS 

N 
w 
I--L 

I I 



I 
26865.610 0 ' I 

1 25864.C24 9 R  29265.059- 2203.6C6 1 I 2.0- 1.0 2.0- 1.3 
2 25353.469 4 37589.755-10726.322 -4 I . - . 5.5- 4.5 
26263.218 0 i 

2 26852.716 8 :0536.770-37299.525 -39 I 4.5- 5.5 4.5- 5.5 
26352.265 0 I 
26851.101 0 I 

1 26251.522 6 37100.000-1C238.473 -5 1 6.0- 6.0 6.0- 6.0 

. 2.0- 2.0 1 25859.t57 1 12322.613-39182.490 -20 1 . - 
25E59.661 1 
26853.605 2 
2 5 & 5 8 . 5 3  1 
25857.964 2 
25857.674 1 
56857.210 0 i 
26355.657 0 I 
26855.349 zw I 

2 26354.619 5 34353.025- 7493.354 -42 I . - . 3.5- 2.5 
2 Z6854.255 3 21359.050-48213.315 0 I . - . 2.5- 3.5 
1 26353.915 
1 26852.197 
26351.848 -~~~ - - 
26851.377 
26350.383 
?6&4F) .GO6 
26849.220 

7 
6 
4 
0 
1 
0 
1 
0 
2 
0 
0 
1 
1 

36628.534- 7574.653 
31151.a70- 4299.659 

19466.530-46314.760 

-16 
-14 

15 

i 4.0- 
I 2.0- 
I 
I 
I 
I 
I 
I 

4.0 4.0- 
2.0 2.0- 

. 4.5- 

4.0 
2.0 

3.5 
25849.026 

2 26848.245 
26Y.7.796 

26847.197 
26846.495 

26847.552 

26856.028 3 I 
263C4.432 1 I 

. 2.5- 1.5 2 26845.472 3 13192.903-40339.370 5 I . - 
1 26354.357 
2 26843.315 
2 26342.7PS 
1 26540.615 
26360.034 

1 25853.930 
25SX. 656 
2683.4G9 

1 26857.751 
1 26837.523 

26336.406 
26836.052 

1 25535.429 
2693%. 6S2 
2.523:. 169 
2333.217 
Zi832.855 

2 2L832.039 
1 26E30.932 

2 2i325.954 

6 32988.621- 6144.515 -9 1 3.0- 3.0 3.0- 3.0 
4 12992.644-39835.970 -11 I . - . 2.5- 3.5 
3 8709.6CO-35552.385 -37 I . - . 3.5- 3.5 
6 32385.135- 6144.515 -5 I 2.0- 3.0 2.0- 3.0 
1 I 
i 34613.555- 7774.653 28 i . - . 3.0- 4.0 
0 I 
1 I 
5 36017.CCO- 9173.262 13 I 4 . 0 -  5.0 4.0- 5.0 
2 12322.613-39160.120 16x1 . - . 2.0- 1.0 
3H 19317.370-46154.290 44 I . - . 4.5- 3.5 
1 I 
0 I 

2 I 

0 I 
3 13192.903-40025.010 -18 I . - . 2.5- 3.5 

6 37073.910-10238.473 2 I 5.0- 6.0 5.0- 6.0 

5 
1 I 4*0- 5-0 
PR 31130.605- 4299.659 -14 I 1.0- 2.0 1.0- 2.0 

1:294 1:504 .210 

:713 :912 .199 

. -343 

1.151 1.470 .319 
1.633 1.485 .148 

1.06 . 

1; 174 1;472 .298 

1750 1:453 .713 

. .36 

1:157 1:427 .270 

. .180 

2:355 11492 .663 

TERM TERM TERM I OBS TERM 
62 Gl DG I IS IS 

------------------+---------- 

I 
I 

I 

I 
I 
I 

1.284 1.495 211 I -41 -43 
1.120 1.391* 271 I+  

0.724 0.923 199 1-178 -193 

1,088 1.431 343 1 -12 -12 

1.036 0.990* 46 I -290 

i 
I 
1-116 
1 
I 
I 

1.199 
1.254 
1.144 
1.632 

.32 

.04 

.46 

.48 

122 i 200 

319 I 44 44 
150 (-120 -120 

I -58 
I 

' 214 I 

I 
I 

0.372 0.440* 68 I I 
I 

1.173 1.473 300 i -1s -18 
0.643 0.850* 207 1-225 -219 
0.308 0.903 595 1-236 -282 
0.757 1.473 716 I -45 -52 

I 
1.130 1.463* 333 I 

I 
i 

1.090 1.454* 364 I -29 -29 
1.036 1.230 194 I 
1.225 1.090* 135 I 

I 
I 

I 

I 

1.160 1.431 271 1-046 -46 

I -32 
0.372 0.900 528 1-263 -261 
2.342 1.482 860 I -73 -73 

3721.1723 
3721.3366 
3721.4589 
3721.5037 
3721.5732 
3721.6357 
3721.7387 Is* 
3721.7970 
3721.9694 
3721.9965 
3722.0320 
3722.1799 
3722.2317 IS* 
3722.27 19 
3722.3362 
3722.4129 . 
3722.5942 
3722.6954 
3722.7444 
3722.7930 IS* 
3723.031 1 
3723.0795 IS* 
3723.1448 
3723.2827 
3723.4182 
3723.4440 
3723.4709 
3723.5792 f 
3723.6414 
3723.6753 
3723.7245 
3723.8215 
3723.8567 
3723.9638 
3724.1081 
3724.1546 IS* 
3724.2631 
3724.3473 
3724.6377 IS* 
3724.7114 
3724.8716 
3724.9096 
3724.9383 
3725.0352 IS* 
3725.0668 
3725.1444 
3725.22 19 
3725.2669 
3725.356 1 
3725.46 12 
3725.5324 IS* 
3725.6646 
3725.7 149 
3725.82 13 
3725 -9819 

N 
W 
N 



I 03s OSS TEWI TERM 
C UAVEt;Uf!SER I T2 - T I  0-C I J2 - J1 J2 - J1 

26t30.666 1 

26829.691 1 
26239.231 1 

2 56830.012 9 2683G.020- 0.000 -8 

2 26828.i98 
26826.0S7 ~ 

26826.727 
2 26326.204 

26526 .Oil0 
26325.56 1 

2 26825.C69 
26823.6&4 3 
26323.332 1 

1 26222.799 
26822.189 
26821.401 
26620.786 

2 26520.042 
268 19.654 
26819.378 

1 26818.956 

17532.937-44361.4S5 

32544.185- 5717.976 

30794.930- 3969.846 

40 

-5 

- 15 

9724.351-36547.135 15 

8198.666-35018.725 -17 

31118.615- 4299.659 0 
26817.964 0 
26816.392 0 
26815.673 i . 
26814.905 3 
26814.737 0 
26814.059 1 

1 26512.572 6 37051.050-10235.473 -5 
26812.436 2 

1 ~ ~ 1 2 . 2 1 8  2 i i 8 4 0 . 7 i 5 - ~ 5 5 2 . ~ 9 0  3 
1 26812.056 0 9724.351-36536.389 27 
1 26311.111 5 365Z3.653- 9772.532 -10 
1 25810.403 7R 32954.923- 6144.515 -14 
1 26809.857 3 118’t0:715-38650.550 22 
1 26808.899 5 12159.465-3968.370 -6 

26808.522 
26807.270 
20806.897 
26896.680 
26805.407 

2 26805.303 
26304.995 
2680G.381 
26804.146 

1 26803.745 
26803.529 

2 26803.191 
2 26303.039 

26802.355 
2 26801.777 

26801.721 
2680 1.320 

1 26300.005 
26500.298 
26799.457 

2 
1 
0 
0 
28 
2B 30775.140- 3969.846 9 
0 
0 
2 
0 9724.351-36528.070 26 
0 
2 32521.160- 5717.976 7* 
0 15778.634-42531.655 18 
1 
38 34300.160- 7493.364 -19 
48 
0 
1 8768.139-35568.740 4 
1 
1 

0.5- 0.5 

- 
1.5- 2.5 

- 

2.5- 3.5 

2.0- 2.0 

5.0- 6.0 

- . .  - 
1.0- 0.0 
3.0- 3.0 

410- 5:O 
- 

- 

- . .  
. .  - 

- . .  
- 

0.5- 0.5 

3.5- 2.5 

3.5- 3.5 

1.5- 2.5 

3.0- 4.0 

2.5- 3.5 

2.0- 2.0 

5.0- 6.0 

3.0-  4.0 
3.0- 3.0 
1.0- 0.0 
3.0- 3.0 
3.0- 2.0 
4.0- 5.0 

3.5- 2.5 

3.0- 3.0 

2.5- 3.5 
1.5- 1.5 

2.5- 2.5 

2.0- 2.0 

.0:095 31152 3247 -0.097 3.150 3247 

I 
I 1.238 0.850* 3M 

1.083 1.670 

* .  

.587 

.424 ,921 .497 

:a67 1:484 .617 

1:191 1:430 .239 

1.10 .ooo 
1.106 1.474 .368 

1.130 

1.084 

0.442 

.596 466 

.670 586 

.080 638 

0.414 0.911 497 

0.865 1.482 617 

1.192 1.431 239 

0.811 1.09Or 279 
0.442 0.950* 508 
1.135 0.000 0 
1.105 1.473 368 
0.811 0.785 26 
0.844 1.065 221 

1.099 1.670 571 

0.442 0.985 543 

1.020 1.596 576 
’ 1.133 0.790+ 343 

1.370 1.321* 49 

0.362 1.040 678 

71  

-41 

-42 

487 

68 

-90 

-14 

-487 

81 

,253 

-40 

-16 
.154 -15 
-54 -5 

-24 
54 

0 

-70 

-255 

-96 

-254 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I ’  
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3726.0 189 
3726.1097 
3726.1563 
5726.2182 
3726.306 1 
3726.377 1 
3726.5560 
3726.6386 
3726.6670 
3726.7280 
3726.7963 
3726.9887 
3727.0377 
3727.11 17 
3727. I965 
3727 -3050 
3727 -3915 
3727.4949 
3727.5474 
3727 .587 1 
3727.6458 
3727.7865 

3728.5523 
3728.5743 
3728.6051 
3728 -7365 
3728.8354 
3728.9 1 10 
3729.0442 
3729.0967 
3729.2708 
3729.3227 

3729.6728 
3729.7055 
3729.76 13 
3729 -79 13 
3729.8384 
3729.8595 
3729 -9533 
3730.0352 
3730.0429 
3730.0989 
3730.1983 
3730.2410 
3730.3581 

ISQ 

ISQ 

CQ JQ 

IS* 

ISQ 

HAZY 

\ I 



26797 -575 4 
I 
I 

4 . 0  1 
3.0 I 
2.5 I 
1.5 I 

I 

I 
I 
I 
I 
I 

.65 1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.455 I 
I 
I 
I 

1062 I 
I 
I 

.255 I 
I 
I 
I 
I 
I 

.408 I 
1 
I 
I 
I 
I 
I 
I 
I 

I 
.582 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 
I -  
I 
I 
I 
I+ 
I 
1 
I 
1-250 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I -43 
I+ 
I+ 
I 
I 

I -  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1-205 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

I 314 

I -225 

I -282 

I 
3730.620 1 
3730.7949 
3730.8957 
3730.9155 
3730.9860 
3731.0078 
3731.0733 
3731.1383 
3731.1877 
3731.2518 
3731.2666 
3731.323 1 
3731.4142 
3731.4503 
3731 .a63 
3731.5393 
3731.6163 
3731.7121 
3731 -7750 

i 
-250 I 
-408 I 
-28 I 
12 I 

I 
I 
I 

-248 I 
I 
I 
I 
I 
I 
I 

23 I I 
123 I 

I 
I 
I 

318 I 
I 
I 

-42* I 
I 
I 
I 
I 

-255 I 
56 I 

I 
I 
I 

56 I 

I 
I 
I 
I 
I 

-282 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 

1 267961319 
1 26795.515 
2 26795.453 
2 26734.947 
26794.790 

2 
28 
20 
4 
1 

20 i 
6 1  
14 I 

-52 I 

- . 4 . 0 -  
- . 2.0- - . 3.5- 

2.5- 1.5 2.5- 

. - . 5.5- . - . 3.5- 

0.487 
0.362 
1.190 
1.230 

1.220* 733 
1.204 842 
1.670% 480 
1.881+ 651 1:24 1 :89 

26794.320 
2 26793.853 
2 26793.493 
26793.038 
26792.932 
26792.526 
26791.872 
26 79 1.6 13 
26791.354 

2 26790.974 
26790.421 

2 26789.733 
26789.232 
267Z. 30 1 

2 26727.400 
26787.227 
25787.063 

2 26737.996 

1 i i 
4.5 I 
2.5 I 

I 
- 1  

I 
I 
I 
1 

3.5 I 
I 

2.5 I 
I 
I 

2.5 I 
1.5 I 

I 
I 

3.0 I 
I 
I 

4.5 I 
3.5 I 
3.5 I 
3.5 I 

I 
I 
I 

1.5 I 
I 
I 
1 
I 
I 

2.0 1 
I 

5.0 1 
I 
I 

5.5 I 
I 
I 
I 

0.5 I 
I 

4.5 I 
I 
I 
I 

3 
3 
1B 
1B 
2 
1 
0 

13013.685-37307.520 
14295.565-41089.060 

18 i 
3 1  

I 
I 
I 

0.950 
0.790 

0.725 225 
0.935 145 

I 
I 
I 

I 

I 
1 

I 
I 
I 
I 

. 4.5- 

9 I 2.5- 2.5 2.5- 

. 1.5- 661 . -  
-9 I 0.5- 1.5 0.5- 

151 . -  

-14 I 3.0- 3.0 3.0- 

40 I . - . 4.5- 
30 I . - . 2.5- 
-9 I . - . 3.5- 
-30 I 4.5- 3.5 4.5- 

I 
1 

1 
1 
1 

WL9 

11679 

36033.315- 9242.356 

30753.570- 3969.846 

1.134 

1.220 

1.369 235 

1.670 450 1:215 3 
1 
3 

20291.680-47079.610 
2S802.375- 2014.956 

1 
9 
4 
5 
7R 
1 
3 
1 
2 
3 
4 

1.377 
0.800 

0.960* 417 
1.881 1081 .818 

1 :2?9 

1 ;880 

1 :474 
10 
w 
E- 

~~ ~ 

126716.345 
26785.548 
26784.993 

2 26764.575 
2 26754.099 

32730.874- 6144.515 1.216 1.473 257 3732.1841 
3732.2952 
3732.3725 
3732.4308 
3732.497 1 
3732.5338 
3732.5968 
3732.6 189 
3732.7184 
3732.7456 
3732.8784 
3733.0424 
3733.0786 
3733.1112 
3733.1399 
3733.4122 
3733.5034 
3733.5632 
3733.7349 
3733.7926 
3733.8290 
3733.94 13 
3734.0001 
3734.0593 
3734.1487 
3734.3028 
3734 -3572 
3734.4183 
3734.6594 
3734.7633 
3734.79 1 1 

17295.905-44081.440 
36026.425- 9242.356 
8709.640-35493.435 
32501.390- 5717.976 

0.494 
1.344 
0.308 
1.190 

0.875 381 
1.369 25 
0.931 623 2 26733.536 

2 26783.D6 IS9 

IS9 
1.596 406 

26783.225 
26732.511 
26782.316 

25785. I87 
26779.927 

2 i6xi.363 

2 
2 
1 
1 . 2.5- 

i 
3 1  . -  

I 
35283.420- 5502. C60 1.045 1.169 124 

26779.693 
26779.457 
26777 -534 0 

2 
2 
5 
1l4 

I 
I 

I 
I 

I 
I 
I 

I 

3 I . - . 1.0- 

-6 I 4.0- 5.0 4 . 0 -  

1 1  I . - . 5.5- 

28 I . - . 1.5- 

-39 I . - . 3.5- 
I 

.493 

1 26776;%Q 
26776.451 

126775.220 
26774.805 

12177.963-38954.840 

6313.866-3’033.092 

0.525 

0.487 

1.020* 495 

1.069 582 1: 075 
26774.545 

2 26773.740 
26773.316 
26772.894 

3 
1 38572.970-11799.241 1.035 1.373 338 
2 
0 
0 
0 0.840 225 

1.065 5 

26775.253 
2 26771.148 
267?0.7% 

2 26770.320 
26763.592 
26767 .E47 
26757.648 

41464.210-14593.053 

18720.075-45490.43$ 

1.065 

1.060 
0 
3 



c 
1 26767.077 
2 26726.525 
2 26765.5<0 

26755 .i!23 
2;;G3.?53 
26763.712 
25763.@?6 
25752.577 
26162.256 
26760.996 
26760.717 
26760.443 

2 26760.136 
1 26759.253 
25753.601 

2 26757.610 
26757.293 
26756.703 

2 26755.348 

26753.898 
26752.804 

2 26752.237 
26751.544 
25751.077 

2 26750.792 
2 26750.245 
26749.630 

2 26749.015 
26748.557 

2 26748.045 
1 26746.870 
26746.605 
26746.105 
26745.676 
26745.017 
26743.716 
26743.186 
26742.911 
26742.394 
26742.015 
25741.851 
25741.127 

2 26733.910 
26738,290 
26737.694 
26736 -886 
25736.045 
26735.776 
26735.556 
26735.431 

2 25735.020 
26734.850 

2 26734.027 
26733.735 

26754 -685 

1 
1 
1 
1 
1 
0 
2 
OH 
0 
0 
0 
0 
0 
7 
0 
5 
1 
1 
0 
1 
0 
2 
4 
0 
1 
1 
2 
0 
3 
0 
6 
5 
1 
1 

3 
2 
3 
0 
1 
1 

0 

11d40.715-2?507.775 17 

35953.63-l01f5.463 -16 
33774.055-!2607.503 3 

17733.703-44493.850 -5 
329G3.777- 6744.515 -9 

30727.440- 3369.846 16 

14561.607-41316.930 25 

35390.520- 8638.233 0 

35993.175- 9242.356 -27 
15098.815-41849.030 33 

17073.340-43322.335 21 

35386.270- 8538.233 8 
31046.528- 4169.659 1 

19277.180-46017.075 15 

34013.940- 7278.852 2 

34232.360- 7498.364 31 

. - . 3.0- 4 . 0  
- . 2.5- 1.5 
- . 0.5- 0.5 

- . 0.5- 1.5 
4:O- 3.0 4 . 0 -  3.0 

1.5- 2.5 1.5- 2.5 

- . 1.5- 1.5 

5.5- 5.5 5.5- 5.5 

. - . 2.5- 3.5 . - . 1.5- 2.5 

- . 1.5- 2.5 

4.5- 5.5 4.5- 5.5 
2.0- 2.0 2.0- 2.0 

. - . 3.5- 2.5 

3.5- 4.5 3.5- 4.5 

. - . 3.5- 2.5 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
t 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1:13 1:48 .35 

1:205 11665 .460 

. .459 

1.082 1.500 .418 
1.50 1.50 

1:116 11543 .427 

0.811 1.105 294 
1.170-0.019*1189 
0.920 2.402~1482 

-0.510 l.T10+1620 
1.120 1.473+ 353 

1.208 1.670 462 

1.149 0.700* 449 

1.055 1.514 459 

0.990 1.369~ 379 
1.079 1.020 1 

0.576 0.950* 374 

1.100 1.514 414 
1.480 1.482* 2 

0.847 0.000* 0 

1.121 1.545 424 

0.980 1.321 341 

I 

I 
I 
,I 
I 
I 
I 
I 
I 
I 
I 
I 

I+ 
I 
I 
I 
I 
I 
I 

I 

I 
I -  
I 
I 56 

I 
I 
I+ 
I 
I 
I 
I 
I 
I 
I 

1-276 
I 
I 
I 
I 
I 

I 
I 

I lo3 

I -47 

I 87 
I 78 

I -56 

I -207 

I 31 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-47 I 
I 

27 I 
I 
I 
I 
I 
I 
I 

90r I 
I 
I 

68+ I 
I 
I 

.174* I 
I 

69 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

52 I 
I 
I 
I 

-68 I 

3734.8708 
3734.9394 
3735.1402 
3735.1566 
3735.3060 
3735.3404 
3735.4361 
3735.4988 
3735.5436 
3735.7 195 
3735.7584 
3735.7967 
3735.8395 
3735.9628 
3736.0539 
3736.1922 
3736.2355 
3736.3189 
3736.5081 
3736.6007 
3736.7 106 
3736.8634 
3736.9356 
3737.0394 
3737.1047 
3737.1445 
3737 2205 
3737.2999 
3737.3926 
3737.4568 
3737.5283 
3737.6925 
3737.7295 
3737.7994 
3737 A594 
3737.9515 
3738.1333 
3738.2074 
3738.2458 
3738.3181 
3738.37 1 1 
3738.3940 
3738.4952 
3738.6654 
3738.8919 
3738.9753 
3739.0883 
3739.2059 
3739 -2435 
3739.2743 
3739.2918 
3739.3408 
3739.3130 
3339.4881 
3739.5290 

CP 

IS* 

JP 

IS* 



25733.255 0 

26732.393 3 
2 26732.7CO 0 22652.035-49354.725 10 

2 25731.799 5 14235.565-11927.335 29 
26731.488 1 
26731.007 0 
26730.318 1 
26729.958 1 

2 26729.741 1 36437.710- 9707.980 11 

1 26729.170 2 i 2 i 7 7 . 9 ~ 3 - w o 7 . i i 5  18 
26729.425 1 

26728.070 3 
26727.342 0 
26726.982 0 
26726.276 1 
26726.139 1 
26725.824 1 

26724.805 2 
26724.549 0 
26723.047 0 
26722.913 1 

1 26725.2E7 8 R  31024.953- 4299.659 -7 

1 26722.619 0 34497.235- 7774.653 37 
2 26722.483 1 38521.710-11799.241 19 

26722.105 1 
26721.855 2 
26720.539 0 

1 26719.810 4 6313.866-33033.6a 33 
26718.527 1 
26717.979 1 
26717.089 1 
26716.375 0 

1 25715.3<3 3 11747.245-%462.875 13 
1 26714.707 2 lG292.176-41306.850 33% 

25714.222 0 
26714.011 1 
26713.147 1 
26712.943 2 

1 26711.943 4 972fb.351-36436.294 0 

2 25711.520 3 16362.000-43073.510 10 

2 26710.519 1U 17242.750-43953.250 -21 

26711.703 2 

26710.987 1 

26709.860 0 
26709.010 0 
26708.620 0 

26707.432 0 
26707.149 0 
25706.7CO 4 
26706.476 1 
26704.709 0 

26733.689 1B 
26703.31 28 

2 25703.337 7 32210.400- 5502.060 -3 

1 26704.0E8 7 35253.360- 9173.262 -10 

. - . 3.5- 2.5 

3.5- 4.5 3.5- 4.5 

. - . 5.5- 6.5 

- . 1.0- 2.0 

3.0- 2.0 3.0- 2.0 

- . 3.0- 4.0 - . 4.5- 5.5 

- . 4.0- 3.0 

0.0- 1.0 0.0- 1.0 - . 5.0- 4 . 0  

3.0- 3.0 3.0- 3.0 

- . 4.5- 4.5 

- . 2.5- 1.5 

2.5- 1.5 2.5- 1.5 

5.0- 5.0 5.0- 5.0 

1:335 

.ooo 

. a 2  .147 

. a2 

:46 1111 

.42 

.649 

1:166 1:459 .293 

I 
1.185' 0 . 9 3 0 ~  255 

0.790 0.895 105 

1.137 1.485 348 

0.525 1.135 610 

. 
1.335 1.482 147 

i 

1.070 1.463* 393 
1.145 1.373 228 

0.487 0.910 423 

0.000 0.765 0 
0.970 1.210 240 

0.442 1.095 653 

1.050 0.950* 100 

1.200 1.510* 310 

1.339 

1.164 

.169 170 

.454 290 

-55 
-93 

-268 -263 

-226 -226 

-194 -194 

- 1721 

32 31 

+ 
-49 

-52 -44 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

11 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

3739.5961 
3739.6738 
3739.7167 

3739.8433 
3739.9106 
3740.0070 
3740.0560 

3740.1320 
3740.1677 
3740.3216 
3740.4235 
3740.4739 
3740.5727 
3740.59 18 
3740.6359 
3740.71 11 
3740.7784 
3740.8144 
3741.0247 
3741.0434 
3741.0846 
3741.1029 
3741.1565 
3741.1901 
3741.3758' 
3741.4779 
3741.6575 
3741.7343 
3741.8589 
3741.956 1 
3742.0615 
3742.1926 
3742.2605 
3742.290 1 
3742.41 11 
3742.4397 

3742.6 134 
3742.639 1 
3742.7 138 
3742.7793 
3742.87 17 

3743.0174 

3743.2120 
3743.2516 
3743.3146 
3743.346 0 
3743.5937 
3743.6807 
3743.7367 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.+- 
00s 00s 

62 61 
oas 

DG ------ 

1014 

.292 

.50 

.580 

.398 

1788 
.370 

.299 

I ---- 
3 
6 
3 
0 
3 
2 
2 
9R 
6 
3 
1u 
3 
0 
0 
1 
0 
1 
4 
7 
2 
1 
1 
0 
1 
0 
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3744.7903 
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3745.5374 
3745.6937 
3745.8003 
3745.8327 
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0.875 1.88 

26598.537 
26557.929 
26697.519 

1 25696.176 
26695.670 

2 26695.258 
2t694.517 
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26668.7 35 
26663.323 
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26618.466 

1 26616.927 
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26614.465 
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3755.0247 
31 58.1357 
3758.2428 

I 
1-109 
I 23 

1.318 1.431 113 1-106 -107 i 3758.3376 

IS* 

IS* 



C WAVEt;?IIIBER I T2 - T 1  0-C 

26543.943 
26598.3SO 

2 26599.042 
26597 -858 
26597.032 
26595.952 
26535.5G9 
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2 26543.349 1 13466.530-46009.840 39 I . - . 4.5- 4.5 

I 26541.161 1 
26540.833 1 

2 26539.758 
26539.340 
26533:808 
26537.648 
26537.3 17 
26537. IO7 
26536.323 

32041.795- 5502.060 23 i . 
I 
I 
1 
I 
I 

- . 1.5- 1.5 

26536.065 1 i 
2 26535.805 6 26535.775- 0 . 0 0 9  35 i 0.5- 0.5 0.5- 0.5 
1 26535.415 7R 25738.982- 2203.606 33 I 1.0- 1.0 1.0- 1.0 

1 26532.621 2 12159.465-38692.075 11 I . - . 4 . 0 -  5.0 
26534;033 3 I 

26532.163 1 I 
26531.916 3 
26530.975 4 

1 26530.271 8R 32674.753- 6144.515 28 t 3.0- 3.0  3.0- 3.0 
26528.391 2 I 
26528.210 2 
265%.015 2 
26527.723 4 
26526.466 0 
26525.928 1 

OBS OBS OBS 1 TERH TERM TERM 
62 61 DC I G2 61 DG 

I 
1.105 1.454 .349 I 1.105 1.454 349 

I 

.521 .952 .431 

2:590 1307 2283 

1149 1:49 

* 

0.657 1.175 518 

0.487 0.916 429 ' 1.205 1.055 150 

1.060 0.895 165 

0.811 1.070 259 
2.590 0.299*2291 

1.480 1.495* 15 

1.151 1.050 101 

0:075 3:146 3221 i-0.071 3.150 3221 
1.898 1.498 -400 I 1.892 1.495 397 

I 

i 0.844 1.170+ 326 
I : .282 I 

11192 1:473 .28 i 1.189 1.473 284 
I 

OBS TERH I 
IS IS 1 WAVELENGTH NOTES 

.---------+-------------------- 
I 

-13 -13 i 3763.8841 ISQ 
I 3763.9894 
I 3764.05% 
I 3764.1623 
I 3764.2752 
I 3764.3031 
I 3764.3416 
I 3764.4265 
i Sj64.5282 
I 3764.5642 

.242 -243 I 3764.6525 
I 3764.7720 
I 3764.8830 
I 3764.9558 

3 
-12 

-33 i 
I 
I 
I 
I 
I 
I 

-204* I 
27* I 

I 
I 

36 I 
I 
I 
I 
I 
I 
I 
I 

-113 I 
I 
I 
I 
I 
I 
I 
I 

59 45*l 
-29 -49 I 

0 I 
I 
I 

29 

34 

i 
29 I 

1 
I 
I 
I 
I 

3764.9804 IS* 
3765.0393 
3765.1203 
3765.1777 
3765.2337 
3765.36 15 
3765.51 10 
3765.5697 
3765.7393 
3765.8025 
3765.8730 
3765.9299 IS* JQ 
3765.9879 OJO 
3766.2163 
3766.3520 
3766.3938 
3766.56 18 
3766.6625 
3766.7090 
3766 .a616 
3766.9209 
3766.9964 
3767.1611, 
3767.2081 
3767.2379 
3767.3492 
3767.3853 
3767.4227 
3767.4781 IS* 
3767.6672 IS* 
3767.8749 
3767.9399 
3767.9750 
3768.1086 
3768.2086 
3768.4757 
3768.50 14 
3768.529 1 
3768.5699 
3768.7491 

i 3768.8256 

IS* 

IS* 

I 



I 

1 26525.215 
25525.013 

1 26524.803 
26523.797 
26523.450 
26522.844 
26522.227 
26521 -954 
26521.602 
26520.9 15 
26520 -537 
26520.354 

2 26518.561 
26517.080 
26516.805 
26516.033 

2 26515.582 
26515.028 
26514.514 
26512.G62 
26512.414 
26511.706 
265 11.570 
26510.537 

2 26510.C88 
2 265C9.€80 
2 25509.225 

26508.672 
1 26503.405 

26507 -284 
2 26507.033 

26535.581 
2 26505.952 

26505.349 
26503.979 

2 26503.234 
26592.787 

2 26592.519 
1 26502.222 

25500.923 
265GO. 545 

26498.507 
26498.019 
26497 -442 

1 26597.208 
1 26496.Oi)b 

26495.623 
25405.357 
26435.0 17 
26494.260 

126493.548 
1 26492.695 
2 26492.414 

26491.106 

1 26~93.933 

1 
2 

32663.730- 6144.515 

36763.260-10238.473 

O x  

16 

I 
2.0- 3.0 I 

I 
5.0- 6.0 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

0.5- 1.5 I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0.965 

1.089 

1.473 

1.431 

508 

342 

I 
I 
I 

21 I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

68 I 
I 
I 
I 
I 
I 
I 
I 

-157 I 
I 
I 
I 

-25 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-196 I 
I 
I 

-43 I 
I 
I 
I 

-244 I 
-213 I 

I 
I 
1 
I 
I 
I 

11 I 
I 

3768.9269 
3768.9556 

I 
I 
I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
1-155 
I 
I 
I 
I -  
I 
I 

I 
I 
I 
I 
I 
I 

I 52 

I-109 

I -32 

I -241 

I -41 

I -236 

I 
I 
I 

1 
I 
I 
I 
I 172 

- 
5.0- 6.0 1:447 5 

1 
0 
0 
1 
1 
0 
2 
1 
0 
1 

1.105 .342 3768.9854 
3769.1284 
3769.1777 
3769.2638 
3769.35 15 
3769.3903 
3769.4403 
3769.5380 
3769.59 17 
3769.6177 
3769.8726 
3770.0832 
3770.1223 
3770.2249 
3770.2962 
3770.3749 
3770.4480 
3770.6830 
3770.7467 
3770.8474 

377 1.0 137 
377 1.0775 
377 1.107 1 
3771.2003 
3771.2790 
3771.3170 
3771.4765 
3771.5122 
3771.5765 
3771.6617 
3771.7518 
3771.9468 
3772.0571 
3772.1164 
3772.1546 
3772.1968 
3772.38 18 
3772.4356 
3772.6651 
3772.7257 
3772 ;?952 
3772.8773 
3772.9 107 
3773.0818 
3773.1357 
3773.1743 
3773.2227 
3773.3305 
3773.43 19 
37 73.5534 
3773.5934 
3773.7797 

3770.8667 

11118 

.606 

1 055 

43558.060-17039.487 

34013.940- 7498.364 

1.580 

1.121 

1.354* 

1.321 

226 

200 

2 
2 
1 I 

3.5- 2.5 I 1:318 .200 

.292 

1 
2 
0 
5 

I 
I 
I 

2.5- 3.5 I 
4.5- 5.5 I 
3.5- 2.5 I 

I 
5.0- 4 . 0  I 

I 
2.5- 3.5 I 

I 
4.5- 4.5 I 

I 
I 

4.5- 4.5 I 
I 

1.5- 0.5 I 
2.0- 3.0 I 

I 

I 
27 I 2.5- 3.5 
3 0 )  . - .  
3 5 1  . - .  

-25 I 5.0- 4 . 0  

8 9 1  . -  . 
I 
I 
I 

12792.644-39502.705 
29063.650-46573.550 
43254.910-16745.720 

34283.083- 7774.653 

35749.360- 9242.356 

33784.830- 7278.852 

.898 

1:436 

1:437 
1.589 

0.643 
1,049 
1.355 

0 .920~ 
1.025 
1.671 

277 
24 

316 

1.110 

1.140 

1.070 

1.463 

1.369* 

1.545 

353 

229 

475 

SO JP 

f IS* 
1 4 i  . - .  
4 1  . - .  

2 t I  . -  . 
1 5 1  . - .  

I 
I 

I 
13809.910-40313.110 

42789.075-16286.532 
12322.613-33824.820 

0.657 

1.215. 
1.056 

1.010 

-0.122 
0.832 

353 

1337 
204 

1 
2 
3 ISQ 

HAZY 

1 
5 
1 

i 
7.0- 6.0 I 

I 
1:oss 36737.406-10238.473 .348 

.405 

1.083 1.431 348 

I 
6 1  . -  

28 I 4 . 0 -  4:O 

i 
3.0- 4 . 0  I 
4 . 0 -  4 . 0  1 

I 

14737.7M-41234.990 
6313.866-32803.844 

265 
413 

0.815 
0.487 

1.080 
0.900 159 

.ooo  
1.338 

I 
2 3 1  . - .  
2*1 0.0- 1.0 

-10 I 2.5- 3.5 
I 

I 
4 . 0 -  4 . 0  I 
0.0- 1.0 I 
2.5- 3.5 I 

I 

12159.455-38652.990 
28696.299- 2203.606 
32210.400- 5717.976 

0.844 
0.000 
1.339 

1.090* 
1.495 
1.596 

246 
0 

257 .251 IS* 



c 
26490.871 
26439.814 

1 26689.360 
2LSY9.233 
26685.428 
26487 -762 

1 26M6.863 
2GW6.494 
26486.206 
26484.809 
26484.39 1 
26453.920 
26483.331 
26482.96 1 
26482.505 
26482.443 
26480.749 

1 26480:OOl 

26479,105 
26478.486 

2 26477.996 
2 26477.317 

2 25479.286 

,26473.586 
126472.973 

26471.960 

0 
1 
3 
1 
0 
0 
9R 
1 
1 
1 
0 
1 
4 
0 
11 
0 
1 
2 
0 
0 
0 
8 
3 
0 
3 
0 
1 
3 
1 
2 

6313 

23690 

.856-328(33.193 

.482- 2203.600 1.0 

4.0- 

1.0- 

9724.351-36204.3%5 
144?6:135-409%. 385 

33756.860- 7278.862 
-36276.535-11799.241 

15641.100-42117.035 

14025.007-$0497.975 

7 
36 

-2 
23 

16 

5 

i 
I 
I 
I . -  
I . -  
I 
I 
I ’3.5- 
I . -  
I 
I . -  
I 
I 
1 
f . -  

4.5 

3.0-  
4.5- 

3.5- 
5.5- 

3.5- 

4.0- 

1 
i .  
I -  

3.0 I . 
I .  
I .  
-I . 

1.0 I 1.20 
I .  
I .  
I .  
I .  
I .  
I .  
I 

11497 .296 

I .  
4.5 I 1.271 1:544 . 
5.5 I . 

I .  
2.5 I . 

I .  
I .  
I .  

5.0 I . 
I .  

1 2 6 4 7 0 . 5 ~  9~ 30770.199- 6299.659 -2 i 2.0- 2.0 2.0- 2.0 i 
1 26469.907 7 35549.165- 9179.262 4 I 5.0- 5.0 5.0- 5.0 I 

26469.325 0 I I 
2 26458.639 1 i 7 2 4 2 . 7 5 0 - 4 3 7 i i ~ i 5  24 I . - . 2.5- 3.5 I 

1 I 
26457.486 0 I I 
26467.031 1 I I 
26466.486 2 I I 

26’.65.7U 1 I I 
I I 26455.3‘30 1 

26q64.934 4 I 1.0- 2.0 I 
1 2Efci4.923 4 35644.175- 9179.262 21 I . - . 4.0- 5.0 I 

26464.257 1 I I 

25468.442 1 

1 26c66.132 6 34240.784- 7774.653 1 I 3.0- 4.0 3.0- 4 . 0  I 

,273 

.233 1.493 .260 

.200 1.468 .268 

. .396 

. .493 

1 26453.943 
25453.690 

126463.515 
1 26463.515 
2 26463.160 

26462.766 
26462.603 
26462.105 
26% 1.873 

13726.661-40190.580 

135 17.64?-39981.1‘t5 
9386.801-35553.314 

33262.375-117’39.241 

2 4 i  . -  
1 7 , l  . - . 
2 1  . -  . 

? 6 I  . -  . 
I 1.0- 2:o 

I 
I 
I 

3.0- 

2.0- 
5.0- 
6.5- 

2.0 i : 
1 1.45 

3.0 I . 
6.0 1 . 
5.5 I . 

I .  
I .  
I .  
I 

1: 13 

i :  . .17 
26461.598 2 i 

2 26459.908 4 15657.156-42117.035 29 I 2.5- 2.5 2.5- 2.5 I . 

0.487 

1.195 

0.442 
1.060 

1.272 
1.200 

1.040 

0.975 

1.216 
1.186 

1.200 

1.067 

1.100 

1.150 

0.892 
0.801 
1.060 

1.000 

0 -825 

1.495 

1.200 
0.850 

1.545 
1.373* 

0 .835~ 

1.060* 

1.482 
1.454 

0.955* 

1.463 

1.454 

0.920 

0.905 
1.040* 
1.373* 

0.835 

338 

300 

758 
210 

273 
173 

205 

85 

266 
268 

245 

396 

354 

230 

13 
239 
313 

165 

I 
I 
I 

I 
I 
I+ 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 
I 
I -67 

I 
I 
I 
I 
I 

I 
I O  
I- 
I 
I 
I O  
I 
I 
I 
I 
I 
I 
I 
I 
I 

I-161 

1-38 

I 

I ”  

I -45 

I 
I 
I 

-160 I 
I 
I 
I 

16 I 
I 
I 
I 
I 

I 
I 
I 
I 

-189 I 
-482* I 

I 
I 

-44 I 
25 I 

I 
-87*l 

I 
I 
I 

-263 I 
I 

-72 I 
30 I 

I 
I 
I 
I 
I 
I 

-65 I 
I 
I 
I 
I 
I 
I 
I 

-259 I 
-170 I 

I 
I 
I 
I 
I 
I 

-75* I 

I 

3773.8 132 
3773.9638 

3774.0466 
3774.1527 
3774.2562 
3774.3343 
3774.4369 
3774.4779 
3774.6770 
3774.7366 
3774.8037 
3774.8877 
3774.9404 
3774.99 12 
3775.0143 
3775.2558 
3775.3624 
3775.4644 
3775.4902 
3775.5789 
3775.6483 
3775.7451 
3775.8817 
3775.9399 
3775.9747 
3776.1102 
3776.2773 
3776.3647 
3776.5092 
3776.7121 
3776.8021 
3776.8352 
3776.9759 
3777.0 1 12 
3777.1476 
3777.2125 
3777.2903 
3777.3409 
3777.3900 
3777.4596 
3777.51 18 
3777.51 18 
3777.6 1 13 
3777.6533 
3777 -6894 
3777.7144 
3777.7144 
3777 .?651 
3777.8222 
3777.8446 
371 7.9 157 
3777.9483 
3777.9€8 1 
3778.2294 

3774.0285 IS* 

IS* 

SO PBISQ 

ZLNS IS* 
PLNS 

IS* 
c2 
c2 

I 



26453.726 1 
26458.376 2 
26456.945 3 

I 
I .  
I .  
I .  

I 
I 
I 
I 
I 
I 
I 
I 
I- 
I 
I+ 
I+ 
I 
I 
I O  
I 
I -83 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I- 
1-236 
I 
I 
I 
I 
I 
I 

I o  

I 
I 
I 
I 
1 
I 
I 
I 

-5* I 
I 
I 

20* I 
I 
I 
I 
I 

-84 I 
I 
I 
I 
I 

-204 I 
I 
I 

-230 I 
I 
I 
I 

-309 I 
I 
I 
I 

-218 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-225 I 
I 
I 

I 
I 
I 

3778.3982 
3778.4482 
3778.6525 

2 25456.517 
26456.00 1 
26455.259 
26453.7 16 

1 26453.438 
26452.569 
26452.2C2 

2 26451.902 
26451.629 

1 20121.145-46577.625 2.5- 3.5 i . 
I .  
I .  
I .  

I .  
I .  

6.5- 6.5 I . 
I .  

4.0- 4.0 I 1.05 1:46 .41 

0.710 0.750* 40 3778 .7 137 
3778.7874 
3778.8934 
3779.1138 
3779.1535 
3779.2777 
3779.330 1 
3779.3730 
3779.4120 
3779.5733 
3779.6074 
3779.6699 
3779.7373 
3779 A794 

3780.1535 
3780.0928 

3780.1946 
3780.2473 
3780.3791 
3780.5222 
3780 3 6 2 0  

3780 ~ 7 7 3  
3780.7462 

3780 -9983 

3780.6040 

3780 A423 
3780.9490 

3781.0374 
3781.0959 
3781.1767 
3781.3739 
3781.4274 

3781.5739 
3781 -7033 
378 1.8 148 

3781.8922 

3782.0594 
3782.224 1 
3782.2701 
3782.3731 
3782.423 1 
3782.4653 

3782.8553 

3781.5365 

378 1.8428 

3781.9554 

3782.5446 

3783.0083 
3783.04 i o  

3783 2 3  12 

3783.1765 
3783.2009 

34za.090- 7774.653 

36159.885- 9707.980 

1.050 1 . 4 6 3 ~  413 

1.090 1.485 395 

PB 

i 
- ' I  - -  - 2 

i . -  
26450.50; 1 i I .  
26450.261 4 
26449.824 3 

26448.353 4 
26446.855 1 

26446.153 2 

26444.862 1 

1 26449.352 7 36687.810-10238.473 15 

2 26446.440 3 16593.963-43040.400 3 

1 264G5.784 2 9724.351-36170.110 2 5 ~  

26443.861 o 
1 26443.583 0 9386.801-35830.380 4 

26443.239 0 
26442.776 1 
26442.294 0 

i :  i 
I .  I 
I .  
I .  . - . 2.5- 1.5 I . 
I .  . - . 3.0- 4.0 I . 
I .  
I .  - . 5.0- 4.0 I . 
I .  i 
I .  
I .  - 

6.0- 6.0 6.0- 6.0 I 1.147 1:438 .291 I 

I 

IS* 

IS* 
1.140 1.431 291 

0.983 0.740r 243 

0.442 0.942* 500 

0.801 0.965 164 

1 26441.622 
2 26440.876 

26440.53 1 
26140.258 

1 26439.849 
26439.2S4 
26437.905 
25437.531 
26436 -768 
26436.507 

1 26435.602 

2 
1 
0 
2 
1 
0 
1 
4 
1 
1 
0 14737.728-41173.380 
1 

6313.804-32755.472 

12177.963-~617.815 

41133.945-14593.090 
1 6 i  . -  . 
2 1 1  . -  . 

- 3 1  . -  . 
I 
I 
I 

4.0-  
1.5- 

4.0 i 
0.5 I 

I 
I 

1.0- 1.0 I 

0.487 1.005 518 
1.210 0.840r 370 

0.525 1.035 510 

i 

I 5*5- 5 * 5  
i o 4  

I 
I 
I 
I 
I 

. - . 3.0- 4.0 i : 
I .  
I .  
I .  
I .  
I .  
I .  

0.815 1.150 335 ~~ ~- 
26434.823 
25434.627 
26434.282 
26433.840 

0 
2 
1 
3 26433.113 

26431.962 1 
i 
I 

i :  
I 

26431.641 0 i 
26430.921 0 I 
26430.572 o i i :  i 

2 26430.277 4H 16362.000-42792.230 47 I . - . 4.5- 3.5 I 1.55 1:55 I 

I 

1 26429.723 4 8755.139-35197.829 33 I 2.0- 3.0 2.0- 3.0 I .355 1.072 .717 I 
26427.552 0 I I .  I 

I I .  I 26426.483 0 

26425.303 0 I I 
2 26426.255 1 22537.265-48963.485 35 I . - . 5.3- 4.5 I . 

1.050 0.900* 150 
0.362 1.080 718 

DJl C9 

1.315 1.055 260 
I .  

, 
26425.138 1 
26424.926 0 i :  i 

I .  I 



c c 
26422.768 0 
26422.413 0 
23421.546 1 
26421.227 0 
26420.512 1 

2 26420.631 2 
2 26420.631 2 

26419.326 1 

26412.318 3 
1 25417.364 6 

26415.623 6 
2 26414.936 4 

26414.139 1 
26413.874 0 
26413.279 1 

126412.431 1 
2 26411.870 4 

26410.994 1 
26410.673 0 
26410.157 1 
26409.930 1 
26409.771 1 

26407.261 1 
26405.961 1 

26406.278 2 
26455.973 0 
26405.196 1 
26404.294 1 
26403.969 0 
26403.544 1 

1 26402.650 0 
26402.09% 1 

1 26401.173 0 

2 26400.102 1 
1 26399.623 6 

26397.558 3 

1 26396.772 7 

2 26395.438 0 
26394.763 0 
26394.197 0 
26393.534 0 
26392.921) 0 
26391.633 2 
26391.273 0 
26391.106 0 
26330.803 2 
26390.456 1 

2 26389.641 3 
26739.621 3 

26428.854 4 

1 26407.839 4 

2 26406.833 1 

2 26400.-701 2 

26397.178 1 

26395.863 o 

21570.405-4ZC91.025 11 
18720.075-45140.685 21 

8768.139-35185.490 13 

31916.975- 5502.060 21 

11840 .7 15-38253.110 36 
3 0 ~ 1 . 7 0 5 -  390.846 11 

32552.325- 6144.515 29 

.805- 2014.966 -6 2842 

15074.953-41477.600 8 

13725.661-40127.800 34* 
19317.370-45718.025 46 
19632.555-46032.640 17 
35578.900- 9179.262 -15 

36635.245- 1C238 -473 0 

35637.895- 9242.356 -51 

35028.065- 8638.233 9 

. - . 1.5- 2.5 . - . 3.5- 2.5 

5.0- 6.0 

2.0- 1.0 2.0- 1.0 

. - . 1.5- 1.5 

- . 3.0- 4.0 
3:5- 2.5 3.5- 2.5 

2.0- 3.0 2.0- 3.0 

. - . 2.5- 1.5 

. - . 7.0- 7.0 

. - . 3.0- 4.0 . - . 4.5- 3.5 - . 1.5- 1.5 
5:o- 5.0 5.13- 5.0 

7.0- 6.0 7.0- 6.0 

. - . 3.5- 3.5 

- . 4.5- 5.5 
2:O- 3.0 

.369 .914 .545 

.970 . 

1:116 1:677 .561 

:998 l i e 6  .488 

1.187 1.448 .261 

11090 11400 .310 

. .4oa 

2.328 1.100 1228 
1.060 0.850 210 

0.362 0.905 543 

1.363 1.169 194 

0.811 0.920r 109 
1.109 1.670 561 

0.982 1.473 491 

0.878 1.881 1003 

1.097 1.085 12 

1.150 1.020 130 
1.225 1.065 160 
1.010 o.ooo* 0 
1.193 1.454 261 

1.120 1.431* 311 

1.158 1.369 211 

1.144 .514 370 

-216 
-9 1 

-63 

-46 

117 

- 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-214 I 
I 

43r I 
I 
I 
I 

-218 1 
-57 I 

I 
I 
I 
I 
I 

-63 I 
I 
I 

-45 I 
1 
I 
I 
I 
I 
I 

-145 I 
I 
I 
I 
I 

-46 I 
I 
I 

117 I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 

158 I 
I 

3783.5402 
3783.59 11 
3783.7 i s 2  
3783.7609 
3783 -8.203 
5783.8463 
3783.8463 

3784.0393 

3784.3 142 

3784.6621 

3784.8995 
3785.0210 

3785.2270 

3783.9472 

3784.1776 

3784.5536 

3784 .?763 
3784.8142 

3785.1014 

3785.2727 
3785.3455 
3785.3795 
3785 -4023 
3785.6792 
3785.7621 
3785.8051 
3785.8234 
3785.9030 
3 7 8 5 . ~ 6 7  
3786.0581 

3786.2950 

3786.6351 

3786.1875 
3786.234 1 

3786 -4232 
3785.5030 

3786.7028 
3786.7887 
3786 .a574 
3787.1493 

3787.2664 
3787.3968 
3787.4506 

3787 -6359 

3787 -2082 

3787.5547 

3787.7311 
3787.8192 
3788.0043 
3788.0556 
3758.0795 
3788.1230 

3735.26 11 
3708.2927 

3788.1728 

c2 
c2  

f 

JQ 



I OBS OBS TERH TEW I 06s 06s OBS I TERH TERH TERH I OBS TERH I 
C UAVENUI?BER I 72 - T I  0-C I J2 - J1 J2 - J1 I 62 G I  DG I G2 61 DG I IS IS I WAVELENGTH NOTES 

26389.160 
26333.327 
25337 -330 
26387.035 
26385.85 1 

2 26355.532 
26385.190 
25354.577 
26353.932 

1 26333.587 
2633.31 1 
26382.704 

1 26381.709 
26381 -593 
26381 -014 

1 26379.605 
2 26378.571 

26378.117 
126377.118 

26376.453 
126375.926 
1 2C374.569 

26372.914 
26372.421 
26372.173 

1 26371.411 
2 26359.115 

26168.056 
2 26367.785 
2 26366.874 

26366.430 
2 26364.921 
1 26364.281 

26363.428 
1 26362.295 

1 
0 
1 
0 
2 
7 29621.300- 3235.770 
1 
1 
5 
2 14853.317-41236.870 
1 
1 
28 1'4853.317-41234.990 
28 
0 

I -  
I 
I 
I 

I 
I 3788.3589 
I 3788.4785 
1 3788.6216 

i 
I 

I 
I 
I 

I 
I 

2 I 1.5- 0.5 

3 4 1  . -  . 

3 6 1  . -  - 

i 3788.6588 
I 3788.8340 

68 77*1 3788.8798 
I 3788.9289 

i .  i 
I .  I 

1.5- 0.5. I 1.074 :338 .736 I 1.045 0.299 746 

I .  I 
I 1.10 1:10 I 

4 . 0 -  4 . 0  I . I 0.786 1.020 234 

I 3789.0169 
-338 I 3789.1096 

3789.1591 
3789.1988 
3789.2859 
3789 A289 
3789.4455 
3789.5287 
3789.73 1 1 

I 3789.8797 
i 3789.9449 

i 
I 

4 . 0 -  4 . 0  1 
I 
I 

5.0- 4 . 0  I 
3.5- 2.5 I 

I 
6.0- 5.0 1 

I 
4 . 0 -  4 . 0  I 
2.0- 3.0 I 

I 
I 
I 

1.0- 2.0 I 
1.5- 0.5 I 

I 
4.5- 4.5 I 
2.5- 2.5 I 

I 
3.5- 3.5 I 
3.0- 3.0 I 

I 
2.0- 1.0 I 

I 
I 
I 
I 
I 
I 
I 
I 

3.5- 4.5 I 
I 
I 
I 
I 
I 

4 . 0 -  3.0 I 
I 
I 
I 
I 
I 

i 
I 
I 0.786 1.080 294 
I 
I 

:778 1:032 .254 I 0.801 1.055 254 
.051 1.331 .280 I 1.043 1.321 278 

I . .358 I 1.100 1.454* 354 
I 

.477 I 0.985 1.463 478 
593 

I 
I 
I 

711 
I 1.425 0.840 585 
I 
I 1.225 0.955 270 
I 0.710 1.000r 290 

:889 1:479 .590 I 0.880 1.473 

:760 1:471 .711 I 0.771 1.482 

-170 

-148 -146 
193 182r 

i 
26 I 5.0- 4 . 0  
25 I 3.5- 2.5 

0 1  . -  . I 

4 9386.801-35766.330 
6 33876.910- '7498.364 
1 
5 35556.380- 9179.262 
1 
5 34150.575- 7774.653 
6 32519.048- 6144.515 
0 
0 
1 
4 30671.063- 4299.659 
2 41062.170-14693.090 35 i . - . 
1 I 
1 W  19317.370-45685.090 65 I . - . 
1 20121.145-464r?8.000 19 I . - . 
1 
3 35607.330- 9242.356 
2 11840.715-36204.990 
1 
9R 28565.887- 2203.606 

+ i 3790.0884 DJ1 DGQ 
I 3790.1833 

117 114 1 3790.2597 
-93 -95 I 3790.4547 

i 

I 
I 
I 

4 I 4.0-  4 . 0  
36 I 2.0- 3.0 

7 I 1.0- 2.0 

I 3790.6926 
I 3790.7635 
I 3790.7991 

71  71  I 3790.9087 
i 3791.2387 
I 3791.3896 
I 3791.4300 
I 3791.5610 

I 
1 7 1  . -  . 
6 1  . -  . 

I I 1.150 1.369 219 
I 0.811 1.085 274 
I 

584 
I 
I 

:912 1:493 .%1 I 0.911 1.495 

i 3791.6248 
i 

-281 I 
I 

-114 I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

-181 I 
I 
I 
I 
I 
I 

I 

3791.8332 
3791.9339 
3792.0566 
3792.2196 
3792.2875 
3792.3 145 
3792.4657 
3792.5082 
3792.6482 
379?.6863 
3792.7 181 
3792.7628 
3792.8069 
3792.8585 
3792.9286 
3793.0024 
3793.1259 
3793.1845 
3793.2408 
3793.3757 
3793.4696 
3793.6041 
3793.7612 
3793.8327 

i 
I 
I 

14 I 2.0- 1.0 -108 
26361.823 3 
26351.635 1 
25360.5% 1 
25360.289 1 
26359.316 1 
26359.051 0 
25358.830 0 
26358.519 0 

2 26353.213 2 
26357.8% 3 
26357.357 1 
26355.854 2 
26355.956 2 
25355.523 1 

1 26355.136 2 
2635G.261 0 
26353.5CS 0 
26352.674 0 
26351.583 1 
26351.065 1 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

37084.510-10726.322 25 I . - . 

6313.856-32669.040 24 I . - . 

1.391* 311 

1.000* 513 



c c 
I OCS OBS TERM TER:I I OES 03s OBS I TERM TERM TERM I OBS TERM I 

C LIAVEt!U?tDER I T2 - T1 0-C I J2 - J1 J2 - J1 I 62 61 DG I 62 G1 DG I IS IS I WAVELENGTH NOTES 

I 
26350.559 2 I 
26355.031 1 1 
263’,9.665 1 I 

2 26351.021 0 40341.970-13910.652 3 I . - . 

263Ci9.078 3 I 1.5- 2.5 
26347.677 1 
26347.C90 0 I ~ . .  . 

26346.5C3 2 i 
1 26346.228 6 30645.856- 4299.659 31 I 2.0- 2.0 
26545.203 1 I 
26345.054 2 
26344.086 1 I 
26343.0C3 0 
26342.834 1 
26342.034 1 

2 26541i070 2 40331.990-13990.952 32 i . - . 
1 263<0.575 3 12351.522-33692.075 22 I , - . 
26340.204 0 
26339.607 3 
25333.332 1 

I 
I 1.5- 2.5 
I 

26338.050 1 i 
26337.928 1 I 
26337.763 1 I 
26335.904 0 I 
26335.633 0 I 

26335.066 1 I 
2 26335.360 2 14561.607-40396.955 12 I . - 

1 26333.605 1 
26332.995 1 
26332.3 19 
26332.120 

1 26331.375 
26331.045 
26330.464 
26329.878 

1 26328.556 
2 26327.968 

1 
1 
1 
0 
1 
0 
5 
1 

26327.150 1 
25326.858 1 

2 25326.609 3 
26325.474 3 
25325.226 1 

1 26324.893 3 
2 26324.336 0 
26323.427 1 
26322.232 0 
26322.139 0 
26321.831 0 

2 26320.802 2 
1 26330.579 1 
1 26320.653 2 

10486.922-35818.300 

34103.210- 7774.653 
21359.050-47587.019 

34964.825- 8538.233 

14912.011-41235.870 
19863.335-46197.758 

23556.550- 3235.770 

14353.317-41173.380 
8763.133-35033.705 

i 
I 
I 
I 
I 

I 
I 

I 
I 

1 

I 

-31 . -  . 

9 I 5.0- 4.0 
- 1 1  . -  . 

171 . -  . 

34 I 4 . 0 -  4 . 0  
-29 I . - . 

I’ 
221 . -  . 
131 . -  . 
- % I  . - . 

26319.002 1 i 
26317.769 2 I 

1 26318.504 5 34093.140- 7774.653 17 1 3.0- 4 . 0  

1.5- 1.5 

2.0- 2.0 

0.5- 1.5 
6.0- 5.0 

1.5- 1.5 

1.0- 1.0 

5.0- 4 . 0  
2.5- 2.5 

4 . 5 -  5.5 

4 . 0 -  4.0 
2.5- 1.5 

1.5- 0.5 
2.0- 1.0 
4.0- 4.0 

3.0- 4.0 

1:55 1:492 .059 

.90 1:55 .65 

i973 1;418 .445 

:493 1:029 .536 

11057 1:467 .410 

i 
1.541 1.482 59 I -81 -81 

I 

i 
1.920 1.728* 192 I 
0.995 1.170* 175 I 

I 
I 
I 
I 
I 
I 
I 
I 

1.149 0.800~ 349 I 
I 

i 
0.355 1.103* 748 I -238 

I 
i 
I 

1.028 1.463 435 I 66 
1.254 O.OOO*  0 I 

I 
I 

1.122 1.514 392 I 
I 

0.496 1.020 524 i 
0.921 0.740 181 I 

i 
0.484 0.299 185 I 
0.362 1.380 1018 I 
0.786 1.153 364 I 

I 
1.053 1.463 410 I -38 

66 

-*- 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3793.8421 
3793.9372 
3793.9760 
3794.0372 
3794.1218 
3794.3322 
3794.4081 
3794.4920 
3794.5323 
3794.6792 
3794.70 14 
3794.8408 

3795.0212 
3795.1292 
3795.1763 
3795;2753 
3795.3467 
3795.400 1 
3795.486 1 
3795.5258 
3795.7105 
3795.7281 
3795.7519 
3795.8757 
3796 -0517 
3796.0982 
3796.1406 
3796.3512 
3796 -4392 
3796.5366 
3796.5653 
3796.6728 
3796.7203 
3796.8041 
3795.8886 
3797.0778 
3797.1641 
3797.2821 

3794.996a 

i 3797.3242 
40 I 3797.3601 

I 3797.5238 
I 3797.5596 
I 3797.6076 

I 3797.8191 
I 3797.9916 
I 3798.0050 
I 3798.0494 

-77 I 3798.1979 
I 3798.2301 
1 3798.3053 
I 3798.4577 

I 3798.6356 

I 3797.6808 

-38 I 3798.5296 

---- 

so 



I 

I OBS 03s TERM TERlI I ODs 06s OBS I TERM TERM TERM 
C WAVEt:UI:EEP. I T2 - T1 0 - C  I J2 - J1 J2 - J1 I 62 G1 DG I 62 G1 06 

26317.551 
26317.078 
26L16.194 
263 15.493 

1 26314.854 
2 26314.624 
263 13 -787 
26313.435 

1 26312.697 
26310 -958 

2 26309.824 
26309 -452 

2 26309.101 
26308.698 
26305.316 
26308.168 

2 25306.914 
26305.98 1 
26305.031 

I 26304.433 

I 
I .  I 

I 3798.6671 
I 3798.7354 
I 3798.8630 
I 3798.9642 

-60 -53 I 3799.0564 

1 
1 
1 
0 
6 3359.347- 6144.515 
3 32032.585- 5717.976 
2 
1 
9R 30612.323- 4299.659 
5 
4 13192.903-39502.705 
4 
1 8709.640-35018.725 
1 
1 
0 
4 12048.548-38355.450 
1 
1 

i .  
I .  
I .  

22 i 5.0- 3.c 3.0- 3.0 i 1.121 1.478 .357 
15 I . - . 4.5- 3.5 I . 

I I .  
I I .  

33 I 3.0- 2.0 3.0- 2.0 I . 
I I .  

1.118 1.473 355 
1.335 1.596 261 -12 i 3799.0896 

I 3799.2105 
I 3799.2612 

-90 -90 I 3799.3679 
I 3799.6190 Is* 

-161 I 3799.7a28 
I 3799.8365 

-146 I 3799.8372 
I 3799.9454 
I 3800.0006 

0 
1.408 1.482 74 

0.372 0.920* 548 

0.308 0.911 603 

221 . -  . 2.5- 3.5 i . 
I .  . 3.5- 3.5 I . I 

I I .  
I I .  

161 . -  

I i .  
I .  

i 3800.0220 
-99 I 3800.2031 

I 3800.3379 
I 3800.4679 

-0.054 0.698 752 

I 3800.5529 
I 3800.5939 
I 3800.7060 

25304.209 
26563.433 
2633.163 
26302.735 
26302.012 

1 26301.079 

I 
1288 1:454 .166 I 

I 
I 

:130 1:476 .345 I 1.125 1.473 348 

.lo1 i 3800.7451 SI JQ 
I 3800.7982 
I 3800.9114 

37 42 I 3801.0462 IS* 
i 

4 . 0 -  3.0 4 . 0 -  3.0 I 
I - . 3.0- 4 . 0  I 
I . - - 3.0- 3.0 I . - . 5.0- 5.0 I 
I 
I 
I 
I - . 3.0- 3.0 1 

32445.590- 6144.515 4 
26300.641 

1 26300.435 
26300.250 

1 26299.687 
126299.014 
26298.422 
26597.785 
26297.227 
26297.335 

0.975 1.463 488 

0.811 1.120* 309 
' 0.801 1.104 303 

I 3801.1095 
-60 -64 I 3801.1393 4 34075.080- 7774.653 8 

2 
0 11340.715-33140.400 2 
5 9386.801-35585.835 -20 
0 
0 

i 
I 

-123 I 
I 
I 
I 
I 

-156 I 
I 
I 
I 
I 
I 
I 

-28 I 
I 
I 
I 
I 
I 
I 

-195*1 
I 
I 
I 

-204 I 
I 

380 1.1660 
3801.2474 
3801.3447 
380 1.4303 
380 1.5223 
380 1.6030 
3801.6308 
380 1.6617 
3801.7403 
3801.8440 
3801.9091 
380 1.9663 
3802.0191 
3802.0657 
3802.1245 
3802.2675 
3802.4224 
3802.5034 
3802.5946 
Yi02.6544 
3802.7016 
3802.7315 
3802.7869 
3802.9439 
3803.0015 
3803.1653 
3803.2059 

-122 

- 32 

DJO 2JD6 

, 

I 

, 
1 

J 
0 
1 9724.351-36021.165 7 
1 
2 3809'1.785-11799.241 16 
0 
1 
1 

I 
1 0.442 1.048 606 
I 

f . I 1.090 1.373* 283 
I '  
I 
I 

1 26576.821 
26295.277 

2 2635.550 
26295.110 
25294 ~ 7 14 
26234.349 
26294.027 J 

i 1.238 0.950* 288 
I 
I 
I 
I 0.362 0.998 636 
I 

26287.955 0 
26197.557 1 

i :  
I 
I .  

1 262i.6.425 2 8768.139-35054.555 -1 i . - . 2.0- 3.0 I . 
25285.144 2 I I .  



c 
I OPS C93 TERM TEEM 

C UAVENUIIGER I T2 - T I  0-C I J2 - J1  J2 - J1 

I 
2 26235.912 2 37012.210-10726.322 2+ I . - . 4.5- 4.5 
1 26284.914 3 12177.152-33112.875 2 I . - . 1.0- 1.0 
1 2 6 m . m  5 36522.818-1023s.473 24 i 5.0- 6.0 5.0- 6.0 
2 26233.578 6 35525.910- 3242.356 24 I 4.5- 3.5 4.5- 3.5 

26282.577 1 I - 
2 262Z.170 O 20063.650-463G5.820 o i . - . 4.5- 4.5 

26281.652 0 I 
26230.557 0 1 
26279.870 1 I 

2 26250.244 1 40973.325-14653.090 9 I . - . 0.5- 0.5 

26279.035 0 
26278.750 2 
26278.009 0 

i 
I 0.0- 1.0 
I 

26265.464 2 
26265.023 1 
26264.706 1 
26264.378 1 
26263.2<6, 0 
26261.622 1 

126261.407 1 
26251.220 0 
26253.971 1 

1 26258.367 2 
2 26258.509 5 

26257.003 0 
2 26256.693 5 

26255.448 0 
26254.955 3 

2 26254.424 4 

2 25253.531 3 
2 26253.374 3 

26253.134 1 
2 26252.833 0 
1 26252.572 3 
2 25251.133 2 
2 26250.329 4 

2 m 3 . a o 2  2 

26272.612 1 i 
2 26272.314 2 17296.905-43569.180 39 ! . - . 4.5- 3.5 
2 26272.013, 1 20073.840'46345.820 33 1 . - . 5.5- 4.5 
2 26270.780 4 i 3 8 0 9 . 9 i o - ~ a 0 ~ 0 . 6 ~ 5  5 I 4.5- 5.5 4.5- 5.5 

26270.051 1 I 

26268.562 0 I 
I 

2 26269.227 3 34907.455- 8638.233 5 I . - . 6.5- 5.5 

1 26267.330 9R 28470.960- 2203.605 26 I 2.0- 1.0 2.0- 1.0 

I 
I 
I 

14912.011-41173.380 33*l . - . 4 . 0 -  4 . 0  

1 
6313.866-32572.811 22 i . - . 4.0-  5.0 

33756.860- 7498.364 13 I 3.5- 2.5 3.5-. 2.5 
I 
I 
I 
I 

31758.755- 5502.060 -2 I . - . 2.5- 1.5 

31972.395- 5717.976 5 I 4.5- 3.5 4.5- 3.5 

33532.35- 7278.M2 s i 5.5- 4.5 5.5- 4.5 
30223.215- 3969.8'ib 5 1 2.5- 2.5 2.5- 2.5 

I 
24659,305-50912.115 23 i . - . 4.5- 3.5 
14025.007-40277.550 29x1 . - . 4 . 0 -  5.0 
20063.650-463?4,760 23 I . - . 4.5- 3.5 
Z6977.120-10726.322 31 I . - . 5.5- 4.5 

1 36150.122 7R 25250.080- 9 . 0 0 0  42 I 1.0- 0.0 1.0- 0.0 
26Zi3.870 3 I 
262fi8.:'?3 1 I 
26243.53 0 1 

035 09s OBS 
62 G1 06 

1.078 1;402 .324 
1.178 1.370 .192 

11027 I 

105 
1:115 11444 .329 

:66 1:06 .40 

. .38 

1;092 1i484 -392 

1:27 1:31 .04 

1:214 1;596 .382 

. .21 . .641 

1:290 :OOO 

I 
1.164 1.391 227 I 91 
0.525 0.765 240 I -229 
1.104 1.431 327 I+ 11 
1.176 1.369 193 I 46 52* 

I 
1.049 1.030 19 I 

I 
I 

0.485 0.840 355 I 
I 
I 

i 
1 
I 
I 
1 

0.494 1.005 511 I 
0.790 1.030* 240 I 
0.657 1.060* 403 I -203 

95 
I 

1.100 1.514* 414 I 
I 

1.104 1.495 391 1-127 -115 
I 
I 

I 
I 

0.496 1.150 654 I 
I 
I 

0.487 1.010* 523 I -251 
1.272 1.321 49 I- -28 

I 
1.270 1.169 101 I+ 

I 
I 

I 

I 

1.130 1.454 324 I- 

1 

1.210 1.596* 386 I -  
4 1.341 1.545 204 I- 

1.025 1.670 645 I 49 

1.140 0.950% 190 I 
0.975 iiiis is0 i 
1.049 1.055 6 I 
1.125 1.391 266 I 0 431 
1.290 O.OOO* 0 I -36 -30 

3803.2395 
3803.3839 
X03.4627 
3803.5772 
3803.7221 
3803.7810 
3803.8560 
3804.0 145 
3804.0598 
3804.1139 
3804.2274 
3804.2760 f 
3804.3833 
3304.6248 
3804.6684 
3304.7870 JQ 
3804.8684 ISQ 
3804.9346 
3804.9826 
3805.1648 
3805.2080 
3805.2516 
3805.4302 
3805.5315 
3805.6552 
3805.7515 
3805.9228 IS* 
3806.2004 
3806.2643 
3806.3103 
3806.3578 
3806.5219 
3806.7573 
3806.7884 
3806.8155 
3806.9966 
3807.1422 
3807.2086 
3807.4270 
3807.4719 PBQ 
3807.6525 
3807.7240 
3807.8010 
3307.8912 
3807.9305 
3807.9533 
3807.9231 
3808.0317 
3808.0696 
3808.2783 
3808.3225 Is* 
3808.4250 IS* 
3808.4616 
3808.5888 
3808.6569 



2 262q7.947 
26247.131 
26245.703 
26245.679 
26245.515 

126245.246 
2 26245.054 

25244.8%7 
1 2632.456 
2 26242.033, 

26240.524 
26240.353 
26239.233 
26238.769 

2 26237.979 
2 26237.649 

26236.124 
25235.355 
26234.887 
26232.865 

2 26232.571 
26231.050 

1 25230.347 
1 26229.657 

26229.19; 
26228.7 19 

126228.546 
2 25227.218 
126225.717 
2 26225.530 

2622%. 05 1 
56223.910 

2 26223.435 
2 26222.631 

25222.102 
2422 1.595 
26220 -821 
262 19.964 
26279.355 

2 26218.997 
2 26218.560 
2 25218.313 

26217.835 
21 2 15.693 
26216.560 
26215.829 
26215.197 

1 26214.602 
2 26214.C36 

262 13.661 
2 26213.260 

26212.170 
26211.659 
2621 1.376 

2 26241.3::2 

35955.905- 9707.980 
1 

22 I 
I 
I 

I . 6.5- 6.5 1 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

I 

I 

1.140 1.485* 345 
I 
I+ 
I 
I O  
I 
l- 

I 
I -80 
I 
I 
I 

1-165 
I -25 
I 
I 
I 
I 
I 
I 
I 
I 
(-104 
I- 
I 
I 
I- 

I 
I 
I 18 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i 
I 
I 
I 
I 

1 

I "  

I 
47 I 

I 
I 
I 
I 

-58 I 
143 I 

I 
-84 1 

I 
I 
I 
I 
I 
I 

-10 I 
I 
I 
I 
I 
I 

-239 I 
-78 1 

I 
I 
I 

-41 1 
-256 I 
-661 I 

I 
I 

8 1  
55 I 

I 
I 
I 
I 
I 

- 1 1 5 ~ 1  
I 

179 I 
I 
I 
I 
I 
I 

8 8 1  

I 

3808.7406 
3808.8590 
3808.921 1 
3809.0697 
3809.0936 
3809.1326 
3809.1605 
3809.1905 
3809.5376 
3809.5919 
3809.6993 
3809.8181 
3809.8422 
38 10.0055 
3810.0729 
3810.1876 
3810.2355 
3810.4570 
3810.5673 
3810.6367 
3810.9304 
3810.9731 
3811.1941 
3811.2963 
381 1.3965 
38 1 1.4637 
38 1 1.5328 
3811.5580 
3811.7510 
38 1 1 -8238 
381 1.9876 
3812.2099 
38 12.2318 

IS* 

IS* 

i 
i 

2.0 3.0- 2.0 I 
1.5 1.5- 1.5 I 

I 
1.a 1.0- 1.0 I . 4.5- 4.5 I . 4.5- 4.5 I 

I 
I 
I 
I 

1.5 0.5- 1.5 I . 3.5- 3.5 I 
I 

7R 
7 

30544.891- 4299.659 
28259.990- 2014.966 

25446.024- 2203.0P6 
33520.920- 7278.862 
Z6967.635-10726.322 

3.0- 
1.5- 

1.0- - - 

.941 
1.271 

.750 

1 h 6 5  
1.839 

.524 

.618 

.747 

0.958 
1.263 

0.7'45 
0.996 
1.190 

1.482 
1 .881 

1.495 
1.545 
1.391 

524 
6 18 

750 
549 
201 

3 
8R 1 : 497 

11874 

4 
3 
1 

.904 

1:243 

28252.945- 2014.966 
35479.995- 9242.356 

0.5- - .970 0.920 
1.335 

1.881 
1.369 

96 1 
34 

IS* 

0 
1 
2 
0 
1 
2 
1 
9R 
3 
0 

i 
I 
1 
I 

-19 I 
I 

18 I 
29 I 

I 
I 

7 1  
1Srl  
28 I 
20 I 

I 
I 

17 I 
5 1  

I 
I 
I 
I 
1 

-3 I 
0 1  
9 1  

I 
I 
I 
I 
I 

2 1  
27 I 

I 
26 I 

I 
I 
I 

23671.775-4SYG4.305 

13726.661-39956.990 
34004.281- 7774.653 

1.380 

1.150 
1.239 

0. ooo* 
1.050 
1.463 

0 

100 
224 

I . 3.0- 2.0 I 
4 . 0  5.0- 4.0 I 

I 
I . 3.0- 4.0 I 

5.5 4.5- 5.5 I 
5.0 5.0- 5.0 I . 3.5- 2.5 I 

1:466 
- 

5.0- .223 IS* 
N 
v1 
0 

11673 

1 369 

1:482 

9724.351-35952.890 
13809.910-40037.110 

0.442 
0.657 

1.100* 
0.884 
1.090* 
1.050* 

- 
4.5- 
5.0- - 

. z 7  

.296 
- - . . . . . - . . . - . - . . - 
9356.801-35613.490 

11504.095-37729.665 
0.801 
0.859 191 

I 
I 

2.5 1.5- 2.5 I . 1.5- 2.5 I 
I 
I 
I 
I 

30193.265- 3969.846 
33721.040- 7498.364 

9 
1 
1 
1 
1 
1 
1 
0 
0 
3 
1 
1 
1 
1 
0 
7R 
1 
1 
0 
2 
0 
0 

1.5- - 1.368 .305 1.364 
1.228 

1.670 
1.321 

306 
93 

3812.6809 
3812.8056 
3812.8927 
3812.9462 
3813.0097 
3813.0457 
3813.1195 
38 13.28 13 
3813.3006 
3513.4070 
3813.4989 
38 13.5854 
3813.6678 
3813.7194 
38 13.7778 
3813.9393 
3814.0142 
3814.0548 

i . 3.5- 2.5 I . 4.5- 4.5 1 
3.5 3.5- 3.5 I 

I 
I 
I 
I 

14295.565-40514.565 
19466.530-45535.090 
35450.650- 9242.356 

0.790 
1.151 
1.145 

0.800 
0.955 
1.369 

10 
196 
224 

- - 
3.5- 1 I140 2 9  

i 
3.0 3.0- 3.0 I . 5.5- 5.5 I 

I . 3.5- 4.5 I 
I 
I 
I 

32359.115- 6144.515 
3tO13.250-11799.241 

19277.180-45490.434 

3.0- 1.320 
1.145 

0.847 

1.473 
1.373 

1.065 

153 
228 

2 18 

1.332 .150 



c 
I 

26211.148 0 I 
2 26208.814 0 17242.750-43451.520 44 I . - . 
1 26208.505 2 8763.159-34976.640 4 I . - . 
2 26207.943 3 15641.180-41849.030 13 I . - . 

26206.755 0 
26206.282 2 

2 26205.684 7 
26205.523 3 
26205.332 2 

126204.536 7R 
26204.155 0 
26203.695 1 
26202.759 2 

36931.980-10726.322 

33979.215- 7774.653 

I 
I 
I 
I 

2’t I 4.0- 4 . 0  

i 
2 26202.442 0 14295.565-40493.010 -3 I . - . 

26201.864 1 
1 26199.676 6 35378.940- 9179.262 -2 i 5.0- 5.0 

26199.352 0 I 
26198.057 1 I 

1 26198.363 4U 35970.903- 9772.532 -8 I 1.0- 0.0 

26196.477 1 i 
2 26196.266 1 40889.360-14693.090 -4 I . - . 
1 26195.723 8R 35375.000- 9179.262 -15 I 6.0- 5.0 

26194.455 1 I 
26194.218 1 i 
26192.812 3 I 
26192.184 3 I 

2 26191.873 3 ,15657.156-41849,030 -1 I . - . 
2 26191.873 3 38199.355-12007.503 21 1 . - . 

26 19 3.940 
26190.805 
26189.824 
26 183.81 1 
26183.176 
26 187 2 9 1  

1 26186.9<4 
1 26126.666 

26184 -440 
26 183.198 
26 182.655 
26 182.239 
26 181 3 7 8  

1 26181.393 
1 26130.952 

26 179.557 
26179.267 

2 26178.508 
2 26178.216 
2 26176.910 

26 175.799 
26 175.271 

1 26174.910 
2 26173.374 
2 26173.019 

26 172.855 
26 172.462 

1B - i  
1B I 
2 I 
0 I 
1 I 
1 I 
2 13726.661-39913.605 0 I . - . 
1 14737.7M-4C924.450 4 I . - . 
0 I 
2 
1 
2 
2 I 
4 8768.139-34949.520 12 1 2.0- 2.0 
7R 35360.215- 9179.262 -1 I 6.0- 5.0 
3 
1 I 
3 17532.937-43711.415 30 i . - . 
4 33457.050- 7275.&62 28 I . - . 
0 20952.550-47129.430 30 I . - . 
0 I 
0 1 
6R 32319.412- 6144.515 13 I 4 . 0 -  3.0 
0 ;7295.905-43470.195 84 I . - . 
0 19317.370-45490.434 -45 I . - . 
0 I 
1 I 

2.5- 1.5 
2.0- 3.0 
3.5- 2.5 

5.5- 4.5 

4 . 0 -  4.0 

3.5- 4.5 

5.0- 5.0 

1.0- 0.0 

1.5- 0.5 
6.0- 5.0 

2.5- 2.5 
2.5- 1.5 

3 . 0 -  3.0 
3.0- 3.0 

2.0- 2.0 
6.0- 5.0 

3.5- 3.5 
3.5- 4.5 
1.5- 2.5 

4.0- 3.0 
4.5- 3.5 
4.5- 4.5 

OBS OBS OBS I TERM TERU TERM 
62 G l  DG I 62 61 DG 

.F6 . 

. .175 

1:113 1:462 .349 

1:166 11454 .289 

1:02 : 

1i189 l i 4 6 2  .273 

.362 1.084 .722 
1.231 1.449 -218 

1:215 1:473 .258 

1.200 1.190s 10 
0.362 1.160* 798 
1.040 1.080* 40 

1.214 1.391 177 

1.115 1.463 348 

0.790 0.860* 70 

1.165 1.454 289 

1.000 o.ooo* 0 

1.350 0.840* 510 
1.182 1.454 272 

1.000 1.080 80 
1.045-0.019 1064 

1.150 1.075 75 
0.815 1.185 370 

0.362 1.085 723 
1.220 1.454 234 

1.238 0.955 283 
1.002 1.545 543 
0.350 0.920 570 

1.220 1.473 253 
0.494 0.860 366 
1.225 1.065 160 

OBS TERU 
IS IS 
---r----- 

-314 

229 228 

33 33 

-53 

22 

-139* 

53 57 

-196 

215 -210 
34 41 

-72 

-60 -62 

WAVELENGTH NOTES .------------------- 
3314.0880 
3814.4277 
38 14.4726 
3814.5564 f SO 
3814.7274 
3814.7962 
3814.8833 
38 14.9067 
3814.9272 
3815.0431 IS* 
3815.1059 
3815.1727 
3815.3104 
3815.3553 
3815.4395 
3815.7581 
3815.8053 
3815.9493 HAZYJQIQ 
38 15.988 1 
38 16.224 1 
3816.2548 
3816.3339 IS* . 
3816.5187 
3816.5532 
3816.7581 
3816.8496 
3816.8949 C2 
3816.~3949 C2 
3317.0309 
33 
38 

17 -0501 
17.1935 

3817.3368 
3817.4338 
3317.5628 
3817.6134 
3817.6539 
3817.9784 
3818.1596 
38 18.237 
3818.2994 
3818.3958 . 
3818.4228 
3810.4871 ISQ 
38 18.6906 
38 18.7329 
3818.8436 
3618.8862 
3819.0767 
3819.2388 
3819.3159 
3819.3636 IS* 
3819.5927 CP 
3819.6445 
3819.6683 
3819.7258 



26172.096 0 
126171.459 4 
26159.429 2 

126168.620 3 
1 26166.414 5 
26165.715 0 
26165.378 2 
26164.984 1 

2 26114.459 1 
1 26154.071 7 
26163.297 2 

1 26162.974 8 
2 26162.493 4 
26162.285 1 
26159.980 1 

2 26159.428 3 
26159.231 3 

2 26157.912 2 
1 26152.197 4 
26151.915 1 

I I I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 

5.0- 4 . 0  

4 . 0 -  4 . 0  
3.0- 4.0  

I i 
:801 1991 .190 I 0.801 0.990 189 1-219 -222 

I I 

3819.7792 
9386.801-3555s.235 25 

631 3 -865-32’ia. 465 2 1 
33941.055- 7774.653 12 

5.0- 4 . 0  

310- 4:O 
- 

- . .  
2.0- 3.0 

1.0- 2.0 - . .  
- . .  
- 

2:O- 310 

- 
- 

- 

0.0- 1.0 

6.5- 5.5 

- . .  
- . .  
- . .  
- . .  
- . .  

i 0.487 1.330~ 843 i 
I 1 

-338 
1:llO 11455 .345 I 1.118 1.463 345 I -33 

I I 
I I 
I 1.100 1.545* 445 I 
I I 

156 
1:.335 1:478 .143 I 1.327 1.473 146 I -68 -68 

3820.7600 3820.8 175 - 
3820.8598 
3820.9509 
3821.0639 
3821.1111 IS* 
3821.1813 
3821.21 17 
3821.5484 
3821.6290 
3821.6505 
3821.8505 
3822.6857 
3822.7268 
3822.9009 
3823.0236 
3823.0553 IS* 
3823. I416 
3823.1756 
3823.2783 
3823.4008 
3823.5604 
3823.8112 

5.5- 4.5 
2.0- 3.0 

33443.355- 7278.862 -4 
32308.557- 6144.515 29 

30462.625- 4299.659 8 
26162.450- 0.000 33 

1.0- 2.0 i 1.251 1.483 .232 i 1.250 1.482 232 i 78 78 
1.5- 0.5 I . I 0.710 3.150*2440 I 119 

I .  I I 
I I 
I 1.344 1.010 334 I 
I I 
I 1.160 1.373 213 I 

1382 :951 .569 I 0.362 0.930 568 1-242 -244 

2.5- 3.5 

4.5- 5.5 
2.0- 3.0 

21991.980-4C151.405 3 

37957.130-11799.241 23 
8768.139-34920.315 21 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
! 

I 
I 
I- 
I 
I 
I 
I +  
I- 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
! 

I -. . - . . . 

26150.725 d 
125149.836 3 
126149.669 2 
26149.079 1 

32294.378- 6144.515 23 
12322.613-33472.240 42, 

2.0- 3.0 
2.0- 3.0 

1.016 1.473 457 
1.036 1.050* 14 

-52 
0 

0 

58* 

45 

-57 

i .  
IQ 
UI 
N 

261;8.8+6 1 
26143.164 4 

2 26147.305 4 
26146.215 0 
261C4.500 2 
26143.931 6 
26143.931 6 

2 26143.668 6 
26152.178 1 
26141.690 0 
26141.194 0 
26140.831 0 

25135.643 2 
2 iG13Z.324 2 
261X.549 1 
2513f.237 1 

2 261(t0.151 2 

3726.318 4 

1799.241 24 

1.160 0.784* 376 39973.620- 

37942 -865- 

. 000 .393 3823.8946 wVL*2LNQ 
3823.8944 HVL*2LNQ 
3823.9329 
3824.1508 
3824.2222 
3824.2948 

1 : 098 6.5- 5.5 .377 .279 1.097 1.373 276 

I .  
I .  

4.5- 3.5 I . 
I .  

3824.3479 

3824.5208 
3824.6415 
3S24.6671 
3824.7 198 
3825.0245 , 3825.1221 

I 3825.1971 DJ1 SP 
1 3825.2805 
I 3825.5528 
I 3825.5674 
I 3825.6221 
I B25.7934 
1 3825.S968 
I 3326.1594 
1 3526.2668 
I 3826.3834 

’ 3824.4474 IS* CQ 17296.905-43437.020 36 

15178.115-41316.930 9 

0.494 0.960r 466 

-0.085 .0.700* 785 

1.230 1.321* 91 

1.159 1.670 511 

1.158 1.670 512 

0.5- 1.5 i . 
I .  
I .  

1.5- 2.5 I . 2 26135.2~7 3 33634.550- 7498.364 21 
26135.540 1 

26134.458 0 
26132.598 38 

21132.124 2 

26130.248 2 
26128.455 2 

26125.925 0 
26125.131 3 

2 26135.028 4 30104.835- 3969.846 39 

2 26132.498 38 30102.315- 3969.846 29 

2 26130.954 6 33129.300- 7498.Z64 18 

2 25127.721 3 19317.370-45445.065 26 

2 26124.233 2 20689.110-46813.360 43 

I 
3.5- 2.5 I 

I 
I 

2.5- 2.5 I 
I 

2.5- 2.5 2.5- 2.5 I 
I 
I - . 4.5- 4.5 I 
I 
I . - . 3.5- 2.5 1 

. .513 

I I 
1243 11377 .335 1 1.242 1.321 79 I- 

I I 
I I 
I 1.225 1.000* 225 I 
I I 
I I I 1.270 1.070~ 200 I 

! 

, 

i 3826.6462 
I 3826.7689 



c c 
I CES C3S TERil TERM I OBS OBS OBS I TERM TERM TERM 

C WAVEtlUMBER I T2 - T1 0-C I J2 - J1 J3, - J1 I G2 G 1  OS 1 62 61 OG 

I 
26123.213 1 I 
26121.512 1 I 
26119.417 3 I 

1 25118.813 9R 32263.305- 6.144.515 23 I 

I 
I 
I 
I 

-58 I 
I 

-39*1 
I 
I 
I 
I 
I 
I 
I 
I 

-22* I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

102 I 
40 I 

I 
-304 1 
-247 1 

I 
I 

40 I 
I 
I 

-217 I 
I 
I 

-60 I 
I 
I 
I 
I 
I 

-284 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

3826.9272 
3827.1324 
3827 -4833 
3827.57 19 1:162 1:474 .312 4 . 0 -  3.0 

- . .  - . .  

1.0- 2.0 
3.0- 3.0 

6.0- 5.0 

- . .  
6.5- 5.5 

- . .  - . .  

1.5- 1.5 

- . .  - . .  - 
~ 410- 5:O - . .  

- . .  

- . .  

, .  . 

4.0-  3.0 

1.5- 1.5 
3.5- 4.5 

3.0- 3.0 

6.0- 5.0 

5.5- 4.5 
6.5- 5.5 

4.0-  3.0 
3.0- 4 . 0  

1.5- 1.5 

4.0-  4.0  
4.0- 4.0 
4.5- 4.5 

2.5- 3.5 

2.0- 3.0 

5.5- 4.5 

0.5- 1.5 

1.158 1.473 315 

1.613 1.169 444 
1.060 1.085 25 

-63 

0 

41 

27 

.222 

.031 

26117.704 0 i 

1.08 . 

3827.7344 
3827.8307 
3827.8938 
3827.9866 
3828.0 152 
3828.2949 
3828.4043 
3828.6267 
3828.8 1 19 
3829.0037 
3829.0577 
3829.1337 
3829.2237 
3829.3371 
3829.4140 
3829.6 17 1 
3829.7019 
3829.7373 
3829.8541 
3829.9779 

3830.2526 
3830.2927 
3830.4315 
3830.4899 
3830.6104 
3830.8760 
3830.9594 
3831.0310 
3831.0824 
3831.2589 
3831.331 1 
3831.4721 
3831.8095 
3831.9284 
3831.9789 
3832.0380 
3832.2494 
3332.5783 

3832.6649 
3832.6859 
3832.7244 
3832.7505 
3832.8408 
3832.8847 
3832.91 19 
3832.9479 
3832 -9876 
3833.0965 
3833.2 136 

3829.9982 

3832.6328 

2 26117.047 31619.095- J5C2.060 
18720.075-4%836.670 

12 i 
21 I 

I 
I 
I 
I 

2 26116.616 
26 115.983 
26 115.788 
26 1 13.880 
26 1 13.134 

SI 

GQ 
IS* 

IS* 

IS* 

IS* 

JQ 

.- 

261 11.6 17 
26110.354 1 
26109.046 4 

I 
11421 1718 .236 I 
1.132 1.487 .355 I 1.115 1.473 358 

SIP 
1 26138.678 

26108.160 
32253.195- 

35284.096- 

6 144.515 

9179.262 

-2 i 
1 

i 
30 I 

I 
I 

I 
.. 

26 107.546 
26106.773 
26106.249 

1 26104.864 11150 1:46l -311 1.143 

1.152 

.454 311 
26 104.286 
26 104.045 
26103.249 0 i 
26102.405 2 I 

1:210 

.899 

2 26102.267 5 33381.120- 7278.862 9 i 
2 26100.533 6 34738.755- 8538.233 11 I 

26100.260 1 I 
1 26099.314 2 6313.866-32413.146 34 I 
1 26098.916 1 13726.661-39625.550 27 I 

.545 393 
.454 .244 i 1.270 .514 244 

I 
i 0.487 0.995 508 
I 1.150 1.030 120 ~~ - 

26098.095 2 i 
26095.266 1 I 

I 
.882 .983 0.899 1.881 982 

0.496 1.210 714 
0.844 0.920* 76 
0.657 1.060* 403- 

1.263 1.369 106 

2 26095.718 6 28110.650- 2014.966 34 i 
1 26094.MO 3 14912.011-41006.t50 41*l 
1 26093.678 4 12159.465-38253.110 33 I 
2 26093.126 1U 13809.910-39903.115 -19 I 

26095.230 2 I 

1i284 1:448 .164 26092.226 5 I 
2 26089.928 

26389.119 
26088.775 
260M. 373 
26086.934 
26084.695 

1 25084.324 

35332.255- 9242.356 

8768.139-34852.44s 

29 i 
I 
I 
I 
I 
I 

18 I 0.362 1.230 868 
26084.106 1 i 
26083.963 1 I 

I 
I 

26083.701 3 
26083.523 2 
26082.909 1 I 
26082.610 1 I 

2 26082.425 0 22537.265-48619.650 40 I 
26082.180 0 I 
26081.910 0 I 

' 1.315 1.000* 315 

I 
I 1.791 0.700*1091 
I 

2 26081.169 2 15235.771-41316.930 IO i 
26080.372 0 I 



WAVELENGTH NOTES 

2 26080.212 

26077.893 
26077.786 

126077.363 
26077.134 
26576.764 
26073.571 

2 26072.329 
26070.895 
26070.228 
26070.007 
26069.776 
26069.350 

126068.055 
1 26067.533 
2 26066.603 

26066 -240 

1 26078.763 

2 26064.804 

0 31798.195- 5717.976 
5 33353.410- 7774.655 

30 
4 14912.011-40989.330 
1 
0 
2 

0 
0 
0 
4 
0 

ca 

3 14295.565-40357.a75 

I 

I 
I 

-7 I . - . 4.5- 3.5 
9 I 3.0- 4 . 0  3.0-  4 . 0  

. 4 . 0 -  4 . 0  -v - -  

I I I 
I 1.290 1 . 5 9 6 ~  306 I 61 I 

.443 I 1.021 1.463 442 I- -25 I 
I I I 
I I I 
I 0.496 1.000 504 1-423 I 

3833.2371 
3833.4497 

3833.5937 
3833.6559 
3833.6896 
3833.7440 
3834.2135 
3834.396 1 
3834.6071 
3834.7052 
3834.7377 
3834.7717 
3834.8328 
3835.0234 
3835.1021 
3835.2335 
3835.29 19 
3835.5032 
3835.5205 
3835.7383 
3835.8882 
3835.0 131 
3836.0538 
3836.3205 
3836.3426 
3836.4496 
3836.509 1 
3836.5985 
3836.7395 
3836.7958 
3836 -87 19 

3533.5780 
1:030 1:473 

1:40 1:47 

1:245 1:485 

IS* 

IS* 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

i 

i 
19 1 2.0- 3.0 2.0- 3.0 
24 I . - . 4 . 0 -  5.0 
- 2 1  . -  . 2.5- 1.5 

. 5.5- 5.5 
I 

- 3 8 1  . -  

I 
1.400 1 .479 73 I -38 -22 
0.487 1.190 703 I -296 
0.710 0.740* 30 I 

94 
I 

1.030 1.514 484 I 
1.252 1.495 243 1-132 -132 

I 
1.044 1.482 438 I -94 ,-94 
1.250 1.670 420 I 32 
1.150 1.391 241 I 115 116 

I 

7 32212.561- 6144.515 
2 6313.866-32381.372 
1 20121.145-46187.750 

IS* 

1 
6 34703.075- 8538.253 

1 26064.636 9R 2e268.265- 2203.606 27 I 1.0- 1.0 1.0-  1 . 0  
26063.206 1 I 

.240 

.438 1:042 1:480 1 26c62.itz S 30351.813- 4299.659 34 i 2.0- 2.0 2.0- 2.0 
2 26061.339 6 30031.180- 3369.846 5 1 . - . 3.5- 2.5 
2 26061.063 6 36787.360-10726.322 25 I . - . 5.5- 4.5 IS* 

IS* 

26059.251 3 I 
26059.101 2 
26058.374 1 
26057.970 1 

i I 
I I 
I I 

. .  . 
26057.363 

2 26056.405 
1 26056.023 

25055.506 
1 26054.927 

26054.081 
2 26053.491 

26053.178 
26052.749 
26052.4 15 
26050.81 1 
26049.558 

2 26049.205 
1 26049.205 
2 26043.565 

25047.781 

1 
5 
3 
2 
9R 

37855.640-11799.241 
14692.5+9-407M.540 

6 
32% 

10 

3 

20 
-4 
22 

. - . 6.5- 5.5 . - . 2.0- 3.0 

5.0- 4 . 0  5.0- 4 . 0  

. - . 4.5- 4.5 

1.090 1 .373 283 
0.292 1.020 728 

1.175 1.463 288 

1.072 1.545 473 

I I 
I 
I 

I -78 -76 I 
I 

-5* I 
I 
I +  
I I 
I- I 
I I 
I I 
I I 
I I 
I -209 I 
I I 
I I 
I I 
I -280 I 
I I 
I I 
I I 
1-342 I 

j o  I 

I -89 -87 I 

1:202 1:490 33829.570- 7774.653 

33332.350- 7278.862 

.288 

.48 

3836.9572 
3837.0818 
3837.1687 
3337.2148 
3337.2780 

0 
4 
2 
1 
3 
1 

2.5- 2.5 1 3837.3272 
3837.5634 

I 3837.7480 
I 3837.8000 e2 
I 3837.8000 C2 
~ 3837.8943 
1 3838.0098 
I 3838.0670 
I 3838.3433 
I 3838.4882 
I 3858.5355 
1 3838.5980 
I 3838.8231 
1 3838.9146 
1 3838.9901 
I 3839.0240 IS* 
I 3839.0411 
I 3839.1204 

I .  

I .  

I .  

1 .  

17073.340-43122.525 

36774.865-10726.322 
13mi .661-3~75.a70 

. - . 1.5- 2.5 . - . 3.0- 4 . 3  . - . 3.5- 4.5 

0.576 0.000* 0 
iii5o 0;SSS 165 
1.127 1.391 264 2 

2 
1 26047.393 2 14325.007-40072.XO 20*i . - . 4 . 0 -  5.0 
1 26045.518 2 12159.465-33204.990 -7 I . - . 4 . 0 -  3.0 
2 25044.535 3 40035.490-13793.952 -3 I . - . 1.5- 1.5 

0.975 1.100 125 
0.844 1.085 241 
1.180 1.728* 548 

I .  

1 .  
I .  
I .  
I .  
~ 11224 1:482 
I .  
I -  
I .  
I .  

26C44.2'14 1 
26043.790 1 
25042.263 6 

26041.130 1 
1 26041.642 9R 32186.115- 6144.515 42 

2 260%0.900 4 31542.950- 5502.060 10 
2 26040.784 4 31755.755- 5717.976 5 

26050.246 0 

4 . 0 -  3 .0  4 . 0 -  3 .0  

. - . 1.5- 1.5 
- . 2.5- 3.5 

.2!% 1.212 1.473 261 
I I 

1.026 1.169 143 I 0 I 
1.270 1.596 326 I I 

I I 



c 

1.060 0 .860~ 200 
~ 1.170 1.596* 426 

I 
26039.709 1 I 

~ I I 
, 1.010 1.482 472 1-108 -99 I 

I I 
I I 

0.355 0.900* 545 I -261 I 
1.215 1.169 46 I I 

I I 
I I 
I I 

0.530 O.OOO* 0 1 -183*1 
I I 
I I 

I 
I I 

26035.075 3 i i .  
2 26033.605 2 37832.845-11799.241 1 I . - . 4.5- 5.5 I . ~~ 

26032.718 2 i 
26032.250 2 

26031.418 1 
26030.271 2 
26030.043 2 
26029.768 1 
26029.335 1 
26028.348 1 
26028.200 1 

26031.604 3 

. -  
26025.033 2 i I .  
26027.520 2 i i :  
26026.SO 0 I I .  

2 26026.079 1 13809.910-39535.970 19 I . - . 4.5- 3.5 I . 
26025.665 2 I I .  
26024.779, 1. 
25024.357 1 

i .  
I .  ~ . -  

26024.097 3 i I .  
2 26023.949 6 29259.700- 3235.770 19 i 1.5- 0.5 1.5- 0.5 i 11254 :298 .956 
2 26023.<69 2 35265.810- 9242.355 15 I . - . 3.5- 3.5 I . 

26022.882 1 I I .  
26022.243 0 1 I .  

2 26021.898 3 14476.135-40498.010 23 I . - . 4.5- 4.5 I . 
2 26021.647 3 31739.610- 5717.976 13 I . - - 2.5- 3.5 I . . -  _ _  _ _  

26021.093 3 i I .  
1 26020.100 

26017.992 
26316.452 

1 26016.089 
2 26014.728 

26014.606 
25013.919 
26013.515 

1 26012.729 
260 11.984 
2601 1.449 
26010.408 
26009.797 
260 08.795 

1 26007.296 
1 26006.433 

26 0 05.427 
26005.093 

1 26004.650 
26004.415 
26004.081 
26003.939 

35 i 3.0- 2.0 3.0- 2.0 
I 
I 

31 I . - . 1.0- 2.0 
8 I . - . 2.5- 1.5 

9R 30319.724- 4299.659 
5 
1 
0 10486.922-36502.980 
2 31516.780- 5502.060 
0 i 
0 1 
1 I 
2 35785.250- 9772.532 11 I . - . 
1 I 
0 I 
3 I 
1 I i .  
0 1 I .  
7 30306.955- 4297.059 -10 I 1.0- 2.0 1.0- 2.0 I .829 1:491 .662 

1 I I .  
1 I I .  
1 14025.007-40029.640 17 I . - . 4 . 0 -  5.0 I . 
1 I I .  
1 
1 

6 28210.06(1- 2203.606 29 I 2.0- 1.0 2.0- 1.0 I -876 1.503 .627 

1.0- 0.0 

l;015 1:487 .472 

i .  
I .  

1.050 i.ooo* 50 

I 
I 3839.1996 
I 3839.3109 
I 3839.3565 
I 3839.4203 
I 3839.7290 F 2JOG . _ _ _ _  i 3839.7870 
1 3839.8830 

-59 I 3840.0998 
I 

1.250 1.373 123 I 
I 3840.2306 
I 3840.2997 
I 3840.3950 
I 3840.4224 

i I 3840.5917 
I 3840.6253 

0.657 0.850* 193 

1.250 0.299 951 
0.980 1.369* 389 

i 3840;6659 
I 3840.7296 
I 3840.8754 
I 3840.8972 
I 3840.9219 
i 
I 

-195 I 
I 

o -11 i 
9 1 r l  

I 

0.975 1.230 255 

3840.9976 
3841.1363 
3841.2103 
384 1.2684 

I 3841.4630 
I 3841.5028 

3841.5247 IS* 
3841.5955 
3841.6822 
3841.7765 
3841.8275 
3841.8645 
3841.9463 
3842.0929 
3842.4042 SI 
3842.6317 
3842.6853 
3842.8863 
3842.9044 
3843.0059 
3843.0655 
3843.1817 
3843.2917 
3843.3708 
3843.5246 
3843.6 149 
3843.7630 
3843.9845 IS* 
3844.1047 Is* 
3844.2608 
3844.3102 
3844.3757 
3844.4103 
3844.4598 
3844.4808 

i 3841.4022 i 
I 
I -  

i 
-267 I 

I 
I 
I 



1 26003.463 
2 26000.958 

26000.767 
25939 -971 
25999.523 
25999.130 
25998.408 

2 25397.614 
25996.152 
25993.123 
25994.617 

1 25993.289 
25992.617 
25992 - 364 

2 25932.082 - - 
2599 1.424 

1 25991.140 
1 259U.928 
1 25988.096 

25937.767 
1 25986.155 
1 25985.747 

25984.675 
25984.285 
25983.264 
25933.031 

2 25982.226 
1 25980.945 

25980.646 
2 25990.424 

25979.797 
1 25975.707 
125978.011 
2 25937.164 

25976.057 
125974.478 

25974.189 
25973.713 

125972.511 
2597 1.420 
25970.734 

2 25970.473 
25970.097 

125969.853 
1 25958.372 
2 25953.055 
2 25957.200 
2 25966.204 

25364.724 
2 25963.923 

25952.753 
1 25962.553 

25962.191 
2596 1.221 

1 25959.874 

4 35182.696- 9179.252 29 i 5.0- 5.0 5.0- 5.0 
3 13013.685-39014.660 -7 I . - . 5.5- 5.5 
1 I 
3 I 
0 
3 
2 
i 13809.910-39807.520 4 i . - . 4.5 4.5 
0 I 
1 I 
0 I 
4 32137.735- 6144.515 9 I 2.0- 3.0 2.0- 3.0 
1 I 
1 I 
4 34630.315- 8638.233 0 I . - . 5.5- 5.5 
1 I 
4 6313.866-35304.979 27 
1 12159.465-38148.375 18 
5 33762.720- 7774.653 29 
1 
7 32130.660- 6144.515 10 
3 6313.866-32299.581 32 
2 
3 
1 
1 
3 29952.065- 3359.846 7 
0 12159.465-38140.400 10 
0 

4 . 0 -  4 . 0  4.0- 4 . 0  
. - . 4 . 0 -  3.0 

4 . 0 -  4.0 4 . 0 -  4 . 0  

3.0- 3.0 3.0- 3.0 . - . 4.0- 5.0 

. - . 1.5- 2.5 . - . 4.0- 3.0 

3 35688.405- 9707.980 -1 i . - . 6.5- 6.5 
3 I 
4 33753.350- 7774.653 0 I 3.0- 4.0  3.0- 4 . 0  
3 12322.613-38300.595 23 I . - . 2.0- 2.0 
3 13013.695-2j9?0.840 9 1 . - . 5.5- 4.5 
0 I 
5 32118.980- 6144.515 13 I 4 . 0 -  3.0 4 . 0 -  3.0 
1 I 
4H 
2 11840.715-37813.200 26 
0 
1 
1 35212.780- 9242.355 49 
0 
1 14692.549-40462.380 22 
0 14763.705-40732.070 7 
4 35210.405- 9242.356 6 
5 27982.155- 2014.965 11 
5 36692.525-10726.322 1 

. - . 3.0- 2.0 

. - . 2.5- 3.5 

. - . 2.0- 3.0 - - 1.0- 2-0 . . . - - . - 
4:5- 3.5 4.5- 3.5 
2.5- 1.5 2.5- 1.5 
5.5- 4.5 5.5- 4.5 

2 I 
2 15641.100-41605.005 21 I . - . 3.5- 2.5 
1 I 
0 11840.715-37803.250 18 I . - . 3.0- 3.0 
3 I 
1 I 
9R 25959.849- 0.000 25 I 1.0- 0.0 1.0- 0.0 

. .417 

:819 11466 .647 

1487 :979 .492 

1:121 1:463 .342 

1:194 1:477 .283 

:981 1:463 .482 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 

! 

1.037 1.454 417 
0.950 1.070~ 120 

0.657 0.725 68 

0.827 1.473 646 

1.155 1.514 359 

0.487 0.990* 503 
0.844 0.690 154 
1.120 1.463 343 

1.186 1.473 287 
0.487 0.000* 0 

1.184 
0.844 

, 1.110 

I 0.980 
1 1.036 

0.950 

, 

.670 486 

.120* 276 

.485* 375 

.463 483 

.150 114 

. lo5 155 

I 
1:69 

.68 I I 0.811 0.955 144 
I 
I ! 1.108 
I 
I 0.292 
1-0.066 
I 0.977 

152 1:Z.S 1.36 I 0.520 
1.089 1.410 .321 1.070 

.369 261 

.050 758 
~ 040*11C6 . ~. 

.369 392 

.8E 1*136 1 
-391 321 

I I 1.040 0.935* 105 

I I 1.037 0.000 0 

I 
I 0.811 1.081 270 
I 

1:037 :OOO 

-194 

-52 -51 

22 

,295 -293 

0 5w 

92 86 
-249 

-11 

614 

- 15r 

-224 

-62 

-90 
-240 

-93 
7* 

- 153 

-254 

-24 

3844.5512 
3844.9201 
3844.9498 
3845.0675 
3845.1338 
3845.19 19 
3845.2987 
3845.4 16 1 
3845.6324 
3845.7846 
3845.8595 
3846.0560 
3846.15% 
3846.1929 
3846 -2346 
3846.3320 
3846.3740 
3846.7014 
3846.8245 IS* 
3846.8732 
3847.1119 
3847.1723 
3847.3310 
3847.3887 
3847.5399 
3847.5744 
3847.6936 
3847 a 3 4  
3847 -9276 
3847.9605 
3848.0534 
3848.2149 
3848.3180 
3848.4434 
3848.6060 
3848.8414 
3348.8842 
3848.9548 f SI2JD6 
3849.1329 
3849.2946 
3849.3889 
3849.4350 
3849.4907 
3849.5269 
3849.7464 
3849.7934 
3849.9202 
3850.0679 
3850.2873 
3850.4057 
3850.5789 
3850.6093 
3850.6630 
3850.8069 
3851 .a067 



c 
2 25958.719 7 

25957.461 1 
25957.137 3 

2 25956.950 2 
25955.219 0 
25955.813 1 

1 25955.132 7 
1 25954.195 9 

25952.807 0 
25952.430 4 

1 25552.153 6 
25950.617 1 

2 25850.200 2 
25949.630 1 

2 25949.923 7 
2 25947.873 3 
125947.315 1 
2 25946.232 4 
2 25945.696 5 
2 25944.973 0 

25944.824 1 
25943.9G5 1 
25943.033 0 
25942.937 1 
25942.076 0 
25941.509 1 
25940.822 1 
25939.575 3 
25938.271 2 

2 25937.300 3 
1 25936.383 1 
1 ‘25936.256 2 

25936.055 2 
25935.577 1 

2 25935.036 3 
25934.373 0 
25933.346 2 
25532.P85 0 

2 25931.674 0 
~~ . - . . - .  . 

25931.081 0 
25930.831 1 
25930.589 2 
25930.262 2 
25926.817 0 
25528.596 3 
25927.830 2 
25927.026 1 

1 25925.561 7 
25924.8S1 1 
25923.949 0 
25923.406 1 
25922.477 1 

2 25920.555 6 
25918.773 3 

2 25918.293 0 

33457.050- 7498.354 33 3.5- 2.5 

i 
34595.165- 8658.233 18 I . - . 

I 

33729.775- 7774.653 10 
36192.641-10238.473 27 

5.0- 4 . 0  
7.0- 6.0 

36190.615-1023.3.473 

19317.370-45267.550 

37748.140-11739.241 
15657.156-41605.005 
11840.715-37787.990 
35788.555- 9242.356 
35653.670- 9747.980 
25944.980- 0.060 

I 
11 I 5.0- 

I 
2 0 1  . -  

I 
24 I 6.5- 
2 4 1  . -  
4 0 1  . -  
2 3 1  . -  

6 I 6.5- 

-’I . -  

6.0 

5.5 

6 15 

I 
I 
I 
I 

17532.937-43470.195 42 1 . - . 
35115.625- 9179.262 20 I . - . 
9336.801-35323.031 26 I . - . 

I 
I 
I 

11504.095-37439.105 26 I . - . 
i 
I 

I 
I 
I 
I 
I 
I 

22409.025-48340.695 4 I . - . 

I 

I 
3.5- 2.5 I 

1 
I 

6.5- 5.5 1 
I 
I 

5.0- 4 . 0  1 
7.0- 6.0 I 

I 
I 

5.0- 6.0 

4.5- 4.5 

5.5- 5.5 
2.5- 2.5 
3.0- 4.0 
3.5- 3.5 
6.5- 6.5 
1.5- 0.5 

3.5- 3.5 
4 . 0 -  5.0 
5.0- 6.0 

.993 1.312 .319 

1:123 1:463 .340 
1.244 1.441 .197 

11121 1:431 .310 

1:133 1:373 .240 

1:117 1:500 .383 

i .  

1.002 1.321 319 

i 1.160 1.514* 354 

1.125 1.463 338 
1.234 1.431 197 

f 

1.123 1.431 308 

1.225 1.045 180 

1.135 1.373 238 
1.000 0.935 65 
0.811 1.260 449 
1.154 1.369 215 
1.105 1.485 380 
1.550 3.150 1600 

1.238 0.860 378 
1.110 1.454 344 
0.801 1.090 289 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

I 
I 
I 

I 

I 

-35 -56 

267 

118 125 
-75 -75 

95 

34* 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 1  

3851.1780 IS* 
3851.3647 
3851.4127 
3851.4405 
385 1.5SO 
3851.6092 
3851.7 103 
3851.8493 

1 3852.0553 
3852.11 13 
3852.1524 
3852.3804 

1 3852.5269 
1 3852.6319 

, 3852.4423 

-141 i 3852.7878 
-357 I 3852.8707 

2 3 r l  3853.0315 
49 I 3853.1111 

116+1 3853.2185 
I 3853.2406 
I 3853.3771 
1 3853.5066 
I 3853.5209 
I 3853.6488 
I 3853.7330 
I 3853.8351 
I 3854.0203 
I 3854.2141 
I 3854.3584 

-32 I 3854.4947 
-219 1 3854.5135 

I 3854.5434 
I .  i i i 3854.5699 

I .  I I 
I .  I I 
I .  I I 

3.5- 3.5 I . I 0.859 0.926 67 1-574 -597*1 3854.6949 
I 3856.7927 
I 3854.9470 
I 3854.9997 
I 3855.1946 5.5- 4.5 I . I 1.205 1 . 2 6 0 ~  55 I 

I .  I i i 3855.2828 
I .  
I .  
I .  
I .  
I .  
I .  
I .  

I I .  
I I -  
I I .  
I I .  

I I .  

30225.210- 4299.659 10 i 2.0- 2.0 2.0- 2.0 I 1.303 1 : ~  . 

12G48.548-37969.065 38 I 1.5.- 2.5 1.5- 2.5 1-0.054 .832 . 
2Y~W.135- 3069.846 4 I . - . 3.5- 2.5 I . 

i 
I 
I 
I 
I 
I 
I 

,183 I 1.300 
I 
I 
I 
I 

,886 1-0.054 
I 
I 1.140 

1.482 

0 3 3 2  

1 .670~ 

i 
I 
I 
I 
I 
I 
I 

182 I -76 
I 
I 
I 
I 

886 1-304 
I 

530 I 

i 
I 
I 
I 
I 
I 
I 

-70 I 
I 
I 
I 
I 

-308 I 
I 

1 3 1 ~ 1  

3855.3200 
3855.3559 
3855.4046 
3855.6 194 
3855.6523 
3855.7662 
3855.8858 
3856.1037 
3856.2048 
3855.3435 
3856.4242 
3856.5624 
3856.8484 
3857.1136 
3357.1850 



25918.025 1 
25917.682 1 
25917.0?8 1 

2 25916.656 0 
25916.521 0 

125915.477 4 
2 25914.910 2 

25914.423 1 
25913.095 4 
25912.475 1 
25312.286 1 

2 25911.598 1 
25911.007 0 
25910.734 3 

2 25910.123 5 
25309.826 1 

2 25908.165 2 
25907.422 0 
25906.301 4 
25905.821 3 
25305.528 3 

. 1  25905.183 5 
25904.710 3 

1 25904.319 4 
25902.277 1 

2 25301.524 1 
2 25301.318 3 

25900.453 1 
25893.609 1 
25899.320 1 
25398.734 4 
25896.335 1 

25896.483 o 
1 25897.058 5 

25895.423 1 
25894.8139 2 
25894.606 2 

125594.122 4 
2 25393.987 2 

25392.497 0 
2 25991.553 2 

2X91.213 1 
125290.623 4 

25c30.183 0 
1 2 - W . 5 9 7  1 

2WE.103 1 
25537.358 1 
25387.114 4 
2935.227 1 ~~ - _ _  . 
25S85.061 1 

1 25.C83.801 8 
2 25882.657 5 
1 25352.387 3 
2 2231.499 3 

25361.135 3 

I 
1 

I 
I .  
I .  ~ 

i .  i . 3.5- 4.5 I . I 1.356 1.391 35 

33690.140- 7774.653 -10 I 5.0- 4.0 5.0- 4.0  I 1.206 11427 .221 I 1.242 1.463 221 
16352.000-42276.885 25 1 . - . 4.5- 4.5 I . I 1.050 1.120* 70 

i 
I I .  I 

I .  I 
I 

I 
I .  
1 .  I 
I .  I 

I 0.790 1.020* 230 
I 

14295.565-10207.135 28 I . - . 3.5- 2.5 I . 
I I .  I 
I I .  I 

I .  I 
I .  I 

I 
I 

I .  
I 

I 
I I .  
I I .  I 

I I .  I 
I I .  I 

36642.955-10726.322 33 I . - 

I 3-5- 3-5 

29379.945- 3969.846 

12OQ.548-37956.685 28 I . - 
24 I 2.5- 2.5 2.5- 2.5 I 1.036 1:680 ,644 I 1.026 1.670 644 

. 1.5- 1.5 I . 1-0.054 0.904 958 

30204.810- 4299.659 

35083.570- 9179.262 

19863.335-45764.910 -51 I . - . 2.5- 1.5 I . 

32 I 3.0- 2.0 

11 I 5.0- 5.0 

3.0- 2.0 I 1.215 1:480 .265 I 1.215 1.482 

5.0- 5.0 I 1.170 1:450 .280 I 1.170 1.454 

267 

284 

I 0.921 0.660* 261 
16499.640-42qOO.935 23 I . - . 3.5- 4.5 1 . I 0.773 1.000~ 227 

I .  I 
I .  I 

I I I .  
I I .  
I I .  I 

I .  I 
I 

I 
I .  I 

6313.866-32210.835 39 I 4.0- 4 . 0  4 .0 -  4 . 0  I .485 :995 .510 I 0.487 0.995 508 

! ! ! -  
I 1 

32038.610- 6144.515 27*l 3.0- 3.0 3.0- 3.0 1 1:165 1:473 .308 I 1.165 1.473 308 
10+36.770-36330.720 37 I . - . 4.5- 4.5 I . I 0.724 i . i60+ 436 

I .  I I 

I I .  1 
I .  I I 

I I .  I 

. 1.5- 2.5 I . I 0.943 1.321 378 

7.0- 6.0 I 1.072 1:425 .353 I 1.080 1.431* 351 

. 4 . 0 -  3.0 I . I 0.975 1.075 100 

33389.920- 7498.364 7 I . - 
36123.102-10238.473 0 I 7.0- 6.0 

14025.007-39913.605 -1 I . - 
I -  . I 
1 1.17 . SHL I 
I .  I 

i i .  i 
35063.037- 9179.262 25 I 6.0- 5.0 6.0- 5.0 I 1.196 1:462 .266 1 1.188 1.454 
37681.895-11797.241 3 I . - . 6.5- 5.5 I . I 1.090 1.373 
12522.613-33204.990 10 I . - . 2.0- 3.0 I . I 1.036 1.085 
13E63.335-45744.825 9 I . - . 2.5- 3.5 1 . I 0.921 O.OOO* 

I I .  I 

I 
i 
I 

-30 
I 
I 
I 
I -40 -40 
I 
I 
I 
I 
I 
I 
I 
I 

I -54 
I 
1-250 
I 
I 
I -44 -63 
I 
I 
I 
I 
I 
I 
I 
I 

I 75 70 

I 
I -90 -94 
I 
I 
I 
I 
I -29 -42 
I -353 

-28 
I 
I 
I 
I 141 141 
I 
I c 
I 

I 
266 I -55 -55 

I 102 102 
1-283 -283 
I 
I 

3857.2248 
3857 2760 
3857.3544 
3857 A272 
3857.4488 
3857.6042 IS* 
3857.6886 
3857.76 11 
3857.9588 DJO JQ 
3858.051 1 
3858.0792 
3858.1817 
3858.2697 
3858.3103 
3858.4013 
3858.4455 
3858.6929 
3858.8036 
3853.9706 
3859.042 1 
3859.0857 
3859.137 1 
3859.2076 
3859.2658 
3859,570 1 
3859.6823 
3859.7130 
3859 -841 0 
3859.9677 
3860.0 107 
3860.0981 
3860.1576 
3860.3479 
3860.4336 
3860.5916 
3860.6832 
3860 -7  135 
3860.7856 
3860.8057 
386 1.0279 
3861.1672 
386 1.2185 
386 1.3065 
336 1.3723 
586 1.6096 
386 1.6833 
3561.7884 
3861.8308 f 
3862.1123 
3862.1371 
3862.3251 
3862.4958 
3862.5361 
3862.6657 
3662.7230 



c c 
C HAVEHUIIBER I T2 - T 1  0-C 

25330 .OS4 
25877.659 
258877.11 1 
25876.479 
25375.436 

2 25875.166 
2 25472.872 

25872.244 
25571.855 
25870.114 
25669.822 

1 25669.518 
25858.641 
25867.907 

2 25367.516 
2 25567.244 

25266.706 
1 25266.289 
2 25865.651 

258i5.173 
25864.616 

2 25864.363 
2 25363.669 
2 25863.505 

25862.856 
2s62.331 

1 25861.752 
2586 0.99 1 
25859.528 

2 25558.457 
1 25856.9% 

25356.614 
1 253%. 190 

25855.032 
2 25354.752 

25853.650 
25850.160 
25E49.053 
25848.807 

2 25847.7e8 
1 25857.667 

25846.112 
25345.059 
25344.723 

1 25844.408 
25843.965 
25843.006 
25842.557 

2 25340.994 
2 25840.701 
2 25340.090 
1 25339.402 
2 25336.953 

25355.684 
25836.4G7 

0 
3 
2 
0 
2 
0 44636.635-18761.530 
3 40566.005-14693.090 
0 
1 
0 
2 
7 36 107.991-10238.473 
2 
1 
5 .8709.640-34577.135 
5 36593.540-10726.322 
4 
2 3X6.301-35253.102 
7 33363.790- 7498.364 
2 
1 
5 27879.305- 2014;966 
1 41352.1S5-15482.530 
1 19277.183-45140.685 
2 
2 
0 36100.190-10238.473 
0 
3 
2 21228.590-47687.019 
1 13517.647-39374.530 
2 

0 
0 19863.335-45718.025 
1 
1 
0 
1 
18 39574.070-13726.318 
16 12351.522-33199.170 
0 
1 
3 
1 9724.351-35568.740 
0 
1 
0 

3 876a.139-3~24.299 

3 22372.325-48213.315 
0 39565.330-13724.31t 
5 29609.915- 3969.646 
2 9724.351 -25563.728 
1): 14476.135-40313.110 
1 
1 

111 
-43 

0 

21 
26 

- 12 
25 

24 
' 14 

0 

.35 

28 
11 

30 

62 

36 
19 

19 

4 
39 
21 
25 

-17 

- . .  - 

7.0- 6.0 

3.5- 4.5 - . .  
- 

315- 2:5 

0.5- 1.5 - . .  - * .  

- . .  

- . .  - * .  
2.0- 2.0 

- . .  

- . .  . .  

- . .  

- . .  - . .  
3.5- 2.5 - . .  - 

I I 
I .  I 
I .  I 
I .  I 
I .  I 
I .  i 

4.5- 5.5 1 . I 1.075 1.296 221 
0.5- 0.5 I . I 1.170 0.840* 330 

I .  I 
I .  I 
I .  I 
I .  I I 
I .  I I 
I .  I I 

7.0- 6.0 I 1.132 1:428 .296 I 1.135 1.431 

3.5- 4.5 I . . .687 I 0.308 1.010* 702 1-167 -318* 
5.5- 4.5 I . I 1.145 1.391 246 I -56* 

296 I -26 -26 

I .  I I O  
5.0- 5.0 I . I 0.801 1.110* 309 I -278 
3.5- 2.5 1 1.072 1:321 .249 I 1.078 1.321 23 

I .  I I 
243 I+ 

42 
I .  i i 

0.5- 1.5 I .796 1:878 1082 I 0.802 1.881 1079 I 
4.5- 3.5 I . I 1.225 1.057 168 I 
3.5- 2.5 I . I 0.847 0.850 3 I 

I .  I 
I .  I 

5.0- 6.0 I . I 1.223 1.431 208 I 
I .  I 1 
I .  I I 

2.5- 2.5 I . I 0.990 0.000* 0 I 
2.0- 3.0 I . I 0.892 0.885 7 I 

I .  I I 
2.0- 2.0 I .37 1:16 .79 I 0.362 1.150* 788 1-289 -275 

-11 
I 

I .  I I 

I .  I I 
1 .  I I 
I .  I I 
I .  I I 

I .  I 
I .  I 
1 .  . .60 I 
I .  1 
I .  I 

2.5- 3.5 I . I 0.921 1.065 144 I 

2.5- 2.5 I . I 0.990 0 .784~  206 I 
6.0- 6.0 I . I 0.995 1.068 73 I 

I 
3.0- 2.0 I . I 0.442 1.040 598 

I .  I I 
2.5- 3.5 I . I 1.330 1.040* 290 I 
1.5- 2.5 I . I 1.180 0 .784~  396 I 
3.5- 2.5 I 1.049 1:651 .602 I 1.068 1.670 602 I -  
3.0- 3.0 I . i 0.442 1.204 762 i 
4 .5 -  4 .5  i . i 1.060 1.010 50 i 

I .  1 I 
1 .  1 I 

-258 

-254 

-41* 
-408 

3862.7590 
3863.24 19 
3863.3237 
3863.4180 
3863.5738 
3863.6141 CQ 
3863.9566 
5364.0504 
3864.1070 
3864.3686 
3864.4 122 
3864.4576 IS* 
3864.5386 
3864.6983 

3865.1068 
3865.1901 
3865.2279 
3865.33 16 
3665.356 1 
3865.4516 
3865.5316 
3865.6181 
3865.73 19 
3865.9506 
3866.1107 
3866.3369 
3866.3863 
3866.4497 
3866.6228 
3866.6647 
3866.8295 
3867.3516 
3867.5172 
3867.5540 
3867.7065 
3867.7246 
3867.9573 
3868.1134 
3868.1652 SO 2JDG 
3868.2124 
3868.2787 
3868.4222 
3368.4894 
3868.7234 
3868.7673 
3858.8588 
3368.96 18 
3869.3278 
3369.3688 
3869.4103 



I '  

I I 
25835.824 2 I I .  

1 25234.808 1 12351.522-35186.420 0 I . - . 6.0- 5.0 I . 
125834.444 8 336139.073- 7774.653 27 I 5.0- 4.0 5.0- 4 . 0  1 1.057 11463 .406 
i 25353.915 

25833.77 5 
'2 25832.654 
1 25231.769 

25530.587 
25229.292 
25823.519 
25227.431 
55825.7 15 

1 9724.351-35553.235 31 i . - . 
1 I 
3 14221.716-40054.350 20 i . - . 
8 30131.388- 4299.659 40 I 3.0- 2.0 

3 .0 -  4.0 i . 
I .  

0.5- 0.5 I . 
3.0- 2.0 I 1.234 

I .  
I .  
I .  
I .  
I .  

.484 .250 

1 25825.344 6 9386.801-35212.127 18 i . - . 5.3- 6.0 i : 
1 25E23.148 4 36061.595-10238.473 32 I 5.0- 6.0 5.0- 6.0 I 1.138 1:402 .265 
2 2222.341 4 34460.555- 8638.233 19 I 5.5- 5.5 5.5- 5.5 I . . .448 

25320.880 
1 25820.451 
2 258.20.326 

25213.765 
1 25319.225 

2% 17.593 
2 25e16.654 

2-st 7 . ~ 5 9  

2 25315.226 
2 25815.971 

258 i5.733 
258 15.442 
258 15.223 
25814 -408 
2% 13.803 
25813.587 
258 13.085 
25212.447 
25s 1 1.170 

1 25810.594 
25810.329 

1 25009.755 
1 253G9.0C3 

25807.20 1 
25806.753 
2% 06.5 19 
25205.61 1 
25805.292 
25604.966 
2X04.800 

2 25304.4SJ 
1 25303.131 

25502.336 
2 x 0  1.160 

1 25330.420 
25799 -904 

1 I 
1B 6313.866-32134.354 -27 I . - . 
18 19456.530-45286.880 -24 I . - . 
2 I 
3 13517.647-39336.870 2 I 2.0- 1.0 
1 I 
0 I 
2 14221.716-40038.370 0 I . - 
5 10436.770-36252.955 11 I 4.5- 3:5 
0 33094.805- 7278.862 28 I . - . 
0 I 

i 
I 

0 
0 
1 I 
0 I 
1 15424.387-41234.990 -9 I . - . 
2 I 
1 33B4.384- 7774.653 25 I . - . 
2 14853.317-40662.XO 20 I . - . 
0 I 
0 I 
0 I 
1 I 
1 I 
1 I 
1 I 
7 29040.245- 3235.770 14 I 1.5- 0.5 
5 31947.617- 6144.515 29 I 3.0- 3.0 
0 I 
1 I 
6 33575.046- 7774.653 27 I 3.0- 4 . 0  
3 I 

2 25798.817 - .~ - . 5 31516.780- 5717.976 13 i . - . 
2 25797.690 1 17252.750-43040.400 40 1 . - . 
2 25797.361 2 39788.335-13990.952 -22 I . - . 

25756.884 1 I 

i .  
4 . 0 -  3.0 I . 
4.5- 5.5 I . 

I .  
2.0- 1.0 I 

I .  
I .  

0.5- 1.5 I . 
4.5- 3.5 I .704 :985 .281 
5.5- 4.5 I . 

I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  

3.0- 4 . 0  I . 
I .  

3.0- 4.0  I . 
4.0-  3.0 I . 

I .  
I .  
I .  
I .  
I .  
I .  
I .  

I .  
I .  

I .  
2.5- 3.5 I . 
2.5- 1.5 1 . 
2.5- 1.5 I . 

I .  

.907 1:039 .132 

1.5- 0.5 I 1.451 .307 1144 
3.0- 3.0 I . . .22 

3.0- 4.0 I 1.080 1:490 .410 

TERM TERM TERH I OBS TERM 
62 61 DG I IS IS 

.-----------------t---------- 

I 
I 

0.995 0.952 43 I -213 
1.057 1.463 405 I -25 -28 
0.442 0.990 548 I -218 

-0.108 0.390 498 I -206% 
1.232 1.482 250 I -75 -84 

I 

I 

0.801 1.130* 329 
1.167 1.431 264 
1.066 1.514 448 

0.487 0.000* 0 
1.151 1.000* 151 

0.892 1.025 133 

-0.108 0.440* 548 
0.724 1.004 280 
1.050 1.545* 495 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 143 
0 1  

-108* 

-20 1 

-245 -245 

-124 -123 
124 

i 
I 
I 

1.106 1.080 26 I -238 

1.058 
0.786 

i 
1.447 0.299 1148 I 10 36 
1.250 1.473 223 I -48 -55 

7 

I 
I 

1.056 1.463 407 I+  
I 

1.215 1.596 381 I 
1.200 0.740* 460 I 
0.000 1.728 0 I 

I 

HAVELENGTH NOTES 

3869.4976 
3869.6363 
3869.7043 IS* 
3869.7835 
3869 3 0 4 5  
3869 .W25 
3870.1050 
3870.282 1 
3870.4762 
3870.5920 
387 0.755 1 
357 1.0123 
3871 -0679 
3871.3971 IS* 
387 1.518 1 
3871.7372 
3871 A000 
387 1.8202 
3871.9044 
387 1 .9853 
3872.1887 
3872.2301 
3872 3 7 0 9  
3872.4351 
3872.4734 
3872.5091 
3872.5527 
3572.5856 
3872.7079 
3872.7986 
3872.8310 
3872.9064 
3873.0021 
3873.1937 
3873.2801 
3873.3199 
3873.4059 
3873.5069 
3873.7894 
3873.8566 
3873.8918 
3874.0281 
3874.0760 
3874.1249 
3874.1498 
3874.1965 IS* 
3574.4004 IS* 
3874.5198 
3874.6964 
3874.8075 
3874.8850 
3875.0483 
3875.2176 
3875.2670 
3875.3387 



C 

257%. 024 
25793.840 
25792.985 

1 25792.411 
2579 1.779 
2579 1.149 
25790.191 

25769.504 
2578S.339 
25787.706 
25787.455 
25787.116 
25786.738 
25786.30 1 
25786.024 

2 25785.735 
25785.496 
25785’. 050 

1 25783.951 
2 25783.392 
1 25783-392 

25782.433 

1 25780.780 
2 25780.490 

25778.857 
2 25777.276 

25776.758 
2 25776.651 
1 25775.590 

25774.322 
25774.045 

2 25772.686 
25770.979 
25770.078 
25768.406 
25768.26 1 
25766.841 

125765.620 
25765.597 

2 25764.762 
25764.074 
25762.985 
25761.725 
25759.072 
25758.954 

125757.732 
25757. E64 
25755.574 

2 25756.334 
25755.851 
25755.678 
25755.005 

1 25754.614 

1 25789.854 

25781.982 

0 
0 
1 
6 35033.884-1023.473 
0 
0 
3 

1 
3 
0 
2 
1 
1 
1 
0 
6 35028.065- 9242.356 
2 
1 
4 33558.579- 7774.653 
1 29753.225- 3?69.846 
1 11840.715-37624.090 
1 
0 
2 8768.139-34Yi8.900 
0 40213.870-14433.351 
3 
1 16499.640-42276.885 
1B 
1B 17?P6.905-~13073.510 
9R 27979.161- 2203.606 
0 
0 
3 31274.745- 5502.060 
1 
0 
1B 
1B 
1 
4 30066.252- 4299.659 
0 
0 37564.000-11799.241 
2 
1 
0 
28 
1B 
6 34936.994- 9179.262 
3 
1 
3 16362.000-42118.335 
0 
0 
2 
6 31639.095- 6144.515 

5 6313.866-32103.687 

0 

33 

25 

25 
13 

’ 17 

15 
-29 

31 

46 
35 

1 

27 

9 

0 

29 

34 

I 
I .  
I .  
I .  
1 .  
I .  
I .  

4.0-  4.0 4 . 0 -  4.0 I . 
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  

7.0- 6.0 7.0- 6.0 I 1.050 11430 .380 

4.5- 3.5 4.5- 3.5 I 1.128 1:361 .233 

. - . 4.0- 4 . 0  . - . 3.5- 2.5 . - . 3.0- 3.0 

. - . 2.0- 2.0 . - . 2.5- 1.5 

. - . 3.5- 4.5 

. - . 4.5- 4.5 
2.0- 1.0 2.0- 1.0 

2.5- 1.5 2.5- 1.5 

1: 1 0 1:496 . 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

1.050 1 . 4 3 1 ~  381 

0.487 1.040 553 

1.144 1.369 225 

1.059 1.463 404 
1.103 1.670 567 
0.811 1.150* 339 

I 
I 0.362 0.850* 488 
I 1.280 1.925* 645 
I 
I 0.773 1.120* 347 
I 
I 0.494 

06 I 1.186 

1:20 1117 .03 1.200 

.950* 456 

.495 309 

.169* 31 

I .  I 
1.0- 2.0 1.0- 2.0 I .477 1:483 1006 I 0.476 1.482 1006 

I .  I 

I .  I 
I .  I 
I .  I 
I .  I 

I 
I 

4.5- 5.5 4.5- 5.5 I . . .259 I 1.120 1.373* 253 

233 11460 .226 I 1.230 1.454 224 
I 

6.0- 5.0 6.0- 5.0 I 1 
I 
I . - . 4.5- 4.5 I 
I 
I 
I 

4 . 0 -  3.0 4 . 0 -  3.0 I 1 

I 
I 
I 
I 

I 
I 
I - 185 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I -90 
I 
I 
I 
I 
1 
I 
I 
1-024 
I 

I -11 

I Ia5 

I 

I- 

I -76 

I 
I 
I 
I 

-11 I 
I 
I 
I 

-188 I 
I 
I 
I 
I 
I 
I 
I 
I 

170 I 
I 
I 

-55 I 
54 I 

-215 I 
I 
I 

-158 I 
I 
I 
I 
1 

136* I 
-86 I 

I 
I 

58* I 
I 
I 
I 
I 
I 

-99 I 
I 
I 
I 
I 
I 
I 
I 

-24 I 
I 

3875.4679 
3875.7960 
3875.9245 
3876.0108 
3876.1058 
3876.2004 
3876.3444 
3876.39 5 1 
3876.4477 
3876.5326 
3876 .7180 
3876.7557 
3876 A067 
3876 A635 
3876.9292 
3876.9709 
3877.0143 
3877.0502 
3877.1173 
3877,2826 
3877.3666 
3877.3666 
3877.5 109 
3877.5787 
3877.7595 
3877 .8031 
3878.0487 
3878.2866 
3878.3645 
3878.3506 
3878.5403 
3878.73 1 1 
3878.7728 
3878.9773 
3879.2343 
3879.3699 
3879.6216 
3879.6435 
3879 A573 
3879 A905 
3880.0446 
3880.1694 
$880.2740 
3880.4378 
3550.6278 
3881.0275 
3881.0452 
3881.2294 
3881.2999 

IS* 
c2 
c2 

JQ 

JQ DW 

i i i 3881.4039 
i 1.050 i.040* IO i-247 -255 i 3881.4400 ISQ 
I I 
I I 
I I 

I 3881.5128 
I 3881.5389 
I 3881.6403 

379 1:473 .094 I 1.380 1.473 93 1-040 -52 I 3881.6993 

I 



C WAVEII'JIIOER I T2 - T1 0-C 

i 
I 

1 0.790 0.900 110 I 

25754 -350 
2 55753.901 
25752.5s 7 

1 25752.360 
25752.073 
25751.682 
25751.395 

1 25750.676 
1 25750.335 
25750.19 1 
257'19.846 
25749.409 

2 25747.260 
25746.762 
25746.295 
25745.879 
25745.7 12 
25744.606 

2 25744.024 
25763 -629 
25743.493 
25743.246 

125742.995 
1 25742.q25 
25741.808 

2 25740.839 
1 25740.689 
2 25740.51~ 
25739.908 

1 25738.933 
25738.364 
25736.246 
25735.525 
25734.921 
25731 -736 
25734.372 
25733.515 
257 32.9 22 
25732.559 
25732.052 
25731.773 

2 
2 
0 
2 
1 
1 
3 
5 
1 
1 
1 
4 
7 
2 
0 
0 
1 
1 
0 
0 
1 
1 
3 
4 
1 
1 
1 
3 
1 
1 
4 
2 
1 
0 
0 
2 
0 
2 
2 
1 
0 

25731.081 4 
25730.809 4 

31255.945- 5502.060 

13726.661-39479.000 

31595.185- 6144.515 
11912.011-40562.380 

29717.090- 3969.846 

36470.320-10726.322 

12351.522-38094.515 
12159.435-37901.880 

29710.665- 3969.846 
12177.953-37915.620 
33019.160- 7276.862 

8768.139-36507.044 

16 

21 

6 
16 

16 

26 

2 
13 

20 
32 
20 

33 

2 25729.445 
2 25729.165 
25727.810 
25727.471 
25727.013 
25726.425 

125725.635 
2 25723.924 
2 25723.426 
2 25722.489 
25722.125 

14295.565-40015.010 
31231.210- 55C2.060 

4 
4 
1u 
0 
0 
1 
5 30055.300- 4299.659 
2 34362.170- 8533.233 
6 34361.635- 8638.235 
6 34964.825- 9242.356 
0 

25721.720 0 

0 
15 

-6 
-13 
24 
20 

OBS c ~ s  TERN TERM I OBS 06s oas I TERH TERH TERM I OBS TERH 
J? - Jl J2 - J 1  I 62 61 DG 1 62 61 DG I IS IS 

- . .  
- . .  

2.0- 3.0 - . .  

2.5- 2.5 

- . .  

- . .  
4 . 0 -  4.0 

- . .  - . .  - . .  
- . .  

- . .  
0.5- 1.5 

2.0- 2.0 

5.5- 5.5 
4.5- 3.5 

- . .  

1.5- 1.5 

3.0- 3.0 

2.0- 3.0 
4.0-  3.0 

2.5- 2.5 

3.5- 4.5 

6.0- 6.0 
4 . 0 -  4 . 0  

3.5- 2.5 
1.0- 1.0 
3.5- 4.5 

2.0- 1.0 

3.5- 3.5 
0.5- 1.5 

2.0- 2.0 
4.5- 5.5 
5.5- 5;5 
4.5- 3.5 

10 ! 0.921 1.169 248 
I I 
I 1.150 0.970 180 I 
I I 
I I 
I I 
I 0.496 1.050 554 I 

1:080 1:480 .400 I 1.070 1.473 403 I 141 141 

I I 
i i -99 

1:OU 1:681 .656 I 1.014 1.670 656 I 11 
I 
I 
I .  

i i 
I 1.172 1.391 219 I 

I I 
I 0.995 1.095 100 I -226 

322 1-208 -208 
I I 

:845 1:167 .322 I 0.844 1.166 

i 1.100 i.670+ 570 i -93 
I 0.525 0.690 165 1 
I 1.160 1.545 385 I -9 
I 1 
I 0.362 1.020* 658 I -244 

i -48 

1:133 

11104 

0 

-257 
0 28* 

i492 .359 i 1.120 1.482 362 i 95 95 
I 1.198 1.514 316 I 53 . .292 I 1.222 1.514 292 1-129 -127 

.349 .245 I 1.122 1.369 247 I 58 52 

3881.7391 
3581.8067 
3882.0033 
3882.0390 
3882.0823 
3882.1412 
3882.1844 
3882.2929 
3882.3368 
3882.3660 
3882 A180 
3882.4839 ' 
3882.8080 IS* 
3882.8831 
3882.9535 
3883.0 163 
3883.0415 
3883.2083 
3883.296 1 
3883.3557 
3883.3762 
3883.4 134 
3883.45 13 
3883.5368 
3883.6304 
3883.7766 
3883.7992 
3883.8552 
3883.917 1 
3884.0634 
3884.1500 
3884.4697 
3854.5785 
3884.6697 
3884.6976 
3884.7526 
3884.8818 
3384.97 15 
3885.0248 
3885.1028 
3885.1450 
3G85.2495 f Is+ 
3885.2905 DJO 
3885.4965 DJO 
3885.5388 IS* 
3885.7434 
3885.7946 
3885.8629 
3S5.9526 
3886.0720 
3886.3304 
3886.4057 
3386.5473 JQ 
3666.6023 
m6.6635 



c 
25721.3'8 0 
25718.249 1 

2 25717.821 0 17733.709-43451.529 10 . - . 0.5- 1.5 
25717.331 1 ~ - . . . . - - . 

2 25716.914 
257 16.522 
257 15.264 
25715.02; 

2 25714.292 
2 25713.405 

25712.004 

6 32995.835- 7278.862 
1 
0 
1 -  
1 35902.735-10188.463 
o'rl 39704.305-13990.952 
0 

21 i 4.5- 4 . 5  

2 0 1  . -  . 
I 
I 
I 

I 
5 2 1  . -  . 

25711.683 0 i 
2 25711.413 -~ 

257 11.204 
25710.800. 
257 10.535 
25709.750' 

2 25709.232 
1 25703.943 

25708.603 

36437.710-10726.322 5 
1 
1 
1 
1 
3 35897.635-10188.463 
5 33483.590- 7774.653 
2 

25 i 5.5- 4.5 
I 
I 
I 
I 

I 

10 I 0.5- 0.5 
6 I 4.0- 4.0 

4.5- 4.5 

1.5- 0.5 
1.5- 1.5 

5.5- 4.5 

0.5- 0.5 
4.0- 4.0 

25707.385 0 i 
1 25706.iia i 13726.661-39433.510 9 i . - . 3.0- 4 .0  

25706.303 3 I 
25705.312 1 I 
25700.515 o I 

1 25703.597 6 6313.866-32017.434 29 I 4.0- 4.0  4.0- 4.0 

1 25699.972 6 27903.565- 2203.606 13 i 2.0- 1.0 2.0- 1.0 
25599.634 4 1 
25696.240 0 
25693Iii.3 2 

2 25695.756 0 
2 25695:247 1 
2 25695.247 . 1 

25693.453 0 

i 
I 

41982.315-16266.582 23 I . - . 0.5- 0.5 
18720.075-44415.300 22*1 . - . 3.5- 3.5 
31197.285- 5502.060 22 I . - . 0.5- 1.5 

I 
2 25692.794 0 13803.910-39502.705 -1 I . - - 4.5-  3.5 - . - - . -. . - 
2 25692.540 1 2104~.190-46740.710 20 i 1 - . 2.5- 1.5 
2 25691.800 0 21991.980-47683.770 10 I . - . 2.5- 3.5 
2 25591.265 3 33189.610- 7498.364 19 I 2.5- 2.5 2.5- 2.5 

25689.813 1 i 
2 25638;639 2 22652.035-48340.695 -21 I . - . 3.5- 4.5 

25688.126 3 
25687.533 1 

2 25587.220 6 27702.165- 2014.906 21 i 1.5- 1.5 1.5- 1.5 

1 25685.409 6 31829.839- 6144.515 25 I 3.0- 3.0 3 . 0 -  3.0 
1 25684.372 3 27887.955- 2203.6G6 23 I . - . 1.0- 1.0 

25665.615 3 I 

25633.834 4 I 
25683.003 3 I 

1 25683.460 4 9X6.801-35070.230 31 I 5.0- 5.0 5.0- 5.0 

25682.158 1 i 
1 25681.899 1 11840.715-37522.600 14 i . - . 3.0- 3.0 
2 25681.727 2 8193.666-3?.330.390 3 I . - . 2.5- 3.5 
2 25661.152 5 1201t8.548-37729.665 35 I 1.5- 2.5 1.5- 2.5 

25573.470 1 
25677.855 3 

I 
I 2.5- 3.5 

OBS OBS OBS 
G2 61 DG ------------------ 

I TERM TERM TERM I 
I t 2  61 OG I 

1:163 1:544 .381 

. 2 5 9  

. .23 
1:012 1.453 .441 

. .530 

11301 1:468 .167 

1:119 1:321 .202 

1:122 1:870 .748 

. .242 

. .067 

-01043 1:062 1105 

1:192 1:103 .089 

1 I 
1-0.510 1.190*1700 I 

08s TERM I 
IS IS I WAVELENGTH NOTES 

.----------+-------------------- 
I 
I 3886.7212 
I 3887.1880 
I 3887.2527 

i i 3257.3268 
1.164 1.545 381 I 52 67 I 3887.3777 

I 3887.4491 
I 3887.6393 

I 
I 3887.6749 

1 
22 I 3887.7862 

I 
1.605 2.402 797 I 
1.220 1.728* 508 I I 3887.9203 

1.137 1.391 254 

2.170 2.402* 232 
1.022 1.463 441 

1.150 0.925 225 

0.487 1.020* 533 

1.300 1.495 195 

1.620-0.122*1742 
1.060 0.940 120 
0.776 1.169. 393 

0.657 0.920* 263 
1.030 0.930* 100 
1.344 1.090* 254 
1.121 1.321 200 

1.185 1.260* 75 

1.135 1.881 746 

1.228 1.473 245 
I 0.870 1.495* 625 

~ 0.801 0.869 68 
I 

~ 0.811 1.260* 449 
, 0.414 1.000+ 586 
1-0.054 1.050*1104 
I 
I 

i 
I 
I 84 
I 
I 
I 
I 
I 

I 
I 

1-239 
I 

I 
I 
I 
I 
I 
1 
I 
I 
I 
1- 
I 
I 

I+  
I 
I -90 
I 25 
I 104 
1-139 

I 
I 

1-134 

I 44 
I -364 

I 144 

I-"6 

!-134 

I-"'" 

i 
I 

83 I 
I 
I 
I 
I 
I 

44 I 
I 
I 

-273 I 
I 
I 

-239 I 
I 

144 1 
I 
I 
I 
I 
I 

6* I 
I 

-133 I 
I 
I 

-35 1 
I 
I 
I 
1 

30 I 
I 

-82 1 
34 I 

I 
I 
I 
I 

-634* I 
-317 I 

I 
I 

-139 I 

3888.1322 
3888.1807 
3888.2216 
38tX.2532 
3888.3005 m. 3543 
3888.4731 
3888.5514 
3888.5951 
3888.6458 
3888 .&308 
3888.9105 
3888.9945 
3889.1444 
3889.4039 
3539.87 03 
38S9.9525 
3889.9734 
3890.5175 
3890.5458 
3890.5908 
3890.6679 
3890.6679 
3890.9395 
3891.0393 
389 1.0778 
3891.1899 
3891.2709 
3891.4908 
389 1.6687 
389 1.7464 
389 1 A363 
389 1 . a 3 7  
3891.9753 
3892.1581 
3892.3152 
3892.3968 
3892.4535 
3892.5227 
3892.6508 
3892.69 0 1 
3892.7 161 
3892.8033 
3893.2099 
3393.3031 

c2 
c2 

193 

IS* 

JQ DJO 

JQ SO 



033 OBS TERM TERM I 09s OBS OBS 
J2 - J1 J2 - J1 I 62 61 DG 

--------------------+-------------------- 

TERM TERM TERM I OBS TERM 
62 61 DG I IS IS WAVELENGTH NOTES ------------------- 

3893.4068 
3893.5 147 
3893.6555 Is* 
3893.7643 
3893.8839 
3894.1175 
3894.1644 
3894.2986 
3894 -3985 
3894.4552 
3894.6273 
3895.1124 

I 
I .  25677.17 1 

25575.460 
1 25675.531 
1 25674.814 

2557G.025 
25572.485 
25672.176 
25671.291 

125670.633 
2370.259 
25569.125 
25655. $28 
25S65.552 

1 25564.851 
25664.419 
25563.960 
25663.112 

125552.019 
1 25661.335 

1 
0.0- 1.0 
7.0- 6.0 - . .  

4:O- 3.0 

- . .  
2.0- 2.0 
0.0- 1.0 
2.0- 3.0 

1.0- 0.0 
- . .  

1.5- 2.5 - . .  
- . .  
- . .  

- . .  - . .  
- . .  - . .  
- 

- - 
5.0- 6.0 

- 

- . .  - . .  

I .  
2.C- 3.0 I . 

I .  
I .  
I .  

- I .  
I .  
I .  

7.0- 6.0 1 1.059 11431 .342 

4.0- 3.0 1 . . .600 

i 

I 
I 
I 
I 

0.487 1.090 603 1 
I 

1.090 1.431 341 I 037 37 
0.715 1.185 470 I -197 

-90 

4 35913.960-10233.473 24 
1 15249.035-40524.450 -1 
0 
0 
2 
2 
2 6313.866-31984.670 29 
1 
0 
1 
4 
1 13517.647-391S2.490 18 
0 
5 
4 
5 8758.139-34430.160 -2 
2 8768.139-34429.460 14 

i 
I 
1-139 

0.892 0.990* 98 I -278 

i .  
2:o- 2.0 ! . I .  

_ _  -. 

3895.1695 IS9 
3895.2743 
3895.3414 I 

I 73 
I 171 

0.362 0.000* 0 I -44 

I -  .415 
I :OOO 1:505 

2.0- 3.0 I . 
3895.4141 
3895.5398 
3895.7057 
3895~8096 
3895.7057 
3895~8096 
3895.8876 
3896.1744 
3896.2769 
3896.3319 
3896.5 166 
3896.5792 
3896.7 1 14 
3896.7283 
3896.8475 
3896.8718 f SO 
3897.059 1 
3897.0959 
3897.2310 
3897.2462 
3897.2972 
3897.3657 
3897.4 1 19 
3897.6994 
3897.7657 
3897 .a338 
3897 A894 

2.0- 2.0 
1.0- 0.0 

1.5- 2.5 
4 . 0 -  4.0 

3.0- 3.0 

3.0- 4.0 

3.5- 3.5 
0.5- 0.5 

1.0- 2.0 
1.5- 0.5 

3.0- 4.0 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1:146 :OOO 

:938 :740 

0.362 0.930+ 568 i 
1.146 0.000 0 I 

I 
I 
I 

1.079 0.800 279 I 
0.487 1.100* 613 I 

I 
0.442 1.165 723 I 

I 
1.150 1.070* 80 I 

I 
I 
1 

1.060 0.970* 90 I 
0.162 0.299 137 I 

I 
0.355 1.525 1170 I 
0.890 0.840* 50 I 

I 
0.300 1.020* 720 I 

I 

-219 - 13 

-194 

-234 

39 

-279 

15096.815-40755.465 29 
6313.856-31970.100 33 

9724.351-35379.603 33 

13726.661-39380.945 56 

198 3896.5 166 
3896.5792 
3896 - 7 1 14 25555.395 0 

1 25655.285 0 
25654.500 0 

125654.3'10 1 
25653.107 2 
25652.865 1 
25651.976 1 

2 25651.876 1 
2 25651.540 2 

25651.089 1 
1 25553.785 1 
2 25648.893 0 

25548.457 0 
1 25548.009 1 

25647.643 1 
25546.697 1 
25646.433 3 
25646.144 1 

2 25645.792 1 
2 25645.530 1 
1 25644.881 5 

25644.457 0 
1 25643.817 1 

25641.929 1 
25541.677 2 

2 25541.453 1 
2 25540.574 2 

25638.953 2 
25533.279 1 
25637.301 1 

- - . . . . . . . 
3896.7283 
3896.8475 
3896.8718 f SO 
3897.059 1 

1:012 : 
3897.0959 
3897.23 10 

18720.075-44371.925 26 
28837.310- 3235.770 0 

3897.2462 
3897.2972 
3897.3657 
3897.4 1 19 10436.922-35137.730 -23 

40341.970-14693.050 13 3897.6994 
3897.7657 
3897 .a338 
3897 A894 

16532.104-42180.150 -373 
i .  
I .  
I 1.06 

i 
1-219 
I 

3898.0332 
3898.0649 
3898.1172 
3538.1707 
3898.2106 
3898.3092 
3698.3737 
3898.47 10 
5898.7580 

ISQ 2JDG 

CQ 

IS* 

.08 .18 
I .  

2.5- 2.5 I . 
1.5- 2.5 I . 
5.0- 6.0 I 1.185 

I .  
4.0-  3.0 I . 

! -  

23738.900-4934.725 -33 
14561.607-40207.135 2 
35833.350-10258.473 -6 

0.679 0.930- 251 i 

I 

1.149 1.020- 129 I 
1.164 1.431 267 I -37 -45 

0.844 1.081 237 I -253 

I 
.450 .265 

12159.465-37303.250 32 

I .  
3.5- 2.5 I . 
4.5- 5.5 I . 

18720.075-44361.455 33 
37440.110-11799.241 5 

1.060 0.850- 210 i 
1.125 1.373 248 1 

I .  
I .  
I .  

3899.2106 
3899.3131 
3899.46 18 



c c 
I 
I 3893.5259 1 25635.863 2 11840.715-37477.5:O 35 I . - . 3.0- 3.0 I . I 0.811 1.120 309 I 

25635.823 1 I I .  I I I 3899.6867 
1 25635.267 0 12177.963-37813.2CO 30 I . - . 1.0- 2.0 I . I 0.525 0.955 430 I -238 I 3899.7712 
2 25634.707 1 19466.530-45101.220 17 I . - . 4.5- 5.5 I . I 1.151 1.060* 91 I I 3899.8564 

I 3899.9010 
126 I 3899.9902 2 25633.828 3 31351.800- 5717.976 4 I . - . 4.5- 3.5 I . 

I 3900.1893 
I 3900.2759 
I 3900.3348 
I 3900.4801 f SO 2 25630.608 4 12992.644-38653.240 12 I 2.5- 3.5 2.5- 3.5 I .623 . 

1 25629.799 2 3-W68.246-lG238.473 26 I 6.0- 6.0 6.0- 6.0 I . . .26 I 1.162 1.431 269 I -38 I 3900.6033 
25628.743 2 I I .  I I I 3900.7640 

1 25628.556 2 12159.455-37787.990 31 I . - . 4 . 0 -  4.0 I . I 0.844 1.260 416 I -356 I 3900.7924 
25628.072 1 I I .  I I I 3900.8661 

I 3900.9106 
I 3901.0628 2 25626.780' 0 17073.540-42700.125 -5 I . - . 1.5- 2.5 I . I 0.576 0.815 239 I 
I 3901.0949 

137*1 3901.2980 JQ 2 25625.235 2 33123.530- 7498.364 19 I 2.5- 2.5 2.5- 2.5 I 1.31 1:31 .236 I 1.285 1.321 36 I 
I 3901.3466 
I 3901.5807 IS* 1 25523.378 5 31767.869- 6154.515 24 I 4 .3 -  3.0 4 . 0 -  3.0 1 1.217 1:498 .281 I 1.189 1.473 284 I 0 
I 3901.7140 
I 3902.0099 IS* 1 25620.550 5 34799.810- 9179.262 12 I 4 .0 -  5.0 4 . 0 -  5.0 I 1.145 1:450 .305 I 1.145 1.454 309 I -15 

2 25618.397 2 35345.225-10726.322 -6 I . - . 3.5- 4.5 I . I 1.214 1.391 177 I I 3902.2632 2398 
2 25615.633 3 16499.640-42118.305 23 I . - . 3.5- 4.5 I . . .27 I 0.773 1.040 267 (-211 -215 I 3902.2950 

25f18.412 0 I I .  I I I 3902.3371 
1 25617.2Z.i 1 12322.613-37940.455 -8 I . - . 2.0- 3.0 I . I 1.036 1.170* 134 I -245 I 3902.4251 
1 25513.321 4 33395.950- 777G.553 24*l 3.0- 4 . 0  3.0- 4 . 0  I 1.052 1:463 .411 1 1.050 1.463 413 1-035 -45 I 3902.6556 

25615.715 7 I I .  I I I 3902.7479 
1 25615.291 7 29914.927- 4299.653) 23 I 3.0- 2.0 3.0- 2.0 I 1.196 1:484 .288 I 1.194 1.482 258 I 88 78 I 3902.8125 
2 25614.967 2 32893.805- 7278.862 24 I . - . 4.5- 4.5 I . I 0.980 1.545* 565 I 109 I 3902.8519 

I 3903.1699 
1 3903.4201 2 25611.304 1 20073.840-45535.090 54 1 . - . 5.5- 4.5 I . I 0.790 0 . 9 5 5 ~  165 I 

2 25610.786 0 15657.156-41267.915 27 I . - . 2.5- 2.5 I . I 1.000 0.860 140 I I 3903.4991 
1 25508.427 5 35846.851-10233.473 39 I 5.0- 6.0 5.0- 6.0 I 1.076 1:360 .284 I 1.151 1.431 280 I 31 31 I 3903.8587 IS* 

25607.353 0 I I .  I I I 3904.0224 
2 25506.711 7 36333.015-10726.322 IS I 5.5- 4.5 5.5- 4.5 I 1.087 1:394 .307 I 1.137 1.391 254 I 0 9 I 3904.1203 IS* 

1 3904.2122 
I 3904.2706 

I .  I I 
I 3904.3517 

I I 
25606.108 2 I 

I .  
I 3904.3318 

I I 
25505.725 1 I 
25605.193 1 I I .  

I 
I 3904.6579 

25604.9?6 0 I I .  I 
I 3904.8120 

25503.135 1 I I .  I I 
2 25602.175 1 40035.490-14433.351 36 1 . - . 1.5- 1.5 I . I 1.180 1.925* 745 I 
2 25601.439 4 32880.320- 7278.652 31*1 5.5- 4.5 5.5- 4.5 I 1.153 1:489 .336 I 1.209 1.545 336 I +  15 I 3904.9166 

I 3905.0142 
I 3905.2809 

25600.349 3 I I .  I I 
I 3905.4922 

25599.101 2 1 I .  I I 
I 3905.8071 

25597.716 0 I I .  I I 
I 3905.9114 

25595.652 1 1 I .  I I 
I 3905.9404 

25594.969 1 I I .  I I 
I 3906.0072 f D J 1  

25594.779 1 I I .  I I 
I 3906.0736 

25594.341 3 I I 1.16 . I I 
25593.906 1 I I .  I I 

I 3906.2108 
I 3906.4097 

25593.007 1 I I .  I I 
25591.764 1 I I .  I I 

I 3906.4587 CQ 

I I I I 

2563G.414 2 I I .  I I 
25532.519 1 I I .  I I 
25631.950 2 I I .  I I 
25531.563 1 I I .  I I 

I 1.120 1.596* 476 I 

I 0.643 0.640~ 3 I 

25627.780 2 I I .  I I 
25626.569 0 I I .  I I 
25624.916 1 I I .  I I 
25622.503 1' I I .  I I 

25512.946 0 I I .  I I 

2 25593.641 6 31095.675- 5502.060 26 I . - . 2.5- 1.5 I 1.19 . I 1.170 1.169* 1 I 64 74 I 3906.1140 f SI 

2 25591.333 1 44257.315-18666.005 74 I . - . 1.5- 2.5 1 . I 1.185 1.365 180 I 

I 



I CBS O@S TERM TERM 1 06s OBS OBS I TERM TERM TERM I OBS TERM 
C HAVEIXVSER I T2 - T1 0 - C  1 J? - J1 J2 - J1 I E2 G I  DG I G2 61 DG I IS IS 
----------------------------------------+--------------------+------------------+------------------*---------- 

25591.160 2 
25590.0'14 2 
25588.915 0 

2 25535.737 5 29556.550- 3969.846 
2 25585.433 8 8709.640-34296.050 

25565.135 4 
25582.042 5 

1 25531.675 5 29881.327- 4299.657 
1 2590.387 5 31724.867- 6144.515 
2 25579.945 3 40013.249-14433.351 

23578.251 0 

I 
i 
I 
I 

33 I 1.5- 2.5 
23 I 3.5- 4.5 

I 4 . 0 -  3.0 
I 4 . 0 -  5.0 

7 I 2.0- 2.0 
35 I 2.0- 3.0 

5 6 1  . -  * 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
1-262 
I- 
I -19 
I- 

I 
I 

I -68 

3906.4927 
3906.6677 
3906.8355 
3907.1680 
3907.2145 
3907.5654 JQ 
3907.8851 IS* JQSO 
3907.9412 
3908.1380 
3908.2055 
3908.4643 
3908.5556 
3908.6386 
3908.7992 
3909.0063 
3909.0774 JQ 2JDG 
3909.1212 
3909.1691 
3909.3472 JWJlISQ 
3909.3900 
3909.5976 
3909.6295 IS* 
3909.7636 
3909.9745 
3910.0435 
39 10.0946 
39 10.24 18 
39 10.2729 
3910.4696 IS* 
3910.5491 
3910.9267 
3911.1146 
3911.2216 
391 1.3907 
39 11.5249 
3911.6265 Is* 
391 1.7499 
39 12.2002 
3912.2912 Is* 
3912.4836 
39 12.526 1 
39 12.5648 
39 12.6999 
3912.9225 
39 13.3S70 
3913.4329 IS* 
39 13.4803 
39 13.7358 
39 13.8198 
3914.1687 
39 14.2538 JQ 
3914.4467 
39 14.5798 
3914.6058 
3914.6615 

.308 

1 : 023 

.768 

1:474 

1.5- 2.5 
3.5- 4.5 

2.0- 2.0 
2.0- 3.0 
2.5- 1.5 

1.21 
.460 
.34 
.194 
.324 
.454 

0.484 
0.308 

1.153 
1.016 
1.185 

0.811 

1.670 
0.768 

1.482 
1.473 
1 -925 

0.932 

1186 
460 

329 
457 
740 

121 

-103 
-260 

- 12 
-78 

-215 1 25577.654 1 11840.715-37418.345 

2 25575.060 2 39566.980-13990.952 

2 25574.260 4 36300.540-10726.522 
2 25573.953 4 23573.915- 0.000 

25577.111 1 

2 25574.705 1 37373.930-11799.241 

24 i . - . 3.0- 2.0 

. . 1.5- 1.5 
4.5- 5.5 

.22  I 4.5- 4.5 4.5- 4.5 
38 I 1.5- 0.5 1.5- 0.5 

I 
E I . 1 . 

I 

I I 
I 1.180 1.728* 548 I+ 
I 1.175 1.373 198 I 

1:640 3:193 1553 I 1.627 3.150 1523 I 
I I 

1.60 I 1.142 1.391 249 I* 24 
-63 

25573.640 0 
1 25572.475 

25572.195 
2 25570.837 

25570.628 
25569.751 
25568.372 
2556 7.92 1 

1 25567.97 
2 25566.624 
2 25566.421 
1 25565.135 

25564.6 i 5  
25562.147 
25560.9 13 

1 25550.220 
1 25559.115 

255%. 238 
1 25557.574 
2 25556.768 

25553.826 
25553.232 
25551.975 
2555 1.698 

2 25551.445 
25559.553 
25549.1C9 
25546.077 

1 25545.777 
2 255'15.458 

25543.800 
25543.252 

3 34751.714- 9179.262 
1 
0 12992.644-33563.445 
2 
1 
0 
1 
2 11840.715-37405.285 

23 i 
I 

36 I 
I 
I 
I 
I 

17 I 
27 I 
25 I 

I 
I 
I 

12 I 
16*( 

I 
31 I 
-1  I 

I 
I 
I 
I 

20 I 
I 
I 
I 

6 1  
28 I 

19 I 

f 

4.0- 5.0 4.0-  5.0 i : i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1.146 1.454, 308 

0.643 1.085 442 

I -93 -87 

. - . 2.5- 2.5 I 
1-224 

I .  
I .  
I .803 :306 .497 
I 1.122 1.604 .482 
I .733 1.503 .770 
I .  
1 .  

i 
I -204 
I 328 337 
I- -12 
I 17 17 
I 
I 

- . 3 . 0 -  4.0 0.811 1.045 234 
0.800 0.299 501 
1.114 1.596 482 

- _ _ _  
4 2@02.375--3235.770 
6 31284.370- 5717.976 
4 27768.715- 2203.606 

0:5- 0:s 015- 615 
3.5- 3.5 3.5- 3.5 
1.0- 1.0 1.0- 1.0 0.722 1.495 773 

0 
0 
0 
7 25560.208- 0.000 
2 13726.66 1-39285.760 
3 
6 31702.058- 6144.515 
4 31274.755- 5117.976 
1 

2w 
3 
7 8709.640-34261.065 
0 
1 
1 
4 29545.430- 4293.659 
7 11504.095-37049.535 
1 
1 

in  

1.0- 0.0 1.0- 0.0 
. - . 3.0- 2.0 

1.500 O.OOO* 0 
1.150 1.020 130 

1.085 1.473 388 
1.200 1.596* 396 

I .  . .  
I .  

I : .  
I .  
I .  
I .  
I .  
I .  
I .  

I .  

3.0- 3.0 3.0- 3.0 I 1.098 11477 .379 
2.5- 3.5 2.5- 3.5 I . . .395 

3.5- 4.5 3.5- 4.5 I .304 .916 .612 

. - . 1.0- 2.0 1 1.336 11482 .146 
3.5- 2.5 3.5- 2.5 I .859 .730 .129 

I .  

I 
1-159 -159 

I 
0.308 0.920 612 

i 
I O  2 

-334 
I 

1.336 1.482 146 
0.859 0.730 129 

2 25540.975 1 2 2 7 ~ 9 . 6 9 5 - ~ + 0 . 6 9 5  -25 i . - . 4.5- 4.5 i : i 1.330 i.260+ 70 i 
2 25540.420 4 142'35.565-39835.970 15 I 3.5- 3.5 3.5- 3.5 I .798 :858 .040 I 0.790 0.850* 60 1-214 -219 

25539.161 2 I I I I 
I .  _- - - . . . - . 

2 255s .253 2 15778.634-41316.930 -3 i . - . 1.5- 1.5 I . i 1.133 0.700s 433 i 
1 2553% 123 1 11840.715-37378.515 23 I . - . 3.0- 2.0 I . I 0.811 0.964 153 I -203 
2 25537.760 1 35726.195-101e8.463 28 I . - . 0.5- 0.5 I . I 1.550 2 .402~ 852 I 



c 
C UAVEIiU!:SER I 12 - T 1  0-C 

2 25537.535 0 14561.607-40099.165 27 
2 25536.327 1 39262.620-13726.318 25 

25534.831 2 
25532.496 1 
25532.052 1 
25531.661 0 

1 25531.315 0 9724.351-35255.665 1 
1 25530.994 0 10436.922-36017.300 16 
2 25533.285 2 36256.590-10726.322 17 
1 25529.740 3 34703.947- 9179.262 55 

25529.424 0 
255E9.130 0 
25528.877 0 
25527.739 2 
25527.602 1 

2 25527.197 1 27542.165- 2014.966 -2 
1 25526.986 5 33301.630- 7774.653 9 

25525.712 1 
25524.761 1 
25523.935 2 
25523.129 3 
25522.127 0 

25520.416 1 
2 25520.818 4 33019.160- 7498.364 22 

1 25519.697 3 9~6.801-34906.470 28 
25519.500 1 
25518.196 0 
25517.924% 1 
25517.053 1 
25516.189 0 

2 25515.523 4 34757.860- 9242.356 19 
25515.273 1 

1 25511.357. 7 29810.974- 4239.659 42 
2 25508.669 2 27523.60C- 2014.366 35 
2 25508.336 1 17073.340-42531.655 21 

25507.945 0 
1 25536i668 5 6313.866-31820.494 40 

25505.677 4 
255G5.228 1 

2 25503.976 1 22652.035-48156.010 1 
1 25503.976 1 13726.661-39230.610 27; 

25503.733 0 
25503.196 2 
25501.571 1 __ - . . . - 
25501.283 3 

1 25500.493 5 33275.150- 7774.653 1 
1 25500.052 2 15424.M7-40924.450 -11 

25499.249 1 
25498.G65 2 

2 25q97.942 1 310CC.010- 5532.060 -8 
1 25497.942 1 14853.317-40351.235 24 
2 25qS6.931 0 22652.035-43149.055 -89 
2 25496.203 1 32994.525- 7438.364 42 

. - . 1.5- 2.5 . - . 3.5- 2.5 

. - . 3.0- 4 . 0  . - . 1.0- 1.0 . - . 3.5- 4.5 . - . 4 . 0 -  5.0 

. - . 2.5- 1.5 
5.0- 4.0  5.0- 4 . 0  

0.0- 1.0 
2.5- 2.5 

3.5- 2.5 3.5- 2.5 

5.0- 5.0 5.0- 5.0 

3.5- 3.5 3.5- 3.5 

. - . 2.0- 2.0 
2.0- 3.0 2.0- 3.0 
3 .0 -  2.0 3.0- 2.0 . - . 0.5- 1.5 . - . 1.5- 1.5 

4 . 0 -  4 . 0  4 . 0 -  9.0 

. - . 3.5- 2.5 . - . 3.0- 4 . 0  

4 . 0 -  4 . 0  4 . 0 -  4 . 0  . - . 3.0- 3.0 

- . 1.5- 1.5 . - . 4 . 0 -  5.0 
- . 3.5- 3.5 . - . 1.5- 2.5 

11224 1;466 .242 

: O O O  1:533 . .350 

1:159 1:321 .162 

. .12 

. .169 

1:184 11483 -299 

. .753 

11267 11474 .207 

1.149 0 .950~ 199 
0.950 0.784 166 

0.442 1.080* 635 
0.355 0.910 555 
1.115 1.391 276 
1.043 1.454 411 

0.934 1.881 947 
1.221 1.463 242 

1.160 1.321 161 

0.801 0.925 124 

1.202 1.369 167 

0.362 0.850* 488 
0.000 1.473* 0 
1.184 1.432 295 
0.940 1.881 941 
0.576 0.790* 214 

0.487 1.240 753 

1.185 0.920 265 
1.150 1 .090~ 60 

1.253 1.463 210 
1.106 1.185 79 

1.669 1.169 500 
0.786 1.070 284 
1.185 0 .980~ 205 
1.110 1.321 211 

-254 
-231 

22* 

135% 
076 73 

7 

180 -178 

57 

-239 
13 

115 -88 
27 

301 -303 

-214 

-190 

84 

39 14.6883 
3914.8312 
3915.1105 39 15.4686 

3915.5367 
39 15.5966 
3915.6497 
3915.6989 
3915.8077 
39 15.89 13 

3915.9849 
3916.0237 
3916.1982 
3916.2193 
3916.2814 
39 16.3138 
3916.5092 
39 16.6552 
3916.7819 
3916.9056 
39 17.0594 
39 17 -2603 
3917.3220 
3917.4324 JQ DJO 
39 17 -4626 
3917.6628 
3917.7046 
39 17 A383 
39 17.97 10 
3918.0732 
3918.11 16 
39 18.3481 
3918.5082 PB 
39 18.7 131 
39 19.1260 
39 19.1772 
3919.2372 
3919.4335 
3919.5858 DJO 
3919.6532 
3919.8472 C2 
3919.8472 C 2  
3919.8845 
3919.9671 
3920.2169 
3920 2 6 1  1 

39 15.9398 

3920.7748 C2 
3920.9303 CQ 
3921.0423 



2 25495.331 
2 25495.074 

25193.957 
25493.325 
25493.119 

2 25432.770 
2549 1.555 
25X9.931 

2 25459.432 
25485.279 

2 25437.726 
25456.735 

1 25156.015 
1 25485.015 

25x5.420 
1 25433.923 

25%. 350 
25423.119 
25422.551 
25CZ 1.572 

1 254810.547 
25'5z0.173 
2f'7? .574 

2 2 4 7 6 . i E i  
2 25i75.756 

25'i76.192 
25475.052 
25474.305 
25473.755 ~~ 

254 73.250 
25473.035 

2 25471.112 
2 25469.919 

25468.497 
1 25468.093 

25457.8?6 
25466.837 
2366.560 

1 25465.925 
25464 -433 
25454.196 
25463.782 
25G63.458 
25463.085 

2 25462.695 ~~ 

2 25462.020 
25C61.655 
25459.328 
25C57.766 

2 25457.353 

I 
2 17296.995-42792.230 56 I . - . 
1 22653.965-48149.C55 -16 I . - . 
0 I 
0 I 
0 I 
6 14561.607-60054.350 27 I 1.5- 0.5 
1 I 
2 I 
0 2:991.980-47M1.485 -13 I . - . 
2 I 
1 20063.650-45551.330 46 I . - . 
0 I 
18 9724.351-35210.350 6 I . - . 
1B 33260.650- 7774.653 18 I . - . 
0 I 
0 14025.007-39508.910 20 I . - . 
1 I 
1 I 
4 I 
0 I 
1 1 
0 1 
5 36203.035-10726.322 43 I . - . 
5 14561.607-40033.370 -7 1 . - . 
1 I 
0 
0 
0 
2 

2 12322.613-37803.250 10 1 . - . 

I 
- 
2 
4 .35699.575-10185.463 0 
2 45296.930-19827.020 9 
4 
5 12351.522-37819.580 3 5 ~  
3 
1 
3 
6 29765.568- 4299.659 16 
2 
0 
1 
1 
1 
1 40951.;55-15<33.530 71  
2 32740.875- 7278.862 7 
2 
1 
0 
1 17242.750-42700.125 8 

1 25456.922 1 14025.007-39481.900 29 
25456.746 1 
25455.011 5 
25.i55.273 2 
25454.657 3 

4.5- 3.5 
2.5- 3.5 

1.5- 0'.5 

2.5- 3.5 

4.5- 5.5 

3.0- 2.0 
3.0- 4 . 0  

4.0- 3.0 

2.0- 3.0 

4.5- 4.5 
1.5- 1.5 

0.5- 0.5 0.5- 0.5 . - . 1.5- 1.5 

6.0- 7.0 6.0- 7.0 

3.0- 2.0 3.0- 2.0 

- . 2.5- 3.5 . - . 4.5- 4.5 

- . 2.5- 2.5 - . 4 . 0 -  5.0 

1:152 :393 .759 

:46 2140 1.94 

. .117 

1:147 1:467 .320 

0.494 0.900 406 
1.360 0.980* 380 

1.149 0.390 759 

1.344 1.000 344 

1.049 1.060* 11 

0.442 1.180* 738 
1.015 1.463 448 

0.975 0.870 105 

1.036 1.081 45 

0.983 1.391 408 
1.149 0.440* 709 

0.460 2.402~1942 
1.245 1.733 488 

0.995 1.110* 115 

1.162 

1.015 
0.970 

.482 320 

I 
I 
I 
I 
I 
I 
1-264 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I+ 

I 
I 
I- 

I -l2I5 

.OS7 

.545 

i 
I 
I 
I 
1 

42 I 
575 I 

1 

I 
I 
I 
I 
I 
I 

-264% I 
I 

. I  
I 
I 
I 
I 

-224 I 
5 1  

I 
I 
I 
I 

-256 I 
I 
I 
1 
I 
I 
I 
I 
I 

-118*l 
I 
I 

-136 I 
I 
I 
I 

-45* I 

I 

I 

i 
I 
I 
I 
I 
I 

-26* I 

1 

3921.1687 
3921.2159 
3921.3877 
392 1.4849 
3921.5166 
3921.5703 
3921.7572 
3922.007 1 
3922.0746 
3922.26 13 
3922.3664 
3922.4989 
3922.6097 
3922.6097 
3922.70 13 
3922.9317 
3923.0138 
3923.0555 
3923.1430 
3923.2937 
3923.4361 
3923.5083 
3923.7553 
3924.0353 
3924.0353 
3924.1222 
3924.3024 
3924.4 129 
3924.496 1 
3924.5708 
3924.6086 
3924.9049 
3925.0887 
3925.3079 
3925.370 1 
3925.4097 
3925.5637 
3925.6064 
3925.7043 
3925.9343 
3925.9709 
3926.0347 
3926,0847 
3926.1422 
3926.2022 
3926.3064 
3926.36 12 
3926.7216 

i 3926.9625 
I 3927.0216 

i 
1.200 0.815* 385 I 
0.975 1.165 190 I -279 1 3927.0927 

I 3927.1199 
1 3927.2332 

I 
I 3927.3440 
I 3927.4422 I 

I -077 

c2 
c2 

c2 
c2  

JQ 

CQ 

SI 



c 
I I 

1 25454.021 1 1~025.007-39~~9.eoo 28 i . - . 4 . 0 -  3.0 i 
25453.853 0 I I 
25453.161 0 I I 

1 25452.785 6 34532.045- 9179.262 2 I 6.0- 5.0 6.0- 5.0 I 
2 25451.366 6 27466.315- 2014.966 17 I 1.5- 1.5 1.5- 1.5 I 
25451.169 2 
25450.860 1 
25450.573 1 

25448.202 
1 25447.617 
25446.793 
25443.55 1 
25442.698 ~ . _  

2 25442.432 
25642.052 

1 25441.830 
2544 1.399 
25440.135 

1 25438.569 
25436.985 
25435.706 
25435.625 

1 25433.311 
2 25432.180 
25431.940 
25'131.047 

2 25430.353 
25/130 -300 _ _  . - . . . - 

2 25430.300 
25629.413 
25429.27 1 
25428.2112 
25419 A14 

1 25418.742 
25417.932 . 

25417.333 
25416.752 

2 25416.645 
25416.333 

2 25415.777 
2 25413.653 
1 25412.773 
2 25412.209 
1 25410.703 
254 10.297 

2 25408.842 
25406.851 
25405.425 
25405.200 
254G4.155 

0 
9R 27651.193- 2203.606 
0 
3 
2 
5 31160.405- 5717.976 
0 
3 14025.007-35456.835 
2 
2 
1 12322.6 13-3776 1.260 
0 
1 
1 
2 29732.960- 4299.559 
0 37439.680-12007.503 
4 
5 

58 
58 13013.685-36443.925 
1 
0 
2 
4 
3 6313.866-31732.582 
0 
2 
18 
1B 20073.840-45490.434 
1 
3 15098.815-40514.565 
1 22799.695-42213.3i9 
1 15269.635-Kl662.X30 
6 37211.420-11799.241 
1 35649.165-15236.473 
1 
4 34551.175- 9242.356 
0 
1 
1 
3 

48 13192.903-35623.240 

i 
30 I 2.0- 1.0 2.0- 1.0 

I 
I 
I 

I 

I 
I 

I 
I 

3 I 3.5- 3.5 3.5- 3.5 

2 I . - . 4 . 0 -  5.0 

22 I . - . 2.0- 3.0 

I 
1 0 1  . -  . 
3 1  . -  . 

i 
I 
I 
I 
I 
I 

I 
I 
I 
I 

16 I 2.5- 3.5 
6 0 1  . -  . 

261 . -  . 

511 . -  . 

::I :I : 
281 . -  . 
30 I 6.5- 5.5 
1 1 1  . -  . 

1.0- 2.0 
0.5- 1.5 

2.5- 3.5 

5.5- 4.5 

4 . 0 -  5.0 

5.5- 4.5 

1.5- 2.5 
4.5- 3.5 
2.0- 3.0 
6.5- 5.5 
5.0- 6.0 

i 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1:109 1:482 .373 
1.739 1.825 .086 

1.57 1.49 

.807 . 

8 .  

I .  
I 
I .  
I .  
I .  

i :  
~ 1:lOl 1:407 
1 .  

I I .  
23 I . - . 3.5- 3.5 I . 

I I .  
I I .  
I I .  
I I .  

I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

I 
0.975 0.970 5 I 

I 

1.081 1.454 373 
1.793 1.881 88 142 148 

41 
1.144 1.454 310 I I +  

i 
.08 I 1.570 1.495 75 

I 

I 
.613 I 0.978 1.596 618 

1 
I 0.975 1.065 90 
I 
I 
I 1.036 1.110~ 74 
I 
I 
I 
I 1.289 1.482 193 
I 1.110-0.019*1129 
I 

.306 I 
I 0.372 0 . 6 4 0 ~  268 

.306 I 
I 0.950 1.020 70 

i 
I 0.487 1.049 562 
I 

I 0.790 1.0651 275 
I 
I 1.079 0.800 279 
I 1.330 1.040* 290 
I 0.715 1.050 335 

.306 I 1.069 1.373 304 
I 1.186 1.431 245 
I 
I 1.047 1.369 322 
I 
I 
I 
I 

I 

WAVELENGTH NOTES .................... 
3927.5403 
3927 3562 
3927.6730 
3927.7310 
3927.9500 
3927.9804 
3923.0281 
3928.0724 
3928.2099 
3928.2635 
3928.2825 

i 

-079 -38 

053 

329 327 

-219 

-27 
i 

-098 I 
I 
I 

-058 I 
-058 -34 I 

- 

I 
i 

-258 I 
-222 -221 I 

I 
I 
I 
I 
I 

-362 -362Wl 
I 
I 

060 63 I 
29 I 

I 
119 104 I 

I 

3928.3455 
3928.4035 
3928.4384 
3928.5287 
3928.6559 
3929.1519 
3929.2882 2398 
3929.3293 
3929.3880 
3929.4223 
3929.4889 
3929.6841 
3929.9 106 
3930.1708 
3930.3684 
3930 3 0 9  
3930.7385 
3930.9133 
3930.9504 f SO 
3931.0884 DJ1 
3931.1957 JQ DJlSP 
3931.2039 DJ12LNSQ 
3931.2039 2LNSQ 
3931.3410 
3931 -3630 
3931.5221 
3932.8256 
3932.99 15 
3933.1.168 
3933.2095 
3933.2994 
3933.3160 
3933.3643 
3933 A503 
3933.7791 
3933.9 153 
3934.0026 
3934.23% 
3934.2986 
3934.5239 
3934 A323 
3935.0531 
3935.0880 
3935.2499 



25403.576 
1 25402.697 

25402.559 
2 25402.207 
1 25401.185 

25399.382 
25399.065 

2 25398.401 
1 25397.2C.6 

25396.869 
25336.212 
25393.74 1 
25393.022 
2539 1.920 
25391.683 
25390.332 

125390.007 _ _  ~ 

1 2539.485 
25537 -759 
253137.346 

1 25383.805 
25381.471 

1 25331.092 
25380.077 
25379.617 
253i8.394 

2 25377.721 
1 25376.788 

25376.368 
25375.538 

3 
2 
0 
4 
0 
0 
0 
1 
6 
0 
0 
1 
1 
0 
1 
0 
0 
1 
2 
0 
6 
3 
1 
3 
5 
0 
5 
7 
0 
1 

11840.715-37243.390 

8178.666-33600.850 
1235t.522-37752.690 

35526.850-10188.463 
25397.205- 0.000 

14737.783-40127.800 
13517.647-35907.115 

6313.866-31697.633 

14737.788-402118.850 

31095.675- 5717.976 
31521.279- 6144.515 

1 25375.214 0 11840.715-37215.900 
25374.423 1 -_ - . . . . - - 

1 25373.765 9386.801-34760.532 
2 25373.451 3 19317.370-44690.770 
2 25372.573 2 40851.025-154C8.530 

25372.348 0 
2 25371.267 2 20073.840-45445.065 
2 25370.437 1 14476.135-39646.560 
125370.437 1 

25369.303 1 
25369.052 1 

25368.199 0 
25367.793 4 

1 25369.872 5 

2 2 m a . 4 0 3  o 

13726.661-39097.075 
33144.500- 7774.653 

22107.410-47475.820 

25355.141 1 
1 25363.832 7 29663.455- 4299.653 
2 25352.824 2 12992.644-33355.450 

25352.422 3 
2 '25T61.432 1 13720.075-44CS1.440 
1 25250.6?1 2 8768.139-34128.739 

2533C.116 1 

23353.31 0 
25353.473 0 

1 25399.611 1!J 27563.217- 2303.606 

I 
0-c -----. 

22 

23 
17 

14 
40 

-5* 
17 

41 

30* 

22 
24 

29 

34 
51 
78 

42 
12 
23 
25 

-7 

26 
18 

37 
21 

0 

Bas CLS TERM TERM I GSS OBS OBS 
J2 - J1  J2 - J1 I 62 61 DG 

- . 3.0- 3.0 

2.5- 2.5 2.5- 2.5 
- . 6.0- 6.0 

. - . 1.5- 0.5 
1.0- 0.0 1.0- 0.0 

. - . 3.0- 4 . 0  . - . 2.0- 2.0 

4.0-  4.0 4.0-  4 . 0  

- . 3.0- 3.0 

2.5- 3.5 2.5- 3.5 
4.0- 3.0 4 . 0 -  3.0 

. - . 3.0- 4.0  

5.0- 6.0 5.0- 6.0 . - . 4.5- 4.5 . - . 3.5- 3.5 

- . 5.5- 4.5 - . 4.5- 4.5 
- . 3.0- 3.0 

4 . 0 -  4 . 0  4.0-  4 . 0  

- . 5.5- 6.5 

3.0- 2.0 3 .0 -  2.0 - . 2.5- 1.5 

- . 3.5- 4.5 - . 2.0- 3.0 

- . 1.0- 1.0 

:417 1:266 .849 

.776 .OOO 

:503 1:203 .700 

1i278 1i278 

11186 1:450 .264 

. .335 

:956 1:369 .413 

1;235 1i485 .250 

rERM TERM TERM 
62 6 1  DG 

0.811 i.300* 489 

0.414 1.263 849 
0.995 1.110* 115 

1.160 2.402~1242 
0.776 0.000 o 

0.815 1.020 205 
0.892 1.135 243 

0.487 

0.815 

1.170 
1.206 

.187 700 

.020 205 

.596* 426 

.473 267 

0.811 1.485 674 

0.801 1.140* 339 
1.225 0 . 0 0 0 ~  0 
1.105 1.057 48 

0.790 1.000* 210 
1.060 1.021 39 
1.150 1.345 195 
1.052 1.463 411 

1.362 1.085* 277 

1.232 1.482 250 
0.643 0.698 55 

1.060 0.875 185 
0.362 1.106 744 

0.745 1.495 750 

OBS TERM 
IS IS --------- 

,452 -453 
-220 

-76 - 12 

1 

-109 -117 

-064 

1 54 
-101 -101 

-258 

-172 -170 

-077 -851 

112 

-69 
-93 

-251 

-77 

3935.3396 
3935.4757 
3935.4971 
3935.55 16 
3935.7 10 0 
3935.9894 
3936.0X5 
3936.1414 
3936.3204 
3936.3788 
3936.4807 
3936.8637 
3936.9752 
3937.1461 
3937.1828 
3937.3923 
3937.4427 
3937.5237 
3937.7914 
3937.8555 
3938 A043 
3938.7670 
3938.8258 
3938.9833 
3939.0547 
3939.2445 
3939.3490 
3939.4938 PB 
3939.5590 
3939.680 1 
3939.7382 
3939.8610 
3939.9632 P0 
3940.0 1 19 
3940.1483 CQ 
3940.1832 
3940.351 1 
3940.4800 C2 
3940.4800 C2 
3940.5678 
3940.6554 
3940.6952 
3940.7960 
3940.8277 
3940.8907 
3941.3028 
3941.5077 
394 1.6628 
3941.7253 
3941.8839 
3942.0053 
3942.0744 
3942.1623 
3942.2742 
3942.3392 



c c 
25358.266 2 
25357.912 1 

2 25357.381 5 
25355.472 1 

1 25354.428 6 
25352.496 1 
25351.742 0 
25351.260 0 

1 25350.934 2 
25349.637 2 
25349.450 1 
25349.061 2 
25346.718 1 

1 25345.739 6 
25343.829 5 

2 25342.405 1 
25342.094 2 
25340.C68 4 

1 25340.416 4 
125339.269 2 
2 25335.924 1 

25334.495 0 
1 25333.339 4 
2 25331.409 1 

25330.977 1 
1 25330.239 4 

25329.572 2 
25328.774 0 

1 25326.591 1 
2 25328.304 6 
1 25325.733 6 
1 25325.324 1 
2 25323.541 3 

25323.085 1 
2 25322.441 4 

25321.699 1 
25320.0% 3 

2 25318.055 0 
1 25317.909 4 

25316.233 2 
25315.712 3 

2 25314.309 5 
25310.252 3 

I 
I 
I 

I 

I 
I 
I 
I 
I 
1 
I 
I 
I 
I 

35565.800-10183.453 44 I 0.5- 0.5 0.5- 0.5 

9356.801-34741.198 31 I 5.0- 5.0 5.0- 5.0 

39692.853-14341.947 28 I . - . 3.0- 2.0 

33120.375- 7774.653 17 I 3.0- 4.0  3.0- 4 . 0  

40035.490-14693.090 5 I . - . 1.5- 0.5 

35578.900-10238.473 -11 I . - . 5.0- 6.0 

17242.750-42531.655 19 I . - . 2.5- 1.5 

93t5.801-34720.110 30 I . - . 5.0- 4 . 0  
14476.135-33807.520 24 I . - . 4.5- 4.5 

9724.351-35054.565 25 I 3.0- 3.0 3.0- 3.0 

8768.139-~107.378 30 I . - . 2.0- 3.0 

I 

I 
I 

. 5.0- 6.0 14292.176-39620.765 2 1 - 
32507.135-. 7278.869 31 I 4:5- 4.5 4.5- 4.5 
31470.224- 6144.515 24 I 3.0- 3.0 3.0- 3.0 

i 

i540~.760-40732.070 14 i . - . 1.0- 2.0 
27333.500- 2016.966 7 I . - . 1.5- 1.5 

I 

I 
32820.775- 7498.364 30 I 2.5- 2.5 2.5- 2.5 

I 

I 
I 

I 
I 

4(r079.570-18761.530 65 I . - . 5.5- 5.5 
35556.380-10238.473 2 I 6.0- 6.0 6.0- 6.0 

15641.100-40955.335 24 I 3.5- 3.5 3.5- 3.5 

25308.145 0 
25307.868 1 I 
25307.004 4H I 

2 25307.004 48 36033.315-10726.322 11 I 4.5- 4.5 4.5- 4.5 

I 25306.922 43 
25366.109 0 
25302.083 3 
25301.629 1 

1 25301.331 4 33075.985- 7374.653 -1 i 3.0- 4.0  3.0- 4 . 0  
25299.059 1 I 

25237.603 0 I 
2 25298.253 4 15657.156-40955.385 24 i 2.5- 3.5 2.5- 3.5 

OBS OBS 03s 
62 61 DG 

.795 

:961 2:402 1441 

.064 .269 

1 : 059 

1:126 1:476 .350 
1.251 1.251 

. .550 

. .494 

.473 .414 

. 1.00 

t i 2 6  1:26 

. .329 

1i025 is50 .175 

2:29 2129 .240 . .265 

. .434 

1-00 .85 .15 

0.961 2.402 1441 

0.801 1.070 269 

1.025 0.852 173 

1.113 1.463 350 

1.180 0.840* 340 

1.193 1.431 238 
0.362 1.160* 798 
1.200 0.790* 410 

0.801 1.030 229 
1.060 0.725 335 

0.442 0.998 556 

0.970 0.965 5 
1.047 1.545 498 
1.070 1 .473~ 403 
0.890 1.040* 150 
0.876 1.881 1005 

1.315 1.321 6 

1.085 1.296 211 
1.100 1.431* 331 

1.040 0.850* 190 

1.134 1.391 257 

1.050 1.463+ 413 

1.000 0.850 150 

I 
-199 -195 1 

i 
-213 -208 I 

I 
I 
I 

48* I 
I 
I 
i 

082 90 I 
-060 I 

I 
-248 I 
-060 I 

-47 I 
-221 -224, I 

I 
I 

-488 -483 I 
I 
I 

-202 -204 I 

- 

I 
I 

-268 I 
t 28 I 
t 35 i 

I 

-52 I 
t 

39 I 

i 
I 

188 I 
I 
I 
I 

t 40 I 
-45 I 

I 
t 1 

I 
102 I 

I 
-164 -161 I 

I 

-161 -173 I 

+ 

3942.3682 
3942.4264 
3942.5089 
3942.8058 
3942.9681 
3943.2686 
3943.3859 
3943.4609 
3943.51 16 
3943.7 134 
3943.7425 
394 3.80 30 
3944.1675 
3944.3199 
3944.6172 
3944.8388 
3944.8872 
3945.0781 
3945.1485 
3945.3270 
3945.3808 
3946.0705 
3946.2506 
3946.5512 
3946.6 186 
3946.7335 
3946.8375 
3946.9618 
3946.9903 
3947.0351 
3947.4358 
3947.4995 
3947.7775 
3947.8486 
3947.9490 
3948.0646 
3948.3165 
3948.6329 
3948.6557 
3948.917 1 
3948.9984 
3949.2172 J30309 
3949.8503 
3950.1791 
3950.2223 
3950.3572 DJl2LNS 
3950.3572 2 LNS 
3950.3700 IS* 
3950.4969 
3951.1255 
3951.1964 
395 1.2430 
3951.5978 
3951.7237 
3951.8253 



1 OBS OES TERH TERH I OBS OBS OBS I TERM TERM TERM I OBS TERM I 
C WAVEtIlJtBER I T2 - T1 0-C 1 52 - J1 J2 - J1 I 62 G1 DG I G2 61 DG I IS IS I WAVELENGTH NOTES ------------------- 

3951.9312 
3952.2002 
3952.4027 
3952.5612 
3952.6740 
3952.76 19 
3952.9605 
3953.0318 
3953.1820 .. 
3953.3285 
3953.3873 
3953.4608 
3953.7 144 
3953.9158 
3954.1849 
3954.3751 
3954.4238 J0505Q 
3954.563 1 
3954.5902 
3954.6326 
3954.8 145 
3954.9004 
3954 -9270 
3954 -9873 
3955.0441 
3955.1161 
3955.2628 
3955.4657 
3955.770 1 
3955.8790 I S 4  
3955.9283 
3956.0 154 
3956.2796 
3956.3576 
3956.3839 
3956.5828 
3956.6387 
3956.7 103 
3956.8562 
3957.0885 ‘ 
3957.2901 
3957.4095 
3957.5462 J3535Q 
3957.7530 
3957.8123 
3958.0998 
3955.2097 
3958.2675 
3958.327 1 
3958.3597 
3958.7542 
3958.8229 
3958.9610 
3959.108s 
3959.2749 

25296.925 0 i i .  i 
1 25215.203 3 I I .  

25293.907 1 I I .  I 
2 25292.893 4 30794.930- 5502.960 23 1 1.5- 1.5 1.5- 1.5 I .087 1:176 .089 I 
25292.171 0 I I .  I 

I 25291.609 1 i i 
1 25290.338 5 9%6.801-3(;677.111 28 I . - . 5.0- 4.0  I 

i 
0.801 1.080 279 1-239 -238 - 37 1.250 1.670 420 I 
1.165 1.482 317 I 132 139 

i 
2 25259.832 8 29259.700- 3969.846 28 I 1.5- 2.5 1.5- 2.5 i 1236 1:660 .424 I 
125288.921 4 29598.570- 4299.659 10 1 3.0- 2.0 3.0- 2.0 I .163 1.482 .319 I 
25287.984 2 I I .  I 

1 25287.608 3 27491.196- 2203.606 18 ! . - . 2.0- 1.0 I . I 
I .  I 
I .  I . .203 I 

i 25287.138 1 
25285.516 1 

25282.507 1 I I .  I 
1 25284.228 4 9336.801-34670.995 34 I 5.0- 5.0 5.0- 5.0 I . 

1.345 1.495 150 

0.801 1.010* 209 

+ 39 

-209 -212 

2 25281.291 2 23272.420-4~53.715 -4 i . - . 2.5- 2.5 i : i 0.951 0.640~ 311 i 
I 3.465 :844 2621 I I 

I 125 I .  I 
25279.916 0 I I .  I 

I Oe5- l e 5  
25250.983 3 
25iC0.089 4 

I 1.085 1.369 284 I 2 25279.645 3 34522.010- 9242.356 -9 I . - . 2.5- 3.5 I . 
25278.452 2 I i .  

2 25277.933 0 43943.935-18566.006 4 I . - . 1.5- 2.5 I . i i -228 
f 1.095 1.365 270 ~~ 

25277.763 1 i 1 .  . i 0.921 0.850 71 i 
I 

.140* 145 

.lo0 299 

.482 350 

-180 -177 

-151 -149 

-087 -86 

-~ -. . . . .- 
i 25276.555 3, 12351.522-37628.055 22 i 6.0- 7.0 6.0- 7.0 i :995 i:i4- .i45 i 0.995 
25275.617 1 I I .  I 

1 25274.321 1 9356.801-34661.105 17 I . - . 5.0- 4 . 0  I . I 0.801 
25272.376 0 I i .  i 

1 25271.680 6 29571.327- 4299.659 12 I 1.0- 2.0 1.0- 2.0 I 1.130 1:483 .353 I 1.132 
25271.365 1 I I .  ~ I 

I 25270.803 5 15074.955-43345.740 274 7.0- 7.0 7.0- 7.0 i i:io i;oa .04 i 1.097 

i 
j ::::: 1 25269.121 1 9724.351-34993.452 20 I . - . 3.0- 4 . 0  I . 

1 25268.623 2 38946.490-13677.903 36 I . - . 1.0- 1.0 I . 
25268.455 2 I 0.0- 1.0 I .OOO 1:743 

1 25267.185 2 31411.690- 6144.515 10 I . - . 2.0- 3.0 I . I 1.289 1.473 184 I 
2 25266.828 0 38993.130-13726.318 16 I . - . 2.5- 2.5 I . I 1.025 0.784 241 I 
25266.371 1 I I .  . I I 

.ob5 32 j-171 -169 

.213 771 I -194 

.442* 382 I 

-11 

25265.439 1 
25263.955 1 

i i :  i -290 

-204 -201 

150 

-254 

-290 

469 -468 

I I .  I 
I I . .  I 

I 1.163 1:626 .463 I 
I .  I 

26 I . - . 6.0- 6.0 I . I 0.995 1.190 195 

I 1.233 0.900 338 
-9 I . - . 2.5- 1.5 I . 1 1.220 1.169 51 

I 3.0- 3-0 
431 . -  . 3.5- 3.5 I . 

1 25262.669 2 12351.522-37314.165 
25261.907 2 
25251.034 3 
25259.714 0 

2 25259.336 2 17532.937-42792.230 
2 25257.501 3 30759.570- 5502.060 
25255.800 1 

2 25255.431 1 21048.190-4630’t.585 
1 25255.051 1 12159.465-37415.495 
25255.843 0 

I I .  I 
36 I . - . 2.5- 2.5 I . I 1.030 0.980* 50 
21 I . - . 4 . 0 -  5.0 I . I 0.844 0.980 136 

I I .  I 
I I .  I 

1 I .  I 

19*1 . - . 2.0- 2.0 I . I 1.036 1.220* 184 

18 I 2.5- 2.5 2.5- 2.5 I .435 .962 .527 I 0.414 0.941 527 
44 I . - . 2.5- 2.5 I . I 0.990 0.960* 30 

1 25253.326 1 12322.613-37575.920 

2 25252.007 6 8198.666-33G55.655 
2 25251.064 0 21825.593-47079.610 

25252.885 0 

25250.005 D 



c c 
I CRS OBS TERM TERM 

C W,'.VEH'JKSER I T2 - T 1  0 - C  I J2 - J1 J2 - J1 
----------------------------------------+-------------------- 

I 
25549.287 1 I 
25244.861 0 
25244.133 0 

1 25248.840 2 12159.465-37408.285 20 I 4 . 0 -  4 . 0  4 . 0 -  4 . 0  

I 
35432.095-101&?,.463 40 i . - . 

I 

I 

9724.351-34966.945 -26 I . - . 
29542.214- 4259.659 14 I 2.0- 2.0 

I 
2 
2 38914.005-15577.903 
3 
0 
1 
0 
0 39922.940-14693.090 
0 36955.805-13726.318 
0 -  
7 29197.755- 3969.846 
1 
0 

2 25243.672 
25243.115 

1 25242'.569 
1 25242.559 

25241.978 
25239.136 
25237.352 
25236.946 

1 25236.104 
25234.440 
25233.173 
25232.478 
25230.473 

2 25229.8:6 
2 25223.457 

25228.453 
2 25227.935 

25226.751 
23725.378 

2 25325.U1 
1 25225.135 
2 25224.241 

25223.636 
2 25222.539 
1 25221.995 
2 25220.459 

25220.093 - 
1 25219.106' 0 14853.317-4(3.072.'80 
2 25217.023 1 37016.265-11799.241 

25216.599 
25216.195 

2 25215.707 
252 15.3 17 

1 25213.S59 
2 25212.996 

25212.658 
25212.215 
2521 1.698 
25211.154 
25209.781 
25208.8C3 
25207.979 

125207.461 
2 25207.163 
2 25205.854 
1 25200.CS3 
1 25199.993 
2 25199.476 
1 25199.030 
1 25195.985 
2 25193.742 

1.5- 0.5 

3.0- 4.0 
2.0- 2.0 

i 
1 - * 2.0- ' - O  

I 

I 

- 4 1  . -  . 1.5- 0.5 
0 I . - . 3.5- 2.5 

26 I 2.5- 2.5 2.5- 2.5 

I 
O 30727.440- 5502.060 1 i . - . 1.5- 1.5 
2 9724.351-34999.520 19 I . - . 3.0- 2.0 
1 19466.530-44690.770 1 I . - . 4.5- 4.5 
0 
6 32501.390- 7273.862 
3 6313.856-31535.835 
0 19332.555-44853.015 
0 

0 
0 
2 22799.695-48015.125 
1 
6 31355.339- 6144.515 
1 37012.210-11739.241 
0 
3 
3 
3 
3 
2 
1 
5 32982.090- 7774.653 
3 14295.565-39502.705 
1 23272.420-48478.270 
1 12177.963-37378.815 
0 12322.613-37522.600 
4 34907.455- 9707.980 
6 34378.267- 9179.262 
4 9724.35 1-349'c0.315 
1 20073.840-45267.550 

i 
11 I 4.5- 4.5 4.5- 4.5 
26 I . - . 4 . 0 -  5.0 
39 I . - . 1.5- 2.5 

43*l . - . 4 . 0 -  5.0 
-11  . -  . 5.5- 5.5 

I 

I 
I 

-23 I . - . 4.5- 3.5 

35 i 4.0- 3.0 4.0- 3.0 
27 I . - . 4.5- 5.5 

I 
I 
I 
i 
I 
I 

24 I 
28 I 
14 I 
31 I 
6 1  
1 1  

25 I 
21 I 
32 I 

. - . 5.0- 4 . 0  

. - . 3.5- 3.5 . - . 2.5- 3.5 

. - . 1.0- 2.0 . - . 2.0- 3.0 
6.5- 6.5 6.5- 6.5 
4 . 0 -  5.0 4 . 0 -  5.0 
3.0- 3.0 3.0- 3.0 . - . 5.5- 4.5 

oas 08s OBS I TERM TERM TERM 

I 

G2 G1 DG I G2 G I  DG 
------------------+------------------ 

1 306 

i . .205 I 0.844 1.045 201 
I 
I 
I 1.190 2.402 1212 
I I 0.442 1.025 583 

.488 .182 I 1.298 1.482 184 
i 
I 
I 
I 
I 1.140 1.442 302 
I 
I 
i 
I 1.060 0.840* 220 
I 1.165 0.784 381 
I 

681 
I 

.988 1:669 .681 I 0.989 1.670 

I 
I 1.208 1.169 39 
I 0.442 1.085 643 
I 1.151 0.000* 0 
I 

1.193 1.547 .352 i 1.190 1.545 355 
I 0.487 1.020 533 
I 1.010 0.920* 90 
I 
I 0.786 1.100 314 
I 1.150 1.373 223 
I 
I 
I 1.330 1.080* 250 

1:157 1:472 -315 

.380 
11270 1:453 .183 . .495 

1.155 1.473 318 
1.164 1.373 209 

0.000 1.463* 0 
0.790 0.920* 130 
0.951 0.970 19 
0.525 0.964 439 
1.036 1.260* 224 
1.100 1.455* 395 
1.272 1.454 182 
0.442 0.930 488 
0.790 1.045* 255 

OBS 
IS .---- 

.211 

-272 
t 

-244 

c 

-210 

064 
-295 

-073 

-37 1 

-155 

099 
-071 
-245 

TERM I 
IS I WAVELENGTH 

.-----+------------ 
I 
I 3959.3875 

-203 I 3959.4576 
I 3960.0817 
I 3960.1959 
I 3960.2682 
I 3960.3551 

-292 I 3960.4412 
22 I 3960.4412 

I 3960.5340 
I 3960.9800 
I 3961.2600 
I 3961.3237 

-198 I 3961.4559 
I 3961.7171 
I 3961.9160 
I 3962.0251 
1 3962.3400 
I 3962i4385 
I 3962.4949 
I 3962.6563 

34 I 3962.7386 
I 3962.9246 
I 3963.0618 

54 I 3963.1399 
-210 I 3963.1702 

I 3963.3190 
I 3963.4140 

62 I 3963.5864 
-293 I 3963.6719 

I 3963.9070 
I 3963.9708 
I 3964.1260 
I 3964.4534 
I 3964.5201 
I 3964.5836 
I 3964.6604 
I 3964.7217 

-70 I 3964.9509 
90 I 3965.0867 

I 3965.1398 
I 3965.2095 
I 3965.2908 
I 3965.3764 
I 3965.5923 
I 3965.7454 
I 3965.8758 

-25*1 3965.9573 
-157 I 3966.0034 

I 3966.2086 
-201 I 3966.9925 

I 3967.1327 
100 I 3967.2140 
-70 I 3967.2843 

-244 I 3967.7637 
I 3968.1170 

. N 
d 
w 



I ObS 09s TERll TERM I OBS OBS OBS I TERM TERM TERM I OBS TERN I 
C WVEhWVSER I T2 - T 1  0-C I J2 - J1 J2 - J1 1 62 61 OG I G2 6 1  DG I IS IS I WAVELENGTH NOTES 

25192.335 0 
2519.1.271 2 
25190.228 0 

2 25187.719 2 
2 25180.935 3 
1.25183.302 6 
2 25175.0ft3 3 

2 25172.500 6 
2 25171.576 5 
2 25170.771 3 

25169.505 1 
1 25168.258 5 
2 25167.827 8 
1 25166.207 1 
2 25162.566 4 

25160.092 0 
25157.656 0 

1 25156.247 6 
25154.355 1 

2 25153.081 4 
1 25152.833 3 

25151.040 1 
2 25150.621 2 

25150.083 2 
25148.484 1 

2 25147.432 9 

1 25174.6ai 2 

2 25147.432 9 
2 25146.607 3 

25145.337 1 
25144.369 0 

2 25143.942 5 
25141.660 1 

1 25141.3G3 0 
125140.480 1 
1 25137.992 5 
1 25136.551 5 
2 25135.549 3 

25133.362 1 
2 25132.767 3 
1 25132.481 3 

25 13 1.6 03 
25129.443 

1 25129.153 
2512;. 129 

1 25128.129 
1 25127.731 

25 125.502 
25125.151 

1 25124.540 
25123.923 

16362.oaa-41~1.6~0 
138C9.910-38390.~4U 
32954.929- 7774.653 
35901.360-10726.322 
14292.176-39466.833 
32670.835- 7498.564 
33809.795- 8638.233 
8709.640-33%0.390 

i 
1 

39*1 , - . 4.5- 5.5 
5 I 4.5- 4.5 4.5- 4.5 

26 I 3.0- 4.0  3.0- 4 . 0  
5 I 5.5- 4.5 5.5- 4.5 

22 I . - . 5.0- 5.0 
29 I 2.5- 2.5 2.5- 2.5 
14 I 5.5- 5.5 5.5- 5.5 
21 I . - . 3.5- 3.5 

I 
31312.580- 6144.515 -7 i . - . 4.0- 3.0 

13192.9a3-3~355.450 19 I 2.5- 1.5 2.5- 1.5 

8198.666-33365.475 18 I 2.5- 1.5 2.5- 1.5 
15074.953-40241.170 -5 I . - . 7.0- 7.0 

1 
I 

I 

I 

32930.874- 7774.653 26 I 3.0- 4.0  3.0- 4 . 0  

8193.666-33351.730 17 I 2.5- 2.5 2.5- 2.5 
tv68.139-33wa.944 28 I . - . 2.0- 2.0 

40639.100-15%?3.530 51 I . - . 4.5- 3.5 

I 
30E65.395- 5717.976 13 i 3.5- 3.5 3.5- 3.5 
27162.335- 2014.966 63 I 1.5- 1.5 1.5- 1.5 
33784.830- 8638.233 10 I . - . 4.5- 5.5 

I 
I 
I 

36943.155-11799.241 28 I 6.5- 5.5 6.5- 5.5 

14292.176-39433.510 14 i . - . 5.0- 4.0 

35375.oao- ioz~.473 24 I 6.0- 6.0 6.0- 6.0 

35378.960-10235.473 13 I . - . 5.0- 6.0 
6313.866-31451.814 44 I 4 . 0 -  4 . 0  4 . 0 -  4 . 0  

. 3.5- 4.5 35E61.855-10726.322 16 I . - 
36931.980-11799.241 28 I . - . 5.5- 5.5 

9386.801-3.'r519.253 32 I - - . 5.0- 5.0 

.- I 

I 2 
0 
1 
4 
4 
2 
0 
O H  
4 
0 

' i  
8768.139-33892.650 29 1 2.0- 3.0 2.0- 3.0 

I 

. 4 . 0 -  4 . 0  

9724.351-36852.445 35 I . - . 3.0- 3.0 

I 
I 2.0- 2.0 

32903.777- 7774.653 26 I . - 

31272.205- 6144.515 41 I . - . 2.0- 3.0 
w I 

125121.934 6 25t21.896- 0.000 38 i 1.0- 0.0 1.0- 0 .0  
2 25121.057 2 32399.895- 72713.852 24 I . - . 4.5- 4.5 
2 25119.815 6 34362.170- 9242.355 1 I 4.5- 3.5 4.5- 3.5 

1655 11105 .450 
1.128 1.482 .354 
1.025 1.365 .340 

1:35 1:31 .04 . .327 

.413 -128 .285 

1356 :a82 .326 

t i216  l i 4 6 3  .247 

.41 .83 .39 

1:325 1:590 .265 
1.036 1.876 .842 

1:103 1:379 .276 

:49 1106 .593 . .248 

. .400 

:343 1:042 .699 

1:446 :OOO 

1.141 1.311 .171 . .333 

1.050 i.070* 20 i 
0.657 1.105 448 1-190 -196 
1.105 1.463 358 I -  -57 
1.015 1.391 376 I 090 93* 
0.970 1.065 95 (-217 -217 
1.361 1.321 40 I- -27 
1.180 1.514 334 I 062 66 
0.308 1.000* 692 I -293* 

-22 1.189 1.473 284 1- 
0.414 0.129 285 1-319 -320 
1.097 1.175 78 1-284 -284 

I 

0.372 0.698 326 

1.216 1.463 247 

0.414 0.800* 386 
0.362 1.040* 678 

4 

I 
I 
I 
I 
I 

,I 
I 
I 
I 
!I 
I 

I 

I 

I 

3970.2350 
3971.0644 
3971.1215 
397 1.4656 
3971.61 14 
3971.7384 
3971.9382 

1 3972.1350 
I 3972.2030 
~ 3972.4587 

i-096 -97 i 3973.0335 
I I 3973.4242 

i 39jSii030 
-45*1 3974.0315 

i 
I 3974.3300 

I 
I 
1-448 -448 I 3974.5318 
i-197 -199 i 3974.5709 
I I 3974.8543 

1.310 1.057 253 i i 5974.9205 CP 
I 3975.0055 
I 3975.2583 

1.328 1.596 268 1-076 -72 I 3975.4246 2 LNS 
1.046 1.881 835 I -28 I 3975.4246 2 LNS 
1.070 1.514 444 I I 3975.5550 

I 
I 

i 3975.7558 
1 3975.9089 

I I 3976.3373 
0.970 0.925 45 I -270 I 3976.3866 
1.165 1.431 266 I -  21 I 3976.5239 
0.487 1.080 593 1-134 -134 I 3976.9175 
1.182 1.431 249 i 056 56 i 3977.1455 
1.155 1.391 236 it 49 i 3977.3040 

I I 3977.6503 
1.214 1.373 159 i 226 227 i 39ii;SGj 
0.801 1.170* 369 (-166 -163 I 3977.7896 

1 I 3977.9286 W L P  
I 3978.2705 

-50 I 3978.3169 
I 

1.120 1.463* 343 I 
I i 3978.4785 PB ZLNSP 

0.442 1.230 788 I -284 I 3978.4785 2 LNSQ 
1.173 1.473 300 I -57 I 3978.5415 

I I 3978.8945 
I I 3978.9501 

0.362 1.060 698 1-218 -216 I 3979.0468 
I I 3979.1446 

1.444 0.000 0 1-074 -37 I 3979.4596 

1.198 1.369 171 I 077 65 I 3979.7953 
1.133 0.800* 333 I I 3980.0297 

1.110 1.545r 435 I 56* I 3979.5986 



C 
I 03s C9.S TERM TERM I 03s OBS OBS I TERM TERM TERM 

C UAVSNVEIBER I T2 - T1 0-C I J2 - .J1 J2 - J1 I G2 G 1  DG I 62 61 DG 
----------------------------------------i--------------------i------------------t------------------ 

I 
I 25117.527 2 I I .  

25114.523 0 I I .  I 
25114.244 0 I I .  I 

I I 
2 25115.625 6 10436.770-35552.335 i 4  I 4.5- 3.5 4.5- 3.5 I .710 .890 .180 I 0.724 0.903 179 

1 25113.689 6 9334.801-34500.445 45 I 5.0- 6.0 5.0- 6.0 I .825 1:054 .229 I 0.801 1.030 229 
25111.104 2 I I .  I 

2 25110.690 3 
25107.749 2 
25106.254 0 
25105.352 0 
25103.842 4 

1 25103.142 4 
25103.353 0 
25122.999 0 

2 25102.287 1 
25;c1.0'16 2 

1 25039.394 5 
25095.(3?3 1 

1 25095.003 3 
25093.552 2 

1 25092.655 5 
1 25090.562 3 

25090.108 1 
25089.845 1 

1 25053.868 2 
2 250857639 -2- 
2 25084.233 5 

25064.067 4 
1 25083.945 4 
2 25033.671 7 

25031.864 0 
2 25G81.410 1 
1 25050.544 3 

25076.212 0 
25075.949 3 
25074.721 0 
25973.991 1 
25072.126 1 

1 25071.054 3 
2 25070.399 1 

25070.061 1 
25066.136 1 
25G65.992 0 

1 25065.570 2 
25065.254 1 

2 25064.983 7 
25364.033 1 

1 25063.361 6 
25061.824 1 

2 25059.940 2 
25059.163 1 

2 2505?.809 2 
2 25057.360 5 
2 25057.167 2 

1 25039.C60 2 

34353.025- 9242.356 21 i . - . 3.5- 3.5 i 1 i 1.199 1.369 170 
I I .  I 
I I .  I 
I I .  I 

I I .  I 

I I .  I 
I I .  1 
I I .  I 

I 1 .  I 

I I 1.395 11395 I 
34283.083- 9179.252 21 I 5.0- 5.0 5.0- 5.0 I 1.119 1.454 .335 I 1.110 1.454 344 

18720.075-43622.335 27 I . - . 3.5- 2.5 I . I I .  I I 1.060 0.950* 110 

6313.e66-31413.230. 30 I 4 .0 -  3.0 4.0-  3.0 I .499 .754 .255 I 0.487 0.742 255 

14292.176-39387.160 19*l . - . 5.0- 6.0 I . I 0.970 1.029 59 

9386.801-34479.473 -17 I . - . 5.0- 4.0 I . I 0.801 0.944 143 
15074.958-40165.495 25 I . - . 7.0- 7.0 I . I 1.097 1.120 23 

I I .  I I 0.487 1.205 718 
6313.856-31403.302 24 I . - . 4.0- 5.0 I . 

31233.370- 6144.515 4 I . - . 4 . 0 -  3 . 0  I . I 1.090 1.473 383 
3811;900~13726318 57 I . - . 3.5- 2.5 I . I 1.115 0.784 331 
308C2.205- 5717.976 4 I . - . 4.5- 3.5 I . I 1.160 1.596* 436 

I I .  I I 0.844 1.300* 456 
12159.465-37243.350 20 I . - . 4 . 0 -  3.0 I . 
8709.640-33793.295 16 I 3.5- 4.5 3.5- 4.5 I .303 -796 .493 I 0.308 0.800 492 

37083.890-12007.503 23 I . - . 0.5- 1.5 I . I 0.890-0.019* 909 
9724.351-34804.860 35 I . - . 3.0- 4.0 I . I 0.442 0.941 499 

I I .  I 

I .  I 
I 

I 
I .  

I 
I 
I I .  
I I .  I 

I I .  I 
! I .  I 

I I .  I I 0.000 1.103* 0 
11747.245-36318.300 -1 I 0.0- 1.0 0.0- 1.0 I 1.103 . 
29040.245- 3969.846 0 I . - . 1.5- 2.5 I . I 1.447 1.670 223 

I I .  I 
8768.139-33833.699 10 I . - . 2.0- 2.0 I . I 0.362 0.930 568 

25064.960- 0.000 23 I 1.5- 0.5 1.5- 0.5 I .582 3.149 2567 I 0.580 3.150 2570 
I 1.5- 1.5 1 .924 11882 .958 I 

I I .  i 
6313.866-31377.193 3% I 4 . 0 -  4.0 4 .0-  4 .0  I .4?6 .962 .486 I 0.487 0.973 486 

I 2.689 1.169 1520 
I .  I I 

I I .  . I 
30562.000- 5502.060 0 1 . - . 0.5- 1.5 I . 
34300.160- 3242.355 5 i . - . 2.5- 3.5 i 1 i 1.370 1 .369~ 1 
32553.705- 7G98.354 19 I . - . 1.5- 2.5 I . I 1.269 1.321 52 
30775.140- 5717.976 3 I . - . 3.5- 3.5 I . I 1.099 1.596 497 

245 
-280 -282 

-234 -238 

199 189 

-28 

-1149 
-202 
-128 -127 

-290 -288 
-264 
-199 -201 
-252 -252 

-300 -294 
-73 

133 1339 
-066 -78 

-347 -347 

-295 -291 

-239 -247 
10 

-265 

-090 -94 

-190 -191 

79 

-231 
-89 

3980.1579 
3983.4586 
3950.6330 
3980.6782 
3980.766 1 
3981.1759 
398 1.24 16 
3981.7079 
3981.9450 
3982.0&81 
3982.3276 2LNS 
3982.3276 2LNS 
3982.4004 
3982.46 14 
3982.5743 
3982.7712 
3983.0334 IS* 
3983.1240 
3983.7303 
3983.9591 
3984.1031 
3934.4354 
3984.5075 
3984.5493 
3984.6 105 
3984.7045 
3985.2174 
3985.4408 
3985.4672 
3985.4865 
3985.530 1 
3985.8172 
3985.8894 
3986.0270 
3986.7156 
3986.7574 
3986.9527 
3987.0688 
3987.3653 
3987.5358 f 
3987.6400 
3987.6938 
3988.3182 
3988.341 1 
3988.4083 
3988.4586 
3988.50 17 
3988.6529 
3988.7598 
3959.0044 
3989.3043 
3989.4373 
3989.6436 
3989.7 151 
3989.7458 



2 25041.603 
25G41.39C 
25040.722 
25039.952 

2 25039.219 
1 25037.643 
25037.272 
25036.418 
25034. a90 

2 25030.777 
25030.320 

1 25030.113 
2 25027.834 
2 25027.404 
2 25026.602 
1 25024.602 
2 25024.237 
25023.872 

2 25022.982 
25021.535 
25020.687 
250 19.420 

1 25018.525 
2 25017.175 
25016.913 

6 
2 
1 
2 
0 
5 
1 
0 
0 
4 
2 
1 
0 
0 
1 
2 
4 
1 
2 
0 
3 
0 
2 
6 
1 

I 
2 25056.725 5 10436.770-35493.485 10 1 . - . 4.5- 3.5 
2 25055.630 7 29026.425- 3959.846 51 I 2.5- 2.5 2.5- 2.5 
2 25056.343 6 8198.666-33254.995 14 I . - . 2.5- 3.5 

2 25054.53 1 19317.370-44371.925 33 I . - . 4.5- 3.5 
1 25054.273 7 27257.860- 2203.656 19 I 2.0- 1.0 2.0- 1.0 

25055.068 2 I 

2 25054.081 3 32332.915- 7278.862 28 1 . - . 4.5- 4.5 
25053.497 0 I 
25051.979 0 I 

2 25051.849 0 39942.775-13990.952 26 i . - . 1.5- 1.5 
25050.206 0 I 
25049.781 1 I 

1 25045.827 1 34228.090- 9179.262 -1 I . - . 4 . 0 -  5.0 
250a.479 1 
25043.319 0 

2 25047.315 4 30765.285- 5717.976 6 i . - . 3.5- 3.5 
25G46.2iO 0 I 

2 25045.640 4 32544.185- 7498.364 19 I 3.5- 2.5 3.5- 2.5 
2 55045.694 4 3232'1.550- 7278.852 6 I . - . 3.5- 4.5 
25043.464 0 1 
25'342.a4 0 I . 1.5- 2.5 2 25042.071 2 15098.815-40140.890 -4 I . - 

30759.570- 5717.976 

41325.730-16256.582 
12351.522-37323.145 

34738.755- 9707.980 

12322.613-37352.720 
45203.680-20175.895 
20073.840-45101.220 
14576.135-39502.7@5 
27228.191- 2203.605 
28259.990- 3235.770 

13809.910-3332.E75 

12159.465-37177.970 
28252.945- 3235.770 

71 I . - . 0.5- 0.5 
20 I 6.0- 6.0 6.0- 6.0 

I 
I 
I 
I 

2 I 6.5- 6.5 6.5- 6.5 

. 2.0- 3.0 6 1  . -  
49 I . - . 2.5- 3.5 
24 I . - . 5.5- 5.5 
32 I . - . 4.5- 3.5 
17 I . - . 1.0- 1.0 
17 I 1.5- 0.5 1.5- 0.5 

17 I . - . 4.5- 4.5 
I 

I 
I 
I . 4 . 0 -  5.0 

0 I 0.5- 0.5 0.5- 0.5 
231 . -  

I 
25916.Z27 1 i 

1 25oif.S27 i 32790.360- 7774.553 za*i 4 . 0 -  4 . 0  4 . 0 -  4 . 0  
2 25015.090 0 23538.650-Wi553.715 25 I . - . 3.5- 2.5 
2 25012.660 1H 20044.005-45056.650 15 I . - . 1.5- 2.5 
1 25011.773 5 93E6.801-34333.550 24 I 5.0- 4 . 0  5.0- 4 . 0  
2 25011.273 3 39704.305-14593.050 58 I ~ - . 1.5- 0 . 5  . . . - - . - - ... 
1 25310.995 3 9724.351-34735.314 52 i I - . LO- 3.0 
2501C.076 1 I 

06s OBS OBS 
62 G1 OG 

11152 1;6i7 -525 

1:185 1:489 .304 

. .191 

11217 1.593 .376 

1995 1:084 .089 

. .216 

1126 129 ;97 

.907 .284 .623 

1:240 1:463 .223 

.80 .87 .07 

0.724 0.931 207 
1.150 1.670 520 
0.414 0.975 561 

1.225 0.970* 255 
1.190 1.495 305 
1.100 1.545* 445 

1.050 1.728 678 

1.050 1.454* 404 

1.190 1.596* 406 

1.130 1.321 191 
0.975 1.545 570 

1.079 0.720* 359 
1.220 1.596 376 

0.560-0.122* 682 
0.995 1.085 90 

1.270 1.485 215 

1.036 1.130~ 94 
1.150 1.515~ 365 
0.790 1.060* 270 
1.060 0.920~ 140 
1.767 1.495 272 
1.263 0.299 964 

I I 
1-250 -255 I 
1- -118 I 
1-665 -668 I 
I I 
I I 
I 072 63 I 
1-090 -83 I 
I I 
I I 
I I 
I I 

I 
-8* I 

I 
I 
I I 

I 
-21 I 

I 
I- 
I I 
I I 
I I 
I I 
I I 
I 127 130 I 
I I 
I I 
I 
I 
1-164 -164 I 
I I 
I I 
I I 
I+ 45 I 
I I 
I I 
I I 
I -481rl 

1-065 -68 I 

I 

I -274 I 

I -86 I 
I 158 162 I 
I 

I 
I -  
I 

0.920 0.299 621 I 9 
I 
I 

1.240 1.463* 223 I 
1.470 0.640* 830 I 
0.820 1.030 210 I 
0.801 0.870* 69 1-217 -218 
1.220 0.840* 350 1 
0.442 0.899 457 1-254 -254 

I 

0.657 0.995 333 I -197 

0.844 1.125 281 (-232 -227 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3989.8162 
3989.8313 
3989.8770 
3990.080 1 
3990.1565 
3990.2067 
3990.2373 
3990.3303 
3990.5721 
3990.5928 
3990.8545 
3990.9222 
399 1.0742 
399 1 - 1297 ~~. .. . 

3991.1552 
399 1.3 152 
3991 A913 
399 1.5502 JQ 
3991.5735 
3991.9289 
3992.0214 
3992.1510 
3992.2256 
3992.2583 
3992.366 1 
3992.4888 
3992.6057 
3992.8570 
3992.9 162 
3993.0524 
3993.296 1 
3993.9523 
3994.0252 
3994.0583 
3994.4220 
3994.4906 
3994.6 186 
3994.9379 
3994.9961 
3995.0544 
3995.1965 
3995.4276 
3995.5630 
3995.7653 
3995.9078 
3996.1239 
3996.1658 
3996.2594 
3996.3552 
3996.4570 
3996.8453 
3996.9870 
3997.0669 
3997.11 13 
3997.2582 



C 

25001.4t5 1 
25001.126 1 

i .  
I .  . 

2 2~001.015 2 12048.548-37049.535 31 i . - . 1.5- 2.5 i I 
25030.802 1 I I 
250il0.057 3 i i :  

1 24999.675 3 29299.312- 4239.659 22 I . - . 1.0- 2.0 I . 
1 24999.260 4 32773.905- 7774.653 8 I 5.0- 4 . 0  5.0- 4 . 0  I 1.14 1:46 .32 
2 24997.139 2 14221.716-39218.825 30 I . - . 0.5- 0.5 I . 

24996.825 1 i - i  . 
2 24396.029 1 20689.110-45685.090 49 I . - - 3.5- 4.5 I . 
1 24995.793 1 9724.351-34720.110 24 i . - . 3 .0 -  i ; O  i i 
2 24995.115 2 34703.075- 9707.980 20 I . - . 5.5- 6.5 I . 
2 24991.375 1 18720.075-43711.415 35 I . - . 3.5- 3.5 I . 

24990.789 2 I I .  
2 24939.710 1 19363.335-44853.015 30 I . - . 2.5- 2.5 I . 
2 249.33.167 1 36787.350-11799.241 48 I . - . 5.5- 5.5 I . 

24987.922 1 I I .  
i :  
I .  

1 24975.559 1 9386.801-34362.360 o i . - . 5.0- 5.0 i 1 
24974.642 0 I I .  
2 { m . o a o  2 I I .  
24972.826 1 I I .  

1 2G974.121 1 31118.615- 6144.515 21 I . - . 2.0- 3.0 I . 

2 24972.243 0 4529'1.560-20322.349 38 I . - . 5.5- 6.5 I . 
1 24972.249 0 14853.317-39625.550 16 I . - . 4.C- 4 . 0  I . 
2 21971.366 5 28941.215- 3969.846 -3 I 2.5- 2.5 2.5- 2.5 I .960 1:667 .707 

26968.840 1 I I .  
24968.312 
24967.569 
24965.859 

1 24964.826 

1 24556.723 
2 24955.557 
124954.059 

2 24954.057 

1 24953.962 
24953.331 

124952.737 
1 24951.203 

24950.170 
24749.915 
24949.153 

2 24948.761 

0 
2 
1 
3 
4 
3 
1 
48 

2 
0 
1 
0 
0 
1 
0 

38 

6313.866-31278.667 
12992.64+37956.685 
8758.139-33?24.837 

15093.815-40054.350 
6313.666-31257.919 

32728.585- 7774.653 

9724.351-34677.111 
i1737.788-3?68s.980 

19466.530-44415.300 

i 
I 
I 

25 I 
22 I 
16 I 
30 I 

I 
-23 I 
11 I 

I 
I 
I 

-9* I 

86' I 
i :  
I 1.008 
I .  . 4 . 0 -  5.0 I . 

. 2.0- 3.0 I . . 1.5- 0.5 I . 

. 3.0- 4.0  1 . 
I .  . 3.0- 4 . 0  I . . 3.0- 4 . 0  I . 
I .  
I .  
I .  . 4.5- 3.5 I . 

1.5 2.5- 1.5 I .643 

3.0 4 . 0 -  3.0 I .506 

.904 

1:090 

.261 

.584 

TERfl TERH TERfl I 09s TERfl 
G2 G I  OG I IS IS 

-----------------+---------- 
I 

1.097 1.510 413 I 
I 
I 

1.632 1.473 159 I 
1 
I 

0.054 0.730 784 I 
I 
I- 

1.307 1.482 175 I 
1.150 1.463* 313 I -  
0.108 1.610*1718 I 
1.270 0.955* 315 I 
0.442 1.030 588 I 
1.030 1.485 455 I 
1.060 0.955 105 I 

I- 

-307 

-122 

10 

05 1 
-1 

IO 
I1 
I5 

-484 
99 

i -248 
0.921 0.920* 1 I 
1.150 1.373 223 I 115 

I 
I 
I 
1-345 

1.180 1 .545~ 365 I 110 
I 
I 

0.643 0.832 189 1-305 -302 
I 

0.801 1.120* 319 I -158 
I 

0.865 1.473 608 I 

1.090 1.314r 224 I 
I-"" 

I -297 

I -230 

0.786 1.030 244 I -171 
0.968 1.670 702 I- -8 1 

0.487 1.010* 523 1-107 -108 
0.643 0.904 261 ( - 0 3 5  -48 
0.362 1.160 798 1-237 -238 
1.079 0.390 639 I -412* 
0.487 1.080 593 1-107 -116 
0.947 1.463 516 (-063 -62 

0.442 1.080 638 I -234 
1-255 

0.815 0.98Or 165 

1.151 0.940 211 

WAVELENGTH NOTES 

3997.3103 
3997.4682 
3997.5713 
3997.6912 
3998.6318 
3998.6892 
3998.7065 
3998.7410 
3998.8602 
3998.9213 
3998.9877 IS 
3999.3270 
3999.3772 
3999.5046 
3999.5440 
3999.6508 
4000.2494 
4000.3432 
4000.5159 
4000.7630 CQ 
4000.8022 
4001.0733 
4001.3158 
4001.7530 
4001.9107 
4001.9240 
4002.0105 
4002.2056 
4002.6408 
4002.7 192 
4002.7827 
4002.8976 
4003.0131 
4003.1800 
40 03.2207 
4003.3132 C2 
4003.3132 C 2  
4003.4548 
4003.8598 
4003.9445 
4004.0636 f 
4004.3379 
4004.5036 
4004.6254 PB Q 
4005.8038 
4005.9910 
4006 2299 
4006.2470 Is* 
4006.3483 
4006.4437 
4006.6900 
4006 3559 
4006.8969 
4007.0193 
4007.0822 



24945.121 
24944.810 

2 24939.55rt 
24934.705 

24930.264 
26929.895 

2 24928.201 
24927.40 1 

124526.722 
124926.312 
2 24924.345 
124923.942 
124923.942 
24523.834 
24923.374 

2 24922.339 
24921.577 

124921.327 
249 19.909 
24917.278 
249 14.316 

1 24913.557 
249 13.27 1 
2491 1.929 

2 24911.618 
2 24910.984 
2 24908.932 
24906.441 

124902.033 
2 24901.429 
2 24901.146 
24900.592 

1 24900.105 
12qS99.954 
2 24899.787 
24899.497 
24898.98 1 

1 24897.872 
24895.765 
24895.333 

2 24894.153 

24934.228 

2 ~ 4 . 7 ~ 8  

1 
1 
1 15096.815-40038.370 
0 
0 
0 
4 
4 30646.175- 5717.976 
4 
6 9336.801-34313.475 
1 13726.66 1-35652.990 

38 13726.661-38650.550 
36 34103.210- 9179.262 
38 
0 
4 34630.315- 9707.980 
0 
6 27124.858- 2203.606 
0 
1 
2 
0 14912.011-39825.550 
0 
0 
0 35637.895-10725.322 
4 10436.770-35347.740 
2’ 30626.955- 5717.976 
0 
3 31046.528- 6144.515 
1 14561.607-39463.005 
3 26916.090- 2014.956 
0 
0 32674.758- 7774.653 
0 9724.351-34624.299 
0 32398.160- 7498.364 
0 
0 
4 31042.369- 6144.515 
3 
1 
3 

2 2~94.140- 2369.846 

-1 

2 

48 
-17 
51 
53 
-6 

4 

35 

18 

45 
14 
13 

20 
31 
22 

0 
6 
-9 

18 

~ ~ -. .. 6 
24893.951 2 
24393.852 3 
24393.114 2 
24592.9ft4 1 

2 2fiS9.782 1 
24887.689 0 

33532.335- 8638.233 

SUO. 705- 13990.952 

1 

29 

2 24657.191 4 34595.165- 9707.980 6 
1 24834.807 4 6313.866-31198.542 31 
24833.857 i 
24g3.671 1 

2 24S82.694 4 33520.920- 8638.233 7 
1 24M1.107 0 13726.661-38607.775 -7 

CBS 05s TERM TERtl I C9S OBS OBS I TERM TERM TERM 
J2 - Jl J2 - J1 I G2 G1 DG I 62 G1 DG 

--------------------$--------------------+------------------ 

I I 
I .  I 
I .  I 
I .  I 
I .  I 
I .  I 

3.0- 3.0 I .  I . - . 3.5- 3.5 I . I 1.272 1.596 324 
I .  I 

. - . 1.5- 1.5 I . I 1.079 0.440~ 639 

5.0- 6.0 5.0- 6.0 i .BO iio3 .23 i 0.801 1.030~ 229 . - . 3.0- 4.0 I . I 1.150 1.090~ 60 . - . 3.5- 2.5 I . I 1.009 1.670 661 
I 1.150 0.785 365 . - . 5.0- 5.0 I . I 1.028 1.454 426 

3.0- 2.0 3 . 0 -  2.0 I . 
i .  i 
I .  I 
I .  I 
I .  I 
I .  I 

I .  I 

. - . 5.5- 6.5 I , I 1.155 1.485 330 

2.0- 1.0 I 1.197 1:495 .298 I 1.190 1.495~ 305 2.0- 1.0 

I 1.00 . 1.15 I - . 4 . 0 -  4 . 0  I . I 0.496 1.030 534 

I .  I . - . 3.5- 4.5 I . I 1.158 1.391 233 
4.5- 3.5 4.5-  3.5 I .720 1:203 .483 I 0.724 1.195 471 . - . 4.5- 3.5 I . I 1.055 1.596 541 

I .  i 
2.0- 3.0 2.0- 3.0 I 1.46 . I 1.480 1.473~ 7 . - . 1.5- 1.5 I . I 1.149 1.420 271 
‘2.5- 1.5 2.5- 1.5 I 1.02 1:86 .84 I 1.040 1.881~ 841 

3.0- 4.0 3.0- 4.0 I . I 1.189 1.463 274 . - . 3.0-  2.0 I . I 0.442 1.150~ 708 . - . 2.5- 2.5 I . I 1.308 1.321 13 
I .  I 
1 .  I 

323 
I .  
I .  
I .  I 

I .  I 
I .  I 
I .  

1 .  I 

4 . 0 -  3.0 4 . 0 -  3.0 1 1.150 1:473 .323 I 1.150 1.473 

I 

I I 1.050 1.728~ 678 

5.5- 5.5 5.5- 5.5 I . . .173 I 1.341 1.514 173 

I .597 :597 I 
- . 0.5- 1.5 ! . 

I .  I 
6.5- 6.5 6.5- 6.5 I . . .330 I 1.160 1.485~ 325 . - . 4 . 0 -  3.0 I . I 0.487 1.070 583 

I .  i 
I .  I 

4.5- 5.5 4.5- 5.5 I .996 1:514 .518 I 0.996 1.514 518 . - . 3.0- 4 . 0  I . I 1.150 1.105 45 

OBS TERM I 
IS IS I WAVELENGTH NOTES 

----------+-------------------- 
I 
I 4007.6670 
I 4007.7169 
I 4008.5616 

I 4009.4178 
I 4010.0553 - 185 I 4010.1147 

2 I 4010.3872 
-281 I 4010.5159 
-151 -150 I 4010.6252 

I 4010.6911 
-3 I 4011.0077 

-247 I 4011.0725 C2 
063 63 I 4011.0725 C2 
-056 I 4011.0899 

I 4011.1639 
017 27 I 4011.3305 

I 4011.4532 
-036 -26 I 4011.4934 

I 4011.7217 
I 4012.1453 

t I 4009.3411 

i 4012.6223 fDJ02JDG 
-74 I 4012.7445 

1 4012.7906 
I 4013.0068 
I 4013.0569 

-171 -171 I 4013.1590 

I 4013.8910 
-062 -70 I 4014.6016 

-151*1 4014.6990 
62 I 4014.7446 

1 4014.8339 
26 1 4014.9124 

-275 I 4014.9368 
210*1 4014.9637 

I 4015.0250 
I 4015.0937 

-47*l 4015.2725 
-232 I I 

4015.6820 4015.6124 
I 4015.7829 

-3 I 4015.8724 
I 4015.9050 
I 4015.9209 
I 4016:0400 
I 4016.0674 
I 4016.5776 
I 4016.9154 

271 272 I 4016.9958 
-113 -115 I 4017.3807 

I 4017.5340 
I 4017.5641 

I 4017.9781 

- 

- - 

- 

I 4017.72ia 

N 

CQ 



c 
2 24281.019 
1 2%330.461 

2-'1874.359 

0 
1 
1 
1 
2 
2 
1 
4 
1 
0 
2 
4 
1 
1 
3 
0 

35607.320-10725.322 
31024.953- 6144.515 

15641.100-40514.565 

I 
21 I 
23 I 

I 
I 

13 I 
I 
I 
I 

11 I 
I 
I 

23 I 
I 
I 

20 I 
I 

I 
3.5- 4.5 I .  
3.0- 3.0 I 

1.150 1.391 241 
1.335 1.473 138 

I 
I 

-65 I 

I 204 

40 17.9923 
40 18.0824 
4019.0681 
40 19.1378 
4019.2105 
40 19 A288 
40 19.4461 
4019.5568 
4019.7709 
4019.8329 
4019.9706 
4020.0415 
4020.1507 
4020.2013 
4020.5836 
4020.7179 
4020.7638 
4021.5421 
4021.7065 
4021.8887 
4021.9628 
4022.0066 
4022.7877 
4022.9339 
4023.1001 
4023.2185 
4023.3388 
4023.4374 

I 
24873.928 

2 24873.478 
24872.127 
24872.025 
24871.335 

124670.010 
24859.627 

124868.335 
24867.661 
24867.348 

1 24364.983 
2C864.153 

1 24353.869 
2 24859.057 

24858.041 
124856.915 

24856.457 
1 24856.186 
1 24851.360 

24850.457 
24849 -430 

124848.699 
2 24847.956 
2 248847.347 

24846.960 
24846.653 

2 24846.354 
1 24s45.091 

24864.548 
24343.294 
24842.707 

1 24342.361 
24340.466 

2 2Wt0.125 
24838 -230 

1 24836.376 
124830.310 

24830.027 
2 24828.056 
2 24326.648 
1 24825.042 
1 24324.599 

24822.907 
2 24821.423 

24820.26 1 
2 24818.592 
2 24817.227 
2 24815.071 

24858.775 

i 
3.5- 2.5 I 

I 
I 
I 

3.0- 3.0 I 
I 
I 

4.0-  4.0 I 
I 

1.040 0.800* 240 -128 -1304 
I 
I 
I 

-147 -147 I 
I 

9724.351-34594.350 0.442 1.198 756 

i 
-281 -285 I 

I 
-265 I 
-232 -229 I 

I 
-36 I 

-470 -470 I 
I 

-116 I 
I 

-165 I 
-083 -83 I 

I 
I 
I 
I 

6313.e66-31182.179 0.487 1.210* 723 

0!801 1.005 204 

0.496 0.985 489 
0.414 0.857 443 

0.815 1.070 255 

0.786 1.070 284 
1.470 1.473* 3 

,,-- I 

I 

' f  
I 

I 

, 
t 

i 
5.0- 4 . 0  I 

I 
9386.801-34251.764 

149!2.011-39775.870 
8198.665-33057.710 

14737.7eS-39594.680 

14853.317-39709.460 
30995.841- 6 144.515 

0 
8 
3 
1 W  
0 
1 
2 
0 
0 
0 
0 
0 
4H 
1 
1 
1 
1 
1 
1 
4 
1 
6 
0 
0 
4 
0 
1 
4 
4 
4 
0 
0 
1 
0 
0 
3 
1 
0 
1 

i o  i . - . 4.0-  4 . 0  i 1 
13 I 2.5- 3.5 2.5- 3.5 I .41 

I I .  
23*1 , - . 3.0-  4 . 0  I . 

I I .  
43*l . - . 4.0- 5.0 I . 
34 I 2.0- 3.0  2.0- 3.0 I 1.483 

I I .  
I .  . 5.0- 4.0 I . I 

- 4 1  . -  
10 I . - . 0.5- 1.5 1 . 
27 I . - . 1.5- 2.5 I . 

-854 .443 

16520.962-41369.665 
17733.703-42581.655 
41593.040-16745.720 

0.736 1.120* 384 
0.510 0.790*1300 
1.150 1.671* 521 

-88 1.75 .88 i 
, I  

-34*l 
I 
I 
I 
I 

-096 -96 I 
I 

5 1  
I 

-179 I 
064 76 I 

I 
I 

-685 -695 I 
-081 -81 I 
-057 -56 I 

I 
53 I 

-279 I 
-176*( 

I 
65 I 

I 
I 
I 

4023.5001 DJ02J06 
4023.5498 
4023.5982 
4023.8028 
4023.8907 

34088.695- 9242.356 
35033.570-10238.473 

1.340 1.369 29 
1.170 1.431 261 

4024.0938 
4024.1889 
4024.2450 
4024.5520 
4024.6072 
4024.9143 
4025.2147 
4026.1981 
4026.2440 
4026.5636 
4026.7920 
4027.0525 
4027.1260 
4027.3989 
4027.6397 
4027.8282 
4028.0991 
4028.3207 
4928.6707 
4028.7197 
4028.7989 
4028.8635 

I I .  
4 I 0.0- 1.0 0.0- 1.0 I .ooo 

I I .  
6 I 2.5- 2.5 2.5- 2.5 I 1.236 

1:512 27045.963- 2203.606 

m09.965-  3969.846 

0.000 1.495 0 

1.230 1.670* 440 

0.362 1.210 848 
1.050 1.473 423 

1.085 1.057 28 
0.859 1.160* 301 
1.239 1.454 215 
1.188 1.431 243 

0.494 1.040 546 

1.791 0.390 1401 
0.290 0.840* 550 
.0.097 1.881 1978 

1.666 .430 
I I .  

18 I . - . 2.0- 3.0 I . 
12 I . - . 3.0-  3.0 I . 8768.139-33604.497 

30374.813- 6144.515 
I i .  

1 I . - . 3.5- 3.5 I . 
23 I 3.5- 4.5 3.5- 4.5 I . 
23 I 5.0- 5.0 5.0- 5.0 I . 
25 I 6.0- 6.0 6.0- 6.0 I . 
23 I . - . 4.5- 4.5 I . 
13 I . - . 0.5- 0.5 I . 
42 I . - . 0.5- 0.5 I . 
17 I 0.5- 1.5 0.5- 1.5 1-0.05 

1 I .  
I . I  . 

-21 I . - . 4.5- 5.5 I . 

I I .  
I I 1.21 

40316.535-15488.530 
11504.095-36330.720 
34004.281- 9179.262 
35063.037-10238 -473 

17296.905-42iia.305 

15235.771-40954.350 
39510.275-14693.E90 
21.830.020- 2014.966 

. .30 . .216 . .24 

1:89 194 
24514.769 
2M14.281 

2 24813.853 36613.145-11799.241 1.010 1.373* 363 



! C 

2 24313.351 
24806.813 

2 24805.137 
2 24804.336 
2 24799.613 
124796.649 
124795.430 
124795.808 
2$795;7 15 

2 24794.318 
24793.76 1 
24793:471 
24792.162 

124783.637 
247&3.1&9 

2 24787.732 
2 24785.042 
1 24734.389 
24782.060 
24751.11 1 

1 24778.099 
1 24776.973 
1 24776.973 
2 24776.191 
1 24772.911 
2 24771.603 
1 24770.161 
1 24769.156 
124768.394 
24767.560 
24764.830 

2 24763.811 
24763.221 
24760.964 
24758.068 

2 24755.641 
1 24755.151 

24789.925 

2 24753.718 - ~ -~ 
24752.793 
24752.474 

2 24751.700 
1 24751.463 
2 24750.132 
2 24748.899 
2 24746.138 
24743.345 

2 24742.857 
2 24742.239 
1 24741.301 
2 24741.024 
247%. 106 

124737.535 
2 24737.046 
2 24735.93 

4 
0 
0 
2 
3 
0 
0 
4 
1 
1 
2 
0 
0 
0 
5 
4 
5 
3 
1 
2 
0 
1 
0 
0 
3 
7 
5 
2 
2 
5 
0 
0 
2 
1 
1 
3 
1 
3 
3 
1 
1 
4 
6 
1 
5 
2 
2 
0 
0 
1 
0 
2 
4 
3 
0 

l?E09.910-58523.240 

33443.355- 8638.233 
28774.175- 3763.846 
35525.910-10726.322 
12159.465-36958.090 
15249.635-40048.080 
8768.139-33563.924 

30593.540-11799.241 

29088.272- 4293.659 

8198.666-32936.350 
32283.420- 7498.364 
9X6.80 1-34 17 1.155 

12351.522-37129.590 
14912.011-39588.980 
14@25.007-33301.970 
13192.903-37969.065 
6313.866-31036.744 
34013.940- 9242.356 
26973.744- 2203.606 
11840.715-36609.850 
29063.029- 4299.659 

13192.903-37956.685 

20511.945-45267.550 
9724.351-34479.473 
32032.585- 7278.862 

26766.650- 2014.956 
24751.439- 0.000 
18720.075-43470.135 
11504.035-35252.985 
25715.965- 3969.846 

I 
21 I 4.5- 3.5 4.5- 3.5 

15 
7 
25 
24r - 15* 
23 

. - . 5.5- 5.5 - . 3.5- 2.5 

. - . 4 . 0 -  5.0 
, - . 2.0- 3.0 

2.0- 1.0 2.0- 1.0 

4:5- 4.5 4.5- 4.5 

I 

I 
I 
1 
I 

19 I . - . 5.5- 5.5 

24 I 3.0- 2.0 3.0- 2.0 
I 

8 i . - . 2.5- 2.5 
-14 I . - . 2.5- 2.5 
35 I . - . 5.0- 5.0 

i ls5- 1-5 
31 I . - . 6.0- 5.0 
4 I . - . 4 . 0 -  4 . 0  
lO*l . - . 4 . 0 -  4 . 0  
29 I 2.5- 2.5 2.5- 2.5 
33 I 4 . 0 -  5.0 4 . 0 -  5.0 
19 I 3.5- 3.5 3.5- 3.5 
23 I . - . 2.0- 1.0 
21 I , - . 3.0- 2.0 
24 I 2.0- 2.0 2.0- 2.0 

I 
I 

29 I 2.5- 1.5 2.5- 1.5 

36 i . - . 4.5- 4.5 

-51 . -  . 4.5- 4.5 
29 I 3.0- 4 . 0  ,3.0- 4 . 0  

I 
1 

16 I . - . 2.5- 1.5 
24 I 1.0- 0.0 1.0- 0.0 
12 I . - . 3.5- 3.5 
9 1 3.5- 3.5 3.5- 3.5 
19 I . - . 1.5- 2.5 

33331.120- 8633.233 -20 I . - . 5.5- 5.5 
43408.215-lC566.066 30 I . - . 3.5- 2.5 

8 1 . - . 5.0- 4.0  

I 

I * - * 3-5- 2.5 

9386.801-34123.054 
8709.640-33450.555 

29037.158- 439.659 
12992.644-37729.665 
15778.634-40514.565 

6 I 3.0- 2.0 3.0- 2.0 
25 I . - . 2.5- 2.5 
7 I . - . 1.5- 2.5 

.65 

.35 

1:17 

.64 .01 

. .210 

.42 .07 

. .477 

1:Ol .16 

.46 
:492 :800 .305 . .249 

1;288 1;483 .195 

. .53 

.46 .93 .47 

.647 .OOO 

:880 1;025 .145 

:992 11458 .496 

TERM TERM TERfl I OBS TERM I 
62 61 DG I IS IS I WAVELENGTH NOTES 

------------------+----------, 

I 
0.657 0.640* 17 I 

149 
I 

1.100 1.514* 414 I 
1.140 1.670* 530 I 60 
1.176 1.391 215 I 063 69* 
0.844 1.000 156 I -267 
0.715 1.005 290 I 
0.362 0.430* 68 1-280 -279 

i 
I 

1.005 1.482 477 1-060 -53 

0.414 1.040* 626 1-684 -686 
1.045 1.321 276 I 047 58 
0.801 1.230 429 I -77 

0.995 1.010 15 1-203 -197 

0.975 1.0901 115 I -272 
0.372 0.832 460 1-307 -306 
0.487 0.795 308 1-074 -29 
1.121 1.369 248 I 059 57 
1.210 1.495 285 I t  32 
0.811 1.025 214 1-285 -279 
1.284 1.482 198 I -  -45 

0.372 0.904 532 1-053 -52 

1-576 
I 

0.496 0.980* 484 I . 

1-466 
I 

I -210 
1-039 

1.310 1.045 265 I 048 
0.442 0.944 502 1-195 -197 
1.335 1.545 210 I -6 

I 
I 

1.058 1.881 823 I 035 53 
0.647 0.000 0 I 10 
1.060 0.860 200 I 
0.859 1.004 145 1-465 -465 
0.875 1.670 795 I 93 

1.152 1.514 362 I 95 
1.080 1.365 285 I 
0.801 0.000* 0 I -230 
0.308 0.941 633 I -127 

0.986 1.482 496 1-068 -68 
0.643 1.050* 407 1-314 -311 
1.133 0.800 333 I -117~ 

1-275 

I 

-------------_-_-_- 
4028.9499 JQ 
4030.0118 
4030.2841 
4030 A142 
4031.1818 
4031.3386 
4031.3742 
4031.8005 
4031.8154 
4032.0427 
4032.1333 25359 
4032.1805 
4032.3934 
4032.7573 
4032.9668 
4033.0397 
4033.1141 
4033.5518 
4033.6581 
4034.0372 
4034.1917 
4034.6821 
4034.8654 C2 
4034.8654 C2 
4034.9928 
4035.5270 
4035.7401 
4035.9751 
4036.1388 
4036.2630 
4036.3989 
4036.8439 
4037.0100 
4037.1062 
4037 -4742 
4037.9563 SI 
4038.3423 
4038.4223 
4038.6561 
4038.8070 
4038.859 1 
4038.9854 
4039.0240 
4039.24 12 
4039.4425 
4039.8932 
4040.3490 
4040.4273 
4040.5298 
4040.6830 
4040.7282 
4041.2049 
4041.3031 
4041.3781 
4041.559 1 

N 
Q, 
0 



I 08s OBS TERM TERM I OBS OBS OBS 
C WAVEIIUIIBER I T2 - Tf 0-C I 22 - J1 J2 - J1 I G2 61 OG 

I I 
24734.584 2 I I .  

2 24734.387 2 34922.835-101FE.463 15 I 0.5- 0.5 0.5- 0.5 I 1.05 2:40 135 
2 24732.E98 1 17296.905-42C29.735 68 I . - . 4.5- 3.5 I . 

24731.081 0 i i .  
1 24729.9% 5 8768.139-33498.071 26 I 2.0- 3.0 2.0- 3.0 I .363 :775 .412 

24726.668 0 I I .  
1 24726.076 

24723.708 
24723.228 

2 24722.674 
2 24721.765 

24721.178 
24717.059 

1 24715.939 
247 14.821 
24714.651 

2 24712.055 
2 24711,980 

24705.959 
24704.133 

1 24701.003 
2 24700.948 
1 24695.683 

24694.950 

0 
3 
0 
0 
0 
2 
2 
0 
1 
1 
4 
5 
2 
0 
38 
38 
5 
1 

16520.362-41247.033 

34311.115-10188.463 
35712.675-13990.952 

16520.962-41236 A70 

32210.400- 7498.364 
8198.666-32910.615 

6313.866-31014.877 
24700.905- 0.000 
11840.715-36536.380 

8 i . - . 5.0- 4.0 i 
I I .  
I I .  

22 I . - . 1.5- 0.5 I . 
42 I . - . 0.5- 1.5 I . 

I I .  
I I .  

31 I . - . 5.0- 4 . 0  I . 
I I .  
I I .  

19 I . - . 2.5- 2.5 I 1.32 1:32 
31 I 2.5- 3.5 2.5- 3.5 I . 

I I .  
I I .  

-8 I 4.0- 4.0 4.0-  4.0  I . 
43 I 0.5- 0.5 
18 I 3.0- 3.0 3.0- 3.0 I .81 .95 

I I .  

0.5- 0.5 I 1.994 3:162 

.435 

.69 
1168 
.14 

24693.875 2 i i :  
2 25693.533 3 31072.395- 7278.862 o I . - . 4.5- 4.5 I . 

24692.671 2 I I .  
1 24693.3P8 3 8768.139-33161.419 28 I 2.0- 3.0 2.0- 3.0 I .36 .95 .59 

2 24691.224 7 30193.265- 5502.060 19 I 1.5- 1.5 1.5- 1.5 I 1.376 1: lSl  .195 
1 24684.718 4 32459.347- 7774.653 24 I . - . 3.0- 4.0 I 1.143 1.483 .340 

24551.970 1 I I .  
i :  
1 .  

24678.093 1 i 
24676.910 0 I 

1 24676.219 1 14292.176-38968.370 25 I . - . 5.0- 5.0 I . 
1 24670.248 1 39012.195-14341.947 0 I . - . 3.0- 2.0 I . 1 24670.939 4 32445.590- 7774.653 2 I . - . 4.0-  4 . 0  I . . .34 

1 24668.740 4 26872.321- 2203.606 25 i 1.0- 1.0 1.0- 1.0 i 2.70 1.50 1.20 
24667.439 2 I I 1.15 . 
24665.560 0 I I .  

2 24665.364 2 16362.000-41327.335 29 I . - . 4.5- 4.5 I - 
2 24664.197 4 35300.520-10726.322 -1 I . - . 5.5- 4.5 I . 
2 24653.726 1 3031.705- 5717.976 -3 I . - . 3.5- 3.5 1 . 

24653.331 1 i i .  
1 24662.926 1 13726.661-38359.550 27 I . - . 3.0- 4 .0  I - . 
1 24652.285 2 i ia40.715-~65~2.980 21 i . - . 3.0- 2.0 i . 

24559.202 3 I I .  
2 Z659.95G 3 35385.270-10723.322 6 I - . 4.5- 4.5 I . . .29 

2 24557.243 2 14561.607-33213.825 25 I . - . 1.5- 0.5 I . 
2 24554.997 5 26659.9C5- 2014.965 18 I 1.5- 1.5 1.5- 1.5 I 1.357 11888 .531 
2 24654.621 0 25403.645-50055.235 31 I . - . 2.5- 3.5 I . 
2 24653.655 1 34351.635- 9707.980. o i . - . 5.5- 6.5 i . 

24648.631 1 I I .  

1 24653.369 5 24653.345- O.O( i0  24 I 1.0- 0.0 1.0- 0.0 I .855 . O O O  
1 24050.311 4 3332i.570- 9179.262 3 I 5.0- 5.0 5.0- 5.0 I . . .28 
1 24649.979 4 12351.522-37001.490 11 I 6.0- 6.0 6.0- 6.0 I .99 1.04 .05 

TERM TERM TERM 
62 G1 OG 

1.010 2.402 1392 
0.494 0.695 201 

0.362 0.770 408 

0.736 1.065 329 

1.300 2.402 1102 
1.313 1.728 415 

0.736 1.020 284 

1.339 1.321 18 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

4 

I 

OBS TERM I 
IS IS I WAVELENGTH NOTES 

.----------+-------------------- 

I - I 4041.7803 
I 4041.8125 
I 4042.0559 
I 4042.3528 

-181 -182 I 4042.5364 
I 4043.0743 
I 4043.1711 

-544 I 4043.55&4 
I 4043.6369 
I 4043.7275 
I 4043.8762 

-393 I 4043.9722 
-228 I 4044.6461 

I 4044.8294 

I I 4045.0124 4045.0386 
33 I 4045.4651 

0.414 0.845 431 i-518 -519 i 4045.4774 
I 4046.4633 
I 4046.7674 

I 
1-100 

~ 

0.487 1.170 683 i-ii7 -129 i 4047.2752 
64 I 4047.2843 2.025 3.150 1125 I 

0.811 0.950* 139 1-165 -165 I 4048.1471 
I 
I 

1.210 1.545* 335 I 
I 

0.362 0.950* 588 1-296 

I 
I 
I 

0.970 1.065 95 I 
1.125 1.463 338 I 049 
1.080 0 .852~ 228 I 
2.690 1.495~1195 1-065 

1.050 0 .895~ 155 I 
1.055 1.391 336 I 121 

i 
I 
I 

-297 I 
I 

1.364 1.169 195 i 045 35 I 
1.118 1.463 345 1-056 -56 I 

I 
I 
I 
I 

39 I 
I 

-72 I 
I 
I 
I 

1 1 9 ~ 1  

4048.2673 
4048.4435 
4048.4996 
4048.5365 
4048.6409 
4048.8782 
4049 -9454 
4050.3963 
4051 .O326 
4051.2268 
4051.3403 
4052.2074 
4052.3209 
4052.5686 
4052.7823 f D J l  
4053.091 1 
4053.1233 
4053.3151 

1.109 1.596 487 i -50 i 4053.3925 
I I 4053.4574 . - - - . . - . . 

1.150 1.070 80 i -2074 4053.5240 
0.811 0.900* 89 1-274 -275 I 4053.6291 
1.100 1.391 291 I 095 98 I 4054.0125 

I 147 I 4054.1361 

1.350 1.a1 531 I 089 85 I 4054.8276 
1.029 1.000* 29 1-241 I 4054.8894 

0.860 0.000* 0 I 

1.149 1.610* 451 1-220 -223 I 4054.4582 

1.222 1.485 263 1-115 -122 6 I I 4 0 5 5 . 0 ~ 3  4055.0954 P8 .3479 

1.175 1.454 279 1-079 -79 I 4055.5984 
0.995 1.035 40 1-235 -235 I 4055.6530 DJO 

I I 4055.8748 



24647.049 1 
24644.003 2 

2 24643.557 5 
24642.217 1 

1 24641.806 0 
24636.051 3 

2 24634.556 2 
2 24634.017 2 

24632.326 0 
1 26631.936 1 
1 24638.610 1 

24627.792 0 
2 24527.114 4 
124626.230 2 
124625.710 1 
124624.610 0 

24620.714 0 
24524.321 0 
24618.394 2 

2 24615.481 2 
24513.818 3 

1 245i2.917 0 
24612.114 2 

2 24611.693 
2461 1.426 

2 24511.178 
245 10.253 
24608.646 

1 24506.714 
124604.001 
1 24601.782 

2460 1.255 
2 24600.665 

24597.057 
24595.361 
24535.123. 

2 24594.697 
2 24593.400 

26592.229 
2 24589.424 
1 24588.708 

24537.449 
1 24586.<56 

24584.652 
1 24584.464 
1 24533.461 

24532.477 
2 24581.955 
2458 1.465 
2457; .559 
24575.895 
24575.538 
24574.819 
24573.873 

1 24572.063 

i - i  
1-130 i 

i .  i 
I .  I 

i 
I 

27879.395- 3235.770 22 I 0.5- 0.5 0.5- 0.5 I .815 .303 .512 I 0.802 0.299 503 I 064 6 1  I 

1 I .  I I 
I 0.999 1.020 21 I 

1 
16595.109-41236.870 45 I . - . 3.0- 4 . 0 . 1  . 

I I 1.11 1.11 I 1-299 1 
33376.910- 9242.356 -8 I . - . 3.5- 3.5 I . I 1.043 1.369 326 I 171*1 
13EO9.910-381143.925 2 I . - . 4.5- 4.5 I . I 0.657 1.020 363 I 

-6 I I I .  I 1-237 
12159.465-35791.380 21 i . - . 4 . 0 -  5.0 i . i 0.844 1.025 181 i - i  

I I .  I I 1 
6313.866-30940.068 28 I . - . 4.0-  5.0 I . I 0.487 1.080 593 1-077 -83 I 

30770.199- 6144.515 26 I . - . 2.0- 3.0 I . I 1.216 1.473 257 1-068 -74 I 
12159.465-36754.100 -25 I . - . 4 . 0 -  3.0 I . I 0.844 1.115 271 I -246 I 

14853.317-39481.900 27 I . - . 4.0-  5.0 I . I 0.786 1.165 379 1-204 -204 I 
13013.685-37640.775 24 I . - . 5.5- 5.5 I . . . a 5  I 0.950 0.700* 250 I 260 262 I 

I I .  1 I 1 
I I .  
I I .  

24615.450- 0.000 31 I . - . 1.5- 0.5 I . 
I I 
I 
I 1.011 3.150 2139 I 

1-237 
122 I 

I .  I i -300 1 
I 1.150 1.070* 80 1 -199 I 

I 
13726.661-3339.550 28*l . - . 3.0- 4 . 0  I . 

I I .  I I- 1 
1 41775.135-17163.470 28 i . - . 4.5- 4.5 
0 I 
1 38337.450-13726.31s 46 I . - . 1.5- 2.5 
2 I 
1 I 
4 28906.355- 4299.659 18 1 . - . 3.0- 2.0 
3 9386.801-33990.780 22 I 5.0- 6.0 5.0- 6.0 
0 10486.922-35088.705 -1 I . - . 1.0- 1.0 
2 I 
0 41764.120-17163.470 15 I . - . 5.5- 4.5 
1 I 
1 I 
iB I 
7 11504.095-36098.770 22 I 3.5- 4.5 3.5- 4.5 
2 16362.000-4C955.365 15 I . - . 4.5- 3.5 
0 I 
0 16499.640-41059.060 4 
2 16828.909-41477.600 17 
2 
1 8768.139-33354.593 13 
1 
1 32359.115- 7776.653 2 
0 33762.720- 9179.252 3 
2 
2 10436.770-35018.725 1 
2 
0 
3 

. - . 3.5- 2.5 . - . 6.0- 7.0 

. - . 2.0- 3.0 

. - . 3.0- 4 . 0  . - . 4 . 0 -  5.0 

. - . 4.5- 3.5 

1 i 
1 I 
1 I 
1 38914.005-14341.947 5 I . - . 2.0- 2.0 

. .27 i 
.80 .92 .12 1 

I 
I 
I 
I 
I 
I 

:858 1:028 .170 I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I . .21 I 
I 
I . .20 I 
I 
I 
I 
I 

1.070 1.200 130 i 
I 

1.160 0.784 376 I 
1-226 
1-181 

1.230 1.482 252 I 046 62 
0.801 0.920* 119 1-153 -155 
0.355 1.380 1025 1 063 

I 
1.080 1.200 120 I 

I 
I 
I 

0.859 1.029 170 1-415 -415 
1.050 0.850* 200 1-168 -161 

I 

1-162 

0.773 0.935 162 I -211 
1.098 1.085 13 1-141 -141 

0.362 O.OOO* 0 I -156 i -478 
1.320 1.463 143 1 85 
1.120 1.454 334 I 24 

I - 143 
0.724 0.911 187 1-150 -146 

I -382 
I 
I 
I 
I 

1.140 0.852 288 I 47 

DJO 

4056.9306 
4056.9982 
4057.9460 
4058.1939 

4059.3068 
4059 A186 
4059.5643 
4059.6500 
4059.8314 
4060.4738 
4060.5386 
4060.8565 
406 1.337 1 
4061.61 15 
4061.7602 
4061 -8927 . - - . - -. -. 
4061.9622 
4062.0062 
4062.0472 
4062.1998 
4062.4651 
4062.7841 
4063.2321 
4063.5986 
4063.6856 
4063.7831 
4064.3792 
4064.6595 
4064.6980 
4064.7692 
4064.9836 
4065.1771 
4065.6409 
4065.7593 
4065.9690 
4066.1300 
4066 A251 
4066.4612 
4066.6271 
4066.7899 
4066.8760 
4065.9571 
4067.4381 

4067.9382 
4068.0572 
4068.2138 
4068.5135 

4067.8789 



c 
I 06s 03s TERM TERM I OBS OBS OBS 

C bl~.VEtIUi:BER I T2 - T I  0-C I J2 - 21 J2 - J1  C? G l  DG 

1 24569.894 
1 24563.259 

24566.318 
2 24556.024 

24562.978 
1 24561.955 
124560.913 

24555.298 
24551.788 

1 24550.513 
3550.269 

2 24545.429 
24546.788 

124544.778 
2454 1.269 
24541.055 
24540.105 

2 24533.528 
2 24536.783 

24534.947 
2 24533.775 
1 24533.204 

2 24545.35% 

124531.874 
24531.031 

2 24527.692 
124527.427 
1 24524.143 
2 24520.819 

24516.958 
2 24514.698 
2 W514.492 

24511.259 
1 24510.839 

24508.730 
2 24503.730 
1 24505.538 
2 24505.225 

24504.103 
2 24501.308 

24499.246 
1 24438.652 
124483.643 

24482.575 
24431.775 

1 24480.920 
24479.745 

1 24473.519 
24476.660 
24474.890 
2rt472.960 
2447 1.56 1 
2447 1.296 
24470.871 

1 24470.556 

0 14912.011-39451.900 5 
1 12159.465-36727.705 19 
0 
0 15641.100-40207.135 -11 
2 
6 6313.865-30875.798 26 
5 12351.522-36912.410 25 
3 
1 
2 33729.775- 9179.262 0 
2 .  
2 13013.685-37552.100 14 
2 
4 8709.640-33254.995 -1 
6 32319.412- 7774.653 19 
2 
4 
0 
3 14476.135-39014.6tc 3 
3 13192.903-37729.655 21 
2 
1 36333.015-11799.241 1 
1 26332.853- 4299.659 10 
3 26735.491- 2203.606 9 
0 
4 16499.640-41027.335 -3 
4 9724.351-34251.764 14 
4 11840.715-36354.550 8 
5 26535.775- 2014.956 10 
2 
5 14476.135-38990.840 -7 
5 33756.860- 3242.356 -12 
5 
4 33693.140- 9179.262 11 
3 
3 28478.585- 3969.846 -9 
5 32280.163- 7774.653 22 
1 30223.215- 5717.976 -11 
2 
5 36300.540-11799.241 9 
1 
6 32263.305- 7774.653 0 
3 8708.13?-33251.750 2 
2 
0 
3 12159.465-30640.400 -15 
1 
3 32253.195- 7774.653 -23 
0 
2 
2 
0 
0 
0 
0 14025.007-38495.570 3 

- . 4 . 0 -  5.0 - . 4 . 0 -  3.0 

- . 3.5- 2.5 

4 .0 -  4 . 0  4.0- 4 . 0  - . 6.0- 7.0 

- . 5.0- 5.0 

- . 5.5- 5.5 

. - . 3.5- 3.5 
4.0-  4.0 4 .0-  4.0 

2.5- 3.5 

4.5- 5.5 4.5- 5.5 
2.5- 2.5 2.5- 2.5 

- . 5.5- 5.5 - . 2.0- 2.0 
2.0- 1.0 2.0- 1.0 

- . 3.5- 4.5 
310- 4 . 0  3.0- 4 . 0  
3.0- 4 . 0  3.0- 4 . 0  
0.5- 1.5 0.5- 1.5 

4.5- 4.5 4.5- 4.5 - . 3.5- 3.5 
3:5- 2.5 

- . 5.0- 5.0 
3.0-  3.0 - . 3.5- 2.5 
5:O- 4 . 0  5.0- 4?0 . - . 2.5- 3.5 

4.5- 5.5 4.5- 5.5 

4 . 0 -  4 .0  4.0- 4 . 0  . - . 2.0- 2.0 

- . 4.0- 3.0 

1 - . 3.0- 4 . 0  

- . 4 . 0 -  5.0 

:49 1:07 .58 

1:215 1:458 .243 

1111 197 .14 

1:06 1:07 .01 
.370 1.050 -680 

1:065 11495 .430 

:442 11008 .566 
.81 1.08 .27 

1:060 1:105 -045 

1:15 1147 .32 

. .227 

11161 1:463 .302 

TERM TERM TERM 
G2 61 DG 

0.496 1.165 669 
0.844 0.905 61 

1.040 1.020* 20 

0.487 1.080* 593 
0.995 0.000* 0 

1.125 1.454 329 

0.950 0.950 0 

0.308 0.975 667 
1.220 1.663 243 

1.060 1.070* 10 
0.372 1.050* 678 

1.137 1.373 236 
0.000 1.482* 0 
1.062 1.495 433 

0.773 0.895 122 
0.442 1.005 563 
0.811 1.080* 269 
,0.071 1.881 1952 

1.060 1.105 45 
1.272 1.369 97 

1.242 1,454 212 

1.175 1.670 495 
iiiso iXi*  ii5 
1.025 1.596 571 

1.142 1.373 231 

1.158 1.453 305 
0.362 1.465 1103 

0.844 1.035 191 

1.115 

0.975 

.463 345 

.085 110 

-107 
-191 

-266 -267 
-195 -195 
-483 

121 122 

-395 -395* 

-315 -327 
-068 -65 
-176 
-559 

-514 -514% 
-313 -315 

b 8 
-15 

076 79 
-135 

-225 -225 
-213 -213 

b 

045 42% 

-550 -544% 
-39 

-492 
-43 

t 9% 
-055 -55 

56 

t 23 

-051 -61 
-215 -210 

t 

092 

-209 -209 

-25* 

-310 
-28 1 

-180 -185 

4068.8726 
4069.1434 
4069.4649 
4069.5136 
4070.0183 
4070.1873 
4070.3605 
4071.29 13 DJO 
4071.8733 
4072.0848 
4072.1253 
4072.4305 
4072.7028 
4072.9407 
4073.0363 
4073.6187 
4073.6542 
4073.8117 
4074.0737 
4074.3635 
4074.6684 
4074.8630 
4074.9578 
4075.1755 
4075.3 188 
4075.8736 
4075.9 177 
4076.4635 
4077.0 16 1 
4077.6581 
4078.0341 
4078 -0683 DJO 
4078.6046 J15259 
4078.6678 
4079.0271 
4079.027 1 
4079.5584 
4079.6101 
4079.7974 
4080.2628 SI 
4080.6062 
4062.37 15 
4083.2067 
4083.3849 
4083.5183 
4083.6609 
4083.8569 
4054.0615 

4084.667 1 
4084.9892 
4085.2227 
4085.2670 

4085.3888 

ZLNS 
21n5 

4034.37 17 

4035.3379 

N 
cu 
w 



C H.4VEiWt:BER I T2 - T I  0-C 

24470.074 0 
24469X3 0 

124467.811 8 30612.323- 6144.515 3 
2 24456.402 3 277G2.165- 3235.770 7 
1 24465.724 4 6313.866-30779.5S5 5 

24464.553 0 
24463.685 2 

1 24462.591 2 
1 24462.591 2 
2 24462.253 3 
124461.483 3 

24457.221 2 
2 24456.542 1 
2 24455.73% 1 

24455.331 1 
2 24451.953 0 
1 24451.134 1 
1 24450.252 5 
2 24450.002 5 
1 2441a4.235 0 

24442.t42 0 
24440.753 C 
24439.713 1 

14912.011-39374.530 22 
10486.922-34949.520 -7 . . . - . . . - - - . . . . . - - . 
35188.565-10726.322 10 
12322.613-36784.100 -4 

33094.805- 8639.233 -30 
16499.640-'10?55.385 -1 1 

25421 -805- 3969 -846 -6 - - - . . - . - - . . . . - . 
11540.715-36291.840 9 
28749.920- 4299.659 -9 

16304.260-40748.540 5~ 
29952.065- 5502.060 -3 

1 24439.335 6 28738.9E8- 4299.659 6 

1 24429.788 48 336C9.070- 9179.262 -20 
1 24429.701 78 26633.286- 2203.606 21 
2 24427.081 0 18152.5CO-42581.655 6 

24433.424 3 

24428.340 0 
2 24427.597 1 W  22652.035-47079.610 22 

24420.539 2 
2 2'1418.615 1 

24416.598 2 
24414.923 3 

124411.471 8 
1 24409.553 6 

24408.663 1 
24404.718 1 

124403.763 0 
1 24400.541 9 
1 24400.395 4 
124399.861 0 

24399.478 0 
24397.458 3 
24397.070 7 
24395.072 3 

1 24393.552 1 
24391.082 3 
24389.471 1 
24339.091 1 

2 24Z.88.497, 3 
2 24Z87.369 3 
2 24x5.945 4 

2(!386.257 0 
24385.727 0 

31916.975- 7498.364 4 

32186.115- 7774.653 9 
30554.070- 6144.515 -2 

9724.351-34128.094 20 
6313.866-30714.325 22 

30544.891- 6144.515 19 
14?92.176-=692.075 -38 

34532.045-1023.473 -10 

13192.903-37531.395 5 
24537.360- O.OC0 9 
33629.300- 9242.356 1 

OSS OBS TERH TElj:H 
J2 - 3 1  .I:! - J I  

- . 3.0- 3.0 - . 1.5- 0.5 
4:O- 3.0 4.0-  3.0 

- . 4 . 0 -  3.0 - . 1.0- 2 . 0  . . . - - . - 
1 - . 3.5- 4.5 

2.0- 3.0 2.0- 3.0 

. - . 5.5- 5.5 - . 3.5- 3.5 

. -' . 2.5- 2.5 - f 3.0- 3.0 - . 2.0- 2.0 

. - . 1.5- 1.5 . - . 4.0-  3 .0  

. - . 1.0- 2.0 

5.0- 5.0 5.0- 5.0 
. - . 1.0- 1.0 - . 0.5- 1.5 

- . 3.5- 2.5 

. - . 1.5- 2.5 
3.0- 4 . 0  

4 .0-  4 . 0  4 . 0 -  4 .0  
4 .0-  3.0 4 . 0 -  3.0 

. - . 3.0- 4 . 0  
4 . 0 -  4 .0  4 . 0 -  4 .0  - . 3.0- 3.0 - . 5.0- 5.0 

. - . 6.0- 6.0 
3.5- 4.5 

. - . 2.5- 3.5 . - . 1.5- 0.5 
2.5- 3.5 2.5- 3.5 

OBS CBS OBS 
62 61 DG 

11404 1:466 .062 

.49 .86 

:03 1:lO 

1149 1:49 
1.19 1.19 

1:OS 1:45 

1:21 1:46 

.370 

.07 

.40 

.315 

.25 

:488 11155 .667 

1.31 . .36 

196 1 : l O  .14 

. 2.20 
1:23 1.37 .14 

I 
I 
I 

1.408 1.473 65 1-094 -92 
1.135 0.299 836 I 49 
0.487 0.860 373 1-181 -183 

I 
1-229 

0.496 0.885 389 i 
0.355 1.085 730 I -200 

1.036 1.115 79 1-252 -249 
1.154 1.391 237 I 401 

117 
0.773 0.850 77 I -121 

i 
1.050 1 .514~ 464 I 

0.878 1.670 792 i -52 
0.811 0.980 169 1-253 -255 
1.480 1.482* 2 It 34 
1.184 1.169 15 it 16 
1.285 1.020 265 I 

I 
I 
I 

1.892 1.482 410 I -51 

-31 
I 

1.057 1.454 397 I 
1.124 1.495 371 (-131 -125 
0.510 0.790*1300 I 

I 
1.185 0 . 9 6 0 ~  225 I 

I 
1.363 1.321 42 I 453 

1.212 1.463 251 (-083 -90 
1.260 1.473* 213 It 28 

I -246 

I 
0.442 o.ooo+ o i -226 
0.487 1.150 663 1-096 -95 
0.958 1.473 515 I -60 
0.970 1.170* ZOO i 

i 
I 
I 
I 

1.081 1.431 350 I 

I -212 
I 

0.372 0.748 375 1-113 -116 
0.955 3.150 2195 I 27 1 

-68 1.242 1.369 127 I- 
I 
i 

4085.4710 
4085.5964 
4085.8489 

4056.1974 
4086.3930 
4086 -5380 
4086.7207 C2 
4086.7207 C2 
4086.7772 
4086.9059 
4087.6181 
4087.73 16 
4087.8666 
4087.9340 
4088.4987 
4088.6357 
4088.7832 
4088.8250 
4089.75 13 
4090.0227 
4090.3712 
4090.5464 
4090.6097 so 
4091.5993 
4092.2083 
4092.2229 
4092.3267 
4092.4509 
4092.5753 HAZY 
4093.7582 
4094.0808 
4094.4190 
4094.6999 DJO 
4095.2789 
4095.6007 SO 
4095.7500 
4096 A121 
4096 -5724 
4097.1134 
4097.1379 
4097.2276 
4097.2919 
4097.6295 

4oa6.0842 

4097.6963 f SI2JD6 
4097 -8639 

4099.3264 
4099.3976 
4099.5133 
4099.602% 



C 
I O W  OBS TERM TERM I 08s OBS OBS 

C WAVEtUNBER I T2 - T I  0 -C  I J2 - J1  J2 - J1 I G2 61 DG 

24335.338 3C 

24XG.013 3 
2 24384.336 6 30102.315- 5717.976 -3 

1 24533.C30 3 9724.351-34107.378 3 
2 24381.185 - - ~~ 1 

24378.535 3 
2 24377.874 8 

24373.464 0 
2 24372.722 0 
1 24371.725 9 
124368.684 7 

1 24379.324 3 
15557.154-40033.370 -29 
33558.579- 9179.262 7 

29879.945- 5502.C60 -11 

20121.145-44493.850 17 
936.801-33758.523 3 

26572.296- 2203.606 -4 
24366.930 1 
24356.504 0 

2 24366.118 3 24366.120- 0.000 -2 
2 24354.211 5 15098.815-39453.005 21 
2 24361.417 5 16593.963-40355.385 -5 
2 24360.643 6 36159.835-11799.241 -1 

24360.208 4 
24357.552 1 
24357.313 
24357.070 

1 
1 

2 24556.760 5 14476.135-X23?.875 20 
1 24356.060 1 15912.011-39258.050 21 
1 24354.7a2 3 30499.250- 6144.515 7 

21353.72 1 
2 24352.331 
2 24351.5l.5 

2U50 -612 
243W.439 ti 

2 24343.156 
2 24348.C66 

24347.075 
24344.558 

1 24344.324 
24343.435 
24343.191 
24341.376 
24340 1355 
24339.92 1 
24337.095 
24336.811 

2 24336.333 
24335.184 
24333.832 

2 24333.147 
24332.228 

1 24329.414 
2 24327.692 

24326.949 
1 24325.023 

24322.0 18 
24320.495 

1 24317.705 
2 24310.298 

1c 

1 20063.650-44415.300 -5% 
3 

3 11504.095-35a56.w 1 

1 19632.555-43981.710 1 
9 8709.640-33057.710 -4 
0 
3 
4 32118.980- 7774.653 -3 
1 
0 
2 
5H 
4 
0 .  
0 
2 38062.615-13726.318 42 
0 
38 
6 8198.666-32531.615 -2 
1 
1 11840.715-36170.110 19* 
5 14235.565-Z623.240 17 
0 
3 12177.963-36532.980 6 
1 
2 
9 9724.351-340't1.040 16 
6 13013.685-37323.995 -12 

2.5- 3.5 2.5- 3.5 

. - . 3.0- 3.0 ' . - . 2.5- 1.5 . - . 4.0- 5.0 

2.5- 1.5 2.5- 1.5 

. - . 2.5- 1.5 
5.0- 5.0 5.0- 5.0 
2.0- 1.0 2.0- 1.0 

0.5- 0.5 0.5- 0.5 
1.5- 1.5 1.5- 1.5 
2.5- 3.5 2.5- 3.5 
6.5- 5.5 6.5- 5.5 

4.5- 4.5 4.5- 4.5 . - . 4 . 0 -  4 . 0  . - . 4.0- 3.0 

3.5- 3.5 3.5- 3.5 . - . 4.5- 3.5 

- . 1.5- 2.5 
3:5- 3.5 3.5- 3.5 

. - , 4 . 0 -  4 . 0  

. - . 2.5- 2.5 

2.5- 2.5 2.5- 2.5 

- . 3.0- 4 . 0  
3:5- 3.5 3.5- 3.5 

. - . 1.0- 2.0 

3.0- 4 . 0  3.0- 4.0 
5.5- 5.5 5.5- 5.5 

1:155 1:593 .438 

1:024 11167 .143 

:800 :830 .030 
1.020 1.495 .475 

2:40 3:15 .75 
1.08 1.42 .34 

.98 .85 .13 
1.10 1.38 .28 

1:060 

.30 

1 :29 

.41 

.83 

.51 

.995 .065 

. .165 

.85 .55 

. .88 . .43 

. .24 

I : O l  .60 

.67 .16 

.89 

.45 .82 .37 

.955 .940 .015 

TERM TERM TERM 
62 61 DG 

1.158 1.596 438 

0.442 1.160* 718 
1.000 0 . 4 4 0 ~  560 
1.059 1.454 395 

1.026 1.169 143 

0.710 1 .110~ 400 
0.801 0.830 29 
1.014 1.495 481 

2.420 3 . 1 5 0 ~  730 
1.079 1.420 341 
0.983 0.850 133 
1.090 1.373 283 

1.060 0.995 65 
0.496 1.140* 644 
1.150 1.473* 323 

0.859 1.025 166 
1.049 0.940 109 

1.010 1 . 0 9 0 ~  '80 
0.308 0.857 549 

1.039 1.463 424 

1.110 0.784 326 

0.414 1 .010~ 596 

0.811 0 . 9 4 2 ~  131 
0.790 0 . 6 4 0 ~  150 

0.525 0 .900~ 375 

0.442 0.806 364 
0.950 0.935 15 

OBS TERM I 
IS IS 1 UAVELENGTH NOTES 

.---------+-------------------- 

I 
I 4099.6678 

t 52 I 4099.8362 
I 4099.8906 

-227 -224 i 4100.0558 
I 4100.3561 . . . . . - . . 

-060 -58 i 4100.6791 
I 4100.8118 

098 97 I 4100.9230 
I 4101.6651 
I 4101.7899 

-243 -240 I 4101.9577 
t 21 I 4102.4693 

I 4102.7649 
I 4102.8367 

-137 I 4102.9017 
-299 -299Wl 4103.2228 
-156 -157 I 4103.6934 

4 3 ~ 1  4103.8238 
-365 I 4103.8971 
207 I 4104.3446 

I 4104.3849 
I 4104.4258 

-542 - 5 4 5 ~ 1  4104.4781 JQ 
I 4104.5960 

-22~1 4104.8182 
I 4104.9902 

-652 I 4105.2144 
I 4105.3402 

-051 I 4105.5026 
142 I 4105.7121 

I 4105.7599 
-13G -129 I 4105.9437 

I 4106.1108 
I 4106.5353 OJO 2JDG 

-65 I 4106.5748 
I 4106.7164 
I 4106.7650 
1 4107.0722 
I 4107.2445 f SI2JDG 
I 4107.3177 
I 4107.7946 
I 4107.8426 
I 4107.9223 ISP 
I 4108.1172 
I 4108.3455 2394 

1 4108.6163 
-209 -208 1 4109.0915 

I 4109.3324 
I 4109.5079 

-277 -273 I 4109.8333 
I 4110.3411 
I 4110.5985 

-146 -146 I 4111.0701 
-190 -191 I 4112.3227 

-404 

-632 -631 I 4108.4611 PB 



I 

I 
1.5- 2.5 1.5- 2.5 I 
0.5- 0.5 0.5- 0.5 I 
5.5- 5.5 5.5- 5.5 I . - . 0.5- 1.5 I 

I 
0.5- 0.5 0.5- 0.5 I . - . 0.5- 1.5 I . - . 5.5- 4.5 I 

I . - . 4.5- 3.5 I . - . 3.5- 2.5 I - . 2.5- 3.5 I 
2:5- 1.5 2.5- 1.5 I 

I 
I 

I I 
I 0.0- 1.0 0.0- 1.0 I 

I I I I 

0.940 0.299 641 i+ 46 
0.950 0.923 27 1-188 -189 

-0.085 1.420 1505 I -319* 
I 

0.480 2.402+1922 I 064 59w 
2.590 1.169+1421 I 28w 
1.065 1.200 135 I 
0.996 1.369 373 I 

, 0.308 1.040* 732 1-351 -345 
I 0.679 1.080* 401 I -  
I 0.414 1.150* 736 I -318* 
I 

I 

I 

125310.129 6 9236.801-33096.921 9 i 5.0- 6.0 5.0- 6.0 i .82 1.12 .295 
24309.257 2 I I .  

2 24305.510 0 40595.070-16286.532 22 I . - . 1.5- 0.5 I . 
1 24307.191 2 14292.176-3S5.93.385 -18 I . - . 5.0- 6.0 I . 

24305.911 5 I I .  . .40 
2 24305.764 8 26320.735- 2014.966 -5 I . - . 2.5- 1.5 I . 

24334.955 2 i i .  
1 24304.313 2 33483.590- 9179.262 -15 I . - . 4.0- 5.0 I . 

24304.063 1 I I .  
2 

0.801 1.100* 299 

0.825-0.122 947 
0.970 1.039 69 

1.050 1.881 831 

1.022 1.454 432 

i-051 -67 ro4 
1-098 
I 
i+ 12 
I 

41 

24239.172 0 
24297.935 0 
24297.195 3 
24295.957 4 

1 25294.996 9 
2423'1.191 1 
24291.316 2 

2 24290.150 7 
2 24287.831 7 
2 24285.831 8 
2 2q284.905 2 

24283.257 0 
2 26251.898 6 
2 24281.354 3 
2 24280.820 2 

24280.399 1 
2 24278.565 4 
2 24276.746 5 
2 24276.494 4 
2 24276.292 4 

24275.823 0 
24274.434 2 
24271.414 1 

1 24270.649 3 

26498.599- 2203.606 3 

28259.990- 3969.846 6 
27523.600- 3235.770 1 
13013.635-37299.525 -3 
15178.115-39463.005 16 

34470.355-101C8.463 6 
29783.410- 5502.060 4 
41444.280-17163.470 10 

33520.920- 9242.356 1 
8709.640-32956.390 -4 

23733.900-4-3015.425 -31 
8198.666-32474.955 -7 

11747.245-36017.900 -6 
1 
1 

1 
1 
2 

1 
2 
2 
2 

24270.140 
24269.461 
24268.106 
24267 
24266.231 
24265.506 
24264.584 
24262.883 
24252.494 
24262.265 
2'260.703 
24260.336 
24260.039 
24258.447 
24255.963 
24255.554 
24254.931 
24249.896 

4 28569.792- 4299.659 7 i 3.0- 2.0 3.0- 2.0 
2 12322.613-36592.070 4 I . - . 2.0- 3.0 
0 I 
i 14295.555-xm3.445 8 i . - . 3.5- 2.5 
8 25565.837- 5299.659 3 I . - . 2.0- 2.0 
6 8768.139-33033.638 7 I 2.0- 3.0 2.0- 3.0 
1 1542+.387-39655.9EO -9 i . - . 3.0- 4 . 0  
1 20063.650-44326.520 18 I . - . 4.5- 4.5 
1 I 
3 12159.465-36420.170 -2 I . - . 4 . 0 -  5.0 
4W 31758.755- 7498.36% -55 I . - . 2.5- 2.5 
3c I 
6 12351.522-35609.963 -14 I 6.0- 7.C 6.0- 7.0 
8 28225.815- 3969.846 -6  I 3.5- 2.5 3.5- 2.5 
5 32233.805- 8633.233 -8 I . - . 4.5- 5.5 
3 2Oil53.650-44318.570 11 I . - . 4.5- 5.5 
1 I 

1 14592.549-55954.840 -26 I . - . 2.0- 2.0 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

io00 1i50 

:13 1113 
.26 1.67 .41 
.95 .29 .66 
.94 .91 .027 

:48 2140 1.92 

:415 1:150 .735 

i 
i 
I 
I +  
i+ 

0.000 1.495 0 1-153 -148 
I 
1-121 

1.263 1.670 407 I 144 136 

i i 
.92 I 0.000 0.910 0 I -240 

1.24 

.91 

.36 

.98 
1.21 

1.475 .235 i 1.245 1.482 237 i -66 ! 1.036 1.300 264 ! -239 
I I 
I 0.790 1.085 295 I 

1:48 .57 I 0.911 1.432 571 1-114 -116 
.92 .56 I 0.362 0.910 548 1-262 -264 

i 1.106 0.980+ 126 i 
I 1.049 0.960* 89 I 
i i 
I 0.292 1.020r 723 I 
I 1.270 1.321 51 I 
I 0.844 1.025 181 (-299 -301 

I I 
1117 .19 I 0.935 1.195 200 1-227 -226 
1.67 .46 I 1.200 1.670* 470 I- -12 

I 0.9SO 1.514* 534 I 100 102 
I 1.049 1.035 14 1-265 -265* 
I I 

4112.3513 
41 12.4988 
4 112.6252 
4112.8434 I= 
4 1 12.8958 
41 13.0898 so 
41 13.2268 
41 13.3354 
41 13.3777 
41 13.5585 
4113.6700 
4113.8715 
4114.1131 
41 14.2057 
4114.4150 
41 14.5400 
4114.7501 
4114.9129 
41 15.0492 
41 15.5363 
4115.7333 
4116.1268 
4116.4658 
4116.6226 
41 16.9022 
4117.1326 
4117.2248 
4117.3154 
41 17.3868 
4117.6978 
4118.0063 
4118.0491 4118.0833 

4118.1629 
41 18.3985 
4118.9110 
41 19.0408 
41 19.1272 
4119.2425 
4119 A725 
4119.5095 
4119.7908 
41 19.9139 
4120.0704 
4120.3584 
4 120.4253 
4120.4642 
4120.7295 
4120.7919 
4120.8423 
4121.1127 
4121.5348 
4121.6026 
4121.7102 
4122.5677 



C WAVEtIUIIBER I T2 - T I  0-C 

2 24246.Z30 
2 24245.873 
2 24244.3$6 

2433.950 

3 13192.903-37433.105 -2 
2C 19456.530-(t3711.415 -12 
6 8i?Y.665-32(:43.065 -3 
4 
4 
5 32930.323- $658.233 - 3 i ~  
6 31737.610- 7453.364 - i 2  
1 20121.145-44361.495 21 
1 

24242 .&55 
2 242G2.084 
2 24241.234 
2 24243.371 

24239.513 
24233.178 2 
2'1237.860 1 
24237.448 
24235.8e4 
24234.463 

2 24234.075 
24233.650 
24230.835 

2 24230.542 
24229.896 

1 24225.102 
24225.294 

2 24223.743 
1 24222.222 

24217.955 
1 24217.302 

2 24215.016 
2 24214.693 
2 24214.019 
1 24213.756 

24213.476' 
24211.555 

1 24213.394 
1 24210.176 
2 24206.699 
1 24205.393 

242G5.012 
1 24203.394 
2 24201.975 

24201.652 
2 24200.955 
2 24199.683 

24 197.563 
24197.271 
26195.712 

1 24136.595 
2 24195.923 
2 24194.543 

24 194.28 1 
1 24133.691 
1 24191.115 

24 190.452 
24"139.104 

1 241t3.646 
24 153.202 

2C.216.035 
i 29717.090- 5502.0~0 -14 
4 33457.050- 9542.356 -1 

1 
1 
0 
4 36033.315-11799.241 1 
0 
1 
5 27466.315- 3235.770 -3 
1 
1 14025.007-38253.110 -1 
1 
1 41387.240-17163.470 -27 
3 37750.470-13523.246 -2 
1 
9 30361.813- 6144.515 4 
3 

1 46411.637-22197.670 0 
1 12322.613-36536.380 -11 
0 
4 
7 12159.465-36569.870 -11 
4 9336.801-33536.975 2 
9 2'4206.690- 0.OOJ 9 
3 12159.465-36364.550 8 
3 
2 14292.176-X'iF5.570 0 
1 27542.165-51744.190 -27r 
1 
5 8709.640-32910.615 -7 
1 396tX.175-15488.530 38 
1 
3 
1B 
1B 9724.351-3Z920.945 2 
1 38629.265-14433.351 14 
1 17073.340-41267.915 -32 
1 
0 16304.260-40497.975 -24 
1 14763.705-3Z954.&40 -20 
1 
1 
9 24188.639- O.OC0 7 
0 

03s CSS TERM TERM I 08s CBS 03s I TERM TERM TERM I OBS TERM 
J2 - J1 J2 - J1 I 62 61 DG I 62 61 DG I IS IS 

- . 2. 

- . 5.5- 5.5 
2:5- 2.5 2.5- 2.5 

- . 2.5- 2.5 

4.5- 5.5 4.5- 5.5 

1.5- 0.5 1.5- 0.5 

- . 4 . 0 -  4 .0  

- . 5.5- 4.5 
2.0- 1.0 2.0- 1.0 

2.0- 3.0 2.0- 3.0 

2.5- 1.5 2.5- 1.5 
- . 3.5- 3.5 - . 3.5- 3.5 - . 2.0- 3.0 

4 . 0 -  5.0 4 . 0 -  5.0 
5.0- 5.0 5.0- 5.0 

- . 1.5- 0.5 - . 4 . 0 -  4 . 0  

- . 5.0- 5.0 - . 2.5- 1.5 

. - . 3.5- 3.5 
- . 4.5- 3.5 

2.5- 2.5 

- . 3.0- 2.0 - . 0.5- 1.5 - . 1.5- 2.5 

- . 4 . 0 -  5.0 
- . 1.0- 2.0 

1.0- 0.0 1.0- 0.0 

:405 1740 .335 . .433 

1.17 1 i32  .15 

1 : l O  1:36 .26 

1:80 :29 1.51 

.97 -0i56 1.53 

1:03 1:45 .42 

1 :OO 1:16 .16 

:840 1:065 .225 
.795 1.310 .515 

1:343 1:152 -191 

.66 . O O O  

0.372 0.926 554 
1.151 0.955 196 
0.414 0.730 316 

1.209 1.514 305 
1.170 1.321* 151 
0.710 0.850+ 140 

1.134 1.373 239 

1.793 0.299 1494 

0.975 0.920* 55 

1.125 1.200 75 
0.980-0.590*1570 

1.044 1.473 429 

1.014 1.169 155 
1.002 1.369 367 
1.080 1.530* 450 
1.036 0.950* 86 

0.844 1.069 225 
0.801 1.315 514 
0.863 3.150 2287 
0.844 1.080r 236 

0.970 1.085 115 
0.934 0.750r 184 

0.308 0.845 537 
1.140 1.057 83 

0.442 1.040* 598 
1.380 1.925+ 545 
0.576 0.860 284 

1.285 1.060* 225 
-0.066 1.020*1086 

0.667 0.000 0 

_--------- 
-251* 

-506 -511 

b 

b 8 
b 28 

b 39 

172 167 

-220 

133s 

-099 -96 

-67 

-167 

-277 
-261 -262 
-207 -214 

-37 
-222 -212 

-189 -183 
-281 

-180 -178 

-521 

-199 

-267 

-068 -64 

WAVELENGTH NOTES 

4123.1944 

4124.1859 
4124.3319 
4 124.559 1 
4 124.6 132 
4124 -6833 
4124.9495 
4125.1913 
4 125.2574 
4125.3297 
4125.8005 
4125.8589 
4125.9689 
4126.2744 
4126.5824 
4 127.0 170 
4127.2761 
4 128.0 0 16 
4128.1146 
4128.3301 
4128.5043 
4128.5594 
4128.6743 
4128.7192 
4128.7669 
4129.0945 
4129.2925 
4129.3297 
4 129.9229 
4130.1457 
4130.2107 
4130 .4868 
4130.7251 
4130.7841 
4130.9009 
4131.1202 
4131.4822 
4131.5320 
4131.6275 
4131.6475 
4131 -7614 
4131.9979 
4132.0426 
4132.1434 
4132.5834 
4 132.6957 
4132.9270 
4133.0052 
4133.081 1 

I 
I 



2GlC7.892 1 
2 24186.679 1 26201.645- 2014.956 0 

1 24184.145 1 9336.801-33570.935 12 
24184.664 1 

\ 

24183.631 1U 
2 24182.483 0 

2ilE0.724 2 
24179.604 0 

2 24177.359 4 
24177.083 4 

2 24176.481 2 
2 24175.713 5 
1 24175.217 8 
1 24172.961 1 
1 24172.961 1 
2 24172.332 2 
1 24171.30% 9 
2 24170.149 0 

24159.229 0 
124168.293 1 

24167.359 1 
124165.201 3 
2 24163.941 2 
2 24163.458 1 

24162.701 3 
1 24161.745 1 
1 24161.403 1 
124160.398 0 

24158.112 0 
24156.667 6 

2 24156.667 6 
24156.375 4 
24153.516 1 
24152.771 2 
24151.040 0 
24149.711 0 
24148.851 0 

1 24147.535 9 
1 24147.205 6 

24146.651 1 
1 24146.368 5 

24144.459 3 
24143.941 1 

124141.948 2 
2 24140.810 9 
2 24140.363 4 

24139.993 1 
2 24133.909 0 
2 24133.055 0 

2't137.845 0 
24135.517 3 

2 24133.736 3 
24129.054 0 
24128.374 2 
24128.025 1 

40469.010-16286.582 55 

29395.355- 5717.976 -20 

34902.775-10726.322 28 
31454.5EO- 7278.662 -5 
29319.724- 61G.515 8 
12351.53-2-36524.475 8 
31947.617- 7774.653 -3 
38163.310-13990.952 -6 
28470.960- 4239.659 3 
2 9 S . 1 3 5 -  5717.976 -10 

9724.351-33892.650 -6 

12177.963-35343.140 24* 
20689.110-44853.015 36 
31442.330- 7278.852 0 

17045.776-41207.555 -34 
14025.007-38126.420 -4 
8763.139-32328.540 -3 

35955.905-11799.241 3 

6313.866-30461.399 5 
17911.977-42059.140 43 

28446.024- 4299.659 3 

19059.958-43201.845 61 

10436.770-34577.135 -2 
28110.650- 3969.846 6 

23671.715-47310.565 53 
43965.055-19227.020 20 

14221.7 16-38355.450 2 

OBS C9S TERN TERN I OBS CBS OBS I TERH TERM TERH I OBS TERM 
J2 - J1 J2 - Jl I 62 G I  DG I G2 61 DG I IS IS 

- . 2.5- 1.5 

- . 5.0- 4 . 0  

. - . 1.5- 0.5 

4.5- 3.5 4.5- 3.5 

. - . 3.5- 4.5 . - . 3.5- 4.5 
3.0- 3.0 3.0- 3.0 . - . 6.0- 6.0 . - . 3.0- 4 . 0  

- . 1.5- 1.5 

. - . 3.5- 3.5 

. - . 3.0- 3.0 

2:o- 2.0 2.0- 2.0 

1.0- 0.0 1.0-.o.o - . 3.5- 2.5 - . 5.5- 4.5 

. - . 1.0- 2.0 - . 4 . 0 -  5.0 . - . 2.0- 2.0 

6.5- 5.5 6.5- 5.5 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

4 . 0 -  5.0 4 . 0 -  5.0 . - . 5.0- 4 . 0  

1.0- 2.0 1.0- 2.0 
5.0- 5.0 

- . 5.0- 5.0 
1:5- 2.5 1.5- 2.5 . - . 4.5- 4.5 

- . 3.5- 3.5 . - . 0.5- 1.5 

3.0- 2.0 
0.5- 1.5 0.5- 1.5 

2.5- 3.5 

1:175 1:545 .370 

1102 1:47 .45 

1 : l l O  1:485 .375 

.52 .OOO 

1:01 1:01 
1.16 1.40 .24 

.995 ,995 

.52 

.49 

.75 

.90 

.81 
-0.12 

.745 

.52 

.99 .50 

:48 .'53 . .37 

.67 .77 

. .270 

.14 .33 

.71 -83 

. l o o  .355 

1.036 1.881 845 

0.801 1.130* 329 

1.250-0.122*1372 

1.150 1.596 446 

1.155 1.391 236 
1.180 1.545* 365 
1.010 1.473 463 
0.995 1.050* 55 
1.250 1.463 213 
1.220 1.728 508 
1.104 1.482 378 
1.140 1.596r 456 

I 

128 I 
I 
I -170 
I 

i 

I 
I -  

70 
I 
I 
I 099 
i 200 
I 054 84 
i-101 4;; 

I 

I -58 
I 
1-111 -117 

138* 

0.442 1.060 618 i-21% -216 
I +  

0.525 0.000 0 1-232 -233 
1.270 0.920* 350 I 
1.170 1 .545~ 375 I 

1-239 
1.474 0.925 549 i 

I 
0.975 0.952 23 I -210 
0.362 1.060* 698 I -208 

I 
1.140 1.373* 233 I 065 70 

I 

I 

0.487 0.990 503 1-191 -192 
1.145 1.060 85 1-318 

0.745 1.482 737 1-075 -86 
I 084 
I 

1.375 1.090 285 i 
0.899 1.670 771 I 884 33 
0.724 1.010* 286 1-318 -318* 

I 
1.380 1.160 220 I 
0.770 1.733* 963 I 

I 
i -200 

0.108 0.698 806 I -134 

I 
i 

4133.1341 
4133.3414 
4133.6858 
4133.7743 
4133.8623 
4134.0536 
4134.3593 
4134.5508 
4 134.9347 69 
4 134.981 1 
4135 - 0849 . - - . . - . . 
4135.2163 
4 135.30 1 1 
4135.6871 C2 
4135.6871 C2 
4135.7913 
4 135.9706 
4136.1682 ~~. 

4 136.3257 
4136.4859 
4136.6406 
4137.0 152 
4 137.2309 

PB 

4 137.31 19 
4 137.4432 
4137.6069 
4137.6645 
4 137.8376 
4 138.2292 
4138.4767 21n5 

21n5 4138.4767 
4 138.5267 
4138.9652 
4139.1443 PB 
4 139.44 10 
4139.6688 
4 139.8162 
4140.0413 
4 140.0982 
4140.1934 
4140.2419 
4140.5675 
4140.6581 
4140.9999 
4141.1951 
4141.2718 
4141.3353 
4141.5213 
4141.6678 
4141.7038 
4141.9317 
4142.4090 
4143.2128 

4143.3895 
4143.3296 69,103 Q 



c 
C UAVEtNJtiBER 

I 03s 09s 

I 
I 

I 
I 
I 

I 
I 

0-C I J2 - J1 
-----+---------- 

6 I 6.5- 5.5 

171 . -  . 

0 1  . -  . 
5 1  . -  . 
261 . -  . 

TERM TERll 
J2 - J l  ---------- 

00s 
DG _----- I --- WAVELENGTH NOTES .------------------- 

4143.49 19 
4143.8003 
4 143.876 1 
4144.0020 
4144.1334 
4 144.3184 
4144.36 12 
4144.5208 
4144.6335 
4144.76 19 
4144.8473 
4144.8984 
4144.9307 
4145.0479 69 
4145.4401 
4145.5711 
4145.697 1 
4 145.856 1 
4146.2518 
4146.3092 
4146.5975 
4146.8178 
4147.0953 
4147.3978 
4147.6170 
4147.7381 
4147.8956 
4148.0259 
4148.4683 
4148.6578 
4 148 A570 
4148.9154 
4148.9994 
4149.2374 JQ OG* 
4149.5953 
4149.9345 
4150.0054 
4150.1769 
4150.3953 
4150.5044 
4150.7808 
4151.09 14 
4151.4434 
4 151.5356 SI 
4152.1764 
4152.3565 
4 152.41 08 
4152.6557 
4152.8717 
4153.1136 
4153.5757 
4153.7748 DJO 
4154.2578 
4154.3376 
4154.3835 

I 
I 
I 1.210 
I 

1 I 1.221 
I 
I 1.078 
I 1.079 
I 0.921 

I 0-442 

I 1.045 
I 

I 1.105 
I 
I 1.036 
I 
I 1.020. 

I 0.892 
I 

I 
I 
I 

t I 
-55 I 

I 

25127.429 
2 24125.633 
241Z5.192 

124124.459 
24123.694 
24 122.6 17 

1 24122.368 
2 24121.439 
24120.783 

2 24120.036 
24119.539 

2 24119.242 
241 19.054 

2 24118.372 
24116.090 

2 24115.328 
24 1 14.595 

1 24113.670 
24 111.369 

1 24111.035 
124109.359 
24 108.078 

1 24106.465 
24104.707 
24103.433 

2 24102.727 
2 2q101.814 
2410 1.057 
24G98.487 

1 24037.386 
24096.229 

124095.850 
1 24095.402 
24094.G20 

2 24091.9G2 
2 24089.973 
24089.551 
24088.566 

1 24087.298 
2 24036.655 
3085.061 

1 24083.259 
1 24081.217 
1 24080.682 
24076.965 
24075.922 
24075.607 

2 24074.157 
2 24072.935 
24071.553 

1 24058.855 
24057.701 
24054.903 

1 2G064.441 
1 24054.175 

1 
4 1:52 32763.869- 853.233 

31899.095- 7774.653 

6.5- 5.5 

4 . 0 -  4 . 0  

.31 1.514* 304 

1.463 83 

33301.630- 9173.262 
33363.790- 9242.356 

15098.815-39218.825 

29621.300- 5502.060 

19863.335-43981.710 

40861.025-16745.720 

12322.613-36436.294 

37659.270-13523.246 
9724.351-3333.693 

13517.647-37624.090 

5.0- 5.0 
3.5- 3.5 

1.5- 0.5 

1.5- 1.5 

2.5- 2.5 

3.5- 2.5 

2.0- 3.0 

2.0- 1.0 
3.0- 2.0 

2.0- 3.0 

.24 
-305 

1.454 233 
1.369 291 

1.610* 531 

1.169 124 

070 70 i 
12 I 

I 
-371 I 

I 
78* I 

- 
2 
1 
0 

i .  
I .  
I .  
1 .  2 

0 
3 
1W 
1W 
3 

2 i  . -  . 
1 

-3 I 2.5- 2.5 
I .  
I .91 

I I 
1.090 169 I I 

I I 
1.671 566 I I 

I I 
1.095 59 I -200 I 

I I 
-0.590*1610 I 132 128 I 
0.930 488 1-262 -265 I 

I I 
1.150* 258 I -205 I 

I I 

1:09 .180 
I 
I 
I 

231 . -  . 
-11 I 2.0- 3.0 

i .  
i .  
I .  I 1.035 
I .  
I 1.02 . 
I .44 
I .  
I .  
I .  
I .  
I .87 
I .  
I .  
I .  
I .  
I .  
I .  
I 
1 1:b7 
I .92 
I .  

11095 

-0:59 
.92 

1 
3 
3 

.060 

1.61 
.fa 

1 1  i 2.0- 1.0 
11 I 3.0- 2.0 3 

0 
1w 
0 

22i . -  . 
I 0 

6 
3 
1 
1W 
0 
2 
0 
5 
0 
7 

i j ;:% 
i i 

0.299 577 I 049 58 I 
1.485 305 I 71 I 

I I 

27338.500- 3235.770 
33807.795- 9707.980 

1.5- 0.5 
5.5- 6.5 

.29 .58 

I 

I 1.253 
I 0.844 

I 0*970 
I I 

1.070 100 I -204*l 
I I 

1.454 201 I I 
1.030 186 1-185 -182 I 

I 
-34* I 

I 
1.596 528 I- 
1.510 589 I- I 

I I 
I I 

0.960 149 I -183 I 
1.365* 165 I 

I I 

14292.176-'S369.550 

33275.150- 9179.252 
12159.465-36254.850 

23809.915- 57 17.976 
19863.335-43953.29 0 

2 j  . -  . 
I 

21 . -  
7 I 4 .0 -  510 

I 3.0- 4 . 0  
3 I 3.5- 3.5 
18 I 2.5- 1.5 

I I 1.0- 2.0 
3 1  . -  . 
1 1  . -  . 

I 
19 I 4 . 0 -  5.0 
21 I 4 . 0 -  4.G 
-13 I . - . 

I 
I 
I 

I 

7 1  . -  
-3 I 4.5- 4:5 

5.0- 4 . 0  

4 . 0 -  5.0 
4 . 0 -  5.0 

3.5- 3.5 
2.5- 1.5 

1103 .19 

.52 

.59 

.66 

I 
I 1.068 
I 0.921 
I 

1;59 
1.51 6 

1 
0 I .  

I .  
I .  

I I 0.811 
I 1.200 
I 

11810.715-35928.010 
42752.670-18666.006 

6313.866-30397.106 
6313.856-33395.052 
30225.210- 6144.515 

3.0- 4 . 0  
1.5- 2.5 

4 . 0 -  5.0 
4 . 0 -  4 . 0  
2.0- 3-D 

i .  
I .455 
I .e7 
I .  
I .  
I .  
I .  
I .  
I 1.12 

1.010 
.921 

.525 
,434 

i 0.487 1.005 518 i-099 -107 i 
I 0.487 0.920 433 1-184 -184 I 
I 1.300 1.473 173 1-102 -72 I 

I I I 
6 
1 
1 I ' I  

I I 
0.700* 500 I I 
1.545* 425 I 132 I 

I I 

1 
2 
4 

i j :::;; 
I 0-830 
I 
I 0.000 
I 0.815 

I72G?.750-41316.930 
31351.800- 7278.852 

28368.512- 4299.659 

2.5- 1.5 
4.5- 4.5 

3.0- 2.0 

1.54 .42 

.66 
2 i .  

I .  2 i  . -  . 
I 
I 

43*l . - . 
-7*l . - . 

I .  
I .  
I .  
I .  

15449.472-39513.870 
14737.7&3-Xd!01.970 

0.0- 1.0 
3.0- 4 . 0  

0.965 o i 
1.090* 275 I -271 I 



C WAVENU11BER I T2 - 11 0-C 
___I______------------------------------ 

24063.537 0 

24061.660 4 
1 24061.969 7 10486.922-34548.900 11 

1 24061.359 0 13726.661-37787.990 30 
1 24060.331 3 30204.810- 6144.515 6 
1 24059.473 5 6313.866-30373.329 10 
1 24057.963 9 6313.866-30371.819 10 
2 24055.831 1 28026.690- 3969.846 -13 

1 24055.246 1 31829.899- 7774.653 0 
24055.474 4 

24054.Y81 1 

ODs C9S TERM TERM I 03s OBS OBS I TERM TERM TERM I 08s TERM I 
J2 - Jl J2 - J 1  I 62 61 DG I 62 61 DG I IS IS I WAVELENGTH NOTES .* ---------- *. 

I I 
I I 
1-148 -148 I 

I 
-360 I 

1-057 -65 I 
1-296 -305 I 
1-282 -282 I 
I 123 I 
I I 

-85 I I 

- - - - - - - - - - - - - - - - - - - -*------ - - - - - - - - - - - - - -  

I 
I .  
I . ' .  . - . 3.0- 4 . 0  I . 

1.0- 2.0 1.0- 2.0 I .35 .85 .50 

3.0- 3.0 
4 . 0 -  4 . 0  4 . 0 -  4 .0  I .495 1.320 .825 
4 . 0 -  3.0 4 . 0 -  3.0 I . - . 2.5- 2.5 I . 
2.5- 2.5 I .  . .355 - . 3.0- 4 . 0  I . 
2:5- 2.5 I .62 .97 .35 
1.5- 1.5 1.5- 1.5 I .47 1.16 .69 

I .  
I .  
I .  
I .  
I .  

3.0- 3.0 I 1.215 1:470 .255 

3.5- 3.5 3.5- 3.5 I .87 .90 .03 

4154.4850 
4154.7609 
4154.8177 
4154.8697 
4155.0524 
4155.1954 
4155.4562 
4155.6517 
4155.8862 
4155.9256 
4155.97 14 
4156.0538 
4156.6334 
4156.6975 
4156.7530 
4156.9 142 
4157.1263 
4157.3141 
4157.4404 
4 157.759 1 
4158 -4357 
4 158.557 1 
4158.7564 
4159.2094 
4159.3843 
4159.6388 
4159.7338 
4159.7843 
4159.8272 
4159.9733 
4160.0229 
4 160.0544 
4160.2976 
4160 A 4 0 3  
4 160.7364 
4160.9147 
4160.9757 
4161.6663 
4161.9981 
4162.2456 
4162.2993 
4162.4074 
4163.3601 
4163.5882 
4 163.7824 
4163.9 130 
4164.0483 
4164.1268 
4164.5045 
4 164.6323 
4165.6749 
4165.7734 
4166.1642 
4166.5083 
4166.5541 

0.355 0.850~ 495 

1.150 1.260 110 
IS* 

so 

W L Q  69 

i i s  i i 4 7 5  2% 
0.457 1.345 858 
0.487 0.640 153 
1.320 1.670~ 350 

1.228 1.463 235 

0.484 1.169 685 5 29556.550- 5502.060 
1 
0 
0 
1 
4 11504.095-35552.385 
1 
6 26250.080- 2203.606 
2 34283.083-10238.473 
4 15178.115-39218.825 
0 
2 
0 22537.265-46573.500 
9W 29753.225- 5717.976 
4 
0 
4 

14 

8 

7 
28 
16 

19 
-6 

10 
4 
16 
17 

3a 
60 
27 

-5 
-3 - 15 

-20 

-4 

3 

1 1  

i -76 i 
I I 
I I 
I I 
I i 
1-623 -624 I 
I I 

0.859 0.903 44 2 2604S.298 
24047.212 

1 24046.451 
1 24044.635 

1.0- 1.0 1.0- 1.0 i 1.27 1.49 .n . - . 5.0- 6.0 I . 
I .  

0.5- 0.5 0.5- 0.5 1-0.08 1:61 1.69 

1.290 i.495+ 205 i- -33 i 
1.110 1.431 321 I -29 I 
0.085 1.610*1695 1-395 -391 I 

I I 
. - . 5.5- 5.5 

- . 3.5- 3.5 

I- 

I 075 

1.315 1.025 290 I 
1.103 1.596 493 I 064 61 

I 
1.12 1.60 . .415 

N 
W 
0 

2'1033.773 
24053.2211 

- . 4.5- 5.5 - . 5.0- 5.0 . - . 3.5- 4.5 - . 4 . 0 -  5.0 

. .06 
3 35531.915-11799.241 
9 9386.801-33418.637 
2 34757.860-10726.322 

1.170 1.373~ 203 i i 
0.801 0.872 71 1-268 -265 I 
1.202 1.391 189 I 74 I 

OB 12159.465-36190.820 
1 
1 
2 
0 

0.844 1.030 186 i 
I 
I 
I 
I 

1.390 1.728 338 1 
1.300 1.925 625 I 
0.355 1.020* 665 1-234 -234 

I 

24029.967 
24029.143 
24027.433 
24025.403 

2 24026.051 
2 24022.054 
1 24020.149 
24013.721 

2 24018.411 
2 24017.787 
2 24c12.231 
240 10.976 
24009.855 

1 24009.103 
24038.323 

1 24007.&70 
24005.693 

1 24004.955 
23938.948 

2 23998.3Sl 
27996.130 
23994.145 
23993 .a4 

. - . 0.5- 1.5 
- . 2.5- 1.5 

1.0- 1.0 1.0- 1.0 135 1:02 .67 

i 3~016.965-139~0.952 
1 38455.355-14433.351 
3 10486.922-34507.044 
0 
3 31516.780- 7498.364 
0 20053.650-44031.440 
5 27982.155- 3969.846 
4c 
0 
1 15424.387-39433.510 
2 
4 37536.120-13528.246 
2 
2 13517.647-37522.600 
3 
1 16499.640-40495.010 
1 
1 
1 

2.5- 2.5 2.5- 2.5 1 1:215 1:320 .lo5 
2.5- 2.5 2.5- 2.5 I .52 1167 1.15 
. - . 4.5-  4.5 I . 

I .  

1.215 1.321 io6 i i 
1.049 0.875 174 I I 
0.520 1.670*1150 1-083 -100 I 

I I 
. - . 3.0- 4 . 0  

2.0- 1.0 2.0- 1.0 1103 -0:58 1.61 

I I 
1.106 0.925 181 I -265 I 

i 
I 

0.892 1.260~ 368 I 
I 

0.773 0.860~ 87 I ' -16 
I 
I 
I 

1.030-0.590*1620 I 148 146 
I .  . - . 2.0- 3.0 I . 

. - . 3.5- 4.5 



c 
09s 09s TERM TERM I OBS OBS OBS 
J2 - J1  J2 - J l  I G2 61 DG 

.-------------------+------------------ 

ERM TERM TERM 
52 61 DG ---------------- 
. l o 0  1.596* 496 
.080 1.514* 434 
.859 0.931 72 

.232 1.473 241 

OBS TERM 
I S  I S  --------- 
086 -86 

-597 
614 
081 -86 

102, 

111 123 

-257 
137 -134 

252 

086 77 
098 100 

-46 
045 454 
286 
207 -209 
140 

190 -188 

1131 
-300 

34 
-9 

140 -146 
121 

WAVELENGTH ----------- NOTES -------- 

f SI2JDG 

DJO 2JDG 
DJ1 2JDG 

SI 

21n5 
PLNS 
JQ 2506 

3.5- 

3.5- 

3 .0 -  

- 3.5 3.5- 3.5 . 5.5- 5.5 
3.5 3.5- 3.5 

3.0 3.0- 3.0 

1.10 1.59 .49 

.86 .92 .06 
1.425 . .50 
1.235 1.475 .240 

. 1.80 . .67 

. , .  

2 23992.687 
2 23991.867 
2 23989.337 

5 29710.665- 5717.976 
2 32630.100- 8638.233 
2 11504.095-35493.485 

-2 
0 

-3 

6 

31 

10 

0 
10 
42 

-5 

4166.7620 
4166.9044 
4167.3352 
4167.7 150 
4167.7709 
4168.2069 
4 168.3821 
4168.4103 
4 168.6627 
4168.8866 
4168.9525 
4169.0443 
4169.1863 
4169.5294 
4170.1801 
4170.8403 
4170.9467 
4171.3088 
4 17 1 -4646 
4 17 1.6653 
4171.8960 
4 172.054 1 
4 172.42 10 
4173.1072 
4173.2689 
4173.3189 
4173.46 17 
4173.6534 
4173.7879 
4173.8750 
4 173.9977 
4174.0877 
4174.1964 
4174.3667 
4174.4425 
4174.6719 
4174.6719 
4175.0095 
4175.4904 
4 175.7405 
4176.1644 
4176.52 12 
4 176.9339 
4177.3631 
4177.4532 
4177.5113 
4177 .LO59 
4177.6726 
4177.7419 
4178.1306 
4 178.2760 
4178.4082 
4178 -4341 
4 178.5757 
4178.6531 

23987.201 
1 23986.879 

23984.370 
23983.362 
23933.200 
23981.748 
23980.460 

2 23980.081 
23979.553 
23978.736 

2 23976.763 
23973.022 

1 23959.227 
1 23968.616 
2 23966.535 

23965.640 
2 23964.487 

23963.162 
23962.254 

1 23960.147 7U 
2 23956.207 6 

23955.279 1 
23954.992 1 
23954.172 1 
23953.072 1 
23352.300 1 

8 
9 30131.m-  6144.515 
1 
3H 
2 
1 
1 
2 18720.075-42700.125 
0 
0 
7 34703.075-10726.322 
1 
3 12322.613-36291.840 
9 28268.265- 4299.659 
0 37957.445-13990.952 
2 
5 32602.725- 8638.233 
1 
1 

- . 3.5- 2.5 .060 0.815 245 

1:035 1:390 .355 

1:25 1:48 .23 

1:29 1152 .23 

5.5- 4.5 5.5- 4.5 .030 1.391 361 

.036 0.980 56 

.252 1.482 230 

.260 1.728* 468 

- . 2.0- 3.0 
1.0- 2.0 1.0- 2.0 . - . 2.5- 1.5 

4.5- 5.5 4.5- 5.5 .514* 234 .280 

.ooo  

.180 

I .  
0.0- 1.0 0.0- 1.0 I . O O O  1150 
3.5- 2.5 3.5- 2.5 I 1.20 1.34 .14 

26 163.752- 
31454.530- 

2203.606 
7498.364 

1 
-9 

.495 0 

.321* 141 
N 
\o 
P 

23951.800 1 

23950.580 0 
23?49.956 0 
23948.979 0 
23943.544 0 

2 23951.096 0 16362.000-40313.110 -14 

2 23947.228 4 33189.610- 9242.356 -26 
1 23947.228 6 39692.853-15745.648 23 

1 23942.534 4 10486.922-34429.460 -4 
23945.292 3 

23941.100 3 

. - . 4.5- 4.5 

1:37 
1.145 

.93 

.050 1.01016 40 

I .  
I .  

3.5 I 1.12 
3.0 I 1.025 

I .  
2.0 I .35 

I .  
I .  

2.5- 3.5 2.5- 
3.0- 3.0 3.0- 
4 . 0 -  4.0 
1.0- 2.0 1.0- 
5.0- 5.0 

.25 

.12 
1.46 
.58 
.265 

.121 1.369 248 

.025 1.145 120 

-355 0.930* 575 

23933.670 0 
23936.625 0 

23931.801 1 
1 23934.260 6 9386.801-33321.067 -6 

i .  
5.0- 5.0 5.0- 5.0 I .80 1:20 .40 

I .  
I .  ..- . 3.0- 3.0 1 . 
I .  

- . 5.0- 6.0 I . 
- . 3.0-  4 . 0  I . 

I .  . - . 3 . 0 -  4 . 0  I . 
. - . 3.5- 4.5 I . 

I .  

1.5- 1.5 1.5- 1.5 I . . .35 

1:5- 0.5 1.5- 0.5 I 1.054 1306 .748 

.801 1.200* 399 

23931.285 0 

23930.410 1 
1 23930.952 1 13726.661-37657.560 53 .150 1.132 18 

.550 1.881 331 

.948 1.510 562 

.085 1.463 378 

.046 0.299 747 

2 23930.028 4 25344.980- 2014.966 14 
1 23929.631 1 16155.109-40034.697 43 
1 23927.405 4 31702.058- 7774.653 0 
2 23926.572 9 27162.335- 3235.770 7 

23925.815 3 
1 23925.667 3 11840.715-35766.330 2 
2 23924.856 2 34651.175-10726.322 3 

23924.413 1 

.811 1.055 244 

.047 1.391 344 

< .  
I 



1 

I I .  I 

I I 
I 1.125 . .73 I 
I .  I - . 5.0- 5.0 I . I 0.948 

- . 4 . 0 -  3.0 I . I 0.975 

I Oa815 

I 0-773 

. - . 3.0- 4.0 I . 
I .  
I .  I 
I .  I 

2.0- 2.0 2.0- 2.0 1 .88 1:49 .61 I 0.865 . - . 3.5- 4.5 I . 
I .  

~ . -  . 4 . 0 -  5.0 I . I 0.786 
I 5.5- 4.5 5.5- 4.5 I 1.153 1:391 .238 I 1.155 
I . -  . 6.0- 5.0 I . I 0.995 
I 2.0- 1.0 2.0- 1.0 I 1.165 11495 .33 I 1.165 

I 
1 
I 
I 

-245 I 
I 
I 
I 
I 

-79 I 
I 
I 

-215 I 
51 I 

-188 I 
76 I 

4179.3865 
4179.7372 
4179.8992 
4 180.2 189 
4180.2601 
4180.3056 
4180.6963 
4 180.8578 
4181.1007 
4181.7153 
4 181.9784 
4182.0797 
4 182.2224 
4182.3367 
4 182.5103 
4182.6475 
4182.7631 
4182.9025 
4183.1505 
4183.3521 
4183.5233 
4183.7839 
4183.9290 

DJlS02JD 

so 

23920.2 15 
239 18.205 

1 23917.281 

2 
0 
0 16155.109-40072.380 
0 14025.007-37940.455 
0 14737.783-36652.990 
0 
2 
1 
6 28210.060- 4299.659 
3C 16499.640-40406.550 
1 
1 14853.317-38758.100 

l o *  
4 

14 

7 - 16 

28 
2 
4 
4 

. l o 0  152 

.170* 195 

.090* 275 

.482 617 

.090* 317 

.530 744 

.391 236 

.030 35 

.495 330 

. - - . . . - - . 
1 23915.452 
1 23915.216 

23914.956 
239 12.721 
239 11.797 

1 23910.408 
2 23C06.894 

23905.390 
1 23904.811 
2 23903.995 
1 23903.342 
1 23902.350 

2390 1.566 
1 23900.905 
123900.109 

23595.692 

-080 

I 

I 
1 063 
I 
I 063 
I 

. . - - - . - . . - - . - - . . . . 
6 34630.315-10726.322 
1 12351.522-36254.860 
8 26105.952- 2203.606 
1 
6 8768.139-32659.040 
3 37428.345-13528.246 
3 _ . ~  ~ 

2 23897.540 
1 23896.562 

23895.074 
1 23894.245 

5 29615.520- 5717.976 
7 6313.866-30210.416 
3 

-4 i 4.5- 3.5 4.5- 3.5 i i i .4+ i 1.160 1.596 $36 i io6  i 
12 I 4 . 0 -  4 . 0  4 . 0 -  4 . 0  I .49 1.16 .67 10.487 1.160* 673 1-245 -246 I 

I 

I 

I 
1 
I 
I 
I 
I 

I 
- 1  
25 I . - . 4 . 0 -  4 . 0  

I 
I 

1 I . - . 5.0- 5.0 

24 I 0.5- 1.5 0.5- 1.5 

2 I 6.5- 5.5 6.5- 5.5 

3 I 2.5- 3.5 2.5- 3.5 

I 

I .  I I I 
I .  I 0.970 0.952 18 I -208 I 
I .  

c 
1 14292.176-38186.420 
2 
5 29393.835- 5502.060 
3H 
1 
5 35688.405-1 1799.241 
3 
1 
2 
0 
4 33123.580- 9242.356 
0 
1 
1 14025.007-37901.880 
1 
1 
2 
4 
4 
6 31152.740- 7278.862 
3 8768.139-32637.106 
5 8198.666-32064.280 
3 34103.210-10238.473 
3 32501.390- 8633.233 
0 10486.922-34349.740 
0 
0 13517.647-37378.815 
9 27830.060- 3S69.846 
9 10436.770-34296.050 
1 
0 

23893.585 
2 23891.799 

2 x 9  1.272 
23890.104 

2 23889.166 
2sn8.966 
238%. 163 
23383.329 
23832.277 

2 2 x 3 1  2 2 7  
23879 3 3 0  
23378.667 

1 23876.898 
23876.402 
235'6.219 
23675.886 
23875.149 
23875.005 

2 23373.877 
1 23858.971 

i i 41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 

14.0q46 
14.3574 
14.4497 DJ12JDG 
14.6543 
14.8186 
14.8536 
15.6952 
15.84 13 
16.0257 
16.2098 
16.4547 
16.6586 
16.9688 
17.0558 
17.0879 
17.1462 

.170 1675 . 1.0 

.370 .265 

.37 .09 

i-0.505 
I .  
I .  
I 1.105 
I .  
I .  
I .  
I .  
I 1.28 
I .  
I .  
I .  
4 .  
I .  
I .  
I .  

-0.516 1.169 1685 i -78 i 
I 
I 

84* I 
I I 

I-"O 
1.110 1.373* 263 I- 

i 
I 
I 

84 I 
I 
I 

191 I 
I 
I 

i 
I 
I 

126* I 
I 
I 

-211 I 
I 
I 

1.285 1.369 

0.975 1.166 

i i 186 i 4187.2755 DJO 
4187.3008 J9 
4 187.4986 so 
4188.3593 
4188.9465 
4 189.10 14 
4 189.3796 
4189.4377 
4189.6440 
4 189.7262 
4189.8979 
4190.0625 
4190.1215 
4190.3252 
4190.6430 
4190.7588 f SI2JD6 

2.0- 3.0 

2.0- 3.0 
2.5- 3.5 

- . .  
- - - . .  

i 
5.5- 4.5 I 
2.0- 3.0 I 
2.5- 3.5 I 
5.0- 6.0 I 
4.5- 5.5 I 
1.0- 1.0 I . 

I .  

.945 1245 .305 

.36 .82 .46 
1 .40 1.08 .68 

1.240 1.545* 305 
0.362 0.820* 458 
0.414 1.090* 676 
1.028 1.431 403 
1.190 1.514 324 
0.355 0.810* 455 

1-161 -172 
1-554 -554 
I 55 62 
I 041 55 

-240 I 

2 2G65;625 
123354.743 
2 2363.153 
1 23362.827 

2386 1.652 
1 2361.184 
2 23860.206 
2 23359.259 

23s-53.933 
23357.773 
2 m 5 . 9 6 4  
27355.305 

16 i . - . 2.0- 2.0 i . i 0.892 0.964 72 i -193 i 
-11 I 4.5- 4.5 4.5- 4.5 I .72 .76 .04 I 0.724 0.768 44 1-256 -260 I 

I I .  I I I 

-8 I 2.5- 2.5 2.5- 2.5 I 1.20 1:67 .47 I 1.216 1.670 454 I 9 1  

I .  i 
I .  I 
I 1.28 . .83 I 

I I 
I I 
1-151 I 

2 
5 



c 
23354.863 1 

2 23554.423 7 
23352.226 0 
23851.973 1 
23849,532 0 

1 23849.037 2 
1 23346.799 5 
123846.594 5 
2 23343.651 3 
1 23839.294 1 

2338.964 1 
23838.258 1 
23836.196 3 
23833.859 0 

2 23833.659 0 
23831.152 2 

2 23830.865 6 
2 23828.647 4 
2 23827.703 2 

23827.506 3 
23826.800 2 
23825.863 1 

2 23324.367 9 
2 23824.305 7 
2 23323.620 1 

23832.812 2 
2 21822.178 0 
1 23818.167 5 

23816.924 0 
2316.480 0 
23816.048 4 
23815.325 2 

1 23814.573 1 
2 23813.501 2 
1 23313.030 0 

23812.687 0 
23811.977 0 
23811.601 0 
23808.916 3 
23807.358 1 

1 2M06.841 5 
1 23806.226 1 
2 23805.862 1 

23304.730 0 
1 23802.835 3 

23801.235 1 
23799.127 4 
23798.454 4 

35653.670-11799.241 -6 

37377.330-13528.246 3 
63 13.866-30 160 -664 1 . - . - . -. - - . . - - . - - . 
9724.351-33570.935 10 

11504.095-35347.740 6 
12351.522-36190.820 -4 

26070.6 15-49904.305 -31 

13809.9 10-37640.775 0 
27798.480- 3959.846 13 
17121.640-40949.343 0 

33532.385- 9707.980 -38 
10436.770-34261.065 10 
17073.340-40896.955 5 

8709.640-32531.815 3 
9724.351-33542.506 12 

16304.260-40118.850 -17* 
16499.640-40313.110 31 
15424.387-39237.380 37 

28106.505- 4299.659 -5 
15424.387-39230.610 3* 
15657.156-39463.005 13 

32582.090- 9179.262 7 

1 23796.142 5 9356.801-33182.933 10 
2 23795.770 2W 24823.940-48619.650 60 
2 23793.845 4 14561.607-38355.450 2 

23792.815 4 

23787.542 2 
23787.061 3 

1 23792.096 3 10486.922-34279.010 8 

OBS OBS TERM TERM I 06s OBS OBS 
J2 - J1  J2 - J I  I 62 61 DG 

2.0- 1.0 2.0- 1.0 
4 . 0 -  4 . 0  4 . 0 -  4 . 0  
3.0- 4 . 0  3.0- 4.0 
3.5- 3.5 3.5- 3.5 . - . 6.0- 5.0 

. - . 3.5- 3.5 

4.5- 5.5 4.5- 5.5 
3.5- 2.5 3.5- 2.5 . - . 5.5- 6.5 

5.5- 6.5 5.5- 6.5 
4.5- 4.5 4.5- 4.5 . - . 1.5- 1.5 

. - . 3.5- 2.5 
3.0- 2.0 3.0- 2.0 

5.0- 5.0 

. - . 4.0-  3.0 . - . 3.5- 4.5 . - . 3.0- 2.0 

3.0- 2.0 3.0- 2.0 . - . 3.0- 4 . 0  
. - . 2.5- 1.5 

. - . 5.0- 5.0 

5.0- 6.0 5.0- 6.0 . - . 5.5- 4.5 
1.5- 1.5 1.5- 1.5 

1.0- 1.0 1.0- 1.0 

5.0- 5.0 

1:lOO 11373 .273 

. 1.85 
.49 1.02 .53 
.45 1.14 .69 
-85 1.20 .35 

1.24 1.24 

.67 .72 .05 
1.06 1.68 .62 

1134 1:49 .15 . .21 

.45 1.13 .68 

1.40 . .82 

1:19 1:48 .29 

1:10 1:to 

.80 

1:15 

.35 

.05 .25 

.71 .44 

.71 1.36 

. .205 

TERfl TERfl TERM 
62 61 DG 

1.105 1.373 268 

1.260-0.590*1850 
0.487 1.030 543 
0.442 1.130~ 688 
0.859 1.195 336 
0.995 1.030 35 

1.119 0.000* 0 

0.657 0.700~ 43 
1.060 1.670* 610 
0.000 0.000 0 

1.341 1.485 144 
0.724 0.920 196 
0.576 0.800* 224 

0.308 1.010* 702 
0.442 1.123 681 

1.285 
0.773 
1.106 

1.190 
1.106 
1.000 

0.000 

.020 265 

.010 237 

.210* 104 

.482* 292 

.090* 16 

.420 420 

.454* 0 

0.801 1.050 249 
0.000 1.000* 0 
1.149 0.698 451 

0.355 1.710*1355 

OBS TERfl I 
IS IS I 

I 
I 

068 72 I 
I 
I 
I 

127 128 I 
-173 -176 I 
-167 -166 1 

-513 I 
-412 1 

I 
I 
I 
I 
I 
I 

285 290 I 
61 I 

I 
I 
I 
I 

2 1  

I 
I 

-290 I 
-234 -236 I 

I 
I 

-049 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

8 1  
-206 I 

-55* I 
I 

-28* I 
I - 127 I 
I 

-160 -166 1 
I 

-196 -192 I 
I 

-316 -315 1 
I 

124 I 

_--------- + 

-159 -159 I 

WAVELENGTH NOTES 

4190.8364 
4 190.9 137 
419 1.2997 
419 1.3442 
419 1.7732 
4191.8514 
4192.2536 
4192.2896 
4192.8071 
4 193.5734 
4193.6315 
4193.7557 
4194.1185 SP 
4 194.5297 
4194.5649 
4195.0062 
4195.0567 
4195.4472 
4195.6134 
4195.6481 
4 195.7724 
4195.9374 
4196.2009 
4196.2118 
4196.3325 
4 196.4748 
4196.5865 
4 197.2932 
4197.5123 
4197.5905 
4197.6667 
4197.7941 
4197.9267 
4198.1157 
4198.1987 
4198.2592 
4198.3844 

i 4198.4507 
4198.9241 DJO 2JD6 
4199.1989 

, 4199.2901 
I 4199.3986 
I 4199.4628 
1 4199.6625 
i 4199.9969 
I 4200.2792 
I 4200.6513 SP 
I 4200.7700 DJO 
I 4201.1782 
I 4201.2439 
I 4201.5538 
I 4201.7657 D J l  
1 4201.8926 
1 4202.6971 
I 4202.7821 



1 23780.071 1 14912.011-38692.075 7 i . - . 4 . 0 -  5.0 
23779.787 1 I 
23778.917 1 I 
23778.492 2 I 
23777.667 3 I 

14292.176-38034.960 i o  i . - . 5.0- 6.0 i : i 0.970 1.140 170 
29457.315- 5717.976 -1 I 4.5- 1.5 4.5- 3.5 I 1.34 1:595 .355 I 1.230 1.596 366 

. .  . i 0.496 1;170* 674 . .  I 
I 
I 
I 

, -256 i 4210.6181 
I 16r l  4211.2311 so 

23777.463 1 I I .  I 
I 0.995 1.060 65 1 23776.855 5 12351.522-36128.425 -18 I . - . 6.0- 7.0 I . 

2 23776.353 6 31274.745- 7498.364 -23 I 2.5- 2.5 2.5- 2.5 I 1.20 1:31 .ll I 1.200 1.321* 121 - 
23775.745 
23775.132 

1 23773.727 
23773.017 

2 23771.439 
1 23770.408 
1 23769.246 

23767.452 
1 23766.146 
2 23765.314 

23763.386 
2 23761.653 
2 23760.961 

5H 
OH 
4 
1 
8 
2 

1 
9R 
2 
2 
0 
0 

7n 

23760.325 4 
1 23760.144 4 

23759.749 2 
123758.022 4 
2 23757.637 7 
123756.247 9 

23755.304 3 
2 23755.085 3 
2 23753.478 7 
2 23752.183 4 

23751.948 3 
23750.498 0 
23750.234 0 
23749.793 0 
23749.395 0 
23748.701 4 
23743.271 0 
23747.301 0 
23746.616 3 
23746.397 0 
23746.121 1 
23745.859 3 
23744.820 0 
23744.128 3 

1 23743.4C5 2 
23743.229 2 

1 23742.794 1 
2 23739.353 5 
1 23736.798 5 
2 23735.353 6 
2 23734.532 4 
2 23734.239 6 

9724.351-33498.071 

13809.9 10-37581.395 
29914.927- 6144.515 

6313.866-30083.102 

23766.136- 0.000 
22799.695-46565.005 

32399.895- 8438.233 
25293.605-49054.605 - 
12159.465-35919.595 

6313.866-30071.890 
29259.700- 5502.060 
25959.849- 2203.606 

32393.315- 8638.233 
32995.835- 9242.356 
13509.910-37562.100 

37271.740-13528.246 

i 
I 

7 1  
I 

4 1  
-4 I 
10 I 

I 
10 1 
4 !  

I 
-9 I 

.39 I 
I 

14 I 
I 

-2 I 
-3 I 
4 1  

I 
3 1  

-1 I 

3.0- 3.0 3.0- 3.0 

4.5- 3.5 4.5- 3.5 . - . 3.0- 3.0 
4 . 0 -  5.0 4 . 0 -  5.0 

1.0- 0.0 1.0- 0.0 - . 4.5- 4.5 
I . - . 4.5- 5.5 I 

- . 3.5- 4.5 I 
I 

4 . 0 -  5.0 4.0- 5.0 I 
I . - . 4 . 0 -  5.0 I 

1.5- 1.5 1.5- 1.5 I 
1.0- 1.0 1.0- 1.0 I 

I 
I . -  . 6.5- 5.5 I 
I 4.5- 3.5 4.5- 3.5 I 

1.46 . .72 

.45 .78 .33 

.64 .75 .ll 

:51 1:16 .65 

' 2:15 0:O 
I .  -- 

i 
I 
I 
I 
I 
I 
I 
I 
I 
! 

0.442 

0.657 
1.194 
0.487 

2.162 
1.330 

0.770 

0.748 
1.473 
1.150* 

0.000 
1.040* 

328 

91 
279 
663 

0 
290 

-7 

-8 

i 4  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.5- 

- 

. .3/ I 
I 1.110 1.514+ 404 
I 0.970 1 . 0 2 0 ~  50 

1100 : .25 I 
.85 1.13 .28 I 0.844 1.120~ 276 

I 
i 0.487 i.290+ 803 

1:25 1:17 .08 I 1.250 1,169 81 
1.035 1.51 .44 I 1.037 1.495 458 

5.5 4.5- 5.5 i .64 
I .  
I .  
I .  
I .  
I .  
I 1.10 
I .  
I .  
I .  
I .  
I .  
I .  
1 .  
I .  . 2.0- 1.0 I . 
I .  

i 
I 1.150 1.514* 364 

205 
.95 .31 I 0.657 0.950 293 

1:164 11370 .206 I 1.164 1.369 

I 
I 
I 
I 
I . .20 I 
I 
I 
I 
I 
I 
I 
I 
I 
I' 115-0.590*1705 

IBS 
ts _--_ 

386 

183 

0 8 8  

205 

155 

060 
088 

294 

05 1 

085 

TERM I 
1s I 

I 
10 I 

1 
I 
I 
I 
I 
I 
I 

-116 I 
60*1 

I 
I 

-182 I 
I 

-88 I 
76 I 

-207 I 
I 

-155 I 
I 
I 

49* I 
I 
I 

-82 I 
I 

-297 I 
-10 I 
-27 I 

I 
78* I 
72 I 

-367* I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

t. .----- 

I 

4202.9696 
4203.7652 
4204.0175 
4204.0677 
4204.2215 
4204.2967 
4204.4425 
4204.4786 
4204.5808 
4204.6740 
4204.7824 
4204.8908 
4205.1393 
4205.2649 
4205.5353 
4205.7265 
4205.9321 
4206.2443 
4206.4807 
4206.6280 
4206.9693 
4207.2761 
4207.3987 
4207.5113 
4207.5434 
4207.6133 
4207.9 192 
4207.9874 
4208.2336 
4208.4006 
4208.4394 
4208.724 1 
4208.9536 
4208.9953 
4209 -2522 
4209.2990 
4209.3772 
4209.4477 
4209.5707 
4209.6470 
4209.8189 
4209.9404 
4209.9792 
4210.0281 
4210.0746 
4210.2588 
4210.3815 
4210.4953 
4210.5409 

NOTES .-------- 
so 

f SI2JDG 
D J l  

D J l  2JDG 

f SOZJDG 

DJO 2JDG 

- . . . - - . . -_ ..-.- .--- - - -  .. 
29881.327- 6144.515 -14 i 2.0- 3.0 2.0- 3.0 i 1.16 1.48 .32 i 1.153 1.473 320 i- -14 i 4211.6817 
33443.355- 9707.980 -17 I 5.5- 6.5 5.5- 6.5 I 1.100 1.485 .S85 I 1.100 1.485* 385 I 154 154 I 4211.9372 
14221.716-37956.685 13 I 0.5- 1.5 0.5- 1.5 1-0.11 .90 1.01 1-0.108 0.904 1012 I -89 I 4212.0039 
34460.555-10726.322 6 I 5.5- 4.5 5.5- 4.5 I 1.07 1.39 .32 I 1.066 1.391 325 1-082 -79*1 4212.1358 



I 08s 09s TERM TERM I CBS OBS OBS I TERM TERM TERM I 06s TERM I 
C WOVEI4UKBER I T2 - T I  0 - C  I J2 - J1 J2 - J1 I 62 G1 DG I G2 61 DG I IS IS I WAVELENGTH NOTES 

23732.663 
23732.020 
23731.174 
23730.743 
23729.078 

1 23728.031 
23727.226 

2 23726.682 
2 23725.708 
1 23724.530 

23722.817 
23719.180 

2 23718.714 
2 23718.714 
1 23717.505 

23717.228 
2 23716.859 
1 23713.296 
2 23710.621 

23708.407 
23706.710 
23705.707 

2 23703.852 
123702.298 

23700.760 
23699.250 
23597.212 

1 23696.498 
2 23695.687 
123695.304 
2 23634.671 

2369 1.769 
23688.267 
23688.319 
23686.755 
23686.552 ~ ~ . - ~  ~~- 

2 23684.391 
123679.513 
2 23678.220 

23675.907 
2 23673.507 
2 23673.135 
1 23570.915 

23569.973 
123569.326 

23669.004 
23568.7 16 
23663.409 
23667.298 

1 23667.078 
1 23666.471 
1 23662.601 
2 23662.019 
2 2563.487 

23658.135 

1 
0 
1 
0 
0 
3 11840.715-35568.740 
1 
3 35525.910-1 1799.241 
3 34452.020-10726.322 
3 32903.777- 9179.262 
2 
4u 
2 16362.000-40050.685 
2 35726.195-12007.503 
2 11840.715-35558.235 
3 
7 13809.9 10-37526.775 
0 15856.888-39570.175 
8 27680.460- 3969.846 
1 
0 
3B 
5 33892.325-10188.463 
4 9386.801-33089.092 
0 
3H 
4c 
3 14292.176-37988.680 
8 29197.755- 5502.060 
1 12322.613-35017.900 

3w 
0 
0 
3 
3 

2 32332.915- 8638.233 

5 15778.634-39463.005 
9 27979.161- 4299.659 
5 11504.095-35182.315 
2 -  
4 14295.565-37969.065 
2 33351.120- 9707.980 
1 12159.455-35830.380 
1 
2 10486.922-34155.245 
4 
0 
2 
1 
7 25870.685- 2203.606 
9 29810.974- 6144.515 
3 9724.351-33337.151 
6 31160.405- 7498.364 
2 17296.905-40955.385 
1 

6 

13 
10 
15 

29 
22 - 15 

-6 
9 
7 

20 
7 

-6 
-8 
17 

-11 

20 
11 
0 

7 
-5 

0 

3 

-1 
12 

1 
-22 

7 

3.0- 2.0 3.0- 2.0 

. - . 4.5- 5.5 . - . 3.5- 4.5 
4 .0 -  5.0 4 . 0 -  5.0 

. - . 4.5- 5.5 . - . 0.5- 1.5 . - . 3.0- 4 . 0  

4.5- 4.5 4.5- 4.5 - . 1.0- 2.0 
2:5- 2.5 2.5- 2.5 

0.5- 0.5 0.5- 0.5 
5.0- 5.0 5.0- 5.0 

. - . 5.0- 6.0 
2.5- 1.5 2.5- 1.5 . - . 2.0- 1.0 . - . 4.5- 5.5 

1.5- 1.5 1.5- 1.5 
2.0- 2.0 2.0- 2.0 
3.5- 4.5 3.5- 4.5 

3.5- 2.5 3.5- 2.5 . - . 5.5- 6.5 . - . 4 . 0 -  4 . 0  

. - . 1.0- 1.0 

2.0- 1.0 2.0- 1.0 
3.0- 3.0 3.0- 3.0 . - . 3.0- 2.0 
3.5- 2.5 3.5- 2.5 
4.5- 3.5 4.5- 3.5 

.809 

.12 

.040 .23 

. .19 

.45 .33 

. 1:12 .21 

.657 .594 .063 . SMAL 

.30 1.67 .37 

:23 2:415 1185 . .270 

.22 . .ll 

.99 1i17 .18 

:01 1:or 

-84 .84 
;i38 i i 4 i 5  .287 
.19 1.485 .295 
.860 1.000 .140 

:805 :835 .030 

.17 

.187 

.98 

.49 

.47 

.32 

.32 

.284 

.34 
,335 

0.811 

1.176 
1.215 
1.120 

.040 229 

.373 197 

.391 176 

.454* 334 

1.050 1.060s 10 
1.550-0.019*1569 
0.811 0.990 179 

0.657 0.591 66 
1.103 1.150* 47 
1.310 1.670* 360 

1.220 2.402 1182 
0.801 1.069 268 

0.970 1.090* 120 
0.989 1.169 180 
1.036 0.910 126 
1.100 1.514* 414 

1.133 1.420 287 
1.186 1.482 296 
0.859 1.000 141 

0.790 0.832 42 
1.152 1.485 333 
0.844 0.965 121 

0.355 1.305 950 

1.170 1.495 325 
1.184 1.473 289 
0.442 1.288 846 
0.978 1.321 343 
0.494 0.850 356 

i 
,255 -258 I 

I 
68* I 

I 
-53 I 

I 
I 

-230 I 
I 

-222 I 
I 

124 123 I 
-201*l 

- 2 6 ~  i 
I 
I 
I 
i 

-290 -287 I 
I 

070 61 I 
-247 I 

-90 1 
I 
I 
i 

-240 1 
-54* 1 

-083 -88 I 
-527 -527*l 

i 
-298 -302 I 

100 I 
-229 I 

I 
-311 I 

I 
I 
I 

096 I 
-049 -59 I 
-086 -90 I 

-287 I 
349 349 I 

147 I 
I 

4212.4155 
4212.5297 
4212.6798 
4212.7564 
4213.0520 
4213.2379 
4213.3808 
4213.4774 SP 
4213.6504 
42 13.8596 
4214.1639 
4214.8101 DJlSO2JD 
4214.8929 C 2  
4214.8929 C 2  
4215.1078 
4215.1570 
42 15.2226 
4215.8559 D J 1  
4216.3316 
42 16.7253 
4217.0272 
4217.2056 
4217.5303 
4217.8122 
4218.0859 
42 18.3546 

D J l  

4218.7174 f SI2JD6 
42 18.8445 
4218.9889 so 
4219.0571 
4219.1698 
4219.6867 
4220.2214 
4220.30 12 
4220.5799 
4220.6161 
4221.0012 
4221.8707 
4222.1013 
4222.5 137 
4222.9418 
4223.0082 
4223.4043 
4223.5723 
4223.6878 
4223.7453 DJO 
4223.7966 

4224.0497 
4224.0890 
4224.1973 
4224.8525 
4224.9921 
4225.6229 
4225.6858 

4223.8514 

I 



I 03s O W  TEEM TERM 
T2 - T1 0-C I J2 - J1 J2 - J1 

-------------------------+-------------------- 

I 
I 

I 
I 
I 
I 

8768.139-32424.890 10 I . - . 2.0- 1.0 

32893.805- 9242.356 -2 I 4.5- 3.5 4.5- 3.5 

8768.139-32413.146 14 I 2.0- 3.0 2.0- 3.0 

I .--. 

23657.745 
1 23656.761 
23653.432 
23653.004 

2 23651.447 
23647.701 

1 23645.021 
23642.409 

1 23542.266 

4225.7554 
4225.9312 
4226.5152 

197 1:37 .40 

.37 .99 -62 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

114 0.980 1.369* 389 I 
I 

0.362 0.995 633 I -305 
I 

0.786 1.085 299 I -110 
1.222 1.391 169 1-103 -98 

i 

I-”O 
I 
It 

4226.6024 
4226 -8807 
4227.5503 
4228.0295 
4228.4966 
4228.5221 
4229.7645 
4230.2254 
4230.3942 
4230.7365 

38 
38 
9 
3 
1 
3 
4 
6 
3 
1 

14853.317-~95.570 13 i 4 . 0 -  5.0 4 . 0 -  5.0 
34361.635-10726.322 9 I 5.5- 4.5 5.5- 4.5 

I 3-5- 3-5 
I 

. .32 . .164 
.89 1.13 .24 

2 23635.322 
23632.747 
23531 .SO4 
23529.892 

GQ 

23529.423 
2 23629.188 
236Z4.500 

I 
I 
I 
I 
I 

I 

13809.910-37439.105 -7 I 4.5- 3.5 4.5- 3.5 

32259.765- 8638.233 -19*l . - . 5.5- 5.5 
29765.568- 6144.515 -5 I 3.0- 3.0 3.0- 3.0 

33530.841- 9772.532 24 I 1.0- 0.0 1.0- 0.0 
12159.455-35766.380 2 1 4.0-  4 . 0  4 .0-  4 . 0  
27306.210-50912.115 23 I . - . 2.5- 3.5 

27903.565- 4299.659 0 I 2.0- 2.0 2.0- 2.0 
I 
I 
I 

31095.675- 7498.364 -2 I 2.5- 2.5 2.5- 2.5 
32773.905- 9179.262 -8 I 5.0- 5.0 5.0- 5.0 
26830.020- 3235.770 -16 I 0.5- 0.5 0.5- 0.5 

4230 A205 23989 
4230.8625 
4231.7021 f 2JDG 
4231.9201 

1645 :93 .285 
1.13 . .07 

23523.283 
23622.?19 
23532.314 

2 23521.513 
1 23521.0‘& 
2?520.8@8 

2 
1 
2 

4232.0212 
4232.09 19 
4232.2372 
4232.3206 
4232.3635 
4234.6001 
4234.8541 
4235.0315 
4235.1580 
4235.3943 
4236.0134 
4236.3588 
4236.5784 
4237.0585 
4237.1305 
4237.5506 
4237.6949 
4238.1981 
4238.4270 
4233.5127 
4239.0244 
4239.2746 
4239.2746 
4239.3088 
4239.6804 
4239.966 1 
4240.1231 
4240.3494 
4240.5402 
4240.6051 
4240.7528 
4240.8162 
4241.0693 
4241.11 12 
4241.3036 
4241.5866 

103 

1181 : O O O  I 1.810 O.OOO* 0 1-098 -1031 . .22 I 0.844 1.055 211 I -145 

1:31 1:49 .18 I 1.300 1.482 182 I 143 142 

I I 
I 1.180 1.514* 334 I 

I I 
1:16 1148 .32 I 1.162 1.473 311 I- -474 

I 1.040 0.950* 90 I 
I I 

I I 

6 
2 
4 1 27603.333 

1 23506.917 
2 23605.928 
23605.223 

1 23603.906 
23600.455 
23598.532 

2 23597.309 
1 23594.635 

6 
3 
4 
1 
2 
7 
3 
3 
5 
3 
3 
4 
2 
3 
3 
0 
0 
0 
0 
0 
5 
5 
2 
1 
3 
2 

1.17 1.31 .vi i 1.170 i.321+ 151 i 061 76 . .31 I 1.150 1.454* 304 I 096 98 
-0107 .31 .38 1-0.097 0.299 396 I 84 2 23594.234 

2359 1.895 
2359 1.092 

1 23528.291 
2 23587.017 

I I .  I I 
32 27887.955- 4299.659 -5 I 1.0- 2.0 1.0- 2.0 I .88 1.49 .61 I 0.870 1.482* 612 I 

30555.395- 7278.862 7 I . - 3.5- 4.5 I . I 1.328 1.545 217 I -66 
31358.339- 7774.653 7 I 4.0-  4.0 4.0-  4 . 0  I . . .31 I 1.155 1.463 308 1-065 -73 

I I 1.00 1:oo I I 
35326.270-11799.241 -12 I . - . 4.5- 5.5 I . I 1.100 1.373 273 I 97 

I I .  I I 208 

SP 

2 23585.540 
1 23583.693 
23582.30 1 
23552.30 1 ZLNS 

2LNS I .  I I . .32 I 0.801 1.115 314 1-197 -200 
I 

9386.801-32968.906 6 I 5.0- 4 . 0  5.0- 4 . 0  I . 
1 .  I I 

I 1.315 1.369 54 I 140 -63 
I 

32820.775- 9242.356 36 I . - . 2.5- 3.5 I . 
29722.097- 6144.515 0 I 2.0- 3.0 2.0- 3.0 I 1.335 1:475 .140 I 1.335 1.473 138 1-070 -70 

I .  I I 
I I .  I I 
I 

1 ! .  I I 

~~~ .. 

123552.111 
23530.OG4 

2 23578.455 
1 23577.582 
23576.33 
23575.263 
23574.992 
23574. OS 1 

2 23573.729 
2 23572.322 
123572.059 
2357 1.020 
23559.447 

1 23568.083 
23567.572 

I .  I I . 2.5- 3.5 I . I 0.921 0.960* 39 I 

I I .  I I 

I 
19363.335-43437.020 44 I . - 
27542.165- 3959.845 3 I 2.5- 2.5 2.5- 2.5 1 .94 1167 .73 I 0.934 1.670 736 I 128, 
6313.866-29835.947 8 I 4 . 0 -  3.0 4 . 0 -  3.0 1 . . .85 I 0.487 1.330* 843 1-364 -369 

I 

i -  i i 
I 0.995 1.120* 125 (-082 -88 

i 
12351.522-35919.595 10 I . - . 6.0- 5.0 I . 

1 4 . 0 -  3.0 I .  . .40 I 1-260 
4241.83ii 
424 1.9241 JQ 



c 
I 09s CBS TERM TERM I 06s OBS OBS I TERM TERM TERM I OBS TERM I 

C HAVEEIUtlBER I T2 - T1 0-C I J2 - J1 J2 - J1 I 62 61 DG I 62 G 1  DG I IS IS I HAVELENGTH NOTES 

23566.357 1 
23555.854 0 
23554.118 2P 
23562.114 2P 
23559.451 1 

23554.635 2 
2 23558.961 2 25573.915- 2014.966 12 

23548.596 
2 23546.924 

23544.757 
235rtl.706 

2 23538.157 
1 23535.157 
1 23536.511 
1 23535.279 

23535.140 
23534.595 
23533.028 
23532.634 
23531.57 1 
23530.929 

1 23527.433 
23528: 399 

2 23524.375 
2 23523.335 

23520.641 
1 23519.652 

23519.197 
1 23518.937 

23515.120 

- 
1 
3C 16593.963-40140.890 -3 
3c 
0 
8 29040.245- 5502.060 -28 
5 31312.730- 7774.653 30 
1 12351.522-35838.025 8 
0 14853.317-38339.560 36 
0 
0 
0 
0 
1 
1 
3 
1 9724.351-33251.780 9 
7 29026.425--5502;060 10 
5 30802.205- 7278.862 -8 
28 
3 10486.922-34006.573 1 
4 
6 29663.455- 6144.515 -3 
5 

2 23514.631 4 11504.095-35018.725 1 
2 23514.078 4 13809.910-37323.995 -7 
2 23511.968 5 30790.830- 7278.862 0 

2351 1 .741 
23510.916 
23508.326 
23505.01 1 
23504.409 
23502.968 

1 23502.439 
2 23C98.515 

23497.968 
2 23496.465 
2 23496.219 

23495.260 
1 23491.293 
2 23459.593 
1 23488.555 

23'187.845 
23487.337 
23486.798 

2 23436.415 
2 23q55.433 
1 23482.728 
1 23432.376 

2 
0 .. 
L 
1 
2 
2 
3 25706.036- 2203.606 9 
4 32740.875- 9242.356 -4 
1 
9 27466.315- 3969.846 -4 
6 30775.140- 7278.862 1 
2 - 
2 33729.775-10238.473 -9 
8 13.509.910-37299.525 -17 
2 9724.351-33212.897 9 
1 
0 
1 
6 Z0765.285- 7278.852 -8 
2 25018.940-4t5OC.355 28 
0 15424.337-X907.115 0 
0 936.801-32569.165 12 

. - . 1.5- 1.5 

2.5- 2.5 2.5- 2.5 
0.5- 0.5 

1.5- 1.5 1.5- 1.5 . - . 4.0-  4 . 0  
. - . 6.0- 7.0 . - . 4.0-  4 .0  

. - . 3.0- 2.0 . - . 2.5- 1.5 
4.5- 4.5 4.5- 4.5 

1.0- 0.0 1.0- 0.0 
5.0- 5.0 
3.0- 3.0 3.0- 3.0 

. - . 3.5- 3.5 
4.5- 5.5 4.5- 5.5 
.5.5- 4.5 5.5- 4.5 

2.0- 1.0 2.0- 1.0 
4.5- 3.5 4.5- 3.5 

1.5- 2.5 1.5- 2.5 
3.5- 4.5 3.5- 4.5 

. - . 5.0- 6.0 
4.5- 5.5 4.5- 5.5 . - . 3.0- 4 . 0  

3.5- 4.5 3.5- 4.5 . - . 2.5- 2.5 . - . 3.0- 2.0 . - . 5.0- 5.0 

-66 
1 I 
I 1.627 1.881 254 I 
I I 
I I 

.99 .72 .27 I 0.983 0.720* 263 I 
1 I 

37 
1.19 1.47 .28 I 1.189 1.463 274 I -25 

I I 
1:45 1:17 .28 I 1.447 1.169 278 I+ 

I 0.995 i.050+ 55 i -67 
I 0.786 1.070 284 I -1313 
i 
I 
1 
I 

I 
I 0.442 1.465 1023 

1:15 1:15 I 1.150 1.169 19 
1.16 1.555 .395 I 1.160 1.545% 385 

I 
.36 . O O O  I 0.355 0.000 0 . .22 I 

1:24 1.48 .24 I 1.232 1.473 241 
I 

.86 .91 .05 I 0.859 0.911 52 . .29 I 0.657 0.935 278 . .38 I 1.175 1.545 370 
I 
I 
I 
I 
I 
I 

1129 1:49 .20 I 1.290 1.495 205 
.97 1.37 .403 I 0.970 1.369 399 

I 

I 

I 
I 

i 
I -210 
1-089 -91 
1-079 -72 
I 

1-068 -71 
1-325 
I -488 
1-158 -163 
I 083 80 

I 

I-330 -329 

I-21o 

1:12 1:54 .42 
.91 -91 

.645 .930 .285 

1.793 1.670 123 
1.099 1.545 446 

1.125 1.431 306 
0.657 0.923 266 
0.442 1.110* 668 

i 
1-049 -59 
I- -213 
1 
I 147 141 

I 135 121 
1-161 -161 

-163 
I 

I-089 -83 

- 15 
I I 

1:16 1:545 .375 I 1.190 1.545* 355 I- 
I 1.355 0.790* 595 I 
I 1.106 1.135 29 I 
I 0.801 0.916 115 I -248 

+ 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
, I  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
,I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

4242.1428 
4242.2333 
4242.5459 
4242.9067 
4243.3863 
4243.4746 
4244.2539 
4245.3424 
4245.6438 
4246.0346 
4246.5849 
4247.2252 
4247.2252 
4247.5222 
4247.5641 
4247.7697 
4247.8680 
4248.1509 
4248.2220 
4248.4139 
4248.5299 
4248.9867 
4249.1603 
4249.7 135 
4249.9014 
4250.3882 
4250.5669 
4250.6492 
4250.6962 
4251.3862 
4251.4746 
4251.5746 
4251.956 1 
4251.9972 
4252.1464 
4252.6 148 
4252.67 18 
4253.3236 
4253.5843 

4254.3904 
4254.4894 
4254.7616 
4254.7953 
4254.9798 
4255.6984 
4256.0055 
4256.1945 
4256.3231 
4256.4061 

I 4256.5129 
I 4256.5823 
I 4255.7603 
I 4257.2506 
1 4257.3144 

4253.6801 

. - - - - - - - - 

D JO 

J0515Q 

PLNS 
21n5 

DJO 

so 

J5555Q 

PBQ 
so 

JQ 

so 

SI 

I I 



0.0- 1.0 0.0- 1.0 i 
4 . 0 -  4 . 0  4 . 0 -  4 . 0  I 
1.0- 1.0 1.0- 1.0 I 
3.0- 2.0 3.0- 2.0 I 
4 . 0 -  5.0 4 . 0 -  5.0 1 

I . - . 1.5- 0.5 I 
4.5- 3.5 I I 4.5'- 3.5 

I 09s OBS TERM TERH I OBS OBS OBS 
C WAVEt;UI!BER I T2 - T1 0-C 1 J2 - J1 J2 - J1 I 62 G I  DG 
----------------------------------------+--------------------+-----------------. 

I 
23q30.194 2 I I .  

2 23479.776 7 29197.755- 5717.976 -3 1 2.5- 3.5 2.5- 3.5 I .98 1159 .285 
2 23478.719 5 8198.665-31677.390 -5 I 2.5- 2.5 2.5- 2.5 I .41 .67 .26 
2 23473.986 1 16362.000-39535.970 16 I . - . 4.5- 3.5 I . 

23473.154 3 I I .  
123470.554 4 9X6.801-32857.357 8 I 5.0- 6.0 5.0- 6.0 I .810 1:105 .295 
2 23G70.213 2 33163.310-14693.090 -7 I . - . 1.5- 0.5 I . 

23469.546 1 I I .  
123469.049 3C 27768.715- 4299.659 -7 I . - .  . 1.0- 2.0 I . 

23465.506 2 I I .  
1 23455.656 2 16155.109-39620.765 0 I . - . 5.0- 6.0 I .945 :965 .02 

23465.089 1H I I .  
2 23464.644 1 15098.815-38563.445 14 I . - . 1.5- 2.5 I . 

.12 . .30 

TERM TERM TERM I OBS TERM 
G2 G 1  DG I IS IS ------------------*---------- 

I 
I 

0.989 1.596 607 I 036 41 
0.414 0.675 261 1-467 -468 
1.050 0.850* 200 I -222 

I *  
0.801 1.101 300 1-202 -203 
1.220 0.840 380 I 

I 
0.722 1.482 760 I+ 

I 
15 

0.948 0.965 17 I -270 

4257.7 10 1 
4257.7859 
4257.9776 
4258.836 1 
4258.987 1 
4259.4570 
4259.5207 
4259.6418 
4259.7320 
4260.1936 
4260.3480 
4260.4509 
4260.5317 
4260.65 15 
4260.790 1 
4260.9021 
4261.1495 
4261.6065 
426 1.8958 

.085 6 

.495 0 

.463 373 

.495 349 
-482 112 
.090* 246 
.402*1172 
.OOO* 276 
.169 201 

1.079 

0.000 
1.090 
1.146 
1.370 
0.844 
1.230 
0.724 
0.968 

DJO 2JDG 

PB 

PB 
so 

so 

SI 
30409 

J05159 
so 

so 
J45559 

f SI 

23463.984 3 
23463.221 1 
23(:52.60+ 2 

1 23'161.242 5 25564.825- 2203.606 23 
1 23453.726 5 31233.379- 7774.653 0 
1 23457.159 9 25660.792- 2203.606 3 
1 23455.327 5 27755.977- 4299.659 9 
1 23454.029 3 12159.455-35613.490 4 
2 232i5.102 2 33634.550-10188.463 15 
2 2ZVr3.619 4 lO't35.770-3390.390 -1 

i 
1-06;! -71 
1-067 -76 
1-051 -16 
1-090 -90 

I -251 -255 353 

-54 

.OOO 1.497 

.09 1.46 .37 

.130 1.495 .365 

.370 1.480 .ll 

.85 1.10 .25 

. -. . . - - - - 
4262.0424 
4262.4600 
4263.90 11 
4264.3528 
4265.1649 

:715 1:OOO .285 
4 28941.215- 5502.060 0 2.5- 1.5 2.5- 1.5 .960 1.175 .215 - 2 23'139.155 

2336.953 
2 23434.160 

23G33.158 
2 23428.435 

23426.920 
23425.350 
23424.276 
23423.519 

1 23423.057 
23419.020 
23418.39 1 
23417.69 1 
234 16.083 

1 23414.952 
1 23413.851 
1 23403.530 

23407.595 
23406.990 

2 23403.477 
23'10 1.920 

2 23305.235 
1 23337.686 

4265.5638 
4266.0741 

3 I I .  
6 26669.945- 3235.770 -15 i 1.5- 0.5 1.5- 0.5 i 1.355 .295 1.06 
3 I 2.0- 3.0 I .  . .64 
6 32670.835- 9242.356 6 I . - . 2.5- 3.5 I 1.36 1.36 

1.350 0.299 1051 i 104 

-38 1.361 1.369 8 I- 
I 
I 
I 
I 
I 

I 
I 
I 

0.801 0.900 99 1-212 -218 

4266 i2565 
4267.1074 
4267.3925 
4267.6785 
4267.8742 

1 I 
1 I 
2 I 
3 I 0.5- 0.5 
4 9385.801-32309.844 14 I 5.0- 4 . 0  5.0- 4 . 0  
0 I 
0 I 
0 I 

1:71 :86 
.80 .90 .10 

4268.0 121 
4268.0963 
4268.8321 
4268.9467 
4269.0743 
4269.3675 
4269.5737 
4269.7690 
4270.7451 
4270.9157 
427 1.0261 
4271.6672 
4271.9514 
4272.6242 
4272.7244 
4272.9 153 
4273.0837 

~ 4273.2009 
~ 4273.2475 
I 4273.3368 
1 4274.0364 
1 4274.3684 
I 4274.6590 
1 4274.8934 

2 I I .  
3 11840.715-35255.665 2 I 3.0- 4 . 0  3.0- 4.0 I .81 1:08 .27 0.811 1.080* 269 

1.360 1.495* 135 
0.980 0.852* 128 

I 
1-285 -258 
1-091 -90 
I 133 1334 

I 
9 25517.477- 2203.606 i o  i 2.0- i ; o  2.0- 1.0 i 1.36 1.495 . i35  
3 37750.470-14341.947 7 I 2.0- 2.0 2.0- 2.0 I .99 .87 .12 
4 I 4.5- 3.5 I .71 .98 .27 
2u I I .  
0 16499.640-39903.115 2 I . - . 3.5- 4.5 I . 
0 I I .  
1 16720.075-42118.305 5 I . - . 3.5- 4.5 I . 
1 29542.214- 6144.515 -13 I . - . 2.0- 3.0 I . 

0.773 1.060* 287 

1.060 1.040 20 
1.298 1.473 175 

i 
I 
I -195 
I 20 
I 23396.641 2C 

23395.719 2 

.31 

.oo 

.03 

i 
I -147 

- 13 
I 
I 
1-256 -257 
1 031 43 
I 173 
I -251 

1.149 0.904 245 
0.047 1.190*1143 

- . . . . . . - . . - . . . - - ~~ ~ ~ 

2 23394.822 i 20056.725-43451.5a 27 i 1 - 1 OIS- i:S i 
2 23394.333 9 32032.535- 8653.233 -19 I 4.5- 5.5 4.5- 5.5 I 
1 23390.504 3 14025.007-37415.4S5 16 1 . - . 4 . 0 -  5.0 I 
2 23388.687 5 25W3.645- 2014.966 8 I 2.5- 1.5 2.5- 1.5 I 

-51  .20 

.88 .85 

i i 3 3 5  1.514 179 
0.975 0.980 5 
1.029 1.881 852 

23387.097 2 i i 
1 23X35.815 2 9724.351-33110.165 1 I . - . 3.0- 4 . 0  I 0.442 1.220* 778 



c 

4277.60 15 
4277.850 1 
4278.0353 
4278.3310 
4278.7432 so 
4279.2782 S I  2JDG 
4279.4808 
4279.5484 
4279.6310 

I 4280.2397 
I 4280.2551 

I 4280.6594 

I 4281.1692 
I 4281.3502 
1 4281.4985 

4281.80 15 

I 4279.7081 SI 2JDG 

i 4280.6013 

4281.0766 f SI2JDG 

C 

2 23385.2G5 5 26887.310- 5502.060 -5 
1 23333.272 3 14025.007-37408.285 -6 
1 23330.962 4 32550.225- 9179.262 -1 
2 23379.395 1 22652.035-46031.465 -35 

23378.947 1 

23371.010 1 
2 23371.331 4 37362.265-13990.952 
_ . ~  

1 23369.652 2 11840.715-35210.360 
2 23368.640 6 27338.500- 3969.846 
2 23367.025 8 30865.395- 7498.364 
2 23364.774 7 32607.135- 9242.356 

23361.853 3 
23360.747 1 

23359.927 1 
23359.506 5 

2 23360.378 1 -  32602.725- 9242.356 

1 23356.605 4 25560.208- 2203.606 
2 23356.521 8 10436.770-33793.295 
2 23354.632 1 8709.640-32064.280 

23354.315 1 
23352.039 6 

23350.547 3 
1 23351.534 9 27651.193- 4299.659 

2 23349.738 
2 23348:oea. 
1 23346.774 
2 23345.725 

23344.832 
23344.122 
23343.918 
23342.964 
23342.237 

1 23341.093 
23337.480 

2 23336.355 
23334.695 

2 23334.132 
23332.591 
23328.950 

2 23326.552 
23325.964 

2 23325.704 
23324.697 
23324.273 
23322.369 
23321.631 

2 23321.213 
23320.897 
23318.921 

2 23318.650 
2 23317.041 
2 23312.616 

2331 1.975 

18 

7 
-14 

-6 
-5 

9 

3 
-4 
-8 

0 

i 15541.100-38990.~40 -2 

23311.416 0 
23311.120 2 

- . . . . . - - . . . . - . - 
5 30526.955- 7278.862 -7 
3 10436.922-33833.699 -3 
1 37336.640-13990.952 37 
0 
0 
0 
0 
1 
1 14912.011-35253.110 -6 

4 27306.210- 3969.846 -9 
0 
0 31972.395- 8638.233 -30 
2 
2 
5 31964.795- 8638.233 -10 
3 
0 19466.530-42792.230 4 
3 
0 
0 
1 
1 38809.725-15'c83.530 18 
2 
0 
0 23272.420-46591.055 15 
4 13013.655-36330.720 6 
1 23312.615- 0.000 1 
0 

7n 

OBS OBS TERH TERtl 
J2 - J1 J2 - J1 .................... 
0.5- 1.5 0.5- 1.5 
4.0- 4 . 0  4 . 0 -  4 . 0  
5.0- 5.0 5.0- 5.0 . - . 3.5- 2.5 

1.5- 1.5 1.5- 1.5 

. - . 3.0- 2.0 
1.5- 2.5 1.5- 2.5 . - . 3.5- 2.5 
4.5- 3.5 4.5- 3.5 

. - . 4.5- 3.5 

. - . 1.0- 1.0 . - . 4.5- 4.5 . - . 3.5- 3.5 

2.0- 2.0 2.0- 2.0 

. - . 3.5- 4.5 
4.5- 4.5 4.5- 4.5 
1.0- 2.0 1.0- 2.0 . - . 2.5- 1.5 

. - . 4 . 0 -  4 .0  

2.5- 2.5 2.5- 2.5 

- . 4.5- 5.5 
2:O- 3.0 
4.5- 5.5 
6.5- 5.5 6.5- 5.5 

. - . 4.5- 3.5 
2.5- 3.5 

. - . 4.5- 3.5 
4.5- 4.5 

. - . 2.5- 3.5 
5.5- 4.5 5.5- 4.5 
1.5- 0.5 1.5- 0.5 

OBS OBS OBS 
62 G l  DG ------------------ 
.15 1.175 1025 
.98 1.05 .07 

1.23 1.45 .215 

1i222 1i735 .513 

. .39 
.87 1.67 .80 

1.32 1.32 
1.055 
1.19 

1 :50 
.715 

1:19 
1.57 

1:055 
.350 

1129 

.375 .32 . .24 

.06 . I 2  

.50 

.795 .08 

. .35 

.48 .09 

.545 .490 

.955 .605 

. .17 

.96 .20 
1.05 1.67 .62 

. .23 

. .37 
1:19 1.52 .33 

. .22 

1:39 1:195 .195 

.975 1.19 .215 . 2.47 

TERM TERM TERH I OBS TERM I 
G2 G I  DG I I S  I S  I WAVELENGTH NOTES 

------------------+----------+---------------------- 
I I 

0.162 1.169 1007 I 038 40 I 4274.9976 
0.975 1.045 70 1-202 -206 I 4275.3583 DJO 
1.230 1.454~ 224 1-089 -89 I 4275.7807 
1.185 0 . 8 0 0 ~  385 I I 4276.0673 

I 4276.1492 
I 4277.5427 

I 
1.215 1.728 513 I 

0.811 1.180~ 369 
0.876 1.670 794 
1.323 1.321 7 
1.047 1.369 322 

1.280 1 .369~ 89 

1.500 1 . 4 9 5 ~  5 
0.724 0.800 76 
0.308 1.090~ 782 

1.570 1.482 88 

1.040 1 .105~ 65 
1.055 1.545 490 
0.355 0.930 575 
1.207 1.728 521 

0.496 0 .920~ 424 

1.040 1.670~ 630 

1.210 1 .514~ 304 

I 
1-230 -228 
I+ 32 
1-044 -50 

I 
I 
I 
1-176 
I 133 126 

I 
1-171 

I 33 

I-345 4;; 

I-"'" 
I -235 
I 130 137 
i -236 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

1.189 1.514 325 I 

-255 

-48 

100 

4282.0421 
4282.2345 
4282.3983 
4282.5286 
4282.56 6 0 
4282.7410 
4282.8744 f SI2JDG 
4283.0843 
4283.7474 SPSOZJOG 
4283.9539 
4284.2587 
4284.3621 
4284.6450 
4285.3138 SPJ556M 
4285.7543 

i 4285.8623 
I 4285.9101 
1 4286.0952 
I 4286.1731 
I 4286.5230 
I 4286.6586 
I 4286.7355 

i 
1.151 0.900 251 I 

I 
I 
I 
I 

1.110 1.057 53 I 
i 4286.7936 
I 4287.1568 

i 
I 4287.2066 

I 
0.951 1.100 149 I 
0.950 1.160* 210 1-358 -349 I 4287.5025 
0.680 3.150*2470 I 109 I 4288.3163 

I 4288.4342 
I 4288.5371 

I 
I 4288.5915 

I 
1-085 



C IIAVEtN:lTJER I 72 - T 1  0-C ____________________-------------------- 
2 23303.461 9 29826.425- 5717.976 12 
2 23307.895 7 2B09.965- 5502.060 -10 

23307.394 3 
23306.925 0 
23304.507 0 
23304.045 2 - - - . . . . . - 
23303.133 i 

2 23301.835 3 32544.185- 9242.356 6 
2 23300.323 4 2f302.375- 5502.060 5 
2 23300.007 3 26535.775- 3235.770 2 
1 23296.314 3 8768.139-32066.452 1 
1 23397.317 
2 23297.116 
2 23996.569 

23291.108 
1 23fi0.449 

23290.197 
23289.285 

2 23237.617 
2 232.35.831 

23Xe2.804 
232s 1.4i7 
23Z21.079 

1 25778.404 
2 9-.9 
1 23276.518 
1 23275.302 

~ 2 ~ 7 6 . 7 4 3  

. - 
123274.410 

23271.884 
23269.260 

1 23267.711 
2 23266.905 
1 23266.529 

23264.093 
' 2 23261.179 

2 23260.329 
2 23259.016 
1 23255.309 

23257.917 
2 23255.618 

23254.830 
23252.900 
23252.30 1 

1 23252.050 
2325 1.534 
23250.604 

2 23250.233 

1 23246.171 
2 2324a.724 

232q6.171 
1 23244.556 

23253.925 
1 23243.783 
1 23243.788 
123243.036 

4 37639.270-14341.947 -6 
4 27266.960- 3969.846 2 
5 30794.930- ,7498.364 3 
0 
0 16304.260-39594.680 29* 
0 
1 
3 34013.940-10726.322 -1 
2 14295.565-37581.395 1 
2 
5 
3 
0 
4 
5 
2 
3 
0 
0 
4 
5 
2 
1 
7 
4 
7 
1 
2 
2 
0 
1 
1 
1 
3 

16155.109-39433.510 3 

8768.139-32044.652 5 
33047.830- 9772.532 4 
14912.011-38186.420 1 

30775.140- 7498.554 -27 

31042.369- 7774.653 -5 
30765.285- 7498.364 -16 
39012.195-15745.648 -18 

30759.570- 7495.364 -27 - . . - . . - . . . 

12992.644-36252.955 -ii 
32501.390- 9242.356 -18 
9586.801-32645.106 4 

15098.815-35355.450 -17 

12351.522-35603.582 -10 

2 
4 8193.666-31448.910 -6 
1 40412.140-17163.470 54 
2 12322.613-35558.740 44 
2 
7U 9724.351-32968.906 1 
1B 
1B 16532.104-39775.870 22 
16 15406.760-33650.550 -2 
2 8758.139-32011.173 2 

OBS 
J2 - -----. 

2.5- 
2.5- 

- 
0.5- 
0.5- 
2.0- 
2.0- - 

OCS TERM 1 
J1 J2 - _________-_  
3.5 2.5- 
1.5 2.5- 

. 3.5- 
1.5 0.5- 
0.5 0.5- 
2.0 2.0- 
2.0 2.0- . 3.5- 

'ERM I OBS 
J1 I G? 

I 
.---- 4 ------ 
3.5 i . 

I .  
1.5 I 1.23 

I .  
I .  
I 1.06 
I .  

3.5 I . 
1.5 I .81 
0.5 I . 
2.0 I . 
2.0 I 1.04 
2.5 I . 

OBS 
G1 -----_ 

1:17 

1:06 

1:18 

.84 

OBS 
OG -----_ 

.445 

.06 

.37 

.40 

.57 

.20 

I TERM TERM TERM 
I 62 61 DG 

.4------------------ 

I 
I 1.150 1.596 445 
1 1.230 1.169* 61 

I 
I 
I 
I 1.130 1.369 239 
I 0.800 1.169 369 
1-0.071 0.299 370 
I 0.362 0.910* 548 
I 1.020 0.852* 168 
I 1.155 1.670 515 

I OBS 
I 1s 

I 
1-114 
I 
I 
I 
I 
I 
I 
I 
I 345 
I 
1-252 
I 124 
I 

,4----. 

TERM 1 
I S  I 

I 
-111 I 

32 I 
I 
I 
I 
1 

-79 I 
338 ' 
61* 

-252 
128 
84 

.____- 

1.5- 2.5 1.5- 2.5 i . . i 1.084 1.321 237 i+ 15 

. - . 4 . 0 -  4 . 0  I . I 1.285 1.070 215 I -121 
I .  I I 
I .  I I 
I .95 . .ll I I 

3.5- 4.5 3.5- 4.5 I . . .275 I 1.121 1.391 270 I 
I 1.13 . I I 

74 
3.5- 3.5 3.5- 3.5 I .79 .75 .04 I 0.790 0.748 42 I -112 

i 2.10 . i i-126 _. 

2.0- 3.0 i -11% 1 i12 .23 i i - . 5.0- 4 . 0  I . I 0.948 0.925 23 I -272 
3:5- 2.5 3.5- 2.5 I . .19 I 1.099 1.321 222 I -67 
2.0- 1.0 2.0- 1.0 I .355 :795 .440 I 0.362 0.800 438 1-166 -166 
1.0- 0.0  1.0- 0.0 i 1.205, .  i 1.207 0.000 o i 22 
4 . 0 -  5.0 4 . 0 -  5.0 I . . .46 I 0.496 0.952 456 I- -38 

I .  I I 
I .  I 

4 . 0 -  4 . 0  4 . 0 -  4 . 0  I 1.15 1:46 .313 I 1.150 

- . 3.0- 3.0 I . I 1.080 
3.5- 2.5 3.5- 2.5 I 1.205 1.305 . lo0 1 1.190 

I .  I . . i o 5  i 1.220 2.5- 2.5 2.5- 2.5 i . 
2.5- 3.5 2.5- 3.5 I .67 1.02 .35 I 0.643 
4.5- 3.5 4.5- 3.5 I . . .185 I 1.190 

- . 5.0- 5.0 I . I 0.801 

.463 313 

.321* 131 

.145* 65 

.321 101 

.004 361 

.369 179 

.135 334 

- -SO* 
1 

153 152 
-115 

089 67 
-250 

I .  I I 

I 
I 

I .  I 
I 

I 1.155 . I 
I .  . I 

- . 1.5- 1.5 I . I 1.079 0.698 381 I -340 

I 0.995 1.070* 75 I -181 

i -36 .36 i I 
3.0-  4 . 0  3.0- 4 . 0  I .445 1.12 .675 I 0.442 1.115 673 1-193 -196 

I .  I I 
- . 3.0- 4 . 0  i 1 . i 0.300 0.985 685 i 2 . - . 1.0- 2.0 1 . I 0.890 0.785 105 I -175 - . 2.0- 3.0 I . I 0.362 1.140* 778 I -179 

4289.0808 
4289.1849 
4289.277 1 
4289.3634 
4289 A404 
4289.8935 
4290.0614 
4290.3004 
4290.5794 
4290.6370 
4290.9488 
429 1.1324 
429 1.1695 
4291.2702 
4292.2764 
4292.3979 
4292.4443 
4292.6124 
4292.9199 
4293.2491 
4293.8073 
4294.0631 
4294.1255 
4294.6 189 
4294.9243 
4294.9669 
4295.1913 
4295.3559 
4295.8222 
4296.3066 
4296.5926 
4296.7415 
4296.8109 
4297.2608 
4297.7992 
4297.9562 
4298.1989 
4298.3295 
4298.4020 
4298.6420 
4298.9633 
4299.3294 
4299 A401 
4299.4866 

SP 

S I  

DJ1 2JDG 
S I  

F 
fSI60709 
GQ 

S I  

so 

f TRIPL 

4299.5820 DJ1 2JDG 
4299.7540 
4299.8216 
4300.1017 
4300.5739 21n5 
4300.5739 2LNS 
4300.8727 S I  
4300.9895 
4301.0148 C2 
4301.0148 C2 
430 1.1540 

w 
0 
0 



c c 
I QBS 08s TERH TERH 

C HAVENUKDER I 12 - T1 0 - C  I J2 - J1  J2 - J1 

1 23240.855 3 6313.866-29554.716 5 

1 23236.572 5 27536.236- 4299.659 -5 
23237.004 0 

23234.529 0 
23232.533 2 

2 23231.199 1 39976.890-16745.720 29 
2 23231.199 1 14295.565-37526.775 -11 
2 23229.090 2 30727.440- 7498.364 14 
2 22225.024 0. 21823.590-45056.650 -36 

23225..625 3 
23225.121 0 

2 23223.228 5 28941.215- 5717.976 -11 
1 23222.677 2 30997.335- 7774.653 -5 

23222.194 1 - - - _ _  . . . . 
1 23218.920 3C 16520.962-39739.870 12* 
1 23216.333 5 8768.139-31984.470 2 

23210.605 5 
23209.932 3 

2 23209.099 3 
1 23204.190 0 

23203.942 1 

28927.075- 5717.976 0 
9724.351-32928.540 1 

23203.542 1 
23199.699 1 
23196.190 1 
23195.771 3 

1 23194.172 4 
1 23193.603 6 
2 23192.497 4 
1 23191.534 7 

23177.973 2 
2 23177.329 4 
2 23176.177 4 
2 23172.336 7 
2 23170.717 7 

23170.147 0 

1 23186..015 4 

23169;i3j 5 
23168.605 1 
23166.667 3 

2 23165.584 2 
2 23164.352 2 

23162.801 1 
2 23159.947 7 

23153.037 2 
2 23157.531 4 
1 23155.881 2 
1 23152.739 0 
1 23150.795 4 
2 23147.789 6 
1 23147.@!38 2 
1 23141.735 4 
1 23141.C81 3 
1 23140.739 2 

23140.335 1 
23139.235 4 

37536.120-14341.947 -1 
25397.206- 2203.606 3 
27162.335- 3969.846 8 
2749 1.196- 4299.659 -3 

9386.801-32572.811 5 

15178.115-38355.450 -6 
28894.149- 5717.976 13 
32880.320- 9707.980 - 4 h  
23170.720- 0.000 -3 

34954.825-11799.241 0 
18152.580-41316.930 2 

31798.195- 8638.233 -15 

32399.895- 9242.356 -8 
16532.104-39623.980 5 
11G40.715-34793.452 2 
29295.313- 6144.515 -3 
30646.175- 7498.364 -22 
32919.605- 9772.532 15 . . .._ . . . - _.- .- 

35669.985-13528.246 -1 
8758.139-31909.212 8 

16838.909-40029.640 8 

4 . 0 -  3.0 4 . 0 -  3.0 

3.0- 2.0 3.0- 2.0 

. - . 3.5- 2.5 . - . 3.5- 4.5 . - . 1.5- 2.5 

. - . 2.5- 2.5 
3.5- 4.5 

2.5- 3.5 2.5- 3.5 
5.0- 4 . 0  5.0- 4 . 0  

. - . 5.0- 6.0 
2.0- 3.0 2.0- 3.0 

2.0- 1.0 
. - . 4.5- 3.5 . - . 3.0- 2.0 

2.0- 2.0 2.0- 2.0 
1.0- 1.0 1.0- 1.0 :- . 1.5- 2.5 
2.0- 2.0 2.0- 2.0 
5.0- 5.0 5.0- 5.0 

0.5- 1.5 0.5- 1.5 
3.5- 3.5 3.5- 3.5 
5.5- 6.5 5.5- 6.5 
0.5- 0.5 0.5- 0.5 

4.5- 5.5 4.5- 5.5 
0.5- 1.5 0.5- 1.5 

4.5- 5.5 4.5- 5.5 

4.5- 3.5 4.5- 3.5 . - . 3.0- 4 . 0  . - . 3.0- 4 . 0  
4 . 0 -  3.0 4 . 0 -  3.0 
3.5- 2.5 3.5- 2.5 
1.0- 0.0 1.0- 0.0 
1.0- 1.0 1.0- 1.0 
2.0- 1.0 2.0- 1.0 
. - . 6.0- 5.0 

.96 

.20 

.360 

.01 

.89 

.57 

I . .35 I 0.487 0.831 344 
I 

136 1148 .12 I 1.355 1.482 127 
I 

. .32 

.58 .62 

.46 .26 

-090 .730 . .15 
-52 .63 

. .53 

. .175 
.77 1.49 .72- 

. .63 
.34 1.48 .14 
.795 1.00 .205 

1.170 1.671 501 
0.790 0.591 199 
1.208 1.321 113 
0.990 1.030~ 40 

0.968 1.596 628 
1.200 1 . 4 6 3 ~  263 

0.736 1.140 404 
0.362 1.090 728 

1.040 1 . 5 9 6 ~  556 
I 0.442 1 .060~  618 

~ 1.030 0.852% 178 
1 0.776 1.495 719 - . . . - . . . . - . . - 
1 1.046 1.670 624 
1 1.345 1.482 137 
I 0.801 1.010~ 209 
I 

. .57 I 1.009 1.596 587 
.23 1.50 .27 I 1.209 1.485 276 
.08 3.14 2.06 I 1.082 3.150~2068 

I 
I 
I 
I . .26 I 1.122 1.373 251 

.51 .70 1.21 1-0.510 0.700~1210 
I 

:27 1150 .23 I 1.290 1.514+ 224 
I 

:115 1:365 .250 I 1.110 1.369~ 259 
I 0.300 0 . 9 8 0 ~  680 
I 0.811 1.213 402 

127 1:47 .20 I 1.270 1 . 4 7 3 ~  203 

.08 .71 .79 1-0.085 0.698 783 

.27 1.32 .05 i 1.272 1.321 -49 

. a 3  .ooo  I 1.490 0.000% 0 

. .51 I 0.362 0.858 526 
.01 -0.59 1.60 I 1.010-0.590*1600 

I 1.098 1.230 132 
I 

.36 . .35 I 

OBS TERM I 
IS IS I UAVELENGTH NOTES 
---------+-------------------- 

I 
174 -181 I 4301.5576 

I 4302.2705 
2 I 4302.3505 

I 4302.7288 
I 4303.0892 

2 8 6 ~ 1  4303.3456 c2 
99 I 4303.3456 c2 
56 I 4303.7363 

I 4303.9335 
I 4304.3784 JQ 
I 4304.4718 

-74 I 4304.8227 
-53 I 4304.9248 

I 4305.0144 
-54 I 4305.6214 

094 -91 I 4306.1012 
239 I 4307.1639 f S02JDG 

I 4307.2888 69 
93* I 4307.4434 

-208 I 4308.3547 
I 4308.4007 
I 4308.4750 
I 4309.1887 

154 
145 

042 
255 

37 0 

166 

073 

07 1 

i 
I 

146 I 
-15 I 
-35 I 
37 I 

-256 I 
I 

-360 I 
4 1  

13 I 
117 I 

I 
I 

68 I 
I 
I 

60 I 
I 

61*l 
I 

-198 I 
8 1  

24 I 
I 
I 

-65 I 
-270 1 

1 
I 

I 

4309.8406 
4309.9184 
43 10.2156 - .. 
4310.3213 
4310.5269 
4310.7058 
4311.7319 
4313.2280 
4313.3479 
4313.5623 
4314.2773 
4314.5787 
4314.6849 
4314.7612 
4314.9720 
4315.3330 
43 15.5348 
4315.7643 
4316.0533 
4316.5852 
4316.9319 
4317.0355 
4317.1567 
4317.9290 
4318.2916 
4318.8524 
4318.9832 
4319.9817 
4320.1044 
4320.1682 
4320.2343 
4320.4490 

SI2JDG 

SI2JDG 

w 
0 
P 

I I 



I 

23137.096 4 
23136.400 2 
23133.713 0 

2 23131.794 5 
23129.052 2 
23128.087 0 
23123.235 2 
23123.047 2 

1 23122.749 3 
2 23120.601 1 
1 23112.354 2 
2 23111.973 3 

23110.674 1 
23110.353 2 
23110.037 0 

1 23108.793 3 
2 23108.201 6 

25107.581 1 
231C6.416 0 

2 23105.277 1 
23103.667 3 2 c ) : ' . P  LdIJ2.CC9 3 
231C0.402 2 

1 23079.799 6 
1 23095.961 0 
1 23095.668 1 

23094.827 1 
1 23093.857 0 
1 23093.635 0 
2 23091.979 4 
2 23090.551 5 
1 23089.202 3 
1 23026.390 2 
1 23@85.438 5 
2 23035.088 7 
1 23086.032 1 
2 23083.471 6 
2 23032.171 4 

23C79.959 2 
123076.998 3 

23073.6+3 1 
23071.114 0 
23070.557 1 

1 23070.317 2 
23065.425 1 

1 23053.149 4 
1 23052.585 1 
2 23050.284 5 

30410.665- 7278.862 -9 

13517.647-36540.400 -4 
2E838.570- 5717.976 7 - - - . - - . 
10686.922-33599.280 -4 
31750.220- 8638.233 -14 

8768.139-31876.909 23 
34907.455-11799.241 -13 

14476.135-37581.395 17 

30381.705- 7278.862 -14 

16520.962-39620.765 -4 
14272.176-37389.145 -8 
9336.801-32482.465 4 

16595.109-39688.980 16 
12159.465-35253.102 -2 
28309.965- 5717.976 -10 
32332.915- 9242.356 -8 . - . -. - - - - 
29233.72- 6144.515 -6 
37428.345-14241.947 -8 
9724.351-32809.844 -5 

13013.685-36098.770 3 
32263.305- 9179.262 -11 

32724.550- 9242.356 -23 

10436.922-33553.924 -4 

35309.795-10726.322 -2 

16304.260-39374.530 -3 

2 23058.490 3 
2 23056.189 7 
2 23055.877 5 
123055.535 5 
1 23054.031 2 
2 23050.006 9U 25064.960- 2014.966 12 

23047.614 1 

33301.630-10238.473 -8 
16532.104-395q4.630 9* 
30339.150- 7278.852 -4 
33784.830-10726.322 -18 
28774.175- 5717.976 -10 
32763.850- 9707.980 -3 
1Oq86.922-33542.506 2 
9535.801-32440.827 * 5  

OBS OBS TERM TERM 
J2 - J l  J2 - J1 

4.5- 4.5 4.5- 4.5 

2.0- 3.0 2.0- 3.0 - . 3.5- 3.5 

5.5- 5.5 5.5- 5.5 
1:o- 2.0 1.0- 2.0 

- . 2.0- 2.0 
6:5- 5.5 6.5- 5.5 

. - . 4.5- 3.5 

3.5- 4.5 3.5- 4.5 

5.0- 6.0 5.0- 6.0 
- . 5.0- 6.0 

5:O- 4 . 0  5.0- 4 . 0  

. - . 3.0- 4 . 0  - . 4 . 0 -  5.0 
2:5- 3.5 2.5- 3.5 
4.5- 3.5 4.5- 3.5 - . 4 . 0 -  3.0 - . 2.0- 2.0 
3:O- 4 . 0  3.0- 4 . 0  
5.5- 4.5 5.5- 4.5 - . 4 . 0 -  5.0 

3.5- 3.5 3.5- 3.5 

1.0- 1.0 1.0- 1.0 

515- 4.5 5.5- 4.5 

- . 4 . 0 -  3.0 

5.0- 6.0 5.0- 6.0 - . 3.0- 4 . 0  

4.5- 4.5 4.5- 4.5 
3.5- 3.5 3.5- 3.5 
6.5- 6.5 6.5- 6.5 

4:5- 4.5 4.5- 4.5 

1.0- 2.0 1.0- 2.0 
- . 5.0- 6.0 

1.5- 1.5 1.5- 1.5 

OBS 00s OBS 
62 G1 DG 

1.33 . .45 

1 : l l  1:53 .42 
1.11 . .10 

1890 11035 .145 

:350 1:60 1.25 
1.180 1.515 .335 

1i09 1:36 .27 

1:12 1:54 .42 

.740 .965 .225 

:75 1128 .53 

1;25 1;59 .34 
1.12 1.39 .27 . .225 

. .465 
.94 1.03 .09 

1:186 11396 .210 
.98 1.37 .39 

:350 :425 .075 

. .215 

1116 1:55 .390 . .32 
1114 1.59 .45 . ,275 . .775 

:Pi 1:885 1.30 

I 
I 4320.8485 DJO 

I 
I 4320.9784 

I 
I 4321.4803 

I 
I 

1.126 1.545 419 I 375 376*1 4321.8388 
I 1 4322.3512 f 2JD6 
i i 4322.5316 
i 
I 

0.892 1.035 143 I 
0.845 1.596 751 I 
0.355 1.606 1251 I 
1.180 1.514 334 I 

i 
I 

-202 -200 I 
-36 I 

-270 -274 I 
I 

4323.4292 
4323.4737 
4323.5295 
4323.931 1 
4325.4740 
4325.5454 

PB 

it i 
I 
I 

0.362 O.OOO* 0 1 -215 I 
1.100 1.373* 273 I 127 123 I 

I I 
I I 

1.060 0.748 312 I -436*1 
I I 

1.109 1.545 436 I 
I 

-44 I 
0.736 0.965 229 i-056 -56 i 
0.970 1.085 115 I -159 I 
0.801 1.330* 529 1-348 -343 I 

0.999 
0.844 
1.230 
1.100 
1.260 
1.330 
0.442 
0.950 
1.158 
1.180 
0.975 

0.355 

1.285 

0.980* 
1.110* 
1.596* 
1.369* 
1.473* 
0.852* 
0.900 
1.029 
1.454 
1.391 
1.369 

0.430* 

0.885 

19 
266 
366 
269 
213 
478 
458 

79 
296 
211 
394 

75 

400 

I 
I 
I 
I 
I 

1-206 
I 094 

I -067 
090 

I 172 
1-269 
I 
I 
I 
I 

-277 
12 

-78 
95 

-214 
-69 
-64 
95 

-269 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1.221 1.431 210 i 065 69 i 
0.300 1.070 770 I 93 I 
1.154 1.545 391 I 111 I. 
1.070 1.391 321 I I 
1.140 1.596* 456 I 062 67 I 

4325.7885 
4325.8486 
4325.9077 
4326.1406 
4326.2514 
4326.3675 
4326.5856 
4326.7989 
4326.9506 
4327.2574 
4327.7 121 
4327.8250 
4328.3568 
4328.599 1 
4328.7568 
4328.9330 
4328.9802 
4329.2907 
4329.. 5584 
4329.8114 PB 
4330.3388 
4330.5080 
4330.5330 
4330.781 1 
4330.8864 
4331.1303 
4331.5454 
4332.1012 
'4332.7302 
4333.2060 
4333.3107 
4333.3557 
4334.2746 
4334.7026 SI 
4334.8036 
4335.24 1 1 
4335.5784 
4336.01 11 

1.210 1.485* 275 i i 6336.0698 
0.355 1.123 768 i -226 i 4336.1245 
0.801 1.120* 319 I -238 I 4336.4170 
0.580 1.881 1301 1-099 -97 I 4337.1742 

I I 4337.6244 

w 
0 
N 



C 

23046.510 0 
23044.771 3 

123042.700 0 
23036.455 1 

1 23036.287 1 
23035.762 1 

1 23035.335 3 
23032.851 0 

1 23032.402 0 
23031.493 1 

1 23031.120 1 
1 23030.902 1 
2 23030.554 1 
2 23024.433 1 
1 23024.435 1 
23024.217 0 
23023.035 2 
23021.219 0 
23020.431 0 
23019.156 1 

123018.741 0 
123018.100 0 
1 23037.623 1 
23017.260 0 

2 23016.199 1 
2301.5.396 3 

2 23014.844 5 
23014.098 2 
23310.885 0 
23010.687 0 

2 23003.860 0 
23003.279 2 

1 23006.872 2 
23004.903 0 
25004.490 0 

I I 
I 1 .  
I 4 .0 -  5.0 I .  

8763.139-31810.821 18 I . - . 2.0- 2.0 I , 
I I .  

6313.866-29350.139 14 I . - . 4 . 0 -  3.0 I . 
1 I .  

37377.330-14341.947 2 I 2.0- 2.0 2.0- 2.0 I 1.26 

12177.953-35210.360 5 

9724.351-32755.472 -1 
18046.1C3-41077.010 0 
33756.860-10726.322 16 
21828.590-44353.015 13 
16595.109-39619.530 17* 

13517.647-36536.330 - 8 
12351.522-35369.610 12 
9386.801-32404.416 8 

17295.905-40313.110 -6 

- . .  
- . .  - . .  . .  

, -  
I . .  . .  - 

. .  
I . -  . - 
8 . .  

- . .  
I 

i .  
1.0- 2.0 I . 

I .  
3.0- 4 . 0  i i 
4 . 0 -  3.0 I . 
3.5- 4.5 I . 
2.5- 2.5 1 . 
3.0- 4 . 0  I . 

i .  
I .  
1 .  
I .  
I .  

2.0- 3.0 I . 
6.0- 5.0 I . 
5.0- 5.0 I . 

I .  
4.5- 4.5 ! . 

1 .  
8193.666-31213.510 o i 2.5- 3.5 2.5- 3.5 I .40 

I I .  
I I .  
I I .  

20053.650-43073.510 0 I - . 4.5- 4.5 I . 
I I .  

32186.115- 9179.262 19 I . - . 4 . 0 -  5.0 I . 
I I .  
I I .  

23003.657 0 I I .  
2 23003.071 5 16499.640-39502.705 6 I 3.5- 3.5 3.5- 3.5 I .79 
1 23002.533 3 12351.522-35354.050 10 I . - . 6.0- 7.0 I . 
1 23001.047 1 13726.661-36727.705 3 I . - . 3.0- 3.0 I . 
2 22999.690 4 20073.840-43073.510 20 I 5.5- 4.5 5.5- 4.5 I .79 
2295C.006 2H I I 
22996.068 4H i i :  
22993.647 0 I I .  
22993.085 0 I I .  

122992.209 1 30766.862- 1774.653 0 I . - . 5.0- 4 . 0  I . 
22991.866 0 I .  

1 22994.578 3 9356.801-32381.372 7 I 5.0- 5.0 5.0- 5.0 I .80 

22988.000 0 
22957.498 2 

i :  
I 

2 22986.964 O 28r38.570-51525.535 -1 i . - . 3.5- 2.5 i : 
22956.540 0 I I .  

22731.257 0 I I .  
22977.765 1 I I .  

122385.344 0 13517.647-36502.S80 11 I . - . 2.0- 2.0 I . 
2 22Y51.632 0 17532.937-40514.565 4 I . - . 3.5- 2.5 I . 

. . .225 

.85 .41 

1:04 .64 

.92 .13 

.945 .155 . 1115 

1:19 .39 

0.487 0.910 423 i I -187 
1.260 0.852~ 408 I I 129 128 

0.525 1.180~ 655 I I 
0.442 1.005 563 I I 

-226 

-310 
0.694 1.100 406 I -63 

-22 1.272 1.391 119 I 
0.990 0.920~ 70 I 
0.999 1.115 116 I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i i 
0.892 0.950* 58 I -155 I 
0.995 1.120* 125 I -189 I 
0.801 1.055 254 I -159 I 

I I 
0.494 1.010 516 I I 

I I 
0.414 1.045 631 1-485 -473 I 

I I 
I I 
I I 

1.049 0.950~ 99 I -106~1 

1.212 

0.773 
0.995 
1.150 
0.790 

0.801 

1.454 

0.920~ 
o.ooo* 
0.905 
0.950~ 

1.190 

242 

147 
0 

245 
160 

389 

I 
I 
I 
I 
1 
I 
1-158 
I 
I 137 
1-301 
I- 
1-300 
I 

I 
-93 I 

I 
I 
I 

-120 I 
-151 I 
-195 I 
137~ I 

I 
I 

-301 I 
I 
i 

-75 I 
i 
I I 
I I 
I I 

0.845 0.990~ 145 1 I 
I I 

0.892 0.900* 8 I -265 I 
1.238 0.800 438 I -139~1 

I I 
I I 

0.950 1.463~ 513 I 

4337 A322 
4338.1595 
4338.5494 
4339.7256 
4339.7572 
4339.856 1 
4339.9272 
4340.4047 
4340.4893 
4340.6606 
4340.7309 
4340.7720 
4340.8376 
4341.9906 
4341.9906 
4342.0323 
4342.2552 
4342.5978 
4342.7464 
4342.9874 
4343.0653 
4343.1862 
4343.2762 
4343.3447 
4343.5449 
4343.6965 
4343.8007 
4343.9415 
4344.5478 
4344.5854 
4344.7416 
4345.0401 
4345.3059 
4345.6778 
4345.7558 
4345.9132 
4346.0239 
4346.1246 
4346.4063 
4346.6628 
4346.9811 
4347.3474 
4347.629 1 
4347.8051 
4347.91 14 
4348.077 1 
4348.1419 
4348 A732 
4348.9682 
4349.0692 
4349.1494 
4349.3757 
4350.0783 
4350.1492 
4350.8 104 

JP Sop 

c2 
c2 

23980 

DJO 2JDG 
so 

w 
0 
w 

I 



1 22976.819 
22974.641 

122371.514 
22958.638 
22968.4 16 

2 22967.747 
22965.159 
22965.50 1 
22965.501 
22965.205 

2 22962.975 
2 22962.670 

22760.376 
2 22957.829 ~ 

2 3 % .  703 
2 22953.125 

22952.157 

2 22950.901 
22348.768 

2 22951.~81 

2 22346.21!8 
1 223'A.6?6 
1 PZirr3.7L.5 

229!10.257 
1 22939.717 
2 22939.505 

22935.635 
1 22929.792 
2 22928.934 

22927.919 
2 22922.357 
2 22922.117 
1 22921.247 

22920.86 1 
2 22920.285 
2 22919.754 
1 22918.653 
1 22918.269 
1 22918.182 

22917.646 
22915.995 

1 22915.333 
229 10.370 
22707.856 
22907.331 

1 22901.402 

1 22892.623 
2 22890.659 
1 22E90.452 
1 22637.761 
1 22Ex5.297 

22854.935 
2 22Z33.333 

22879.940 

1 zza96.747 

1 16532.104-39508.910 
0 
3 12351.522-35323.031 
0 
1 
9 8709.640-31677.390 
1 
1 
1 
4 
1 14476.135-37439.105 
1 36953.625-13990.952 
0 
1 31596.070- 8638.233 
1 
0 22537.265-45490.434 
1 
5 31590.115- 8538.233 
5 30229.760- 7278.862 

I C  26916.090- 3969.846 
3 9724.351-32669.040 
1 29088.272- 6144.515 
2 
4 32118.980- 9179.262 
8 34733.755- 11799.24 1 
1 
1 37271.740-14341.947 
0 37362.265-14433.351 
0 
4 15541.100-33563.445 
3 32530.100- 9707.980 
0 32100.500- 9179.262 
0 
0 23272.420-46192.700 
0 26421.805- 5502.060 
1 13517.647-36435.294 
28 25121.896- 2203.606 
18 93E6.801-32304.979 
1 
0 
4 6313.866-29329.190 
1 
0 

in 

1 
3 
4 
2 
6W 
9 
3 
1 
2 
4 
1 

16532.104-39433.510 
27195.404- 4299.659 
29037.158- 6144.515 
40054.100-17163.470 

6313.856-29204.3@8 
12322.613-35210.360 
14737.788-37624.090 

30331.705- 7498.364 

13 

5 

-3 

5 
-3 

-8 

16 

-1 
3 

4 
7 
8 

-1 
-9 

-1 
20 

12 
-3 
9 

5 
9 
6 

-2 1 
4 

9 

-4 
2 

-20 
29 
10 
14 
-5 

-8 

CBS CBS TERM TERfl 
J2 - J1  J2 - J1  

. - . 3.0- 3.0 

6.0- 6.0 6.0- 6.0 

3.5- 2.5 3.5- 2.5 

1.0- 2.0 

- . 4.5- 3.5 . - . 0.5- 1.5 

- . 6.5- 5.5 

. - . 5.5- 4.5 

4.5- 5.5 4.5- 5.5 
4.5- 4.5 4.5- 4.5 

- . 2.5- 2.5 . - . - - . - 
3;O- 3.0 3.0- 3.0 
3.0- 3.0 3.0- 3.0 

- . 4 . 0 -  5.0 
6:5- 5.5 6.5- 5.5 

2.0- 2.0 2.0- 2.0 . - . 1.5- 1.5 

. - . 3.5- 2.5 
5.5- 6.5 5.5- 6.5 - . 6.0- 5.0 

. - . 2.5- 3.5 . - . 2.5- 1.5 - . 2.0- 3.0 . - . 1.0- 1.0 - . 5.0- 4 . 0  

4 .0-  4 . 0  4 . 0 -  4 . 0  

3.0- 4 . 0  3.0- 4 . 0  
3.0- 2.0 3.0- 2.0 - . 3.0- 3.0 - . 4.5- 4.5 
4:O- 5.0 4 . 0 -  5.0 
2.0- 2.0 2.0- 2.0 
3.0- 3.0 3.0- 3.0 

3.5- 2.5 3.5- 2.5 
0.5- 0.5 

:995 1:090 .095 

1303 :67 .37 

. .22 . .80 . .80 

1:057 1:517 .460 . .47 

. .55 . .46 . .59 . .42 
1:27 1.38 .ll 

1;115 I845 .27 

: 1104 .44 
1.08 1.48 .40 

1:47 1:47 

. .15 

;490 11480 .990 

.31 .95 .64 
1.28 1.48 .20 . ,497 

.50 .91 .41 
1.04 1.17 .13 

1109 1131 .22 
1.07 2.56 1.49 

TERM TERM TERM 
62 G I  Dt -----------------_ 

0.300 0.870 570 

0.995 1.090 95 

0.308 0.675 367 

1.060 0.926 134 
0.920 1.728* 808 

1.000 1.514 514 

1.315 1.065 250 

1.054 1.514 460 
1.075 1.545 470 

1.040 1.670* 630 
0.442 1.000* 558 
1.005 1.473 468 

1.039 1.454 415 
1.270 1.373 103 

1.115 0.852 263 
1.215 1.925 710 

1.040 1.085* 45 
1.080 1.485* 405 
1.126 1.454 328 

0.951 0.950 1 
0.878 1.169 291 
0.892 1.095 203 
1.444 1.495 51 
0.801 0.990* 189 

0.487 1.480* 993 

0.300 0.925 625 
1.282 1.482 200 
0.986 1.473 487 
1.160 1.200 40 
0.487 0.896 409 
1.036 1.180* 144 
0.815 1.150* 335 

1.109 1.321 212 

DBS TERM I 
IS IS I WAVELENGTH 

I 
-223 -224 I 

I 
I 

-131 -127 I 
I 
I 
I 

-29 1 I 
-57 1* I 

I 
i 

15* I 

I 
i 

350 346 I 
094 94*1 

I 
55 i 

-180 -182 I - -55 I 
-068 -68 i 

68 I 
I 
I 

-52 I 
I 
I 

-25 I 
-188 I 

-40 I 
-298 i 

I 
I 

-398 -399 I 
-161 I 

I 
I 

-063 -62 I 

-212 -211 i 
-228 -230 I 

-216 I 
I 

-28 I 
I 

4350.9895 
4351.4020 
4351.9943 
4352.5298 
4352.5813 
4352.7081 
4353.009 1 
4353.1338 
4353.1333 
4353.1897 
4353.6127 
4353.6705 
4354.1055 
4354.5836 
4355.1816 
4355.4696 
4355.6647 
4355.7171 
4355.903 1 
4356.31 17 
4356.7864 
4357.0811 
4357.2579 
4357.8083 
4358.0268 
4358.0670 
4358.8024 
4359.9 131 
4360.0763 
4360.2693 
436 1.3273 
4361,3730 
436 1.5385 
4361.6 120 
4361.7216 
436 1.8227 
4362.0322 
4362.1053 
4362.1219 
4362.2239 
4362.5382 
4362.6642 
4363.6093 
4364.0882 
4364.1882 
4365.3181 
4366.2056 
4366.9921 
4367.3668 
4367.4063 
4367.9198 
4368.1992 
4368.4592 
4368.7650 
4369.4129 

NOTES - - - - - - - - 

JQSI2LNS 
2392LNS 
DJO 2JDG 

DJO 
HAZY 
DJO 

SO 2JDG 
SI 

SO ZJDG 

DJ1 

2398 

PB 

w 
0 c- 



c c 
I T2 - T l  0-C 

1 22879.404 
1 22875.031 
2 22868.97a -~ 

22668.355 
122854.202 

22565.067 
2 22Z64.351 
1 22262.868 
1 22560.600 

22853.323 
1 22552.854 

22842.613 
22540.495 

2 22839.859 
1 22833.585 
2 22837.144 
1 22836.414 
1 22833.990 

22833.154 
22831 -840 

2 22831.068 
2 22825.969 
2 22825.140 

22C24.707 
1 22824.086 
2 22823.474 

228 19.456 
1 22818.225 
2 22818.225 

228 17.847 
1 22817.494 
1 22817.173 

22816.389 
2 22810.354 
1 22807.qCS 
2 22806.053 
2 22804.084 
1 22C04.084 
1 22801.416 

22800.750 
2 22796.810 
2 22795.920 

22795.696 
22795.559 
22792.594 

2 22790.218 
2 22787.011 
1 22786.392 
2 2272G.827 
1 22784.827 
1 22783.534 
1 22779.417 

2277 1.292 
1 22770.233 

22769.811 

2 11840.715-34720.110 9 
3 16534.379-39709.450 - 5 0 ~  
6 31507.220- 8638.233 -9 
2 
5 155?0.962-39X7.1CO 43 
1 
2 33052.815-10188.463 -11 
0 12323.613-35135.490 -9 
5 12351.522-35212.127 -5 
1 
5 9724.351-32577.204 1 
0 
0 
4 19277.180-421 17.035 4 
0 16595.109-39433.510 -15 
0 34344.620-12007.503 27 
4 11240.715-34677.111 18 
0 12159.465-34993.452 3 
0 
0 
1 34630.315-11799.241 -6 
5 30104.835- 7278.862 -4 
9 24840.100- 2014.966 6 
6 
2 9X6.801-32210.885 2 
3 21670.405-44493.850 29 
1 
5 12351.522-35169.790 -43 
6 10436.770-33254.995 0 
0 
0 10486.922-33304.400 16 
0 12159.465-34976.640 -2 
0 
1 19456.53042276.885 9 
1 12159.465-34966.946 7 
7 33532.385-10726.322 -10 
0 31442.330- 8638.233 -13 
0 30575.731- 7774.653 6 
0 13726.661-36528.070 7 
4 
9 26766.650- 3969.846 6 
6 34595.165-11799.241 -4 
18 
1B 
4 
3 32032.585- 9242.356 -11 
1 20231.680-43078.770 -79 
1 16334.379-39520.765 6 
0 15778.034-33553.445 16 
0 16737.723-37522.600 15 
1 lj840.715-3,3624.299 0 
3 30554.070- 7774.653 0 
0 
1 30544.891- 7774.653 -5 
0 

OES 06s TERM TERM 
J2 - J1 J2 - J1 

3.0- 4 . 0  3.0- 4 . 0  
5.0- 5.0 5.0- 5.0 
4.5- 5.5 4.5- 5.5 

5.0- 6.0 5.0- 6.0 

0.5- 0.5 0.5- 0.5 . - . 2.0- 1.0 
6.0- 6.0 6.0- 6.0 

3.0- 4 . 0  3.0- 4 . 0  

. - . 3.5- 2.5 . - . 3.0- 4 . 0  . - . 1.5- 1.5 
3.0- 4.0 3.0- 4 . 0  . - . 4.0- 4 . 0  

. - . 5.5- 5.5 
3.5- 4.5 3.5- 4.5 
1.5- 1.5 1.5- 1.5 

. - . 5.0- 4 . 0  . - . 1.5- 1.5 

6.0- 6.0 6.0- 6.0 
4.5- 3.5 4.5- 3.5 

. - . 1.0- 0.0 . - . 4 . 0 -  3.0 

4.5- 4.5 4.5- 4.5 
4.0- 4 . 0  4.0- 4.0 
5.5- 4.5 5.5- 4.5 . - . 5.5- 5.5 . - . 5.0- 4 . 0  
3.0- 3.0 3.0- 3.0 

2.5- 2.5 2.5- 2.5 
6.5- 5.5 6.5- 5.5 

1.0- 1.0 . - . 4.5- 3.5 . - . 1.5- 2.5 . - . 5.0- 6.0 . - . 1.5- 2.5 . - . 3.0- 3.0 . - . 3.0- 2.0 
4.0-  4 . 0  4 . 0 -  4 . 0  

3.0- 4 . 0  3.0- 4 . 0  

06s 06s OBS 
G2 G I  DG 

0.81 1.03 .22 

1.14 1.53 .39 
1.02 . 

.725 1.018 .293 

1:20 2:42 1.22 

.96 1.07 -111 

.990 1.125 .135 

.45 .98 .53 

.86 . 

.82 1.09 .27 

1:160 1:544 .384 
1.02 1.88 .86 

:995 1:120 .125 
.725 .975 .25 

1.15 1i135 .015 
-844 1.025 .181 

1.34 1.39 .05 

. .160 

1.06 1.68 .615 
. 1.085 

. .21 

.76 .24 .52 
1-34 1.37 .03 

1126 1:46 .20 

197 1:46 .49 

0.811 1.030 219 i-$90 -w i 
0.961 1.070 109 1-221 -218 I 
1.130 1.514 384 1-057 -62 I 

I I 
0.736 1.029 293 1-074 -76 I 

I 
20* I 

I 
1.242 2.402 1160 I 
1.036 0.905 131 I -220 I 
0.995 1.130* 135 1-153 -148 I 

I I 
0.442 0.980* 538 1-270 -274 I 

I 1 
I 

18* I 
I 

0.847 0.835 12 I+ 
0.999 0.925 74 I -233 I 
1.525-0.019 1547 I 259 I 
0.811 1.080 269 1-248 -238 I 
0.844 1.213 369 I -197 I 

I I 
1 1 

1.155 1.373 218 I 50 I 
1.159 1.545 386 I I 

4369.5153 
4370.3506 
4371.5074 
4371.6265 f 
4372.038 1 
4372.255 1 
4372.3921 
4372.6757 
4373.1095 
4374.5020 
4374.5918 
4376.5531 
4376.9589 
4377.0808 f 
4377.3631 
4377.6012 
4377.741 1 
4378.2059 
4378.3662 
4378.6 182 
4378.7662 
4379.7444 

1.025 i . m i +  856 i 293 298 i 4379.9035 
I 4379.9866 

-99 I 4380.1057 
I 

0.801 0.995 194 I 
2.328 1.110*1218 I I 4380.2232 

0.995 1.120* 125 (-240 -244 I 4381.2308 DJO ZLNS 
0.724 0.975 251 1-345 -327 I 4381.2308 ZLNS 

I I 4380.9945 DJO 

0.355 0.000 0 
0.844 1.160* 316 

1.151 1.120* 31 
0.844 1.025 181 
1.341 1.391 50 
1.170 1.514* 344 
1.209 1.463 254 
1.150 0.985 165 

1.058 1.670 612 
1.160 1.373* 213 

i 
I 
I 
I 
I 
1-283 

I 
I 
1-295 
I+ 

I 
I 

1.335 1.369 34 I 
1.377 0.840* 537 I 

1.133 1.085 48 I 
0.815 1.260* 445 I 
0.811 1.150* 339 I 

I 090 

I 302 

0.961 0.965 4 1-258 

i 
-300 1 
-317 I 

I 
I 

-295 I 
26 I 

I 
3 8 1  

I 
I 

46 I 
295 I 

I 
I 
I 

-1 I 
I 

-248 I 
I 
I 

-279 I 

4381.3034 
4381.37 12 
4381.4328 
4381.5834 
4382.7407 
4383.2936 DJO 
4383.5692 SO 
4383.9477 c2 
4383.9477 c2 
4384.4607 
4384.5887 so 
4385.3465 
4385.5178 
4385.5609 
4385.5872 
4386.1577 PB 
4386.6 150 
4387 2 3 2 4  
4387.3516 
4387.6529 C2 
4387.6529 C 2  
4387.8923 

25 i 43~8.6950 1.260 i.463+ 203 it 
I- I 4390.2609 

0.958 1.463 505 I -  -63 1 4390.4651 
I I 4390.5465 

w 
0 
v1 



22767.135 2 
1 22766.C32 1 12322.613-35088.705 - i o  i 2.0- 1.0 2.0- 1.0 

1 227LS.133 4 9724.351-32482.465 19 I . - . 3.0- 4 . 0  
1 227f 1.837 7 28706.355- 6144.515 -3 I 3.0- 3.0 3.0- 3.0 

2 22753.925 5 28259.990- 5502.060 -4 I 1.5- 1.5 1.5- 1.5 
2 22757.695 7 
2 22755.971 1 
2 22753.965 4 
2 22752.312 9 
2 22750.862 5 

22745.192 1 
1 22747.006 3 
122744.632 5 
1 22743.617. 2 

22743.032 2 
1 22740.706 i 
2 22739.258 9 
1 22735.969 1 

22732.373 0 
2 22730.733 0 
2 22730.310 0 
2 22730.016 5 
1 22729.239 0 
2 22728.105 5 

22725.958 2 
1 22724.599 5 
2 22720.923 0 

22720.410 0 
1 22719.847 0 
1 22718.709 3 
1 22716.890 4 

22715.097 1 
2 22713.507 1 
2 22709.220 2 
1 22708.185 2 

22707.840 1 
1 22705.169 6 

8198.666-30956.365 -4  I 2.5- 2.5 2.5- 2.5 
11504.095-34261.065 1 I . - . 3.5- 4.5 
14295.565-37049.535 -5 I 3.5- 2.5 3.5- 2.5 
30031.180- 7278.862 -6 I 3.5- 4.5 3.5- 4.5 
28252.945- 5502.060 -23 I 0.5- 1.5 0.5- 1.5 

12159.465-34905.470 1 I 4 . 0 -  5.0 4 . 0 -  5.0 
15074.955-37819.530 IO*\ 7.0- 7.0 7.0- 7.0 
32982.090-10238.473 0 I . - . 5.0- 6.0 

I 

I 
2E355.208- 6144.515 13 i 2.0- 3.0 2.0- 3.0 
8709.640-31443.910 -12 I 3.5- 2.5 3.5- 2.5 

16532.104-39268.050 23 I . - . 3.0- 4 . 0  
I 

33457.050-10726.322 10 I . - . 3.5- 4.5 
22537.255-45267.550 25 I . - . 5.5- 4.5 
31972.395- 9242.356 -23 I 4.5- 3.5 4.5- 3.5 
30503.896- 7774.653 -4  I . - . 5.0- 4 . 0  
1735.905-40025.010 0 I 4.5- 3.5 4.5- 3.5 

30499.250- 7774.653 2 I 4 . 0 -  4 . 0  4 . 0 -  4 . 0  
15235.771-37956.635 14 I . - . 0.5- 1.5 

I 

I 
31899.095- 9179.262 14 I . - . 4.0- 5.0 
12351.522-35070.230 1 I . - . 6.0- 5.0 
9586.801-32103.687 4 I 5.0- 4 . 0  5.0- 4 . 0  

39676.970-17163.470 7 I . - . 4.5- 4.5 
25944.930- 3235.770 10 I 1.5- 0.5 1.5- 0.5 
11840.715-34548.900 1 I . - . 3.0- 2.0 

I 

I 4.0- 4.0 
22705.155- 0.000 

1 22702.715 0 14025.007-36727.705 
2 22700.105 7 26569.945- 3969.846 
2 22698.296 5 15557.156-33355.450 
1 22695.646 9R 6313.856-29009.483 
2 22095.404 6 32403.385- 9707.980 
2 22694.899 6 30193.265- 7498.364 

22594.499 1 
22690.672 2 

2 22689.913 0 41451.460-18761.580 
2 22685.940 9 24700.905- 2014.966 

1 22684.229 3 8768.139-31452.362 

2 22582.723 0 41441.250-18761.590 

2 22635.338 3 32393.315- 9707.9CO 

22583.431 0 

22682.472 0 
22680.678 OB 

11 
17 
6 
2 

29 
-1 
-2 

33 
1 
3 
6 

28 

- . 1.0- 0.0 
4:O-  3.0 4 . 0 -  3.0 
1.5- 2.5 1.5- 2.5 
2.5- 1.5 2.5- 1.5 
4 . 0 -  4 . 0  4 . 0 -  4 . 0  
5.5- 6.5 5.5- 6.5 - . 1.5- 2.5 

- . 5.5- 5.5 
0.5- 1.5 0.5- 1.5 
6.5- 6.5 6.5- 6.5 

1 2.0- 1.0 2.0- 1.0 
i 
~ . -  . 5.5- 5.5 

I 22630.555 OS 14737.788-37418.345 -2  i . - . 3.0- 2.0 
22679.657 0 I 

CBS OBS OBS 
G2 G1 DG 

.57 .57 
1.035 1.380 .345 
1.22 1.47 .25 

1 :26 
.405 

.81 
1.25 

.91 

.82 
1.095 

.304 

.17 .09 

.650 .245 

.75 .06 

.54 .29 

.17 .26 

.91 .09 

.110 .015 

. .55 

.795 .491 

1.200 1.365 .165 

.49 .90 .41 

1:14 1:46 .32 

. .09 
.SO 1.04 .24 

1:54 :30 1.24 

1.145 1.485 .340 
1.37 1.32 .05 

.70 . .46 

2:04 1188 .16 . .33 
.36 .85 .49 

1.036 1.380 344 
1.230 1.473 243 
0.442 1.330* c88 
1.263 1.169 94 
0.414 0.646 232 
0.859 0.920 6 1  
0.790 0.730 60 
1.250 1.545 295 
0.920 1.169 249 

I 
It 

60 60 
-339 

157 163 
-473 -472 

-501 
z 16 

044 45 
10 

i 
0.844 0.925 8 1  (-175 -177 
1.097 1.110* 13 1-141 -140 
0.000 1.431* 0 1- -29* 

-65 
0.308 0.800 492 (-297 -296 
0.912 1.473 561 i -  
0.300 1.140* 840 I 

-50 1.002 1.391 389 I 
1.315 1.045 270 I 
1.210 1.369* 159 I 
0.000 1.463* 0 I -54 
0.494 0.900 406 1 037 48 

1.150 1.463* 313 I- -25* 
1.791 0.904 887 I -59 

i 

I- 

I - cjg 1.380 1.454 74 I . . - - - . . . - . 
0.995 0.869 126 i-145 -144 
0.801 1.040 239 1-193 -193 

I 
1.115 1.200 85 I 
1.550 0.299 1251 I 132* 
0.811 0.850* 39 I -162 

I 
-0.020 o.ooo* o i- -1 
0.975 0.905 70 1-147 -194 
1.350 1.670 320 I 083 78 
1.000 0.698 302 1-094 -96 
0.487 0.695 208 1-169 -170 
1.145 1.485 340 I 
1.364 1.321 43 I +  37 

I 

-0.020 o.ooo* o i- -1 
0.975 0.905 70 1-147 -194 
1.350 1.670 320 I 083 78 
1.000 0.698 302 1-094 -96 
0.487 0.695 208 1-169 -170 
1.145 1.485 340 I 
1.364 1.321 43 I +  37 

I 
i 

1.280 1.296 16 i 049 4 9 ~  
2.025 1.881 144 I 61 
1.150 1.485* 335 I 83* 
0.362 0.852 490 1-079 -79 

i 
1.065 1.296 231 I 

I 
I 

1 
0.815 0.932 117 I -216 

439 1.0626 
439 1.2657 
4392.0846 
4392.7995 
4392.8394 
4392.8840 
4393.0238 
4393.6042 
4393.9234 
4394.2034 
4394.7192 
4394.9483 
4395.4071 
4395.6032 
4395.7163 
4396.1659 
4396.4458 
4397.0818 
4397.7774 
4398.0938 
4398.1766 
4398.2335 
4398.3838 
4398.6033 
4399.0188 
4399.2819 
4399.9927 
4400.0930 
4400.2021 
4400.4225 
4400 -7748 
440 1.1222 
4401.4303 
4402.26 12 
4402.46 17 
4402.5288 
4403.0467 
4403.5226 
4404.0289 
4404.3799 
4404.8942 
4404.9412 
4405.0392 
4405.1168 
4405.8598 
4406.0072 
4406.7788 
4406.8958 
4407.1112 
4407.2663 
4407.4029 
4407.4526 
4407.8012 
4407.8252 
4407.9997 

IS* 

SI 

J3535P 

f SO2JDG 

w 
0 
Q\ 



c 
22679. I56 ~ -. . . . . - - 
2X76.237 
22575.233 
22674.979 

1 22571.890 
2 22569.180 
2 22563.263 

22362.632 

22571.870- 0.000 0 
37352.265-14693.090 5 
21 043.190-437 11.415 33 

2 22661.918 o 24341.940-47003.820 38 
22560.613 1W 

2 22656.554 1 25555.740-48213.315 -21 
2 22654.7E.3 4 33331.120-10726.322 -10 

22552.643 1 
1 22045.101 6 8768.139-31413.230 10 

22642.640 3 
226+1.737 0 
22641.094 0 
22639.979 2 
22639.465 0 ~ -. -. . . . - 

1 2 2 6 ~ ~ 7 6 2  i 11840.715-34479.473 4 
2 22637.470 ' 2  33353.790-10726.322 2 
2 22530.864 OB 15098.815-37729.665 14 
1 22630.639 3 9335.801-32017.434 6 
1 22525.510 1 9724.351-32349.853 8 
1 22625.122 0 14912.011-37537.100 33 
2 22620.942 8 10436.770-33057.710 2 
2 22616.491 5 29895.355- 7278.862 -2 

1 22510.801 1 17554.704-40165.495 10 
22611.537 0 

22610.655 1 
226 10.407 

2 22609.274 
2 22608.604 
2 22606.023 
1 22635.413 

22604.339 
2 22603.959 
1 22502.833 

22022.389 
2 22600.502 

22593.347 - . -  .. 

1 22372.295 
22539.964 

1 22539.447 
2258rt.681 

1 22583.308 
1 22530.653 

22579.915 
2 22578.979 

22578.320 
2 22576.819 

22576.127 
1 22575.855 
2 22371.855 
1 22570.916 

1 
5 .  
6 
2 
0 
2 
1 
0 
0 
4 
1 
6 
1 
1 
1 
1 
0 
0 
0 
0 
1 
0 
3 
1 
0 

29333.135- 7278.862 
23110.650- 5502.060 ~ - . - - . - . . . . 
33332.350-10726.322 
28749.920- 6 144.515 

30102.315- 7495.364 
14025.007-36627.825 

24515.450- 2014.966 

6313.866-28906.150 

11840.715-34430.150 

9386.801-31970.100 
9724.351-32304.979 

20121.145-42700.125 

15778.634-33355.450 

12159.465-34735.314 
19277.180-41Srt9.030 
l(i737.7tX-37305.707 

09s 0% TERM TERM 
J2 - J1  J2 - J1 

1.0- 0.0 1.0- 0.0 
1.5- 0.5 1.5- 0.5 
. - . 2.5- 3.5 

. - . 4.5- 3.5 

. - . 4.5- 3.5 
5.5- 4.5 5.5- 4.5 

2.0- 3.0 2.0- 3.0 
3.5- 4.5 

. - . 3.0- 4 . 0  . - . 3.5- 4.5 . - . 1.5- 2.5 
5.0- 4 . 0  5.0- 4 . 0  
3.0- 2.0 3.0- 2.0 
4.0-  3.0 4 . 0 -  3.0 
4.5- 3.5 4.5- 3.5 
4.5- 4.5 4.5- 4.5 

1 . - . 8.0- 7.0 
I 

i 
1 I 3.5- 4.5 3.5- 4.5 

14 I 1.5- 1.5 1.5- 1.5 
-5 I 4.5- 4.5 4.5- 4.5 
8 I . - . 2.0- 3.0 

I 

I 

I 

I 
I 

I 

I 

I 

8 I . - . 2.5- 2.5 
15 I . - . 4 . 0 -  4 . 0  

18 I 1.5- 1.5 1.5- 1.5 

11 I 4.0-  5.0 4 . 0 -  5.0 

2 I . - . 3.0- 3.0 

9 I . - . 5.0- 4 . 0  
25 I . - . 3.0- 4 . 0  

-1 I . - . 2.5- 2.5 

3 I . - . 1.5- 1.5 

7 I 4.0-  3.0 4 . 0 -  3.0 
5 I . - . 3.5- 2.5 

-3 I . - . 3.0- 4 . 0  

.60 . O O O  
1.21 .815 .40  

1115 1:39 .24 

.36 .75 .39 . .26 

:80 1:02 .22 
.442 .787 .345 

:708 :845 .137 
1.15 1.54 .39 

1.16 1156 .40 
.90 1.17 .27 
.072 1.391 .319 

io05 1:880 .875 

:49 1 : l O  .61 

. .25 

. .29 

.85 .89 .04  

0.599 0.000 0 
1.215 0 .840  375 
1.030 0.955* 75 

1.310 0.935 375 

0.976 1.040* 64 
1.152 1.391 239 

0.362 0.742 380 

0.811 0.944 133 
1.078 1.391 313 
1.079 1.050* 29 
0.801 1.020* 219 
0.442 0.000* 0 
0.496 1 .070~  574 
0.724 0.857 133 
1.150 1.545 395 

1.170 1.120* 50 

1 
I 
1 
I 
I 
I 107 107 
I 
I 
I 
I 
I 
I V8 124 

I-"8 -128 
I 
I 
I 
I 

-201 29 
I -558 
1-245 -244 

I-270 -272 
1-124 -129 
I 070 76 
I i -256 

I 
1.140 1.545* 405 i 144 144* 
0.899 1.169 270 I 045 60 
1.072 1.391 319 I +  17* 
1.480 1.473* 7 I +  32 

1.158 1.321 163 I 74 
I 144 

0.975 0.980 5 I -181 

1.011 1.881 870 I 117 119 
I 
I 

I 
0.811 O.OOO* 0 I 

I +  

I 
0.710 0.815* 105 I 

I 
1.133 0.698 435 I 

I 

0.487 1.105 618 1-220 -219 

0.801 1.100* 299 1-194 -199 
0.442 0.990* 548 I -294 

-95 

0.844 0.899 55 i-258 -257 
0.847 1.080 233 I 
0.815 1.040 225 I -227 

4408.0971 
4408.6645 
4408.8597 
4408.9091 
4409.5098 
4410.0370 
441 1.1884 
4411.31 12 
441 1.4502 
4411.7042 
4412.4946 
4412.8386 
44 13.2565 
4414.7263 
4415.2062 J4555PSI 
4415.3823 
4415.5077 
4415.7251 
4415.8254 
4415.9625 
4416.2145 
4417.5037 
4417.5476 
4418.5490 
4418.6248 
4419.4413 
4420.31 11 
4421.2795 
4421.4235 
4421.450 1 
442 1.5005 
4421.7221 
4421.8531 
4422.3580 
4422.4773 
4422.6875 
4422.76 18 
4422.982 1 
4423.0690 
4423.4383 
4424 A392 
4425.0452 
4425.5019 
4425.6031 
4426.537 1 
4426.8062 
4427.3267 
4427.4714 
4427.6550 
4427.7842 
4428.0786 
4428.2143 
4428.2675 
4429.0524 
4429.2367 

239 c2 

DJO 

DJO 

DJ1 
DJ1 

w 
0 



23570.260 0 i 
1 22562.192 3 14953.317-37415.495 14 I 4 . 0 -  5.0 4.0- 5.0 
2 22T-5.7GO 1 12S92.644-35552.S35 -1 I . - . 2.5- 3.5 
1 2257.E'tO 3 11840.715-34398.550 5 I 3.0- 4 . 0  3.0- 4.0 

?25?j.C37 2 
2'22555.Z43 2 31798.195- 9242.356 
1 2254.957 2 12351.522-34906.470 
1 22253.0G9 1 15074.958-37628.055 
1 22552.550 2 9336.801-31939.345 
2 22551.762 6 32259.765- 9707.980 

2 22549.644 0 17295.905-39346.560 
1 22568.126 2 9724.351-32272.487 
1 22547.833 8 24751.439- 2203.606 
1 22545.077 3 30319.724- 7774.653 
2 22542.825 0 29821.035- 7278.862 
2 22541.483 0 22541.470- 0.000 
2 22539.065 5 17296.905-39335.970 

1 2 2 5 3 . 6 8 2  3 12351.522-346e8.198 6 I . - . 6.0- 5.0 

22550.367 0 

22537.621 0 I 
22535.859 0 I 

1 22535.428 
2 22535.135 

22533.735 
2 22531.051 

22529.254 
22524.792 

2 22524.636 
1 22520.679 
2 22514.497 
1 22511.543 
2 22508.833 
2 22507.839 
2 22503.868 
122503.496 

2250 1.024 
2 22500.837 
1 22500.255 
1 22199.791 
2 22497.39 

22596.559 
22495.267 

2 22491.187 
2 22439.445 

224%. 2 19 
22466.334 

4 
1 
0 
4 
3 
1 
1 
6H 
7 
5 
3 
9 
1 
5 
0 
0 
0 
2 
2 
0 
0 
1 
3 
0 
0 

32773.905-10238.473 
31173.370- 8633.233 

29809.915- 7278.852 

28026.690- 5502.060 
6313.866-28C34.535 

31152.740- 8638.233 
12159.465-34670.935 
26478.685- 3569.8'15 
29225.815- 5717.976 
8709.640-31213.510 

14912.011-37415.495 

12992.644-35493.435 
13517.647-35017.900 - . . . . . . . 
8768. ii9-31267.919 

31739.610- 9242.356 

16499.640-3Z990.840 
8198.666-30683.110 

I 
4 I . - . 4.5- 3.5 
9 I . - . 6.0- 5.0 

- 8 1  . -  . 7.0- 7.0 
6 1  . -  . 5.0- 6.0 

-23*1 5.5- 6.5 5.5- 6.5 

. 4.5- 4.5 
I 

-11 I . - 
-10 I . - . 3.0- 3.0 

0 I 1.0- 1.0 1.0- 1.0 
6 I 3.0- 4 . 0  3.0- 4 . 0  ~. 

2 i . - . 5.5- 4.5 
1 3 1  . -  . 1.5- 0.5 
20 I 4.5- 3.5 4.5- 3.5 

-4 i 5.0- 6.0 
- 2 1  . -  . 5.0- 

6.5- 

-2 i 3.5- 4.5 3.5- 
I 
I 

6 I . - . 2.5- 
10 I 4.0- 5.0 4.0- 

-10 I 5.5- 5.5 5.5- 
13 I 4 . 0 -  5.0 4.0- 
-6 I . - . 3.5- 

0 I 3.5- 3.5 3.5- 
- 2 1  . -  . 3.5- 
12 I 4 . 0 -  5.0 4.0- 

. 2.5- - 4 1  . -  
5 I . - . 2.0- 

2.0- 
2.5- 

I 

3.5- 
2.5- 

t i  i 210- 310 
-5 I 2.5- 3.5 

I 
I 2.0- 1.0 

-13 I 3.5- 4.5 
1 I 2.5- 2.5 

I 
I 

6.0 
5.5 

4.5 

1.5 
5.0 
5.5 
5.0 
2.5 
3.5 
3.5 
5.0 

3.5 
1.0 
3.0 
3.5 

4.5 
2.5 

2 22c180.094 2 27932.155- 5502.060 -1 i 2.5- 1.5 2.5- 1.5 
1 22479.969 6 6313.866-28793.800 15 I 4 . 0 -  3.0 4.0- 3.0 

22479.044 0 I 
22578.321 0 I 
22477.625 0 I 

22463.918 0 1 

2 22474.353 7 29753.225- 7278.252 0 I 3.5- 4.5 3.5- 4.5 
2 22473.846 5 10436.770-32910.615 1 I 4.5- 3.5 4.5- 3.5 

22462.374 0 i 

I 1 
I I 

:81 1:OO .19 I 0.786 0.980 194 1-188 -182 
I 0.643 0.903 260 I -274 

.81 -87 .06 I 0.811 0.870* 59 1-217 -218 

. .08 I 1.290 1.369* 79 I 72 . .05 I 0.995 0.925 70 1-188 -183 
I 1.097 1.140* 43 I -181 
I 0.801 1.200* 399 I -334 

I I 

1:19 1:49 .30 I 1.180 1.485* 305 I 124 108 
I I 
I 0.494 1.021 527 I 
I 0.442 O . O O O *  0 I -294 ~ 

.650 1.495 .a45 i 0.647 1.495 848 i 7 
1.01 1.46 .45 I 1.010 1.463 453 1-101 -104 

I 1.005 1.545 540 I 70 
I 0.420 3.150~2730 I 117 

.48 .85 .37 I 0.494 0.850* 356 I 076 86 
i i 
I I 0.995 1.070 75 1-204 I -198 

1:14 

1 085 

.47 
1.27 

.84 

1:20 

.51 

.43 .29 

.565 .480 

.96 .49 

.55 .28 

.01 .17 

.59 .39 

.99 .48 

1.150 1.431* 281 
1.160 1.514* 354 

1.068 1.545 477 

1.320 1.169+ 151 
0.487 0.978 491 
1.240 1.514* 274 
0.844 1.010* 166 
1.045 1.670 625 
1.200 1 . 5 9 6 ~  396 
0.308 1.045 737 
0.496 0.980 484 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

098 97 
5 0 ~  

- -283 - 
170 

150 
-148 -152 

-210 -211 
166 
-5 

-132 
-071 -85 

i 0.643 0.931 288 i -247 
I 0.892 0.910 18 1 -235 

:37 1:09 .72 I 0.362 1.080 718 1-115 -117 . .20 I 1.170 1.369* 199 I+  17 
I 
I 165 1:45 .80 I 

.75 1.08 .33 I 0.773 1.105 332 I -183 

.41 1.10 .69 I 0.414 1.110* 696 I 
I I 

i 

-73 
.49 1.10 .61 I 0.487 1.083 596 1-285 -287 

I I . .65 I 0.520 1.169* 649 I 

i i 
1:105 1:547 .442 I 1.103 1.545 442 I 050 67 

.715 .845 .130 I 0.724 0.845 121 1-174 -178 
1 I 
I I 

4429.3654 
4430.9493 
4431.4309 
4431.8042 DJ1 
4432.1585 D J l  
4432.1966 D J l  
4432.3707 
4432.7378 
4432.8438 
4432.9987 
4433 2729  
4433.4 150 
4433.7 135 
4433.7711 
4434.3131 
4434.756 1 
4435.0202 
4435.4920 
4435.780 1 
4435.9650 
4436.1270 
4436.21 18 
4436.2695 
4436.5449 
4437.0736 
4437.4275 
4438.3066 
4438.3373 
4439.1172 
4640.336 1 
4440.9188 
444 1.4534 
444 1.6496 
4442.4334 
4442.5068 
4442.9949 
4443.0318 
4443.146 1 
4443.2384 
4443.7404 
4443.8767 
4444.1320 
4444.9382 
4445.2825 
4445.5248 
4445.8975 
4447.1316 
4447.1603 
4447.3393 
4447.4824 
4447.6199 
4448.2656 
4448.3680 
4450.3340 
4450.6399 

w 
0 
03 



c c 
I OBS OBS TERM TERH I OBS CBS OBS I TERH TERM TERM I OBS TERM I 

C H1VEtIU::BER I T2 - T 1  0-C I J2 - J1 J2 - J1 I G2 G1 OG I G2 61 OG I IS IS I WAVELEhGTH NOTES 

22459.993 
22552.723 

2 22-'152.114 
1 22449.742 
1 22442.928 
1 22441.622 
1 22435.824 
122433.693 
2 22431.800 
1 22430.508 
122626.577 

22424.73 1 
1 22421.376 
2 22415.618 
1 22409.011 

22408.078 
22407.724 
22406.553 

1 22405.678 
22405.351 
22399.815 
22393.994 
22393.759 
22393.604 

1 22359.698 
22X6.337 

122334.442 
22383.580 
22383.392 
22351.790 

2 22381.575 
1 22331.019 

22560.825 
122379.339 
2 22377.235 
2 22372.401 
2 22359.641 
2 22358.986 

22367.404 
22364.143 
22362.693 

2 22359.481 

2H 
2 
1 25358.470-47310.565 19 
8 2(!653.3+5- 2203.606 3 
3 6313.856-2G756.769 25 
2 10486.922-32928.540 4 
6 26735.491- 4299.659 -8 
0 9336.801-31820.494 0 
8 29710.665- 7278.862 -3  
4 8768.139-31193.642 5 
5 6313.866-28740.433 10 
0 
2 23565.887- 6144.515 4 
2 37904.140-15488.530 8 
6 12351.522-34760.532 1 
0 
0 
2 
2 8768.139-31173.814 3 
0 
0 
1 
0 
0 
4 12351.522-34741.198 22 
0 
0 14292.176-36676.620 -2 
0 
0 
2 - 
3 29879.945- 7498.364 -6 
0 12159.465-34540.469 15 
0 
2 9724.351-32103.687 3 
5 27879.305- 5502.060 -10 
9 24787.360- 2014.966 7 
5 32553.100-10188.463 4 
0 18720.075-41089.060 1 
0 
0 
0 
1 13192.903-35552.355 -1 

1 22359.016 1 14553.317-37212.310 23 
22357.C66 0 

122556;747 i 3 0 1 3 i . m -  7774.653 12 
2 22355.094 0 12992.644-35347.740 -2 
2 22351.146 9 24366.120- 2014.966 -8 
2 22350.893 7 26320.735- 3969.846 4 

22349.294 0 
22347.16.5 2 
22344.225 2 
22342.160 3c 
22342.160 3c 

1 22392.160 3C 9724.351-32066.452 59 
1 22339.853 2 14025.007-36364.850 10 

I I 
4 . 0 -  5.0 I .65 1.32 .67 I 

I .  I 

I 
I 4451.1117 
I 4452.5530 

I 
I 
I . ~~. . - . 4.5- 3.5 i . i 1.443 1.160 283 i i 4452.6737 _ _ _  . 

1.0- 1.0 1.0- i . 0  i .a5 1.50 .65 i 0.860 1.49% 635 I 3 i 44531i442 
4 . 0 -  5.0 4 . 0 -  5.0 I .48 1.16 .68 I 0.487 1.165 678 1-269 -271 I 4454.4963 
1.0- 2.0 1.0- 2.0 1 . .70 I 0.355 1.060* 705 1-198 -198 I 4454.7555 
2.0- 2.0 2.0- 2.0 I 1.05 1:48 -43  I 1.062 1.482 420 I 071 77 I 4455.9067 . - . 5.0- 4 . 0  i . I 0.801 1.240 439 i -308 i 4456.3300 
3.5- 4.5 3.5- 4.5 i 1.14 1.56 -4-2 

4.0- 3.0 4.0-  3.0 ! .49 .98 .49 
2.0- 3.0 2.0- 3.0 I .37 1.08 .71 

I .  
2.0- 3.0 2.0- 3.0 I .91 1147 .56 
3.5- 3.5 3.5- 3.5 I . . .22 
6.0- 6.0 6.0- 6.0 I .98 1.15 .17 

I .  
I .  

I .  
I .  
I .  
I .  
I .  . - . 6.0- 5.0 I . 
I .  . - . 5.0- 4 . 0  I . 
I .  

3.0- 2.0 I 1.02 1:12 .10 
2.0- 1.0 2.0- 1.0 I .36 .45 .09 

I .  

. - . 4.0- 3.0 I . 
2.0- 3.0 I .  . .62 
2.5- 2.5 2.5- 2.5 I . . .29 

I .  
2.0- 3.0 I .  . .62 
2.5- 2.5 2.5- 2.5 I . . .29 . - . 4.0- 3.0 I . 

i .  
3.0- 4 . 0  3.0- 4 . 0  I . . .60 
0.5- 1.5 0.5- 1.5 I .81 1.18 .37 
1.5- 1.5 1.5- 1.5 I .945 . 
0.5- 0.5 0.5- 0.5 I 1.37 2.40 1.03 . - . 3.5- 2.5 1 . 
0.5- 0.5 

2.5- 3.5 2.5- 3.5 . - . 4 . 0 -  5.0 

3.0- 4 . 0  3.0- 4 . 0  . - . 2.5- 3.5 
0.5- 1.5 0.5- 1.5 
2.5- 2.5 2.5- 2.5 

2.0- 3.0 
4.5- 5.5 

. - . 3.0- 2.0 
4 . 0 -  4.0 4 . 0 -  4 . 0  

.49 .82 .33 

.37 .89 .52 

. ,245 

2:42 1:BB .54 

.87 1:19 .32 . .30 

I .  . .13 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 

1.100 1.545* 445 
0.362 1.070 708 
0.487 0.970 483 

0.911 1.473 562 
1.275 1.057 218 
0.995 1.140~ 145 

0.362 0 . 4 5 0 ~  88 

0.995 1.070 75 

0.970 1.150* 180 

1.026 1.321 295 
0.844 0.858 44 

0.442 1.040 598 
0.802 1.169 367 
oi955 i:&i 9% 
1.370 2.402*1032 
1.060 0.935 125 

I 
I 
I 
I 0.372 0.903 531 
I 0.786 0.990 204 
I 
I 1.232 1.463 231 
I 0.643 1.195 552 
I 2.420 1.881* 539 
I 1.050 1.670 620 
I 
I 
I 
I 
I 
I 0.442 0.910* 468 
1 0.975 1.080* 105 

i -079 
1-117 
1-260 
I 
I 
I 

I 
I 

I 
I 
I 
I 

I 
I 
I 

I 
I 
1-188 
I t  
I 271 

I 
I 
I 
I 
I 
I 
I 
I 

I 
1 
I 188 
I 
I 
I 
1-206 

I -177 

I-173 

I -225 

I -222 

I 052 

!-137 

-80 i 
-116 I 
-263 I 

I 
-118 I 
27 I* I 

-175 I 
I 
I 
I 

-180 I 
I 
I 
I 
I 
I 

-213 I 
I 

-354 I 
I 
I 
I 

99 I 
-262 I 

I 
-189 I 

62 I 
268 I 

5 8 1  
-191 I 

I 
I 
I 

-278 1 
-178 I 

I 
-89 I 

-163 I 
-140 I 

5 1  
I 
I 
I 
I 
I 

-252 I 
-215 I 

4456.7061 
4456.9628 
4457.7440 
4458.11 10 
4458.7781 
4459.9235 
4461.2384 
446 1.4242 
4461.4947 
446 1.7278 
446 1.9021 
446 1.9672 
4463.0700 
4464.2301 
4464.2770 
4464.3079 
4465.0867 
4465.7571 
4466.1351 
4466.307 1 
4466.3447 
4466.6643 
4466.7073 
4466.8182 
4466.8569 
4467.1535 
4467.5736 
4468.5389 
4469.0902 
4469.221 1 
4469.5372 
4470.1889 
4470.4788 
4471.1210 
447 1 2140 
4471.4440 
447 1.6678 
447 1.9984 
4472.7884 
4472.8390 
4473.1590 
4473.5546 
4474.1738 
4474.5873 
4474.5873 
4474.5573 
4475.0494 

J9 

DJ1 
PB 

JP 

so 

DJO 

so 3LNs 
31n5 
31n5 

w 
0 
\o 



T2 - T1 
I TERN TERM TERM 
I 62 G 1  OG 

.+------------------ 
I 
I 
I 
I 
I 1.160 1.545 385 
I 0.970 0.980 10 
I 1.124 1.482 358 
1 0.773 0.995 222 
I 1.216 1.169 47 
I 0.790 1.000* 210 
I 1.104 1.473 369 
I 1.158 0.852 306 

I OBS TERM I 
I IS IS I . WAVELENGTH -----------_ 

4475.1224 
4475.2023 
4475.4659 
4475.6902 
4475.8901 
4476.2960 
4476.3725 
4477.4265 
4477.6028 
4477.7422 
4477.8019 

4478.0962 
4478.4525 

4478.7630 

4479.0273 
4479.1034 
4479.1323 
4479.3049 
4480.0020 
4480.1972 
4480.2319 
4480.7269 
4480.8699 
4481.1125 
4481.2967 
4481.3437 
4482.4629 
4482.7833 
4482.9815 
4483.9 177 
4484.4369 
4484.6127 
4484.7599 
4484.96 16 
4485.1092 
4485.2881 
4485.5532 
4485.7329 
4485 -7905 
4486.5754 
4486.7385 
4486.8640 
4487.0064 
4487.1973 

4487.3392 
4487.8205 
4483.2656 
4488.3470 
4483.4105 
4488.4839 
4488.5548 

4477.8328 

4478.6774 

4478.90 15 

4487 2 3 6 8  

I I 
I I 0 

0 I. * 
I .  

-3 I 4.5- 4.5 4.5- 4.5 I 1.16 
a i  . -  . 5.0- 4 . 0  I . 
5 I 1.0- 2.0 1.0- 2.0 I 1.12 

i 
1 

1 :56 

1:48 

22337 . i74  
2 22335.655 
1 22335.657 
1 22333.632 
2 22333.250 
2 22327.973 
2 22327.114 

i i 
I 107 112 I 
I -179 I 

.40 

.36 

ISQ 

i-127 -127 i 
I -184 I 
I+ 36 I 
I I 
I -119 I 
I 222 I 

16499.640-W32.875 

20073.840-42400.935 
28470.960- 6144.515 
36668.045-14341.947 

27830.060- 5502.060 
15 I . - . 3.5- 4.5 i . 
-7 I . - . 2.5- 1.5 I 1.25 
19 1 5.5- 4.5 5.5- 4.5 I .790 

-26 I . - . 2.0- 3.0 I . 
23 I . - . 3.0- 2.0 I . 

I I .  
1 I . - . 4 . 0 -  5.0 I . 

- 1 1  . -  . 2.5- 1.5 I . 
5 I 5.0- 6.0 5.0- 6.0 I 1.23 

I I .  
-1 I . - . 0.5- 0.5 1 . 
5 I . - . 4 . 0 -  4 .0  I . 

I I .  
17 I . - . 6.0- 5.0 1 . 
25 I . - . 3.5- 3.5 I . 

I I .  
-2 I . - . 7.0- 6.0 I . 

f SI 
1.005 .215 

1 22326.419 
1 22326.121 

22325.967 
122324.654 
2 22322.878 
122321.757 

22321.330 
2 22320.640 
1 22320.013 

22319.634 
1 22319.490 
2 22318.630 

22315.157 
1 22314.185 

22314.012 
2 22311.547 
122310.835 

22309.627 
2 22308.710 

22308.476 
1 22302.906 

2230 1.312 
1 22300.326 

22295.670 
122293.039 

22292.215 
2223 1.483 
22290.60,l 
22289.747 

22287.54 1 
22286.648 
22286.362 

1 22252.463 
2228 1.653 

122281.030 
22280.323 
22279.375 
22279.179 
22278.422 

1 25276.281 
122274.072 

22273.668 
22273.353 

122272.989 
122272.637 

2 22288.858 

1 
0 

I i i 
I 0.786 1.125 339 1-149 -155 I 
I 0.900 1.881 981 I 101 I 
I 1.230 1.431* 201 1-090 -90 I 
I I I 
1-0.510 0.390* 900 I -183*l 
I 0.844 0.944 100 I -200 I 
I I I 
1 0.995 1.010* 15 1-216 -217 I 
I 1.090 1 .057~ 33 I 220* I 
I I I 
I 1.097 1.085 12 I -168 I 

I - 12* I 
I I 
I 1.068 1.321 253 I 
1 0.801 1.187 386 1-116 -122 I 
I I I I 1.320 1.596* 276 I 133 130 I 
I I I 
I 1.025 1.473 448 I 137 136*1 
I I I 
I 0.496 0.990 494 1-065 -81 I 
I 1-258 I 
I 0.442 1.020* 578 1-239 -240 I 

I 
I 

I I I 

14853.317-37177.970 
24337.845- 2014.966 
32550.225-10238.473 1:43 .20 

17733.709-40054.350 
12159.465-34479.473 

0 
0 
18 
30 
2 
0 
1 

2399 

CQ 
12351.522-34670.995 
37807.135-15488.530 

1:58 

15074.958-37389.145 

29809.915- 7498.364 
9X6.801-31697.633 

28026.690- 5717.976 

28447.410- 6144.515 

14912.011-37212.310 

9724.351-32017.434 

0 I I .  
-4 I 3.5- 2.5 3.5- 2.5 I . 
3 I . - . 5.0- 4 . 0  1 . .26 so w 

F 
0 I I .  

I I .  
-4 I 2.5- 3.5 2.5- 3.5 I 1.32 

ll*l 4.0-  3.0 4.0- 3.0 I . 
I I .  

.26 

.42 so 
S I  2B 

1 
8 
0 
0 
0 
0 
5 
1 
0 
1 
0 
2W 
1 
0 
0 
0 
0 
4 
2 
0 
2 
0 
0 

27 i 4.0-  5.0 4.0-  5.0 i i 
I I 1.06 

6 I 3.0- 4 . 0  3.0- 4 . 0  I .45 
I I .  

1:06 
1.02 .57 

i .  
I .  

i i .  

I I .  

-2 I 4.5- 415 4.5- 4.5 I .65 
I I 1.23 

13309.910-36098.770 1.03 
1.23 

.38 
SP 

SO 1105 

I I .  
7 I . - . 4.0- 5.0 I . 

I I .  
22*l . - . 5.0- 4.0 I . 

I I .  
I I .  
! ! -  

I I I 
I 1.217 1.130 a7 I -197 I 17081.874-39364.330 

16520.962-X401.970 
i i 

-58 I 
i I 0.736 1.090* 354 I 
I I I 

i 
I 

i 
I I 

I 0.786 1.010 224 1-119 -119 I 
I 0.362 1.010 648 1-086 -81 I 

I I 
I 137 I 

I 
I 
I 1.251 1.020 231 I I 
1 1.014 1.482 468 I 19 I 

i 
I I .  

8 1 4 . 0 -  5.0 4 . 0 -  5.0 I .81 
7 I 2.0- 3.0 2.0- 3.0 1 .37 

1:03 
1.01 

la53.317-37129.590 
8768.139-31042.204 

.22 

.64 

.13 
I I .  

40 I . - . 4 . 0 -  4.0 I . 
0 1  . -  . 2.0- 2.0 I . 

I 2.0- 3.0 I .91 1.04 GQ 18963.921-41236.870 
26572.296- 4299.659 



c 
22272.234 

1 22269.890 
1 22265.967 
2 22264.174 

22257.717 
22257.50 1 

1 22257.001 
2 22256.812 
2 22254.857 

22253.486 
2 22252.226 
1 22251.504 

22249.452 
22248.6 10 

2 22245.730 
1 22245.764 

22240.576 
22239.80 1 

1 22239.079 
22235.564 
22235.038 

1 2223G.502 
2 22231.809 
1 22231.366 
2 22229.025 

22229.20 1 

0 
1 16532.104-38811.970 
2 14912.011-37177.970 
4 27952.155- 5717.976 
0 
0 
5 35785.250-13528.246 
7 31964.795- 9707.980 
4 29753.225- 7498.364 
0 
0 36945.320-14693.090 
3 12177.963-34429.460 
0 
1 
9 8709.640-30956.365 
5 9724.351-31970.100 
2 
3 
2 12159.465-34398.550 
2H 
0 

22228.076 0 
22226.927 0 

0 16155.109-M389.560 
7 26201.645- 3969.846 
0 10436.922-32718.268 
0 36663.170-14433.351 
0 

i i .  i i 
24*i 3.0- 4.0 3.0- 4.0 i . . .8i i 0.300 i.090* 790 i -62 

-5 I 2.5- 3.5 2.5- 3.5 1 .52 1159 1.07 I 0.520 1.596*1076 1-103 -93 
8 I . - . 4 . 0 -  5.0 I . I 0.496 1.125 629 I -55 

I I .  I I 
I I .  i 

-3 I 1.0- 1.0 1.0- 1.0 I .53 -0159 1.12 I 0.530-0.590*1120 
- 3 1  . -  . 6.5- 6.5 I . . .296 I 1.189 1.485 296 
-41 . -  . 3.5- 2.5 I . I 1.103 1.321 218 

-41 . -  . 1.5- 0.5 I . I 1.030 0.840 190 
I I .  I 

I I .  I 
I I .  I 

I I .  I 

I I .  I 

7 I 1.0- 2.0 1.0- 2.0 I .51 .93 .42 I 0.525 0.930* 405 

5 1 3.5- 2.5 3.5- 2.5 I .318 :656 .338 I 0.308 0.646 338 
15 I 3.0- 4.0 3.0- 4.0  I .44 1.10 .66 I 0.442 1.100* 658 

-6 I 4.0- 4.0 4.0- 4.0  I .845 :880 .035 I 0.844 0.870* 26 
I 6.0- 7.0 I .  .19 I 

I .  I 
I 0.948 1.070 122 51 I . - . 5.0- 4.0 I . 

10 I 2.5- 2.5 2.5- 2.5 I 1.04 1:67 .63 I 1.036 1.670 634 
20 I . - . 1.0- 1.0 I . I 0.355 O.bOO* 245 

I 

i 1.635 1.925 290 6 I . - . 1.5- 1.5 i . 
I .  . I 
i :  
I .  

474 
I 
I+ 
I- 
I 099 83  
I 
I 
1-220 -221 
I- 
I 
1-129 -131 

I 

I 
I -2061 
I 121 121 
I -191 

P201 -195 

!-222 -217 

38 
22225.557 0 i i ;  i i 

1 22223.997 3 28368.'512- 6144.515 0 I 3.0- 3.0 3.0- 3.0 I .83 1147 .64 I 0.830 1.473* 643 I t  

1 22217.586 2 14912.011-37129.590 7 I 4.0- 5.0 4.0- 5.0 1 . 
22215.649 2 i 5.5- 5.5 i .  

2 22212.246 5 31454.580- 9242.356 22 i 3.5- 3.5 3.5- 3.5 i 1.18 
2 22212.246 5 29710.665- 7498.364 -55 I 3.5- 2.5 3.5- 2.5 I 1.11 

22208.177 0 I I .  
22206.391 i i i :  

2 22205.818 5 17296.905-39502.705 18 I 4.5- 3.5 4.5- 3.5 I .51 
1 22202.837 58 12159.465-34362.360 -8 I 4 . 0 -  5.0 4.0- 5.0 I .84 

I .  
1-0.40 

1 22197.951 0 15074.958-37272.921 -12 I . - . 7.0- 8.0 I . 
1 22197.598 0 313473.945-16276.332 -15 I . - . 3.0- 2.0 I . 
2 22192.617 3 26162.450- 3969.846 3.  I 1.5- 2.5 1.5- 2.5 I .71 

2 22191.745 9 24206.690- 2014.966 21 I 1.5- 1.5 1.5- 1.5 I .885 

22201.041 0 I 
23200.149 3 I 0.5- 1.5 

22192.351 2 I I .  
22188.337 0 I I .  

I .  I I .  
22188.052 0 
22186.874 0 

1 22184.457 o 16155.109-33339.550 16*i . - . 5.0- 4.0 i : 
22163.747 1 I I .  
22182.712 0 I I .  
22182.14'1 0 I I .  

1 2218'1.457 0 12322.613-34507.044 26 I . - . 2.0- 1.0 I . 
1 22183.094 8 6313.866-28496.950 10 I 4 . 0 -  4.0 4 . 0 -  4.0 I .49 

. .52 . .30 

.37 .19 
-33 .22 

.94 .43 

.12 .28 

.14 1.54 

.67 .96 

.885 1000 

.81 .32 

0.496 1.010 514 i- -22 
I 

1.180 1 . 3 6 ~  189 i t 045  89 
1.100 1.321* 221 I -64 

I 
I 

0.494 0.920* 426 I 146 148 
0.844 1.120* 276 1-159 I -157 

i 
1.097 1.175 78 I -177 
1.020 1.850* 860 I 162 
0.710 1.670* 960 I 109 

I 

I 
I 
I 

I 

I 
I 

0.863 1.881 1018 1-069 -40 

0.948 1.070* 122 I -198 
1.036 1.020* 16 I -250 

0.487 0.810 323 1-193 -194 

HAVELENGTH NOTES 

4488.6360 
4489.1085 
4489.8994 
4490.26 10 
449 1.5637 
4491.6072 
449 1.7081 
4491.7463 
4492.1409 
4492.4 176 
4492.6720 
4492.8 178 
4493.2322 
4493.4022 
4493.78 19 
4493.977 1 
4495.0254 
4495.1820 
4495.3280 
4496.0386 
4496.1450 
4496.2534 
4496.7980 
4496.8876 
4497.1994 
4497.3256 
4497.5532 
4497.7857 
4498.0630 
4498.3787 
4499.1320 
4499.6768 
4500.069 1 
4500.7585 
4500.7585 
450 1.5832 
4501.9453 
4502.06 14 
4502.6557 
4503.0301 
4503.2111 
4503.6570 
4503.7286 
4504.7395 
4504.7935 
4504.9 165 
4505.6084 
4505.6663 
4505.9055 
4506.3964 
4506.3964 
4506.5407 
4506.6733 
4506.7509 
4506.8663 

159 
DJ1 

ISQ 

JP 

HAZY 

DJO 2LNS 
SO 2LNS 

c2 
c2 



I 

122179.079 
2 22178.432 
2 2i72.432 
1 32176.331 
22174.760 

2 22172.593 
1 22163.153 
2 22163.652 
1 22167.975 
2 22167.478 
2 22163.949 
2 22162.021 
22 158 .773 

2 22154.838 
2 22154.010 
2 22151.590 
1 22153.205 
1 22149.037 
22 143.752 

2 22145.500 
22 142.500 
22136.333 

1 22133.526 
22129.254 

2 22123.598 
2 22122.926 
1 22120.254 
221 17.498 
221 17.025 
221 16.168 
22114.182 
221 12.051 

2 22112.051 
2 22110.027 
2 22109.428 
1 22103.881 
2 22100.791 
2 22036.754 
1 22096.149 
1 220pA.642 
1 22055.645 
2 22081.930 
2 22C30.510 
22079.622 

12365.552 
22065.077 

1 22065.077 
2 22063.813 
2 22051.427 
1 2205’+.114 
1 22051.939 
22049.845 
22059.259 

122046.939 
2 22046.574 

3 31358.339- 9179.262 2 
6 29457.315- 7278.862 -21 
6 27680.460- 5502.060 32 
1 22176.323- 0.000 8 
1 
0 40934.150-18761.580 23 
2 15405.760-37575.920 -73 
1W 13013.685-35132.315 22 
0 16304.260-33472.240 -5* 
0 32393.805-10726.322 -5 
7 30302.205- 8638.233 -23 
0 3W.345-13726.318 -6 
0 
0 13192.903-35347.740 1 
4 32580.320-10726.322 121 
7 30790.830- 8633.233 -7 
0 31922.720- 9772.532 17 
5 9535.801-31535.835 3 
0 
0 17073.340-39218.825 15 
2 
0 
0 31312.780- 9179.262 8 
0 
0 16499.640-38623.240 -2 
1H 29621.300- 7498.364 -10 
1 39692.853-17572.608 9 

i 27830.060- 5717.976 -33 
3 27828.005- 5717.976 -2 
4 31351.800- 9242.356 -16 
1 12177.963-34281.845 -1 
1 25070.615- 3959.846 22 
1 11504.095-33600.850 -1 
4 9724.351-31820.494 6 
0 35616.875-13523.246 13 
1 31358.170- 9772.532 7 
1 16362.000-33443.925 5 
5 27798.430- 5717.976 6 
3 
4 28210.060- 6144.515 7 
1H 
1H 9386.801-31451.814 64 
3 16499.640-53553.445 8 
0 36494.740-14933.351 33 
5 31233.379- 9179.262 -3 
1 112Yt0.715-3%92.650 4 
4w 
5 
4 6313.856-28360.802 3 
1 13ZO9.910-35856.485 -1 

06s 09s TERH TERM I C6S OBS 06s I TERH TERH TERM I OBS TERM I 
J2 - J 1  J2 - J1 1 G2 GI DG 1 G2 GI DG I IS IS I WAVELENGTH NOTES 

--------------------+--------------------+--------------------+------------+-------------------- 

I I I 
I 1.155 1.454 299 1-075 -76 I 4507.4892 

I - . 4 . 0 -  5.0 I . 
415- 4.5 4.5- 4.5 I 1.245 1:56 .32 I 1.230 1.545 315 I 22*1 4507.6207 2 LNS 
2.5- 1.5 2.5- 1.5 I 1.32 1.16 .16 I 1.310 1.169* 141 I l*l 4507.6207 2 INS 
1.0- 0.0 1.0- 0.0 1 1.20 .ooo I 1.210 0.000* 0 I- -31 I 4508.0477 PB 

I 4508.3671 
I 4508.8077 

1:O- 2.0 1.0- 2.0 I .86 1:21 .35 I 0.890 1.220* 330 I -219 I 4509.5074 
5.5- 4.5 5.5- 4.5 I .92 . I 0.950 1.000 50 I -181*l 4509.6093 f . - . 4 . 0 -  3.0 I . I 1.285 1.050* 235 I I 4509.7470 

- . 4.5- 4.5 I . I 0.980 1.391~ 411 I 131 I 4509.8481 
4:5- 5.5 4.5- 5.5 I 1.18 1:55 .37 I 1.160 1.514* 354 1-072 -79 I 4510.5662 
. - . 2.5- 2.5 I . I 0.965 0.784 181 I 397* I 4510.9586 

I .96 .96 I I I 4511.6198 . - . 2.5- 3.5 I . I 0.372 1.195 823 I -167 I 4512.4212 . - . 5.5- 4.5 I . I 1.209 1.391 182 I+ 37 I 4512.5398 
5.5- 5.5 5.5- 5.5 I 1.175 1:515 .240 I 1.175 1.514 339 I 069 73 I 4512.8791 - . 1.0- 0.0 I . I 1.278 0.000 0 I 17*1 4513.3650 
510- 5.0 5.0- 5.0 I .80 :02 .22 I 0.801 1.020 219 1-300 -298 I 4513.6030 

I I I 4513.6611 
I 0.576 1.610*1034 I -127 I 4514.3240 

I .  I I 
- . 5.5- 5.5 I . I 1.165 1.296 131 I 

. .25 I I I 4514.9356 5060 9 
I 4516.1934 

-28 I 4516.7662 
.45 I I . .265 I 1.189 1.454 265 I 

. - . 1.5- 0.5 
4 . 0 -  5.0 

- . 4 . 0 -  5.0 

- . 3.5- 3.5 
115- 2.5 1.5- 2.5 
3.0-  2.0 3.0- 2.0 

1:45 

.93 

1104 
1.04 

i -232 i 4517.6382 fDJ02JDG . .34 i 
I 0.773 0.640~ 133 I I 4518.7931 

.31 .27 I 1.045 1.321 276 I 80*I 4518.9304 

.55 .49 I 1.025 0.555 470 I 17*1 4519.4763 
I 4520.0394 
1 4520.1361 

I I 
I I I 4520.3113 

i -080 i 
1-135 I 6.0- 6.0 I .  .19 I 

2.5- 3.5 2.5- 3.5 I 1.22 1:60 -33 I 1.216 1.596 380 I 16 I - . 4.5- 3.5 I . I 1.410 1.596* 186 I 79 I 
4:5- 3.5 4.5- 3.5 I . . .245 I 1.120 1.369* 249 I 151 137 I 
1.0- 2.0 1.0- 2.0 I .50 .83 .33 I 0.525 0.850* 325 1-241 -241 I 

- . 3.5- 2.5 I . I 1.119 1.670 551 I 40 I - . 3.5- 2.5 I . I 0.859 1.263 404 I -454 I 

0.0- 1.0 i .ooo 1.495 i 

~~ ~~ 

3.0- 4 . 0  3.0- 4 . 0  i .44 1.24 .80 i 0.442 1.240 798 i-303 -304 i . - . 1.0- 1.0 1 . I 1.000-0.590*1590 I I 
- . 4.5- 4.5 I . I 1.050 1.020~ 30 I -33 I 

1.0- 0.0 1.0- 0.0 I 1.33 .OOO I 1.335 0.000 0 I 166 I 

3:5- 3.5 3.5- 3.5 I 1.06 1:59 .53 I 1.060 1.596~ 536 I 064 68 I 
i .  I I 

I .  . .56 I I 
2.0- 3.0  2.0- 3.0 I .873 1:470 .597 I 0.865 1.473 608 1-079 -81 

- . 5.0- 4 . 0  I . I 0.801 1.080 279 I -139 
3:5- 2.5 3.5- 2.5 I .790 11105 .315 I 0.773 1.085 312 I -  

, 1.5- 1.5 1.5- 1.5 I 1.470 1.925 .455 I 1.470 1.925 455 I 
1 4 . 0 -  5.0 4 . 0 -  5.0 I 1.09 1.45 .36 I 1.090 1.454 364 ( - 0 6 4  -79 
I . -  . 3.0- 3.0 I . I 0.811 1.060 249 I -220 
I I .31 .31 I 
I 5.0- 5.0 I 1.08 1.46 .38 I 
I . - . 4 . 0 -  3.0 I . . .40 I 0.487 0.887 400 1-118 -122 
1 . - . 4.5- 3.5 I . I 0.657 1.025 368 I -278 

I- 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

4520.7172 
4521.1529 656542LN 
4521.1529 21n5 
4521.5668 so 
4521.6893 SO 
4522.8240 
4523.4564 
4524.2828 
4524.4067 
4525.9444 
4526.5586 
4527.320 1 
4527.6 113 
4527.7934 DJO 
4530.6805 
4530.7781 DJl 2LNS 
4530.7781 21n5 
4531.0376 
4531.5277 
4533.0303 
4533.4774 
4533.9080 
4534.0255 
4534.5056 
4534 .SO7 ’ 

W 
P 
N 

’ /  

I 



e c 
1 22046.039 
2 22044.478 
1 22052.624 
2 22012.232 
2 22038.965 
2 22035.160 
1 22035.160 
2 22032.369 

22026.929 
22022.422 

2 22021.535 
22020.243 
22017.421 

1 22016.507 
220 15.341 
22011.253 
22007.299 
21999.562 
2 1998.604 
21997.412 
21994.864 

2 2199'1.281 
21991.205 

1 21990.920 
2 21988.779 

2 1937.463 
2 21985.551 
2 21979.140 
2 21978.471 

21976.635 
2 21975.155 
1 21974.57.7 

3 
1 
1 
1 
9 
0 
0 
3 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
4 
0 
0 
2c 

' 1  
2 
0 
0 
0 
4 
1 

14912.011-36953.090 
20073.840-42118.305 
18" .975-4019@ .580 

22053.950- 0.000 
14275.565-36330.720 
14692.549-36727.705 
31274.745- 9242.356 

31750.220- 9707.990 

27523.600- 5502.060 

I 
10*l . - . 
1 3 1  . -  . 
1 9 1  . -  . 
-8 I 5.5- 6.5 
16 I 0.5- 0.5 
5 1  . -  . 

4 . 0 -  
5.5- 
3.0- 
5.5- 
0.5- 
3.5- 

5.0 
4.5 
2.0 
6.5 
0.5 
4.5 

4 i . - . 2.0- 3.0 
-20 I 2.5- 3.5 2.5- 3.5 

-2 I . - . 0.5- 1.5 

I 
I 

I 

31702.260- 9707.980 

29755.568- 7774.653 
39152.255- 17163.470 

33784.830-11799.241 
23738.900-457 18.025 
8709.640-30688.110 

25944.930- 3969.846 
16520.962-38495.570 

I 

I 
1 I 6.5- 6.5 6.5- 6.5 

5 I . - . 3.0- 4 . 0  . 4.5- 4.5 -v - -  
-8 i 4.5- 5.5 4.5- 5.5 

. . 2.5- 3.5 
3.5- 2.5 ': I . I . 

I 
22 I 1.5- 2.5 1.5- 2.5 

-31 I . - . 5.0- 5.0 
1 21973.292 1 9724.351-31697.633 i o  i . - . 5.0-  4.0 

I . - * 4 * 0 -  5 - 0  
1 21967.974 2 14853.317-36821.290 

21967.521 3 - . . - . . - - . 
2 21965.984 5 32154.455-10188.463 -8 i 0.5- 0.5 0.5- 0.5 
2 21964.265 6 27466.315- 5502.060 10 I 1.5- 1.5 1.5- 1.5 
1 21961.970 3 12351.522-34313.47s 17 I 6.0- 6.0 6.0- 6.0 
1 21959.231 0 12322.613-34281.845 -1 I 2.0- 2.0 . - . 

21957.092 1 
1 21955.147 7 24158.741- 233.606 12 i 2.0- 1.0 2.0- 1.0 
1 21954.435 0 15424.387-37373.815 7 I . - . 3.0- 2.0 

21953.219 0 1 
21948.159 0 I 

1 21947.927 0 12159.465-34107.378 14 I 4.0- 3.0 4 . 0 -  3.0 
2 21946.557 1 11564.035-33450.655 -3 I 3.5- 2.5 3.5- 2.5 
2 21944.283 o 15G99.640-38443.925 -2 i . - . 3.5- 4.5 

21943.642 2 I 0.5- 0.5 

21927.080 0 I 

21922.264 0 I 

21917.303 1 I 

1 21935.041 1C 14853.317-36791.330 -22 I 4.0-  5.0 4 . 0 -  5.0 

1 21925.801 0 14025.007-35950.800 8 I . - . 4 . 0 -  3.0 
1 21915.200 3 14912.011-36837.190 21*l 4 . 0 -  5.0 4 . 0 -  5.0 

2 21918.105 3C 39E81.580-17163.470 -5 I . - . 4.5- 4.5 

:346 3:152 2806 

1:20 1:37 .17 

. .43 

1:08 1:375 .30 

. .7a 

1:56 1:69 .13 

. .74 . .38 

1197 2140 .43 
1.79 1.17 .62 

.995 1.035 .040 

1:25 1:49 .24 

:84 1:16 .32 
.84 .90 .06 

1:73 -0:515 2.24 
.82 1.05 .23 

.53 .995 .46 

1.21 1.195 -015 
1.13 1.13 

TERM TERM TERM 
G 2  G l  DG ------------_----- 

0.496 1.000 504 
0.790 1.040* 250 
1.049 0.920 129 
1.180 1.435 305 
0.344 3.150 2506 
0.790 1.160~ 370 
0.292 0.905 613 
1.200 1.369~ 169 

0.940 1.169 229 

0.801 1.205 404 

1.050 1.485* 435 

1.162 1.463 301 
1.187 1.200 13 

1.070 1.373 303 
0.679 1.065 356 
0.308 l . l l O *  802 

1.550 1.670 120 
0.736 1.085 349 
0.442 1.187 745 
0.786 1.162 376 

1.970 2.402* 432 
1.793 1.169 624 
0.995 1.0301 35 
1.036 0.850* 186 

1.240 1.495* 255 
1.106 0.964 142 

0.844 1.160* 316 
0.859 0.941 82 
0.773 1.020 247 

0.786 1.025 239 

0.975 1.005 30 
0.496 0.955 449 

1.207 1.200 7 

OBS TERM I 
IS IS I WAVELENGTH 

----------+------------ 

I 
098 -98 I 

54 I 
i 

087 -94 I 
-345 I 
-194 I 

49* I 
I 
I 

47 I 
I 
I 

-299 i 
1 
I 

4 i  
I 

-SO* I 
140 I 
141 I 

29 I 
-118 I 

206 -215 I 
i 
I 

164 168 I 
i i o  -155 i 

-245 I 
I 

,115 -112 I 
-198 I 

I 
-227 i 
-469 I 

7 1  
I 
I 
I 

051 i 
I 

234 236 I 
I 

4534.6804 
4535.0118 
4535.3933 
4535.4739 
4536.1461 
4536.9296 
4536.9296 
4537.5043 
4538.6250 
4539.5538 
4539.736 1 
4540.0030 
4540.5850 
4540.7735 
4541.0 140 
4541.8573 
4542.6734 
4544.27 10 
4544.4689 
4544.7 152 
4545.2417 
4545.3621 
4545.9979 
4546.0568 
4546.4995 
4546.7716 
4547.1608 
4548.4934 
4548.63 19 
4549.01 19 
4549.3180 
4549.4379 
4549.7040 
4550.8054 
4550 A992 
4551.2177 
455 1.5739 
4552.0495 
4552.6173 
4553.0608 
4553.4642 
4553.6 1 18 
4553.8541 
4554.9 140 
4554.9621 
4555.2464 
4555.7 185 
4555.85 16 
4557.0 147 
4559.2928 
4559 -5587 
4559.6837 
4560.2944 
456 1.1597 
456 1.3266 

NOTES .-------- 
D J l  

t 2  
c2 

DJlHAZY 

SOGP 

JP 
HAZY 

W 
P 
w 



OBS OBS OBS 
G2 61 DG ------------------ 

TERM TERM TERM 
62 G 1  DG 

i i 
I I 
I +  I 
I -118 I 
I +  I 
I -182 I 
I -85 I 
1-111 -113 I 
1-081 -74 I 
I 20* I 
I 249 I 
I -221 I 
1-137 -149 I 
I -  I 
I I 
I I 
1-380 -379 I 
I- -53* I 
I I 
1-053 -53 I 
I 1 
I I 

4562.7240 
4562.8493 
4562.9489 
4562.9986 
4563.2001 
4563.3975 
4566.0585 SI 
4566.6248 
4567.2676 
4567.4154 
4568.0 177 
4568.2014 
4568.5659 
4569.2328 
4569.7006 
4569.7767 
4570.5134 SI JQ 
4572.6350 HAZY 
4572.7980 
4572.8597 
4574.1435 
4574.2957 
4574.4464 

2 21909.511 0 35635.830-13726.318 -1 i . - . 2.5- 2.5 
1 21909.272 1 14912.011-36821.290 -7 I . - . 4.0- 5.0 

31903.305 0 I 

i 1.165 0.784 381 . .59 I 0.496 1.162 666 

.36 .375 .015 

.98 1.12 .14 

.80 1.01 .21 . .23 . .485 

0.362 0.375 13 
0.975 1.120* 145 
0.801 1 .010~ 209 
1.232 1.463 231 
1.000 1.485 485 
1.140 1.314 174 
1.106 1.040 66 
0.844 0.806 38 
0.496 1.025 529 
0.999 1.050* 51 

0.801 1.210* 409 
1.150 1.454 304 

- . . - - - - - - 
1 21907.357 0 8768.139-30675.497 -1 i . - . 2.0- 2.0 
1 21894.590 1 14025.007-35919.595 2 I 4.0- 5.0 4.0- 5.0 
1 21891.575 6 9335.801-31278.667 9 I 5.0- 5.0 5.0- 5.0 
121838.794 3 29663.455- 7774.653 -8 I 3.0- 4.0 3.0- 4.0 
2 21E88.086 4 31596.070- 9707.980 -4 
2 21085.200 0 42207.525-20322.349 24 
1 21884.320 0 15’t24.387-37308.707 0 
1 21882.574 2 12159.465-34042.040 -1 
1 21879.380 3C 14912.011-36791.380 11 
1 21877.140 0 16535.109-38472.240 9* 

6.5- 6.5 6.5- 6.5 . - . 6.5- 6.5 - . 3.0- 4.0 
4:O- 4.0 4.0- 4.0 
4.0- 5.0 4.0- 5.0 . - . 3.0- 3.0 

5.0- 6.0 5.0- 6.0 
. - . 4.0- 5.0 

6.0- 6.0 6.0- 6.0 

.84 .80 .035 

.537 1.06 -52 

21876.776 
1 21873.250 
1 21863.101 

2 1862.322 
1 21862.027 

21855.891 
21855.164 
21854.444 

1 21854.282 
21653.320 
21853.320 

0 
2 9336.801-31260.046 
1H 31042.369- 9179.262 
1H 
3 32100.500-10238.473 
2 
0 
0 
0 14737.783-36592.070 
2 
2 
2 32041.795-10188.463 - 

5 
-6 

0 

0 

.12 
1 

-3 
2 

. l o  
2 

-6 

11 

15 
2 

179 1:20 .41 

I 
.305 I 1.126 1.431 305 

I 
I 
I 
I 0.815 1.300 485 
I 
I 

1.42 I 0.981 2.402 1421 
.18 I 1.170 1.369* 199 

I 1.190 0.784* 406 
.045 I 0.859 0.800* 59 
1.05 I 
SHL I 

1I125 1:430 

- . 3.0- 3.0 I -238 
I 
I 
I 
I 
I 
I 
1-256 
I+  
I 
I 
I 
1-066 

-238 i 
I 
I 

-134 I 
65 I 

313*l 
-449 I 

I 
I 

59 I 
-18 I 

I 
I 

-90 I 

4574.4803 
4574.6817 
4574.68 17 
4574.68 17 
4574.68 17 
4574.7803 
4575.8717 
4576.9275 
4577.6732 
4578.220 1 
4578.3053 
4578.4120 
4578.4894 
4578.5919 
4578 -7479 
4578.8536 
4579.7355 
4579.8599 
4580.2369 
4580.6714 
4580.9791 
4581.7425 
4581.8989 
4582.0705 
4582.6939 
4582.8756 
4582.9489 
4583.2055 
4533.3723 
4533.7933 
4583.9223 
4584.0629 

4LNS 
4LNS 
4LNS 
4LNS 

DJO2JOG 
SI JQ 

.89 . 
1.01 . 

:87 1118 
1.03 1.46 

2 21853.520 
2 21853.320 
2 21852.849 
2 21847.637 

21842.597 
21839.039 

. - . 1.5- 0.5 . - . 2.5- 3.5 
- - - . . . . . . . . - - . . - 
3 31035.675- 9242.356 
0 35579.170-13726.31s 
2 11504.095-33351.730 

- . 2.5- 2.5 . - . 3.5- 2.5 

4.0- 5.0 
1.5- 1.5 1.5- 1.5 
4.0- 4.0 4.0- 4.0 - . 2.0- 3.0 

. - . 2.0- 3.0 

2H 
2 

2 21836.430 5 27338.500- 5502.060 - 
121836.024 3 29610.675- 7774.653 
1 21835.515 1 14592.549-36528.070 

1 21834.657 3 27979.161- 6144.515 
21535.145 0 

21833.913 0 
21533.409 0 

2 21C29.2C5 8 25064.960- 3235.770 
1 12177.963-34006.573 
0 

;3 i  i 0.876 1.169 293 
.43 I 1.020 1.463* 443 

I 0.292 0.985 693 
I 
I 1.186 1.473 287 
I 
I 

.59 .30 .29 I 0.580 0.299 281 

.48 .ooo  I 0.525 0.000 0 

I 0.786 1.150* 364 
I 0.995 1.230 235 
I 

1:19 1145 .26 I 1.200 1.454* 254 
I 
I 
I 1.165 1.463 298 
I 
I 0.847 0.935 88 
I 
I 
I 

I I 0.863 O.800* 63 

i 
I 

I 
I 
I 
I 
I 

I 
I 
I* 
I 
I 
I 
I 

I -072 

I -Oft2 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1.5- 0.5 1.5- 0.5 
1.0- 0.0 1.0- 0.0 

-78 
-34 1 

-281 
-82 

-56 

134 

- 158 

1 21823.612 
21326 2.15 

2 21824.745 
1 21823.279 
1 21819.643 

21318.898 
1 21818.051 

21815.113 
21814.248 

1 21813.893 
2 13 12.678 

2 21811.884 
21809 .ES 1 
21509.267 
21808.598 

0 
0 
0 
0 
6 
0 
0 
0 
1 
0 
0 
1 
1 

24206.690-46031.465 -30 i . - . 1.5- 
14353.317-35676.620 -24 1 . - . 4.0- 
12351.522-34171.155 10 I . - . 6.0- 

2.5 
4.0. 
5.0 

5.0 

4.0 

2.5 

3G997.335- 9179.262 8 5.0- 5.0 5.0- 

29558.570- 7774.653 -18 

19277.180-41089.060 4 

- . 3.0- 

- . 3.5- 



C 
OBS OBS OBS 1 TERM TERM TERH I OBS TERM 
62 Gl DG I 62 G1 DG I IS IS WAVELENGTH NOTES 

1 I 
1.172 1.482 .310 I 1.165 1.482 317 I +  74 
1.05 1.18 .13 I 1.040 1.169* 129 I 127 
.80 1.03 .23 I 0.790 1.029 239 I -  -65 

I I 

4584.5448 
4584.9989 
4585.1968 
4586.0973 
4X6.1686 
4536.5126 
4586.7224 
4586.8639 SP 
4587.8760 
4585.2053 
4588.5885 
4590.7488 
4590.9124 
4591.1093 
459 1.2223 
459 1.3942 
459 1.6782 
4592.0275 

1 21806.306 1 26105.952- 4299.659 13 
2 21804.146 3 27306.210- 5502.060. -4 
2 21803.205 3 14295.565-36058.770 0 

1 21798.535 2 14737.788-36536.XO -7 
21798.924 0 

2.0- 2.0 2.0- 2.0 
2.5- 1.5 2.5- 1.5 
3.5- 4.5 3.5- 4.5 

.82 

1:489 

.36 

3.0- 3.0 3.0- 3.0 
21796.950 0 
21795.953 1 

I I . .20 I I 
-59 . .60 I 0.940 1.545* 605 I . .12 I 1.030 1.145* 115 I 143 

2 21795.281 2 29074.145- 7278.852 -2 
1 21790.473 1 37536.120-15745.648 1 
21788.909 1 
21787.085 4 

2 21776.837 3 14476.135-36252.985 -13 
1 21776.061 3 8768.139-30514.187 13 

. - . 5.5- 4.5 
2.0- 3.0 2.0- 3.0 

i 
I 146 

I 
I 

i 
-045 .444 I 
.96 .60 I 0.362 0.946 584 1-151 -152 

I 1.060 1.004 56 I -439r 
6.5- 5.5 . - . 4.5- 3.5 
2.0- 3.0 2.0- 3.0 

21775.127 0 
21774.591 '0 
21773.776 0 

369r 
i 

.514 388 I 

.310* 274 I -234 

.039 78 1 

.210 399 I -183 

.473* 203 I- -45 

. .39 
1:03 1.30 .27 

2 21772.429 3 30410.665- 8633.233 -3 
1 21770.773 1 12322.613-34093.375 11 

1 21765.009 2W 27909.524- 6144.515 0 
1 21765.009 214 16834.379-38599.385 3 

. - . 4.5- 5.5 . - . 2.0- 1.0 . - . 5.0- 6.0 . - . 4 .0 -  3.0 . - . 3.0- 3.0 

1.126 
1.036 
0.961 
1.270 
0.811 

.41 
1.26 

1:30 
.97 

.85 

4593i2436 HAZY C2 
4593.2436 C2 HAZY 
4593.5070 1 21763.761 1, 11840.715-33604.497 -21 

21761.892 0 ' I I 
.69 .28 I I 
.32 .06 I 1.250 1.321 71 I -12 -8 

4593.90 15 
4594.0179 2LNs 
4594.0179 2LNS 
4594.2740 
4594.3352 
4594.5003 
4594.6450 
4595.6303 
4596.0545 
4596.3829 SI SP 
4597.8953 
4598.2370 DJO 
4598.3844 
4598.4500 
4598.7652 
4599.7220 
4599.9804 
4600.2097 UVLQ 
4600.2519 
4600.4989 
4600.6570 
4600.7889 JQ 2LNS 
4600.7889 2LNS 
4601.1821 
4601.30 14 
4601.3943 
4601.6652 
4602.2557 
4602.4061 
4602.5502 CQ 
4602.6618 
4602.969 1 
4603.1684 
4604.1302 

21761 3 1  6W 
5 
15 
-2 
6 
7 
9 
-7 

-11 
9 
1 

5 
-10 

-4 

19 
-5 
3 

1 
25 
14 
- 9 9  

9 

1.5- 2.5 
1.5- 2.5 1.5- 2.5 _ _  6H 29259.700- 7493.364 

2 21759.838 0 24432.860-46192.700 
1 21759.055 4 27903.565- 6144.515 
1 21755.371 

1 21760.i28 o 18591.122-40351.235 W 
P 
ln 

. - . 4 . 0 -  5.0 . - . 3.5- 3.5 
2.0- 3.0 2.0- 3.0 
5.0- 6.0 5.0- 6.0 . - . 6.0- 5.0 
3.5- 3.5 3.5- 3.5 . - . 3.5- 4.5 
1.0- 2.0 1.0- 2.0 
4 .0 -  4 . 0  4 . 0 -  4 . 0  

0.965 1.070 io5 i 
1.110 0.950* 160 I 
1.300 1.473 173 I 138 140 
0.970 0.830* 140 I -123 
1.340 1.454~ 114 1 -58 
1.240 1.057 183 I 243, 
0.847 0.895 48 I 

I 0.525 1.040* 515 I -201 
i 0.975 1.055 80 I -148 

I 
I I 

.47 -17 

.84 .13 1C 14292.176-35050.540 
1 21753.706 
2 21751.698' 

0 30932.959- 9179.252 
0 37240.235-15- 530 

2 21750.144 0 19277.180-41027.335 
1 21742.990 0 12177.963-33920.944 
1 21741.374 0 14025.007-35766.330 
21740.677 0 
21740.367 0 

1 
3 31442.330- 9707.980 
4 33532.335-11799.241 
1B 
1B 
1 8198.666-29929.355 
0 
0 

. .18 

.90 .05 

. .52 
.98 1.06 .08 

21735.877 
2 21734.355 
2 21733.134 
21732.051 
21731.946 

2 21730.685 
21729.93s 
21729.315 

2 21729.315 

5.5- 6.5 5.5- 6.5 . - . 5.5- 5.5 

- , 2.5- 2.5 1 0.414 1.280* 866 i -555 
1:02 1:02 I I 

3.0- 4.0  . -46 I I 
0 17733.709-39463.005 
2 9724.351-31451.814 
1 10485.922-32213.814 
1 

.. . - . 0.5- 1.5 
3.0- 4 . 0  3 . 0 -  4 . 0  . - . 1.0- 2.0 

- .- 
i-0.510 i.420*1930 i -703 

:45 1:09 .64 I 0.442 1.080 638 1-130 -135 
I 0.355 0.725 370 I- -51 

1 21727.453 
1 21726.895 
21726.456 
21725.177 
2 1722.390 

1 
0 

2 21121.680 0 33520.920-11799.241 
2 21721.030 1 24634.455-46355.430 
1 21723.473 4 30299.721- 9179.252 
1 ?17;9.023 1 15856.tQ-37575.920 

2 21713.546 2 33721.040-12007.503 
21713.CS3 0 

. - ~ 4 . 5 -  5 . 5  i 0.996 1.373 377 i . .31 I 0.833 0.950 1 1 1  I 
1108 1.45 .37 I 1.090 1.454* 364 I 049 49 

. - 1 3.5- 3.5 
5.0- 5.0 5.0- 5.0 . - . 1.0- 2.0 I 1.103 1.220~ 117 1-236 -231 . .43 I 1 

1:26 -0.01 1.27 I 1.228-0.019 1247 1 340 
1.0- 2.0 
1.5- 1.5 1.5- 1.5 



21712.074 2 
21710.964 1 

1 21709.344 4 
21708.694 1 
21706.390 0 

2 21705.784 0 
121701.154 2 
2 21700.909 4 
121699.945 7 
2 2!699.35 6 

21697.290 1 
1 21692.139 4 
121683.884 4 
2 21683.563 3 
1 21682.698 4 
2 21678.213 0 
121578.213 0 
2 21577.071 0 

21674.321 0 
2 21673.555 1 

21572.926 1 
2 21668.610 1 
1 21665.455 1 
1 21653.024 1 

21661.514 3 
1 21660.847 0 
2 21660.279 5 
1 2165S.958 4 

216s.238 0 
1 21653.019 0 

21557.710 1 
1 21655.746 1 
1 21652.850 3 

21651.116 1 
2 21648.213 5 

21645.201 1 
21644.816 2 

2 21644.278 1 
2 21644.114 1 

21643.884 3 
1 21642.859 0 
2 21642.435 0 

21642.063 0 
1 21633.265 0 
121635.8Vi 0 

21634.914 0 
21632.331 0 
21629.578 1 

1 21628.971 3 
21628.237 0 
21627.492 0 

121627.115 1 
2 21623.046 1 
2 21522.645 1 
121616.423 8 

26009.000- 4299.659 3 

35432.095-13726.318 7 
18346.917-40048.030 -93 
30339.150- 8633.233 -8 

9335.801-31085.744 5 
29197.755- 7495.364 -6 

23895.741- 2203.606 4 
9724.351-31413.230 5 

13809.910-35't93.485 -12 
37428.345-15745.643 1 
19277.1ZO-40955.385 8 
16520.962-38199.170 5 
32403.335-10726.322 8 

32399.895-10726.322 -8 

35659.575-13790.952 -13 
16520.952-33136.420 0 
6313.866-27976.881 9 

14025.007-35585.835 19 
27162.335- 5502.060 4 

6313.866-27972.815 9 

16595.109-38253.110 18 

12177.963-33333.699 10 
9724.351-31377.193 8 

28927.075- 7278.862 0 

25614.115- 3969.846 9 
33443.355-11799.241 0 

18016.108-39688.930 -13 
23426.895-45069.320 13 

12351.522-33990.780 7 
14292.176-35928.010 10 

35970.903-14341.947 15 

35969.064-14341.947 -2 
30855.395- 9242.355 7 
14476.135-36098.770 10 
25916.069- 4299.659 13 

OB3 09s TERM TERM I OBS OBS OBS I TERM TERM TERM I OBS TERM 
J2 - J1 J2 - J1 I 62 61 DG I G2 G 1  DG I IS IS 

3.0- 2.0 3.0- 2.0 

2.0- 3.0 - . 1.5- 2.5 
. - . 2.0- 3.0 

4.5- 5.5 3.5- 5.5 . - . 5.0- 5.0 
2.5- 2.5 2.5- 2.5 

2.0- 1.0 2.0- 1.0 
3.0- 3.0 3.0- 3 . 0  
4.5- 3.5 4.5- 3.5 
2.0- 3 . 0  2.0- 3.0 - . 3.5- 3.5 - . 5.0-'6.0 . - . 5.5- 4.5 

- . 4.5- 4.5 

0.5- 1.5 0.5- 1.5 
5.0- 5.0 5.0- 5.0 - . 4 . 0 -  3.0 

- . 4 . 0 -  5.0 
1.5- 1.5 1.5- 1.5 
4 . 0 -  4 . 0  4 . 0 -  4 . 0  

- . 3.0- 4.0 

1.0- 2.0 1.0- 2.0 
3.0- 4 . 0  3.0- 4.0  

4.5- 4.5 4.5- 4.5 

- . 3.5- 2.5 - . 5.5- 5.5 

. - . 4 . 0 -  4 . 0  - . 2.5- 2.5 

- . 6.0- 6.0 
5:O- 4 . 0  5.0- 4 . 0  

1.0- 2.0 1.0- 2.0 

2.0- 2.0 2.0- 2.0 - . 3.5- 3.5 - . 4.5- 4.5 
3:O- 2.0 3.0- 2.0 

.89 1.48 .59 

1:16 1:52 .36 
.80 .80 
.99 1.32 .33 

0:lO 11495 1.60 
.45 .75 .30 
.64 .92 .28 

1.33 1.15 .18 

:46 1:73 1.27 . .22 

1:04 1:18 .14 
.485 .985 -50 

.57 .98 .41 . .53 

1104 1:53 .49 
1.13 1.13 

1.18 . .19 

.97 .96 .01 
1.16 1.16 

1:44 1:44 
1.01 .86 .15 

.765 
1.33 
1.06 
1.35 

.860 .095 

.37 .04 

.03 .025 

.48 .13 

I 
I- 
1-155 

0.870 1.482* 612 I- -44 
I 
I 

1.190 0.784 406 I 
1.518 1.005 513 I 
1.154 1.514 360 I 098 104 
0.801 0.795 6 I- -34 
0.989 1.321 332 I 052 63 

0.100 1.495*1595 1-028 -56 
0.442 0.742 300 1-131 -128 
0.657 0.931 274 1-239 -223 
1.330 1.145* 185 I+ 
0.847 0.850 3 I -68 
0.736 1.068 332 I -41 
1.145 1.391 246 I 

I 
1.110 1.391* 281 I 

I 

I 

78* 

0.460 1.728*1268 I -115* 
0.736 0.952 216 I t  4 
0.487 1.080 593 I -138 

I 
0.975 1.104 129 I -125 

-8 1.046 1.169 123 I 
0.487 0.979 492 1-048 -76 

I 
0.999 0.920* 79 I -181 

I 
0.525 0.930 405 i -267 
0.442 0.973 531 1-195 -192 

I 
1.040 1.545* 505 I 098 99r 

I 
I t  

1.480 1.670* 190 I 128 
1.100 1 . 3 7 3 ~  273 I 177 

I 
0.694 0.980* 285 I 
1.340 0.730* 610 I 

I 

I 
I 
I 
I 
I 

0.995 0.920* 75 I -160 
0.970 0.960 10 I -183 

1.000 0.852* 148 I 091 91* 

47* 0.765 0.852 87 I+ 
1.328 1.369 41 I -6 1 
1.060 1.029 31 I - 3 8 9 ~  
1.350 1.482* 132 1-100 -102 

WAVELENGTH NOTES 

4604.4423 
4604.6778 
4605.0214 
4605.1593 
4605.6481 J2535Q 
4605.7767 
4606.7593 
4606.8113 
4607.0 154 
4607.1349 
4607.5797 
4608.6739 
4609.3655 
4610.4967 
4610.6806 
4611.6345 C 2  
4611.6345 C 2  
4611 .a775 
46 12.4626 
4612.6235 
4612.7595 
46 13.6783 
46 14.3495 
4614.8680 
4615.1897 
4615.3318 
4615.4529 
46 15.7344 
4615.8878 
4615.9345 
4616.0003 
46 16 A190 
4617.0364 
4617.4062 
46 18.0254 
46 18.4546 
46 18.7502 
46 18.8650 
46 18.9000 
4618.9491 f S02JDG 
4619.1678 
4619.2577 
4619.3377 
4619.9350 
4620.6655 
4620.8641 
4621.4159 
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2.0- 2.0 2.0- 2.0 

3:O- 2.0 

I 

.95 

.94 

.46 
.73 
.12 

i 0.961 0.952 9 i 
I I 
I 1.345 1.473 128 It 
I I 
I 0.995 1.100* 105 I 
I 0.355 0.000 0 I ! 1.510 1.46% 47 I -  . 4,- ,. rr- -,.- I .  

-188 i 4682.0808 
I 4683.2277 

35 I 4683.2562 
I 4683.3545 

-72 I 4683.5358 i 12351.522-33696.921 
1 10486.922-31831.325 
4 29113.602- 7774.653 

.35 
1.51 

.ooo 
1.46 

e, 

I 4683.7539 
-29 4683.8566 

a. I,... ...,.a 
.05 
I,. 

DJO 
1 38914.005-17572.608 
0 
0 

i 21334.217 3 23108.865- 7774.653 
2 21333.312 1 43i5?.700-21919.400 

2 21327.967 1 26530.020- 5502.060 
2 21316.357 0 17296.905-38623.240 
2 21370.703 1 17242.750-X563.445 

6 30499.250- 9179.262 
8 12048.548-33366.475 
1 9724.351-31042.204 

2 1329.347 1H 

. I ,  

10 ! I .  1.1 .3Lt .OU ! I .  14U U.3JJ X> !t 90LIL1. VLUY 
4685.6330 
4685.7079 
4685.9943 
4686.1931 
4687.0643 fDJO2JDG 
4687.3676 
4687.7214 
46e8.9546 

! ! ! 
I I I 

1:22 1:47 .25 I 1.210 1.463* 253 I -6 I 
1.185 1.345 .160 I 1.190 1.345 155 I I 
1.2 . .77 I I I 

-0.08 1.16 1.24 1-0.097 1.169 1266 I 85 I 

1 5.0- 4 . 0  5.0- 4 . 0  
~ 7.5- 7.5 7.5- 7.5 
1 
I 0.5- 1.5 0.5- 1.5 
1 . - . 4.5- 3.5 
I . - . 2.5- 2.5 
I 4 . 0 -  5.0 4 . 0 -  5.0 
I 1.5- 1.5 1.5- 1.5 
1 3.0- 3.0 3.0- 3.0 

i 0.494 0 .640~  146 i i 
I 1.200 1.055* 115 I 1 

1:14 1:45 .31 I 1.150 1.454* 304 I- -28* I 
-0.055 .13 .185 1-0.054 0.129 183 1 23 I . .565 I 0.442 1.010 568 I -81 I 

1 21313.?C7 
2 21317.869 
1 21317.869 

. - - . . . . - 
4689.1220 
4689.5879 3LNS 
4689.5879 3LNS 



121317.869 
1 21313.629 

2 13 11.883 
2 21311.592 

2 13 10.78 1 
1 21307.500 
2 21306.249 - - .~ 

2 21303.177 
21302 .&Vi 

1 21301.956 
1 21301.670 

21300.493 
21299.602 

2 21297.650 
1 21292.190 
1 21291.303 
2 21275.807 
1 21274.943 
2 21264.598 
2 21257.110 
1 21248.242 
2 2 1 2 4 7 . m  
1 21246.619 
2 21246.054 
1 21245.454 
2 21243.721 

2 1243.526 
1 21242.118 

2 1232.742 

8R 25517.477- 4299.659 51 
. 4  29088.272- 7774.653 10 
0 
5 28809.965- 7498.364 -9 
1 
1 37912.285-16604.786 1 
5 32032.35-10726.322 -14 
2 12048.548-33351.730 -5 
1 

12159.465-33461.419 2 
31540.149-10238.473 -6 

i 
4 
0 
0 
7 
6 
1 
6 
3 
8 
3 
0 
0 
1 
0 
0 
0 
0 
3 255'11.775- 4299.659 2 
1 

23312.615- 2014.966 
25591.845- 4299.659 
19057.958-40351.235 
28774.175- 7498.364 
35616.875-14341.947 
26766.650- 5502.060 
29895.355- 8638.233 
8768.139-30016.377 

13013.685-34261.065 
29021.267- 7774.653 
31972.395-10726.322 
12351.522-33596.975 
43163.110-21919.400 

1 
4 

26 
-4 
15 
8 - 12 
4 
8 
5 - 19 
1 

11 

2 21230.031 4 16499.640-37729.665 6 
1 21222.195 4 31460.669-10238.473 -1 
2 21219.717 3 8709.640-29929.355 2 
1 21217.650 1 13517.647-34735.314 -17 
1 21217.312 4 27361.817- 6144.515 10 

1 21215.103 1 14737.788-35952.890 1 
1 21213.050 6 23416.666- 2203.606 0 
2 21208.811 4 13eO9.910-35018.725 -4 

21216.173 1 

21207.400 1 
21205.410 0 

2 21199.721 6 28478.555- 7278.862 -2 
2 21198.133 3 25916.090- 5717.976 19 

21197.162 1 
1 21195.972 6 30375.227- 9179.262 7 
1 21193.674 0 13726.661-34920.315 20 

1 21192.935 0 118'i0.715-33033.638 12 
1 21190.225 2 14737.788-35928.010 3 
1 21186.741 2 31425.212-10238.473 2 

21193.165 0 

21130,250 1 
21177.819 0 

21176.434 0 
1 21177.212 7 28951.847- 7774.653 18 

2 21168.312 3 30410.665- 9242.356 3 
2 21167.896 6 26669.945- 5502.060 11 

OBS OBS TERM TERM I 06s OBS OBS I TERH TERH TERH 1 OBS TERM 
J2 - J1  J2 - J1 I G2 G I  DG I G2 61 OG I IS IS 

2.0- 2.0 2.0- 2.0 
3.0- 4 . 0  3 . 0 -  4 . 0  

2.5- 2.5 2.5- 2.5 

6.0- 6.0 6.0- 6.0 
4.5- 4.5 4.5- 4.5 
1.5- 2.5 1.5- 2.5 

- . 4 . 0 -  3.0 
7.0- 6.0 7.0- 6.0 

1.5- 1.5 1.5- 1.5 
3.0- 2.0 3.0- 2.0 - . 5.0- 5.0 
3:5- 2.5 3.5- 2;5 
1.0- 2.0 1.0- 2.0 
2.5- 1.5 2.5- 1.5 
4.5- 5.5 4.5- 5.5 . - . 2.0- 2.0 . - . 5.5- 4.5 - . 4 . 0 -  4 . 0  . - . 4.5- 4.5 - . 6.0- 5.0 - . 7.5- 7.5 

3.0- 2.0 3.0- 2.0 

3.5- 2.5 3.5- 2.5 
7.0- 6.0 7.0- 6.0 
3.5- 2.5 3.5- 2.5 - 1 2.0- 3.0 
3:O- 3.0 3.0- 3.0 

- . 3.0- 4 . 0  
2.0- 1.0 2.0- 1.0 
4.5- 3.5 4.5- 3.5 

3.5- 4.5 3.5- 4.5 
2.5- 3.5 2.5- 3.5 

6.0- 5.0 6.0- 5.0 - . 3.0- 3.0 

3.0- 3.0 3.0- 3.0 
3.0- 4 . 0  3.0- 4 . 0  
7.0- 6.0 7.0- 6.0 

5.0- 4 . 0  5.0- 4 . 0  

4.5- 3.5 4.5- 3.5 
1.5- 1.5 1.5- 1.5 

1.36 1.48 .12 
1.00 1.46 .46 

1:24 1:32 .08 
1.15 1.15 . .095 
1.325 1.390 .065 
0.059 .800 .859 

1:206 1:431 .225 

:67 1:88 1.21 
.99 1.48 .49 

1:14 1132 .18 
1.00 .86 .14 
1.04 1.16 .12 
1.12 1.49 .37 

:915 1:48 .56 

:78 1:04 .26 
1.13 1.43 .30 

.305 1.280 .975 

.89 .90 .01 
1.310 1.475 .16 

1:31 1:50 .19 
.65 .91 .26 

1:175 11545 .370 . .55 

1132 1145 .13 

. .10 
.82 .96 .14 

1.168 1.427 .259 

1128 1:46 .18 

1:127 11370 .243 
1.355 1.175 .18 

I 
1.360 1.482* 122 1-096 -92 
1.005 1.463 458 I- -58 

I 
1.230 1 . 3 2 1 ~  9 1  I 46 34 

-15 
I 

1.109 0.950* 159 I 
1.335 1.391 56 I t  16 
0.054 0.800* 854 I -105 

I 
0.844 0.950* 106 I -300 
1.205 1.431 226 I 26 

I 
0.680 1.881*1201 i 
0.990 1.48246 492 I 
1.375 1.070 305 I 
1.140 1.321* 181 I 092 
1.000 0 .852~ 148 I 
1.058 1.169 111 I 062 
1.150 1.514 364 I 
0.362 1.140 778 I 
0.950 0.920 30 I 
0.000 1.463* 0 I 
1.210 1.391* 181 I 
0.995 1.315 320 I 
1.180 1.345 165 

106 
-26 

89 

73 
69 

-32 1 - 155 
-43 

-219 

I 

I 
0.915 1.482 567 I 075 84 

0.773 1.050* 277 1-281 -274 
1.140 1 . 4 3 1 ~  291 I 066 72 
0.308 1.280* 972 1-214 -214 
0.892 0.899 7 I -248 
1.310 1.473 163 I -51 

I 
0.815 1 .100~ 285 I 
1.320 1 . 4 9 5 ~  175 I+ 23 
0.657 0.911 254 1-105 -114 

I 
229 

I 
1.175 1.545 370 I t  
1.040 1 .596~ 556 I 62 

I 
1.320 1 .454~ 134 1-099 -102 
1.150 0.930 220 I -251 

I 
0.811 0.910 99 I -268 
0.815 0.960 145 1-183 -184 
1.170 1.431 261 I 29 

I 
I 

1.290 1.463* 173 1-070 -64 

381, 
I 

1.126 1.369 243 I 
1.350 1.169 181 I 108 105 

4689.5879 3LNS 
4690.5209 
4690.9051 
4690.9692 
469 1.1477 
4691.8701 
4692.1456 
4692.8222 
4692.8868 
4693.0912 
4693.1542 
4693.4135 
4693.6099 
4694.0401 
4695.2438 
4695.4394 
4698.8593 
4699.0502 
470 1.3362 
4702.9923 
4704.9552 
4705.1443 
4705.3146 
4705.4397 
4705.5726 
4705.9565 
4705.9997 
4706.31 16 
4708.3899 
4708.99 1 1 
47 10.7299 
47 11.2800 
47 11.7390 
471 1.8140 
4712.0670 
4712.3046 
47 12.7585 
47 13.7027 
47 14.0 163 
4714.2364 
47 15.7238 
4716.0771 
4716.2931 
4716.5579 
47 17.0693 
47 17.1826 
4717.2338 
4717.8371 SI 
4718.6130 SO 
4720.0591 
4720.6009 
4720.7362 
4720.9096 
4722.72 10 
4722.8 138 

w 
h, 
0 



C 

21132.705 1 
121151.708 5 289C6.355- 7774.653 6 
2 21130.351 8 24355.120- 3235.770 1 
2 21129.124 1 41451.460-20322.349 13 
2 21128.785 0 37874.470-16745.720 35 

I 
1 21161.609 1 12157.465-33321.067 7 I . - . 4 . 0 -  5.0 
1 21156.737 6 27301.2t8- 6144.515 14 I 4 .0 -  3.0 4 . 0 -  3 .0  
2 21155.757 0 23170.720- 2014.966 3 1 . - . 0.5- 1.5 
1 21153.770 1 8766.139-29921.699 10 I . - . 2.0- 2.0 

. 

2 21153.526 1 3596.850-14433.351 27 I . - . 1.5- 1.5 
2 21151.603 5 2G337.360- 3235.770 18 I 1.5- 0.5 1.5- 0.5 

3.0- 4 . 0  3.0- 4 . 0  
0.5- 0.5 0.5- 0.5 . - . 5.5- 6.5 
. - . 1.5- 2.5 

2 21112.707 0 17242.750-33355.450 7 I . - . 2.5- 1.5 
121111.616 9 23315.209- 2203.606 13 
1 21103.660 0 15424.387-36528.070 -23 

21103.288 0 
21100.808 0 

2.0- 1.0 2.0- 1.0 . - . 3.0- 3 . 0  

- . . . . - . - 
1 21097.556 3 25397.206- 4299.659 9 i 1.0- 2.0 1.0- 2.0 
2 21096.799 3 30339.150- 9242.356 5 I 4.5- 3.5 4.5- 3.5 
2 21095.135 4 25064.960- 3969.846 21 I 1.5- 2.5 .1.5- 2.5 
1 21093.973 4 28868.619- 7774.653 7 I 5.0- 4 . 0  5.0- 4 . 0  

21093.081 2 I 
2 21090.314 

2 1089.408 
2 1 OC3.878 

121087.835 
2U85.990 

1 21056.314 
1 21033.195 
2 21082.846 
2 21051.092 
1 21078.221 

21077.849 
21075.137 

121074.607 
21074.209 

1 21073.812 
21073.080 

2 21071.874 
21056.253 

1 21055.244 
2 21052.422 
1 21951.CP2 
2 213c19.091 

210<5.307 

0 17532.937-35623.240 
1 
0 
0 11840.715-32928.540 
0 
0 8768.139-29354.442 
6 30262.453- 9179.262 
2 30790.830- 9707.980 
3 32280.320-11799.241 
0 13726.661-34804.860 
0 
0 
0 9386.801-30461.399 
0 
0 12177.963-33251.780 
0 
3 31798.195-10726.322 
1 
414 9724.351-30779.585 
1 36540.920-15458.530 
4 27196.404- 6144.515 
3 25018.940- 3969.846 
1 

11 

10 

11 
4 
-4 
13u 
22 

9 

-5 

1 

10 
32 
-7 
-3 

. - . 3.5- 3.5 
7.0- 6.0 

. - . 3.0- 2.0 

. - . 2.0- 1.0 
6.0- 5.0 6.0- 5.0 . - . 5.5- 6.5 

i 5.5- 5.5 5.5- 5.5 . - . 3.0-  4 . 0  

8 -  , . . 5.0- 5.0 

. . 1.0- 2.0 

~ 4.5- 4.5 4.5- 4.5 
I 
1 3.0- 3.0 3.0- 3.0 
~ . - . 3.5- 3.5 

3.0- 3.0 3.0- 3.0 
~ 2.5- 2.5 2.5- 2.5 
I 

I -  

I 

I I 
I 0.844 1.200~ 356 I 

488 I 
I 1.082 1 . 8 8 1 ~  799 I 

1985 1:470 .485 I 0.985 1.473 

i 0.362 1.070~ 703 i 
I 1.160 1 . 9 2 5 ~  765 I 

.940 .3oo .640 i 0.955 0.299 656 i 29 
I 1.020 1.250* 230 I 
I 1.140 1.680~ 540 I 

- 187 
0 

114 
-273 
210 
287 
152 
44 

I I 

I 1.280 1.314 34 I 52* 
I 1.030 1.671 641 I 

304 1-193 -200 
I 0.525 0.000 0 I -312 

11230 1:460 .230 I 1.230 1.463 233 I 054 57 
2.42 -30 2.12 I 2.420 0.299~2121 1-125 -121 

:805 1:115 .310 I 0.811 1.115 

-410 

1 : 335 

.765 
1.155 .xo 
1.085 
1.30 

I I 
I 1.065 1.314 249 I 
I 0.362 1.330* 968 I -370 

.135 .725 I 0.414 1.140 726 I -532* 

.495 .160 

.480 .715 

.370 .215 

1.200 0 . 6 9 8 ~  502 i -99 
1.335 1.495 160 I- -40 
1.106 0.985 121 I 

! 
I 

0.776 1.482 706 I -17 
1.154 1.369 215 I 116 

.670 1.09 i 0.550 1.670 io90 i -104 
,460 .375 I 1.085 1.463 378 I -1 
.30 .23 I . I 

I 0.640r 598 I 
I 

I I I 0.811 1 . 0 6 0 ~  249 1 -212 
I I 
I 0.362 1.180+ 818 I -254 

1:280 1:450 .167 I 1.284 1.454 170 1-056 -69 
I 1.175 1.485 310 I 78 . .168 I 1.209 1.373 164 I +  36 
I 1.150 0.941 209 I -298 
I I 
I I 
I I 

I I . .10 I 1.290 1.391* 101 I 079 89 
I I 

:445 :865 -420 I 0.442 0.860 418 1-180 -154 

1.335 1.670 .284 I 1.385 1.670 285 I 311 

I 0.801 0.990 189 I -197 

I 0.525 1.465 940 I -212 

I 1.200 1.057* 143 I 272% 
1:280 1:470 .188 I 1.282 1.473 191 I *  44 

I I 

4724.2170 
4725.2937 
4725.5238 
4725.9677 
4726.0222 
4726.4507 
4726.6617 
4727.0962 
4727.7487 
4730.3770 
4730.6786 
4730.9017 
4731.2056 
4731.4803 
4731.5562 
4731.686 1 
4732.0754 
4732.3417 
4733.0860 
4734.0088 
4734.0964 
4734.5511 
4735.1595 
4735.4042 
4737.1895 
4737.2730 
4737.8298 
4738.5601 
4738.7301 
4739.1039 
4739.3650 
4739.5654 DJO 2JD6 
4740.1872 
4740.3909 
4740.5100 
4740.7445 
4740.9345 
4741.0864 
474 1.7878 
4741.8663 
4742.2609 
4742.9068 
4742.9905 
4743.6009 
4743.7202 
4743.8098 
4743.899 1 
4744.0639 
4744.3354 
4747.8552 
4748.0827 
4748.7 192 
4748.84 10 
4749.4707 
4749.6476 

W 
N 
c-, 



C HA'IEINIBER I T2 - T1 0-C 

1 21045.228 1 
2 21052.751 0 
1 21042.222 0 
1 210r11.579 0 
1 21039.923 0 

21033.178 0 
21013.645 0 

2 21037.471 1 
21031.740 2 

1 21031.230 6 
1 21023.252 7 
121027.133 0 

21026.577 0 
2 21025.745 0 

21025.337 1 
2 21023.904 2 
2 21023.133 0 
1 21022.847 0 

21020.416 2 
21014.562 0 
21014.295 0 
21012.021 0 

1 21011.193 3 
121010.325 5 

21008.664 0 
1210C8.280 5 
1 20999.437 1 
1 20977.814 4 

20997.425 1 
2 20997.003 1 

20996.120 0 
1 20995.404 0 
2 2CS94.826 0 

20994.043 0 
2 20992.546 1 
2 20992.055 2 
1 20990.052 3 
2 2@?87.399 3 
2 20937.022 1 

2G985.394 2 
1 20984.636 2 

20953.322 0 
2 20381.803 0 

20781.608 1 
1 20930.399 3 

2CS78.171 0 
2 20970.943 8 
123959.540 0 

20968.506 0 
20955.814 2 

2 20954.649 3 
20963.741 1 

2 2C962.943 1 
20957.875 0 

1 20957.072 3 

14325.007-35370.230 5 
31231.210-10183.453 4 
152'19.635-36291.840 17 
35533.505-14341.947 21 
12177.963-33217.880 6 

26755.425- 5717.976 22 

27175.729- 6144.515 16 
25328.907- 4299.659 14 
16734.151-37761.260 24 

37771.420-16745.720 45 

31750.220-10726.322 6 
58062.615-17039.457 5 
16155.109-37177.970 -14 

12351.522-33362.705 10 
9386.801-30397.106 20 

9386.801-30395.062 19 

6313.866-27311.658 22 
12351.522-33351.007 12 

25358.470-46355.430 43 

37271.740-16276.332 -4 
37281.410-16286.582 -2 

42050.415-21957.925 56 
29630.290- 8638.233 -2 

9724.351-30714.385 18 
30223.760- 9242.355 -5 
32994.525-12007.503 0 

10456.922-31471.542 16 

36470.320-15485.530 13 

27124.898- 6144.515 16 

24205.690- 3235.770 23 
12351.522-33321.067 -5 

32763.860-11799.241 30 

28421.805-49384.725 23 

35299.015-14341.947 4 

0.5- 0.5 0.5- 0.5 i .89 2.40 1.51 
2.0- 3.0 2.0- 3 . 0  I . . .26 
3 . 0 -  2.0 3.0- 2.0 I .92 .85 .07 . - . 1.0- 1.0 I .52 .52 

I .  
I .  . - . 4.5- 3.5 I . ~~ 

i .  .96 .28 
4 . 0 -  3.0 4 . 0 -  3.0 I 1.020 1.470 .450 
3 . 0 -  2.0 3 . 0 -  2.0 I 1.340 1.480 .140 . - . 2.0- 3.0 I . 

I .  . - . 1.5- 2.5 I . 
I .  

5.5- 4.5 5.5- 4.5 i . . - . 2.5- 1.5 I . - . 5.0- 5.0 I . 
I .  
I .  
I .  
I .  - . 6.0- 7.0 1 . 
I .  

5:O- 5.0 5.0- 5.0 I .805 1:005 .200 

5.0- 4 . 0  5.0- 4 . 0  I .800 .920 .120 
6.0- 6.0 6.0- 6.0 I .995 1.245 .250 
4 . 0 -  5.0 4 . 0 -  5.0 ! .485 1.035 .550 

I .  . - . 4.5- 3.5 I . 
I .  . - . 2.0- 2.0 I . . - . 0.5- 0.5 I . 
I .  - . 1.5- 2.5 I . 

- . 3.0- 4 . 0  I . . .71 

- . 1.5- 1.5 I . 
I 1.09 1:09 

I .  - . 3.5- 3.5 I . 

I .  
- . 6.0- 5.0 I . 

I .  
I .  - . 6.5- 5.5 I . 
I .  . - . 2.5- 2.5 I . 
I .  

5:5- 5.5 

415- 3.5 

5.5- 5.5 I 1.116 1:514 .398 

4.5- 3.5 I 1.075 1.370 .295 

1.0- 1.0 1.0- 1.0 I .350 2.190 1.84 

1.0- 2.0 I .  . .69 
2.0- 3.0 2.0- 3 . 0  I 1.18 1.47 .29 

1.5- 0.5 1.5- 0.5 I .a0 ,300 .%O 

3.0- 2.0 3.0- 2.0 I 1.040 .860 .180 

I 
0.975 0.869 106 1-140 -141 
0.860 2.402*1542 I 73 
0.715 0.980 265 I -257 
1.032 0.852 180 I 155 
0.525 0.520* ' I  

122 1.200 1.596* 396 I 
1.021 1.473 452 I- -9 
1.340 1.482 142 1-126 -128 

i 
I 240 

0.928 1.110* 182 I 
I 

1.470 1.671* 201 I 
I 124 

1.180 1.391 211 I 
1.110 1.354 244 I 
0.948 1.125 177 I -230 

I 
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1 20679.335 

20678,557 
12C.677.654 

20677 -249 
2 20676.384 

20675.360 
20673 -74 1 

120672.780 
120669.158 
2 20565.250 
120661.276 
2 20660.403 
2 20656.336 
2 20552.999 
1 20652.113 

20651.077 
1 20650.391 
1 20647.477 
1 20545.990 
2 20645.621 
2 20643.710 

20642.797 
1 20641.747 

20640.876 
20640.477 

2 50639.011 
1 20633.625 
2 20637.599 

20636.996 
20635.549 

1 20635.288 
20634.506 

120632.584 
2 20631.381 
120526.570 

20625.250 
20623.909 
20623.123 

2 20522.704 
2 20621.740 

206 13.726 
20513.276 

2 20612.301 
2 20511.855 

2061 1.49 1 
20611.120 
20609.380 
20609.095 

0 12177.963-31856.230 
2 
2 17911.977-33599.385 
0 
0 
3 925.801-30071.870 
0 26401.370- 5717.976 
OC 17C81.874-37761.260 
0 
4 ,11747.245-32424.890 
1 
0 37839.835-17163.470 
1 
0 
3 25447.410- 7774.653 
6 36414.798-15745.648 
0 22799.695-43464.975 
3 30379.721-10238.473 
0 26162.460- 5502.060 
0 17073.340-37729.665 
5 23895.355- 9242.355 
1 14025.007-34677.111 
0 
2 12159.465-32309.844 
5 9724.351-30371.819 
3 14025.007-34670.995 
7 24615.450- 3969.846 
3 37807.135-17163.470 
0 
0 11840.7 15-32482.465 
0 
01.1 
2.. 22653.955- 2014.966 
3 29817.890- 9179.262 
1 23879.945- 9242.356 
0 
0 
0 16155.109-36791.380 
1 
5 10486.922-31119.494 
5 29269.625- 8633.233 
3 36372.210-15745.648 
OW 
1 
1 
0 28478.585-49101.285 
0 17733.709-38355.450 
0 
0 
2 28110.650- 7498.364 
6 15641.100-36252.985 
0 
0 13517.047-34128.739 
0 
1 

I OBS 
0-C I J2 - .---- 

30 

-3 

16 
41 

-48 

9 

19 

23* 
8 

-30 
28 

3 
11 
0 
9 

12 
9 
2 

17 
45 

-3 

12 
-3 
10 

17 

12 
-11 

8* 

4 
-1 

15 
0 

28 

ODs TERH TERfl I OBS 
J1 J2 - J1 I 62 

OBS 
61 

OBS 
06 

. - . 5.0- 5.0 . - . 4.5- 3.5 . - . 4 . 0 -  3.0 

0.0- 1.0 0.0- 1.0 

. - . 3.5- 4.5 

4 . 0 -  4.0 4.0- 4.0 
4.0- 3.0 4.0- 3.0 . - . 4.5- 5.5 
5.0- 6.0 5.0- 6.0 . - . 1.5- 1.5 . - . 1.5- 2.5 
4.5- 3.5 4.5- 3.5 . - . 4.0- 4.0 

. - . 4.0-’4.0 
3.0- 3.0 3.0- 3.0 
. - . 4 . 0 -  5.0 

1.5- 2.5 1.5- 2.5 
3.5- 4.5 3.5- 4.5 

. - . 4.0-’4.0 
3.0- 3.0 3.0- 3.0 
. - . 4 . 0 -  5.0 

1.5- 2.5 1.5- 2.5 
3.5- 4.5 3.5- 4.5 

. - . 3.0- 4.0 

- . 2.5- 1.5 . - . 5.0- 5.0 . - . 2.5- 3.5 

. - -. 5.0- 5.0 

1.0- 2.0 1.0- 2.0 
5.5- 5.5 5.5- 5.5 
4 . 0 -  3.0 4.0- 3.0 

. - . 3.5- 4.5 . - . 0.5- 1.5 

1.5- 2.5 1.5- 2.5 
3.5- 3.5 3.5- 3.5 

- . 2.0- 3.0 

1.0- 2.0 

:OOO 1177 

1:025 11465 .420 
1.11 1.14 .03 

l I 0 6  1;42 .36 

1:13 1:35 .22 

.445 

1: 005 
1.09 

.35 
1.11 
1.090 

.640 .195 

.665 .660 

.20 .ll . SHAL 

.81 .46 

.52 .410 

.145 .055 

1895 1:315 .420 
1.04 1.02 .02 

I TERfl 
I 62 

TERM 
61 

TERfl I OBS TERfl 
DG I IS IS 

I 
0.525 0.320* 205 I -279 

I 146 
1.145 1.039 106 I 

I 
I 

0.801 1.290* 489 1-303 -302 
1.220 1.596* 376 I 126 
1.217 1 .110~ 107 I 

I 
0.000 1.770* 0 1-256 -256 

1 
1.220 1.200 20 I 

I 
I 

1.025 1.463 438 I 128 133* 
1.100 1 .145~ 45 I 103 103 

1.090 1.431* 341 I+ 48 
0.710 1.169* 459 I 136 
0.576 1.050* 474 1-315 -314 
1.150 1.369 219 I 095 8 1  
0.975 1.080 105 1-234 -240 

1.330 i.a50* 280 I 

I -  
0.844 0.900 56 i-219 -217 
0.442 0.640 198 1-282 -283 
0.975 1.010* 35 I -214 
1.011 1.670 659 i 124 112 

0.811 1 . 3 3 0 ~  519 I -343 

1.090 1.200* 110 I 220 2 2 0 ~  
I 
I 
I 

1.360 1.881* 521 I 9179 
1.110 1.454* 344 I- -28s 
1.026 1.369 343 I 88 

i 
I 

0.948 1.025 77 I 

1.110 1.514 404 I 084 87 
1.082 1.145 63 I 213 213 

1-428 
0.355 0.814 459 1-213 -218 

i 
I 
I -  

I +  
I 

0.899 1.321 422 I+  

1 
I 
1-320 

1.175 1,050* 125 1-290 
,0.510 0.698*1208 1-093 -111 

62 
1.040 1.004* 36 I -130 

0.892 1.106 214 I -245 

4832.3004 
4832.4559 
4832.5087 
4832.7683 
4832.84 19 
4833.046 1 
4833.4363 
4a34.3939 
4834.5765 
4834.7876 
4834.8823 
4835.0846 
4835.324 1 
4835.7027 
4835.9275 
4836.7750 So PB 
4837.6897 
4838.6202 
4838.8246 
4839.7774 
4840.5594 so 
4840.7670 
4841.0099 
4841.1707 DJO 
484 1 3 5 3 9  
4842.2027 
4842.2892 
4842.7375 
4842.95 17 D J l  
4843.1980 
4843.4024 
4843.4960 
4843.8401 
4843.9307 
4844.1715 
4844.3130 
4844.4180 
4844.4792 
4844.8976 
4845.3489 
4845.6315 
4846.76 17 
4847.0719 HAZY 
4847.387 1 

4847.6703 
4847.8969 
4849.7817 
4849.8875 
4850.1169 
4850.2148 
4850.3075 
4850.3949 
4850 A 0 4 4  
4850 A 7  1’4 J2030Q 

4847.57 ia  

w 
N 
m 



c 
2 20508.205 1 
2 20606.476 4 
1 20604.240 7 
2 20502.771 6 

25601.767 0 
20599.764 2 
20597.290 0 

1 20596.786 0 
20596.313 0 
20596.015 3 

2 20595.834 3 
2 20534.084 2 
1 20593.865 4 
1 20590.984 2 

20590.398 2 
1 20589.731 1 
120589.255 2 

20528.941 0 
20587.910 2 
2025.571 0 

120585.705 1 
20585.443 0 

2 20584.515 1 
1 20532.016 2 
1 20X1.124 2 

20579.147 0 - . - . . . . . 
20577.833 0.. 
23576.553 0 

1 20575.748 1 
1 20573.565. 1 

20572.056 0 

12992.644-33500.850 -1 - .- . 
8709.640-29316.115 1 

24903.894- 4299.659 5 
26320.735- 5717.976 12 

15424.387-36021.165 8 

15557.156-36252.985 5 
32393.315-11799.241 10 
9724.351-30318.195 21 

26735.491- 6144.515 8 

13517.647-34107.378 0 
9386.801-29976.039 17 

26730.201- 6144.515 19 

30292.495- 9707.980 0 
8768.139-29350.139 16 

16834.379-37415.495 8 

13517.647-34093.375 20 
28348.462- 7774.653 36 

1 20533.227 8 15074.958-35644.180 5 

2 20567.557 0 29809.915- 9242.356 8 

120564.2M 6 26708.790- 6144.515 13 

23558:125 0 

20566.363 0 

20562.9’4 0 

20562.154 1 
1 20562.331 0 34240.242-13677.903 -8 

~~- 
2056l.Oi9 0 
20560.864 1 
20557.169 0 

2 20555.831 1U 37720.350-17163.470 1 
1 20554.811 1W 16834.379-37389.145 45 
2 20552.070 

20550 ~ 426 

20545.301 
20545.705 

1 20540.343 
20539.615 
20535.763 

0 
3 

2 20549.8?8 3 
2 20549.137 5 

20547.655 0 
20546.740 0 

0 
2 
0 
1 
0 

16499.640-37049.535 3 
27828.005- 7278.862 -6 

12177.963-32718.268 33 

. - . 2.5- 2.5 
3.5- 2.5 3.5- 2.5 
3.0- 2.0 3.0- 2.0 
2.5- 3.5 2.5- 3.5 

. - . 3.0- 3.0 

. - . 2.5- 3.5 

. - . 6.5- 5.5 . - . 3.0- 2.0 . - . 2.0- 3.0 

. - . 2.0- 3.0 . - . 5.0- 4 . 0  

. - . 3.0- 3.0  

- . 6.5- 6.5 
210- 3.0 2.0- 3.0 . - . 5.0- 5.0 

2.0- 1.0 2.0- 1.0 . - . 4.0-  4 . 0  

. - . 7.0- 7.0 

. - . 3.5- 3.5 

3.0- 3.0 3 . 0 -  3.0 

. - . 2.0- 1.0 

. - . 4.5- 4.5 . - . 5.0- 6.0 . - . 5.5- 5.5 
5.0- 4 . 0  
3.5- 2.5 3.5- 2.5 
4.5- 4.5 4.5- 4.5 

. - . 1.0- 1.0 

:305 1:140 .835 
.915 1.480 .565 
.050 1.595 .545 

:oo 1:oo 

.36 .91 .55 

.96 .97 .01 

:89 1:31 .42 

1:09 1.07 

:850 1:470 .620 

. .33 
.790 .745 .035 . .135 

0.643 1.263 620 
0.308 1.140 832 
0.915 1.482 567 
1.050 1.596 546 

1.106 1.048 58 

1.000 1.004 4 
1.150 1.373~ 223 
0.442 0.940 498 
1.062 1.473 411 

0.892 1.160* 268 
0.801 1.070 269 

0.950 1.473 523 

1.123 1.485 362 
0.362 0.910 548 
0.961 0.980 19 

0.892 1.310* 418 
0.000 1.463* 0 

1.097 1.070* 27 

1.068 1.369 301 

0.855 1.473 618 

1.190 1.442* 252 

1.145 1.200 55 
0.961 1.085 124 
1.150 1.555 405 

0.773 0.730 43 
1.410 1.545* 135 

0.525 0.600* 75 

-104 
-191 -1919 
110 110 

12 

b 

-155 

- 149 
-118 

1069 
-243 -222 
b 75 

-173 -218 
-161 -169 

-21 

11 
-190 -188 
-235 -235 
-584 

-219 -222 - 32 

-176 -173 
-224 

-231 

-090 -58 

-283 

+ 

351 342 
-147 -139 

-443 
53 
85 

107 
-213 -203 - 
232 

4851.0809 
4851.4880 
4852.0 145 
4852.3604 
4852.5969 
4853.0640 
4853.6517 
4853.7705 
4853.8819 
4853.9522 
4853.9948 
4854.4073 239 C2 
4854.4589 
4855.1381 
4855.2763 
4855.4336 ISQ 
4855.5459 
4855.6199 
4855.8631 
4856.1789 
4856.3832 
4856.4450 
4856.6640 
4857.2537 
4857.4642 
4857.9308 
4858.2396 
4858.5433 
4858.7333 
4859.1828 
4859.6053 
4860.2737 DJO 
4860.5341 
4860.6660 
4860.9505 
4861.4410 ISQ 
486 1.7578 
486 1.9 037 
4861.9456 
4862.1974 
4862.2506 
4863.1246 
4863.1927 
4863.6825 
4864.3312 
4864.7203 JQ 
4864.8453 
4865.0255 4865.3288 

4865.5930 
4865.6970 
4865.8381 
4867.1084 
4867.2809 
4868.1939 

W 
10 



1 OBS OBS TERM TERM I OBS OBS 09s I TERM TERM TERfl I OBS TERM 
C WAVEtUIBER I T2 - T1 0-C 1 J2 - J1 J2 - J 1  I 62 61 DG I G2 61 DG I IS IS HAVELENGTH NOTES ------------------- 

4868.6899 
4869.2407 
4869.5244 HAZY 
4869.8890 
4869.9550 
4870.5142 
4870.7273 
4870.8649 f 

-62 

-15 . 7.0- 6.0 I . I 1.097 1.070~ 27 I -185 

I I I I I 1.100 1.373* 273 I 2 20533.671 0 32332.915-11799.241 -3 I . - . 4.5- 5.5 I . 
120530.152 3W 17045.776-37575.920 8*1 1.0- 2.0 1.0- 2.0 I 1.495 1:24 .255 I 1.474 1.220* 254 I 1-337 20531.348 0 1 I .  I 

. 2.5- 2.5 I 1.32 1:32 I 1.320 1.321* 1 I 151 152 

I 
1 20528.615 15374.953-35603.!%2 

28026.690- 7498.364 
-9 i 
-2 1 

1 
I 
I 
I 
I 
I 
I 

2 20528.324 
20525.980 
20525.052 
20524.502 
20524.048 
20523.672 
20520.941 

I I .  
I .  
I 1.08 . I 
I .  I 
1 .  I 
! -  ! 

i t  
I 
I 
I 
I- 

4870.9726 
487 1.0619 
4871.710 1 
4871.8683 
4872.02 12 
4872.3633 
4872.6341 
4872.634 1 
4873.0179 
4873.1222 
4873.4536 
4873.6394. 
4874.1025 
4874.8359 
4875.0256 
4875 2990 
4876.0481 
4876.2 136 
4876.4648 
4876.6346 
4876.7728 
4876.9299 
4877.4476 
4877.8267 
4878.0545 
4878.6365 
4878.6658 
4878.7908 
4879.7367 
4879.9859' 
4880.1014 
4880.4929 
4850.5715 
4880.6656 
4880.9051 
488 1.1434 
4881.3038 
4881.4749 
4881.7657 
4882.0137 
4832.0983 
4882.1958 
4882.9770 
4883.7776 
4884.2350 
4884.5082 
4884.9875 

20520.275 I .  
2 20519.631 3 27798.480- 7278.862 13 i 3.5- .5 3.5- 4.5 I 1.02 
20518.190 0 1 I .  

120517.050 5 15074.958-35591.995 13 I 7.0- 8.0 7.0- 8.0 I 1.097 
120517.050 3 24816.699- 4299.659 10 I 2.0- 2.0 2.0- 2.0 I 1.165 
20515.434 0 I I .  

1 20514.995 3 28289.640- 7774.653 8 I 3.0- 4.0 3.0- 4 . 0  I 1.129 

I 
.52 

.lo2 

.480 

.50 

.005 

.315 

.463 .334 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1.060 1 . 5 ~  4-5 i t  74 
I 256 

1.097 1.105 8 1-218 -209 
1.165 1.482 317 I -54 

-2 
I 

1.130 1.463* 333 I 
I 

2 LNS 
2LNS 

PB 

20513.600 0 
20512.818 0 

i .  
I .  i - 143 

72 1.103 1.369 266 It .36 .270 
I 266 
1-234 

1 
0.995 1.101 106 1-209 -208 

-. - . . . . - - 
20506.985 i i 

1 20505.835 1 12351.522-32857.357 0 I . - . 6.0- 6.0 I . 
20502.685 1 i i .  

2 20501.9m 2 37665.440-17163.470 19 I 4.5- 4.5 4.5- 4.5 I 1.100 1.200 .loo i 1.105 1.200 95 i 277 249% 
1 20500.933 2 8768.139-29269.059 13 I 2.0- 1.0 2.0- 1.0 I .36 1.11 .75 I 0.362 1.110* 748 1-188 -197 
20500.219 0 I I .  I I 

i 
I -  
I 077 

i :  i 
I .  1 

I 
20499.638 0 i 
20498.978 0 I 
20495.802 1 I I .  

1 20495.209 0 37271.740-16776.530 -1 I . - . 2.0- 1.0 1 . I 1.115 O.OOO* 0 I 

20431.684 0 I I .  I I 

120494.252 0 14025.007-34519.250 9 I . - . 4 .0 -  5.0 I . I 0.975 1.170* 195 1-179 -165 
1 20491.807 0 9724.351-30216.163 -5 I . - . 3.0- 2.0 I . I 0.442 1.143 701 I -215 

23491.159 2 i I i it . -  
1 20487.187 3 34829.137-14341.947 -3 i 3.0- 2.0 3.0- 2.0 i : .28 i 1.125 0.852 273 i 114 117 
2 20486.141 4 13309.910-34296.050 1 I 4.5- 4.5 4.5- 4.5 I .64 .78 .14 I 0.657 0.768 1 1 1  1-229 -228 
1 20435.656 2 12159.465-32645.105 15 I . - -i 4 . 0 -  5.0 I . I 0.844 1.135 291 I -249 
1 20484.013 1 10486.922-30970.926 9 I . - . 1.0- 1.0 i . i 0.355 0.295 60 i -157 
2 20483.683 6 26201.645- 5717.976 14 I 2.5- 3.5 2.5- 3.5 I 1.040 1:590 .550 I 1.036 1.596 560 I 137 128 
2 2033.283 0 12048.548-32531.815 21 1 . - . 1.5- 2.5 I . 1-0.054 1.010*1064 I -288 
20482.283 0 I I .  I I 

1 2G481.283 
1 20480.610 
20479 A92 
20478.672 

1 20477.632 
20477.277 
20476.868 
20473.592 

120470.236 
2 20453.319 
20467.174 
20465366 

5 
1 
0 
0 
0 
0 
2 
0 
0 
6 
1 
0 

24780.935- 4299.659 
12322.613-32803.199 

7 i 2.0- 2.0 2.0- 2.0 i 1820 
241 . -  . 2.0- 3.0 I . 

I I .  
1;480 .660 0.830 1.482* 652 i 112 111 

1.036 0.825 211 1-155 -167 
1 
I 

. I  
I 142 

0.844 0.820* 24 I -175 

1-417 

I .  . 4 . 0 -  3.0 I . I 
-91 . -  

I I .  
12159.465-35637.106 

i i .  
I I .  

181 . -  . 1.0- 2.0 I . 
lo I 3.5- 3.5 3.5- 3.5 I 1.10 1:37 

10486.922-30957.140 
29710.665- 92r12.356 

0.355 0.980 625 i-202 -209 
-75 1.100 1.369* 269 I .270 



4889.4328 
4890.1711 
4890.2994 
4890.4606 
4890.5934 
4890.6972 
4890.9678 
489 1.0994 
489 1.6868 
4891.8040 
4891.8804 
489 1.9824 
4892.1557 
4892.3087 
4892.4207 ISQ 
4893.2407 
4893.9246 
4894.2526 
4894.4196 
4894.7893 D J 1  
4895.3576 
4896.3834 
4896.4244 C 2  
4896.4244 C 2  

I 4896.5666 
4897.2728 

1 4897.3362 
1 4897.8186 
I 4897.8824 
1 4898.4529 
1 4898.6838 

c 
20464.777 

2 20463.244 
2 20463.034 
2 20463.516 

20459.893 
20455.934 

2 20458.003 
2 20457.676 

20456.798 
2 20455.578 
1 20G54.485 

20453.553 
1 20451.788 
2 20451.156 
1 20449.035 

20447.875 
20447.651 

2 20446.998 
1 20446.560 

20443.473 
2 20442.937 

20442.263 
20441.708 
20q41.274 

1 20440.143 
1 20439.593 

I 
I .  

3.5 1 . 
2.5 I . 
5.5 I . 

I .  

I I 
i -344 i 

1.310 1.515 205 I I 
1.110 1.670* 560 I 90 I 
1.180 1.373* 193 I 118 131 I 

I+ 1 
. .192 

.955 .315 
1.03 

40639.100-20175.895 
24432.t60- 3969.846 
32259.765-11799.241 

3 9 1  . -  . 
2 0 1  . -  
-8*l 5.5- 515 

I 

4.5-  
3.5- 
5.5- 

2.5- 
3.5- 

2.5- 
4 . 0 -  

1.0- 
4.5- 
5.0- 

I 

I 

-8 I 2.5- 2.5 
6 1  . - .  

I .  
2.5 I .6CO 
4.5 I 1.03 

I .  

i i 
12992.644-33450.655 
15641.100-36098.770 

16593.963-37049.535 
14025.007-34479.473 

0.643 0.941 298 i-119 -119 i 
1.040 1.029* 11 I -80 I 

1-224 I 
0.983 0.730 253 I 17 I 
0.975 0.944 31 1-200 -203 I 

5 
2 
2 
4 
3 
1- 
1 

6 i 2.5- 2.5 
1 9 1  . -  . 

I 
8 I 1.0- 2.0 
1 I 4.5- 4.5 

1 3 1  . -  . 
I 

.995 

-660 

i :  
4.5- 3.5 I . 
2.0- 1.0 I . 

I .  
1.5- 1.5 I . 

I .  
I .  
I .  

3.0- 4 . 0  I . 
2.0- 1.0 1 . 

2.5 i 
4 . 0  I 

I 
2.0 I 
4.5 I 
5.0 I 

I 

.740 . 

1:495 . . .  

,253 

,835 
,270 

I- I 
0.647 1.482 835 I 5 1  
0.657 0.920 263 1-128 -127 I 

24751.439- 4299.659 
13809.910-34261.065 
14292.176-34741.198 0.970 1.070 100 i-218 -208 i 

I 1-146 
I 0 

0 
1 
0 
1 
0 
0 
0 
1 28214.784- 7774.653 
0 19074.292-39513.870 

29457.315-49904.305 
33974.800-13528.245 

25944.980- 5502.060 

i 
8 1  . -  . 
6 1  . -  . 

1 7 1  . -  . I 

I 
I 
I 

1 2 1  . -  . 
15*l . - . 

1.230 o.ooo* o i i 
1.110-0.590*1700 I 137 137 I 
1.550 1.169 381 I I 

I 
I 
I- 

133* 

-53 
-56 
-56 

-177 
-66 

355 
130 

17 

-68 
253 

-220 
26 1 

-255 

237 

0.905 1.463 558 i- 
1.532 0.965 567 I 
0.736 1.000 264 I- 1 20437.139 1 16520.962-36958.090 i i*i . - . 5.0- 5.0 i . 

20436.649 3 I I .  
2 2Ort35.SO4 4 29074.145- 8638.233 -8 I 5.5- 5.5 5.5- 5.5 1 . . .575 

20435.120 0 I I .  

1 20'iJ5.330 1 9724.351-30160.664 17 I 3.0- 4 . 0  3.0- 4 . 0  I .445 11030 .585 
I+ 

0.442 1.030 588 1-181 
0.940 1.514* 574 1-056 

I I 079 
0.978 1.391 413 1-145 
0.990 0.852* 138 I 129 
1.014 1.473 459 I 
1.240 1.391* 151 I 
1.340 0.000 0 I- 
0.790 0.860* 70 I 250 
,0.066 0.905 971 1-211 
0.955 1.670 715 I 
1.119 1.000* 119 I 
1.480 0.800* 680 I 

I- 
I +  

0.844 1.010* 166 1-251 
1.035 1.296* 261 I 
1.528 1.925 397 I 243 

I 

X 3 3 4  .53 1 
2 20434.073 
1 20430.649 

3 
0 
7 
1 
7 
7 
3 
1 
0 
0 
0 
0 
1 
6 
0 
1 
0 
5 
0 
0 
4 
2 
0 
0 

31 160.405-10726.322 
34.772.583- 1434 1.947 
26572.296- 6144.515 

-10 
13 
13 
7 

17 
15 
29 
22 

-20 
15 

9 
28 
18 

1 
40 

-1  
12 
5 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i .  - . 3.5- 4.5 I . 
3.0- 2.0 3.0- 2.0 - . 2.0- 3.0 

1.0- 0.0 1.0- 0.0 - . 5.5- 4.5 - . 1.0- 1.0 - . 1.5- 2.5 - . 3.5- 2.5 
- . 3.5- 2.5 

5:5- 4.5 5.5- 4.5 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0.990 0.845 .145 
1 20427.794 
2 20426.425 
1 20425.728 
2 20424.185 
1 20121.814 
2 20417.536 
2 20417.365 
2 20417.365 

204 16.772 
20413.828 

1 20413.355 
2 20411.553 
2 20411.257 

20408.910 
2 20407.948 
2 20406.950 

20406.072 
2 20403.559 
1 20403.309 
2 20399.820 

20398.407 

. .148 
1:340 .OOO 

~ _ _ _ .  

31 152.740-10726.322 
20425.71 1- 0.000 
20073.840-40498.010 
14763.705-35185.490 
25Z87.360- 3969.846 

. SHL 

26070.615-46483.000 
25614.115-46031.465 

:845 1 : O l O  .165 4 . 0 -  5.0 4 . 0 -  5.0 - . 4.5- 5.5 . - . 1.5- 1.5 
i .  

2.5- 2.5 2.5- 2.5 I .370 1:255 .885 

5.5- 6.5 5.5- 6.5 I 1.095 1:485 .390 

- . 6.5- 7.5 I . 
I .  

- . 2.0- 2.0 I . 
- . 2.5- 3.5 I . 

I .  

13192.903-33600.850 
42326.310-21919.400 

30111.540- 9707.960 

.263 891 i-095 -108 i 

.345 250 I I 
0.372 
1.095 

1.100 
0 A 9 2  
0.965 

I I 
.485* 385 I 070 70*1 

.057 92 I 397 3 9 7 ~ 1  

.040* 148 1-192 -193 I 
1-299 I 

~~ . .. _ _  _ _  
13517.647-33920.944 
35883.345-15W3.530 



20397.207 0 
20396.815 1 

2 20394.519 2 12048.548-32443.065 2 
20359.732 1 
20339.096 1 
20386.921 2 
20X2.901 1 

2 20373.819 6 
2 20373.595 3 
2 20373.163 4 

20371.402 0 
23370.9G9 0 

1 20370.198 0 
1 20368.947 1 
2 20358.008 4 
2 20352.394 0 
2 20359.553 1 
2 20359.087 1 

20358.247 0 
2 20357.353 5 

20355.049 1 
20354.041 0 

120353.698 6 
2 20352.655 3 

20352.152 0 
2 20351.529 1 
1 20351.009 3 

20350.451 0 
20348.413 1 

1 20345.342 4 
1 20343.687 0 

20343.154 0 
1 20341.768 4 
2 20340.852 1 
1 20340.264 0 

20337.863 0 
1 20337.362 2 
2 20335.978 0 
1 20336.162 0 

20333.271 2 
120333.002 0 
2 20332.729 0 
1 20331.851 6 
2 20331.697 6 

20329.589 0 
1 23328.432 0 
2 20327.033 6 
1 20323.016 1 
2 20320.029 2 

20317.202 1 
1 20316.776 0 
1 20315.371 1 
1 20314.718 5 
1 20314.078 5 

2 20330.050 0 19G66.530-39846.560 20 
12r92:644-%%ii475 -ii 
42873.785-22500.225 35 
29615.520- 9242.356 -1 

11340.715-32210.855 28 
14292.176-3q661.105 18 
24337.845- 3959.846 9 
34083.695-13726.318 17 
25358.470-45718.025 3 
12992.644-33351.730 1 

22372.325- 2014.966 -6 

24653.345- 4299.659 12 
26070.615- 5717.976 16 

34077.830-13726.318 17 
34692.946-14341.947 10 

24644.936- 4299.659 5 
14912.011-35255.665 33 

6313.866-26655.622 12 
28121.805-48762.625 32 
30578.731-10238.473 6 

14025.007-34362.360 9 
41628.325-21291.350 3 
16304.260-35640.400 22 

17045-776-37378.815 -37 
20073.840-40406.550 19 
20106.505- 7774.653 -1 
27830.060- 7498.364 1 

18578.669-ZC907.115 -14 
~~ -... _ .  . . .- . . 

22341.990- 2014.966 9 
12153.465-32482.455 16 
39081.550-18761.553 29 

14737.783-35054.565 -1  
13726.661-340$2.040 -8 
22518.312- 2203.606 12 
34656.014-14541.947 11 

1.5- 1.5 1.5- 1.5 

2.5- 2.5 
6.0- 6.0 
. - . 4.5- 4.5 

2.5- 1.5 2.5- 1.5 - . 5.5- 5.5 
4:5- 3.5 4.5- 3.5 

. - . 3.0- 4 . 0  - . 5.0- 4 . 0  
215- 2.5 2.5- 2.5 - . 2.5- 2.5 . - . 4.5- 3.5 . - . 2.5- 2.5 

2.5- 1.5 2.5- 1.5 

1.0- 2.0 1.0- 2.0 . - . 3.5- 3.5 

- . 1.5- 2.5 
3:O- 2.0 3.0- 2.0 

3.0- 2.0 3.0- 2.0 
. - . 4 . 0 -  4.0 

4 . 0 -  3.0 4 . 0 -  3.0 . - . 2.5- 3.5 . - . 5.0- 6.0 

- . 4 . 0 -  5.0 . - . 4.5- 4.5 . - . 4 . 0 -  3.0 

- 

- . 1.0- 2.0 - . 5.5- 4.5 
3.0- 4 . 0  3.0- 4 . 0  
2.5- 2.5 2.5- 2.5 

- . 1.0- 2.0 
0.5- 1.5 0.5- 1.5 

- . 4 . 0 -  4 . 0  

- . 3.0- 3.0 - . 3.0- 4 . 0  

4:5- 5.5 4.5- 5.5 

2:o- i i o  2:o- iio 
3.0- 2.0 3.0- 2.0 

0:055 :730 -785 

1745 1:105 .360 
.05 . .130 

.640 .130 .510 

: la0 1:370 .210 

;900 1i665 .765 

11330 1:880 .550 

:855 1:480 .625 

1:205 :860 .345 

1:195 1:480 .285 

.:485 11015 .530 

. .28 
1:210 1.315 . lo3  

1135 1:88 .53 

1.23 1.290 .06 

1:345 1:490 .145 
1.110 .860 .250 

I I 
I+ I 4901.2634 
1-266 I 4901.3576 

0.054 0.730 784 1-162 -168 I 4901.9094 
i 4903.0603 
I 4903.2132 
I 4903.7364 

P7 
I -073 . . - - . . - - . 
i -2% i 4904.7035 f 

1.151 1.021 130 I I 4905.3896 
0.643 0.129 514 I+ 29 I 4906.8899 
1.215 1.555 340 I I 4906.9438 
1.160 1.369 209 I 132 117 I 4907.0479 

o .ai 1 
0.970 
0.900 
1.340 
1.443 
0.643 

1.330 

0.995 
1.100 
1.670 
0.784 
1.065 
0.800* 

1.881* 

184 
130 
770 
556 
378 
157 

55 1 

i 
1-213 
I 
1-153 
I 114 

I 260 

I -236 

I - 170 

I 268 

i 
I 

-99 I 
-149 I 

94 I 
2 6 0 ~ 1  

I 
-99 I 

I 
268* I 

f 
0.860 1.482+ 622 i i i  
1.119 1.596 477 I +  47 I 

I 
209* I 

I 
1.650 0.784 866 I 
1.191 0.852 339 I 169 168 I 

I I 
i -268 i 

1.195 1.482 287 It 82 I 
0.496 1.080* 584 I -88 I 

I 147 i 
0.487 1.015 528 1-169 -177 I 
0.878 0.820s 58 i-218 i 
1.209 1.431 222 I +  34 I 

I 234 I 
1.155 1.590 435 I I 
0.975 1.120* 145 1-156 -160 I 
1.285 1.035 250 1-226 -216 I 

I+ I 
70 I 1.474 0.964 510 I 

0.790 1.090* 300 I 
1.190 1 .463~ 273 
1.216 1.321 105 

1.932 1.135 797 
1.370 1.831 511 
0.844 1.330* 486 

3 
38 

i 
I +  
I 
I+ 
I+ 84 
1-345 -342 

1.207 1.296 89 I 238 236 

4907.4721 
4907.5909 
4907.7621 
4908.0636 
4908.2898 
4909.6431 
49 10.3270 
4910.4406 ISQ 
49 10.6432 
49 10.8589 
4911.4147 
491 1.6580 
4911.7407 PB 
49 11.9925 
4912.1066 
49 12.2642 
49 12.3898 
49 12.5244 
4913.0165 
49 13.7581 

4914.2866 
4914.6214 
4914.8427 
49 14.9848 
49 15.5651 
4915.6862 
49 15.7790 
4915.9762 
49 16.6752 
4916.7402 
4916.8063 
4917.0186 
49 17.0558 

49 14.1578 

. . . . . . - - - 
49 17.5657 
4917.8456 
4918.1861 
4919.1562 
4919.8793 

i i 4920.5639 
0.815 0.998 183 1-170 -209 I 4920.6671 
1.150 0.806 344 1-168 -153 I 4921.0074 
1.350 1.495 145 I- -49 I 4921.1656 
1.110 0.852 258 I 177 173 I 4921.3206 

W 
W 
0 



c 
I 03s 05s TERM TERM 1 OBS G6S OBS I TERM TERM TERM I OBS TERM I 

C WAVEIIUI!DER I T2 - T1 0-C I J2 - J1  J2 - J1  1 G2 G 1  DG I 62 G 1  DG I IS IS I WAVELENGTH NOTES 

20312.931 1 
20309.594 1 

1 20307.327 3 
20306.576 0 
20305.817 0 
20305.098 0 
20302.717 0 
20302.312 0 
20301.415 0 

2 20300.134 3 
20299.743 1 
20299.414 0 
20299.212 1 
20297.612 0 
20296.242 1 
20295.016 0 
20294.482 0 

1 20293.600 3 
1 20292.652 2 
2 20291.704 5 

20290.057 3 
2 20285.849 1 
2 202Z5.150 2 

202t4.918 0 
2 202i4.520 3 
1 20283.024 1 
1 20230.129 2 
1 20279.103 1 

20273.519 1 
2 20275.680 3 
1 20273.427 2 
1 20258.411 0 

20Z6.950 1 
1 25254.Cq8 1 

20264.417 0 
20264.045 0 

1 20262.987 5 
20261.475 0 

1 20253.992 0 
2 20257.743 5 

20257.230 0 
1 20256.981 0 

20255.312 1 
20254.643 2 

2 20252.493 0 
1 20251.977 0 
1 20251.710 0 
1 20250.455 0 

20250.249 2 
1 20248.778 4 
1 20243.074 1 

20247.514 1 
1 20246.985 4 
2 20244.964 3 

20244.461 1H 

I 
I 

I I 
I 1 .  
I I .  I 

36553.653-16276.332 6 I 1.0- 2.0 1.0- 2.0 I 1.140 1:SSO .740 I 1.135 1.880* 745 

I I .  I I .  
i 
I 
I 

i .  i 
I .  I 
I .  I 

1 I .  I 
I I .  
I I .  

27798.480- 7498.364 18 I 3.5- 2.5 3.5- 2.5 I 1.055 1:315 .260 I 1.060 1.321* 261 

I 
i .  i 
I .  I 
I .  I 
I .  I 

I I .  I 
12351.522-32645.106 16 I 6.0- 5.0 6.0- 5.0 I .98 1:13 .15 I 0.995 1.135 140 
37515.923-17323.291 20 I . - . 5.0- 4 . 0  I . I 1.095 1 .250~ 155 
20291.680- 0.000 24 I 1.5- 0.5 1.5- 0.5 I 1.39 3:14 1.75 I 1.377 3.150 1773 

i 2.0- 3.0 i .52 .96 .44 i 
28927.075- 8638.233 7 1 . - . 4.5- 5.5 1 . I 1.040 1.514* 474 
42207.525-21919.400 25 I . - . 6.5- 7.5 I . I 1.140 1.345 205 

I I .  I 
17296.905-37581.395 30 I 4.5- 3.5 4.5- 3.5 I .495 :750 .255 I 0.494 0.748 254 . 5.0- 6.0 I . I 0.801 1.150 349 9336.801-29669.807 18 I . - 
8758.139-29048.255 13 I 2.0- 1.0 2.0- 1.0 I .36 .90 .540 I 0.362 0.900 538 . 7.0- 7.0 i . i 1.097 o.ooo* o 151174.958-35354.050 11 i . - 

I I .  I 
28913.915- 8638.233 -2 I 5.5- 5.5 5.5- 5.5 I 1.32 1:53 - 2 1  I 1.300 1.514r 214 - _ _  
16520.962-3~791.380 9 i 5.0- 5.0 5 .0 -  5.0 i . . .29 i 0.756 1.025 289 
14763.705-35032.090 26 I . - . 1.0- 0.0 I . 1-0.066 0.000 0 

I .  I I 
1 I .  I 
I I .  I 

I 1.170 1.110* 60 17554.704-37819.530 -28*l . - . 8.0- 7.0 I . 
11840.715-32103.687 15 I 3.0- 4 . 0  3.0- 4 . 0  I -82 1:05 .225 ! 0.811 1.040 229 

I I .  I 
19074.292-39333.250 34 I . - . 2.0- 2.0 1 . I 1.532 0.995 537 
13192.903-33450.655 -4 I 2.5- 2.5 2.5- 2.5 I .370 1935 .565 I 0.372 0.941 569 

I .  I 
I .  

. 2.0- 2.0 I . I 0.292 1.085 793 
I 

14692.549-34949.520 10 I . - 
I I I .  

28225.815-~78.270 38 i . - . 3.5- 3.5 i 1 i 1.200 0 .970~ 230 
16532.104-36784.100 -19 I . - . 3 . 0 -  3 .0  I . I 0.300 1.115 815 
9724.351-29976.039 22 1 . - . 3 . 0 -  4 . 0  I . I 0.442 1.070 628 
93.36.801-29637.2’12 14 I . - . 5.0- 6.0 I . 1 0.801 1.020 219 

I .  I 
I 1.170 1 .220~ 50 

I 
17554.704-37803.470 12 I . - . 8.0- 9.0 I . 
15074.958-35323.031 1 I . - . 7.0- 6.0 I . I 1.097 1.090 7 

I I .  I 
28021.637- 7774.653 1 I 5.0- 4 . 0  5.0- 4 . 0  1 1.40 1:46 .06 I 1.400 1 . 4 6 3 ~  63 
25962.945- 5717.976 -5 I 4.5- 3.5 4.5- 3.5 I 1.015 1.545 .530 I 1.065 1.596 531 

I I .  I 

.--------- 
494 
,295 
080 80 

155 

084 90 

.251 -255 
150 

154 152 
142 

251 251 

190 193 
-158 -161 
-263 -263 
-160 -155 
-246 
275 116 

92* 

-269* 

- 144 

-188 -193 

-123 -123 

-207 -216 
-117 

-39 
-165 
-20 1 

-195 -196 
-228 

-082 -68 

153 

6 

16 1 

---------_--------- 
4921.5985 
4922.4072 
4922.9567 
4923.1387 
4923.3228 
4923.497 1 
4924.0745 
4924.1727 
4924.3903 
4924.70 11 
4924.7959 
4924.8757 
4924.9247 
4925.3130 
4925.6454 
4925.9430 
4926.0726 
4926.2867 
4926.5168 
4926.7470 
4927.1469 
4927.4403 
4927.610 1 
4928.3952 
4928.4919 
4928.8554 
4929.5590 
4929.8084 
4929.9504 
4930.6407 ISQ 
4931.9 185 
4932.4090 
4932.7646 
4933.2763 
4933.3312 
4933.4718 
4933.7294 
4934.0975 
4934.7023 
4935.0053 
4935.1315 
4935.1922 
4935.5988 
4935.7606 
4936.2859 
4936.4116 
4936.4767 
4936.7826 
4936.8329 
4937.1915 DJ1  
4937.3632 
4937.4997 
4937.6287 DJ1 
4938.1217 
4938.2444 HAZY 

w 
w 
P 



I 05s 09s TERM TERM 
C WAVEtlL!I:3ER I T2 - T1 0-C I J2 - J1 J2 - J1 
----------------------------------------+-------------------- 

I 
2 20239.279 1 20073.850-40313.110 9 i . - . 5.5- 4.5 
20738.985 1 I - - _- - . . - - 

1 20238.879 0 14737.7%3-3't976.640 27 i . - . 3.0- 3.0 
2 20238.179 . O  41529.540-21231.350 -11  I . - . 4.5- 4.5 
2 20236.865 1 24206.690- 3969.846 21 1 . - . 1.5- 2.5 
2 20233.341 2 32032.585-11799.241 -3 I 4.5- 5.5 4.5- 5.5 
20232.803 0 I 
20232.471 0 I 
20231.304 0 I 

. 4 . 0 -  3.0 1 20232.099 0 16304.260-36536.380 -21 I . - 
1 20230.811 1 19672.154-40102.977 -12 i . - . 9.0-10.0 

2 20225.531 0 19277.180-39502.705 6 I . - . 3.5- 3.5 
2 20215.375 2 15641.100-35856.485 -10 1 . - . 3.5- 3.5 

2 20229.891 2 17296.905-37526.775 21 I 4.5- 4.5 4.5- 4.5 

2 20214.956 5 29457.315- 9242.355 -3 I 4.5- 3.5 4.5- 3.5 
1 20213.390 2 22416.993- 2203.606 6 I 2.0- 1.0 2.0- 1.0 
1 20208.253 2 14292.175-34500.445 29 I . - . 5.0- 6.0 
20206.031 1 1 
20204.219 

2 20202.898 
20 199.548 

2 20199.326 
1 20197.551 
2 20196.739 
1 20194.271 . _. 

20 193.289 
20191.605 

1 20183.604 
20 180.037 

2 20177.879 
1 20177.551 
1 20176.760 
2 20173.573 
1 20173.234 
2 20165.562 
20165.089 

1 20162.930 
20 162.702 

1 20162.216 
2 20158.823 
1 20156.971 
23156.430 

120155.285 
20 152.341 
20150.699 
20 149.593 

2 20149.3% 
1 20147.928 
1 20146.203 
1 20143.774 
1 20142.558 
2 20142.200 
20141.837 

1 20140.305 
1 20136.761 

i 
1 
2 
2 
1 
0 
2 
1 
1 
0 
0 
1 
4 
0 
5 
5 
5 
0 
0 
4 
2 
4 
2 
2 
5 
1 
0 
0 
0 35637.895-15488.530 
0 33225.820-13677.903 
1 
2 
1 
2 
0 
1 
0 

32210.400-12007.503 

15657.156-35855.485 
9724.351-29921.899 
17532.937 -37729.665 
13726.661-33920.94% 

10486.922-30675.497 

17121.640-37299.525 
29356.804- 9179.262 
11840.715-32017.434 
13192.903-33366.475 
26317.729- 6144.515 
31964.795-11799.241 

10486.922-30649.8e2 

6313.856-26476.068 
13192.903-33351.730 
24456.635- 4299.659 

34497.235-143G1.947 

~ ~ ~ _ _  -~ 
12177.9~3-32324: iii 
llC'10.715-31934.470 
14912.011-35054.565 
17235.905-37433.105 

18@'r6.105-38135.420 
30375.227-10238.473 

1 

-3 
3 

11 
8 

29 

-6 
9 
41 
1 
20 
8 

20 

14 
-4 
-5 

-3 

i 
I 

-71 . -  . 
1 1 1  . -  . 
-3 I 1.0- 0.0 
19 I 3.0- 3.0 
4 
0 

-7 
27 

i 
I . - .  
I 2.0- 2.0 
I . -  . 
I . -  . 
i . -  . 
I . -  . 
1 
I 
I . -  . 
I 
I . -  
I 5.0- 5:O 
I . -  I 2.5- 115 
I . -  
I 6.5- 5:5 
I 

I . -  . 
I 2.5- 2.5 
I . -  . 
I 
I 3.0- 2.0 
I 

I l s O -  O . O  

I . -  

I . -  . 
I . -  . 

1 4.5- 3:s 

2.5- 1.5 

2.5- 3.5 
3.0- 2.0 
3.5- 2.5 
3.0- 2.0 

1.0- 2.0 

5.5- 5.5 
5.0- 5.0 
3.0- 4 . 0  
2.5- 1.5 
4 . 0 -  3.0 
6.5- 5.5 

1.0- 0.0 

4 . 0 -  4.0 
2.5- 2.5 
3.0- 2.0 

3.0- 2.0 

3.5- 3.5 
2.0- 1.0 
1.0- 0.0 
3.0- 3.0 
4.0- 3.0 
4.5- 3.5 

4 . 0 -  5.0 
6.0- 6.0 

1 :335 

.500 

.375 .040 

.595 .097 

1:02 1:02 
1.22 1.36 .140 
1.675 1.495 .180 

1:08 1:65 .57 
1.00 1.02 .02 

. '  

1:175 1:450 .275 

.370 .115 .255 

11185 1:375 .190 

.35 .ooo  

.38 .82 .440 

1.02 . .15 

1:07 0:87 -20 

.52 .DO0 . .280 

.45 .87 .42 

TERM TERM TERH 
62 61 DG -------__--------_ 
0.790 1.010* 220 

0.815 1.160~ 345 
1.165 1.590 425 
0.863 1.670 807 
1.335 1.373 38 

i 4939.5087 ISP 1 -307 
I 4939.5805 

I -319 I 4939.6064 
I 4939.7772 

-47 I 4940.0980 
15 I 4940.9584 

I 4941.0898 I I 4941.1709 

I 
I 
I 

. . . . . . . - . 
1.285 0.950~ 335 i -171 i 4941.2617 

I I 4941.4559 
1.199 1.310* 111 I -227 I 4941.5763 
0.494 0.591 97 I 403 404 I 4941.8010 

1.675 1.495 180 I- -57 I 
0.970 1.030 60 1-230 -238 I 

I - 185 I 
I. I 

1.339-0.019 1358 I 318 I 
I. I 

1.000 1.025 25 1-308 -305 I 
0.442 1.070* 628 1-267 -273 I 
1.238 1.050* 188 I -335 1 
1.150 1.040~ 110 1-208 -206 I 

I I 
I 98 I 

0.355 0.375 20 1-188 -172 I 
1-241 I 

0.000 0.923 0 I I 
1.190 1.454* 264 I 100 100 1 
0.811 1.020* 209 (-252 -244 I 
0.372 0.129 243 I +  25 I 

-67 I 1.180 1.473* 293 I- 
1.189 1.373 184 I I 

I 
0.355 0.000 0 I -223 4958.2007 

I 69 498.2690 
0.487 1.605 1118 1-391 -393 4958.3885 
0.372 O.800* 428 1-102 -103 4959.2231 
1.000 l.482* 482 I -2 4959.6788 

I 146 4959 A119 
1.070 0.852~ 218 I 137 129 4960.0936 

I. 4960.8183 
496 1.2225 
4961.4934 

I 
496 1.5527 

I 
1.158 1.057 101 I 
1.104 1.442 338 I -50 4961.9048 
0.525 0.000 0 1-169 -176 4962.3297 
0.811 1.090 279 I -87 -95 4962.9281 
0.496 0.998 502 I -38 4963.2277 
0.494 0.926 432 I +  58s 4963.3159 

21 I 4963.7829 0.694 0.952 253 I +  
1.320 1.431* 111 I -103 I 4964.6516 

i 4963.4054 I 

4945.4521 
4945.8353 
4947.08 15 
4947.6366 
4948.0803 
4948.4038 
4949.2245 
4949.2789 SI 
4949.7139 
4949.9129 
4950.5129 
4950.7586 
4951.1715 
4951.9075 
4954.0097 
4954.5396 
4954.6201 
4954.8143 CQ 
4955.597 1 
4955.6804 so 
4957.5658 
4957.6821 

f S02JDG 

w 
w 
10 



c C 
20136.3C8 1 

1 20135.643 6 
20133.6%8 0 

1 20133.313 1 

1 20117.Zc.3 7 
1 20115.657 7 
2 20113.701 2 
1 20112.572 1 
1 20106.860 0 

20105.429 0 
20105.111 0 
20103.552 0 

1 20102.283 2 
1 20099.739 1 
2 20C98.750 1 

20098.173 1 
2 20096.708 2 
1 20095.735 2 
1 20095.834 0 
1 20094.293 0 

20092.604 1 
2 20990.655 1 

20090.266 0 
20055.015 0 

1 20083.332 3 
1 20081.180 5 
2 20930.081 1 

20079.669 1 
2 20076.363 5 
2 20075.e04 3 

20074.813 2 
2 20071.882 6 
1 20070.184 2 

20058.575 1 
20166.6C2 2 
20065.953 1 

2 2006rt.528 6 

2 20060.870 0 
2G060.521 0 

2 20060.057 0 
2 20E6.750 7 
1 20055.573 0 
1 20054.478 4 
120052.910 2 

20052.433 1 
20050.426 1 

2 2 0 0 4 7 . a  6 
1 20047.154 8 

2 20062.~39 2 

I I 
I I 

6313.856-26449.501 8 I 4 . 0 -  3.0 4 . 0 -  3.0 I 
I I 

37456.630-17323.291 -26 i . - . 5.0- 4 . 0  i 
11LGO.715-31970.100 0 I 3.0- 4 . 0  3.0- 4 . 0  I 
12351.522-32472.986 -2 I . - . 6.0- 6.0 I 

I I 
I i 

i . 3.5- 3.5 I 35607.320-15433.530 19 I . - 
6313.C56-26431.101 13 I 4 . 0 -  3.0 4 . 0 -  3.0 I 

29235.313- 9179.262 6 I 4 . 0 -  5.0 4 . 0 -  5.0 I 
291121.685- 9707.920 -4 I 5.5- 6.5 5.5- 6.5 I 
16838.909-37001.490 -9 I 6.0- 6.0 6.0- 6.0 I 

i 

16520.962-35627.825 -3 I . - . 5.0- 4 . 0  I 

I I 
12322.6 13-32424.890 6 
16155.109-36254.860 -12 
43348.445-23249.745 50 

29804.680- 9707.980 8 
16532.104-36627.825 14 
15074.955-35169.790 2 
l8Or16.108-38140.400 1 

35579.170-15483.530 15 

12159.465-3224z’810 -13 
12351.522-32432.690 22 
24976.585-45056.650 16 

23312.615- 3235.770 18 
30802.215-10726.322 5 

25573.915- 5502.060 27 
14592.176-34362.360 0 

30790.830-10725.322 20 
13192.903-33254.995 -3 
41352.185-21291.350 35 

36346.625-16255.582 14 
20356.725- 0.000 25 
34397.513-143+1.947 7 
29233.723- 9179.262 17 
12351.522-32404.416 16 

28586.100- 8573.233 21 
6313.866-25360.997 23 

I 
I 

.47 .91 .44 1 0.487 0.940* 453 
I 
I 1.035 1.250* 165 

:81 1108 .27 I 0.811 1.100* 289 
I 0.995 1.110 115 .985 .985 
I 
I 

. . . - - . . - - . 
152 ;86 .34 i 0.487 0.807 320 
.27 1.45 .18 I 1.270 1.454* 184 . .48 I 1.005 1.485 480 
-098 1.035 .063 I 1.098 1.035 63 

i 0.736 0.980 244 
I . .  I 

I .  I 
2.0- 1.0 2.0- 1.0 i 1.02 1:76 .74 i 1.036 1 .770~  734 - . 5.0- 5.0 I . I O.P’t8 1.030 82 - . 5.5- 4.5 I . 1 1.115 1.475 360 

1 .  I 
6.5- 6.5 6.5- 6.5 I . . .44 I 0.910 1.485+ 575 

- . 7.0- 6.0 1 . I 1.097 1.120* 23 
- . 4 . 0 -  3.0 I . I 0.694 1.120* 426 

- . 2.5- 3.5 I . I 1.190 1.057* 133 

- . 4 . 0 -  5.0 1 . I 0.844 1.215 371 
610- 7.0 6.0- 7.0 I .98 1:13 .15 I 0.995 1.140 145 - . 3.5- 2.5 I . I 0.960 1.030 70 

1.5- 0.5 1.5- 0.5 I .70 .30 .40 I 0.680 0.299* 351 - . 4.5- 4.5 I . I 1.160 1.391* 231 

3 . 0 -  4 . 0  3.0- 4 . 0  1 -30 .97 .67 I 0.300 0.980 680 

I .  I 
I .  I 
1 .  I 

I .  I 

I .  I 

I .  I 
I .  I 

1.5- 1.5 1.5- 1.5 I 1.62 1:16 .46 I 1.627 1.169 458 
I 0.970 1.120* 150 - . 5.0- 5.0 I . 

I .  I 
5.5- 4.5 5.5- 4.5 I 1.175.1:390 .215 I 1.175 1.391 216 - . 2.5- 3.5 I . I 0.372 0.975 603 

- . 4.5- 4.5 I . I 1.225 1.590 365 
I .  I 

- . 0.5- 0.5 I . I 2.240-0.122*2362 
0:5- 0.5 0.5- 0.5 I .04 3114 3.10 I 0.047 3.150 3103 

- . 3.0- 2.0 I . I 1.155 0.852 303 . .195 I 1.260 1.454* 194 - . 6.0- 5.0 I . I 0.995 1.055 60 

5.5- 5.5 5.5- 5.5 I . . .23 I 1.290 1.514* 224 

4.0- 5.0 4 . 0 -  5.0 I . 
I .  I 
I .  I 

4 . 0 -  5.0 4 . 0 -  5.0 I .485 .795 ,310 I 0.487 0.796 309 

-265 -270 

t 

-192 -199 
-261 -301 
t 

-250 -254 
2 

68 
-240 -235 
t 33 

318 
-263 -263 - 185 

65* 
t 29 

-248 

-207 
313 313* 

-305 -309 
-168 -173 

-263 
118 125 

-50 

48 -46 
-158 -158 
183 
070 

105 102 
-332 -323 

342s 
145 138 
210 192* 
105 89 

-170 -164 

097 
e 71  
-235 -239 

4964.7460 
4964.9322 PB 
4965.4242 
4965.5068 
4966.4758 
4966.9503 DJO 
4967.4464 
4967.5364 
4968.6647 
4969.0866 
4969.4721 PB 
4969.7664 
4970.3485 
4970.6275 DJO 
4972.0396 
4972.3935 
4972.4721 
4972.8578 
4973.1717 
4973.8011 
4974.0459 
4974.1887 
4974.5513 
4974.7922 
4975.0152 
4975.1492 
4975.5674 
4976.050 1 
4976.1464 
4977.4474 
4977.8645 
4978.3980 
4978.6705 
4978.7726 
4979.4685 
4979.7103 
4979.9770 
4980.7042 IS* 
498 1.1256 
498 1.5249 
4981.9949 
4982.1684 
4982.5297 
4983.1355 
4983.4383 
4983.5250 
4983.6402 
4984.4620 
4984.7545 
4985.0267 
4985.4 165 
4985.5351 
4986.0341 
4986.6653 
4986.8479 

W 
W 
W 



20046.344 1 
2 20044.031 3 
1 50337.133 9 
290Z6.572 4 

1 20034.894 0 
20034.066 0 
20026.861 0 
20026.600 1 

1 20025.667 2 
2 20023.998 1 
1 20023.998 1 
20022.714 0 

2 20C22.026 3 
1 20020.859 3 
1 20014.234 3 
1 20010.241 1 
1 20005.035 4 
20004.011 3 
20003.903 2 
20002.797 0 
20060.767 0 

2 20000.471 0 
2 13933.946 0 
1 1S998.199 0 
17396.827 1 

1 1:395.965 1 
1 19995.965 1 
19995.550 2 

2 19993.736 3 
19994.385 1 

2 12993.741 2 
2 19991.478 3 
19988.661 0 

2 19995.301 2 
2 19983.X5 5 
1 195'81.360 1 
,19931.035 0 
19?30.171 0 
19978.554 1 
12977.605 1 

2 19977.030 4 
1 19976.446 7 

2004/t.005- 0.000 26 
6313.866-26350.982 17 

14353.317-34988.198 13 

8768.139-28793.800 6 
22033.950- 2014.966 14 
30262.453-10233.473 18 

40344.355-20322.349 20 

2S193.490- 9179.262 6 
36297.181-16276.332 10 

37333.515-17323.291 17 
26149.538- 61r14.515 12 

14295.565-34296.050 
31798.195-11799.241 
13726.661-337X.837 

35741.610-15745.648 
16532.104-36528.070 

33721.040-13726.318 

12992.644-32986.390 
35479.995-15488.530 

- 14 
-8 
23 

3 
-1 

14 

-5 
13 

27266.960- 7278.862 3 
13509.910-33793.295 0 
27755.977- 7774.653 36 

21991.980- 2014.966 16 
6313.866-26230.302 10 

1 19976.208 4 14912.011-34PES.198 21 
2 19375.412 0 40297.730-20322.349 31 
2 19973.928 0 25293.605-45267.550 -17 
2 19973.472 OC 20053.650-40037.110 121 
1 19972.725 1 22176.323- 2203.606 8 
1 19972.306 0 8768.139-25740.433 12 

2 19958.756 1 16362.000-36330.720 36 
19971.916 0 

19958.579 0 
2 1P967.968 1 27466.315- 7473.354 17 
2 19963.286 2 20073.8'i0-40037.110 164 
1 19961.447 5 26105.952- 6144.515 10 
1 19960.755 0 15249.635-35210.360 30 

I .  i i 

I .  I 1. 
I .  
I .  

1.5- 0.5 1.5- 0.5 I .830 3:165 2335 I 0.820 3.150 2330 I 140 141 
4 . 0 -  4 . 0  4 . 0 -  4 . 0  I .485 .800 .315 I 0.487 0.796 309 1-139 -139 

- . 4.0- 5.0 I . I 0.786 1.070 284 I -120 
I I I 099 

I .  - . 2.0- 3.0 I . . - . 0.5- 1.5 I . . - . 6.0- 6.0 I . 
I .  

I i I 0.362 1.083 721 1-292 -288 
-97 I 0.344 1.881 1537 I 
-70 I 1.284 1.431 147 I 

I I 

i 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I . - . 5.5- 6.5 i i 1.165 1.314 149 i 197 1984 

2.0- 2.0 2.0- 2.0 I 1.01 1:88 .87 I 1.010 1 . 8 8 0 ~  870 I 170 196 I 
6.0- 5.0 6.0- 5.0 1 1.24 1.42 .18 I 1.240 1.454* 214 I- -19 i 
5.0- 4 . 0  5.0- 4 . 0  I 1.07 1.25 .18 I 1.065 1.250~ 185 I 168 168 I 
4.0- 3.0 4.0- 3.0 i 1.37 1.48 .ii i 1.360 i.m* 113 i- ~ -48 i 

I .  I I I 
I .  I I I 

I I 
1-489 I - . 3.5- 4.5 I . I 0.790 0.768 22 I -252 I - . 4.5- 5.5 I . I 1.290 1.373~ 83 I 881 

I .  I 
I .  I - . 3.5- 4.5 I - . 4.5- 5.5 I 

I 
489 I I 0.790 0.768 22 I -252 I 

I 1.290 1.373~ 83 I 881 - . 3.0-  3.0 i . i 1.150 1.160 l o  i -245 i 
I .  I I I 

. - . 3.0- 3.0 I . I 0.965 1.145 180 I I . - . 3.0- 3 . 0  1 . I 0 .300  0.985 685 I I 
I .  I I I 

- . 1.5- 2.5 I . I 1.228 0.784 444 I 324 338 I 
I .  I I I I 0.643 1.040* 397 1-353 -337 I 

- . 3.5- 3.5 I . I 1.335 1.057 278 I 131 I 
I .  . I I I 

. - . 2.5- 2.5 I . 

3.5- 4.5 3.5- 4.5 i 1:20 ii57 .37 i 1.155 1.545 390 i 059 97 i 
4.5- 4.5 4.5-  4.5 I .640 .795 .155 I 0.657 0.800 143 1-319 -315 1 

- . 3.0- 4 . 0  I . I 1.370 1.463 93 1-083 -95 I 
I .  I 
I .  I 
I .  I 
I .  I 

2.5- 1.5 2.5- 1.5 I 1.35 1:88 .53 I 1.344 1.881 537 
4 . 0 -  5.0 4 . 0 -  5.0 I .485 1.125 .640 I 0.487 1.125 638 . - . 4 . 0 -  5.0 I . . .555 I 0.496 1.070 574 
. - . 5.5- 6.5 I . I 1.070 1.314 244 

- . 3.5- 4.5 I . I 0.970 1.045~ 75 
- . 4.5- 5.5 I . I 1.049 0 . 8 5 4  165 
- . 1.0- 1.0 I . I 1.210 1.495* 285 - . 2.0- 3.0 I . I 0.362 0.970 608 

I .  I 
I 1.050 1.160~ 110 - . 4.5- 4.5 I . 

I I 
I I 
I I 
I I 
I 138 139 I 
1-358 -365 I 
I +  -23 I 
I I 
I I 
I -  -2 I 
I-  -34 I 
I -264 I 
I I 
I -348 I 

I 
170 I - . 5.5- 5.5 I . I 0.790 0 . 8 8 4 ~  94 I 241 241 I 

2:O- 3.0 2.0- 3.0 I 1.145 1:470 .324 I 1.165 1.473 308 i t  72 I 

I .  I I . - . 1.5- 2.5 I . I 1.793 1.321 472 I 

- . 2.0- 2.0 i . i 0.715 1.180~ 465 i -230 j 

4987 - 0494 . - . . . . . . 
4987.6249 
4989.3420 
4989 .a17 
4989.8996 
4990.1058 
499 1.90 11 
4991.9662 
4992.1987 
4992.6149 c2 
4992.6149 c2 
4992.9350 
4993.1066 
4993.3976 
4995.0505 
4996.0473 
4997.3475 
4997.6033 
4997.6303 
4997.9066 
4998.4139 
4998.4879 
4998.8690 
4999.0557 
4999.3987 
4999.6143 C2 
4999.6143 C2 
4999.7180 
4999.9216 
5000.009 1 
5000.1704 
5000.7364 
5001.4412 
5001.5813 
5002.76 17 
5003.2687 
5003.3350 
5003.5664 
5003.9714 
5004.2091 
5004.3531 
5004.4994 
5004.5591 
5004.7585 
5005.1303 
5005.2446 HAZY 
5005.4318 
5005.5368 
5005.6346 
5006.4267 
5006.4711 
5006.6243 
5007.7985 
5008.2599 
5008.4335 

w 
w 
.b 



c c 
1 19960.425 
1 19959.053 
2 19955.(iOO 
1 19953.900 

0 
1 
3 

I 
-3 I 
31 I 

1 1  
12 I 

1.0- 
1.0- 
2.5- 
2.0- 
3.0- 

3.0- 
6.0- 
6.0- 

3.5- 
4 . 0 -  
2.0- 
6.5- 
4.5- 
4 . 0 -  
6.5- 
3.0- 
0.5- 

6.0- 
6.0- 
5.0- 
3.0- 

I 
0 .0  I 
0.0 I 
3.5 I 
2.0 I 

I 
I 
I 

.37 I 

.68 I 
I 
I 

.76 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.73 I 
I 
I 
I 

.305 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.315 I 

.14 I 

.47 I 

.22 I 
I 
I 
1 
I 

.213 I 
I 

A10  I 
I 
I 
I 
I 

.265 1 
I 
I 

I 

1.289 0.000 0 
0.760 0.000* 0 
0.989 1.369 380 

I 
I +  
1-115 
I* 

I 
I 219 

I 
-40 I 

-123 I 
52 1 

219 I 

5008.5163 
5008.8593 
5009.7775 
50 10.1541 
50 10.6242 
50 10.6752 

23752.960- 9772.532 
19359.027- 0.000 
29197.755- 9242.355 
35230.223-16276.332 
16595.109-36547.135 

- 
1.0- 0.0 
2.5- 3.5 
2.0- 2.0 - . .  
3.0- 2.0 - . .  - . .  

.74 
1.00 
1.20 

1 :28 

.ooo 
1.37 
1.88 1.200 1 . 8 8 0 ~  680 

0.999 1.060 81 

1.315 0.555 760 it 
1.093 0.965 133 I- i 
0.995 O.OOO* O 1-253 -259 I 

I I 
0.859 0.800 59 I -638 I 
0.844 1.040 196 1-175 -192 I 
0.892 0.950* 58 I -291 I 
1.145 1.345 200 I 364 364*l 
1.171 1.200 29 I 385 
1.510 1.454* 56 I- 
0.980 1.485* 505 I+ 
1.020 1.600* 580 I 
1.052 0.299* 783 I 

I 
1.012 1.070 58 I 
1.098 1.162 64 
1.160 1.463* 303 
0.815 1.100 285 

1 19952.0X 
19951.E25 

1 1$>!3.9G7 
1 13Y48.310 
1 19.'5.'J.C!70 

2 i  4 . 0  i 
I 

I 
i 

5 1  
29* I 
11 I 

I 
-3 I 
5 1  

16 I 

.52 2.0 i 
5.0 I 
5.0 I 

50 11.3981 
50 11.5581 
50 11.6 184 
5012.2888 
5012.4371 
50 12.5841 
5012.6944 
5012.9619 

20*1 5013.8783 
5014.8602 
5014.9 17 1 

I 5014.9888 
-246 I 5015.5154 
-293 1 5015.5622 

20 I 5015.8692 
-150 I 5017.8455 

I 5018.1994 
I 5018.6932 

30 I 5018.7191 
I 5019.3281 
1 5019.3957 
I 5020.2877 

39*l 5020.3492 
I 5020.7342 
I 5020.8929 

5021.3286 
5021.7070 
5021.9206 
5022.8234 
5022.9627 
5023.3199 
5023.5597 
5024.0 179 
5024.6959 
5025.2397 
5025.379 1 
5025.5236 
5025.8104 
5026.0004 

377 i 5013.2987 
-32 I 5013.8112 

1 S S  ' r 5 . 4  32 
2 199'1(k.?iZ 
1 197r('t.227 
1 19113.7C8 
2 19942.724 
2 19941.33't 
1 19939.346 
2 19939.079 
1 19935.175 
2 17934.949 

19934.664 
1 19932.571 
1 19932.385 
1 19931.165 
1 19923.315 

19921.910 
19919.950 

2 19919.847 
199 17.430 
19917.162 
199 13.623 

1 19913.379 
19711.852 
1991 1.223 

2 19909.495 
2 19907.995 
2 19907.148 
1 19303.570 
2 19903.018 
2 19901.603 

I 
2.5 I 
4.0 I 
3.0 I 

11504.095-31448.9 10 
12159.465-32103.687 
13517.647-33661.419 
4 1e62.090-219 19 .GOO 
37104.850-17163.470 
231 18.602- 9179.262 
29647.060- 9707.950 
33'173.9+5- 18538.782 
23170.720- 3235.770 

19776.904-39709.460 
16838.903-36821.290 
27705.804- 7774.653 
14737.788-34661.105 

- . .  - . .  - . .  - . .  - . .  - . .  - . .  
.30 

0 
3 
1 
4 

34 i 
-6 I 
6 1  

-1 I 
12 I 
-1 I 

I 
15* I 
4 1  

-14. I 

7.5 i 
4.5 I 
5.0 i 
6.5 I 
2.0 I 
0.5 I 

DJ1 
2 
0 
1 1:03 

iii i 
133 I 

- 
0.5- 0.5 

0 
0 
0 
4 
0 
0 
1B 
1 
1 
1 
2 
2 
OH 
ow 
0 
0 
1H 
3 
3 
8 
5 
1 
2 
1 
1 
1 

I 
5.0 I 
5.0 I 
4.0 I 
4 . 0  I 

I 
I 

4.5 I 

- . .  - . .  
5.0- 4 . 0  - . .  

I 
I+ 
(-146 
I 237 
I 
I+ 
1-379 
I 

1 155 1:460 
-2 i 

I 
I 

-6 I 
I 

W 
w 
cn 

30646.175-10726.322 3.5- 1.272 1.391 119 - . .  
I 
I 
I 

4 . 0  I 
I 

i 
1.025 O.OOO*  0 39692.853-19779.507 33 i 

I 
I 

23 I 
-30 I 
-47 I 

16 I 
-1 I 

3 . 0 -  i 
I 237 
I 
I 
I 
I 

I* 
1-188 
I 155 
I 122 
I 171 
I 
1-107 
1-188 
1-112 
I -  
I +  
I 
1-161 
1-190 

I-"6 

- . .  
HAZY 
HAZY 

31916.975-12007.503 
40965.950-21057.925 
21048.190-40955.385 

1.5- 
3.5- 
2.5- 

1.5 i 
2.5 I 
3.5 I 

1.363-0.019 1382 
1.105 1.590 485 
1.030 0.850* 180 

330* i 
I 

- . .  - . .  - . .  - - 
215- 1:5 
3.0- 2.0 
3.0- 2.0 - * .  

-137 i 
-196 I 

27 I 

HAZY 

DJ1 
93?6.801-2?290.355 

31702.260-11799.241 
25403.645- 5502.060 

9724.351-29625.003 
34250.784-14341.947 
25614.115- 5717.976 

36669.985-16776.530 
14912.01 1-34304.860 
6313.866-26205.559 

16352.000-36252.965 
24183.639- 4299.659 
16532.104-36418.125 

5.0- 
6.5- 
2.5- 
3.0- 2.0 i 
3.0- 2.0 1 
3.5- 3.5 I 
1 .o- 
4 . 0 -  

4.5- 
1.0- 
3.0- 

4 . 0 -  3.0 i 

6.0 i 
5.5 I 
1.5 I 

0.801 0.920 in 
1.050 1.373* 323 
1.029 1.169 140 
0.442 0.910* 468 
1.067 0.852 215 
1.480 1.596* 116 

1.010 0.000* 0 
0.496 0.941 445 
0.487 0.701 214 
1.050 1.004* 45 
0.667 1.482 815 
0.300 1.075 775 

1.02 
.45 

1.16 
.92 

63 i 
-190 I 

157 I 
135 I 

I 
I 

-125 I 
-191 I 
-118 I ~ 

-69 I 5026.5025 
5 I 5027.2553 

I 5027.4449 
I 5027.260 

-185 I 5028.2667 
-77 I 5029.0311 

-186 I 5029.3210 
125 I 5030.2999 

~ . . ~  

1 15900.653 
1 19898.838 
2 19895.153 

19594.000 
DJO 

I 
-7 I 
27 I 

I 
1.0 I 
4 . 0  I 

1 19893.448 
1 19892.876 
1 19891.741 
2 19890.989 
1 19889.002 
1 19886.024 

19U5.274 
19884.7 16 

1 19282.024 
1 19879.002 
1 19877.856 
1 19873.988 

3 
2 
4 

18 i 
4 i  

22 I 
3 1  

I 

3.5 i 
2.0 I 
4 . 0  I 

I 

1.12 
.670 

f - 
l :o -  2:o 1.480 

1 
0 
0 I 

27 I 
23 I 

I 
3.0 I 14853.317-34735.314 

14292.176-3ft171.155 

37639.270-17765.281 
13726.661-33604.497 

4.0- 
5.0- 
3.0- 
2.0- 

0.786 0.899 113 
0.970 1.230 260 
1.150 1.210 60 
1.020 1.680* 660 

HAZY oc 
4 
1 
0 

1 225 5.0 i 
3.0 I 
3.0 I 

.960 i 
I - 176 

20 i 
-1 I 



19871.122 1 
1 19859.061 3 
19166.318 1 

1 19C65.877 1 
2 19864.812 4 
1 19864.511 2 
1983.841 0 

1 19855.332 0 
1 19C55.720 0 
1 19L53.616 1 
2 19852.352 1 
2 19848.747 0 
1 13847.931 1 
1 15'344.230 2 
1 19843.903 1 
2 19843.742 4 
2 19843.274 4 
2 19340.134 2 
2 19833.782 0 
2 19836.330 0 
1 19334.259 2 
1 19331.283 4 
1 19830.379 6 
1 19823.321 2 
19821.016 0 
19220.684 0 
19820.376 0 

1 19817.717 5 
1 19817.524 7 
2 19815.372 4 
1 19814.519 0 
2 19313.634 4 
1 19812.417 1 
1 19811.762 0 
1 19810.640 1 
2 19807.649 6 
19807.415 0 

1 19607.130 0 
2 19S06.788 0 
19806.023 3 

2 19304.130 2 
1 19803.767 2 
2 19801.051 0 
19300.469 0 

1 19798.829 1 
19793.059 1 

1 19797.801 1 
2 19796.841 3 
2 19793.472 2 
1 19791.523 6 
19788.239 0 
19787.975 0 
19785.721 0 

1 19735.226 0 
2 19784.083 0 

27643.693- 7774.653 21 

16304.260-36170.110 27% 
13 172.903- 33357.7 10 5 
26009.000- 6144.515 26 

14692.549-3ft548.900 - 19 
37428.345-17572.608 -17 
13517.647-33371.251 12 
15541.100-35693.485 -3 
37012.210-17163.470 7 
14592.549-34540.469 11 
13726.661-33570.935 6 
1653-0.952-36364.850 15 
35332.255-15488.530 17 
28431.495- 8638.233 12 
27338.500- 7498.364 -2 
25556.740- 5717.976 18 
15657.156-35493.485 1 
9724.351-29553.591 19 
10466.922-30318.195 15 
9724.351-29554.716 14 
14912.011-34735.314 18 

14353.317-34670.995 
9X6.801-29204.308 
29523.355- 9707.980 
14692.549-34507.044 
21828.590- 2014.966 
33340.653-13528.246 
12322.613-32134.354 
12159.465-31970.100 
27306.210- 7495.364 

39 
17 
-3 
24 
10 
10 
21 
5 
3 

35533.653-16776.530 7 
17242.750-37049.535 3 

38152.580-37956.685 25 
27578.4 18- 7774.653 2 
39976.890-20175.895 56 

29571.327- 9772.532 34 

16155.109-35952.890 20 
31596.070-11799.241 12 
13192.903-32986.390 -15 
24091.173- 4299.659 9 

14763.705-34543.900 31 
29026.425- 9212.356 14 

I 

I .  - . 4 . 0 -  4 . 0  I . 
1 - . 3.0- 3.0 I . 

2.5- 2.5 I .73 1.09 .36 
4 . 0 -  4 . 0  4 . 0 -  4 . 0  I . . .17 

2:5- 3.5 2.5- 3.5 1 .380 1855 .475 

- . .  - . .  - - - . .  - . .  - . .  - - 
4:5- 5:5 
1.5- 2.5 - - . .  
3.0- 2.0 
1.0- 2.0 
3.0- 3.0 - 

2.0- 
2.0- 
2.0- 
3.5- 
4.5- 
2.0- 
3.0- 
5.0- 
2.5- 
4.5- 
1.5- 
4.5- 
2.5- 
3.0- 
1.0- 
3 . 0 -  
4 .0-  

I .  
2.0 I . 
2.0 I . 
3.0 I . 
3.5 i . 
4.5 I . 
3.0 I . 
4 . 0  I . 
4 . 0  I . 
3.5 I . 
5.5 I 1.07 
2.5 I .870 
3.5 I . 
3.5 I : 
2.0 I .45 
2.0 I .35 
3.0 I .445 
3.0 I . 

I .  
I .  

1:5 
1.3 

1:o 
.9 
.8 

I .  

.44 
5 .445 

.59 i 

.59 I 
5 .so I 

I 

1.310 1.463* 153 

1.285 0.942* 343 
0.372 0.857 485 
0.870 1.473* 603 

0.292 0.850* 558 
1.330 0.555* 775 

1.040 0.931* 109 
1.164 1.200 36 
0.292 0.888 596 
1.150 1.130* 20 
0.736 1.080* 344 
1.263 1.057 206 
1.070 1.514* 444 
0.876 1.321 445 
0.976 1.596 620 
1.000 0.931 69 
0.442 1.030 588 
0.355 0.940 555 
0.442 0.831 389 
0.496 0.899 403 

0.892 1.113 221 

1 I 
I I 
1-078 -90 I 

I I 162 -214 I 
1-126 -125 I 
I -46 I 

I I 152 -164 I 
I I 
1-193 -197 I 
1-244 -262 I 
I 358 368 I 
1-279 -265 I 
I -173 I 
I -1 I 
I 221 234 I 
I 15 I 
I. 61 I 
I- I 
I -250 I 
1-381 -353 I 
1-209 -212 1 
1-170 -182 I 
1-081 -88 I 
I I 

5031.0254 
5031.5473 
5032.2420 
5032.3537 
5032.6235 
5032.6998 
5034.1367 
5034.7728 
5034.9280 
5035.46 16 
5035.7746 
5036.6968 
5036.9039 
5037.8306 
5037.9263 
5037.9672 
5038.0860 
5038.8834 
5039.2268 
5039.8497 
5040.3760 
5041.1311 
504 1.3622 
5043.1571 
5043.7436 

I 5043.8281 
I 5043.9065 

i 
I 

- . 4.0-  5.0 i i 0.786 i.010* 224 i -139 i 5044.5833 
5:O- 5.0 5.0- 5.0 I .800 :895 .a95 I 0.801 0.896 95 (-213 -216 ( 5044.6324 
5.5- 6.5 5.5- 6.5 I 1.165 1.485 .32 I 1.165 1.485 320 It 31 I 5045.1803 . - . 2.0- 1.0 I . I 0.292 1.020* 728 I -250 1 5045.3974 
2.5- 1.5 2.5- 1.5 1 .99 1:88 .89 I 0.990 1.881* 891 I 331 325 I 5045.6228 - . 2.0- 1.0 I . I 0.690-0.590*1280 I 151 151 I 5045.9327 - . 2.0- 3.0 I . I 1.036 O.OOO*  0 1-208 -208 1 5046.0996 . - . 4 . 0 -  4 . 0  I . 1 0.844 1.100* 256 (-208 -198 I 5046.3554 

5047.0964 
I I I I 5047.2070 

2.5- 2.5 2.5- 2.5 I 1.055 1:315 .260 I 1.040 1.321* 281 I 126 129 I 
- .. 1.0- 1.0 i : i 1.135 o.ooo+ o . - . 2.5- 2.5 I . I 1.200 0.730* 470 

. - . 5.0- 4 . 0  I . I 1.120 1.463% 343 - . 3.5- 3.5 I . I 1.170 1.515 345 

1.0- 0.0 1.0- 0.0 I 1.13 0:O I 1.132 0.000 0 

I .  I - . 0.5- 1.5 I . 1-0.510 0.904*1414 

I .  I 
I - . 5.0- 4 . 0  I 

6:5- 5.5 6.5- 5.5 I 
- . 2.5- 2.5 I 

3.0- 2.0 3.0- 2.0 i 
I 
I 
I - . 1.0- 2.0 I . - . 2.5- 3.5 I 

i 
I 0.948 1.100* 152 

373 
I 0.372 1.040~ 668 

237 

:OOO 1I375 .375 I 1.000 1.373 
1245 1:4SO .235 I 1.245 1.482 

I 
I 
I 
1-0.066 0.850* 916 
I 1.150 1.369 219 

81 i 5047.2796 
10 I 5047.3668 

I 5047.5618 
I 
1-232 
I -27 I 5048.0442 
I 119 122 I 5048.1368 
I 280*l 5048.8292 
I I 5048.9776 
I 171 -99 I 5049.3958 ISQ 
I 147 I 5049.5922 
1-249 I 5049.6580 
I+ 43*( 5049.9029 
1-340 -341 I 5050.7624 
1-101 -107 I 5051.2598 

I 5052.0981 
I 5052.1655 

' I 5052.7411. I 
1-156 -164 I 5052.8675 
I -100 I 5053.1594 

i 

I 

OJO 

SI 



c 
2 197Z0.714 1 27059.565- 7278.862 11 

19730.159 1 
19775.853 0 

2 19777.268 0 35265.810-15428.530 -12 
1977+.274 0 

1 13773.453 0 15424.387-35197.829 11 
1 19773.595 1 28951.847- 9179.262 10 
2 197G.514 5 27265.960- 7498.364 -2 
1 19761.487 0 16155.109-35919.595 3 

19763.521 3 
19763.132 0 
19762.970 0 
19762.368 1 

1 19761.594 7 27536.236- 7774.653 11 
19759.440 2 

2 19759.312 2 41621.445-21852.135 2 
1 19756.267 0 37521.550-17765.281 -2 
2 19754.535 0 42254.735-22500.225 25 
i 19753.920 o 19865.603-39619.530 -7a 

19751.233 0 
19750.858 0 
19748.206 0 
19747.509 0 
19746.819 0 

2 19736.770 5 16362.000-35093.770 0 
1 19734.762 0 13726.661-33161.419 4 
1 19733.131 0 34075.080-14341.947 -2 

19731.035 0 . . . - . . - - - 
1 19729.247 3 10484.922-30216.163 6 
1 19726.184 5 25870.685- 6144.515 14 
1 19724.327 3 11747.245-31471.542 30 
1 19721.062 2 l6t3.909-36609.983 -12 

2 19709.404 1 11504.095-31213.510 -11 

1 19705.134 0 11747.245-31452.362 17 

19712.999 0 

2 19706.638 0 15641.100-35347.740 -2 

19704.020 0 
19703.636 0 

2 19701.868 6 23671.715- 3969.846 -1 
2 19701.111 0 39876.970-20175.895 36 
1 19696.744 0 16595.109-36291.840 13 

19695.578 2 . . . - . - . - 
1 19694.582 0 35970.903-16276.332 11 
1 19692.742 3 35969.064-16275.332 10 

2 19t88.689 38 41608.075-21919.400 14 
1 19691.683 0 14737.788-34429.460 16 

1 196X.576 3 12322.613-32011.173 16 

2 19685.701 1 25403.645- 5717.976 32 
2 19684.576 5 28322.800- 8638.233 9 
1 19633.519 6 2228.024- 6144.515 10 
2 19675.462 1 36T3.3.925-17163.470 7 
1 19675.281 0 16155.109-3583O.XO 10 
2 19674.052 0 38435.630-18761.580 32 

19588.035 2 

19673.490 0 

DES 06s TERM TERM I OBS OBS OBS 1 TERM TERM TERM I OBS TERM I 
J2 - J1  J2 - J1 I 62 61 OG I G2 G1 OG I IS IS I WAVELENGTH NOTES 

- . 4.5- 4.5 

. - . 3.5- 3.5 

- . 3.0- 3.0 - . 5.0- 5.0 
315- 2.5 3.5- 2.5 - . 5.0- 5.0 

3.0- 4.0 3.0- 4 . 0  

- . 2.5- 2.5 - . 3.0- 3 .0  . - . 5.5- 5.5 - . 4.0-  4 . 0  

- . 4.5- 4.5 - . 3 . 0 -  3.0 
- . 3.0- 2.0 

1.0- 2.0 1.0- 2.0 
2.0- 3.0 2.0- 3.0 
0.0- 1.0 0.0- 1.0 
. - . 6.0- 7.0 

- . 3.5- 3.5 
- . 3.5- 3.5 
- . 0.0- 1.0 

3.5- 2.5 3.5- 2.5 
. - . 4.5- 3.5 

- . 3.0- 3.0 

- . 1.0- 2.0 
2.0- 2.0 2.0- 2.0 - . 3.0- 2.0 

- . 6.5- 7.5 - . 2.0- 3.0  

- . 2.5- 3.5 
6:5- 5.5 6.5- 5.5 
4 . 0 -  3.0 4 . 0 -  3.0 

- . 3.5- 4.5 
- . 5.0- 4 . 0  
- . 5.5- 5.5 

.26 . SIIAL 

1:155 1:315 .160 

1:355 11460 . lo5 

1.05 . 

135 1114 .79 
1.160 1.470 .310 

.OOO 2.18 

1:38 1;66 .28 

:765 1:880 1.11 

1:443 1:514 .071 
1.30 1.46 .160 

1.030 1.545* 515 

1.980 1.057* 77 

1.106 1.080 26 
i:290 i;454* 164 
1.155 1.321 166 
1.948 1.120* 172 

1.355 1.463 108 

1.065 1 .320~  255 
1.315 1.680~ 365 
1.180 1.555 375 
1.100 1.115 15 

1.050 1.029* 21 
1.150 0.950* 200 
0.975 0.852 123 

0.355 1.143 788 
1.170 1.473 303 
0.000 2.188 0 
1.098 1.195 97 

0.859 1.045 186 
1.040 1.195* 155 
0.000 0.852 0 

1.380 1.670 290 
1.115 1.515 400 
0.999 0.980 19 

1.000 1.880* 880 
0.765 1.880*1115 
0.815 0.930* 115 
1.095 1.345 250 
1.036 1.140* 104 

1.029 1.596 567 
1.443 1.514 71 
1.310 1.473* 163 
1.225 1.200 25 
0.943 0.965 17 
1.150 1.296* 146 

342 
385 
258 
22 1 

115 
076 
165 

086 
0 

101 
256 

313 
428 
157 

,290 

,305 
158 
,284 
,193 

,089 
.226 
,233 
474 
.186 
.052 

-239 
130 

b 

-215 
322 

-217 

@ 

148 
-116 
075 

-232 

I 
-53 I 

I 
I 

385* I 
I 

-224 I 
-67 I 
113 1 
-85 I 

I 
I 
I 
I 

-3 I 
I 
I 
I 

313*l 
I 
I 
I 
I 
I 
I 

-68 I 
-304 I 
158 I 

I 
-205 I 

-63 I 
-107 I 
-226 I 

I 
-474 I 
-178 I 

-78 I 
I 
I 

123 I 
I 

-218 I 
I 

94* I 
50* I 

-224 I 
324* I 

-185 I 
I 

43 I 
137 I 

-113 I 
1 75* l  
~ -232 I 

359* I 
I 

5054.020 1 
5054.16 19 
5054.4880 
5054.9007 
5055.666 1 
5055.8760 
5056.0954 
5057.1187 
5058.1691 
5058.4 168 
5058.5164 
5058.5578 
5058.7 119 
5058.9 10 1 
5059.4616 
5059.4943 
5060.2742 
5060.7178 
5060.8754 
5061.5639 
5061.6528 
5062.3397 
5062.5184 
5062.6953 
5065.2730 
5065.7884 
5066.2071 
5066.7453 
5067.2045 
5067.9913 
5068.4685 
5069.3076 
507 1.381 1 
5072.3061 
5073.0 181 
5073.4053 
5073.6921 
5073.7910 
5074.2463 
5074.44 13 
5075.5664 
5075.8668 
5076.1235 
5076.5978 
5076.8696 
5077.6429 
5077.6720 
5077.8108 
5078 A135 
5078.7039 
5078.9766 
5081.0564 
5081.1032 
5081.4128 
5081.5657 

f so 

IS* 

f 

so JQ 



1 19672.036 
2 19663.990 
2 19663.603 
2 19662.396 
2 19659.025 
2 19653.552 

19658.248 
19657.834 

2 19655.647 
2 19651.796 

19647.735 
19647.552 
19646.396 

1 19646.041 
19643,771 

2 19543.082 
1 19640.853 
2 19640.497 

1963.022 
19636.265 
19634.348 
19629.308 

2 19623.730 
19626.769 
19626.034 
19625.093 

1 19622.695 
2 19612.826 

19611.371 
1 19611.112 

19505.922 
19603.711 
19601.626 

1 19599.102 
19597.984 

1 19596.094 
2 19594.944 
1 19592.675 
1 19-537.833 
1 19586.613 

19585.41 1 
2 19584.834 
1 19553.910 
1 19579.420 
2 19575.649 
1 19575.015 
1 19573.119 
1 13569.056 
2 19568.320 
2 15567.594 

19566.950 
19565.266 

2 19551.651 
19560.007 
19559.770 

2 
2 

15074.955-34746.981 
27162.335- 7498.364 
33389.920-13726.318 
39934.710-20322.349 
16593.963-35252.985 
42908.300-23249.745 

I 
1 3 1  . -  
19 I 1.5- 2:5 
1 1  . -  . 

3 5 1  . -  . 
3 1  . -  . 

- 3 1  . -  . 
I 

I 
7.0- 8.0 I 
1.5- 2.5 I 
1.5- 2.5 I 
5.5- 6.5 I 
2.5- 3.5 I 
5.5- 4.5 I 

I 
I 

I I I 1.097 O.OOO* 0 I- 
.290 I 1.046 1.321 275 I -  

I 
-69 I 

-6 I 
255 I 
368* I 

-114 I 
I 
I 
I 

135 I 
15 I 

I 
I 
I 

176 I 
I 
I 

-109 I 
150 I 

I 
I 
I 
I 

43 I 
I 
I 
I 

-175 I 
133 I 

I 
-139 I 

I 
I 
I 

189 I 
I 

-58 I 
7* I 

-123 I 
-339 I 
-71 I 

I 
-285* I 

20 I 
-29* I 
37 I 

-171 I 
-225 I 
-193 I 

5081.9413 
5084.0208 
5084.1208 
5084.4329 
5085.3048 
5085.427 1 
5085.5058 
5085.6 129 
5086.2305 
5087.1754 
5088.2262 
5088.2743 
5088.5742 
5088.6657 
5089.2537 
5089.4322 
5090.0085 
5090.1021 
5090.7436 
5091.1991 
509 1.6962 
5093.0036 
5093.1535 
5093.6624 
5093.8532 
5094.0974 
5094.7200 
5097.2836 
5097.6618 
5097.7291 
5099.0786 
5099.6537 
5100.1961 
5100.8530 
5101.1440 
510 1.6360 
510 1.9354 
5102.5262 
5103.7876 
5104.1055 
5104.4 187 
5104.569 1 
5104.8099 
5105.9806 
5106.9642 
5107.1296 
5107.6243 
5108.6822 
5108.7464 
5109.0665 
5 109.2347 
5109.6744 
5 1 10.6 187 
51 11.0483 
5111.1102 

1:025 1:315 
i 0,943 0.784 i 5 9  i 259 
I 1.085 1.314 229 I 367 
I 0.983 1.004 21 I 
I 1.105 1.475 370 I 
I I 

21315 1:880 
I i 

I I- 
I I 
I I 
I I -  

.435 I 2.328 1.881 447 I 124 
I 1.009 1.369 360 I t  

1.44 I 0.864-0.590*1454 I 158 

1 1.170 1.373* 203 I 
.153 I 1.443 1.596 153 I 145 

I I 378 
I I 164 
I I+ 
I 1.470 1.728 258 I +  
I I 104 

I - 168 

I 1.370 1.463* 93 1-109 

SML 1 I 

I I 

21670.405- 2014.966 
28894.140- 9242.355 

1.5- 1.5 I 
3.5- 3.5 I 

I 
i 
I 

2.0- 1.0 I 
I 

I 
22 I 2.0- 1.0 855- 0 : 59 

1:440 1:593 

:800 :695 

33174.255-13528.246 

31442.330-11799.241 
27415.500- 7774.653 
25358.470- 5717.976 

i 
- 7 1  . -  . 
111 . -  
3 I 4.5- 3:5 

I 
I 
I 
I' 
I 
I 
1 

2 2 1  . -  . 

13 I 5.0- 4 . 0  
- 2 1  . -  . 

5.5- 5.5 I 
5.0- 4 . 0  I 
4.5- 3.5 I 

I 
6 
1 
0 
0 
0 
0 
OH 
0 
0 
5 
0 
1 
2 
0 
0 
1 
2 
1 
0 
1 
1 
0 
1 
0 
0 
0 

i 
1 
I 

0.5- 1.5 I 
I 
I 
1 

5.0- 4 . 0  I 
4.5- 4.5 I 

I 
3.0- 4 . 0  I 

I 

33619.660-13990.952 

w 
w 
03 9386.801-29009.483 

30339.150-10726.322 

11840.715-31451.814 

. l o3  i 0.801 
I 1.154 
I 

I 
I 
I 1.118 
I 

I Oe811 

0.695 106 
1.391 237 

i-170 
I 156 
I 111 
1-140 
1-081 

1 

i 
1 3 1  . -  . 

I 
I 
I 

- 6 1  . -  . 

1.080 269 

I 
I 

3.0- 2.0 I 
I 

33941.055-14341.947 0.852 266 

1.482*1582 
2.402* 188 
0.887 525 
1.200* 205 
0 . m  148 

i 194 
I 137 I 

1 2 1  . -  
-3 I 0.5- 0:5 
12 I 2.0- 3.0 
1 0 1  . -  . 
1 4 1  

. -  . 

23295.741- 4299.659 
29783.410-10188.463 

2.0- 2.0 i 
0.5- 0.5 I 
2.0- 3.0 1 
6.0- 6.0 I 
2.0- 1.0 I 

I 
3.5- 3.5 I 
6.0- 5.0 I 
5.0- 6.0 I 
3.5- 3.5 I 
3.0- 4 . 0  I 
4 . 0 -  5.0 I 
3.0- 4 . 0  I 
3.5- 2.5 I 
2.5- 3.5 I 

I 

1-0.100 
I 2.590 
I 0.362 
I 0.995 

I -  
I 
1-107 
1-347 
I- 

2.60 2;40 
.36 .86 

.20 

.50 8769.139-28360.802 
12351.522-31939.345 
12322.613-31909.212 

14295.565-33280.390 
18602.505-38186 -420 
29817.830- 102S.473 
25293.605- 57 17.976 
16535.109-35170.110 
12159.465-31732.532 
15424.337-34993.452 
23535.650- 3969.846 
28309.965- 9242.356 

29269.625- 9707.980 

i 1.036 

0.790 1.000* 210 
0.910 0.952 42 
1.110 1.431* 321 
0.970 1.596~ 626 
0.999 0.942* 57 
0.844 1.049 205 
1.106 1.213 107 
1.470 1.670* 200 
1.230 1.369* 139 

9 
-5 
3 

20 
14* 

i+ 
I- 
I +  
I - 168 

I -227 
I 152 
It 

- . .  
5.0- 6.0 
3.5- 3.5 

1:11 1:43 

:84 1:05 

1:46 1:66 

5 
1 
0 

.320 

.62 

.21 

.20 

4 2 i 4.0- 5.0 
1 1  . -  . 

16 I 3.5- 2.5 
-15 I . - . 

I 

1 
5 
2 
0 
1 
on 
0 
0 

i 055 
1-267 
I 092 

I 
I 

I 
I 

6 1  . -  , 5.5- 6.5 i 
I 
I 

1.110 1.485 375 



C WAVEtWI!BER I T2 - TI 0-C 

2 19559.439 0 25293.605-44853.015 29 
i 9 5 s . n a  n . - - - . . - - - 

2 19555.540 i 39732.360-20175.895 75 
1 19533.352 3 35299.015-15745.648 -5 
1 17512.341 8 33070.573-13523.246 14 
2 19559.171 0 12992.644-32531.815 0 
2 1953.518 0 414572915-21919.400 3 
2 19537.935 1 21359.050-40836.955 1 
1 19536.4i5 0 11840.715-31377.193 -3 
19530.745 0 

1 i9529:581 i 16520.962-36050.540 3 
1 19529.482 3 105Z6.922-30016.377 27 
1 19320.663 0 35297.181-16776.530 12 
2 19520.253 2 28158.490- 8638.233 -4 
19519.850 0 

1 19519.363 3 9396.801-28906.150 14 
2 19516.876 1 25013.940- 5502.060 -4 
2 19516.628 0 17532.937-37049.535 30 
19515.969 0 
1950s;505 
19505.830 
19503.270 
19502.203 

1 19501.013 
1 19500.645 
19497.962 

1 19485.631 
2 19485.224 
19464.655 
19483.89.9 

1 19480.963 
2 19477.951 
2 19476.579 
1 19472.982 
19467.447 

1 19406.482 
1 19466.369 
1 19465.929 
2 19463.307 
19462.453 

1 
0 
0 
0 
2 16304.260-35805.270 
5 33028.868-13528.246 
0 
0 15259.635-34735.314 
0 41404,.605-21919.400 
0 
0 
0 16838.909-36369.870 
0 31485.455-12007.503 
6 26755.425- 7278.862 
2 25617.477- 6144.515 
0 
28 23766.136- 4299.659 
28 14292.176-33753.523 
1 15074.955-34540.830' 
0 33189.610-13726.318 
0 

3 
23 

2 
19 

2 
-1- 
16 
20 

5 
22 
7* 
15 

1 19455.901 7 32985.135-13528.246 12 

1 19453.695 1 36230.220-16776.530 5 
1 19453.400 0 13726.661-33180.043 18 
2 19450.444 OP 12392.644-32443.055 23 
1 19447.750 2 9386.801-26834.535 16 

19454.073 OC 

19446.778 0 
19444.744 0 

1 19441.813 7 27216.458- 7774.653 8 
19439.642 0 
19430.998 0 

1 19425.504 1 15074.958-34500.445 17 
2 19424.937 4 43339.890-23914.960 7 
1 19421.762 3 27196.404- 7774.653 11 
1 19421.014 3 23720.664- 4299.659 9 

C 
. - . 3.5- 2.5 

. - . 3.5- 3.5 
3.0- 3.0 3.0- 3.0 
2.0- 1.0 2.0- 1.0 . - . 2.5- 2.5 . - . 6.5- 7.5 - . .  - . .  
5.0- 6.0 
1.0- 2.0 - 
5:5- 5:5 

5.0- 5.0 - . .  - . .  

- 
2:o- l:o 

- . .  - * .  

- . .  - 
4:5- 4:5 - . .  

- . .  - . .  - . .  - . .  
- . .  
- . .  - . .  - . .  - . .  

2.5- 1.5 
3.0- 4 . 0  

5.0- 6.0 
1.0- 2.0 
2.0- 1.0 
5.5- 5.5 

5.0- 5.0 
2.5- 1.5 
3.5- 2.5 

4.0-  5.0 
2.0- 1.0 

2.0- 3.0 
6.5- 7.5 

6.0- 5.0 
1.5- 1.5 
4.5- 4.5 
2.0- 3.0 

1.0- 2.0 
5.0- 5.0 
7.0- 8.0 
2.5- 2.5 

2.0- 1.0 

2.0- 1.0 
3.0- 2.0 
2.5- 1.5 
5.0- 5.0 

5.0- 4 .0  5.0- 4 . 0  

- . 7.0- 6.0 
7:5- 8.5 7.5- 8.5 
3.0- 4 . 0  3.0- 4 . 0  
3.0- 2.0 3.0- 2.0 

. , .  
1.03 1.16 .130 
.655-0.590 1.24 

:750 :840 .090 
.35 1.14 .79 

:800 1:105 .305 

:97 -0:62 1.59 

1.195 1i545 .350 

i78 -0i56 1.34 

1;16 1;44 .28 

1:213 11387 ,174 
1.28 1.46 .18 
.76 1.44 .68 

I I 
0.970 0.920* 50 I I 

I I 
1.275 1.515 240 I 225 235 I 
1.035 1.145 110 I 089 87 I 
0.673-0.590* 1263 I + 40 I 
0.643 1.010+ 367 1-297 -282 I 
1.100 1.345~ 245 I I 
1.254 0.800* 454 I I 
0.811 0.973 162 1-185 -196 I 

I 355 I 
0.736 0.830* 94 I+ 89 I 
0.355 1.140 785 1-313 -311 I 
1.010 0.000* 0 I 197 I 
1.140 1.514* 374 I 081 102 I 

I I 
0.801 1.105 304 i-224 -224 i 
1.385 1.169 216 I 350 338 I 
1.238 0.730 508 I -8 I 

I I 

I 
I I 

I I 
1.285 1.075 210 I -149 I 
0.987-0.590*1577 I 222 222 I 

I I 

I -234 

0.715 0.899 184 i-268 -260 i 
1.080 1.345 265 I I 

i i 
I I 

1.098 1.069 29 1-271 -268 I 
1.300-0.019 1319 I 390 383 I 
1.200 1.545* 345 I 113 128 I 
1.360 1.473* 113 1-091 -94 I 

I 328 I 
2.162 1.482 680 I -160 I 
0.970 0.830 140 1-237 -240 I 
1.097 1.270~ 173 i -242 i 
1.121 0.784 337 I 254 248 I 

1-276 I 
0.757-0.590*1347 I 168 167 I 

I I 
1.200 o.ooo* 0 I 225 220 I 
1.150 1.790* 640 I ' -216 I 
0.643 0.730 87 1-188 -162 I 
0.801 0.978 177 1-149 -157 I 

I I 
I I 

1.180 1.463* 283 I 112 113 I 
I 377 I 
1-237 I 

1.097 1.030 67 I -247 I 
1.213 1.385 172 I 236 I 
1.282 1.463 181 I +  41 I 
0.790 1.482* 692 I- -50 I 

5111.1967 
51 11.2937 
51 11.9544 
5112.7852 
5315.6686 
51 16.4986 
5116.6696 
51 16.8299 
51 17.2047 
5118.7060 
51 19.0111 
5119.0371 
5121.3497 
5121.4573 
5121.5631 
5121.6908 
5122.3435 
5 122.4086 
5122.5816 
5 124.54 15 
5125.231 1 
5125.9170 
5126.1975 
5126.5103 
5126 -6070 
5127.3125 
5130.5441 
5130.6644 
5130.8142 
5131 -0133 
5131.7866 
5132.5802 
5 132.94 17 
5133.8899 
5135.3496 
5135.6042 
5135.6340 DJO 
5135.7501 
5 136.44 19 
5136.6660 
5138.1331 
5138.8800 
5138.9799 
5139.0578 
5139.8388 VHAZY 
5140.5508 
5140.8078 
5141.3455 
5142.1206 
5 142.6949 
5144.9827 ' 

5146.4378 
5146.5881 SI 
5 147.4294 
5 147.6277 



1 19415.834 7 
1 19414.714 0 
2 19414.260 2 
19410.781 0 
19409.192 0 
19407.760 0 

2 19406.957 3 
19403.412 1 

1 19402.962 1 
1 19400.837 0 
2 19400.368 0 

19399.609 1 
1 19398.461 3 
2 19397.078 5 
19392.038 0 
19391.871 0 
19391.298 0 

1 19390.320 0 
2 19385.219 0 
1 19381.067 3 
1930.718 0 
19379.762 0 

1 19378.708 2 
2 19377.642 0 
2 19377.471 1 
1 19376.375 0 
19375.403 0 

2 19374.133 4 
2 19372.303 0 
1 19369.979 0 
1 19369.389 0 
19358.072 0 

1 19357.782 0 
1 19367.526 2 
2 19366.152 3 
2 19364.590 5 
19300.992 0 

2 19360.255 0 
1 19359.021 0 
1 19357.936 1 
1 19357.726 0 
2 19356.845 0 
1 19356.449 2 
1 19350.142 4 
2 19347.751 0 
1 19346.331 3 
2 19345.259 1 
2 19344.107 2 
2 19342.787 1 
1 19341.505 1 
1 19339.782 1 
2 19353.946 0 
19333.419 0 

2 19337.743 ct 
19335.330 0 

9724.351-29139.061 4 i 
34902.775-15488.530 15 1 

I 
I 

I I I 
28595.083- 9179.262 8 I 6.0- 5.0 6.0- 5.0 I 1.16 1.42 -26 I 1.200 1.454s 254 

. 3.0- 2.0 I . I 0.442 0 . 0 0 0 ~  0 

. 3.5- 3.5 I . I 1.155 1.057 98 

I I .  
I .  

- 1  
34895.470-15488.530 17 I 

i 

6 1  
20306.482-39709.460 -16*l 
14692.549-34093.375 11 I 
12048.548-31448.910 

I .  i . 3.5- 3.5 I . I 1.165 1.057 108 
I .  I . 4.0-  5.0 i . i 1.123 1.070 53 . 2.0- 1.0 I . I 0.292 1.310*1018 . 1.5- 2.5'1 . 1-0.054 0.800 854 
I .  I 

I .  I 
I 

14853.317-34251.764 14 i .o- ..o 4.0- 4 . 0  I .79 i:oi .22 I 0.786 1.005 219 
19397.055- 0.000 23 I 0.5- 0.5 0.5- 0.5 I 3.34 3.16 .18 I 3.328 3.150 178 

I 
I I .  
I I .  I 

14737.7a-34128.094 14 I . - . 3.0- 4 . 0  I . I 0.815 0.000* 0 
30111.540-10726.322 1 I . - . 5.5- 4.5 I . I 1.100 1.391* 291 
12351.522-31732.582 7 I 6.0- 5.0 6.0- 5.0 1 .97 1:05 .08 I 0.995 1.049 54 

I I .  I 
i i .  I 

29617.177-10238.473 4 I 7.0- 6.0 7.0- 6.0 I 1.38 1:43 .05 I 1.380 1.431* 51 
15641.100-35018.725 17 I . - . 3.5- 3.5 I . I 1.040 0.911~ 129 
36540.920-17163.470 21 I 3.5- 4.5 3.5- 4.5 I 1.175 1:195 .020 I 1.200 1.200~ 0 
12159.465-31535.835 5 I . - . 4 .0 -  5.0 I . I 0.844 1.020 176 

31173.370-11799.241 4 I 6.5- 5.5 6.5- 5.5 I 1.17 1:37 .20 I 1.160 1.373+ 213 
40663.645-21291.350 8 I . - . 5.5- 4.5 I . I 1.145 1.590 445 
9386.801-28756.769 11 I . - . 5.0- 5.0 I . I 0.801 1.165 364 
18046.108-37415.495 2 I . - . 4.0-  5.0 I . I 0.694 0.980 286 

1 I .  I 

.I I .  I 
8768.139-28135.924 -3 I 2.0- 2.0 2.0- 2.0 I .36 1:11 .75 I 0.362 1.101 739 
10486.922-29854.442 6 I 1.0- 1.0 1.0- 1.0 I .35 1.18 .83 I 0.355 1.180* 825 
29074.145- 9707.980 -13 I 5.5- 6.5 5.5- 6.5 I .95 1.49 .54 I 0.940 1.485~ 545 
26643.435- 7278.862 5.5- 4.5 ! 1.435 1.545 .110 ! 1.420 1.545~ 125 17 ! 5.5- 4.5 

I I .  I 
39187.220-19827.020 55 I . - . 2.5- 1.5 I . I 1.170 1.733~ 563 
33036.920-13677.903 4 I . - . 0.0- 1.0 I ~ - I o-ano i.(r42 a - - - - -  ._ 
ii~~o.7i5-3ii98.642 9 i . - . 3.0- 3.0 i : i 0.811 1.070 259 
17554.704-36912.410 20 I . - . 8.0- 7.0 I . I 1.170 0 . 0 0 0 ~  0 
16499.640-35956.485 0 I . - . 3.5- 3.5 I . I 0.773 1.025 252 
16834.379-36190.820 8 I . - . 5.0- 5.0 I . I 0.961 1.030 69 
8768.139-2.3118.262 19 I 2.0- 3.0 2.0- 3.0 I .38 1127 .89 I 0.362 1.250~ 888 
40539.100-21291.350 1 I . - . 4.5- 4.5 i . i 1.310 1.590 280 

42595.005-23249.745 -1 I . - . 4.5-  4.5 I . . I 1.115 1.475 360 
9336.801-28733.159 23 I 5.0- 4.0  5.0- 4 . 0  I .80 1:05 .25 I 0.801 1.035 234 

21359.050- 2014.966 25 i 2.5- 1.5 2.5- 1.5 i 1.25 1.88 .63 i 1.254 1.881 625 
23312.615- 3969.846 IS 1 . - . 1.5- 2.5 I . I 0.680 1.670* 990 
11810.715-31182.179 41 I . - . 3.0- 4 . 0  I . I 0.811 1.210* 399 
14912.011-34251.764 29 I . - . 4 . 0 -  4.0 I . I 0.496 1.005 509 

I 0.372 1.010* 638 13192.903-32531.815 34 I . - . 2.5- 2.5 I . 
I i .  i 
I I .  I 

43252.700-23914.960 3 1 7.5- 8.5 7.5- 8.5 I 1.190 1:385 .195 I 1.190 1.385 195 

I 
1-093 
I 
I 455 
I+ 
I 
I 
I 518 
1-158 
1-220 

1-269 
1-141 

I 
I 

I 
I 132 
I -230 
I -232 
I-"'" 

I -259 
! 201 

I 

I 272 
1-300 
I- 
1 077 
I- 

(-241 
1-068 
I 133 
I- 
I 
I 
I 
I 
I 
I 
I- 
I 
I- 
I 

1-309 
I- 
I 
I 

I 167 

I 
-98 I 
-362 I 
477 I 

I 
I 
I 

503 I 
I 

-227 I 
-234 I 
-294 I 

I 
-156 I 
135 I 

I 
I 
I 

-231 I 
94Wl 

-231 I 
I 
I 

-112 I 
-153 I 
272r I 
-297 I 

I 
78* I 

I 
-276 1 
-26 I 

I 
-357 I 
-244 I 
-61 I 
137 I 

I 
I 
I 

-120 I 
-203 1 
-265 I 

I 
-25 I 

I 
-106 I 

1 
176 I 
99 I 

-290 I 
-59 I 
-286 I 

I 
I 

5149.00 10 
5149.2981 
5149 A185 
5150.34 14 
5150.7631 
5151.1431 
5151.3563 
5152.2974 
5152.4169 
5 152.98 13 
5153.1059 
5153.3075 
5153.6 125 
5153.9799 
5155.3195 
5155.3639 
5155.5162 
5155.7762 
5157.1329 
5158.2378 
5158.3306 
5 158.585 1 
5158.8657 
5159.1495 
5159.1950 
5 159.4868 
5159.7457 
5160.0839 
5160.5714 
5161.1905 
5161.3477 
5161.6987 
5161.7760 
5161.8642 
5162.2105 
5162.6269 
5163.5863 
5163.7829 
5164.1120 
5164.40 15 
5 164.4575 
5164.6925- 
5 164,7982 
5166 .a16 
5167.1201 
5167.4860 
5167.7857 
5168.0930 
5168.4462 
5 168.7888 
5169.2493 
5169.4727 
5169.6136 
5169.7943 
5170.4395 

W 

0 

Q 



I 

I 

I 
I 
I 
I *  
1-201 
I 307 
I 065 
I 087 
I 

I -264 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

5170.8343 
5170.8955 
5172.0346 
5172.7534 
5173.1927 
5173.9 147 
5174.5146 
5 175.9485 
5176.6450 
5176.8078 
5177.9583 
5178.0299 
5178.0524 
5178.3689 
5178.4845 
5178.6018 
5178.9822 
5179.2068 
5 179.3042 
5179.3587 
5179.4340 
5179.6450 
5179.8602 
5180.0159 
5180.3753 
5180.8510 
5181.5468 
5181.9542 

1 
19333.854 2 I 
19333.625 0 I 

1 19329.367 3 16520.952-35850.314 15 I 5.0- 6.0 5.0- 6.0 .75 

11520 
1.095 
1.17 

.935 

1:16 

1:05 

1 :665 
1.325 
1.49 

1:665 

1:16 

.30 

.145 

.230 

.32 

0.736 

1.180 

1.520 
1.080 
1.180 
0.757 

1.040* 

1.463* 

1.671* 
1.325* 
1.495* 
1.442 

304 

283 

151 
245 
315 
685 

42 

23 

307 
65 
110 
-78 

19326.681 0 
19325.040 OH 

1 19322.343 0 
19320.103 0 

2 19314.751 2 
1 19312.152 2 
1 19311.545 2 
1 19307.254 0 
1 19306.987 1 
19306.903 1 

2 19305.723 1 
2 19305.292 2 
2 19304.855 3 
1 19303.437 6 
2 19302.600 5 
19302.237 3 

1 19301.922 0 
1 19301.753 2 
2 19300.967 3 
19300.165 3 
19299.585 0 

27096.974- 7774.653 22 i . - . 4.0- 4.0  
I 

36060.445-16745.720 26 i 1.5- 2.5 1.5- 2.5 
33168.603-18856.461 10 I 5.0- 5.0 5.0- 5.0 
21515.136- 2203.606 15 I 1.0- 1.0 1.0- 1.0 
32965.135-13677.903 22 I . - . 2.0- 1.0 
13726-661-33033.63s 10 I . - . 3.0- 3.0 

22541.470- 3235.770 23 I . - . 1.5- 0.5 
14295.565-33600.850 7 I . - . 3.5- 2.5 
30031.180-10726.322 -3 I . - . 3.5- 4.5 
28482.680- 9179.252 19 I . - . 6.0- 5.0 
23272.420- 3969.846 26 I 2.5- 2.5 2.5- 2.5 

16835.909-36190.820 11 I . - . 6.0- 5.0 
39623.901-20322.165 17 I . - . 6.0- 6.0 
25018.940- 5717.976 3 I - . 2.5- 3.5 

I 

I 

I 4.5- 5.5 
I 

i 1.150 0.910 240 I-2ao 
I I 
I 0.420 0.299* 121 I 
I 0.790 1.263 473 1-113 
I 1.250 1.391 141 I +  

.28 I 1.180 1.454* 274 1-030 

.730 I 0.951 1.670 719 I +  
I 1-143 
I 1.098 1.030 68 I 

-27 1 

133 
-104 
67 
-19 
5 

89 
318 

I I 
I I 0.960 1.463 503 I 1-067 083 

.OO I 1.199 1.190* 9 (-266 -266 
77 

IS* 

JQ 

GQ 

i I. 140 i.360* 220 i 
I 1.385 1.596 211 I 311 

.23 I I 090 
I 1-077 

19298.246 0 
1 19295.474 1 
1 19293.883 3 
19292.366 0 

1 19291.865 6 

i 
19872.154-39168.610 18 I . - . 9.0- 9.0 
27068.524- 7774.653 12 I . - . 3 . 0 -  4 .b  

I 
6313.866-25605.707 24 I 4.0- 4 . 0  4 . 0 -  4.0 
37957.445-18666.006 37 I . - . 2.5- 2.5 
9724.351-29009.483 26 I 3.0- 4 . 0  3.0- 4 . 0  
13192.903-32474.965 -3 I . - . 2.5- 1.5 

.47 1.14 .67 

.48 .73 .25 

.81 .SO .01 

0.487 1.160 673 i-174 -179 i 
1.260 1.365* 105 I I 
0.442 0.695 253 1-169 -171 I 
0.372 1.150* 778 I 27* I 

5182. om8 
5182.1933 
5183.8910 
5184.7242 
5184.7672 

2 19291.476 0 
1 19285.158 8 
2 19282.059 0 
79281.899 0 

1 19280.338 0 
1 13278.797 2 
1 19278.575 0 

36603.60 1- 17 323.29 1 28 
11840.715-31119.494 18 
3233.360-16604.786 1 
12351.522-31628.619 30 
14853.317-34128.094 26 
12177.963-31452.362 15 

. - . 4 .0 -  4 .0  . - . 3.0- 2.0 - . 5.0- 6.0 
6:O- 6.0 6.0- 6.0 . - . 4 . 0 -  4.0 . - . 1.0- 1.0 

. - . 4 . 0 -  5.0 
- . 2.5- 2.5 . - . 5.0- 5.0 . - . 7.0- 7.0 . - . 0.5- 0.5 . - . 3.5- 3.5 

. - . 4.0- 3.0 . - . 4.0- 3.0 

. - . 3.0- 4.0 

- . 5.5- 5.5 
310- 2.0 3.0- 2.0 - . 2.5- 1.5 
3.0- 2.0 3.0- 2.0 

I 
211 I 

0.811 0.814 3 1-222 -232 I 

I 
1.134 1,.250* 116 I I 5185.1870 

I 5185.6015 
1.164 0.950* 214 
0.995 1.110 115 
0.786 O.OOO* 0 
0.525 0.852 327 

1.346 1.060* 286 
1.058 1.321 263 
1.145 1.125 20 
1.097 1.340+ 243 

0.960 1.596 636 
0.961-0.122 1083 

, 0.786 1.160* 374 
0.844 0.742 102 
1.106 1.080 26 

i 

1-065 
I 
I 
I 
I 
I 

I- 
I 

I 
I 
I- 
I 
1-200 

I '19 
I -125 

-60 i 
-154 I 
-157 I 
-81 I 

I 
-158 I 
75 I 

-231 I 
-345 I 
111 I 
35 I 

I 
-155 I 
-131 I 
-233 I 

I 
I 

-55 I 
-166 I 
-201 I 

5185.6612 
5186.0507 
5186.6760 
5186.7807 
5187.8167 
5187.9 114 
5188.441 1 
5189 .0438 
5189.9478 
5190.8643 
519 1.0288 
5191.4452 
5192.2525 
5192.3350 
5192.6177 
5192.6708 

:980 11110 .130 1 19277.127 6 
1 19274.803 
1 19274.414 
19270.555 

1 19270.213 
2 19263.246 
1 19266.003 
1 19252.652 
2 19259.251 
2 19258.641 
19257.095 

1 79254.102 
1 19253.796 
1 19252.743 
19252.551 

2 19251.690 
1 19250.724 
2 19250.183 
1 19248.642 

0 
0 
0 
0 21227.793-40497.975 
2W 26766.650- 7498.364 
0 17911.977-37177.970 
0 15074.953-54337.597 
1 35545.800-16286.552 
2 24976.535- 5717.976 
0 

31 
-40 
15 
13 
33 
32 

41 
31 
24 

20 

0 14353.317-34107.378 
1 12159.465-31413.230 
0 15624.387-34677.11 1 
0 
0 58013.250-18761.!XO 
5 23550.352- 4239.659 
2 13192.903-32443.055 
7 9724.351-25972.971 

1.145 1.296 151 
1.090 1.482* 392 

I 0.372 0.730 358 

5ibZ. 9030 
5193.1636 
5193.3096 
5193.7253 

1110 1:50 .40 

:445 :SO5 .360 

31 
21 
22 BQ I 0.442 0.794 352 



2 19248.476 3 
2 19243.353 3 
2 19247.819 2 
1 19243.856 1 
1 19233.538 1 

19236.695 1 
2 19236.234 1 
1 19234.292 2 
1 19233.112 0 

19230.476 0 
19229.473 0 

1 19223.338 0 
2 19223.701 0 
1 19221.276 3 

19218.530 0 
1 19217.745 5 
1 19217.104 1 
1 19216.739 0 
1 19216.171 3 
2 19209.975 1 
1 19205.762 2 
1 19206.513 4 
2 19205.939 4 
2 19205.404 0 
1 19502.764 3 
1 19201.519 3 
1 19201.068 1 
2 19199.827 1 

31255.945-12007.503 34 
43163.110-23914.960 8 
13:09.910-33057.710 19 
12159.465-31403.302 29 
15074.9%-34313.475 21 

28478.535- 9242.356 5 
16532.104-35766.380 16 
33575.046-14341.947 13 

14692.549-33920.944 3 
31231.210-12007.503 -6 
32749.507-13528.246 15 

12159.465-31377.193 17 
18602.505-37819.530 293 
14912.011-34128.739 11 
16834.379-36050.540 10 
43124.930-239 14.960 5 
8768.139-27976.881 20 

28335.761- 9179.262 14 
28913.915- 9707.980 4 
29393.835-10113.463 32 
8708.139-27970.881 22 

11840.715-31042.204 30 

2 19189.780 3 31197.285-12007.503 -2 
2 191E9.730 7 27628.005- 8638.233 8 

19157.929 1 . . - . . . - . 
1 19187.147 6 16155.109-35362.260 -4  
2 19186.331 2 33519.660-14433.351 22 
1 19184.335 4 25328.907- 6144.515 -7 
2 19179.491 1 34668.015-15488.530 6 

19177.123 1 
19176.625 0 
19174.599 0 

2 19171.599 3 26669.945- 7498.364 18 
2 19169.239 3 10436.770-29605.060 -1 

191E11.751 0 . . . - - . . - . 
1 19167.943 i i6i55.io9-35323.03i 21 
2 19165.745 0 19277.180-C443.925 0 
2 19163.665 0 34551.175-15428.530 20 

2 19161.821 0 29825.135-10726.322 8 
1 19161.646 0 16??3.939-34050.540 15 
1 19160.119 3 36453.410-17323.291 0 
2 19157.045 4 35902.735-16745.750 33 
2 19155.033 4 14295.565-33453.655 -7 

19161.821 0 

CBS OBS TERH TERN 
J2 - J1 J2 - J1 --___----___--______ 
1.5- 1.5 1.5- 1.5 . - . 7.5- 8.5 - . 4.5- 3.5 . - . 4 . 0 -  5.0 . - . 7.0- 6.0 

- . 3.5- 3.5 
. - . 3.0- 4 . 0  . - . 3.0- 2.0 

. - . 2.0- 2.0 . - . 0.5- 1.5 
2.0- 1.0 2.0- 1.0 

4 . 0 -  4 . 0  4 . 0 -  4 . 0  . - . 6.0- 7.0 . - . 4.0- 3.0 . - . 5.0- 6.0 . - . 7.5- 8.5 . - . 2.0- 3.0 
6.0- 5.0 6.0- 5.0 . - . 5.5- 6.5 
. - . 0.5- 0.5 

2.0- 2.0 2.0- 2.0 . - .. 3.0- 3.0 . - . 1.0- 1.0 - - 3.5- 4.5 
0.5- 1.5 0.5- 1.5 

- . 5.5- 4.5 - . 2.0- 1;o 
0:5- 1.5 0.5- 1.5 
4.5- 5.5 4.5- 5.5 

. - . 5.0- 4 . 0  
0.5- 1.5 0.5- 1.5 . - . 3.0- 3.0 . - . 2.5- 3.5 

1.5- 2.5 1.5- 2.5 
4.5- 4.5 4.5- 4.5 

. - . 5.0- 6.0 - . 3.5- 4.5 
- . 3.5- 3:5 

3:5- 4.5 . - . 3.5- 4.5 - . 6.0- 6.0 
4:O- 4 . 0  4 . 0 -  4 . 0  
1.5- 2.5 1.5- 2.5 
3.5- 2.5 3.5- 2.5 

.92 -0.02 

1:l6 -0:61 

.84 .97 

11025 1:450 

.36 .19 

2102 1:18 

:77 -0:01 
1.43 1.52 

1:470 1:925 

1150 1150 

1:34 1:315 
.715 .780 

1:05 1106 
-72 .78 

1 : l O  1:25 
1.615 1;665 

.80 .94 

I 
.94 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

1.77 I 
I 

.13 I 
I 
I 
I 
I 
I 

.425 I 

.188 I 
I 

.168 I 
I 
I 
I 

.84 I 
I 
I 
1 
I 

.78 I 

.09 I 
I 
I 

.455 I 
I 
I 
I 
I 
I 

.025 I 

.063 I 
I 
I 
I 

. O l  I 

.06 . I  
I 
I 

.15 I 
,050 I 
.14 I 

0.921-0.019 940 
1.180 1.i.35 205 
0.657 0.857 200 
0.844 1.205 361 
1.097 1.030* 67 

1.175 1.369 194 
0.300 1.055 755 
1.056 0.852 204 

0.292 1.040* 748 
0.860-0.019* 879 
1.166-0.590*1756 

0.844 0.973 129 
0.910 1.110* 200 
0.496 1.106 610 
0.961 0.830* 131 
1.105 1.385 280 
0.362 1.080 718 
1.025 1.454 429 
i.3aa 1 . 4 8 5 ~  185 

- 0 3 6  2.402 29 i8  
0.362 0.194 168 
0.811 1.010 199 
0.760 1.230* 470 
1.045 1.545 500 
2.025 1.169 856 

0.000 1 . 0 5 0 ~  0 
0.765 O.OOO*  0 
0.776-0.019 795 
1.410 1.514* 104 

0.948 i . i i a  162 
1.470 1.925 455 
1.310 i 3 i 3  i5f 
1.175 1.057 118 

1.350 1.321 29 
0.724 0.790 66 

0.948 1.090 142 
0.847 1.020 173 
1.047 1.057 10 

1.140 1.391* 251 
1.098 0.830* 268 
1.100 1.250* 150 
1.605 1.671 66 
0.790 0.941 151 

I 
I 
I+ 
1-099 
1-296 

!-155 
I 
I 
I 
I 
I 
1-206 
1 312 

1-195 
I 
I- 
1-088 
I 294 
1-133 

I 107 
I 
1-211 
I- 
1- 
I 
I 
1-177 

I+ 
I 
I 076 

I 307 
I - 126 
I 353 
I 
I 
I 
I 092 

I 198 

1 4  

I- 

I - 185 

I -445 

I -221 

I 398 
I 
I 
I 125 
1 326 
1-119 

I 
297 I 

I 
-97 I 

-298 I 
-159 I 

1 
27* I 
62 I 

229 I 
I 
I 

-205 I 
315*1 
199 I 

I 
97 I 

-85 1 
-103 1 

I 
-139 I 

36 I 
121 I 
-99 I 

-212 I 
-85 I 

I 
179 I 
81 I 

I 
I 
I 

51wl 
293* I 
78 I 

I 
-185 I 
326 I 

-130 I 
353*l 

I 
I 
I 

107 I 
-452 I 

I 
-221 I 

60 I 
398 I 

I 
166*l 

-128 I 
125 I 
326 I 

-195 

-119 I 

5193.7701 
5193.8559 
5193.9474 
5195.0144 
5196 A531 
5196.9510 
5197.0755 
5197.6002 
5197.9191 
5198.6316 
5198.9028 
5199.1935 
5200.4638 
5201.1199 
5201.8631 
5202.0756 
5202.2491 
5202.3479 
5202.50 17 
5204.1797 
5204.5084 
5205.1178 
5205.2734 
5205.4 184 
5206.1340 
5206.47 16 
5206.5939 
5206.9304 
5207.19 19 
5207.5209 
5208.3994 
5208.9049 
5208.9049 
5209.6566 
5209.6566 
5210.1591 
52 10.37 15 
52 1 0.5931 
521 1.1216 
5212.4514 
5213.0950 
5213.2304 
52 13.7812 
5214 -5971 
5215.2255 
52 15.37 19 
5215.5917 
5215.9 177 
5217.0283 
5217.258 1 
5217.2581 
5217.3057 
5217.7215 
5218.5530 
5219.0933 

DJ1 
DJ1 

DJO 

DJO 

C2 
c2  
2 LNS 
2 LNS 

so 
DJO 

JQ 2LNS 
21n5 



C UXVEHUI!BER I T2 - T1 0-C 

19153.145 1 
19152.741 0 
19151.849 0 . . . - . . - . . 

1 19151.403 i 13517.647-32569.040 
1 13145.716 2 21350.311- 2203.605 
2 19144.761 3 14221.716-33366.475 
1 19158.C34 6 10486.922-29525.003 

19137.CCi 0 
19125.762 1 
19134.143 0 

19129.774 2 
1 19131.%22 0 18045.105-37177.970 

1 19129.774 2 12322.613-31452.352 
2 19122.531 3 26401.370- 7278.862 

19120.932 0 
19120.579 0 

1 19120.069 0 26894.711- 7774.653 
19119.374 0 

1 19113.342 7 29356.804-10258.473 
1 19117.016 5 23416.666- 4279.659 
1 19116.095 0 20709.458-39525.550 

2 19113.407 3 24615.450- 5502.060 
1 19110.748 4 268-35.333- 7774.653 
1 19110.169 1 9326.831-28496.950 

19114.912 0 

19109.834 1 
1 19108.914 0 17081.874-36190.820 
1 19108.032 1 12177.963-31286.029 
1 19107.195 2 35383.505-16276.332 

19106.991 0 
19105.149 0 
19134.809 0 
4n.o.r 7 7 4  4 .. ."..". I 

1 19103.800 i 21307.390- 2203.606 
2 19101.822 0 20952.550-40054.350 

19101.273 1 
1 19095.915 6 14737.788-33833.699 
2 19095.380 1 W  29521.685-10726.322 
1 19095.380 1W 18147.975-37243.390 
2 190'34.469 5 32820.775-13726.318 
1 19093.855 0 18602.505-37696.345 

19093.149 1 

10 
11 
2 

13 

20 

25 
23 

11 

11 
9 
3 

17 
13 
20 

-32 
16 
22 

16 
22 

4 
17 - 35 
12 
15 

1 19091.517 4 36414.795-17323.291 10 
1 19090.630 2 12322.613-31413.230 15 
1 19083.484 1W lSOi6.108-37129.590 2 
1 19083.484 1H 34829.137-15745.648 -5 

19083.248 1W 
1 15'076.555 1 13726.661-32803.199 17 

19076.439 1 
1 190?5.369 0 16304.260-35379.603 26 
1 19071.691 OH ioi86.922-29553.59i 2 
2 19070.072 0 25070.615-45140.685 2 
1 19059.508 1 26C44.163- 7774.653 -2 
1 19064.G59 0 14025.007-33089.092 14 

19062.763 1 

I 
I .  
I .  
I .  . - . 2.0- 3.0 I . 

2.0- 1.0 2.0- 1.0 I .35 1:50 115 
0.5- 1.5 0.5- 1.5 1-0.13 .13 .26 
1.0- 2.0 1.0- 2.0 i .345 .go5 .560 

I .  
I .  . - . 4 . 0 -  5.0 I . 
I .  . 1.35 

4.5- 3.5 I .78 1:34 .56 

2.0- 1.0 2.0- 1.0 I 1.030 .845 .185 
4.5- 4.5 4.5- 4.5 I 1.22 1.54 .32 

5.0- 6.0  5.0- 6.0 i 
2.0- 2.0 2.0- 2.0 I . - . 3.0- 4.0  I 
1.5- 1.5 1.5- 
5.0- 4 . 0  5.0- . - . 5.0- 

. - . 4 . 0 -  
1.0- 2.0 1.0- 
3.0- 2.0 3.0- 

1.0- 1.0 1.0- . - . 1.5- 

. - - 3.0- . - . 5.5- . - . 3.0- 
2.5- 2.5 2.5- . - . 6.0- 

I 
1.5 I 
4.0  I 
4 . 0  I 

I 
5.0 I 
2.0 I 
2.0 I 

I 
I 
! 
I 

1.0 I 
0.5 I 

I 
2.0 I 
4.5 I 
3.0 I 
2.5 I 
6.0 ! 

:21 1:45 .24 
.31 1.49 .18 

.99 
1.055 

.525 

2:36 

.34 

1131 

1116 
1.465 

1:280 

1:49 

.34 

.78 

.17 

.410 

.755 

.846 

.87 

.53 

I .  
4 .0 -  4 . 0  4 . 0 -  4.0 I 1.10 1:25 .15 . - . 2.0- 3.0 I . . - . 4.0- 5.0 I . . - . 3.0- 3.0 I . 

I .  . - . 3.0- 3.0 ! . 
. - . 4.0- 3.0 . - . 1.0- 2.0 . - . 3.5- 2.5 . - . 4.0- 4 . 0  . - . 4.0- 5.0 

0.892 1.000* 108 
0.350 1.495*1145 
0.108 0.129 237 
0.355 0.910* 555 

0.694 1.125 431 

1.036 0.852 184 
1.220 1.545* 325 

1.465 1.463 2 

1.190 1.431* 241 
1.320 1.482* 162 
1.240 1.030 210 

1.011 1.169 158 
1.055 1.463 408 
0.801 0.810 9 

1.217 1.030 187 
0.525 1.280 755 
1.032 1.880* 848 

2.360 1.495* 865 
0.350 0.390 40 

0.815 0.930 115 
1.005 1.391 386 
1.049 1.300* 251 
1.315 0.784 531 
0.910 1.066 156 

1.100 1.250* 150 
1.036 0.742 294 
0.694 1.010 316 
1.125 1.145 20 

1.150 0.825 325 

1.285 1.165 120 
0.355 1.030 675 
1.119 0.850 269 
1.020 1.463 443 
0.975 1.069 94 

-190 -176 
085 99 

-12 
-179 -180 

-146 
1 

1 

-092 -85 
132 132 

-24 

99 99 
1 21 
1 -12 

132 139 
-079 -84 
-208 -199 

-079 -93 
154 158 

-212 

-63 
-1214 

-270 
92 

235 231 
70 

359 
092 99 

-138 -134 
37 

114 
-239 
-164 -168 

-264 -244 
-373 

53 
-289 

-49 1 

249 

5219.6214 
5219.7315 
5219.9746 
5220.0962 
5221.3741 
5221.9073 
5223.7264 
5224.0234 
5224.0900 
5224.2590 
5225.4225 
5225.9983 
5225.9933 
5227.9778 
5228.4150 
5228.51 15 
5228.6510 
5228.84 11 
5229.1233 
5229.4860 
5229.7380 
5230.06 17 
5230.4735 
5231.20 12 
5231.3597 
5231.4514 
5231.7033 
5231.931 1 
5232.1740 
5232.2299 
5232.7343 
5232.8274 
5232.9474 
5233.1038 
5233.6457 
5233.7962 
5235.2647 
5235.4 114 
5235.41 14 
5235.6612 
5235.8295 
5236.0231 
5236.4707 
5236.7 140 
5238.6750 
5238.6750 
5238.7398 
5240.5778 
5240 A097 
5240.9036 
524 1.9 144 
5242.3594 
5242.5144 
5244.00 19 
5244.3694 

0 J02LNS2 
OJI 2LNS 

c2  
c2 

PB 

HAZY C2 
HAZY C2 
HAZY 

HAZY 



1 09s 06s TERM TERM I OBS OBS OBS I TERH TERH TERM I OBS TERM I 
C WAVEt!U!:BER I T2 - T1 0-C I J2 - J 1  J2 - J1 I 62 61 DG I 62 G1 DG I IS IS I WAVELENGTH NOTES 

I 
I 19051.648 1 1 I .  

19350.115 0 I I .  I 
19057.979 0 I I .  I 

I I 

1 1SC53.8rtS 0 14292.176-33351.007 17 I . - . 5.0- 6.0 I . I 0.970 1.240~ 270 

1 19056.187 3 20457.704-39513.870 21x1 . - . 0.0- 1.0 I . I 0.000 0.965 0 

1 19052.996 1 15074.9585-34127.955 -1 1 . - . 7.0- 8.0 I . I 1.097 1.185 88 
2 19052.745 3 16499.640-35552.385 0 I 3.5- 3.5 3.5- 3.5 I . . .118 I 0.773 0.903 130 

1 19048.921 1 36372.210-17323.291 2*1 4.0- 4.0 4.0- 4.0 I . . .175 I 1.082 1.250* 168 

1 19057.578 0 15449.472-34507.044 6 I . - . 0.0- 1.0 I . I 0.000 1.020* 0 

19056.187 3 I 5.0- 5.0 I 1.112 11112 1180 I 

19049.396 1 I I .89 .89 I 
190r13.579 0 1 I .  I 

1 19047.728 1 25192.231- 6144.515 12 i 4.0- 3.0 4.0- 3.0 i 1176s 11473 .295 I 1.768 1.473 295 
1 19045.721 0 19426.512-38472.240 -7*1 - . 3.0- 3.0 I . I 1.435 1.050s 385 
19045.211 1 I 510- 5.0 I .  . .235 I 
19045.126 0 I .  I 
19044.451 0 I I .  I 
19042.830 0 I I .  I 
19035.770 OW I I I 

2 19039.243 3 14561.607-33600.850 0 I 1.5- 2.5 1.5- 2.5 I 1.147 1:270 .123 I 1.149 1.263 114 

2 19033.244 4 21048.190- 2014.966 20 i 2.5- 1.5 2.5- 1.5 i 1103 I:= .85 i 1.030 1 . t ~ ~  851 
19030.345 3 I 5.0- 5.0 I .  . .34 I 

1 19029.370 0 15249.635-34279.010 -5 I . - . 2.0- 1.0 I . I 0.715 1.710* 995 
1 19028.894 3 14292.176-33321.067 3 I 5.0- 5.0 5.0- 5.0 I . . .22 I 0.970 1.200* 230 
1 19026.156 1 22181.368-41207.555 -31 I . - . 3.0- 2.0 I . I 0.780 0.925* 145 
1 19025.563 0 18602.505-37628.055 13 I . - . 6.0- 7.0 I . I 0.910 1.140~ 230 
1 19026.954 6 34772.583-15745.648 19 I . - . ' 3.0- 3.0 I 0.980 1.145 -165 I 0.990 1.145* 155 

19025.287 0 I I I 
2 19024.170 
1 19022.721 
1 19016.848 
1 19015.954 
1 19015.569 
19013.570 
19012.917 
19012.544 

1 19011.108 
2 19010.229 
1 19008.825 
19006.013 

2 19002.954 
2 18799.967 
1 12997.249 
139% .824 
18975.66 1 
18994.347 

2 13993.844 
2 13992.529 
1 18990.309 
13987.376 

1 18937.060 
18985.699 

2 18985.386 
2 18984.346 
2 18983.459 

0 
2 
0 
1 
4 
1 
0 
2 
2i 
3 
7 
0 
1 
0 
0 
0 
0 
1 

41221.810-22197.670 
12159.465-31182.179 
21031.258-40045.080 
15834.379-35850.314 
23315.209- 4299.659 

30802.205-11799.241 
26481.495-47481.485 
18578.669-37575.920 

3oj . -  . 
7 1  . -  . 
26*l . - . 

16499.640-35493.485 
31000.010-12007.503 
32519.045-13523.246 

19i . -  . 
19 I 2.0- 2.0 

I 
1 
I 

-25*1 . - , 
-61 . -  
17 I 3.0- 4:O 

I 
-10 I . - . 
-23 1 . - . 
-2rl . - . 

I 
f 

14737.728-33724.837 

41133.055-22197.670 
29710.665-iOjik:322 
23225.815- 9242.356 

-1 i 3.5- 3.5 
22 I 1.5- 1.5 
7 I 2.0- 1.0 

I 
i i i  . -  . 
1 1  . -  . 
3 1  . -  . 
0 1  . -  . 

I 

I 
I 
I -38 

74 
i 

29 
I 
I 

-135 
1-250 -237 

209 
i 
I 

4.5- 3.5 i : i 1.180 1.530 350 
4.0- 4.0 I . I 0.844 1.210* 366 
2.0- 3.0 I . I 1.455 1.005 450 
5.0- 6.0 I . I 0.961 1.040* 79 
2.0- 2.0 ! . ! 1.335 1.482 147 

t :  i 
I .  I 

3.0- 3.0 I . I 1.026 1.020 6 
2.5- 3.5 I . I 1.200 1.004* 196 
3.0- 4.0 I .43 1:03 .60 I 0.442 1.035 593 

4.5- 5.5 I . I 1.160 1.373* 213 
4.5- 3.5 I . I 1.070 1.000* 70 
1.0- 2.0 I . I 1.932 1.22031 712 

I .  I 

I .  I 
I .  I I 

i -206 
I 
I 
i 
1-208 -203 
1-064 
I 134 142 

I 097 -331 
1-189 -188 
I 083 127 
I- 

56 I 

3.5- 3.5 i 
1.5- 1.5 I 
2.0- 1.0 I 

I 
3.0- 3.0 I 

I 
3.5- 3.5 I 
3.5- 4.5 I 
3.5- 3.5 I 

.802 .960 
1.66 -0.04 
.87 -0.60 

.158 
1.70 
1.47 

i I-" -289 I -150 
I- -42 
I 
I -  
I 092 
I +  
1-107 -121 

P O 4  -lo2 I -51 

- 32 I 
I 
I 
I 
I+ 

0.773 0.931 158 i-213 -210 
1.669-0.019 168-3 I 377 371 
0.880-0.590*1470 I 113 124 

I 
0.815 1.160 345 1-241 -243 

I 
1.100 1.530 430 I 

1.200 1.369* 169 I 6 
1.100 1.391* 291 I -  -58 

5244 -6762 
5245.0978 
5245.4467 
5245.6859 
5245.7963 
5245.1792 2LNS 
5247.0578 5246.1792 JQ2LNS2J 

5247.1270 
5248.0495 
5248.1803 
5248.2746 
5248.5090 
5249.062 1 
5249.2027 
5249.2261 
5249.4122 
5249.8590 
5250.8481 
5251.8061 HAZY 
5252.5031 
5253.3033 JQ 
5253.5724 
5253.7038 
5254.2395 
5254.4599 
5254.6237 
5254.6999 
5255.0084 
5255.4087 
5257.0318 
5257.2789 
5257.3854 
5257.9381 
5258.1187 
52%. 2219 
5258.6191 
5258 -8622 
5259.2506 
5260.0288 
5260.8755 
5261.7026 
5262.4554 
5262.5731 
5262.8953 
5263.2594 ISQ 
5263.3988 
5263.7632 
5264.2400 
5265.1918 
5265.2794 
5265.6569 
5265.7437 
5266.0322 
5266.2782 

w 
F- 
F- 



c c 
I ODs 05s TERM TERM I OBS 05s CBS 

C WAVEHWBER I T2 - T I  0-C I J2 - J1 J2 - J1 I G2 G I  DG 

I 
3.5- 2.5 3.5- 2.5 I 1.025 1.315 .290 

5:5- 6.5 5.5- 6.5 I 1.29 1:49 .20 

4.5- 4.5 4.5- 4.5 I . - . 2.5- 2.5 I . - . 5.0- 6.0 1 . - . 2.0- 2.0 I 
I 

- . 4.0- 3.0 I . 
. - . 6.0- 5.0 I 

I 
1.045 1.321 276 I 200 195 

1.230 1.485* 195 I 074 76 
0.487 0.965 478 1-375 -375 

1.335 1.454 119 I -  -86 

5267.1525 
5267.2641 
5267.7598 
5267.8813 
5267.9605 
5268.6254 C 2  
5268.6254 C2 
5268.6548 
5268.7328 
5269.1172 
5269 -5204 
5269.8588 
5270.9969 
527 1 A377 

2 18950.308 3 26478.685- 7498.364 -13 
1 16979.906 2 6313.866-25293.751 21 
2 18978.120 5 22586.100- 9707.980 0 
1 18977.682 4 28155.933- 9173.262 6 
2 18977.397 4 19466.530-38443.925 2 
2 18975.002 1B 37640.995-18666.006 13 

1 18974.896 18 8768.139-27743.009 26 
1 18975.002 10 19359.958-35034.960 0 

18974.615 0 
18973.231 0 
18971.779 0 

1 18970.561 9 

1150 1:020 .130 
.36 1.36 .OO 

1.151 1.020 131 i 0 
1.350 1.365* 15 I 
1.375 1.140 235 I -263 

-29 0.362 0.568 206 I- 
I 
I 
I -  

1.390 1.431* 41 1-109 -108 
-64 1.892 0.000 0 I- 

1.036 1.280 244 I -97 
0.999 0.990 9 (-184 -185 
1.098 1.040* 58 1-176 -175 
0.362 1.060 698 1-108 -124 
0.790 0.975 185 (-319 -319 
1.145 1.296 151 I 334 342 
0.950 1.463 513 I -24 
1.217 1.155 62 I 
1.240 1.431* 191 I -  -20 

1.285 1.080* 205 1-225 -264 
1.285 1.110* 175 1-291 -284 
1.191 1.145 46 I 166 165 

I 

I 

29209.020-10238.473 
28738.938- 9772.532 
12322.613-31286.023 
16595.109-35558.235 
16t38.909-35850.314 
8768.139-27728.796 

14295.565-33254.995 
37720.350-18761.530 
26730.20 1- 7774.653 
17031.874-36037.220 
29193.490-10233.473 

14 
9 

24 
15 
1 

12 
-9 
22 
11 
5 
6 

-11 
9 
6 

7 
10 
10 
7 

13 
8 

-4 
31 

- . .  
1.0- 0.0 
2.0- 2.0 

2.0- 3.0 
3.5- 3.5 

* .  - . .  

- . .  - . .  - . .  - . .  

7.0- 6.0 i 
1.0- 0.0 I 
2.0- 2.0 I 
3.0-  4.0 I . 
6.0- 6.0 I . 
2.0- 3.0 I .36 
3.5- 3.5 I .81 
4.5- 5.5 I . 
3.0- 4.0 I . 
4.0- 5.0 I . 
6.0- 6.0 I . 

I .  
4.0- 4.0 I . 
4.0- 5.0 I . 
3.0- 3.0 I . 

I .  

:36 1I40 .04 
.90 . O O O  
.035 1.275 .24 

1 18966.465 3 
1 18963.440 - 1  
1 18963.141 2 
1 18361.406 1 
1 18960.669 4 
2 18959.421 5 
2 18958.792 2 
1 18955.559 1 
1 18355.351 0 
1 18955.023 0 

18954.636 0 
1 18351.394 2 
1 18948.851 2 
1 18947.30% 3 

18945.494 0 
2 1894G.524 5 

1 18942.29 3 
1 18941.533 1 

1 i 8 ~ ~ . 9 : 0  o 

1:05 .69 
.98 .17 

5274.1787 
5274.2864 
5275.1886 
5275.8966 
5276.3274 
5276.8565 HAZY 
5277.1017 
5277.5290 
5277.6964 
5277.9336 
531m ti11n 
5278.6749 
5279.0367 
5279.3074 
5279.5881 
5279.9933 
5280.9050 
5281.9073 DJ1 
5281.9346 DJO 
5282.0635 
5282.9755 
5283.7344 
5283.8612 
5284.0502 
5284.5 1 14 
5284.85 1 1 
5285.3484 
5285.387 3 
5285.7640 
5286.1877 
5286.2875 
5286.6302 
5287.1329 
5287.5776 

16304.260-35255.665 
16305.260-35253.102 
34692.946-15745.648 

- . .  - . .  - . .  
2.5- 2.5 - . .  - . .  - . .  
5.0- 4 . 0  - . .  - . .  - . .  
3.0- 4.0 - . .  - . .  - . .  

32670.835-13726.318 
15406.760-34349.740 
13726.661-32669.040 
12177.963-31119.494 
9386.801-28326.610 

20952.550- 2014.966 
26215.440- 7278.862 

___._ _.__. -.- 
llOYU./ i>-su//.J.2a> 

2.5- 2 .5. i  1.360 
1.0- 1.0 I . 
3.0- 3 . 0  I . 

.780 .580 1.361 
0.890 
1.150 
0.525 
0.801 
0.81 1 
0.350 
1.121 

0.784 577 i 255 256 
0.810* 80 1-186 -185 
1.000* 150 1-199 -189 

I 0.814 1.260~ 459 289 I 1-31s -230 -T7b 
0.860 49 1-198 -188 

1 1.881 1531 I 119 
1.545 424 I 336 

1.0- 2.0 I . 
5.0- 4.0 I . 
3 .0 -  3 . 0  I . 
1.5- 1.5 I . 
5.5- 4.5 I . 

1 15939.822 3 

2 18937.580 0 
2 18936.609 0 

. ..,-..- --- - 
I IOIJ3.OIO J 

1:475 .605 

. StlL 
1.09 .04 

18935.602 OH 
1 18934.149 4 26708.790- 7774.653 12 
2 18930.e80 OC 19132.555-33563.445 -10 
1 18927.255 4 12159.465-31085.744 9 
2 18927.190 2 20053.650-38990.840 0 

18926.728 1 
2 18923.461 0 
1 18920.743 1 

I .  
3.0- 4.0 1 .870 
1.5- 2.5 I . -6 1 0.855 1.463 608 I- 

0.844 0.795 49 I- -33 
1.049 1.105 56 I -157 

I 
1.010 1.085* 75 I 

I 

4.0- 5.0 I . 
4.5- 4.5 I 1.05 

I .  
4.5- 4.5 I . 
6.0- 6.0 I . 

I .  
I .  

1.0- 0.0 I . 
1.5- 2.5 I . 

I .  

40214.805-21231.350 6 
18602.505-37523.250 -2 

1.320 1.590 270 i 281 281s 
0.910 1.055 145 I t  47 

. .  . .  
15920.239 1 
18919.612 0 

1 18917.961 1 
2 18916.745 0 

18914.965 0 
2 18914.826 0 

18913.478 0 
18911.962 0 

2 13911.605 0 
1 18910.379 5 
1 18303.581 3 
2 18936.991 3 

I -  
I 

1.195 0.000 0 I -  
0.580 1.090 510 I 

I 
1.215 1.365 150 I 

I 
I 

0.520 0.670* 150 I 
1.110 1.145 35 I 168 170 
0.801 1.155 354 1-177 -183 
0.852 1.321 469 I+  32 

1 

235* 

28690.482- 9772.532 11 
25064.960-43981.710 -5 

- . .  - . .  
37580.805-18666.006 27 2.5- 2.5 i . 

I .  
I .  

2.5- 1.5 I . 
5.0- 4.0 5.0- 4.0 I . 
3.5- 2.5 3.5- 2.5 I . 
. - - 3.0- 3.0 I 1.12 

27982.155-46893.745 15 - . .  
1:15 .03 34656. o 14-15745:648 i 3  

936.801-28295.380 2 
26405.340- 7498.364 15 . .475 



2 18903.917 
1 18F00.184 

18895.485 
1 1Z393.592 
1 leE90.781 
2 18559.052 
1 18326.598 
2 18835.319 
1 13876.046 
1 lP373.675 

18573.00 1 
1 18871.385 
1 1t370.406 

18370.083 
2 1Z868.542 
1 18866.730 
2 1M54.070 
2 18861.337 
1 18857.429 

15856.096 
1 S 5 5  ~ 6 16 _ _ _ _  ~ .. 

1 18855.113 
1 18351.470 
1 18551.239 
2 18348.113 
1 18346.993 

18845.954 
2 18345.754 
1 18344.057 

18842.509 

1 13542.143 
2 18341.162 
1 18841.162 
1 18339.319 
1 18839.319 

18842.329 

~ - - .  

lt838.532 
1 18537.234 
2 lt835.814 

18835.390 
18834.832 

1 18832.335 
1 18831.783 
1 18329.553 

le838 -443 

4 
5 
2 
1 
1 
5 
0 
0 
0 
0 

37665.440-18761.580 
25044.687- 6144.515 

16304.260-35197.829 
14292.176-33182.933 
14561.607-33450.655 
16202.112-35018.705 
24387.360- 5502.060 
12322.613-31198.642 
11840.715-30714.385 

I 

I 

57 1 4.5- 5.5 
12 I 4.0- 3.0 

2 3 1  . -  . 
2 4 1  . -  
4 I 1.5- 2:5 
5 1 0.0- 1.0 

19 I 1.5- 1.5 
1 7 1  . -  . 
5 1  . -  . 

2 
2 14692.549-33563.924 
3 29108.865-10238.473 
0 
2 356 14.250- 16745.720 
0 14737.755-33604.497 
5 24366.120- 5502.060 
1 18720.075-37581.395 
4 25036.676- 9179.262 
0 
0 
0 18897.584-37752.690 
0 16Z34.379-35685.835 
0 12322.613-31173.814 
2 16499.640-35347.740 
7 6313.866-25160.827 
0 
0 24971.555-43822.335 
5 28023.294- 9179.262 
0 
0 
0 17500.977-36343.140 
0 35586.850-16745.720 
0 32519.048-13677.903 
0 18963.921-37503.250 
0 33181.270-14341.947 
0 
7 9724.351-28561.548 
1 24337.845- 5502.060 
0 
0 
3W 33174.265-143q1.947 
6 26606.405- 7774.653 
0 15449.472-34279.010 
1 

i 
10 I 
14 I 

I 
12 I 
21 1 
10 I 
17 I 
15 I 

I 
I 

7 1  
14 I 
3 8 1  
13 I 
32 I 

I 
4 1  

25 I 
I 
I 

-2O*l 
32 I 
17 I 

-10 I 
-4* I 

I 
37 I 
29 I 

I 
I 

20 I 
31 1 
15 I 

4.5- 5.5 
4.0- 3.0 

4.0- 3.0 
5.0- 6.0 
1.5- 2.5 
0.0- 1.0 
1.5- 1.5 
2.0- 3.0 
3.0- 4.0 

. - . 2.0- 1.0 . - . 5.0- 6.0 

1.5- 2.5 1.5- 2.5 - . 3.0- 3.0 
0.5- 1.5 0.5- 1.5 
3.5- 3.5 3.5- 3.5 
6.0- 5.0 6.0- 5.0 

. - . 5.0- 6.0 . - . 5.0- 5.0 
- . 2.0- 1.0 

4.0- 3.0 4.0- 3.0 
3:5- 3.5 3.5- 3.5 

- . 3.5- 2.5 
4:O- 5.0 4 . 0 -  5.0 

. - . 1.0- 0.0 . - . 1.5- 2.5 . - . 2.0- 1.0 . - . 4 . 0 -  3.0 - . 1.0- 2.0 

3.0- 2..0 3.0-  2.0 . - . 2.5- 1.5 

. - . 2.0- 2.0 
5.0- 4.0 5.0- 4.0 . - . 0.0- 1.0 

1 i8327.67i i 21031.258- 2203.606 19 i 2.0- 3.0 2.0- 1.0 
1 1t825.991 7 24970.474- 6144.515 32 I 4.0- 3.0 4.0- 3.0 
1 18824.395 0 18591.122-37415.495 22 I . - . 4.0- 5.0 
2 18322.395 0 25320.735- 7493.354 24 I . - . 2.5- 2.5 
1 1c?820.820 0 24331.050-43201.845 25 1 . - . 5.0- 5.0 
1 18820.820 0 17615.482-36436.294 8 I . - . 2.0- 3.0 
1 18Z20.314 0 21227.793-40048.080 27*l . - . 4.0- 3.0 

1E813.873 0 I 
1 ies i i .640  oc 20425.711-39237.xo -29 i . - . 1.0- 2.0 

18311.207 0 I 

1.11 1.28 .17 
1.19 1.45 .26 

1:14 :93 .21 . 1.36 
.950 1.175 .225 

1:525 1:665 .140 

2:40 1:18 1-22 
1.07 .76 .305 
1.225 1.460 .235 

1:24 1:46 .22 

.45 .78 .33 

1.105 1.296 191 
1.210 1.473* 263 

1.285 1.080 205 
0.970 1.050 80 
1.149 0.941 208 
0.000 1.380 0 
0.955 1.169 214 
1.036 1.070 34 
0.811 1.150 339 

0.292 0.430* 138 
1.210 1.431* 221 

1.560 1.671 111 
0.815 1.210 395 
2.420 1.169*1251 
1.060 0.748 312 
1.216 1.454 238 

1.280 1.110* 170 
0.961 1.104 143 

I 1.036 0.450* 586 
0.773 1.195 422 
0.487 0.800 313 

1 0.960 0.950* 10 
I 1.240 1.454* 214 

I 
1 2.258 0.000 0 
I 1.160 1.671* 511 
I 0.880 1.442 562 
I 1.251 1.081 170 
I 1.490 0.852* 638 

I 0.442 0.784 342 
1 0.900 1.169 269 
I 
i 

.86 .86 I 0.864 0.852 12 
1.11 1.45 .34 I 1.130 1.463* 333 

I 0.000 1.710* 0 
I 

11455 1:495 .040 I 1.455 1.495 40 
1.460 1.475 .015 I 1.460 1.473* 13 

I 
1 249 

1-226 
1-160 
1-214 
I 
I 
I 
I 
I+  

I 
I 225 
1-184 
1-115 
I- 

I+ 
I 
I 
1 
1-130 

I 

I 
I 
I 
I 
I 
I 
I 
I - 168 

I 142 

I -276 

I o  

I-"'" 
I l5 

I 

I 
249* I 
138 I 

1 
-235 I 
-166 I 
-218 I 

I 
288 I 

-122 I 
-100 I 

I 
-285 I 

-10 I 
I 

228 I 
-120 I 
-55 I 

-3 I 
I 
I 

-222 I 
-103 I 
-186 I 
-126 I 
-15 I 

I 
-43* I 

10 I 
1 
I 

-100 I 
228 I 

-121 I 
-244 I 

I 
I 

-166 I 
121 I 

I 

-184 I 

5288.4374 
5289.4819 
5290.7973 
529 1.3275 
5292.1148 
5292.5992 
5293.2869 
5293.6454 
5296.2460 
5296.91 13 
5297.1005 
5297.5541 
5297.8290 
5297.9196 
5298.3523 
5298.86 12 
5299.6084 
5300.3763 
530 1.4748 
530 1 .8496 
530 1.9845 
5302.1260 
5303.1506 
5303.2156 
5304.0952 
5304.4104 
5304.7028 
5304.7591 
5305.2368 
5305.6727 
5305.7234 
5305.7757 
5306.0520 
5306.0520 
5306.5711 
5306.57 11 
5306.7787 
5307.1584 
5307.5585 
5307.6780 

IS* 

f 

IS* 

IS% 

c2 
c2 

c2  
c2  

i i 5307;835j 
I 176 176 I 5308.5382 
I- -21 I 5308.6947 
I+ -7 I 5309.3234 
1-141 I 5309.6354 
1-109 -126 I 5309.8541 
I- -42 I 5310.3280 

i 0.965 0.980 15 i-249 -240 i 5310.7782 
I 1.050 1.321 271 I+ 34 I .  5311.3425 
I 1.450 1.090* 360 I I 5311.7870 C2 
I 1.450 1.095 355 I -136 I 5311.7870 C2 
I 1.346 1.005 341 I I 5311.9298 

I+ I 5313.7484 
I 5314.3791 

I 
I 1.340 1.210* 130 I 
I I I 5314.5015 

w 
P 
o\ 

1 

! HAZY 

so 



1 OBS OBS TERM TERM I OBS 08s OBS I TERM TERM TERM 
C HAVEIUIIBER I T2 - T 1  0-C I J2 - J1 J2 - J1 I G2 G1 OG I 62 61 OG 

18310.035 
1 18809.280 

183C8.386 
1 18304.691 
2 18303.197 
1 12802.190 
2 18301.912 
1 18801.243 
1 18792.981 
2 18791.769 

18790.130 

1 18789.705 
2 18787.438 

18785.443 

18789.705 

0 
0 
0 
3 
6 
0 
0 
5 
1 
2 
2 
7 
7 
5 
1U 

15074.958-331584 -230 

17554.704-36359.337 
220‘8.950- 3235.770 
8768.139-27570.322 

269 16.090-45718.025 
23100 .S37- 4299.659 
12177.963-30370.926 
26070.615- 7278.862 

396 18.160-20828.475 
30794.930-12007.503 

8 

8 
17 
7 

-23 
15 
18 
16 

20 
11 

1 187134.856 6 14025.007-32809.844 19 
18784.757 0 

2 18784.325 0 28026.690- 9242.356 -9 
18783.536 0 . -. - - . - - - 

1 i m 2 . 2 7 9  i 34527.915-15745.648 12 
1 18782.148 1 10485.922-29269.059 11 
1 15779.220 1 14853.317-33632.520 17 
1 18778.804 ‘1 14763.705-33542.506 3 
1 18772.615 5 9724.351-28496.950 16 
2 18769.232 1 21063.650-38332.875 7 
1 18758.867 0 14692.549-33461.419 -3 

1 18765.976 OH 16304.260-35070.230 6 
1 18754.6GO 0 17911.977-36676.620 -3 

2 18762.146 7 14295.565-33057.710 1 

18767.087 0 

19753.179 OC 

1 18760.235 1 - ~ 

I 1 0 1 3 7 . T I L  I 

1 18755.818 1 

- 14737.755-33498.071 - . . - . - - . - - - . 12 
JfO I D . Y L 3 -  IM36.qb I I U  
13726.66i -32482.465 14 

1 18755.279 1 16833.909-35644.180 8 
1 18751.598 3 34497.235-15755.648 11 
1 18750.239 0 16304.260-35054.565 -16 

18750.000 0 
1 18749.723 1 

18743.878 1 
18743.192 0 

1 18741.618 5 
18740.725 1 

2 18739.799 0 
1 18737.782 4 

18737.356 0 
1 18736.156 2 
1 18735.240 0 

18733.386 1 

34495.354-15745.648 17 

26516.261- 7774.653 10 

27982.155- 9242.356 0 
23037.432- 4299.659 9 

36059.430-17323.291 17 
12351.522-31086.744 18 

2 ln730.997 2 - _. . . . . 29457.315-10726.322 4 
1 18730.271 5 27909.524- 9179.262 9 
1 18728.638 7 33570.573-14341.947 12 

18725.832 1 
18725.360 1H 

1 18724.587 0 36297.181-17572.608 14 

. - . 7.0- 7.0 

8.0- 8.0 8.0- 8.0 . - . 0.5- 0.5 
. - . 2.0- 3.0 . - . 2.5- 3.5 
. - . 3.0- 2.0 . - . 1.0- 1.0 

3.5- 4.5 3.5- 4.5 

3.0- 4 . 0  3.0- 4 . 0  
1.5- 1.5 1.5- 1.5 

4.0- 4 . 0  4.0- 4 . 0  

. - . 2.5- 3.5 

. - . 2.0- 3.0 . - . 1.0- 1.0 . - . 4.0- 5.0 . - . 1.0- 2.0 
3.0- 4.0 3.0- 4 . 0  . - . 4.5- 4.5 . - . 2.0- 3.0 

. - . 4.0- 5.0 . - . 5.0- 4.0 

3.5- 3.5 3.5- 3.5 . - . 3.0- 3.0 
. - . 3.0-  5.0 
. - . 3.0- 4.0 
. - . 6.0- 7.0 

3.0- 3.0 3.0- 3.0 . - . 4.0- 3.0 

. - . 2.0- 3.0 

5.0- 4.0 5.0- 4.0 

. - . 2.5- 3.5 
1.0- 2.0 1.0- 2.0 

. - . 4 . 0 -  4.0 

. - . 6.0- 5.0 

. - . 4.5- 4.5 . - . 4.0- 5.0 
2.0- 2.0 2.0- 2.0 

. - . 2.0- 2.0 

1:170 1:185 .015 
.32 .30 .02 

1:520 1:485 .035 

1:125 1:545 .420 

.27 .35 .07 

.12 .03 1.09 

.97 .89 .08 

.470 :825 .355 

.81 .87 .057 

11070 1:155 .085 

1:20 1:45 .25 

:88 1:49 .61 

.17 

:675 :850 .175 

1.097 1.105 8 

1.170 1 .185~ 15 
0.344 0.299 45 
oi3Qi i:% 90S 
1.040 1 .065~ 25 
1.520 1.482 38 
0.525 0.295 230 
1.119 1.545 426 

0.270 0 .352~ 
1.084-0.019 

0.975 0.900 

1.320 1.369~ 

82 
103 

75 

49 

1.310 1.145 165 
0.355 1.110* 755 
0.786 1.305 519 
0.066 1.123 1189 
0.442 0.810 368 
1.049 (1.995 54 
0.292 0.950~ 658 

1.285 0.869 416 
1.145 1 .150~ 5 

0.790 0.857 67 - . . . . - . - - . -. 
0.815 0.770 45 
1.095 1.325 230 
1.150 1.330* 180 
1.098 1.070* 28 
1.070 1 . 1 4 5 ~  75 
1.285 0.998 287 

1.180 1.145* 35 

1.200 1.463* 263 

0.520 1.369~ 849 
0.870 1.482 612 

1.090 1 . 2 5 0 ~  160 
0.995 0.795 200 

1.230 1.391 161 
1.270 1.454* 184 
0.673 0.852 179 

1.010 0.55% 455 

c 
08s TERM I 
IS IS I WAVELENGTH NOTES 

-327 

-214 -214 
-067 -78 
-345 -344 

-150 -155 
-173 -169 
t 53 

50 
t 36 
301 300 

-216 -220 

141 

1224 
-190 -187 
-090 -92 

-242 
-191 -195 - 158 

-303 

-145 
-357 

-113 -121 
-177 -187 
140 147 

-346 
-169 -169 
118 126 

-214 

142 

b 51 
-265 

-82 

-276 

5314.8326 
53 15.0459 
5315.2986 
5316.3430 
5316.7654 
5317.0502 
5317.1288 
5317.3180 
5319.6557 
5319.9988 
5320.4628 
5320.5832 
5320.5832 
5321.2252 
532 1.7903 
5321.9566 
5321.9847 
5322.1071 
5322.3306 
5322.6868 
5322.7239 
5323.5539 
5323.6718 
5325.4269 
5326.3868 
5326.4904 
5326.9956 
5327.3110 
5327.6903 
5328.1051 
5328.3985 
5328 - 9242 
5329.1580 
5330.1962 
5330.3494 
533 1.3958 
5331 -7680 
5331 A502 
5331.9290 
5333.59 17 
5333.7869 
5334.2348 
5334.4890 
5334.7526 

DJO 

HAZYIS* 
2LNSHAZY 

225 225 i 5335.7899 
-39 I 5336.0508 

4 44*l 5337.2595 
-51 I 5337.4664 

158 I 5336.5789 DJ1 SI 

30 40 i 5337.9318 IS* 
I 5333.7317 

t I 5338.8662 
165 162 I 5339.0866 

1 



I_ Y 

1 18720.526 0 14912.011-33532.520 17 - - -~ 
2 18720.049 1U 17532.937-36252.985 1 
1 18719.602 1 12322.613-31Oq2.204 11 
2 18719.041 0 18720.075-37439.105 11 
1 18718.136 0 36483.410-17765.281 7 
187 17.634 

2 18714.896 
1 18714.699 
1 18713.339 
187 11 -243 

2 18704.646 
2 18703.291 
2 18698.851 
1 18695.539 
18695.233 
18692.827 

2 186’30.822 
18690.383 
18689.814 

1 113636.946 
2 18686.406 
2 15685.556 
1 113584.995 
2 18684.742 
2 18684.115 
2 18694.115 
2 18682.213 
1 18650.212 
1 18076.740 
2 18574.880 
2 18574.466 

0 
8 24432.860- 5717.976 
4 1683’3.909-35603.532 
4 28951.847-10233.473 
0 
4 24205.690- 5502.060 
3 26201.645- 7498.364 
2 28E87.310-10188.463 
0 10436.922-29182.445 
0 
OH 
1 14295.565-32986.390 
0 
ow 
4’- 33028.863-14341.947 
0 35432.095-15745.720 
0 39976.890-21291.350 
1 14912.011-33596.975 

1 18673.511 5 
2 lS671.SG5 0 
1 18671.316 2 
18666.368 0 

1 18560.556 0 
18660.414 0 

1 18658.966 2 
2 18656.298 2 
1 18655.428 1 
1 18552.529 5 

1 12992.644-31677.390 
4 22653.965- 3969.846 
4 25352.945- 7275.862 
3 2352.035- 3969.846 
0 24524.706- 6144.515 
3U 14232.176-32968.996 
0 38997.205-20322.349 
1 

1 18649.530 
18647.892 
18646.345 

1 18644.762 
18544.428 
13544.260 

1 18644.034 
18643.949 

1 18643.203 
18541.545 

1 18537.268 
1 13636.771 
18635i276 

1 18634.539 

0 
2 
1 
1 
1 
1 
18 
1B 
5 
0 
8 
0 
1 
2 

12 
26 
15 

16 
10 
4 
16 

-3 

25 
31 
16 
31 
-4 
-4 
32 
24 
21 
10 
24 

39732.350-21057.925 31 
28446.024- 9772.532 19 
32398.160-13726.318 3 
15249.635-33920.944 7 

16595.109-35255.665 10 

14912.011-33570.935 22 
18556.277- 0.000 21 
12159.465-30614.959 14 
28890.990-10238.473 12 
36414.798-17765.281 13 

14853.317-33498.071 8 

14025.007-32669.040 

32985.135-14341.947 

6313.866-24951.118 
17500.977-36137.730 

12322.613-30957.140 

1 

20 

16 
18 

12 

- . 4 . 0 -  5.0 
- . 3.5- 3.5 . - . 2.0- 3.0 . - . 3.5- 3.5 . - . 4.0-  3.0 

3.5- 3.5 3.5- 3.5 
6.0- 6.0 6.0- 6.0 
5.0- 6.0 5.0- 6.0 

1.5- 1.5 1.5- 1.5 
2.5- 2.5 2.5- 2.5 
0.5- 0.5 0.5- 0.5 . - . 1.0- 1.0 

- . 3.5- 2.5 

2.0- 2.0 2.0- 2.0 - . 1.5- 2.5 . - . 3.5- 4.5 - . 4 . 0 -  5.0 . - . 2.5- 2.5 
2.5- 2.5 2.5- 2.5 - . 4.5- 4.5 
3:5- 2.5 3.5- 2.5 
. - . 4.0- 3.0 . - . 5.0- 4 . 0  . - . 5.5- 6.5 

3.5- 2.5 3.5- 2.5 
1.0- 0.0 1.0- 0.0 

- . 2.5- 2.5 

- . 3.0- 4.0 

. - . 4.0- 4 . 0  - : 1.5- 0.5 - . 4.0- 5.0 
7:O- 6.0 7.0- 6.0 - . 4 . 0 -  3.0 

2:o- 2.0 2.0- 2.0 

- . 4 . 0 -  3.0 

- . 4.0- 3.0 

2.0- 2.0 2.0- 2.0 

4.0- 3.0 4.0- 3.0 - . 1.0- 2.0 

- . 2.0- 2.0 

1:13 1:61 .48 
1.10 1.07 .03 
1.33 1.47 .14 

;87 1;19 .32 
1.04 1.31 .27 
.17 2.40 2.23 

.99 .86 .13 

. .305 
.495 

1:22 1:67 -45 

1.28 1.58 .sa 
.75 .ooo  
:73 1:05 .32 

1i26 1I43 .17 

i765 is50 .086 

.49 .E4 .35 

0.496 
1.238 
1.036 
1.060 
1.100 

1.110 
1.098 
1.290 

0.863 
1.036 
0.162 
0.355 

0.790 

0.987 
1.190 
1.170 
0.496 
0.643 
1.360 
1.065 
1.185 
1.145 
0.970 
1.073 
1.275 
0.745 
1.308 
0.715 

0.999 

0.496 
0.000 
0.844 
1.272 
1.100 

0.786 

1.305 809 
1.004 234 
1.010 26 
0.926 134 
1.680* 580 

1.596* 486 
1.070* 28 
1.431* 141 

1.169 306 
1.321 285 
2.402 2240 
0.000* 0 

1.040* 250 

0.852 135 
1.671 481 
1.590 420 
1.315 819 
0.675 32 
1.670* 310 
1.545 480 
1.670 485 
1.473 328 
1.115 145 
1.314 241 
1.590 315 
0.000 0 
0.784 524 
1.040~ 325 

1.080~ 81 

1.130* 634 
3.150~ 0 -. 

1.111 267 
1.431 159 
1.680* 580 

0.770 16 

I 
I 
I 
1-096 

I -226 
1-145 
I 079 
I - 186 
I- 
1 208 
I -  

I 
I 
I 
1-342 
I 
I 

I 143 

I 222 
I 271 
I 165 
I -200 
I -077 

I I 165 

I 

I 240 

1-204 
I 
I 
I 
I 
I 
1-222 

1-161 

I 
I 

I -020 
I -286 

I 
5 1  

-139 I 
-87 I 
-190*1 
129 I 

I 
97 I 

-181 I 
-68 I 

I 
-20 I 
150 I 
19 I 

-176 I 
I 
I 

-337 I 
I 
I 

222 I 
I 

271*1 
-44 I 
-119 I 
172 I 
167 I 
148 I 
103 I 
-200 I 
491 I 
244 I 
-99 I 
493* I 
-205 I 

I 
-221 I 

I 
0 1  

165 I 
-225 I 
-9 I 
103 I 

I 
I 

-113 I 
I 

5340.2449 
5340.3809 
5340.5085 
5340.6685 
5340.9267 
5341.0700 
5341.8514 
5341.9076 
5342.28 16 
5342.8943 
5344.7787 
5345.1659 
5346 A351 
5347.3823 
5347.4698 
5348.1581 
5348.7318 
5348.8560 
5349.0203 
5349.84 13 
5349.9959 
5350.2392 
5350.3999 
5350.4723 
5350.6519 
5350.6519 
5351.1966 
5351.7698 
5352.7647 
5353.2979 
5353.4166 
5353.6903 
5354.1680 
5354.3197 
5355.7390 
5357.4043 
5357.4479 
5357.8694 
5358.6299 
5358.8626 
5359.7127 
5360.5746 
536 1.0455 
536 1.4903 
5361.9455 
5362.0415 
5362.0899 

VHAZY 

HAZY 

c2 2LNs 
C2 2LNS 

54 s 125P 

IS* 

0.975 I.OOO* 25 i -188 i 5362.1549 
I I 5362.1793 

0.757 0.852 95 I 167 167 I 5362.3924 
I I 5362.8708 

0.487 0.840 353 1-028 -28 I 5364.1015 IS* 
2.258 1.525 733 I -158 I 5364.2446 

i i 5364.3871 
1.036 0.980 56 1-237 -225 I 5364.8871 



c c 
2 18633.733 0 23259.990-45893.745 -22 
1 18630.662 0 32308.557-13677.903 8 
1 13630.155 OH 28S58.619-10253.473 9 

2 18623.962 3 24341.940- 5717.976 -2 
1 18520.121 2 12159.465-30779.585 1 

18528.994 0 

2 18619.493 1 33052.825-14433.351 19 
1 1C618.335 3 11340.715-30459.091 10 

16617.348 0 
1 18616i718 0 13517.647-32134.354 11 
1 18615.335 4 6313.866-24929.184 17 
2 18615.054 2 14295.555-32910.615 4 
2 18613.727 1 17242.750-35856.485 -8 
2 18612.373 1 37373.930-18761.580 23 
1 18612.105 1 14025.007-32637.106 6 
2 18611.393 
1 18611.285 
1 18609.816 
1 18607.828 
1 18606.611 
1 18605.427 
1 18603.976 
1 18602.273 
1 18501.781 
1 18600.352 
1 18500.173 
2 18600.173 

18597.979 
1 18597.591 

18595.241 
1 18594.301 

18593.364 
2 18593.004 
1 18590.130 

13538.99 1 
2 18587.714 
2 1685.555 
1 13SX.050 
2 1825.655 
1 1&5?3.C5 ~~~ ~. 

2 185C3.270 
1 18X3.270 
2 18532.231 
1 13581.729 
1 18578.760 

1 30410.655-11799.241 
1 14853.317-33464.592 
0 18602.505-37212.310 
2 6313.866-24921.671 
0 19565.6533-38472.240 
2 16155.109-34760.532 
0 17031.874-35585.835 
5 9724.351-28326.610 
7 27781.032- 9179.262 
3 26374.994- 7774.653 
2 37456.630-lt555.461 
2 3403.695-15488.530 
2 
5 24742.092- 6144.515 

-25 
10 
11 
23 

. -26* 
4 

15.  
14 
11 
11 
4 
8 

14 
0 
0 18046.108-36640.400 9 
0 
0 33915.335-20322.349 18 
2 19558.257-38148.375 12 
0 
2 27830.060- 9242.356 10 
1 35332.255-16745.720 20 
2 149 12.011-33498.07 1 -10 
5 27828.005- 9242.356 6 
2 19236.116-37819.580 22* 
1 30590.765-12907.503 8 
1 19074.292-37657.560 2 
OH 39873.620-21591.350 -39 
1 1&046.108-36627.825 12 
0 14912.011-33490.744 27 
9 13578.669- 0.000 28 
1 23538.650-42117.035 7 
1 

1 18578.697 
2 185?8.392 

18577.590 
1 18577.003 
2 18574.734 
2 18572.268 
1 18571.042 4 9724.351-28295.30 13 

18568.096 0 
18567.612 0 
18557.120 0 

6 14292.176-32859.165 14 
3 35614.250-17039.487 21 
3 26070.615- 7498.364 17 

. - . 1.5- 1.5 

. - . 2.0- 1.0 . - . 5.0- 6.0 

4.5- 3.5 4.5- 3.5 
. - . 4 . 0 -  3.0 

0.5- 1.5 0.5- 1.5 
3.0- 2.0 3.0- 2.0 

. - . 2.0- 3.0 
4 .0 -  4 . 0  4 . 0 -  4 . 0  . - . 3.5- 3.5 
. - . 2.5- 3.5 . - . 4.5- 5.5 . - . 4 . 0 -  3.0 . - . 4.5- 5.5 . - . 4 . 0 -  4 . 0  . - . 6.0- 5.0 . - . 4 . 0 -  5.0 . - . 4 . 0 -  3.0 . - . 5.0- 6.0 . - . 4 . 0 -  5.0 

3.0- 4 . 0  3.0- 4 . 0  
6.0- 5.0 6.0- 5.0 . - . 4 . 0 -  4 . 0  
. - . 5.0- 5.0 
. - . 2.5- 3.5 

4.0-  3.0 4 . 0 -  3.0 

1 - . 4 . 0 -  3.0 

. - . 5.5- 6.5 
2.0- 3.0 2.0- 3.0 

. - . 2.5- 3.5 . - . 2.5- 2.5 . - . 4 . 0 -  3.0 . - . 4.5- 3.5 . - . 7.0- 7.0 . - . 2.5- 1.5 . - . 2.0- 3.0 . - . 3.5- 4.5 . - . 4 . 0 -  4 . 0  
4 . 0 -  5.0 4 . 0 -  5.0 
1.0- 0.0 1.0- 0.0 . - . 3.5- 2.5 

5.0- 5.0 5.0- 5.0 
1.5- 1.5 1.5- 1.5 
3.5- 2.5 3.5- 2.5 
3.0- 4 . 0  3.0- 4 . 0  

11280 1:552 .272 

.485 .080 .595 . .050 

. .53 

.45 1126 .81 
1.22 1.43 .21 

198 1147 .49 

,0:19 :67 .86 

11415 1:365 .050 

:49 1:08 .59 
1.93 .OOO 

.976 .924 .052 
1.55 1.35 .20 
1.114 1.316 .202 

.42 1.14 .72 

1.263 0.670* 593 
1.327 1.442 115 
1.085 1.431 346 

1.310 1.596 286 
0.844 0.860 16 
1.242 1.925 683 
0.811 1.255 444 

0.892 O.OOO* 0 
0.437 1.080 593 
0.790 0.845 55 
1.200 1.025* 175 
1.175 1.296 121 
0.975 0.820* 155 
1.126 1.373 247 
0.786 O.OOO* 0 
0.910 0.990 80 
0.487 1.034 547 
1.100 1.050* 50 
0.948 l.140* 192 

0.442 1.260* 818 
1.250 1.454* 204 
0.000 1.463 0 
1.085 1.325 240 
1.340 1.057 283 

0.980 1.473* 493 

0.694 1.035 341 

1.217 1.104 113 

1.120 1.314+ 194 
,0.145 0.690 835 

1.216 1.369 153 
1.263 1.671 408 
0.496 0.770 274 
1.410 1.36916 41 
1.155 1 . 1 1 0 ~  45 

1.532 1.132 400 
1.160 1.590* 430 
0.694 0.980 286 
0.496 1.084 558 
1.932 0.000 0 
1.470 0.835* 635 

0.970 0.916 54 
1.550 1.354 206 
1.119 1.321 202 
0.442 1.155 713 

0.900-0.019 919 

159 - 184 

-303 

-207 
-137 

-31 1 

-181 

-087 

-171 

-315 
-050 

0 

b 

* 
b 

228 

107 - 130 

-063 

-253 
234 
075 

-172 

I 
I 

-94 I 
-5 I 

I 
151 I 

-187 I 
3 0 6 ~  I 

-302 I 
I 

-196 I 
-145 I 
-170 I , 
-308 I 

I 
-178 I 
397* I 

-175 I 
-23 I 
-98 I 

I 
-172 I 
-120 I 
-322 I 
-48 I 
-31 I 

I 
260*1 

I 
0 1  

I 
19 I 

I 
I 

27 I 
232 I 
-16 I 
90 I 

-143 I 
400* I 

I 
I 

50 I 
-68 I 
-63 I 
-60*1 

I 
-248 I 
228 I 

69 I 
-179 I 

I 
I 
I 

I 

5365.1192 
5366.0035 
5366.1496 
5366 -4840 
5367.9340 
5369 -0413 
5369 ;2224 
5369.5416 
5369 A410 
5370.0227 
5370.42 17 
5370.5028 
537 0.8856 
537 1.2764 
537 1.3537 
537 1.5575 
537 1.5904 
5372.0144 
5372.5883 
5372.9397 
537 3.28 17 
5373.7008 
5374.1927 
5374.3349 
5374.7477 
5374.7995 
5374.7995 
5375.4335 
5375.5457 
5376.2250 
5376.4968 
5376 -7620 
5376 -87 19 
5377.7031 
5378.0327 
5378.4021 
5378.7375 
5378.8837 
5378.9980 
5379.6258 
5379.6883 
5379.6883 
5379.9891 
5380.1345 
5380.9943 
5381.0125 
5381.1009 
538 1.3332 
5381.5032 
5382.1461 
5382.8752 
5383.2306 
5384.0847 
5384.225 1 
5384.3677 

IS* 

c2 
c2 

IS* 

c2 
c2 
HAZY 

IS* 

I 



1 18565.923 1 
1 15565.3% 6 
1 18551.353 2 

18556.543 1 
2 18556.143 1 

' 2  18554.496 2 
1 18554.385 2 

18554.142 2 
18552.477 1 

2 16549.649 1 
1 18548.828 1 
2 185G3.325 3 
1 18543.097 5 

18541.446 1 
1 18537.445 5 

18536.608 0 
1 18534.670 0 
1 18531.890 0 

18528.224 2 
1 18527.091 6 
1 13526.557 1 
2 18525.426 2 

18523.534 0 
1 18522.468 0 
1 18522.014 0 
2 18520.073 1 
2 18519.086 3 
1 18515.910 1 
1 18514.190 2 
1 18506.641 6 
1 18500.489 3 
1 18.i97.545 1 
1 18456.264 2 
1 18495.128 1 
2 18493.246 0 
1 18492.858 1 

12492.191 0 
18491.892 0 
18488.544 1 
18487.502 1 

1 18487.165 1 
1 18485.063 1 
2 15qS4.483 5 
1 18484.027 5 

18432.148 3 
1 18451.966 1 

18't78.987 0 
1 18477.494 5 
1 18477.069 0 

18476.803 0 
1 18473.748 1 

18472.161 1 
1 18471.933 3 

18458.813 1 
1 18468.274 2 

27798.430- 9242.356 
30562.000-12007.503 
11840.715-30395.062 

25403.645-43953.290 
13517.647-32066.452 
29269.625-10726.322 
26317.729- 7774.653 

22837.092- 4299.659 

32212.561-15677.903 
36297.181-17765.281 

26301.732- 7774.653 
27705.804- 9179.262 
34013.940-15488.530 

16532.104-35054.565 
16155.109-34677.111 
35565.810-16745.720 
16499.640-35018.725 
16155.109-34670.995 
15406.760-33920.944 
14912.011-33418.637 
24644.996- 6144.515 
12177.963-30675.497 
34772.533-16276.332 
34240.784-15765.648 
30292.495-11797.241 
15856.888-343119.740 

13726.661-32213.814 
10486.922-23972.971 
13192.903-31677.390 
26258.661- 7774.653 

18046.108-36528.070 

11840.715-30318.195 
37333.515-1iX356.461 

118CO.715-30314.443 

12177.963-30649.832 

15424.387-3X92.650 

I . 2.0- 1.0 I . 1 7 1  . -  
14 I 4 . 0 -  5.0 4 . 0 -  5.0 I .81 
20 1 1.0- 1.0 1.0- 1.0 I .35 

1 I .  

I 

i 9 i  . -  . 3.5- 3.5 i . 
- I  i 0.5- 1.5 0.5- 1.5 i 2.69 
38 I . - . 3.0- 4 . 0  I . 

I I .  
I I .  

4 1 . - . 2.5- 1.5 I . 
23 I . - . 2.0- 2.0 I .89 
22 I . - . 5.5- 4.5 I . 
21 I 4 . 0 -  4 . 0  4.0- 4 . 0  I 1.18 

I I .  
12 I 3.0- 2.0 3.0- 2.0 I 1.11 

I I .  
12 I . - . 2.0- 1.0 I . 

-10 I . - . 2.0- 3.0 I . 
I I .  

12 I 5.0- 4 . 0  5.0- 4 . 0  I 1.08 
15 I . - . 5.0- 5.0 1 . 
16 I . - . 3.5- 3.5 I . 

.88 

.89 

-0:01 

.89 

1:46 

1:49 

1:48 

I I .  
7 I . - . 3.0- 3.0 I . 

12 1 . - . 5.0- 4.0 I . 
-17 I . - . 3.5- 2.5 1 . 

I 
I 1.070 1.495* 425 

.07 I 0.786 0.872 86 

.54 I 0.355 0.900 545 
I 
I 1.060 1.369* 309 

2.70 I 2.689-0.019 2708 
I 0.811 0.920 109 
I 
I 
I 1.029 1.510 481 
I 0.892 0.910* 18 
I 1.110 1.391 281 

.28 I 1.180 1.463* 283 
I 

.u) I 1.110 1.482* 372 
I 
1 1.400 1 . 4 4 2 ~  42 
I 1.010 1.680* 670 
I 

.40 I 1.060 1.463* 403 
-31 I 1.160 1.454* 294 

I 1.121 1.057 64 

I 
I 082 -98 
i-192 -192 
1-250 -253 

79 
128 

I 360 -% 
I 
1-239 
I 113 
1-245 -246 
I 125 116 

I-051 -70 

I 149 157 
I- -48 
I 190 
1-268 
1-016 -13 
I. 17 
I 356 351 

1 i 3.5- 3.5 3.5- 3.5 i .77 .90 .13 
24 I 5.0- 5.0 5.0- 5.0 I .945 1.010 .065 

6 I 1.0- 2.0 1.0- 2.0 I .88 1.04 .16 
15 I 4 . 0 -  5.0 4 . 0 -  5.0 I .49 -86 .37 
8 I 3.0- 3.0  3.0- 3.0 I 1.21 1.44 .23 

111 . -  . 1.0- 2.0 I . 
13 I 3.0- 2.0 3.0- 2.0 I .99 1:88 .89 
-8 I . - . 3.0- 3.0 I . 
-8 I . - . 6.5- 5.5 I . 

I I .  
I I .  
I I .  
I I .  

12 I . - . 3.0- 2.0 I . 
. 1.0- 2.0 I . 

6 I 1.0- 1.0 1.0- 1.0 I 1.10 .81 .29 

1 4 1  . -  
1 i 2.5- 3.5 2.5- 2.5 i .BO .675 .295 

19 I 3.0-  4 .0  3.0- 4 . 0  I .970 1.470 .500 
I I .  

4 I . - .. 4.0- 3.0 I . 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 

0 
I 

0.300 0.998 698 I 
0.948 1.080 132 1 -240 
0.980 1.671* 691 I 3833 
0.773 0.911 138 1-105 -101 
0.948 1.010* 62 1-206 -214 
0.890 1.040* 150 (-119 -134 
0.496 0.872 376 1-083 -95 
1.195 1.473 278 I 070 80 
0.525 0.375 150 1-179 -184 
0.990 1.880* 890 I 160 133 
1.067 1.145 78 I 157 154 
1.123 1.373 250 I+  34 
1.103 0.810* 293 1-194 -197 

I 
I- 
I 342 
I. 

1.150 0.725 425 1-106 -68 
0.355 0.794 439 1-185 -191 
0.372 0.675 303 1-122 -123 
0.965 1.463 498 I+ 8 

0.694 0.985 291 I 
1-120 

I I .  i I 

I I .  I I 
I I .  I I 
I I .  I I 

14 I 3.0- 2.0 3.0- 2.0 I .78 .90 .12 I 0.811 0.940 129 1-224 -226 
15 I . - . 5.0- 5.0 I . I 1.065 1.325 260 I 165 

20 I . - , 3.0- 3.0 I . I 0.811 1.140* 329 1-295 -298 

14 I 1.0- 0.0 1.0- 0.0 I .53 .OOO I 0.525 0.000 0 1-230 -235 

11 I . - . 3.0- 3.0 I . I 1.106 1.060 46 1-214 -215 

WAVELENGTH NOTES 

5384.7 149 IS-0829 
5384.8857 
5386.0407 
5387.4368 
5387.5529 
5388.0312 
5388.0634 
5388.1340 
5388.6 175 
5389.439 1 
5389.6776 
539 1.2771 
539 1.3434 
539 1.8235 
5392.9872 
5393.2307 
5393.7947 
5394.6038 

5397.3480 
5397.4803 
5398.0459 
5398.3336 
5399.2596 
5399.7612 
5401.9639 IS* 
5403.7602 
5404.6202 
5404.9946 
5405.3265 
5405.8766 
5405.9901 
5406.1851 
5406.2725 
5407.2515 
5407.5562 
5407.6548 
5407.9772 
5408.4380 
5408.5729 
5409.1227 
5409.1760 
5410.0480 
5410 A852 
5410.6096 
5410.6861 
5411.%23 
5412.0472 
5412.1140 
5413.0283 
5413.1863 

w 
bl 
0 



OBS CSS OBS I TERM TERM TERM I OBS TERM 
62 G I  DG I 62 61 DG I IS IS 

------------------*------------------+---------- 

I I 
I 1-114 
I 0.892 1.090 198 1-089 -85 

I 0.928 1.080 152 I -216 

10 

I 
I 
I 0.300 1.213 913 I 

-7 1 
I I 
I 1.188 0.950* 238 I -  
I 1.145 1.069 76 1-270 -266 

1:037 1863 .174 I 1.036 0.860 176 1-187 -190 
I 0.643 0.800 157 I -288 

1.14 . .36 I 
I 
I 1.123 1.530 407 I -277 
1 1.085 1.475 390 I 
I 0.928 0.905 23 I -205 

:21 1:49 1.28 I 0.200 1.495 1295 1-073 -75 
.349 I 1.140 1.485* 345 I 107 

1128 1:88 .60 I 1.280 1 .880~  600 I 185 1 8 5 ~  

I 1.150 1.200 50 I 
I 1.154 1.671 517 I 315* 
I 0.815 1.790* 975 I -214 
I 1.275 1.590 315 I 241 226 

.47 .96 .49 ! 0.487 0.975 488 !-167 -172 

1:31 1:46 . t5  I 1.310 1 . 4 5 4 ~  144 1-094 -93 

I 087 

I -206 

I 0.801 0.920 119 I -88 

I 
18467.736 1 I 
18466.340 2 13517.647-31954.470 17 I . - . 2.0- 3.0 
18464.447 7 27543.693- 9179.262 16 I 4.0-  5.0 4.0- 5.0 

5413.3440 
5413.6067 
5414.3083 
5414.5300 
5414.6707 
5415.0030 
54 15.2122 
5415.4254 
5416.1263 
5416.2276 
5416.4976 
5416.7080 
5417.3614 f SO2JDG 
5417.4095 
54 18.0807 
5418.1606 C2  
5418.1606 C2 
54 18.2172 
54 18.3978 
5419.5249 
5419.8284 
5420.352 1 
5420.6469 
5420.8191 
5421.1842 
542 1.5349 
5421.7305 
5422.0692 
5422.38 12 
5422.4960 
5422.6324 
5422.7516 
5423.0601 
5423.2072 
5423.3329 
5424.2509 
5425.9644 HAZY 
5427.8504 
5428.2730 SI 2JD6 
5428.3326 
5428.8169 
5429.0754 
5429.4154 
5430.5199 
5430.5984 
5431.0333 
5431.6467 
5431.7007 fDJO2JDG 
5432 -2795 
5432.4132 

18463.691 o 16734.151-35197.829 13 i . - . 2.0- 3.0 

I 18463.211 1 
18462.078 0 

. - . - - . - - - 
i845s.249 OH 35063.037-16604.786 -2 i . - . 6.0- 6.0 
18457.904 2 17911.977-36359.870 11 I . - . 5.0- 5.0 
18456.984 3 12322.613-30779.585 12 1 2.0- 3.0 2.0- 3.0 
18456.267 0 12992.644-31448.910 1 f . - . 2.5- 2.5 
18454.041 2 
18453.877 2 

20306.482-38758.100 - 27 
4 

-20 
20 

1 
6 

12 

i 
I . -  . 
I . -  . 
I . -  . 
I 1.0- 1.0 
I 5.5- 6.5 
I 2.0- 2.0 
I . -  . 

4 . 0 -  
5.5- 
2.0- 
1.0- 
5.5- 
2.0- 
5.0- 

5.0 
4.5 
1.0 
1.0 
6.5 
2.0 
4 . 0  

1 18451.591 1 
2 15451.319 1 
1 18451.591 1 
2 15451.319 1 
1 18451.319 1 
1 18451.126 7 
2 18G50.511 4 
1 18446.674 2 
1 18445.641 1 
2 18443.859 1 
2 18442.856 0 

- _ _  4170i .060-23249.745 
1 18451.319 1 16734.151-35185.490 
1 18451.126 7 20554.712- 2203.606 
2 18G50.511 4 28158.490- 9707.930 
1 18446.674 2 34723.000-16276.332 

'336.801-27832.430 1 18445.641 1 
2 18443.859 1 
2 18442.856 0 

35607.320-17163.470 9 i . - . 3.5- 4.5  
351t5.565-16745.720 11 i . - . 5 3 -  2.5 

~ ~ . 14737.7E8-33180.043 15 I . - . 3.0- 2.0 
2 lWt1.028 2 39732.360-21291.350 18 I . - . 3.5- 4.5 
1 18433.835 6 6313.866-24753.684 17 I 4.0- 4 . 0  4 . 0 -  4 . 0  

18439.170 0 I 
lG'r2.018 0 

1 16'.33.957 2 

1 18442.'270 1 

I I I 

I 

16304.260-34741.198 19 1 . - . 4 . 0 -  5.0 
14853.317-33289.869 15 I . - . 4 . 0 -  5.0 

i 1.285 1.070 215 i-202 -214 
I 0.786 1.095 309 I -59 
I 1-297 

1 18436.557 3 
18435.103 0 
18435.658 

2 18434.649 
18(t34.149 
18433.722 
18430.602 

2 18424.782 
1 18413.380 

18416.946 
1 18416.744 

1m15.101 
184 14.224 
18413.071 

2 15403.325 
1 18409.060 
1 18607.586 
1 18405.507 

0 
1 
1 
1 
3 

7 
214 

i 
21670.405- 3235.770 14 I 1.5- 0.5 1.5- 0.5 

I 
I 

I I 
2:32 129 2.03 I 2.328 0.299 2029 I 145 154 

I- I I 

14561.607-32936.390 
9386.801-27805.163 

35740.015-17323.291 

i 
- 1  I 
18 I 

I 
20 I 

I 

1.5- 2.5 1.5- 2.5 
5.0- 5.0 5.0- 5.0 

. - . 4 . 0 -  4 . 0  

i i -322 
1:17 1:06 .ll I 1.149 1 .040~ 109 1-435 -436 

.800 1.035 .235 I 0.801 1.024 223 1-137 -145 
1.435 . .07 I I 183 

I 1.105 1.250* 145 I 205 
i I I 

I 
21 I . - . 4.5- 4.5 

4 I . - . 4.0- 5.0 
26 I 

8 1  
I 
I 
I 

5 1  
18 I 

i i 
I 1.120 1.475 355 I 
I 0.496 1.200* 704 I- - 18 
I 1.166 0.852 314 I 200 199 
1-0.020 1.482*1502 I - -6 
I I -  

41659.050-23249.745 
14312.011-33321.067 
32749.507 - 14341.947 
22705.158- 4299.659 

0 
1 
2 
4 
4 
0 
0 
0 
0 
1 

1:16 :87 .29 
-0.036 1.47 1.5 

1.07 . .84 

2.0- 2.0 2;o- 210 
1.0- 2.0 1.0- 2.0 
5.0- 5.0 18405.324 

18403.363 
18402.910 

2 1G402.484 
2 184C2.048 

I i 
2 6 1 ~  

I I 
I 1.330 1 . 6 7 0 ~  340 I 
I 1.158 0.790* 368 I 
I 1.120 1 .454~ 334 I 119 119 
I 0.442 1 . 2 5 0 ~  808 I- -25 
I I *  

22372.325- 3969.846 
30102.315-48504.345 
27578.418- 9179.262 
9724.351-28118.262 

. - . 2.5- 2.5 . - . 2.5- 2.5 . - - 5.0- 5.0 

. - . 3.0- 3.0 

5432.5390 
5432.6677 
5433.5243 
5435.0663 
5435.2622 

1 18399.147 

18393.264 
1 18393.927 

-9 i 
16 I 

I 
2 
2 



I 

1 18391.937 
1 18390.196 
1833.448 

1 18587.501 
1 18336.653 
1 18X4.731 
2 18330.270 
18379 -400 

1 18379.400 
1 18377.867 
18377.526 
18377.256 

1 18377.050 
1 18375.464 
1 18374.899 
1 18373.767 
2 lE373.706 
1 18372.855 
1 18372.245 
1 18372.020 
2 18370.103 
1 18369.713 
18767.141 

1 18367.141 
18355.640 
18364.97 1 

1 18364.153 
18363.256 

2 18352.470 
18360.099 

1 18359.602 
18359.046 

1 18356.632 
1 18355.518 
1 18354.8.35 
1 18352.937 
2 18351.843 
2 18357.823 
1 18347.501 
18347.258 
18346.739 

1 18345.352 
1 lE3(15.090 
2 18543.303 
1 18341.105 
18340.433 

1 18339.819 

4 19236.116-37658.055 
2 18046.108-36436.234 
2c 
OW 19865.603-33253.110 
3 32728.525-14341.947 
5 12159.465-30544.187 
1 20053.650-36443.925 
1c 
IC 14025.007-32404.416 
5 14912.011-33259.869 
0 
0 
0 13726.661-32103.687 
3 11540.715-3@216.163 
1 26149.538- 7774.653 
1B 14737.783-33111.557 
1B 40373.950-22500.225 
0 16304.260-34677.111 
0 22571.890- 4299.659 
1 18046.103-36418.125 
0 20073.8(t0-33443.925 
0 11840.715-30210.416 
3 
3 22666.777- 4299.659 
0 
0 
3 16155.109-34519.250 
1 
2 35525.910-17163.470 
0 
2 14853.317-33212.897 
0 
7 28595.0e8- 1023.473 
0 19059.958-37415.495 
1 15249.635-33604.497 
6 14292.176-32645.136 
3 15098.815-33450.655 
5 29074.145-10726.322 
0 34093.140-15745.643 
1 
1w 
2 16155.109-34500.445 ~. 5 6313:866-2ws.931 
3 37104.860-18761.530 
3 14692.549-33033.63 
0 
0 13726.661-32065.452 

18339.428 0 
2 18336.317 1 53163.310-19827.020 
2 18335.269 5 25614.115- 7278.862 

1 18329.447 2 35075.080-15745.643 
1 18332.207 3 34935.994-16604.786 

18327.041 0 
13326.547 3 

1 18324.375 0 16155.109-34479.473 

-2 
10 

-6 
15 
9 
-5 

-9 
9 

14 
16 
14 
-2 
-29 
4 
14 
3 
18 
12 

23 

12 

30 

22 

17 
-19 
23 
7 
3 
0 
9 

26 
25 
23 
16 

28 

27 
16 
-1 
15 

11 

OBS OBS TERH TERM I OBS OBS OBS I TERM TERM TERM I OBS TERM I 
J2 - J1 J z  - J 1  I 62 61 DG I G2 GI D t  I IS IS I WAVELENGTH NOTES 

~ ... - . 3.0- 
4 . 0 -  3.0 4 . 0 -  - . 4.5- 

- . 4 . 0 -  
4 .0-  5.0 4.0- 

. - . 3.0- 
3.0- 2.0 3.0- 
, - . 4 .0 -  - . 3.0- 
. - . 5.5- 
. - . 4.0- . - . 1.0- . - . 4 . 0 -  . - . 5.5- . - . 3.0- 

3.0- 2.0 3.0- 

5.0- 5.0 5.0- 

. - . 4.5- 

. - . 4 . 0 -  

6.0- 6.0 6.0- - . 5.0- - . 2.0- 
5.0- 5.0 5.0- 
1.5- 2.5 1.5- 
5.5- 4.5 5.5- - . 3.0- 

- . 5.0- 
4 . 0 -  4 . 0  4.0- 
4.5- 5.5 4.5- 
2.0- 3.0 2.0- 

- . 3.0- 

. - . 1.5- 
3.5- 4.5 3.5- 
6.0- 6.0 6.0- . - . 3 . 0 -  

- . 5.0- 

- - - - -+ 

I 
7.0 I 
3.0 I 

I 
4.0 I 
2.0 I 
3.0 I 
4.5 I 

I 
5.0 I 
5.0 I 

I 
I 

4 . 0  I 
2.0 I 
q.0 I 
2.0 I 
5.5 I 
4.0 I 
2.0 I 
4.0 I 
4.5 I 
4.0  I 

I 
2.0 I 

I 
I 

5.0 I 
I 

4.5 I 
I 

4 . 0  I 
I 

6.0 I 
5.0 I 
3.0 I 
5.0 I 
2.5 I 
4.5 I 
3.0 I 

I 
I 

6.0 I 
4 . 0  I 
5.5 I 
3.0 I 

I 
2.0 I 

I 
1.5 I 
4.5 I 
6.0 I 
3.0 I 

I 
I 

4.0 I 

---____ 
1.155 

.84 

.475 

.805 

1:01 
.977 

.948 

1 : 175 

1:19 

1 : 085 
.94 

.49 
1.205 
.28 

1:48 
1.23 

------ 
1.125 

.97 

11075 

1:137 

1:01 
1.482 

1:17 

1: 195 

1:42 

.944 
1.39 

1:08 
1.295 
.89 

1154 
.94 

I 
.030 I 1.155 1.140~ 

I 0.694 1.095 
I 
I 1.100 0.920s 
I 0.947 0.852 

.13 I 0.844 0.946 
I 1.049 1.020 
I 
I 0.975 1.055 

.600 I 0.496 1.095 
I 
I 
I 1.150 1.040 

.332 I 0.811 1.143 
I 1.360 1.463r 
I 0.815 1.315 
I 1.080 1.555 
I 1.285 1.080 
1 0.599 1.482 
I 0.694 1.075 
I 0.790 1.020~ 
I 0.811 1.160~ 
I 
I 
I 
I 
I 
I 0.786 1.110* 
I 

.505 I 0.977 1.482 

.22 I 0.948 1.170* 

.020 I 1.176 1.200 

.23 i 1.200 1.431~ 
I 1.375 0.980 
I 0.715 1.210 

.165 I 0.970 1.135 

.141 I 1.079 0.941 

.45 I 0.940 1.391~ 
I 1.053 1.145 
I 
i 
I 0.948 1.030 

.59 I 0.487 1.080 

.090 I 1.171 1.296 

.61 I 0.292 0.910 
I 
I 1.150 0.910~ 
I 

I I 
15 1-181 -184 I 

401 I* 31 I 
I I 

180 I -212 I 
95 I 159 160 I 
102 1-156 -155 I 
29 I +  33 I 

1-237 I 
80 I -161 I 
599 I t  3 8 1  

I I 
I 1 

110 I -196 I 
332 1-230 -219 I 
103 I -51 I 
500 I -190 I 
475 I I 
205 I -244 I 
e83 I 102 I 
381 I 26 I 
230 I 276 I 
349 I -251 I 

I I 
505 I 135 140 I 

I I 
I I 

222 1-167 -165 I 
I i 

24 I 362 346~1 
I I 

324 1-092 -94 I 
I I 

231 i-096 -99 i 
395 I -262 I 
495 1-181 -185 I 
165 1-222 -250 I 
133 1-366 -366 I 
451 1-034 -37 i 
92 I 181 I 

t I 
82 i -240 i 
593 1-071 -61 I 
125 I 368 377 I 
618 1-264 -270 I 

i i 
240 I -259 I 

I i 
i 1.220 1.733 513 i i 

.06 I 1.480 1.545* 65 1 137 141 I 

.292 I 1.230 0.950* 280 1-049 -40 I 
I 0.975 1.145 170 I 129 155 I 
I 

1.53 i 
I 0.948 0.944 

i i 
1-299 I 

4 1-209 -203 I 

~~ ----------- 
5435.6544 
5436.1690 
5436.6857 
5436.9657 
5437.2165 
5437.7849 
5439.1047 
5439.3622 
5439.3622 
5439 -8159 
5439.9 169 
5439.9933 
5440.0607 
5440.5273 
5440.6946 
544 1.0298 
544 1.0479 
5441.2999 
5441 A805 
5441.5472 
5442.1150 
5442.2306 
5442.9927 
5442.9927 
5443.4375 
5443.6358 
5443.8783 
5444.1442 
5444.3773 
5445.0804 
5445.2278 
5445.3927 
5446.1088 
5446.4393 
5446.6271 
5447.2053 
5447.5300 
5448.7235 
5448.8 192 
5448.8913 
5449.0455 
5449.4545 
5449.5353 
5450.0662 
5450.7193 
5450.9191 
5451.1015 
5451.2 178 
5452.1426 
5452.4543 
5453.3650 
5454.1862 
5454.9022 
5455.0493 
5455.6958 

- ~~ -------- 

ZLNS 
PLNS 

21n5 
ZLNS 

HAZY 

DJO 2JDG 

W 
v1 
N 



c 
1 18323.772 1 180<6.108-36369.870 10 

18323.472 0 
18322.846 0 

2 18320.289 1 39611.620-21291.350 19 
1 13319.959 2 11840.715-30160.664 10 

. - . 4 . 0 -  5.0 0.694 1.069 375 -34 
I 
I- 
I 

5455.8754 
5455.9647 
5456.1511 
5456.9 127 
5457.01 10 
5458.0349 
5458.3458 
5459.3443 
5459.4734 
5459.8792 
5459.951 1 
5460.2949 

5461.1743 
5461.4058 
5461.70 15 
5462.3777 
5462.4371 
5462.6941 
5463.0159 
5463.6611 
5463.7978 
5464.0735 
5464.1977 
5464.2560 
5464.9773 
5466.0497 
5466.2859 DJO 
5466.6398 H A Z Y  
5466.8000 
5467.4308 
5467.7655 HAZY 
5468.7468 
5469.0155 HAZY 
5469 2 7 4 3  
5469.5726 
5469 -9  132 
5470.39 18 
5470.8432 
5471.0968 
547 1.39 18 
5472.0572 
5472.4637 
5473 -8759 
5473.9712 
5474.45 17 
5475.5815 
5475.8722 
5476.1286 
5476.2756 
5476.6950 PB 
5476.9282 
5477.0527 
5477.7330 
5478.9654 

- 5460.4950 

I 
I 325 3 2 5 ~  
1-183 -181 
I 436 

I 
I 178 172 -4 

. - . 3.5- 4.5 . - . 3.0- 4 . 0  - . 3.5- 4.5 
1:5- 2.5 1.5- 2.5 
3.0- 3.0 3.0- 3.0 

. - . 2.0- 3.0 

1.190 1.590* 400 
0.811 1.030 219 
1.335 1.200 135 
0.981 0.784 197 
1.000 1.473* 473 

0.060 1.075*1015 

2 18316.522 1 35479.995-17163.470 -3 
.98 .79 .19 

1.000 1.475 .475 
2 18315.479 2 32041.795-13726.318 2 
1 18312.129 6 24455.635- 6144.515 9 

1 18310.335 0 21603.247-39913.605 -23 
18311.696 0 

18310.094 0 
18308.941 0 
18303.270 0 

I 
I 
I 
I 
1-097 
I 

13305.993 2 
2 18305.217 0 39847.645-21542.435 7 
2 18304.226 2 19277.180-37581.395 11 
1 18301.960 2 12159.465-30461.399 26 
2 18301.761 2 20689.110-38990.840 31 
1 18300.900 1 14912.011-33212.897 14 
2 18299.822 1 27542.165- 9242.356 13 
1 18297.661 0 37154.100-18856.461 22 
2 18297.203 0 35460.660-17163.470 13 
2 18296.280 OC 33784.830-15485.530 -20 
1 18295.864 0 14737.783-33033.638 14 

- . 1.5- 2.5 

- . 4 . 0 -  5.0 

. - . 4 . 0 -  4 . 0  
2.5- 3.5 2.5- 3.5 
. - . 5.0- 5.0 . - . 3.5- 4.5 . - . 4.5- 3.5 . - . 3.0- 3.0 . - . 4 . 0 -  4 . 0  
. - . 3.0- 3.0 

2.0- 1.0 

4.0-  5.0 4 . 0 -  5.0 . - . 7.0- 6.0 
~ . - . 5.0- 4 . 0  
' . -  . 5.0- 4 . 0  . - . 5.0- 5.0 

I 4.5- 4.5 4.5- 4.5 
1 . - . 1.5- 1.5 
I 5.0- 6.0 5.0- 6.0 
I 
I . - . 3.0- 4 . 0  

3:5- 3.5 3.5- 3.5 

3:5- 4.5 3.5- 4.5 

i 

0.940 1.279 339 
0.847 0.748 99 
0.844 0.990 146 
1.270 1.105* 165 
0.496 1.110* 614 
0.934 1.369 435 
1.120 1.325 205 
1.145 1.200 55 
1.070 1.057 13 
0.815 0.910 95 
0.970 1.060* 90 
0.811 1.200* 389 

.84 .74 .10 

11275 1 : l l O  .165 

i -22 
1-186 4:; 

3 I 1 4 6 ~  
183 
473 

i 
I 
I 
I -269 
I 
1-272 -269 
I - 107 

W u 
W 

1 15295.669 
1 18293.254 

18289.665 
18288.875 

1 18287.691 
1 18237.155 
1 1C285.045 
1 16283.926 
1 15280.645 

18279.747 
18572. tX? 

2 12-377.CX 
2 1ZC76.747 
1 18275.148 6 

18273.640 0 
1 18272.793 0 

18271.80a 1 

0 23763.470-42059.140 
11U+0.715-30133.953 

-1 
16 3 

1 
2 
1c 
0 
3 

1:18 2:21 1.03 

1:21 

.95 

.980 

1: 170 

.378 

.ooo 

1: 16 

1:11 -10 

.95 

1-192 
1.217 1.120* 97 I -181 17081.874-35369.610 - 

19236.116-37523.250 
14292.176-32577.204 
16520.962-34304.860 
14292.176-32572.811 

4 5  
21 
17 
28 
10 

1.155 1.055 100 i -193 
0.970 0.980* 10 1-276 -278 
0.736 0.941 205 I -83 
0.970 1.010* 40 1-262 -256 

OW 
3 
014 
0 
4 
1 

I I 
I I 

1:545 .565 I 0.976 1.545 569 I- 
I 1.377 1.881 504 I 166 149 

1:445 -275 I 1.157 1.431 274 I 000 -2 

-87 
I I 
I 0.300 0.941 641 I 
I I 
I 0.362 1.300* 938 1-343 -337 
I I 
I I 

I- I 1-129 

25556.740- 7278.862 
20291.680- 2014.966 
28513.607-10238.473 

16532.104-34804.860 

7 
33 
14 

37 
~ ~ . 

1 18269.586 1 8765.139-27037.718 7 i . - . 2.0- 2.0 

I 18263.229 1 
18263.516 OW 
18263.198 OW i 
18261.595 1 I 

1 18257.827 4 13726.661-31984.470 18 I . - . 3.0- 3.0 
1 18256.859 2 14853.317-33110.165 10 I . - . 4 . 0 -  4 . 0  
2 18256.003 6 13192.903-31448.910 -4  I 2.5- 2.5 2.5- 2.5 
2 18255.513 0 17296.905-35552.385 33 I . - . 4.5- 3.5 
1 18254.115 7 20457.704- 2203.606 17 I 0.0- 1.0 0.0- 1.0 

2 18252.923 0 15098.815-33351.730 8 I . - . 1.5- 2.5 
2 18250.656 3 37012.210-18761.580 26 I 4.5- 5.5 4.5- 5.5 
1 18246.551 3 9724.351-27970.881 21 I 3.0- 2.0 3.0- 2.0 

18253.358 0 I 

i 1.150 1.090 60 i-095 -98 
I 0.786 1.220* 434 1-183 -182 

.805 .427 I 0.372 0.800 428 1-291 -292 
I 0.494 0.903 409 I 31 

1 :49 I 0.000 1.495 0 1-102 -103 

I 1.079 0.800* 279 1 -346 

I 0.442 0.194 248 1-210 -212 

I I 
1127 .ll I 1.164 1.296 132 I 378 368 

I 



I OBS 09s TERM TERM 
C WAVEHWSER I T2 - T1 0-C I J2 - J1 J2 - J1 

I 
1 18216.113 1 18591.122-36337.190 45*l . - . 4 . 0 -  5.0 
1 13245.778 1 13C45.108-36291.840 46 I . - . 4 . 0 -  3.0 
1 18244.837 0 31322.720-13577.903 20 I . - . 1.0- 1.0 
1 18244.220 6 28432.680-10238.473 13 I 6.0- 6.0 6.0- 6.0 
1 13243.453 2 16155.109-34398.550 12 I . - . 5.0- 4 . 0  
1 13243.453 2 13726.661-31970.100 14 I . - . 3.0- 4 . 0  
1 13241.668 OH 20043.465-38285.120 13 I . - . 5.0- 5.0 
2 18240.3S3 0 39531.705-21291.350 28 1 . - . 3.5- 4.5 
1 13240.010 2 18572.411-35912.410 11 1 . - . 6.0- 7.0 
1 15239.582 2 15520.962-34760.532 12 I . - . 5.0- 6 . 0  
18239 292 
18239 ~ 032 
18237.656 
18236.252 
18235.620 
18234.355 
18230.190 
18228.980 

18225 -801 
18226.518 

. 

18223.535 
2 18223.153 
2 18222.815 
1 18222.121 
1 18221.595 
18221.199 

1 13220.903 
1 18219.038 
1 18217.816 
1 18213.t85 
1 18213.469 
1 18212.654 
1 18212.398 
1 18210.872 
1 18209.628 
182C9.094 

1 18208.713 
1 18206.471 
18204 -273 

1 18203.051 
1 18198.574 

1 18196.620 
1 18195.425 
18194.394 

1 18192.603 
2 18190.6M 
1 18190.319 
2 18183.361 
1 181l26.826 
18185.870 

2 18135.769 
18184.500 

1 18181.736 
1 18180.324 

1 iai98.171 

0 
0 
4 
8 
5 
6 
1c 
5 
0 
0 

15641.100-33850.390 
21227.793-39466.835 
12159.465-30397.106 
27415.500- 9179.262 
12159.465-30395.062 
26009.000- 7774.653 
18591.122-36321.290 
28457.436-10238.473 

Z i  . -  . 
-10 I . - 
15 I 4 . 0 -  5:O 
14 I 5.0- 5.0 
231 . -  
18 I 3.0- 410 
221 . -  
17 I 5.0- 610 

I 

3.5- 
4 . 0 -  
4 . 0 -  
5.0- 
4 . 0 -  
3.0- 
4 . 0 -  
5.0- 

3.5 
5.0 
5.0 
5.0 
4 . 0  
4 . 0  
5.0 
6.0 

0 
0 40142.525-21919.400 28 
1 35326.270-17163.470 18 
7 20425.711- 2203.606 16 
2 12322.613-30544.187 21 
1 
1 34497.235-16276.332 0 
1 34495.354-16276.332 16 
1 14025.007-32242.810 13 
1 12159.465-30373.359 21 
2 17554.704-35768.160 13 
1 35785.250-17572.608 12 

7 9X5.801-27597.590 23 
0 20043.465-38253.110 -17 
0 
0 18046.108-36255.850 -39 
OH 21307.390-39513.870 -9* 

o i2i59.465-3037i.ai9 44 

0 
3 
3 
1 
2 
9 
1 

24347.551- 6144.515 

14912.011-33110.165 
31724.C67-13528.246 
33941.055-15745.648 

35969.064-17776.483 
319 16.975-13726.318 
14292.176-32482.455 
15173.115-33366.475 
14292.176-32478.986 

30193.255-12007.503 

20355.328- 2203.606 
14853.317-33033.638 

15074.958-33273.52a 
15 
4 
17 
-1 
18 

22 
31 
30 
1 
16 

7 

14 
3 

- . 6.5- 7.5 - . 4.5- 4.5 
1.0- 1.0 1.0- 1.0 - . 2.0- 3.0 

. - . 3.0- 2.0 - . 2.0- 2.0 - . 4 . 0 -  5.0 . - . 4 . 0 -  4 . 0  
8.0- 8.0 8.0- 8.0 . - . 1.0- 2.0 - . 4 . 0 -  3.0 
5:O- 4 . 0  5.0- 4 . 0  - . 5.0- 4 . 0  

- . 4 . 0 -  5.0 - . 1.0- 1.0 

. - . 3.0- 3.0 . - . 7.0- 7.0 - - 4 . 0 -  4 . 0  . - . 2.0- 1.0 - . 3.0- 3.0 

- . 2.0- 2.0 
1:s- 2.5 1.5- 2.5 - . 5.0- 4 . 0  - . 0.5- 1.5 - . 5.0- 6.0 
4:O- 4 . 0  - . 1.5- 1.5 

2.0- 1.0 2.0- 1.0 - . 4 . 0 -  3.0 

1:18 1:43 .25 

1136 1:45 -09 

.85 1.44 .59 

.84 .92 .oa5 

11210 1;435 .225 

1:325 1150 .18 

1:17 1:12 .05 
.55 .55 

.BO .92 .12 

11115 1:145 .030 

1.36 .78 -58 

1:115 11265 .15 

1:91 1:49 .42 

0.965 0.965 0 
0.694 0.980 286 
1.278 1.442 164 
1.180 1.431* 251 
0.948 0.870* 78 
1.150 1.100* 50 
0.925 1.145 220 
1.060 1.590 530 
1.190 0.000* 0 
0.736 1.140* 404 
1.040 1.000* 40 
1.346 1.065 281 
0.844 1.005 161 
1.370 1.454* 84 
0.844 0.920 76 
0.870 1.463* 593 
0.965 1.162 197 
1.210 1.431* 221 

1.165 1.345 180 
1.100 1.200 100 
1.340 1.495 155 
1.036 0.946 90 

1.070 1.880* 810 
1.180 1.880% 700 
0.975 1.215 240 
0.844 1.345 501 
1.170 1.120* 50 
0.530 0.555* 25 
0.844 0.640 204 
0.801 0.930 129 
0.925 0.920* 5 

0.694 1.030 336 
2.360 0.965*1395 

1.300 1.473* 173 
1.097 1.070* 27 
0.496 1.220* 724 
1.016-0.590*1606 
1.118 1.145 27 

0.765 0.565 200 
1.363 0.784 579 . . -. - . - 
0.970 1.330* 360 
-0.085 0.129 214 
0.970 1.110 140 

1.364-0.019 1383 

1.911 1.495 416 
0.786 0.910 124 

-26 
b 2* 
-020 -20 
-218 -220 
-218 -202 

279 279r 
-193 

062 42 
-300* 
-114 

-096 -111 
-113 -112 
-190 -188 
-040 -49 
-255 -273 
-065 -73 

375 
-068 -71 
-162 -158 

132 
148 148 
-320 -312 

-309 
-188 -188 

1 6 ~  
-286 

-103 -103 
17 

46 
-11 

-35 
-23 1 
-85 

133 141 
179 186 
078 

328 328* 

- 

-198* 

-343 
-238 -238 

-296 

322 
-299 
-067 -68 - 195 

WAVELENGTH ------------ 
5479.0969 
5479.1975 
5479.480 1 
5479.6654 
5479.8958 
5479.8958 
5480.4320 
5480.8181 
5480.9302 
5481.0588 
5481.1460 
548 1.2241 
5481.6377 
5482.0597 
5482.2497 
5482.6270 
5483.8826 
5484.2466 
5484.9874 
5485.2032 
5485.8853 
5486.0003 
5486.10 11 
5486.31 10 
5486.4694 
5486.5886 
5486.6777 
5487.2394 
5487.6075 
5488.79 18 
5488.9 172 
5489.1628 
5489.2400 
5489.7 181 
5490.0750 
5490.2360 
5490.3509 
549 1.0270 
5491.6900 
5492.0587 
5493.4098 
5493.5314 
5493.9997 
5494.3605 
5494.6718 
5495.2 128 
5495.7913 
5495.9028 
5496.4944 
5496.9583 
5497.2473 

5497.6615 

5498.9243 

5497.2778 

5498.4972 

NOTES -------- 

IS* 
c2 
c2 

IS* 

PB 

DJO 

DJO 

J3535Q 

IS* 



c 
C HAVEt!J!!BER I T2 - T 1  0-C 

OBS OES TERM TERII 
J2 - J1 J2 - J1 

I 
I 5499.2071 HAZY 

-117 -117 I 5499.8978 2 LNS 
128 124 I 5499.8978 2 LNS 

-325 I 5500.3329 
-207 I 5500.4709 

I 5501.1626 .44.759 
I 5501.5486 

505 I 5501.9179 
6 I 5501.9876 

I 5502.6366 
t 32 I 5502.7041 
054 I 5502.9749 

-214 I 5503.6132 
160 I 5503.7844 - 159 I 5504.4353 - 157* I 5504.4935 

I 5504.7230 
I 5504.8700 

-152 I 5505.5770 
I 5505.6564 
I 5505.9378 C 2  

-275 I 5501.6709 

18179. X 9  
1 12177.106 
1 18177.106 
1 18175.663 
1 18175.212 

18172.927 
18 17 1.652 

1 18171.248 
2 18170.432 
1 18170.202 

18 168.059 
2 18167.836 

18166.942 
1 18164.835 

18 164.270 
18162.122 

2 18161.930 
1 18161.173 

18160.668 
1 18158.356 

18158.094 
1 18157.166 
1 18157.166 
1 18156.087 

18154.199 
18153.588 

ow 
25 

5 
6 

-1 

20 
32 
31 

18 

0 

5 
15 

- 10 

8 
2 

14 

:490 1:065 .575 
.89 .87 

5 149 12.01 1-33089.092 
5 32519.0%-1431.947 
0 11840.715-30016.377 
0 16304.260-34479.473 

4 . 0 -  5.0 4.0- 5.0 . - . 2.0- 2.0 
. - . 3.0- 2.0 - . 4 . 0 -  4 . 0  

3:5- 2.5 

. - . 4 . 0 -  5.0 . - . 5.5- ,5.5 . - . 5.0- 4.0 

. - . 3.5- 4.5 

. - . 1.0- 2.0 

0.496 1.069 573 
0.830 0.852 28 
0.811 1.140 329 
1.285 0.944 341 

:756 1:070 .315 2 
0 
0 17051.874-35253,102 
1 36931.980-18761.580 
1H 21263.339-39433.510 
0 
1 28374.140-10726.322 
2 
0 14763.705-32928.540 
1 
3 
1 19277.180-37439.105 
1 19496.402-37657.560 
0 
1 16155.109-34313.475 
0 
0 25044.687-43201.845 
0 15406.760-33563.924 
5 9386.801-27542.874 

1.217 l . l l O *  107 

0.'610 0.925* 315 
1.214 1.296 82 

1.009 1.391 382 

0.066 1.060*1126 

. - . 3.5- 3.5 . - . 3.0- 3.0 

. - . 5.0- 6.0 

. - . 4 . 0 -  5.0 . - . 1.0- 1.0 
5.0- 5.0 5.0- 5.0 
1.5- 1.5 

0.5- 0.5 0.5- 0.5 . - . 5.0- 5.0 
. - . 1.0- 0.0 

5.0- 6.0 5.0- 6.0 . - . 3.0- 4 . 0  . - . 1.5- 0.5 . - . 3.5- 4.5 
3.0- 4 . 0  3.0- 4.0 . - . 2.5- 3.5 . - . 2.0- 2.0 . - . 1.0- 2.0 
. - . 3.0- 4 . 0  

. - . 0.5- 1.5 

0.847 0.926 79 
1.555 1.132 423 

0.948 1 .030~  82 

1.210 1.090~ 120 
0.890 0.430* 460 
0.801 1 . 2 7 0 ~  469 

-213 -214 i 5505i9378 C5 
-277 -276 I 5506.2650 

I 5506.8377 JP 
:80 1:27 .47 

0:51 3114 3.65 

L 
1 I 5507.0230 

142 145 I 5507.3237 2 18152:597 5 18152.530- 0.000 17 0.510 3.150*3660 
0.736 1.010* 274 
1.103 0.000 0 
0.970 1.120* 150 
1.106 1.130* .24 
1.635 2.755 1120 
1.270 0.995* 275 
1.350 1.463* 113 
1.242 1.057 185 
1.036 1.255 219 
0.890 1.123 233 
0.811 1.070 259 

1.791 0.129 1662 

1.170 1.590* 420 

1.370 1.925* 555 
0.694 0.942* 248 

0.000-0.590* 0 

- _ _  _ _ _  . .___ ~ - ~ _ _  
1 18150.016 i 16520.962-34670.995 -ii 
1 18149.692 1 15-356.828-34006.573 7 
1 18148.663 5 14292.176-32440.827 12 
1 18146.574 0 15424.X7-33570.935 26 

o i 5508.1068 
-286 I 5508.2052 

-236 -238 I 5508.5175 
-171 -165 I 5509.1516 

I 5509.5354 
-220 -217 I 5509.9960 VHAZY 
-107 -107 I 5510.7146 

226 I 5510.9142 
-312 -304 I 5512.2145 

:97 1112 .15 

1:35 1:46 .ll 

2 18145.310 OC 36663.170-18517.872 12 
2 
1 
2 
1 
1 
1 

2 

2 
1 
2 
1 

1 
1 
2 
1 
2 
1 
1 
1 
1 

18143.793 1C 
18141.427 9 
18140.770 2 
18136.491 2 
18135.761 0 
18135.336 3 
18133.004 0 
i3130.693 0 
13159.745 0 
i3iCY.334 0 

20589.110-33332.875 
25916.069- 7774.653 

2s 
11 

0 
13 
15 
12 

-11 

39 
19 
15 
15, 

8 
15 
8 

13 
17 
15 
18 
7 

14 

-171 
-169 -169 

b 18 

232 

5512.4363 
5512.5655 
5513.2745 
5513.9772 
5514.2655 

15235.771-33366.475 

39 187.220-21057.925 
31657.182-13528.246 
32558.100-14433.351 

. - . 2.5- 2.5 . - . 2.0- 1.0 
0.5- 1.5 0.5- 1.5 

5514.3906 
5514.5058 1212t.955 0 

18124.764 2 
1812q.017 1 
18122.520 0 
18122.034 6 

1131 1:90 .59 355 344 i 5515.7810 
t 21 I .5516.0083 

I 5516.4640 
-015 -6 I 5516.6119 IS* 
-051 -59 I 5518.0394 

158 157 I 5518.5228 
t 19 I 5518.6212 
361 362*l 5519.2726 

I 5519.3954 

18046.108-36170.110 

27301.288- 9179.262 
22416.990- 4299.659 
25614.115- 7438.354 
27L87.955- 9772.532 
38435.630-20322.349 
205'10.110-33552.990 
14592.549-3303.199 
12351.522-30461.399 
9724.351-27832.430 

. - . 4 . 0 -  4 . 0  

4 .0 -  5.0 4 . 0 -  5.0 1:OO 1:47 .47 
1.685 1.490 .195 
1.46 1.30 .16 

.86 .OOO 

0.985 1.454 469 
1.675 1.482 193 18117.346 6 

18115.759 4 
18115.435 0 
18113.298 1 
18112.895 0 
18110.668 4 
18109.834 3 
18108.093 1 

2.0- 2.0 2.0- 2.0 
3.5- 2.5 3.5- 2.5 
1.0- 0.0 1.0- 0.0 

1.480 1.321* 159 
0.870 0.000* 0 
1.150 1 . 3 1 4 ~  164 
0.830 1.090r 260 
0.292 0.825 533 
0.995 0.990 5 
0.442 0.920 478 

. - . 5.5- 6.5 . - . 3.0- 4.0 
2.0- 3.0 2.0- 3.0 . - . 6.0- 5.0 
3.0- 4 . 0  3.0- 4 . 0  

.290 .825 .535 

.98 .98 
-161 -167 i 5520.0741 
-200 -202 I 5520.3131 
-083 -84 I 5520.8591 

1 



I 
1 18107.208 2 11747.245-29854.442 11 I 0.0- 1.0 0.0- 1.0 
1 .18106.858 1 lO't86.922-26593.749 31 I . - . 1.0- 1.0 
2 18106.185 1 20121.145- 2014.966 6 I . - . 2.5- 1.5 
2 18102.356 OH 35265.810-17163.470 16 I . - . 3.5- 4.5 
2 18101.903 OH 11504.095-29606.060 -62 I . - . 3.5- 4.5 
2 18098.919 3 34544.620-16745.720 19 I 1.5- 2.5 1.5- 2.5 
1 18096.661 2 16155.109-34251.764 6 I . - -. 5.0- 4.0 
2 18094.784 3 30102.315-12007.503 -28 I . - . 2.5- 1.5 
2 18093.366 1 19863.335-37956.685 16 1 . - . 2.5- 1.5 

1 18085.599 4 16888.909-34974.486 22 I 6.0- 7.0 6.0- 7.0 

2 18084.077 2 

18092.853 0 I 
18085.064 OH I 

ims2.653 o 36845.610-18761.580 47 i . - . 4.5- 5.5 
I 

1 18082.028 0 
2 18079.624 4 
2 18075.585 4 
1 18074.832 1 
1 18074.605, 1 
1 18072.037 6 
18071.339 1 
18063.516 1 

2 18064.480 2 
1 18064.053 1 
2 18063.840 1 
18061.031 0 

2 18060.243 0 
18060.119 0 

1 18056.910 0 
18055.574 0 
18055.242 0 

1 18053.399 9 
1 18051.459 7 
18048.616 2 
18048.113 1 

2 18047.859 1 
2 18046.950 0 
18045.939 1 

1 18045.594 3 
1 18045.253 1 
18043.571 0 

25573.915- 7498.364 34 I 1.5- 2.5 1.5- 2.5 
19t65.603-37940.455 -20 I . - . 4 . 0 -  3.0 
10486.922-28561.548 -21 I . - . 1.0- 2.0 
14737.788-32809.844 41 I 3.0- 4 . 0  3.0- 4 . 0  

I 
i 

28252.945-10188.463 -2 i 0.5- 0.5 0.5- 0.5 
15856.888-33920.944 2 I . - . 1.0- 2.0 
27306.210- 9242.356 -14 I 2.5- 3.5 2.5- 3.5 

I 
I 

I 
I 

I 
I 

I 

I 

19466.530-37526.775 -2 I . - . 4.5- 4.5 

14912.011-32968.906 15 I . - . 4 . 0 -  4 .0  

25328.024- 7774.653 28 I 4.0- 4 . 0  4.0- 4 . 0  
6313.856-24365.295 30 I 4 . 0 -  3.0 4.0-  3.0 

28774.175-10726.322 6 I . - . 3.5- 4.5 
35210.405-17163.470 15 1 . - . 4.5- 4.5 

12351.522-30397.106 10 I . - . 6.0- 5.0 
11840.715-29885.947 21 I . - . 3.0- 3.0 

~. . 

18042.249 O W  I 
18037.515 2 I 

1 18037.218 23 27216.458- 9179.262 22 . - . 5.0- 5.0 

1 18035.850 1 21703.960-39739.870 -30*l . - . 5.0- 6.0 
1 18029.457 1 21307.390-39336.870 -23 I . - . 1.0- 1.0 

1 1803.6.809 4 19235.116-37272.921 4 I 7.0- 8.0 7.0- 8.0 

18028.832 2 1 
1 18027.260 2 34532.045-16504.786 1 i . - . 6.0- 6.0 
1 18026.671 1 12177.963-3C204.635 -1 I . - . 1.0- 1.0 
1 18026.196 0 19qP6.402-37522.600 -2 I . - . 3.0- 3.0 
1 18025.732 2 14692.549-32718.268 13 I 2.0- 1.0 2.0- 1.0 
2 18024.592 1 27266.960- 9242.356 -12 'I . - . 3.5- 3.5 
18023.177 1 I 

2 1~022.152 5 21991.980- 3969.846 18 i 2.5- 2.5 2.5- 2.5 

OBS OBS OBS I TERM TERM TERM I OBS TERM 
62 61 DG I G2 GI DG I IS IS 

. O O O  1.18 

. 1.18 

1:53 1:67 .14 

1:lOO 11135 .035 

1:45 1:57 .12 
1.62 1.32 .30 

0:815 0:900 .085 

1:31 
.495 

1111 1;11 
.92 2.40 1.48 

1:06 1:36 .30 

.46 .15 

.a3 .9aa 

11155 1:170 .015 

.29 .60 .31 

1:36 l:68 .32 

0.000 1.180* 0 
0.355 1.713 1358 
0.710 1.881*1171 
0.980 1.200* 220 
0.859 0.790 69 
1.528 1.671 143 
0.948 1.005 57 
1.158-0.019 1177 
0.921 0.904 17 

1.098 1.135 37 

1.180 1.296 116 

0.999 1.080 81 
1.443 1.545 102 
1.627 1.321 306 
1.100 1.170* 70 
0.355 0.784 429 
0.815 0.900 85 

0.920 2.402 1482 
1.103 1.040* 63 
1.040 1.369* 329 

1.151 0.591 560 

0.496 1.115 619 

1.310 1.463* 153 
0.487 1.475 988 

1.140 1.391* 251 
0.977 1.200 223 

0.995 1.005 10 
0.811 i.330* 519 

1.180 1.454* 274 
1.155 1.175 20 
1.120 1.140 20 
2.360 1.025*1335 

1.081 0.950* 131 
0.525 0.590* 65 
1.555 1.260* 295 
0.292 0.600* 308 
1.155 1.369 214 

1.344 1.670 326 

--------- 
255 -253 

-36 1 
137 154 

-794 
250 255 
228 -231 

359 
-30 

,146 -151 

385% 

520 5204 

-20 1 
155 156 

-44 
-237 

,157 -156 
,219 -219 

,242 
-11 

,131 -146 
118 

129 

-30 

,119 -116 
,386 -387 
,141 

95 

117 -117 
-374 

110 
- 180 

,250 -250 
-2 

,530 

,205 -204 

207 -207 
102 

129 132 

5521.1289 
5521.2356 
5521.4409 
5522.6088 
5522.7470 HAZY 
5523.6575 
5524.3467 
5524.9198 
5525 - 3528 ~ ~ ~ ~ _ _  
5525.5095 
5527.7257 SI 
5527 3892 
5528.1910 
5528.6263 
5528.8174 
5529.5526 
5530 -7882 
5531.0186 
5531.0880 
5531.8556 
5531 -9346 
5532.9520 
5534.1882 
5534.3175 
5534.3843 
5535.2450 
5535.4866 
5535.5246 
5536.5083 
5536.9 180 
5537.0 198 
5537.5851 
5538.1802 
5539.0526 
5539.2070 
5539.2849 
5539.5639 
5539.8743 
5539.9802 
5540.0849 
5540.60 13 
5541.0073 
5542.4616 
5542.5528 
5542.6785 
5542.9640 
5544.9387 
5545.1309 
5545.6 145 
5545.7957 
5545.9418 
5546.0846 
5546.4354 
5546.8708 
5547.1863 



2 1&020.935 3 
2 18020.592 0 
2 18019.447 0 
1 18013.667 3 
1 18017.6U 2 

18017.103 0 
1 18015.861 5 
1 18014.239 9 
1 18012.814 0 

18010.764 1 
1 18007.981 6 
1 18007.434 0 

18006.977 0 
18006.462 0 
18005.132 0 

2 18005.430 3 
2 18005.206 0 
1 18004.740 0 
1 18004.461 3 
1 18003.127 6 
1 18002.131 1 
1 15001.203 2 

17998.902 1 
1 17996.476 3 
1 17996.176 0 

17994.864 0 
17992.105 0 

1 17991.841 3 
1 17986.169 2 

17985.925 1 
2 17995.555 0 
2 17985.038 i 
1 17979.290 2 
1 17973.963 9 
1 17970.956 2 
2 17970.235 1 
2 17968.540 
2 17963.720 
1 17961.452 
2 17959.792 
1 17953.520 
1 17957.168 

17956.786 
1 17554.574 
1 17954.223 
2 17553.763 
2 17952.249 
1 179k5.6t5 
1 173rt2.73 

17935.219 
1 179Z4.338 
2 17934.065 
1 17931.333 
1 17924.831 
1 17923.657 

23733.900- 5717.976 
13192.903-31213.510 
17532.937-35552.385 
9724.351-27743.009 

14737 .738-32755.472 

14853.317-32869.165 
24158.741-- 6144.515 
14292.176-32304.979 

22307.633- 4299.659 
14292.176-32299.581 

2S241.M5-10238.473 
15249.635-33251.780 
12153.465-30 160.664 

27175.729- 9179.262 
27768.715- 9772.532 

12322.613-30314.443. 
14025.007-32011.173 

39847.645-21862.135 
27691.000- 9707.980 
31657.182-l3677.903 
6313.866-24287.814 

13726.661-31697.633 
1456 1.607-32531.815 

I 
11 I 2.5- 3.5 2.5- 3.5 

-15 I . - . 2.5- 3.5 
-1 I . - . 3.5- 3.5 

9 I 3.0- 2.0 3.0- 2.0 

I . - ' 3-0-  4 - 0  
13 i 4.0-  5.0 4 . 0 -  5.0 
13 I 2.0- 3.0 2.0- 3.0 
11 I . - . 5.0- 4.0 

I 
7 I 3.0- 2.0 3.0- 2.0 

29 I . - . 5.0- 5.0 

I 
i 

-9 I 6.5- 5.5 6.5- 5.5 
4 I . - . 5.5- 5.5 

29 I . - . 5.0- 4 . 0  
16 I . - . 3.0- 3.0 
15 I 5.0- 6.0 5.0- 6.0 

-14 I . - . 2.0- 2.0 
. 4 I . - . 4 . 0 -  4.0 

9 I . - . 4 . 0 -  5.0 
-7 I 1.0- 0.0 1.0- 0.0 

I 

I 
I 

11 I 2.0- 3.0 ,2.0- 3.0 

I - * 4 - 0 -  3.0 
5 5 i  . -  . 
18 1 6.5- 6.5 
111 . -  . 
15 I 4.0-  3.0 
1 4 i  . -  . 

~- 2 7 1  . -  . 
33457.050-15438.530 20 I . - . 

- 1 1  . -  . 
9 1  . -  . 

14 1 5.5- 4.5 
9 1  . -  . 

14 I 4.0- 5.0 

- - . - - . 
i2992.644-30956.355 
19281.917-37243.390 
28686.100-10726.322 
16520.962-34479.473 
14912.011-32869.165 

2 
4 
1 
5 
1 
5 
1# I 
1 14763.705-32718.268 11 I . - . 1.0- 1.0 
1 32296.170-14341.947 0*1 . - . 1.0- 2.0 
2 23671.715- 5717.976 9 1 . - . 3.5- 3.5 
2 33440.770-15628.530 9 I . - . 2.5- 3.5 
9 24031.173- 6144.515 28 I 3.0- 3.0 3.0- 3.0 
3 25717.318- 7774.653 19 I 5.0- 4.0 5.0- 4.0 
1 I 
1 34710.860-16776.530 8 I . - . 2.0- 1.0 
1 16362.000-34296.050 15 I . - . 4.5- 4.5 
3 19372.154-37803.470 17 I . - . 9.0- 9.0 
6 9386.801-27311.658 24 I 5.0- 5.0 5.0- 5.0 
5 12159.465-30083.102 20 I . - . 4.0- 5.0 

1.5- 
6.5- 
2.0- 
4.0- 
3.0- 
1.5- 
3.5- 
2.5- 
2.0- 
5.5- 
5.0- 
4.0'- 

2.5 
6.5 
1.0 
3.0 
4 . 0  
2.5 
3.5 
2.5 
3.0 
4.5 
4.0 
5.0 

-45 

.77 
1.24 

1 :48 
1.435 

.57 .12 

.a9 .12 

.47 .23 

. .45 

.480 .045 

. .32 

1:190 1:440 .250 

. .433 
.72 . O O O  

1:03 1:14 .ll 

1:15 1:47 .32 

.49 .60 .ll 

.640 .655 .015 

1:27 1:38 .ll 

.49 .92 .43 

1:02 1:07 .05 
1.26 1.49 .23 

.98 1.47 .49 

:78 1:02 .24 

TERM TERM TERM 
G2 G1 DG 

0.679 1.596 917 
0.372 1.045 673 
1.238 0.903 335 
0.442 0.568 126 
0.815 1.005 190 

0.786 0.916 130 
1.240 1 .473~ 233 
0.970 0.990* 20 

1.434 1.482 48 
0.970 0 . 0 0 0 ~  0 

0.910 1 . 3 7 3 ~  463 
1.420 1 .514~ 94 
0.610 1.140* 530 
0.442 1.060 618 
1.180 1.431 251 
0.715 1.465 750 
0.844 1.030 186 

1.021 1.454 433 
0.722 0.000 0 

1.036 1.140* 104 
0.975 1.140* 165 

0.940 1.320* 380 
1.160 1 .485~ 325 
0.000 1.442* 0 
0.487 0.535 98 
1.150 1.187 37 
1.149 1.010* 139 
1.002 1.057 55 
0.643 0.646 3 
1.822 1.300* 522 
1.290 1 . 3 9 1 ~  101 
0.736 0.944 208 
0.496 0.916 420 

0.056 0.600* 666 
0.935 0.852 83 
1.380 1.596 216 
1.016 1.057 41 
1.245 1.473 228 
0.970 1.463* 493 

1.170 0.000r 0 
1.050 0.768* 282 
1.199 1.220r 21 
0.801 1.035 234 
0.844 1.150* 306 

OBS 
IS .---- 

-315 

-177 
-121 

74 
t 

087 

-127 
0 

-212 - 182 

b 

-295 
-183 

128 

-169 
-127 
-385 
228 - 125 

-198 
099 

-054 

128 
343 

-108 

-309 

-27 1 
-199 
-080 
-209 

TERM I 
1s I 

I 
-36 I 

-128 I 
-298 I 

-29 I 
-315 I 

I 
-175 I 
-116 I 
-298 I 

I 
76 I 

-254 I 
I 
I 
I 

88* I 
130 I 

I 
-124 I 

-6 I 
-216 I 
-180 I 

I 
-15 I 

2 1  
I 
I 

-300 I 
-185 I 

I 
I 

135 I 
-13 I 

-170 I 
-125 I 
-381 I 
227 I 

-123 I 
I 

100 I 
11 I 

-78 I 
I 

-207 I 
170 I 
130 I 
343* I 

-109 I 
-60 I 

I 
I 

.----- +. 

-255 I 
-203 I 

-82 I 
-211 I 

WAVELENGTH 

5547.5609 
5547.6665 
5548.0 190 
5548.2592 
5548.5607 
5548.7393 
5549.1233 
5549.6230 
5550.0620 
5550.6938 
5551.5516 
5551.7202 
5551.86 11 
5552.0 199 
5552.1217 
5552.3381 
5552.4072 
5552.5509 
5552.6370 
5553.0484 
5553.3556 
5553.6419 
5554.35 19 
5555.1007 
5555.1933 
5555.5983 
5556.4499 
5556.5318 
5558,284 1 
5558.3595 
5558.4707 
5559.2518 
5560.4107 
5562.0587 
5562.980 1 
5563.2126 
5563.7374 
5565.2302 
5565.9237 
5566.4474 
5566.8417 
5567.2608 
5567.3793 
5568.0652 
5568.1740 
5568.3214 
5568.7863 
5570.5 125 
557 1 ~ 7333 _ _  
5573.7633 
5574.3479 
5574.4328 
5575 -2821 
5577 -2889 
5577.6698 

NOTES .------- 

fDJOZJDG 

2398 

PB 

HAZY 

1 



2 17922.280 
1 17921.968 
1 17913.719 
1 17918.479 
1 17917.727 
2 17916.068 

17915.444 
179 14.652. 

2 17913.374 
1 17912.449 
1 17311.5S5 

17909.254 
17907.670 

2 17907.076 
2 17905.469 
2 17905.302 
1 17902.166 
1 17898.153 
1 17897.864 
1 17877.648 
1 17633.555 
2 17892.785 
1 17891.639 
1 178E3.324 

17M5.568 

1 17883.445 
1 17C-S2.383 
1 17G2.034 
1 17876.677 
1 17575.589 
1 17873.2% 
2 17871.633 
1 17871.633 

17867.525 
1 17856.727 
1 17256.727 
1 17Z56.457 

17855.334 
17854.952 

2 17P64.607 
17862.456 
17851.769 

2 17858.763 
1 17857.433 

17853.567 
1 17852.293 
2 17851.533 

1765C. 378 
2 17848.378 
2 17847.818 
1 17845.933 
1 17845.010 

17242.700 
1 1783.753 

1 17P35.1C5 

2 14~2.176-322io.m5 i o  i . - . 5.0- 4.0 
5 23155.9-73-10258.473 14 I . - . 6.0- 6.0 
5 27095.974- 9179.262 15 I . - . 4.0- 5.0 
0 38238.390-20322.349 7 I . - . 5.5- 6.5 
0 I 

. 1.5- 1.5 
0 I 
0 14551.607-32474.965 16 I . - 
5 12159.465-39071.830 24 I 4.0- 5.0 4.0- 5.0 
0 17081.874-34993.452 8 I . - . 4.0- 4.0 
0 I 
0 I 
1 34193.640-16286.532 18 I . - . 1.5- 0.5 
1 34651.175-16745.720 14 I . - . 3.5- 2.5 
1 25403.645- 7498.354 21 I . - . 2.5- 2.5 
0 14853.317-32755.472 11 I . - . 4.0- 4 . 0  
2 11747.245-29645.433 -30 I . - . 0.0- 1.0 
3 14912.011-32809.844 31 I 4.0- 4 . 0  4.0- 4.0 
3 15406.760-33304.400 8 I 1.0- 0.0 1.0- 0.0 
3 12322.613-30216.163 15 I . - . 2.0- 2.0 
1 31619.095-13726.318 8 I . - . 1.5- 2.5 
0 23251.721-41173.380 -20*l . - . 5.0- 4.0 
2 25662.969- 7774.653 8 . - . 5.0- 4.0 
3 I 3.5- 2.5 
i u  170~1.874-34m.946 33 i . - . 4.0- 4.0 
eiq 3i4ii.690-i3528.246 1 I . - . 2.0- 1.0 
9 22182.030- 4299.659 12 I 2.0- 2.0 2.0- 2.0 
4 12322.613-30204.635 12 I . - . 2.0- 1.0 
9 22176.323- 4239.659 13 I 1.0- 2.0 1.0- 2.0 
6 27054.840- 9179.252 11 
7 9724.351-27597.590 19 
0 34911.115-17039.487 5 
0 16X8.909-34750.532 10 
0 
2 21600.100-39466.835 -8 
2 22181.368-40048.080 15* 
0 16532.104-34338.550 11 
0 

4.0- 5.0 4.0- 5.0 
3.0- 4.0 3.0- 4.0 . - . 1.5- 1.5 . - . 6.0- 6.0 

- . 6.0- 5.0 . - . 3.0- 3.0 - . 3.0- 4.0 

. 4.5- 4.5 
0 i 
0 35028.065-17153.470 12 1 . - 
1 I 
1 W  
3 21828.530- 3969.846 4 
0 183(t6.917-35205.345 10 
0 

2.5- 2.5 2.5- 2.5 - . 2.0- 3.0 

o 16m.909-34741.193 9 i . - . 6.0- 5.0 
1 36613.145-18761.580 18 I . - . 4.5- 5.5 
1 I 
2 13863.335- 2014.966 9 i . - . 2.5- 1.5 
3 29647.069-11799.241 -1 I 6.5- 5.5 6.5- 5.5 
0 9724.351-27570.322 12 I . - . 3 . 0 -  3.0 

- 0  15406.760-33251.780 -10 I . - . 1.0- 2.0 - .  

2 i 3.5- 2.5 
0 33584.354-75745.648 17 I . - . 3.0- 3.0 

11335 1:431 .096 

.84 1.29 .45 

.493 

.90 

.29 

.28 

.900 .405 
-00  

.45 .16 

.48 .20 

.20 1:48 .28 

.23 1.46 .23 

.44 .92 .48 

:99 1:67 .68 

:98 1:37 .39 

:315 1:045 .27 

1.175 1.671 496 
0.910 l.OSO* 140 
0.970 0.995 25 
1.335 1.431 96 
1.180 1.454* 274 
1.095 1.314 219 

0 . 8 i i  l.290* 446 
1.217 1.213 4 

0.970-0.122*1092 
1.047 1.671 624 
1.029 1.321 292 
0.786 1.005 219 
0.000 0.705 0 
0.496 0.900 404 
0.890 0,000 0 
1.036 1.143 107 
1.613 0.784 829 
1.235 1.150 85 
1.330 1.463* 133 

I 
I 
I 
I 
1-079 
I+ 
I 
I 
I 

1.149 1.150* 1 I 

I -303 
I 
I 
I 
I 
I+ 
I 
I 
I- 
1-245 
1-208 
I 
I 
I 135 
I+ 
I 
I 208 
1-127 
1-206 
I- 
1-070 

I 
I -099 

I 

5578.0983 - - . - . . . - - 
5578.1955 
5579.2069 
5579.28 16 
5579.5158 

I 
351*l 
-42 I 
-99 I 
-87 I DJO 
20 I 

I 5580.0387 
I 5580.2268 
I 5580.4735 

-301 I 5581.1598 
-195 I 5581.4287 

I 5582.1555 
I 5582.6493 
I 5582.8345 

396 I 5583.3355 
65 I 5583.3876 

-241 I 5554.3657 
-294 I 5585.6162 

-48 I 5585.7080 
-245 I 5585.7754 
-221 I 5587.0500 
246* I 5587.2935 

I 5587.6514 
138 I 5588.6869 

I 5589.5481 
-293 I 5589.6928 
208 I 5590.2117 

-126 I 5590.5436 PB 
-208 I 5590.6528 

-36 I 5592.3281 PB 
-69 I 5592.6685 
-99 I 5593.3979 

I 5593.9065 C2 
-175 I 5593.9065 C 2  

I 5595.1926 
-229 I 5595.4425 C 2  

5580.8716 

1.217 1.025 192 
1.289-0.590*1879 
1.295 1.482 187 
1.036 0.590* 446 
1.210 1.482* 272 
1.225 1.454 229 
0.442 0.930 488 
1.300 1.354 54 
1.098 i . i40*  42 

0.780 1.005* 225 I i 5595.4425 c2 
1.390 1.065 325 . 

0.300 0.870* 570 I -10 1 5595.5271 

1.144 1.200 56 

0.990 1.670* 680 

.. i 5595.8788 
I 5595.9953 

i 
I 
I 464 I 5596.1065 
I+ I 5596.7804 
I 
I 324 318 I 5597.9425 

I 5596.9957 HAZY 

1.518 1.200 318 i -82 i 5598.3531 
I I 5599.5670 

1.09s 1.070 28 1-199 -213 I 5599.9650 
1.010 1.296* 286 I I 5600.1893 

I +  I 5600.5674 
0.921 1.881 960 I 145 I 5601.1949 
0.980 1 .373~  393 I +  4311 5601.3707 
0.442 1.265 823 1-377 -344 I 5601.9467 
0.890 1.465 575-1 -145 I 5602.2521 

1 076 I 5602.9774 
242 I 5604.2171 1.058 1.145 87 I 

535 Q 



C 
I 09s OBS TERII TERH I OBS OBS OBS I TERfl TERM TERM I 06s TERtl  

C HAVEtlUIleER I T2 - T I  0-C  I J2 - J1 J2 - J1 I G2 61 DG I G2 G 1  DG I I S  IS WAVELENGTH NOTES 

1 17833.429 
17836.7 11 

1 17834.367 

0 
0 
1 
3 
3 
0 
0 
2 
0 
0 
2H 
2 
1 
1 
0 
3 
2 
0 
0 
0 
0 
2 
2 
0 
0 
1 
1 
2 
0 

4 
in  

17081.374-34920.315 

16595.109-34429.460 

I 

I 
-12 I . - . 

l6! * -  

4 . 0 -  

3.0- 

5.5- 
3.0- 
0.5- 

4 . 0 -  

1.5- 
3.5- 
4.5- 
4 . 0 -  

3.5- 
2.5- 
3.0- 
5.0- 
2.0- 

1.5- 

2.0- 
3.0- 
3.0- 
6.0- 
3.5- 
2.5- 
5.0- 
4 . 0 -  
1.5- 
1.0- 
4.5- 

I 
3.0 I . 

I .  
2.0 I . 

I .737 
I .  

5.5 I . 
3.0 I . 
0.5 I . 

I .  

I 
I 1.217 0.930 
I 
I 0.999 0.930* 
I 
I 
I 1.145 1.296 
I 1.056 1.145 
1 2.240 2.755* 
I 
I 

.96 2.16 I 

I 
287 I -245 

1-212 
69 1-195 -186 

1-174 
1-174 

151 I 221* 
89 I 226 

515 I 344 344* 
I 
I- 
1-108 

292 I -175 
I 

130 I -106 
126 I 151 
339 I- -48 
226 1-170 -168 

I 

287 i -245 
1-212 

1-174 
1-174 

69 1-195 -186 

151 I 221* 
89 I 226 

515 I 344 344* 
I 
I- 
1-108 

292 I -175 
I 

130 I -106 
126 I 151 
339 I- -48 
226 1-170 -168 

I 

5604.3189 
5604.8587 
5605.5954 
5606.0785 
5606.0782 
5606.3423 
5607.1545 
5607.3505 
5608.1 10 1 
5608.27 15 
5608.6783 
5608.6783 
5609.4229 
5609.4229 
5609.8995 
5610.9930 
56 11.1889 
561 1.4352 
56 11.7518 
5611.9962 
56 12.5287 
5612.7842 
56 12.8372 
5612.9194 
56 13.0874 
56 13.3055 
5614.1796 
56 14.4215 
56 14.8667 
5615.3389 
56 16.9839 
56 17.9166 
56 18.4714 
56 18.7789 
56 19.0057 
56 19.1778 
5619.3519 
5619.5035 
5619.6535 
5620.0440 
5621 2 4 6  1 
562 1.5344 
5621.7300 
5621.9763 
5622.0765 
5622.7263 
5622.88 16 
5623.1324 

17832.830 
17832.83 1 

2 17831.991 
1 17329.408 
2 17328.785 

17826.370 
17825.857 
17824.564 

1 17824.554 
17822.1$8 

2 17822.198 
2 17820.684 
2 17817.211 
1 17816.539 

17815 -807 

F SOZLNS 
OJ1 2LNS 

SIPLNSZJ 
2CNS 

SI 2LNS 
2LNS 

i 3.0- 2.0 
3 1 1  . -  . 
1 0 1  . -  . 
3 2 1  . -  . 

I 

36593.540-18761.580 
33575.046-15745.648 
36346.625-18517.872 

I 
I 

-32 I . - . 
I .  
I .  

5.0 I . 
I .  

17081.874-34906.470 

15778.634-33600.850 
23538.650- 5717.976 
27059.555- 9242.356 
12159.465-29976.039 

i 1.217 0.925 
. 1.015 I 

2.5 i . I 1.133 1.263 
I 1.470 1.596~ 3.5 I . 

3.5 I 1.030 1:365 .335 I 1.030 1.369* 
4 . 0  I . I 0.844 1.070 

i 
-18 I . - . 

1 0 1  . -  . 
2 I 4.5- 3.5 

1 5 1  
. -  . 

I .  
3.5 I . 
1.5 I . 
4 . 0  I . 
4.0  I . 
3.0 I . 

I .  
1.5 I . 

I .  
I .  

3.0 I .93 .89 .04 i 0.928 0.m 
4 . 0  I . I 1.049 1.100* 
4 . 0  I . I 0.999 0.870* 
6.0 I 1.225 1:440 .216 I 1.216 1.431 
2.5 I .95 1.30 .35 I 0.970 1.321* 
2.5 I . I 1.000 0.941 
6.0 I . . .29 I 0.736 1.030* 
5.0 I . I 0.786 1.135 

0.0 I .74 
4.5 I . 
0.5 I . I 1.650-0.122 

i 
I 1.238 1.195 
I 1.350 1.733* 
I 1.555 1.040 
I 0.970 1.040 
I 1.036 1.200* 
I I 
I 0.680 1.169* 489 I 126 

I I 

2 17814.802 
2 17814.026 
1 17512.336 
1 17511.525 
1 17511.357 

17532.937-35347.740 
37640.995-19527.020 

- 1 1  . -  . 
5 1 1  . -  . 
3 1 1  . -  . 
1 4 1  . -  . 

43 I +  -187 
383 I 
515 I -231 

70 I -193 
164 1-259 -271 

19496.402-37308.707 
15292.176-32103.687 
12322.613-30133.953 

23312.615- 5502.060 

1 7 i  . -  . 
I 1781 1.096 

2 17810.563 
17809.871 

1 17L05.331 
1 17304.919 
1 17COj.CZ2 
1 17795.208 

17en7.093 

8 i  . -  . 
I 
I 

1 3 1  . -  . 
4 1  . -  . 16731.151-34540.469 

18147.975-35952.890 
16595.109-34398.550 
28036.676-10238.473 
25293.605- 7498.364 
15657.156-33450.655 
16520.962-34313.475 
14853.317-32545.106 
34077.830-16285.582 
27563.217- 9772.532 
39081.530-21291.350 

40 i-249 -250 
51 I 

129 I -181 
215 I +  -4 
351 I+ 59 

-19 i . - . 
5 1 6.0- 6.0 

12 I 3.5- 2.5 
- 3 1  . -  . 
9 1  . -  . 

1 5 1  . -  . 
111 . -  . 
23 I 1.0- 0.0 
- 2 1  . -  . 

2 17735.253 4 
2 177>3.496 1 
1 17792.522 4 
1 17791.804 0 
2 17791.259 0 
1 17790.708 2 
2 17790.228 1 

17769.753 0 
1 17728.517 1 

17784.713 0 
1 17783.801 0 
1 17783.152 1 
1 17782.403 1 
1 17782.086 0 
1 17780.031 0 

17779.540 1 
1 17778.747 1 

59 i -122 
294 I +  62 
349 1-196 -177 

1772 I 2 0 9 ~  
0 1-084 -92 

383 I 219 

. - . . . _ _  
-000 i 0.745 0.000 

I 1.207 1.590 
I I .  I I 
I I .  I I 

15424.387-33212.897 7 I . - . 3.0- 4 . 0  I 1.100 11095 .005 I 1.106 1.110* 4 1-164 -162 

14553.317-32637.106 12 I . - . 4 . 0 -  3.0 I . I 0.786 0.820* 34 I -103 
2GO21.637-10238.473 18 I . - . 5.0- 6.0 I . I 1.400 1.431* 31 (-061 -72 
15074.958-32657.357 4 I . - . 7.0- 6.0 I . I 1.097 1.101 4 1-212 -212 
16W.909-34570.995 0 1 . - . 6.0- 5.0 I . I 1.098 1.010* 88 I -217 
18147.975-35928.010 -4 I . - . 3.0- 4 . 0  I . I 1.049 0.960 89 1 -188 

18591.122-36369.870 -1 I . - . 4.0- 5.0 I . I 0.965 1.069 104 1-248 -248 
32210.400-14433.351 3 1 . - . 2.5- 1.5 I . I 1.339 1.925 586 I 301 296 
34522.010-16745.720 -9 I . - . 2.5- 2.5 I . I 1.085 1.671 586 I 
29753.410-12007.503 13 I 0.5- 1.5 0.5- 1.5 I 2.59 -0:Ol 2.60 I 2.590-0.019*2609 I 312 3 1 5 ~  

I I .  I I 138 

I I .  I I 
I I .  I I 
I I .  I I 

23272.420- 5502.060 16 I 2.5- 1.5 2.5- 1.5 I .94 1:17 .23 I 0.951 1.169 218 I 20 32 

2 17777.052 i 
2 17776.281 1 
2 17775.920 2 

17775.135 0 

5523.6a86 
5623.9 125 
5624.0267 
5624.2751 
5625.1007 
5625.137 1 
5625.7813 IS* 

17772.525 1 
17772.411 1 

2 17770.376 5 



I OBS oes TERM TERM I OBS CBS OBS 

. 3.5- 3.5 i 
1 17768.406 1 15449.472-33217.880 -2 I . - . 0.0- 1.0 I 

I . 6.0- 5.0 I 1 17767.378 2 18602.505-36369.870 13 I . - 
1 17765.361 0 19236,116-37001.490 -13 I . - . 7.0- 6.0 I 

17767.555 1 I 

I . 2.0- 3.0 I 1 17764.139 1 17615.432-35379.603 18 I . - 
2 17763.462 6 13192.903-30956.355 0 I 2.5- 2.5 2.5- 2.5 I 
1 17761.769 8 12351.522-30113.280 11 I 6.0- 6.0 6.0- 6.0 I 
2 17753.132 3 31435.455-13726.318 -5 I 1.5- 2.5 1.5- 2.5 I 
1 17757.033 0 14912.011-32659.040 4 I . - . 4 . 0 -  3.0 I 
1 17755.456 9 19959.027- 2203.606 35 1 1.0- 1.0 1.0- 1.0 I 
2 17756.849 2 20589.110-32443.925 34 I . - . 3.5- 4.5 I 
2 17753.842 2 37530.805-19827.020 57 I . - . 2.5- 1.5 I 

17764.517 1 i 

2 17752.261 3 2~8 .585-10726 .322  -2 i . - . 3.5- 4.5 i 
17745.975 3 I I 

I . 3.0- 4 . 0  I 
17744.855 1 I 

1 17744.639 0 14737.783-32482.465 12 I . - 
1 17743.913 0 12177.963-29921.899 -23 I . - . 1.0- 2.0 I 

1 17751.247 2 23395.741- 6144.515 21 I . - . 2.0- 3.0 I 

17742.681 0 i i 
1 17742.044 1U 37521.550-19779.507 1 I . - . 3.0- 4 . 0  I 
2 17739.310 5 34902.775-17163.470 5 . - . 3.5- 4.5 I 
1 17736.946 1 27975.402-10238.473 17 I . - . 7.0- 6.0 I 

17735.673 0 I I 
17735.026 0 I I 
17734.766 0 I I 

2 17733.726 4 17733.709- 0.000 17 I 0.5- 0.5 0.5- 0.5 I 
1 17733.092 
2 17732.008 
1 17731.590 
1 17725.267 
2 17724.105 
1 17723.916 

17722.667 
1 17720.605 
1 17720.354 
1 17725.384 
1 17719.923 
1 17719.504 

17719.173 
1 17718.838 
1 17714.008 

2 
4 
5 
3 
2 
2 
1 
4 
2 
2 
0 
3 
1 
0 
1 

17711.056 1 
17710.328 1 

14912.011-32645.106 
34895 -470- 17 163.470 . - . - . . . 

12351.522-30083.102 
14292.176-32017.434 
29523.355-11799.241 
14853.317-32577.204 

14692.549-32413.146 
22307.633-40023.005 
12351.522-30071.890 
36372.210-13652.287 
14853.317-32572.811 

34495.354-16776.530 
11340.715-29554.716 

-3 
8 

10 
9 

-9 
29 

8 
12 
16 

10 

14 
7 

O*  

62 ------- 

.38 

.96 
1.27 

.76 

1:16 

-0.51 
4 . 0 -  5.0 I . 
3.5- 4.5 I 1.165 
6.0- 5.0 I 1.00 
5.0- 4 . 0  I -96 
5.5- 5.5 I . 
4 . 0 -  4 . 0  I . 

I .  
2.0- 3.0 I .30 
3.0- 2.0 I . 
6.0- 5.0 I . 
4 . 0 -  3.0 I . 
4 . 0 -  5.0 I . 

I .  
2.0- 1.0 I . 
3.0- 3.0 I .8 

i .  
I .  

61 DG 

.65 .27 
1.04 .030 

.76 .51 

1150 .74 

1:365 .13 

1.21 .05 

3115 3.66 

.195 .030 

.16 .16 

.oo 

.99 .69 

.83 .02 

2 17705.426 0 37535.410-lFS27.@20 36*1 . - . 2.5- 1.5 I . 
1 17707.561 214 14025.007-31732.!582 -14 I . - . 4 . 0 -  5.0 I . 
2 17705.760 0 30104.835-47810.565 30 I . - . 3.5- 3.5 I . 

17705.324 1 I I .  
I .  . 5.0- 5.0 I . 

17704.171 1 1 
1 17701.535 0 17911.977-35613.490 22 I . - 
2 17701.093 2 33189.610-15588.530 13 I 2.5- 3.5 2.5- 3.5 I 1.12 1:07 .05 
2 17700.576 4 21670.405- 3959.846 17 I 1.5- 2.5 1.5- 2.5 I 2.32 1.67 .65 
1 17693.470 2 33974.800-16276.332 2 I 2.0- 2.0 2.0- 2.0 I 1.11 1.88 .77 

0.790 1.090* 300 i -205 i 
I 0.000 0.520* 0 I 

I 

I 

0.910 1.069 159 I -  -35 
1.155 1.035 120 I -242 

1.450 1.165 255 I -176 
0.372 0.646 274 1-125 -127 
0.995 1.050 55 1-123 -122 
1.300 0.784 516 I 376 381 
0.496 1.000* 504 I -  -16 
0.760 1.495* 735 1-126 -126 
1.270 1.020* 250 I -  -26 
1.215 1.733 518 I 308 3 0 8 ~  
1.175 1.391 216 I +  44* 

,0.100 1.473*1573 I -  -60 

i I *  
I 326 

0.815 1.330* 515 1-341 -344 I 
0.525 1.070* 545 I -275 I 

I+  I 
1.315 O.OOO* 0 
1.155 1.200 45 
1.017 1,431 414 

. . . . . . . . - - . - . 
1.165 1.200 35 
0.995 1.150* 155 
0.970 1.020* 50 
1.165 1.373 208 

.0.510 3.150*3660 
0.496 1.135 639 
.0.510 3.150*3660 
0.496 1.135 639 
1.165 1.200 35 
0.995 1.150* 155 
0.970 1.020* 50 
1.165 1.373 208 
0.786 0.980~ 194 0.786 0.980~ 194 

. . . - . - - . - - 
0.995 1 .290~  295 
1.082 0.822 260 
0.786 1.010* 224 

1.180 0.000* 0 
0.811 0.831 20 

i 
I 480 
I- 
I 
I 
I 

I 505 
1-2 18 
1-245 
I *  
1-207 
I 152 

0.292 0.995 703 1-311 
1.434 0.980* 454 I 

I 
I 

I 
I - 182 

I 181 

I 
477 I 
-51 I 

I 
I 
I 

184 I 
-80 I 
503 I 

-217 I 
-244 I 

54 I 
-205 I 

I 
-311 I 

I 
-307 I 

-50 I 
-183 I 

I 
149 I 

-186 I 

5626.3066 
5626.4051 
5626.67 14 
5626.7306 
5627.3694 
5627.6368 
5627.7565 
5627.97 10 
5628.5075 
5629.3432 
5630.0087 
5630.5087 
5630.70 12 
5631.0206 
563 1,5221 
5631.8438 
5633.5169 SO 2JDG 
5633.8725 
5633.9252 
5634.1716 
5634.5628 

1.340 
1.140 
0.975 
1.159 

1.145 
1.121 
2.328 
1.110 

5637.0775 
5637.4081 
5637.6097 
5637.9543 
5638.0872 
5640.0985 
5640.4683 
5640.5284 
5640.9259 
5641 .%23 
5641.6527 
5641.6527 
5641.7995 
5641.9329 
5642.0383 
5642.1449 
5643.6834 

i 5644.6240 
I 5644.8561 

i 
1-124 

.596 256 i 125 76 i 5645.3001 

.733 593 I I 5645.4624 

.049 74 (-220 -228 I 5645.7382 

.160 1 I I 5646.3124 
I 5646.4515 
I 5646.8192 

-259 I 5647.6601 .090* 
.057 2; I 245 248 I 5647.8011 
.670 653 I 124 128 I 5647.9661 
.MOW 770 I 160 140 I 5648.6382 

I 
I 

W 
o\ 
0 

c2 
c2 



c 
I CBS CBS TERM TERM I OBS 06s OBS I TERfl TERfl TERH I OBS TERM I 

C 1IAVEI:U:;CER I T2 - T 1  0-C I J2 - J1  J2 - J1 I 62 61 DG I 62 61 OG I IS IS I WAVELENGTH NOTES 

I 
17693.111 0 I 

1 17697.tOO 1C 22429.934-40127.8CO - 1 6 ~ 1  . - . 
1 17695.667 0 

17694.000 1 
1 17693.530 1 

17692.804 1 
2 17690.859 4 

17689.833 0 
1 176C6.757 0 
1 17655.790 2 
2 17682.949 0 
1 17681.375 3 
1 17681.012 2 

17620.753 0 
1 17678.918 2 
1 17678.317 1 
1 17676.477 1 
1 17676.312 1 
2 17673.749 2 
1 17672.811 1 
2 17672.017 2 

17669.974 2 
2 17668.662 2 

17667.762 1 
17616.578 0 

1 17664.084 0 
1 17665.194 0 
1 17164.900 4 
1 17663.740 1 
1 17612.972 6 
1 17651.191 1 
1 176CiJ.808 3 

17553.6;9 3 
1 17656.176 2 

17654.5G9 1 
1 17653.431 0 
1 17652.603 6 
1 17650.552 0 
1 17649.008 2 

17646.633 1 
17645.011 0 

1 17645.299 1 
17644.002 1 

2 17643.026 0 
1 17639.323 8 

17635.713 1 
2 17635.057 1 

17634.313 2 
17632.896 1 

1 17530.535 6 
1 17630.078 0 

17629.524 0 
17629.207 1 
17628.542 1 

1 17623.634 0 

I I 
I I 

I 
I .  

4 . 0 -  4 . 0  I . I 1.279 1.020 259 I 
32033.610-14341.947 4*i . - . 3.0- 2.0 i . 

I I .  
I I .  

I I .  

20769.512-Xq62.875 -33 I . - . 2.0- 1.0 I . 
27579.305-101S8.463 17 I 0.5- 0.5 0.5- 0.5 I .81 2:42 1.61 

16595.109-34281.845 21 I . - . 3.0- 2.0 I . 
15424.337-33110.165 3.0- 4 . 0  I 1.105 1:220 .115 
23272.420-40955.=5 -16 I . - . 2.5- 3.5 I . 
5768.139-26449.501 13 I . - . 2.0- 3.0 1 . 

13517.647-31193.642 17 I . - . 2.0- 3.0 I . 

12 I 3.0- 4 . 0  

15249.635-32928.540 

15778.634-33450.655 

23170.720- 5502.060 

I I 
13 i 2.0- 2.0 2.0- 2.0 i 
20 I . - . 5.0- 6.0 I 
-2 I 1.0- 1.0 1.0- 1.0 1 
1s I . - . 7.0- 7.0 i 
15 I 2.5- 3.5 2.5- 3.5 I 
14 i 0.0- 1.0 0.0- 1.0 i 
-4 1 1.5- 2.5 1.5- 2.5 I 

I I 
2 i . - . 0.5- 1.5 i 

I I 
I 

16834.379-34500.445 18 I . - . 5.0- 6.0 
14912.011-32577.204 1 I . - . 4 . 0 -  4 . 0  
26844.163- 9179.262 -1 I 4.0-  5.0 4 . 0 -  5.0 
18591.122-36254.860 2 I . - . 4 . 0 -  5.0 
8768.139-26431.101 10 I 2.0- 3.0 2.0- 3.0 

14763.705-32424.890 6 I . - . 1.0- 1.0 
14912.011-32572.811 8 I . - . 4 . 0 -  5.0 

I 
13517.647-31173.814 9 I 

I 
17081.874-34735.314 -9 I 
6313.866-23366.459 19 I 

13723.661-31377.193 20 I 
10436.922-28135.924 6 I 

I 
I 

33390.950-15745.648 -331 I 
I 

36309.025-18666.006 7 I 
8768.139-26407.449 13 

I 
33123.580-15m. 530 7 I 

I 
I 

27869.060-10253.473 8 I 
207C3.458-38339.550 - 1 4 ~ 1  

I 
I 
I 

31151.870-13528.246 10 I 

2.0- 1.0 

4 . 0 -  3.0 

1.0- 2.0 

. .  

. .  

. .  

. .  
2.0- 2.0 

. .  

7.0- 6.0 . .  

. .  

:72 1:06 .34 

150 1:16 .66 

1108 1:41 .33 

1.15 .94 .20 
- 0 0 0  1.096 1096 

1:015 1:450 .435 

.36 .81 .45 

I .96 .96 
2.0- 1.0 I .89 .45 

I .  
4 . 0 -  3.0 I . 
4 . 0 -  3.0 i . a 5  .760 
3.0- 4 . 0  I , 
1.0- 2.0 I .35 1:10 

I .  
I .  

3.0- 3.0 I . 
I .  

2.5- 2.5 I . 
2.0- 2.0 I .36 .97 

I .  
2.5- 3.5 I . 

I -  
I .  

7.0- 6.0 I 1.28 1146 
3.0- 4 . 0  1 . 

I .  
I .  
I .  

2.0- 1.0 I . 

.44 

.275 

.75 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1.165 0.852 313 i 177 

57 1.070 0.765* 305 I+ 

0.802 2.402 1600 I t  41 

0.999 0.850* 149 I -206 
1.106 1.220* 114 1-252 -250 
0.951 0.850 101 I+ -7 
0.362 0.940* 578 1-261 -271 
0.892 1.070 178 I -110 

I 

I 

I 

0.715 1.060* 345 
1.110 0.950* 160 
0.525 1.180* 655 
1.155 O.OOO* 0 
1.040 1 . 3 6 9 ~  329 
0.000 1.095 0 
1.133 0.941 192 

1.082 1.169+ 87 

I 
1-220 -214 
I- -44 
I -256 
I -202 
I 077 73 
1-294 -291 
1-121 -121 
1-160 
I 131 134 
1-227 
I 

0.961 1.030 69 1-231 -218 
0.496 0.980* 484 I -108 
1.020 1.454 434 I+ 50 
0.965 1.030 65 1-166 -168 
0.362 0.807 445 1-256 -255 

-0.066 1.770*1836 I -263 
0.495 1.010* 514 1-087 -86 

0.892 0.450* 442 

1.217 0.899 318 
0.487 0.760 273 
1.150 0.973 177 

I 0.355 1.101 746 
I 

I 232 
1-171 -174 

-255 
1-153 -159 
1-195 -199 
1-346 -347 
1-119 

I 1 
I 1.050 1.145 95 1 157 174 
I I 
I 1.095 1.365 270 I 

I I 
I 1.285 1.057 228 I 420 420* 
I 1-214 
I I +  

.18 I 1.250 1.431* 181 1-050 -58 
I 1.240 1 .070~  170 I+ 36 
I I 
I I 
I I 
I 1.632-0.590~2222 I 

.61 I 0.362 0.972 610 1-200 -201 

97 

5648.7528 
5648.8520 HAZY 
5649.2 137 
5650.0652 
5650.2791 
5650.447 1 
5651.0684 
5651.3961 
5652.3790 
5652.6881 
5653.5963 
5654.0995 
5654.2156 
5654.2985 
5654.8854 
5655.0776 
5655.6663 
5655.7 191 
5656.5392 
5656.8395 
5657.0936 
5657.7477 
5658.1678 
5658.4561 
5658 .8353 
5658.9935 
5659.2786 
5659.3728 
5659.7445 
5659.9906 
5660.5614 
5660.6841 
566 1.3153 
5662.1692 
5662.6782 
5663.0496 
5663.3153 
5663.9733 
5664.4689 
5665.2312 
5665.4309 
5665.6595 
5666.0760 
5666.3895 
5667.5790 
5668.7392 
5668.9500 
5669.1892 
5669 -6448 
5670.3848 
5670.55 10 
5670 .7292 
5670.8312 
5671.0451 
5672.6245 

PB 

c 

I 



I OBS oas TERM TERM I 09s 

I I 
C HAVENUiBER I T2 - T 1  0-C I J2 - J1 J2 - J1  I 62 
----------------------------------------t--------------------t------ 

17622.984 0 I I .  
2 17620.547 0 37942.885-20322.349 11 I . - . 6.5- 6.5 I . 
1 17618.966 5 23763.470- 6144.515 11 I 4 . 0 -  3.0 4 . 0 -  3.0 I .98 

17618.246 0 I I .  
2 17617.593 3 19632.555- 2014.966 9 I 1.5- 1.5 1.5- 1.5 I 1.01 
1 17616.599 0 15249.635-32856.230 4 I . - . 2.0- 1.0 I . 

17615.547 0 I I .  
17614.841 0 
17613.853 2W 
17613.439 O H  

I .  
I .  
I .  

I I 
I I 
I 1.097 1.314 217 I 

1:49 .51 I 0.970 1.473* 503 I 40 42 
I I 
I 0.715 0.320* 395 I -283 
I It 
I I 
I 
I 

1:88 .87 I 1.010 1.881* 871 I 144 141* 

I 368 
I 

1 17611.566 i i6m.909-34500.445 30 i . - . 6.0- 6.0 i . i 1.098 1.030 68 i-244 -243 
17610.311 1 I I .  I I 160 

I 1.106 0.910 196 I -263 1 17609.258 0 15424.387-33033.633 7 I . - . 3.0- 3.0 1 . 
1 17603.266 0 20540.110-38148.375 1 I . - . 3.0- 3.0 I . I 0.830 0.690* 140 I *  

17607.662 0 I I .  I I 

- 18 17607.417 0 I i .  i i 
O I: 1 17607.140 0 16520.962-34128.094 8 I . - . 5.0- 4 . 0  I . I 0.736 0.000* 

17606.512 1 W  I I .  I 
17604.270 1 
17603.935 0 

3 16155.109-33758.523 19 i 5.0- 5.0 5.0- 5.0 
0 36230.220-18627.281 22 I . - . 2.0- 1.0 
0 I 
3 12322.613-29921.899 16 I . - . 2.0- 2.0 
3 35494.450-17897.917 85 I . - . 4 . 0 -  3.0 
3 16532.104-34123.739 -17 I . - . 3.0- 3.0 
OB 20306.432-37901.830 -13 I . - . 4 . 0 -  4 . 0  
OB 17081.874-34677.111 17 I . - . 4 . 0 -  4 . 0  
19 34757.860-17163.470 28 I . - . 3.5- 4.5 
2 31272.205-13677.903 37 I 2.0- 1.0 2.0- 1.0 
0 I 

1 17603.433 
1 17602.961 

17601 ..E33 
1 17539.302 
1 17595.618 
1 17596.618 
1 17595.385 
1 17595.254 
2 17594.418 
1 17594.339 

17533.544 
17591.570 0 

2 17591.316 0 34630.775-17039.487 
1 17590.879 0 23735.353- 6144.515 
1 17590.378 0 31118.615-13528.246 
1 1758S.417 1 16304.260-33892.650 

1 17585.154 0 14763.705-32349.853 
175S6.741 0 

17585.606 2 
17534.669 0 

1 17554.060 0 34889.189-17305.142 
1 17532.432 1W 18672.411-36254.860 
1 17578.547 0 17045.776-34624.299 

2 17577.226 
1 17576.173 

17573.111 
17572.899 

2 17563.059 
1 17567.203 
2 17566.963 
2 17556.619 

17566.383 
17566.135 

1 17563.358 

17577.963 0 
4 26215.440- 86’3.233 
4 23720.664- 6144.515 
1 
i 
0 40063.320-22500.225 
1 14737.788-32304.979 
3 20073.840-37540.775 
0 25064.960- 7498.364 
0 

i 
28 I . - . 1.5- 1.5 
4 1 1  . -  . 2.0- 3.0 
9 I . - . 2.0- 1.0 

27 I . - . 4 . 0 -  3.0 

16 I . - . 1.0- 2.0 
I 
I 
I 

13 I . - . 3.0- 2.0 
-17 I . - . 6.0- 5.0 
24 I . - . 1.0- 2.0 

19 I 5.5- 5.5 5.5- 5.5 
24 I 3.0- 3.0 3.0- 3.0 

I 

I 
I 

4 1  . -  . 6.5- 5.5 
1 2 1  . -  . 3.0- 4 . 0  
28 I 5.5- 5.5 5.5- 5.5 

2 3 1  
. -  . 1.5- 2.5 

0 i 
3 12322.613-29G5.947 24 I 2.0- 3.0 2.0- 3.0 

i .  
I .  

.94 .82 .120 

1.035 1.065 .030 . .71 . .71 

1:18 1:45 .27 

1:12 1:52 .40 
.79 1.47 -68 

-80 .70 .095 

1.02 1.32 .30 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i- 
I 

0.948 0.830 118 i-241 -242 
1.200 o.ooo* 0 1 230 

1.036 1.070* 34 1-277 -279 
1.098 0.450 648 1-101 -247 
0.300 1.106 806 1-101 -47 
1.123 1.166 43 I -198 
1.217 1.080 137 I -235 
1.202 1.200 2 I 35 1 
1.173 1.442 269 1-070 -83 

I 

I 
I 

1.198 1.354 156 i 393w 
0.935 1.473* 538 I -59 
0.865-0.590*1455 I 
1.285 1.060 225 1-238 -226 

I 
-0.066 o.ooo* o i -278 

1-250 

-99 
1.190 1.030* 160 I -186 
1.474 1.150* 324 I -6 

I 
0.990 0.000* 0 I 

I 

I 
I- 

1.121 1.514 393 I 330 329 
0.790 1.473* 683 I -52 

1.135 1.555 420 i 
0.815 0.990* 175 I -299 
0.790 0.700* 90 I 572 572 
0.580 1.321 741 I -75 

1.036 1.330* 294 1-372 -376 

I *  
I- 

5672.8337 
5673.6 183 
5674.1274 
5674.3593 
56 74.5680 
5674.8898 
5675.2287 
5675.4562 
5675.7745 
5675.9079 
5676.51 16 
5676.916 1 
5677.2556 
5677.5754 
5677.7702 
5677.8492 
5677.9385 
5678.141 1 
5678.8642 
5678.97 19 
5679.1342 
5679.2865 
5679.6343 
5680.4673 
5681.3337 
5681.3337 
568 1.73 18 
5681.774 1 
5682.0441 
5682.0696 
5682.3264 
5582.9640 
5683.046 1 
5683.1873 
5683.349 1 
5683.9828 
5684.5245 
5684.7 110 
5684.8914 
5685.1943 
5685.3912 
5685.9 176 
5687.1743 
5687.3632 
5687.6017 
5687.9424 
5688.9335 
5689.0022 
5690.5565 
5690.8468 
5690.9245 
5691.0360 
5691.1124 
5691.1928 
5692.0927 

NOTES 
. - - - - - - - - 

IS* 

BQ 
239BQ 

2 LNS 
21n5 

2398 
PB 

2392LNSQ 



C 

1 17560.478 - - . . . . - 
2 17559.413 
2 17558.059 

17556.824 
2 17555.995 

17555.402 
1 17554.268 
1 17553.587 

17552.848 
17552.04 1 

1 17551.703 
1 17551.111 

17548.466 
2 17545.094 
1 17542.574 

2 17535.987 
1 17533.655 

17537.467 
1 17534.027 
1 17532.982 

17532.133 
1753 1.742 

2 17529.638 
1 17528.327 
1 17528.045 

17541.278 ,. 

2 14763.705-32324.169 
1 39101.810-21542.435 
0 31284.370-13726.318 

1 17524.562 1 
2 17524.295 2 
1 17522.530 0 

17522.414 1 
1 17321.252 1 

5 
1 39475.3EO-21919.400 
0 
6 25328.907- 7774.653 
0 15249.635-32803.199 
0 
1w 
0 21812.682-39364.330 
1 14853.317-32404.416 
n 
2 24823.940- 7278.862 
5 27781.032-10238.473 
L 
2 36300.540-18761.Ii80 
0 21263.339-3e801.970 
0 
4 31211.905-13677.903 
0 16595.109-34128.094 
0 
0 
7 31255.945-13726.318 
2 14292.176-31820.494 
OC 14853.317-32381.372 - 

13517.647-31042.204 
26766.650- 9242.356 
35299.015-17776.483 

1 17.r21.076 2 
1 17520.545 2 
1 17512.284 2 
1 17516.819 4 

17515.672 3 
2 17513.073 4 
1 17512.267 0 

17511.554 2 
1 17510.832 4 
1 17509.939 4 
1 17509.442 7 

17508.827 0 
17507.050 0 

1 17504.140 0 
17503.946 0 

1 17502.172 0 
1 17501.699 0 

17501.472 0 
1 17500.976 9 
2 17498.437 3 

17496.162 1 
2 17494.495 1 
1 17492.415 1 
1 17489.746 0 

14 
38 
7 

15 

14 
23 

55 
12 

16 
15 

27 
2 4 ~  

25 
-3 

11 
9 

.10 
5 
1 

-2 

14692.549-322 13.814 - 13 
16520.962-340+2.040 -2 
18397.554-36418.125 4 
3 1046.528-13528.246 2 
26696.083- 9179.262 -2 

26755.425- 9242.356 4 
16595.109-34107.378 -2 

1.0- 0.0 1.0- 0.0 . - . 1.5- 2.5 
. - . 3.5- 2.5 

5.0- 6.0 . - . 6.5- 7.5 

3.0- 4 . 0  3.0- 4 . 0  . - . 2.0- 3.0 

. - . 4 . 0 -  5.0 . - . 4 . 0 -  5.0 

5.5- 4.5 5.5- 4.5 
6.0- 6.0 6.0- 6.0 

. - . 4.5- 5.5 . - . 5.0- 4 . 0  

1.0- 1.0 1.0- 1.0 . - . 3.0- 4.0  

1.5- 2.5 1.5- 2.5 
5.0- 4 . 0  5.0- 4 . 0  . - . 4 . 0 -  5.0 . - . 2.0- 3.0 
2.5- 3.5 2.5- 3.5 
. - . 3.0- 2.0 

1.0- 2.0 . - . 2.0- 2.0 . - . 5.0- 4 . 0  . - . 5.0- 4 . 0  
2.0- 1.0 2.0- 1.0 
5.0- 5.0 5.0- 5.0 

I 
1 4.5- 3.5 4.5- 3.5 
I . - . 3.0- 3.0 

. .  i 
14025.007-31535.835 

11840.715-29350.139 18 3.0- 3.0 
16532.104-34042.040 1 . I . 

I 
I 

I 

I 

I 

154224.387-32928.540 -13 I . - . 
13281.917-35784.100 -11 I . - . 
20697.436-38199.170 -35 I - - . 
17500.977- 0.000 -1  I 1.0- 0.0 
20063.650-37562.100 -13 I - . 
31455.455-13990.952 -8 I . - . 
14312.011-32404.416 10 I . - . 
22219.737-39?09.450 23x1 . - . 

-0.065 . O O O  

1:09 1122 .132 

1:35 1:46 .ll 

11320 11545 .225 . .17 

11235 11440 -205 

.93 .78 .15 

.97 1.25 .28 

1:03 1135 .327 

-0.066 0.000 0 
0.980 1.279* 299 
1.114 0.784 330 

1.110 1.345 235 

1.340 1.463 123 
0.715 0.825 110 

1.040 1.130 90 
0.786 1.055 269 

0.000 1.545* 0 
1.250 1.431* 181 

1.142 1.296 154 
0.610 1.090* 480 

1.235 1.442 207 
0.999 O.OOO* 0 

0.921 0.784 137 
0.970 1.240 270 
0.786 1.190 404 
0.892 1.010 118 
1.058 1.369 311 
1.035 0.565 470 

I 
254* 

i 293 
1- 
I 390* 
I 
1-134 -133 
1-154 -167 
I 
i- 
I -28 
1-080 -86 
i 
I 154 158 
I- -49 
I 237 

I 301 301 6 
1-340 
(-092 -105 
I -193 
I 
1-205 
I 299 295 
1-309 4;: 

I- -75 
64 

-155 . .74 i i 199 
I 0.292 0.725 433 I -67 
I 0.736 0.806 70 I+ 62 
I 1.280 1.075 205 I -210 

1:48 -0:59 2.07 I 1.480-0.590*2070 I 147 149 
1.315 1.455 -140 I 1.315 1.454 139 1-092 -99 

I I- 
1:185 11365 .180 I 1.200 1.369* 169 I 147 133 

I 0.999 1.160* 161 1-194 -191 
i .  

4 . 0 -  5.0 I . 
3.0- 4 . 0  I . 
3.0- 3.0 I .81 

I .  
I .  

3.0- 2.0 I . 
I .  

2.0- 3.0 I . 
7.0- 6.0 I . 

I .  
1.0- 0.0 I 2.26 
4.5- 5.5 I . 

I .  
1.5- 1.5 I . 
4 . 0 -  5 . 0  I . 
4 . 0 -  5.0 I . 

i i-251 
I 0.975 1.020 45 1-286 -300 
I 0.300 0.806 506 I +  58 

.91 .10 I 0.811 0.910 99 1-191 -192 
I I 
I I 
I 1.106 1.060* 46 I -207 
I I 256 
I 1.822 1.115 707 I -218 
I 1.250 1.068 182 I -256 
I I 

-000  I 2.258 0.000 0 I 60 58 
I 1.049 0.950 99 1 -328* 
I I. 
I 1.300 1.728 428 I 78 
I 0.496 1.055 559 I +  11 
I 0.750 1.070 320 I -1 

5693.0262 
5693.3715 
5693.8105 
5694.2111 SIf1.859 
5694.4799 
5694.6723 
5695.0402 
5695.26 11 
5695.5009 
5695.7628 
5695.8725 
5696.0646 
5696.9231 
5698.0180 
5698.8366 
5699.2576 
5700.0021 
5700.1100 
5700.4961 
5701.6145 
570 1.9543 
5702.2305 
5702.3576 
5703.0421 
5703.4686 
5703.5604 HAZY 
5704.6940 
5704.7809 
5705.3555 
5705.3933 
5705.77 17 
5705.8290 
5706.00 19 
5706.7384 
5707.2157 
5707.5894 
5708.4364 
5708.6992 
5708.9316 
5709.1670 
5709.4582 
5709.6202 
5709.8208 
57 10.4003 
5711.3497 
57 11.4130 
57 11 -99 19 - . . . . . . . . 
5712.1463 
5712.2204 
5712.3522 IS* 
57 13.2 1 1 1 
5713.9540 
5714.4985 
57 15.1780 
5716.050 1 

W m 
W 



2 1743.272 2 20073.840-37562.100 12 
2 17487.705 4 34651.175-17163.470 0 
1 17485.819 0 38473.945-50938.110 -16 
1 17434.891 3 26654.150- 9179.262 3 
1 17483.976 2 104C6.922-27970.851 17 
2 17483.643 0 31916.975-14433.351 19 

17482.171 1 
17491.710 0 . . . - . . . . - 

2 17478.231 i 24976.535- 7495.364 10 
1 17473.977 1 31151.870-13677.903 10 
1 17473.457 1 16E8.909-34362.360 6 

17473.078 2 
17472.683 1 

17469.929 0 
1 17471.985 2 13726.661-31195.642 4 

1 17469.339 0 14912.011-32351.372 8 

1 17467.604 0 30995.841-13528.245 9 
1 17467.331 0 27705.804-10238.473 0 
1 17G62.059 OB 19074.292-36536.30 -29 

17469.190 2 

17461.935 
2. 17461.597 
2 17461.330 
2 17460.578 

17460.388 
2 17459.266 

17458.981 
1 17458.615 

17458.133 
17457.991 

1 17455.665 
1 17455.536 

1745‘1.361 
1 17454.232 

17451.299 
17419.333 

1 17448.036 
1 17447.513 
1 17447.055 

17443.823 
2 17443.500 

17443.328 
17442.818 

1 17441.870 
2 17441.466 

17441.280 
1 17440.717 
1 17439.092 
1 17437.460 
1 17435.213 
2 17434.859 
2 17432.171 
2 17431.304 

17430.708 
1 17428.976 

OB 
0 29026.425-454&8.000 
0 32154.455-1q693.090 
0 30223.215-47683.770 
0 
4 26097.505- 8638.233 
0 
0 17081.874-34540.469 
0 
0 
6 27228.191- 9772.532 
5 13726.661-31182.179 
2 
0 16304.260-33758.523 
1 
0 
4 18602.505-36050.540 
0 15356.W-33304.400 
5 12177.963-29625.003 
0 
0 29304.680-47243.155 
0 
0 
1 16155.109-33596.975 
0 36203.035-18761.580 
0 

31113.615-13677.903 

16362.000-33793.295 

17554.704-34983.667 

22 
-35 
23 

-6 

20 

6 
18 

-31 

1 
1 

15 

25 

4 
11 

5 
9 

10 
13 
24 

3 
9 

13 

- 
3:5- 4:5 - . .  
6.0- 5.0 - . .  - . .  

- - - . .  
- . .  
- . .  
- - . .  - . .  
- - - . .  

I 
5.5- 5.5 i . 
3.5- 4.5 I 1.03 1119 
3.0- 4 . 0  I . 
6.0- 5.0 i 1.12 
1.0- 2.0 I . 
1.5- 1.5 I . 

I .  
I .  

3.5- 2.5 1 . 
2.0- 1.0 I . 
6.0- 5.0 I . 

I .  
I .  
I .  

3.0- 3.0 I . 
4 . 0 -  5.0 I . 

1.44 

I .  
2.0- 1.0 I . 
5.0- 6.0 1 . 
2.0- 3.0 i . 

I -  
2.5- 2.5 I . 
0.5- 0.5 I . 
2.5- 3.5 I . 

5.5- 5.5 5.5- 5.5 

. - . 4.0- 3.0 

1.0- 0.0 1.0- 0.0 
3.0- 4 . 0  3.0- 4 .0  

. - . 4 . 0 -  5.0 

6.0- 6.0 6.0- 6.0 - . 1.0- 0.0 
l :o-  2.0 1.0- 2.0 

I 
- 8 5 ~  I I 0.790 0.950* 160 I 

.16 I 1.047 1.200 153 I 407 398 1 
I 1.020 1.37% 354 I 156 I 

.32 I 1.135 1.454 319 I- -13 I 
1 0.355 0.194 161 1-207 -202 I 
I 1.363 1.925 562 I ’ 3 0 8 ~ 1  

I I 

I I I 
I I I 
I 0.960 1.321 361 I +  57 I 

I I- I 
I I I 
I 1.150 1.070 80 1-119 -123 I 
I I I I 0.496 1.190 694 I -131 I 

I- I 
136 I 

I 
I 1.470-0.590*2060 I 
I 1.160 1 . 4 3 1 ~  271 I *  16 I 
I 1.532 0 . 9 5 0 ~  582 I 43 I 
I I 
I 1.150 1 . 0 0 0 ~  150 1 
I 1.970 0.840*1130 I 
I 1.025 1.090* 65 I 

I 1.632 1.442 190 1-161 -148 I 
I 1.098 1.120* 22 1-153 -163 I 

1 : l O  1152 .42 

1175 0:OO 
1.15 1.21 .06 

.93 .85 .08 

.53 .91 .38 
I .  - . 6.5- 5.5 I . 
I .  
i .  . - . 5.0- 5.0 I . . - . 4.5- 5.5 I . 
I .  

2.0- 1.0 2.0- 1.0 I .865 
- . 2.0- 3.0 I . 

210- 3.0 2.0- 3.0 I .352 
- . 0.0- 1.0 i . - . 3.5- 2.5 I . 
- . 4.5- 4.5 I . 

I .  . - . 8.0- 7.0 I . 

5:5- 4.5 5.5- 4.5 I 1.14 

.445 .%O 

.678 .326 

.39 .25 

57 16.53 19 
5716.7173 
5717.3339 
5717.6373 
57 17.9366 
57 18.0455 
57 18.5269 
5718.6777 
57 19.8160 
572 1.2085 
572 1.3788 
5721.5029 
5721.6322 
5721.8608 
5722.5342 
5722.7 177 
5722.7763 
5723.2959 
5723.3854 
5725.1133 
5725.1537 
5725.2648 
5725.3524 
5725.5989 

i i 5725.6612 
1.100 1 . 5 1 4 ~  414 I 327 321 I 5726.0292 

I 5726.1227 I 
1.217 0.888 329 I -260 I 5726.2427 

I I 5726.3992 
I I 5726.4474 

1.767 0.000 0 1-091 -101 I 5727.2105 
1.150 1.210* 60 1-297 -293 I 5727.2528 

I+ I 5727.6383 
1.285 0.830 455 I -246 I 5727.6807 

I 5728.6433 I -069 I 5729.2888 

1.103 0.000 0 I -257 I 5729.8864 
0.525 0.910* 385 1-191 -192 I 5730.0368 

0.910 0.830* 80 I 103 105 I 5729.7147 IS* 

i 
0.910 1.030~ 120 I 

I- 
0.948 1.315 367 i-224 -216. 
0.983 1.296 313 1 

1 
0.865 1.442 577 I 
1.450 0.998 452 I -146 
0.362 0.701 339 1-191 -192 
0.000 0.000* 0 i-!80 -185 
1.095 1.590 495 I 
1.140 1 . 3 9 1 ~  251 I 129 131 
1.050 0.800* 250 I -342 

1.170 1 . 0 6 0 ~  110 I -74 
I 156 

5731.0985 
5731.2046 
5731.261 1 
5731.4287 
5731.7402 
5731.8730 
5731.9341 
5732.1192 
5732.6533 
5733.1898 
5733.9287 
5734.0451 
5734.9293 
5735.2 146 
5735.4107 
5735.9806 



I OES 03s TERM TERM I 08’3 OBS OBS I TERM TERM TERM 
C HAVEHUHBER I T2 - TI 0-C I J2 - J1 J2 - J1 I G2 61 OG I 62 GI OG 

17425 224 
1 17427.151 
1 17422.107 

2H 
1 26606.405- 9179.262 
1 16734.151-34156.245 
0 
0 
0 15249.635-32669.040 
0 14553.317-32272.487 
0 

17421.280 
17419.789 

1 17419.418 
1 17419.179 

1 17417.608 0 25192.231- 7774.653 
2 17416.615 3 15641.100-33057.710 

17418.898 - 

17412.136 
1 17411.052 
17409.203 

1 17405.853 
2 17404.954 
1 17404.044 
17401.770 

1 17401.116 
17400.755 

2 17400.554 
1 17400.363 
1 17395.260 
1 173’34.a4 
1 17392.845 
1 17342.607 
1 17391.178 
1 17339.503 
2 17529.223 
1 173C8.482 
1 1733.153 
1 17ZC7.804 
1 17227.605 
1 17357.489 

17375.894 
1 17374.069 
1 17372.046 

1 17370.897 0 20769.512-38140.400 
17371.261 . 

17370.521 1 
17369.877 1 

1 17368.624 2 31046.528-13677.903 
1 17365.C44 3 15074.933-32440.827 
1 17360.553 
2 17359.540 
1 17359.238 
17358.5S-3 

1 17357.735 
1 17354.333 
1 17352.201 
1 17346.722 

0 
4 17911.977-35323.031 
0 
3 23550.352- 6144.515 
0 37590.805-20175.895 

0 
0 35299 415-17897 -917 
0 
0 15557.156-33057.710 
0 20540.110-37940.455 
7 12159.465-29554.716 
2H 15856.883-33251.780 

4H 22710.370-40102.977 
7 1959’1.767- 2203.606 
2 14353.317-32242.810 
2 21359.050- 3969.846 
2 11840.715-29229.190 
2 22182.030-39570.175 
1 34692.946-17305.142 
0 14912.011-32299.581 
1B 15249.635-32637.106 

2 177C5.356 8 29393.835-12007.503 
2 17332.103 4 19397.055- 2014.966 
2 17380.445 3 24659.305- 7278.862 
1 17378.835 2 15424.397-32803.199 
1 17378.120 0 15672.411-36050.540 

o 15074.958-32478.986 

3 13726.661-3 1 1  19.494 

0 
0 23550.352-40924.450 
0 20043.465-37415.495 
1 

- - - - . - - 
OC 16532.104-33592.650 
0 37631.895-20322.349 
0 16734.151-34093.375 
0 
7 15074.953-32432.680 
3 6313.866-23668.184 
3 14P25.087-31377.193 
0 19365.603-37212.310 

8 
13 

13 
9 

30 
5 

8 

16 
41 
16 

18 

0 
18 
9 
-8 
12 

17 
10 
19 
7 
14 
0 
35 
18 
24 
14 
2 
23 
-9 

-29 
16 

9 

O W  

-1 
15 
7 
-6 
14 

13 
15 
15 
15 

. - . 5.0- 5.0 . - , 2.0- 1.0 

. - . 2.0- 3.0 . - . 4 . 0 -  3.0 

. - . 4 . 0 -  4 . 0  
3.5- 3.5 3.5- 3.5 

5.0- 6.0 5.0- 6.0 

3.0- 3.0 3.0- 3.0 - - . 2.5- 3.5 . - . 7.0- 6.0 

. - . 3.0- 3.0 

. - . 2.5- 3.5 . - . 3.0- 3.0 . - . 4.0-  3.0 . - . 1.0- 2.0 
3.0- 2.0 3.0- 2.0 
10.0-10.0 10.0-10.0 . - . 0.0- 1.0 . - . 4 . 0 -  5.0 . - . 2.5- 2.5 . - . 3.0- 4.0 . - . 2.0- 2.0 . - . 3.0- 2.0 . - .  . 4 . 0 -  5.0 . - . 2.0- 3.0 
0.5- 1.5 0.5- 1.5 
0.5- 1.5 0.5- 1.5 
4.5- 4.5 4.5- 4.5  . - . 3.0- 3.0 . - . 6.0- 6.0 

. - . 3.0- 3.0 . - . 5.0- 5.0 

. - . 2.0- 3.0 

. - . 2.0- 1.0 
7.0- 6.0 7.0- 6.0 . - . 3.0- 3.0 . - . 6.5- 6.5 . - . 2.0- 1.0 

. - . 7.0- 7.0 
4 . 0 -  4 . 0  4 . 0 -  4.0 . - , 4.0- 4.0 
. - . 4 . 0 -  5.0 

1.08 1;46 .38 

.84 .a3 .oi 
1.150 .800 .350 
1.26 1.31 .05 

.OOO 1.50 

. .43 

.0:51 -0:02 .48 
3.34 1.88 1.46 
1.14 1.54 .40 

1:48 
1.090 

.45 .03 

.115 .025 

1.09 1.13 .04 
.49 .93 .44 
.98 .98 

1.130 1.454* 324 
0.925 1.305 377 

0.715 1.000~ 285 
0.786 0 . 0 0 0 ~  0 

1.040 0.857~ 183 

1.145 1.090 55 

1.768 1.463 305 

1.090 1.473* 383 
1.215 1.515 300 
1.097 1.110 13 

1.035 0.450 585 

1.000 0.857 143 
0.830 1.170* 340 
0.844 0.831 13 
1.103 1.465 362 

1.260 1.310* 50 
0.000 1.495 0 
0.786 1.215 429 
1.254 1.670 416 
0.811 1.480~ 669 
1.295 1.150* 145 
1.191 0.000* 0 
0.496 0.000* 0 
0.715 0.830* 105 

1.150 0.814 336 

.0.516-0.019 497 
3.328 1.881 1447 
1.140 1.545~ 405 
1.106 0.825 281 
1.190 0.830* 360 

1.090 1.185* 95 
0.925 0.980 55 

1.070 1.120~ 50 

1.480 1.442* 38 
1.097 1.120* 23 
0.300 1.060 760 
1.090 1.314 224 
0.928 1.310* 382 

1.097 1.140 43 
0.487 0.940~ 453 
0.975 0.973 2 
1.100 0.990 110 

08s TERM I 
IS IS I WAVELENGTH NOTES 

----------+-------------------- 
I 

0 78 I 
-24 I 

-316 -312 I 
I 

397 I 
-184 -188 I 

-225 I 
I 

-202 i 
I 

-220 -222 I 
I 

-045 -57 I 
301~1 
-305 I 

I 
-355 I 

I 

-127 -136 I 

-124 i 
-7 I 

-181 -185 i 
-157 I 

-220 -235 I 
-232 -232 I 
-118 -119 i 
-233 -237 I 
174 169 I 
-405 -404 I 

56* I 
-78 I 
-84 I 
-178 I 

212 209 I 
135 132 I 
062 63*l 
-160 -160 I 

-126 I 
-305 I 

4 8 1  
-20 I 

I 
i 
I 
I 

-081 -96 I 
-250 -247 I 

-12 I - 
383 i 
-219 I 

I 
-173 -177 I 
-098 -106 I 
-196 -198 I 
-242 -245 I 

5736.2281 HAZY 
5736 .5813 
5738.2422 
5738.5146 
5739.0057 
5739.1280 
5739.2067 
5739.2993 
5739.7244 
5740.0516 
574 1.5282 
5741 .M24 
5742.4955 
5743.6007 

5744.1977 
5744.9484 
5745.1643 
5745.2835 
5745.3498 
5745.4 129 
5747.0984 
5747.2226 HAZY 
5747.8964 
5747.9750 
5748.4473 
5749.0010 
5749.0936 
5749.3386 
5749.4454 

5749.6286 
5749.6670 
5750.0416 
5751.4486 
5751.9972 
5752.5301 

5753.5038 
5754.1081 

5755.0383 
5755.1589 
5755.2834 

5755.9120 
5756.8202 
5758.5880 HAZY 
5758.924 1 
5759.0242 
5759 2399 
5759.5229 
5760.6520 PB 

5763.1795 

PB 

5743 .a984 

5749.5628 

5752.7668 

5754.7782 

5755.4968 

576 I. 3598 

1 



1 17345.830 1 34650.965-17305.142 7 1 . - . 2.0- 2.0 
17341.907 0 

2 173~1.752 i 2 w 0 . 1 0 0 -  7498.364 16 i 1.5- 2.5 1.5- 2.5 
17340.5':8 2 I 

1 17339.942 5 27578.418-10238.473 -3 I 5.0- 6.0 5.0- 6.0 
17339.299 3 I 

1 17337.001 2 26516.261- 9179.262 2 I 5.0- 5.0 5.0- 5.0 
1 17336.455 3 14292.176-31628.619 12 I 5.0- 6.0 5.0- 6.0 
1 17335.650 0 16155.109-33490.744 15 I . - . 5.0- 5.0 
2 17333.094 2 33619.660-16756.582 
2 17332.259 ? 32220.775-15488.530 
1 17330.601 2 14912.011-32242.810 
2 17329.227 0 15557.155-32966.390 
1 17328.494 0 18591.122-35919.595 

17328.255 0 
1 17325.442 9 8768.139-26093.553 
1 17324.951 0 33070.573-15745.648 
2 17324.736 0 25q62.945- 8533.233 
1 17323.516 0 18046.108-35369.610 
1 17322.866 OW 22705.155-40028.005 
1 17322.866 OH 12322.613-29545.433 

1 17318.636 2 14692.549-32011.173 
1 17317.954 2 30395.841-13677.903 

17321.009 OC 

17316.903 1 

16 
14 
2 

-7 
21 

18 
26 
24 
14 
19 
46 

12 
16 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- . 0.5- 0.5 
215- 3.5 2.5- 3.5 
4.0- 5.0 4.0- 5.0 . - . 2.5- 2.5 . - . 4 . 0 -  5.0 

2.0- 1.0 2.0- 1.0 . - . 2.0- 3.0 . - . 4.5- 5.5 . - . 4 . 0 -  5.0 . - . 1.0- 2.0 . - . 2.0- 1.0 

. - . 2.0- 3.0 . - . 2.0- 1.0 

1 17315.535 o 13726.661-31042.204 42 i . - . 3 . 0 -  3.0 
1 17315.256 o 31657.182-14341.947 21 I . - . 2.0- 2.0 
1 17312.365 0 13C65.603-37177.970 -1 I . - . 4.0- 5.0 

17311.602 0 I 
2 17310.881 0 27542.165-44853.015 31 I . - . 2.5- 2.5 
1 17303.480 1 25083.129- 7774.653 4 i . - . 5.0- 4 . 0  

17305.469 0 I 
2 17305.235 0 2E394.140-46199.395 -17 I . - . 3.5- 3 . 5  

~ ~ . - . - - . - ~ ~ _ _ _  
i i730+.501 3 8758.139-26072.627 i 3  i 2:o- 2.0 2.0- 2.0 
1 17303.598 1 21603.247- 4299.659 10 I . - . 2.0- 2.0 
1 17302.403 3 12322.613-29625.003 13 I 2.0- 2.0 2.0- 2.0 

17302.056 4H I 
1 17301.024 5 11747.245-29048.255 14 I 0.0- 1.0 0.0- 1.0 
2 17300.437 o 2EM7.310-46187.750 -3 i . - . 0.5- 1.5 
1 17300.239 o 16304.260-33604.497 2 i . - . 4.0- 3.0 
1 17299.947 0 25074.585- 7774.653 15 .I . - . 4 . 0 -  4 . 0  

1 17293.869 1 14912.011-32210.885 -5 I . - . 4 . 0 -  4 . 0  

1 17298.033 1 20521.579-37819.580 32*l . - . 6.0- 7.0 

17299.762 0 I 

17298.518 0 I 
17297.568 0 I 

1 17236.959 o 2 2 1 8 2 . 0 3 0 - 3 ~ 9 . 0 0 0  -11 i . - . 2.0- 3.0 
1 17296.160 0 18046.108-35342.260 8 1  . -  . 4.0- 4.0 

17295.7C6 0 
2 17293.666 1 16499.640-33793.295 11 i . - . 3.5- 4.5 
1 17292.722 2 16304.260-33536.975 7 I . - . 4.0- 5.0 

. 3.0- 4.0 1 17290.020 0 25064.653- 7774.653 20 I . - 
1 17255.247 0 13726.661-31015.877 31 I . - . 3.0- 4 . 0  

17290.942 0 I 
17283.551 0 1 

OBS OBS OBS 
62 G1 OG 

f : . .30 

1113 1144 .31 

. .25 . .14 

1.44 -0.12 1.56 
iki iioi .26- 

.50 1.20 .70 

:365-0:09 .46 

1:46 1:45 .01 

1 

36 1150 1.14 

030 .905 .125 

000 .900 
1.25 

.790 .795 .005 
1.28 1.32 .04 

TERM TERM TERM I OBS TERM I 

I I 

G2 G1 DG I IS IS I WAVELENGTH ------------------*----------*------------ 
1.250 o.ooo* o i-084 - 8 4 ~  

I 
1.025 1.321* 296 I 316 320 

1.120 1.431* 311 

1.200 1.454~ 254 
0.970 1.110 140 
0.948 1.084 136 
1.470-0.122 1592 
1.315 1.057 258 
0.496 1.215 719 
1.000 1.040* 40 
0.965 1.120* 155 

0.362-0.082 4 t h  
0.673 1.145 472 
1.065 1.514 449 
0.694 1.12031 426 

1.036 0.705 331 
-0.020 0.980~1000 

I 
I 117 118 
I -  
I+ 48 
1-150 -149 
1-235 -240 
I 348 346 
I 225 231 
I-126 4;: 

I -68 
I *  

37 
160 
45 

I 
I 

-30 1 
I 
I 

5763.4759 
5764.7797 
5764.8312 
5765.2315 
5765.4330 
5765.6466 
5766.4110 
5766.5926 
5766.8604 
5767.7 108 
5767.9887 
5768.4740 
5768.9979 

I 5769.2419 
, 5769.3182 
I 5770.2552 
I 5770.4218 
I 5770.4934 
I 5770.8998 
1 5771.1163 
1 5771.1163 
I 5771.7350 

0.292 i . i40* 848 i-187 -185 i 5772.5259 
1.470 1.442* 28 1-105 -109 I 5772.7532 

I 5773.1036 
-88 I 5773.5430 

I 
1.150 1.010 140 I 

232 I 5773.6527 0.000 0.852* 0 I 
1.100 1.125 25 I -222 I 5774.6165 

i 5774.8714 
I 5775.1119 

i 
0.934 0.920* 14 I 
1.160 1.463~ 303 i 179 178 i 5775.9130 

I I 5776.9247 
1.009 0.955 54 I I 5776.9951 
0.362 1.500*1138 1-353 -361 I 5777.2412 
0.060 1.482~1422 I 35 I 5777.5427 
1.036 0.910* 126 1-189 -196 I 5777.9417 

i 025 i 5778.0476 
0.000 0.900 0 1-25? -262 I 5778.4022 
0.162 0.740 578 I I 5778.5983 
1.285 1.210 75 I -189 I 5778.6644 
1.507 1.463 44 1-156 -151 I 5778.7620 

I 5778.8233 
71  I 5779.1221 

I 
0.496 0.995 499 I 

I I 5779.2394 
1.246 1.110* 136 1-128 -134 I 5779.4014 

I I 5779.5568 
1.295 
0.694 

0.773 
1.285 

0.980 

0.970 
1.110 

0.800 
1.315 

1.463 

325 
416 

27 
30 

483 

i 
I 
I 
I 

1-111 
I -223 

i 
46 I 

I 
-220 I 

I 
-67 I 

-302 I 

5779.7602 
5780.0272 
5780.1790 
5780.8608 
5781.1764 
5781.77 15 
5782.0799 

i 5782.2367 i 
1.150 1.170 20 I -137 I 5782.6728 

IS* 

c2 
c2 

W 
m m 

IS* 

CQ 



c 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

17255.710 
1 17220.455 
2 17230.2rt6 
2 17273.707 

2 
1 17061.874-34562.360 
2 17296.905-34577.135 
4 31000.010-13726.318 
7 23416.666- 6144.515 
2 25044.687- 7774.653 
1 23413.710- 6144.515 
1 34013.940-16745.720 
0 37589.795-20322.349 
1 15304.260-33570.935 
0 20043.465-373C8.707 
1 26443.910- 9179.262 
0 40513.220-23249.745 
0 
0 
1 
1 34565.410-17305.142 

5783.5216 
5785.2703 

5787.5404 
5788.0588 
5788.7670 
5789.0492 

5789.6349 
5789 -8958 
5790.3743 

5790.9710 
579 1 .034 1 
5791.5447 
5791.6232 
5792.0329 C 2  
5792.0329 C 2  
5792 -8132 
5793.0512 
5793.6586 

1 5793.8392 
1 5793.9245 
I 5794.2617 

5795.4407 

5785.3503 

5789.3764 

5790.5786 

- 
- 155 - - 5* 

376 369 
+ 19 

123 135 
78 

349 

-174 -176 
9 

145 139 

-1 
16 
15 
9 

13 
10 
9 

12 
5 

11 
-4 
-1 

41 
6 

-5 
-20 

5 
10 
5 

-1 
7 

-9 
7 

11 
50 
4 

. - . 4 . 0 -  5.0 
4.5- 4.5 4.5- 4.5 
1.5- 2.5 1.5- 2.5 
2.0- 3.0 2.0- 3 . 0  
4 . 0 -  4 . 0  4 . 0 -  4 . 0  

1 - . 4 . 0 -  3 .0  
. - . 3.5- 2.5 . - . 5.5- 6.5 . - . 4 . 0 -  4 . 0  - - . 5.0- 4 . 0  

6.0- 5.0 6.0- 5.0 . - . 3.5- 4.5 

1.217 1.120* 97 
0 .494  1.010~ 516 
1.669 0.784 885 
1.320 1.473* 153 
1.210 1.463* 253 
0.000 1.473* 0 
1.121 1.671 550 
1.120 1.314* 194 
1.285 1.130* 155 
0.925 1.040 115 
1.045 1.454 409 
0.925 1.475 550 

:50 1 : O l  .51 
1.68 .79 .89 
1.33 1.48 .15 . .26 

1 17272.160 
1 17270.047 
1 17269.205 
2 17265.229 
2 17257.453 
1 17266.680 
1 17265.253 
1 17264.644 
2 17263.474 

17263.286 
1726 1.764 
17261.530 

1 17260.309 
1 17260.309 
1 17257.934 
2 17257.275 

17255.466 
17254.928 

1 17254.674 
1 17253.670 
2 17250.160 
1 17247.803 
1 172‘16.229 
1 17?1.$.644 
1 17241.560 
2 17?41.471 
2 17239.725 
1 17239.491 

17239.133 
17239.046 

1 17233.590 
1 17237.571 
1 17233.241 
1 17232.302 

. .408 

I . - . 1.0- 2.0 I . - . 4 . 0 -  3 .0  I 
. - . 1.0- 2.0 I . - . 6.5- 7.5 I 

I 

0.980 O.OOO* 0 
1.134 1.135 1 
1.180 1.038~ 142 
1.180 1.345 165 

i- 
232 

I 
I 
I -154 

I 332 334r 

- 
1 35603.601-19343.298 
1 21515.136-33773.125 
1 39176.695-21919.400 
0 
0 
0 15856.888-33111.557 
5 14025.007-31278.667 
2 20073.840-37323.995 
0 16602.505-35850.314 
OC 36553.653-19337.431 
OC 15424.387-32669.040 
0 30770.199-13528.246 
0 40491.205-23249.745 
0 39101.810-21862.135 
0 32955.135-15745.648 
0 

i . - . 1.0- 2.0 I . - . 4 . 0 -  5.0 I 
5.5- 5.5 5.5- 5.5 I 

I 
I -132 
1-115 -115 
I 114 119 

1.103 1.315 212 
0.975 1.010* 35 
0.790 0.935* 145 
0.910 1 .040~  130 
1.135 2.410*1275 
1.106 1.000* 106 
1.216-0.590*1806 
1.155 1.475 320 
0.980 1.320* 340 
0.757 1.145 388 

:99 1102 .03 
.790 .935 .145 . - . 6.0-.6.0 . - . 1.0- 1.0 

. - . 3.0- 3.0 . - . 2.0- 1.0 . - . 4.5- 4.5 
1.5- 2.5 1.5- 2.5 . - . 2.0- 3.0 

5796.23 10 
5796.7617 
5797.2945 
5798.1969 
5798.36 14 
5798.9486 
5799.0273 
5799.1477 
5799.1770 
5799 3 3 0 4  
5799.6732 
5801.1305 
5801.4466 
5801.5122 
580 1.7 126 

i t  5802.0042 

133 I 120 121 I 5803.6752 
I 1 5803.9204 

5804.0542 
5806.6615 
5806.6615 
5806.9597 
5807.1148 
5807.9053 
5808.5269 
5808.6976 
58 10.8342 
5814.3760 
5814.9462 

1-068 i 5802.1483 

58 
74 

i 
I 
I -181 
I+ 145 

i 
I 
I 
I 

I I 
I 223 223*1 
I 164 1 
I I 
I I 
1-233 -232 I 
I- -28 I 
I- -56 I 
I -200 I 
(-181 -188 I 
I 185 I 

I 

i97 1 i32 .35 

1:03 :83 .20 
I .  
I .  

os 
0 
2 
1 
1 

‘16575.109-33833.699 0 
16520.952-33758.523 10 

14737.7€3-31970,100 -10 
12322.613-29554.716 4 
33507.825-16276.332 19 

17045.776-34279.010 7 

. - . 3.0- 2.0 . - . 5.0- 5.0 . - . 1.0- 1.0 . - . 3.0-  4 . 0  
2.0- 3.0 2.0- 3 . 0  . - . 2.0- 2.0 

0.999 0.930 69 
0.736 0.830 94 
1.474 1.710* 236 
0.815 1.100* 285 
1.036 0.831 205 
1.109 1 .880~  771 

1 17232.107 3 
1 17231.512 0 

17230.646 1 
17230.218 1 

2 17225.635 4 
17224.957 0 
17224.560 1 

2 17216.826 1 
1 17216.826 1 
2 17215.942 2 

5.5- 5.5 

. .  . .  
3.5- 4.5 
1.0- 2.0 
4 . 0 -  5.0 
2.0- 1.0 . .  

. .  

5.5- 

3.5- 
2.0- 
3.5- 
1.0- 

2.0- 
6.0- 

8.0- 

I .  
5.5 I .780 

I .  
I .  

.9 15 

1:58 
1.47 

1 :26 

i 
.135 I 0.790 0.923* 

I 
I 
I 1.470 0.800* 
I 1.518 1.204 

.32 I 1.270 1.590 

. 3 i  I 1.180 1.482* 302 i 112 108 i 

.23 I I -  I 

.90 I 0.362 1.260 
I 1.335 1.230 
I 
I 
I 1.170 0.000* 

P8 

a 
c2 

J3040Q 

20073.840-37299.525 0 

i 254 i 
670 I I 
314 I -301 I 
320 I 284 284*1 

23538.650-40755.465 11 
13546.917-35563.728 15 

2.5 i i 
3.0 I . 
4.5 I 1.26 
2.0 I 1.16 

~ ~ - .  -. . _ _  - 
38507.290-21291.350 2 
21515.135- 4299.659 5 1 172151482 8 

17213.135 2 
1 17211.297 3 
1 17210.791 0 

I .  
1.0 I .36 
5.0 I . 

I .  
I .  

8.0 I . 

8768.139-25979.424 12 
22818.S40-40029.640 -9 

17204.463 1 
17193.983 2 

1 17192.297 1 17554.704-34746.981 20 



2 17189.565 1 
17187.442 1 
171E5.318 1 

2 17185.749 G 
2 171P2.320 6 

17178.492 2 
1 17175.263 2 
2 17173.i52 0 
1 17170.708 2 

17168.7E4 3 
1 17165.956 3 

17162.556 0 
17162.110 0 

2 17151.305 1 
2 17159.037 2 
i 17159.057 2 
1 17157.859 3 
1 17157.186 0 

17155.664 1 
2 17154.015 0 

1 17151.735 0 
1 17152.a31 o 

17153.700 
17 150.700 

1 17150.455 
1 17149.145 

17 149.063 
1 17145.525 
2 17144.279 
1 17138.474 

17134.530 
17 132.9 14 
17 132.287 

1 17131.167 
1 17130.353 
1 17129.729 
1 17129.238 
2 17128.399 
1 17124.989 
1 17122.479 
1 17122.147 
2 17121.815 
1 17121.333 

17 117.851 
1 17117.610 
2 17117.102 
2 17114.659 

17 1 14.447 

3 
3 

34353.025-17163.470 10 

31619.095-14433.351 5 
32670.835-154a.530 15 

15249.635-32424.890 8 
33231.070-21057.925 7 
23315.209- 6144.515 14 

16155.109-33321.067 -2 

29026.425-46187.750 -19 
26401.370- 9242.356 23 
22t59.053-40048.080 10* 
13517.647-30575.497 9 
14025.007-31182.179 14 

24432.860- 7278.862 20 
15424.387-32577.204 14 
18046.108-35197.829 14 

7 10485.922-27637.377 
28 13726.661-30875.798 
0 
2 14763.705-31909.212 
0 38435.630-21291.350 
3 26317.729- 9179.262 
0 
0 
1 
3 14853.317-31934.470 
8 23274.858- 6144.515 
0 16595.109-33724.837 
0 24903.894- 7774.653 
1 28155.490-45286.880 
OW 33729.775-16604.726 
0 26301.732- 9179.262 
OC 20697.436-37819.580 
3 3X67.535-16745.720 
9 21420.983- 4299.659 
0 
0 30545.856-13528.246 
2 24615.450- 7498.364 
0 289 13.9 15- 1 1799.24 1 
3 

10 
8 

18 
-1 
7 

14 
10 
1 

-3 
9 
0 
9 
3* 
0 
9 

0 
16 

- 15 

1 17113.472 0 19496.402-36609.850 24 
1 17112.723 1 34839.189-17776.483 17 
1 17111.133 2 14252.176-31403.302 7 
1 17105.429 1H 14912.011-32017.434 6 
2 17102.414 3 3X13.935-13751.550 9 
2 17101.689 3 27828.005-10726.322 6 
2 17095.399 3 35614.250-18517.872 21 

. - . 3.5- 4.5 

- . 1.5- 1.5 
2.5- 3.5 2.5- 3.5 

2.0- 1.0 2.0- 1.0 
- . 3.5- 2.5 

2.0- 3.0 2.0- 3.0 

5.0- 5.0 5.0- 5.0 

. - . 2.5- 1.5 . - . 4.5- 3.5 . - . 4.0-  3.0 - . 2.0- 2.0 . - . 4 . 0 -  4 . 0  

. - . 3.5- 4.5 . - . 3.0- 4 . 0  . - . 4 . 0 -  3.0 

1.0- 1.0 1.0- 1.0 - . 3.0- 4 . 0  

1.0- 1.0 1.0- 1.0 . - . 5.5- 4.5 . - . 4 . 0 -  5.0 

- . 4 . 0 -  3.0 
4 . 0 -  3.0 4 . 0 -  3.0 - . 3.0- 3.0 . - . 3.0- 4 . 0  . - . 5.5- 5.5 . - . 5.0- 6.0 - . 5.0- 5.0 . - . 7.0- 7.0 

- . 1.5- 2.5 
3:O- 2.0 3.0- 2.0 

. - . 2.0- 1.0 
- . 1.5- 2.5 - . 5.5- 5.5 

- . 3.0- 2.0 - . 3.0-  2.0 '. - . 5.0- 5.0 
- . 4 . 0 -  4 . 0  

4.5- 5.5 4.5- 5.5 . - . 4.5- 4.5 
1.5- 0.5 1.5- 0.5 

5:5- 5.5 

23 1.23 

36 

72 

34 0 

P4 

95 

-06 .30 

.77 1.05 

.475 .135 

.20 .26 

.95 

355 1 :280 .925 

065 .880 .945 

60 1:47 .13 

65 1:65 
67 1.49 .18 

. .157 

21 1.30 .09 
40 1.39 .O 
56 2.78 1.22 

1.199 1:200 1 

1.613 1.925 312 
1.361 1.057 304 

0.715 1.770*1055 
1.130 1.590+ 460 
1.335 1.473 138 

0.948 1.200* 252 

1.150 0.740 410 
1.220 i.x& 149 
1.263 1.005 258 
0.892 0.375 517 
0.975 1.210* 235 

1.110 1.545* 435 
1.106 0.980* 126 
0.694 1.080 386 

0.355 1.280 925 
1.150 1.080* 70 

0.066 0.888 954 
1.150 1.590* 440 
1.180 1.454* 274 

0.786 1.090 304 
1.604 1.473 131 
0.999 1.160 161 
0.915 1.463 548 
1.140 1 .000~  140 
1.125 0 . 9 5 0 ~  175 
1.060 1 .454~  394 
1.250 1.110* 140 
1.670 1.671* 1 
1.663 1.482 181 

1.541-0.590~2131 
1.011 1.321 310 
1.300 1.373* 73 

1.555 1.025 530 
0.990 0.565 425 
0.970 1.205 235 
0.496 1.020* 524 
1.210 1.236* 86 
1.410 1.391* 19 
1.560 2.755 1195 

483 483 

375 

257 256 
226* 

-254 -263 

- -44 

-190 -190 

137 

-181 -176 
-292 

103 
-273 

0 
156 

-222 -222 
-261 -275 

-7 1 

-073 -73 
342* 

111 
-22 

-077 -54 
-205 

105 

106 
- 193 

- 16 
-134 

-040 -18 
332 327 

136 
129 141 
161 144 

-284 
-098 -98 
-288 -299 
-069 -74 
271 271* 
108 107 
239 232 

5815.8704 
5816.5888 
S16.9692 
5817.1618 
58 18.3227 
5819.6 192 
5820.7 134 
582 1.4289 
5822.2575 
5822.9 100 
5823.8693 
5825.0230 
5825.1744 
5825.4473 
5826.2176 C2 
5826.2176 C2  
5826.6 176 
5826.8462 . 
5827.0235 
5827.9223 
5828.3256 
5828.6980 
5829.0498 2LNS 
5829.0498 2LNS 
5829.1297 
5829.5783 
5829.6062 
5830.8092 
5831.2329 
5833.2081 
5834.5508 
5835.1011 
5835.3146 
5835.6961 
5835.9735 
5836.1860 
5836.3533 
5836.6392 
5837.80 15 
5838.6572 
5838.7704 
5838.8837 
5839.0480 IS* 
5840.2358 
5840.3180 
5840.49 13 
584 1.3250 
5841.3974 J60609 
5841.7302 
584 1.9859 
5842.5287 
5844.4770 HAZY 
5845.5074 
5845.7552 
5847.5640 



HAVEHUI :BER ----------- 12 - 11 
I OBS OBS TERM TERtl I 

0-C I J2 - J1 J2 - J1 I 
t. -----+-------------------- 

I I 
I I 

20 I 1.0- 1.0 1.0- 1.0 I 
14 I 7.0- 6.0 7.0- 6.0 I 

20 I 5.0- 4 . 0  5.0- 4 . 0  I 
18 I . - . 5.0- 4 . 0  I 
31 1 4.5- 3.5 4.5- 3.5 I 
20 I . - . 8.0- 8.0 I 

I I 
20 I 2.0- 1.0 2.0- 1.0 I 

I I 
23 I 1.5- 2.5 1.5- 2.5 I 
24 I 1.5- 0.5 1.5- 0.5 I 
-7 I . - . 4 . 0 -  3.0 I 
21 I . - . 3.5- 4.5 I 
20 I 1.0- 0.0 1.0- 0.0 I 
13 I . - . 4 . 0 -  3.0 I 

I I 

OBS 
62 

05s 
G1 

05s 
DG 

I OBS 
I 1s 
I 

1-192 
1-396 
1-195 
I 161 

I 162 
1-220 
I 

I 

I 
I 
I 

I 
I 
I 
I 
1-338 
I 

.+----. 

I -062 

I-168 
I 171 

I -219 

I 298 

TERM 
IS _----- WAVELENGTH NOTES ------ 

1.21 

.520 

.805 

.975 
1.33 

1 :82 

-t. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 .  
I 
I 
I 
I 
I 
I 
I 
t 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

4 

17055.963 
17094.997 
17091.116 
17089.287 
170S5.035 
1708 1.750 
17079.369 
17078.803 
17078.33 1 
17077.965 
17074.733 
171373.364 

7 
1 
4 

5iZ34.422-10238.473 1.40 .19 

.595 

.80 

.26 

1.240 1.431~ 191 -62 

-199 
-398 
-196 

- 178 162 

16 1 

5847.7131 
5848.0436 
5849.37 15 
5349.9976 
585 1.4535 
5852.5788 
5853.3947 
5853.5870 
5553.7505 
5853.8759 
5854.9840 
5855.4535 
5855.7663 
5855.8599 
5855.9947 
5856.0884 
5856.1590 
5856.4836 
5856.6942 
5857.0778 
5857.5954 
5858.2994 
5858.8532 
5859.21 17 
5359.4390 
5860.6983 

1.115 
1.61 
.975 
1.59 

1 :50 

0.525 1.110* 585 
0.801 1.605 804 
0.970 0.973 3 
1.330 1.596~ 266 
1.170 O.OOO* 0 

PB 

2 
1 17554.704-34634.053 

19281.917- 2203.606 

33820.430-16745.720 
17073.340- o . o m  

.32 

.260 
2.57 

1.822 1.495 327 
3 
1 
3 
0 
2 
4 
1 
1 
0 
0 
7 

1.410 1.671 261 
0.576 3.150 2574 
0.496 1.090 594 
1.060 1.391~ 331 
0.355 0.000 0 
1.100 1.135~ 35 

169 
75 
96 

-224 

17072.452 
17C72.179 
1 7 u  1.765 
17371.513 
17071.7.07 

2 
1 
1 

.359 .ooo 
120 

35331.915-15761.580 
31411.690-14341.947 
30794.930-13726.318 
16532.104-33599.280 

19074 .292-36137.730 
32195.835-50053.235 
14025.007-31086.744 
1542G.387-32432.465 
20231.080- 3235.770 
24834.706- 7774.653 
34OE8.695-17039.487 
17045.776-34093.375 
14763.705-31810.821 
17045.776- 0.000 

12159.465-29204.308 

17070.~51 
17069.747 
17063.629 
17067.121 
17065.070 
17063.457 
17062.413 
17061.751 
17053.085 
17055.943 
17050.057 
17049.229 
17047.603 
17047.108 
170G5.796 
17045.432 
17064.854 
17044.423 
17041 -645 
17039.383 
17038.951 
17033.353 
17037.764 
17032.719 
17032.142 
17031.705 
17028.9 10 
17027.833 
17025.899 
17017.203 
170 16.815 
170 15.766 
170 54.653 
17013.673 
17012.293 
17011.161 
170 10.425 
17009.955 

26 i . - . 4.5- 5.5 i 
4 I . - . 2.0- 2.0 1 
17 I 1.5- 2.5 1.5- 2.5 I 
-55 1 3.0- 2.0 3.0- 2.0 I 

1.170 1.296~ 126 
1.289 0.852 437 
1.084 0.784 300 
0.300 1.606 1306 

208 
298 
-80 

-85 

-36 
-338 
168 
100 
2583 
41 - 127 
-80 

-215 

1:09 
.313 

.78 
1.64 

.31 
1.33 2H 

0 
2u 
1 
2 
1 

HAZY 
I -i 

19 I . - . 2.0- 2.0 1 
13 I . - . 4.5- 3.5 I 
14 I . - . 4 . 0 -  5.0 I 
7 I 3.0- 4 . 0  3.0- 4 . 0  I 
33 I . - . 1.5- 0.5 I 
4 I 4 . 0 -  4 . 0  4 . 0 -  4 . 0  I . . 2.5- 1.5 I 

1.0- 1.0 I 
- 8 1  . -  . 1.0- 2.0 I 
20 I 1.0- 0.0 1.0- 0.0 I 

I ' I  
1 1  I . - . 4 .0 - .  5.0 I 

I . 5.5- 4.5 I 
I 

-51 . -  
-27 I . - . 1.5- 1.5 I 
-16 I 3.5- 2.5 3.5- 2.5 I 
10 I . - . 1.5- 1.5 I 

I I 
-23 I 1.5- 1.5 1.5- 1.5 I 

I I 
I . 4 . 0 -  3.0 I 

I 
-2*l . - 
9 I 5.0- 6.0 5.0- 6.0 I 

I I 
6 I . - . 4 . 0 -  3.0 I 
8 I 4.0- 5.0 4 . 0 -  5.0 I 
-21 . -  , 0.0- 1.0 I 

I I 
I I 
I I 

'1 I . 1 . 

21 I 3.5- 2.5 3.5- 2.5 I 
23 I . - . 3.0- 2.0 1 
32 I . - . 2.0- 3.0 I 

1.55 

1: 100 

1:13 

1.55 

1:325 

1.532 1.525 7 
1.164 1.000~ 164 
0.975 0.795 180 
1.106 1.330~ 224 
1.377 0.299 1078 
1.145 1.463 318 
1.340 1.354 14 
1.474 1.310~ 164 
-0.066 0.865 931 
1.474 0.000 0 

2 
1 W m 

W .225 

.32 
0 
5 
0 
0 
0 
9 
4 
1 
1 
0 
0 
1 
0 
2 
2 

586 1.4343 
5863.4578 
5863.7426 
5864.3019 
5864.4721 

1.45 i 107 
I 
I 
I 
1-078 . o o o  

1.06 
1 :460 5864.9235 

.34 I 243 
I 
I 
I 
I 
I 
I -76 
I 340 
I 

5865.04G SO 2JOG 
5865.2477 
5865.3960 
5866.352 1 
5867.1309 
5867.2796 

0.844 0.896 52 

2 
2 
2 
2 

29523.355-46565.005 
22541.470- 5502.060 
30765.285-13726.318 

1.165 1.040* 125 
0.420 1.169~ 749 
1.190 0.784~ 406 
1.650 1.351 296 

134 
284 
207~ 

324 

.395 

1470 

34077.830-17039.437 

29040.245-12007.503 

5867.4856 
5867.6%% 
5869.4264 1 : 445. -0: 025 2 1.447-0.019 1466 _ _ ~ ~ .  

5869.6253 
5869.7759 
5870.7393 
5871.1106 IS* 
5871.7775 

i 
I 
1-166 

36372.210-19343.298 
16 155.109-33 182.933 

14'l25.007-31042.204 
16304.260-33321.067 
16202.112-33217.880 

1.082 1.135 53 
0.943 1.050 102 

230 - 168 
-87 - 1% 

.950 1.045 

1:20 

.094 

-08 

I 
1-077 

!-193 

I 

0.975 1.010 35 
1.285 1.200~ 85 
0.000 0.520~ 0 

5874.7781 
5874.9121 
5875.2742 
5875.6556 
5875.9970 

I 5876.4737 
I 5576.8647 
I 5877.1190 
I 5877.2814 

1:28 

i-195 

I 
I 25a 2 

1 
1 

33756.860-16745.720 
155Z2.104-33542.506 
19281.917-36291.840 

1.29 1.70 .41 1.272 1.671 399 
0.300 1.123 823 
1.822 0.980 842 

253 
-32 
-226 

I 



C W"JEtlU!lBER I T2 - TI 0-C 

17009.276 
2 17009.097 
17006.725 

1 17004.509 
1 17004.300 
1 17003.528 
17002.6 15 
17002.200 

2 17001.134 
1 16999.832 
2 16999.164 
1 16936.119 
1 16995.331 
16993.789 

1 16990.688 
1 16989.885 
1 16957.736 
2 16987.553 
1 16986.496 
1 16986.183 
1 16955.849 
1 16985.619 
1 16932.950 
1 16977.998 
1 16975.829 
2 16975.339 
1 16974.214 
1 16970.297 
1 16969.802 
1 16969.802 

0 
0 31000.010-13990.952 39 
0 
i 12177.963-29182.445 27 
2 33609.070-16504.785 16 
0 22429.964-39433.510 2 
0 
0 
4 30727.440-13726.318 12 
7 19203.415- 2203.606 23 
6 17296.905-36236.050 19 
0 34772.583-17776.483 19 
2 16853.909-33Z84.230 10 
0 
0 16734.151-33724.837 2 
2 14025.007-31014.877 15 
3 13726.561-30714.335 12 
2 31516.789-48504.345 -12 
3 14292.176-31278.667 5 
4 17554.704-345't0.880 71 
1 24091.173-41077.010 12 
1 16304.260-33289.&69 10 
2 32728.535-157rt5.648 13 
4 27216.453-10238.473 13 
1 16595.109-33570.935 3 

6 9386.&01-26560.997 18 
2 26149.538- 9179.262 21 
3C 16520.962-33490.744 20 
3C 19558.257-36528.070 -11 

3 33721.040-16745.720 19 

16968.913 2 
1 16967.424 0 
1 16965.983 2 
2 16964.200 4 
1 16964.200 9 
16962.937 0 

2 16961.391 0 
1 16959.845 0 
2 16959.301 3 
1 16953.027 0 
2 16956.966 0 
16956.692 0 

1 16956.X9 1 
1 16955.322 1 
16952.453 0 

2 16951.014 0 
16950.764 0 

2 16950.317 0 
16549.766 3 

2 16948.269 0 
1 16345.467 2 
1 16945.237 3 
16944.778 1 
16942.272 2 
16941.451 3 

24742.092- 7774.653 -15 
i6532.104-33498.07i 16 
17296.905-34261.065 40 
93% -80 1-26350.922 19 

31542.950-48504.345 -4 
14737.788-31697.633 0 
26201.645- 9242.356 12 
20043.465-37001.490 2 
27059.565-44016.500 31 

23100.887- 6144.515 17 
34527.915-17572.608 15 

16499.640-33450.655 -1 

38492.760-21542.435 -8 

35614.250-13666.006 25 
12322.613-29269.059 21 
lOG6.922-27432.195 14 

13517.647-30459.091 7 

oas oes TERM TERM I OBS 03s OBS 
J2 - J1 J2 - J1 I 62 GI OS 

--------------------+------------------ 

I 
I .  - . 1.5- 1.5 ! . 
I .  - . 1.0- 1.0 I . 

- . 5.0- 6.0 I . 
- . 4 . 0 -  4 . 0  I . 

I .  
I .  

1.5- 2.5 1.5- 2.5 I 1.22 .78 .44 
2.0- 1.0 2.0- 1.0 I 1.02 1.50 .48 
4.5- 4.5 4.5- 4.5 I .50 .77 .27 - . 3.0- 2.0 I . - . 6.0- 7.0 I 1.100 1:105 .005 

I .  - . 2.0- 3.0 I . 
- . 3.0- 4 . 0  I 1.15 1.15 
- . 2.5- 2.5 I . 

- . 3.0- 3.0 I . - . 4 . 0 -  5.0 I . 

- . 3.0- 4 . 0  I . 
- . 5.0- 5.0 I .80 .80 

4 . 0 -  4 . 0  4 . 0 -  4 . 0  I . . .198 

5:O- 5.0 5.0- 5.0 I . . .041 
8.0- 8.0 8.0- 8.0 I 1.17 1.27 .099 

3:O- 3.0 3.0- 3.0 I . . .205 
5.0- 6.0 5.0- 6.0 I 1.17 1.42 .25 

1:5- 2.5 1.5- 2.5 I 1.25 1:68 .43 

4:O- 5.0 4 . 0 -  5.0 I 1.37 1.46 .09 
5.0- 5.0 5.0- 5.0 I .73 1.07 .34 - . 2.0- 3.0 

- . 4 . 0 -  4 . 0  - . 3.0- 3.0 
4.5- 4.5 4.5- 4.5 - . 5.0- 4 . 0  

. - . 1.5- 2.5 - . 3.0- 4 . 0  
2:5- 3.5 2.5- 3.5 . - . 5.0- 6.0 

- . 4.5- 4.5 

. - . 3.0- 3.0 
- . 2.0- 2.0 

- . 3.5- 2.5 

- . 3.5- 2.5 

1.5- 2.5 1.5- 2.5 
2.0- 1.0 2.0- 1.0 
1.0- 1.0 1.0- 1.0 

3.5- 4.5 
2.0- 2.0 2.0- 2.0 

i 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 

. .63 

. .44 
.800 .795 .005 

1i05 1i38 -33 

: 1:43 .67 
1.54 1.35 .19 
1.03 1.10 .07 
.35 1.12 .77 

. .25 . .308 

1.669 1.728 59 

0.525 0.000* 0 
1.057 0.950* 107 
1.279 0.925 354 

1.208 0.784 424 
1.021 1.495 474 
0.494 0.768 274 
0.990 0.555* 425 
1.098 1.105 7 

0.928 1.160 232 
0.975 1.170 195 
1.150 1.150 0 
1.215 0.790* 425 
0.970 1.010* 40 
1.170 1.270~ 100 
1.245 1.100 145 
1.285 1.095 190 
0.947 1.145 198 
1.180 1.431* 251 
0.999 1.130* 131 
1.228 1.671 443 
0.801 0.796 5 
1.360 1.454* 94 
0.736 1.084 348 
0.145 0.985 1130 

0.980 1.463* 483 
0.300 0.770 470 
0.494 0.920 426 
0.801 0.796 5 

1.026 0.790* 236 
0.815 1.187 372 
iii% i 3 6  333 
0.925 1.035 110 
1.030 1.050~ 20 

1.520 1.473 47 
1.310 0.555 755 

0.773 0.941 168 

1.095 1.279 184 

1.560 1.355 195 
1.036 1.110* 74 
0.355 1.130~ 775 

0.892 1.255 363 

66 

- 188 
-47 
-45 

336 339 
153 155 
064 53 

-115 
-322 -323 

-232 -229 
-136 -136 

-103 

-117 -113 
-245 -246 

3 
-138 

157 157 
107 109 

-133 
339 336 
-243 -244 

-54 
-26 

-3 
22 
154 

-136 -144 

-282 - 123 
140 139 

5 
232 

094 94s 
-151 -157 

-82 

263 
146 156 
-201 -203 
-333 -338 

140 
-292 

5877.5160 
5877.5779 
5878.3976 
,5879.1637 
5879.2360 
5879.5029 
5879.8186 
5879.9621 
5830.3308 
5830.78 12 
5881.0123 
5882.0659 
5882.3387 
5882.8724 
5883.9461 
5884.2242 
5884.9686 
5885.0320 
5885.3982 
5885.5067 
5885.6224 
5885.7021 
5836.6271 
5883.3441 
5889.0964 
5889.2664 
5889.6567 
5891.0162 
5891.1880 
5891.1880 
5891.4967 
5892.0 137 
5892.5141 
5893.1335 
5893.1335 
5893.5722 
5894.1094 
5394.6467 
5894.8358 
5895 2787 
5895.6475 
5595.7428 
5895.8682 
5896.2192 
5897.2153 
5897.7177 
5897.8047 
5897.9602 
5898.1-589 
5898.6729 
5899.3002 
5899.71 10 
5899.8882 
5900.7609 
590 1.0468 

G1.08Q 

IS* 

ZLNSQ 
21n5q 
DJ1 2JOG 

2 LNS 
2 LNS 

HSI 2JDG 

PB 

JP SO P 

w 
4 
0 



C c 
OBS TERM 
IS IS --------- 
279 -281 
199 -201 
212 
125 135 
126 119 

155 
233 

176 -178 

162 

33 1 
273 -271 

98 
208 

-281 

121 -124 - 199 

078 -90 
493 493* 
181 -173 

-138 
148 -150 
365 -370 
,172 -173 

-53 
217 
107 -106 
285 290 

-387 
104 99 
282 

326 327 
,128 -153 
,250 
056 
059 70 

223 

- 18 
68 77 

-245 
- 153 

-275 

I 
1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

t 

I CBS OBS TERH TERM I CBS 0'1s OES 
C b!A?Et~U1![3ER I T2 - T1 0 - C  I J2 - J1 J2 - J1 I 62 61 DG 
----------------------------------------+--------------------+------------------ 

I I 
1 16941.128 4 13726.661-30567.769 20 I 3.0- 4 . 0  3.0- 4 . 0  I 1.15 1.26 .ll 
1 16938.854 5 12351.522-29290.355 21 I 6.0- 6.0 6.0- 6.0 I .930 .915 .064 

16936.717 2 I 4.5- 5.5 I .  . .186 

TERM TERM TERM 
62 61 DG 

1.150 1.265 115 
0.995 0.920 75 5901.9516 

5902.6963 JQ 
5903.1298 2 16935.473 

2 16934.513 
2 16934.0&8 
2 16933.715 

3 
4 
2 
3 
2 
0 
0 
0 
0 
0 
0 
1 
1 
0 
2 
0 
0 
0 
0 
1 
0 
0 
3 
3 
0 
0 
2 
4 
1 
2 
2 
8 
3 
0 
2 
0 
0 
0 
5 
1 
0 
3 
1 
1 
0 
0 
6 
6 
0 
0 
0 
0 

25643.435- 9707.980 

22652.035- 5717.976 
2C951.215-12007,503 
9724.351-26655.622 

24432.860- 7438.364 
IS i . - . 5.5- 6.5 i 
17 I 3.5- 2.5 3.5- 2.5 I 
29 I . - . 3.5- 3.5 I 

3 I 2.5- 1.5 2.5- 1.5 I 
21 I . - . 3.0- 3.0 I 

I I 

1.420 1.485* 65 
1.110 1.321* 211 .204 

,990 

.26 

. l o5  

.23 

.205 
I 32 

.134 

,221 
.37 

,100 

.18 
,274 

1.20 

.035 

.25 

t i115 11320 

i i :  
27 I . - . 3.0- 2.0 1 . 
8 I . - . 3.0- 2.0 I . 

5903.4645 
5903.6 127 
5903.7427 
5904 .%76 
5904.8 177 
5904.856 1 
5904.93 11 
5905.0640 
5905.1937 
5905.3835 
5905.7456 
5906.6 106 
5906.9 101 
5907.5872 
5908.2206 
59 08.7782 
5908.8708 
5909.0388 
5909.2417 
5909.6672 
5909.8 1 15 
59 10.246 1 
5912.1454 
5912.4943 
59 12.5430 
5912.8241 
59 14.2887 
5914.8542 
59 16.3275 
5917.7655 
59 18.16 10 
59 19.3693 
5919.9659 
5920.1208 
5920.4591 
5922.0096 

1.185 1.596 411 
0.968-0.019 987 
0.442 1.015 573 1 15931.292 

16930.632 
16930.522 

1 16330.307 49 I I . - . 2.0- 2.0 i I 
I I 

31272.205-14341.947 1.173 0.852 321 
16929.926 
16929.554 
16929.0 10 
16927.972 

1 16925.493 
1 15924.635 

15922.695 
2 16920.881 

16919.234 
16919.019 

2 16913.538 
2 1C917.957 
1 1691~.731 

169 14.376 

i 
I 

i 
I 

15524.357-32349.853 
34G97.235- 17572.608 

21048.190-37969.065 

1.106 O . O O O *  0 
1.070 0.555~ 515 

1.030 0.832* 198 

25556.740- 8638.233 
14235.565-31213810 
20697.436-37614.165 

31 i . - . 4.5- 5.5 i 
12 I 3.5- 3.5 3.5- 3.5 I 

I I 
10. I . - . 7.0- 6.0 I 
21 I 4 . 0 -  5.0 4 . 0 -  5.0 I 
18 1 2.5- 3.5 2.5- 3.5 I 
13 I . - . 4 . 0 -  4 . 0  I 
22 I . - . 4 . 0 -  4 . 0  I . - 
21 I 5.0- 5.0 5.0- '5.0 I 
19 I 5.0- 5.0 5.0- 5.0 1 
18 I . - . 7.0- 7.0 I 

'20 I 5.0- 5.0 5.0- 5.0 I 
I I 

16 I 3.0- 4 . 0  3.0- 4 . 0  I 
16 I 1.5- 2.5 1.5- 2.5 I 
7 I . - . 1.5- 2.5 I 
9 I 5.5- 5.5 5.5- 5.5 I 

I I 
I I 
I I 

6 I 0.5- 1.5 0.5- 1.5 I 
0 I 4 . 0 -  5.0 4 . 0 -  5.0 I 

1 I 

0.976 1.514 538 
0.790 1.045 255 
1.250 1.190 60 

0.975 1.080 105 

181 1:07 
w 
I-' 

:980 1:085 
1.31 1.08 

1 16315.052 
2 16909.648 
1 16908.650 
1 16908.511 
1 16907.707 

14025.007-30940.068 
32398.160- 15438.530 
16304.260-33212.897 

1.308 1.057 251 
1.285 1 . 1 1 0 ~  175 
0.496 1.240 744 
1.280 1.075 205 

14912.011-31820.494 

9335.801-26290.302 

16520.962-33418.637 

11C40.715-28733.159 
24337.360- 74S8.364 
14561.607-31448.910 
28686.100-11799.241 

ias97.m-35805.270 

15074.958-31976.844 

1;255 1:05 
.81 1.13 

1.09 1.09 
1 16903.520 
1 16901.904 
1 16897.695 

16893.589 
1 16892.460 
2 lbCS9.012 
2 16887.310 
2 16Z36.868 

16885.903 
16E31.482 
16830.834 

2 16879.813 
1 16879.265 

16878.331 
16875.622 

1 16875.158 
16873.938 
16872.482 

1 16870.699 
1 16870.346 
1 16869.620 
1 16843.801 

16368.46 1 
1 16365.147 

16871.774 

0.801 1.125 324 
1.097 1.095 2 
0.736 0.872 136 

0.811 1.035 224 

.75 .8a 
1.28 1.28 

.814 1.035 

.93 1.30 

1:27 1:37 

- . . . . . - - _ _  . 
0.955 1.321 366 
1.149 0.800 349 
1.290 1.373* 83 

5922.2 194 
5922.5952 
5922.7875 
5923.1152 
5924.0660 fDJO2JDG 

:16 -0:022 2S287.310-12007.503 
14853.317-31732.582 

0.162-0.019 181 
0.786 1.049 263 

1.474 1.040* 434 
.98 . 

17045.776-33920.944 5924.2289 
5924.657 3 
5925.1685 

13 I I 

18 I I 

. - . 2.0- 1.0 I I 

2.0- 2.0 I I 

3 I 3.0- 4 . 0  3.0- 4 . 0  I 
6 I . - . 6.0- 5.0 I 
5 I . - . 5.0- 4 . 0  I 

. - . 

~ ~ _ _  
5925.4 172 
5925.7948 
5925.9187 IS* 
5926.1738 

1:530 1:495 
1.23 1.48 

19074.292- 2203.606 
54544.936- 7774.653 
16?C3.909-33758.523 
1Se97.584-35766.380 

16734.151-33599.280 

1.532 1.495 37 
i . i S S  i : i65 268 
1.098 0.830 268 
1.280 1.055 225 5926.4615 

5926.5810 
5927.7455 0.928 1.606 678 

I 



15074.955-31939.345 11 

i 1 360 I 
I I 

I 
I -1= I 
I I 

1 16864.398 3 .-- - 

1 16859.846 0 12522.613-29132.445 14 
1 16859.651 0 19059.958-35919.595 14 

1 1 ~ 2 . 5 6 4  1 16334.379-33696.921 22 

16853.301 0 
1 16854.565 1 
1 16854.334 2 
1 16853.796 0 
1 16852.800 4 
2 16350.434 5 
1 168G9.272 0 
1 16848.771 0 
1 16866.511 3 
2 16844.379 1 

16342.961 0 
1 168'2.176 0 
2 16841.383 1 
2 16839.940 2 

16838.944 3 
1 16838.637 7 
1 16633.400 6 

16337.249 0 
16837.096 0 

2 16836.336 0 
1 16836.336 0 
2 16836.201 0 
1 16835.398 0 
2 16834.900 1 
2 16828.265 0 
2 16822.596 1 

16822.019 0 

20769.512-37624.090 -10 
6313.855-23168.176 14 

34751.7 14-17837.917 -1 
12351.522-29204.308 14 
34013.940-17163.470 14 
37521.550-20672.233 5 
17500.977-34349.740 8 
11747.245-23593.749 7 
32332.915-15458.530 -6 

35494.450-18652.287 13 
31274.745-14433.351 -11 
22341.990- 5502.060 10 

24513.274- 7774.653 16 
22982.904- 6144.515 11 

37012.210-20175.895 21 
23895.741-40732.070 7 
35663.170-19827.020 51 
20934.195-37819.580 13 
29197.755-46032.640 15 
26070.615- 9242.356 6 
31255.945-14433.351 2 

7.0- 6.0 7.0- 6.0 - . 5.0- 6.0 - . 2.0- 1.0 
- . 5.0- 5.0 

- . 2.0- 3.0 
4.0- 5.0 4.0- 5.0 . - . 4 . 0 -  3.0 
6.0- 5.0 6.0- 5.0 
3.5- 4.5 3.5- 4.5 
. - . 3.0- 2.0 - . 1.0- 1.0 - . 0.0- 1.0 

- . 4.5- 3.5 

- . 4.0- 3.0 
2:5- 1.5 2.5- 1.5 

- . 0.5- 1.5 

5.0- 4.0 5.0- 4.0 
2.0- 3.0 2.0- 3.0 

- . 4.5- 3.5 
- . 2.0- 2.0 - . 1.5- 1.5 . - . 6.0- 7.0 . - . 2.5- 1.5 - . 3.5- 3.5 

115- 1.5 1.5- 1.5 

z 16820.968 o 20056.725- 3235.770 13 i . - . 0.5- 0.5 
2 16818.659 1 38109.990-21291.350 19 I 3.5- 4.5 3.5- 4.5 
1 16315.576 8 6313.866-23129.429 13 I 4.0- 5.0 4.0- 5.0 
1 16306.405 1H 20769.512-37575.920 -3*l . - . 2.0- 2.0 

I 16805.359 3 
16305.437 OW 
16800.503 0 

16793.632 3 
1 16500.105 0 16520.962-33321.067 

2 16797.850 0 3i23i .2 io- i4433.35i  
1 16795.376 7 25974.634- 9179.262 
1 16785.015 4 15249.635-32044.652 
1 16795.215 4 12177.963-28972.971 
2 16794.895 3 2&?02.375-12007.503 
1 16794.575 0 14292.176-31086.744 
1 16794.257 0 33070.573-16276.332 
1 16739.953 2 14025.007-30614.939 

1 16788.000 0 34'293.140-17305.142 
16789.022 1H 

16787.392 0 
1 167t5.485 OH 15425.337-32210.835 
1 16734.846 2 16304.250-33059.092 
1 16784.723 2 30462.625-13677.903 

16783.823 0 

i 
I 

0 1  . -  . 5.0- 5.0 

-9 I . - . 0.5- 1.5 

- 2 1  . -  . 2.0- 1.0 
7 I 1.0- 2.0 1.0- 2.0 

7 1  . -  . 5.0- 5.0 
1 6 1  . -  . 2.0- 2.0 
2 1 1  . -  . 4 . 0 -  5.0 

2 I . - . 3.0- 2.0 

. 3.0- 4 . 0  
1 4 1  . -  . 4 . 0 -  5.0 
1 1  . -  . 1.0- 1.0 

I 4 . 0 -  3.0 

4 I 6.0- 5.0 6.0- 5.0 

23 I 0.5- 1.5 0.5- 1.5 

I 

I 
-13 I . - 

I 

1.09 1.19 .10 

. .620 

.98 .89 .10 
1.17 1.25 .08 

0 : O O O  11705 

1.200 1.925 .725 

1:lsS 1:463 .305 
1.24 1.46 .22 

:922 1:925 1003 

. .490 
.486 1.168 .682 

1;295 1;546 .251 

1:37 1:46 .085 

.55 .80 .25 

.81 -0.02 .83 

1.097 1.200* 103 
0.961 1.100~ 139 
1.036 0.000* 0 
1.375 1.120~ 255 

1.070 1.150* 80 
0.487 1.115 628 
1.146 0.450 696 
0.995 0.896 99 
1.121 1.200 79 
1.315 1.430~ 115 
2.258 0.810~1448 
0.000 1.713 0 
1.100 1.057~ 43 

1:098 0.822 276 
1.200 1.925* 725 
1.370 1.169 201 

1.160 1.463 303 
1.257 1.473 216 

1.164 1.515 351 
-0.100 1.040*1140 

1.635 1.733 98 
1.319 1.110+ 209 
0.989 0 . 0 0 0 ~  0 

I 
-350 -343 I 

-47 I 
-192 I 

-90 I 
i 

73 I 
-177 -175 I 

-307 I 
-227 -221 I 

352 351 I 
I 

-119 I 
-372 -370 I 

216 i 
I 

-68 I 
323 3234  

104 I 
050 I 

-24 i 
139 119 I 

I 

5928.0088 
5928.6536 
5929.6093 
5929.6779 
5930.1528 
5931.4662 
5931.5521 
5931.7379 
5932.0&85 
5932.9038 
5933.3306 
5933.5070 
5934.3030 
5935.0541 
5935.5538 
5935.8305 
5936.1099 
5936.6 186 
5936.9698 
5937.0780 
5937.1616 
5937.5674 
5937.6214 
5937.8894 c2 
5937.8894 c2 
5937.9370 
5938.2203 
5938.3959 

1.119 1.369 250 i 58 i 5940.7373 
0.921 1.925 io04 i 275 i 5942.7393 

I 5942.9431 
154 I 5943.3145 

I 
0.047 0.299 252 I 
1.105 1.590 485 I 340 340*l 5944.1304 
0.487 1.168 681 1-355 -358 I 5945.2202 
1.070 1 . 2 2 0 ~  150 I 0 I 5948.4645 

i i 
I I 
I I 

0.736 1.200~ 464 I 
24 I I 

5948.8347 SO 
5949.1434 VHAZY 
5950.5542 
5950.6952 
5951.2170 SO HAZY 

0.860 1.925~1065 i 2 9 3 4  5951.4940 
1.370 1.454* 84 1-016 -11 I 5952.3707 IS* 
0.715 0.800 85 I -172 I 5952.4986 2LNS 
0.525 0.794 269 1-203 -203 I 5952.4986 2LNS 
0.800-0.019 819 I 625 I 5952.5412 
0.970 0.795 175 i -34 i 5952.6546 
0.673 1.830*1207 I 43 I 5952.7673 
0.975 1.111 136 1-224 -228 I 5954.2933 

I 5954.6234 HAZY 
-62 I 5954.9859 

I 
1.053 0.000* 0 I 

I 5955.2016 
-94 I 5955.5234 

I 
1.106 0.995 111 I 
1.285 1.069 216 (-282 -293 I 5956.1049 

50 I 5956.1486 1.250 1.442 192 I 
I I 5956.4680 

I 



c 
16783.200 

1 16782.903 
1678 1.4 15 
16783.450 
16774.044 

1 16771.468 
1 16768.916 
2 16705.935 
2 16766.256 

16765.172 
2 16764.361 
2 16763.115 
1 16762.637 
1 16762.208 
1 16761.549 
1 16759.031 
1 16758.772 
1 16753.578 

16753.126 
16751.8.iO 

2 16755.3+0 
1 16754.591 
1 16754.161 
1 16751.730 
1 16747.431 
1 16746.691 
1 16745.327 
1 16744.543 
1 16736.578 
1 16736.578 
2 16736.457 
1 16734.845 
1 16734.263 
1 16733.092 
1 16731.606 
1 16730.775 

16730.565 

1 
2 17554.704-34337.597 10 
1 
1 
1H 
0 33047.830-16276.332 -30 
3 16520.962-33289.869 9 
0 35942.795-20175.895 35 
1 33052.825-16285.532 13 
0 
4 35525.910-18761.580 31 
0 17532.937-34236.050 2 
0 34527.915-17765.281 3 
0 19265.603-36627.825 -14 
0 15249.635-32011.173 11 
0 17911.977-34670.995 13 
0 18C't6.108-34804.860 20 
0 22309.712-39268.050 40 
0 
0 
0 16499.640-33254.995 -15 
1 14025.007-30779.535 13 
0 36051.589-19307.447 19 
2 9724.351-26476.058 13 
1 36090.717-19343.298 12 
2 12159.465-28906.150 6 
1 19059.953-35305..270 15 
6 22Z89.053- 6144.515 5 
1B 20877.600-37614.165 13 
1B 16934.379-33570.935 22 
1B 131'32.903-29929'.355 5 
3 15249.635-31954.470 10 
0 17515.4E2-343'49.740 5 
1 22837.092-39570.175 9 
4 21031.258- 4299.659 7 
2 22176.323-38907.115 -17 
0 

1 16729.386 1 
2 16727.162 0 
1 16725.647 3 
1 16725.161 6 
1 16724.678 0 

~~- . 
~ 16720.325 2 
2 16719.249 5 

16718.957 1 
2 16718.071 2 

16304.260-33033.638 
39976.890-23249.745 
12322.613-2SO48.255 
9724.351-26449.501 

23100.837-39825.550 
2 16721.882 5 32210.400-154Z3.530 
1 16720.841 8 11840.715-28561.543 
2 16720.582 4 25962.945- 9242.356 

20689.110- 3969.846 

36545.045-19527.020 
16717.344 1 
16716.156 1 
16714.823 0 

1 16714.062 3 
16713.584 2 

2 16713.443 3 

16155.109-32859.165 

33876.910-17163.470 

8 
17 
5 

11 
15 
12 
8 

-7 

-15 

46 

6 

3 

. - . 1.0- 2.0 
5.0- 5.0 5.0- 5.0 
. - . 2.5- 3.5 

0.5- 0.5 0.5- 0.5 

4.5- 5.5 4.5- 5.5 . - . 3.5- 4.5 . - . 2.0- 3.0 . - . 4.0- 4.0 . - . 2.0- 3.0 . - . 5.0- 5.0 
. - . 4.0- 4.0 . - . 5.0- 4.0 

. .  . .  . .  
3.0- 4.0 . .  . .  . .  
4.0- 3.0 . .  . .  . .  
2.0- 3.0 . .  . .  . .  . .  

- . .  . .  . .  
3.0- 3.0 

2.5- 3.5 
. .  
. .  . .  

. .358 

1:242-0:122 1364 

1:18 1128 .10 

I 
3.5- 3.5 I 
4.0- 3.0 I 
5.0- 4 . 0  I 
3.0- 4.0 I 
4 . 0 -  3.0 I 
4.0- 5.0 I 
5.0- 5.0 I 
4.0- 3.0 I 
7.0- 6.0 I 
5.0- 4.0 I 
2.5- 2.5 1 
2.0- 3.0 I 
2.0- 1.0 I 
3.0- 2.0 1 
2.0- 2.0 1 
1.0- 2.0 I 

I 
4.0- 3.0 I 
3.5- 4.5 I 
2.0- 1.0 I 
3.0- 3.0 I 
3.0- 4.0 I 
2.5- 3.5 i 
3.0- 2.0 I 
4.5- 3.5 I 

:455 11610 1155 

1:26 1147 -21 

:74 1:12 .38 

1:45 1:48 .03 

.45 .95 .50 

1.33 1.07 .26 
.805 .785 .020 

I .  

I .  . - . 2.5- 1.5 I . 
I .  
I .  
I .  . - . 5.0- 5.0 I . 

3.5- 2.5 3.5- 2.5 I 1.27 1:68 .41 

1.170 1.340~ 170 

1.207 1.880~ 673 
0.736 1.095 359 
1.040 1.515 475 
1.242-0.122 1364 

1.176 1.296 120 
1.233 0.768 470 
1.310 1 . 6 8 0 ~  370 
1.100 0.980 120 
0.715 1 .140~  425 
1.145 1.010~ 135 
0.694 0.941 247 
1.287 1 .140~  147 

0.773 0.975 202 
0.975 0.860 115 
1.167 O . O O O *  0 
0.442 1.605 1163 
1.227 1.135 92 
0.844 1.105 261 
1.375 1.075 300 
1.263 1.473 210 
1.060 1 . 1 9 0 ~  130 
0.961 1.130~ 169 
0.372 1.280* 908 
0.715 1.090 375 
1.450 0 .810~  640 
1.110 1 . 1 5 0 ~  40 
1.455 1.482 27 
1.210 1 .135~  75 

1.255 0.910 375 
1.170 1.475 305 
1.036 0.900 136 
0.442 0 . 9 4 0 ~  498 
1.520 1.030 490 
1.339 1.057 282 
0.811 0.784 27 
1.065 1.369 304 

1.270 1 . 6 7 0 ~  400 

1.330 1.733 403 

0.948 0.916 32 

1.043 1.200 157 

OBS 
IS ---. 
383 
353 

293 

258 
05 1 

326 

349 

192 

,39 1 

226 

132 

,085 

,195 
.119 

,27 1 

.27 1 

315 
.171 

155 

378 

TERM I 
IS I 

I 
I 

-349 I 
I 
I 
I 

255 I 
80 I 

I 
326* I 

I 
346*l 

-276 I 
122* I 

-173 I 
-185 I 
-215 I 

-66 I 
I 
I 
I 

-282 I 
-190 I 

-35 1 
-394 I 
290 I 

-223 I 
-150 I 

141 I 
26 I 

-150 I 
-210 I 
-97 I 

-192 I 
-227*1 
-128 1 

I 
I 

-274 I 
286r I 

-269 I 
-271 I 

99 I 
316 I 

-170 I 
172 I 

I 
152 I 

I 
378 I 

I 
I 
I 

-250 I 
I 

465* I 

.----- +. 

5956.689 1 - . - - . - - . . 
5956.7945 
5957.3227 
5957.6546 
5959.9405 
5960.8560 
5961.7631 
5962.4675 
5962.7090 
5963.0945 
5963.3830 
5963.8263 
5963.9963 
5964.1490 
5964.3835 
5965.2796 
5965.3718 
5965.5120 
5965.6017 
5966.0596 
5966.5937 
5966.8604 
5967.0 136 
5967 A795 
5969 -41 14 
5969.6752 
5970.1615 
5970.4410 
5973.2824 
5973.2824 
5973.3256 
5973.90 10 
5974.1087 
5974.5268 
5975.0575 
5975.3542 
5975.4292 
5975.8504 
5976 -6449 
5977.1863 
5977.3599 
5977.5326 
5978.5321 
5978.9043 
5978.9969 
5979.0888 
5979.4736 
5979.5780 
5979.8949 
5980.1550 
5980.5300 
5981.0569 
5931.3293 
5981.5003 
598 1.5508 

W 
4 
W 

1 



16712.950 
1 16712.678 

16711.230 
1 16711.230 
1 16708.423 
1 16706.760 
1 16706.008 
1 16704.576 

16704.416 
1 16702.278 
1 16699.942 
1 16598.532 
2 16697.942 
2 16695.794 
1 16683.678 
1 16686.995 
2 16685.608 
1 16683.111 
1 16682.518 
1 16681.987 
1 16631.640 

16680.554 
16677.125 

1 16675.081 
16674.273 

1 16674.014 
16672.442 
16671.042 

1 16668.414 
1 16668.183 
2 16668.183 
1 16664.655 
1 16663.144 
2 16662.334 

16562.198 

0 
0 21227.793-37940.455 
3 
3 19425.512-35137.730 
9 6313.866-23022.274 
7 9724.351-26431. i o  1 
0 1tS97 .X4-35603.582 
OH 31046.528-14341.947 
1 
214 16155.109-32857.357 
0 32445.590-15745.648 
1 13517.647-30216.163 
0 30381.705-47079.610 
3 8 19s -066-24894.460 . ~ _  

1W 14763.705-31452.362 
3 13517.647-30204.635 
3 391t5.820-22500.225 
4 9724.351-264G7.449 
5 14853.317-31535.835 
6 24456.635- 7774.653 
2 18672.411-35354.050 
2 

8 12159.465-28834.535 11 I 4 . 0 -  5.0 
0 I 
0 18046.108-34720.110 12 I . - . 
1 I 
1 I 
4 13726.661-30395.062 13 I 3.0- 4 . 0  
2 34240.784-17572.608 7 1 . - . 
2 26405.340-43073.510 13 I . - . 
2 16304.260-32968.906 9 I . - 
9 24437.792- 7774.653 5 1 4 . 0 -  4:O 
1 31095.675-14433.351 10 I . - . 
2 I 

1 i 

I 
I 

I 
1 6 1  . -  . 
1 2 1  . -  
15 I 4 . 0 -  5:O 
1 0 1  . -  . 
1 0 1  . -  . 
- 5 1  . -  . 
3 0 1  . -  . 

0 1  . -  . 
1 6 1  . -  . 
3 7 1  . -  
2 1 1  . -  . 

7 I 2.0- 1.0 
13 I 5.5- 5.5 
1 3 1  . -  
0 1 4.0- 5:O 
5 I 3.0- 4 . 0  

I 

0 I 2.5- 3:5 

' I  - -  

1 16660.657 9 25839.917- 9179.252 2 i 6.0- 5.0 
1 16659.590 2 15249.635-31909.212 13 I . - . 

16658.717 0 I 

TERM TERH 
J2 - J1  

4 . 0 -  3.0 

3.0- 2.0 
4 . 0 -  5.0 
3.0- 3.0 
5.0- 6.0 
2.0- 2.0 

5.0- 6.0 
4 . 0 -  3.0 
2.0- 2.0 
3.5- 2.5 
2.5- 3.5 
1.0- 1.0 
2.0- 1.0 
5.5- 5.5 
3.0- 2.0 
4 . 0 -  5.0 
3.0- 4.0 
6.0- 7.0 

4 . 0 -  5.0 

4 . 0 -  4 . 0  

3.0- 4 . 0  
3.0- 2.0 
3.5- 4.5 
4.0-  4.0 
4 . 0 -  4 . 0  
2.5- 1.5 

6.0- 5.0 
2.0- 1.0 

1 16656.249 
2 16555.330 
2 16654.770 
2 16652.051 
1 16651.929 
1 16651.628 
1 16650.368 
1 16646.674 
2 16644.201 
1 16642.777 
1 16642.075 
2 16641.3ri4 
1 16641.344 

16641.035 
1 16539.415 

5 
3 
1 
0 
0 19236.116-35&?8.025 
0 20306.482-35953.090 
6 12322.6 13-28972.97 1 
2 13726.661-30373.329 
5 3339.920-16745.720 
3 14025.007-30667.769 
1 15424.357-32066.452 
7 18556.277- 2014.966 
4 19496.402-36137.730 
1 
4 14737.7G3-31377.193 

14 i . - . 3.0- 4.0 
-7 I 3.5- 2.5 3.5- 2.5 
-1 I . - . 5.5- 6.5 
21 I . - . 4.5- 5.5 
20 I . - . 7.0- 7.0 
20*1 . - . 4 . 0 -  5.0 
10 I 2.0- 2.0 2.0- 2.0 
6 1  . -  . 3.0- 4.0 
1 I 1.5- 2.5 1.5- 2.5 

15 I . - . 4 . 0 -  4.0 
1 0 1  . -  . 3.0- 2.0 
3 3 1  . -  . 1.5- 1.5 
1 6 1  . -  . 3.0- 2.0 

I 
10 I 3 . 0 -  4.0 3 . 0 -  4.0 ..- 

1 16637.906 1 15405.760-32044.652 14 i iio- 1.0 1.0- i i o  
16635.005 1W I 

1.346 1.170* 176 

i 1.435 1.525 90 
:484 :814 .330 I 0.487 0.817 330 
.40 .81 I 0.442 0.807 365 

i 1.280 1 .070~  210 
I 1.480 0.852* 628 
I 
I 0.948 1.101 153 
i i i i Z  i;iG XI 
I 0.892 1.143 251 
I 1.109 0.960* 149 

:415 :740 .325 I 0.414 0.740 326 
i-0.066 0.852 918 

.890 .590 .300 I 0.892 0.590* 302 
1.315 1.555 .240 I 1.313 1.555 242 

I 0.442 0.972 530 
.225 I 0.786 1.020 234 

1:02 1:49 .47 I 1.000 1.463* 463 
I 1.190 0.000* 0 
1 
I 

.842 .976 .134 I 0.844 0.978 134 
I 
I 0.694 1.030 336 
I 
I 

1:15 :92 .23 I 1.150 0.920 230 
I 1.067 0.555 512 
I 0.852 0.950* 98 
I 1.285 1.115 170 

1:50 1:46 .045 I 1.500 1.463~ 37 
I 1.170 1.925~ 755 
I 

204 
I 0.715 0.888 173 

1:250 1:455 .205 I 1.250 1.454 

-81 
1.110 

1:04 

.927 

-82 
.890 

.81 

.780 .330 

.81 .23 

.6% .730 

0.811 0.810 1 
1.109 0.784 325 
1.125 1.314 189 
1.187 1.555 368 
1.155 1.050* 105 
1.123 1.000 123 
1.036 0.794 242 
1.150 1.345 195 ' 0.943 1.671 728 
0.975 1.265 290 

1 1.106 0.910* 196 
0.000 1.881* 0 
1.555 1.525 30 

I 

I 

.98 .158 I 0.815 0.973 158 

.790 . lo0 I 0.890 0.800 90 

I OBS 
I 1s 

I 
I 
I 
I 
I - 185 
1-214 

I 
I 
I 
I 258 

1-493 
1-084 
I - 196 

-+----. 

I -254 

I -208 

I 257 

!-155 

I-157 

!-l9l 

I lo7 

I 228 

I 
1-020 

1-297 

1-254 
1-245 
I 160 

I 
I 

I 
I 053 
I 
I 
1-200 

I 
I 
I 
(-214 
1-320 
I 251 

I -284 

I 147 

I-"8 
I 

I 

TERM I 
1s I 

I 
I 

-140 I 
I 

-185 I 
-217 I 
-255 I 
-183 I 

149 I 
I 

-205 I 
258 I 

-209 I 
I 

-495 I 
-85 I 

-196 I 
256* I 

-201 I 
-225 I 

-7 I 
-149 I 

I 
I 

-156 I 
I 

-259 I 
I 
I 

-192 I 
126 I 
-16*1 

-206 I 
109 I 
339 I 

I 
59 I 

-71 I 
I 

-199 I 
255 I 
284* I 

I 
-74 I 

-257 
-207 I 
-313 I 
253 I 

-280 I 
-251 I 

162 I 
-298 I 

I 
-197 I 
-101 I 

I 

------+- 
WAVELENGTH .----------- 

5981.7 165 
5981.8246 
5982.3429 
5982.3629 
5983.3479 
5983.9435 
5984.2129 
5984.7259 
5984.7832 
5985.5493 
5986 -3866 
5986.8921 
5987.1036 
5987.8739 
5990.427 1 
599 1.0313 
5991.5293 
5992.426 1 
5992.639 1 
5992.8299 
5992.9545 
5993.3447 
5994.5770 
5995.31 18 
5995.6023 
5995.6955 
5996.2608 
5996.7644 

5997.7930 
5997.7930 
5999.0627 
5999.6067 
5999.8984 
5999.9474 
6000.5023 
6000.8866 
600 1.201 1 
6002.0903 
6002.4035 
6002.6233 
6003.6035 
6003.6475 
6003.7560 
6004.2103 
6005.5427 
6006.4350 
6006.9490 

5997.7098 

6007.2023 
6007.4662 
6007.4662 
6007.5597 
6008.1627 
6008.7076 
6009.7555 

NOTES -------- 

2 LINES 
2 LINES 

PB 

S I  
IS* 

0j1 
c2 
c2 

2LNS PB 
21n5 



c c 
I CSS OBS TERM IERH 1 OBS OBS 06s I TERM TERN TERH I OBS TERM I 

C UAVEIWNBER I TZ - TI 0-C I JZ - J1 52 - J 1  I G? 61 DG I 62 Gl DG I IS IS I WAVELENGTH NOTES 

1 16632.871 2 
16532.244 0 
16629.935 0 

2 16627.C89 1 
1 16526.645 9 
2 15624.722 2 
1 16623.491 0 
15623.147 0 
16622.325 0 
16621.829 0 
16621.271 0 

2 16620.805 0 
16619.894 1 

1 16617.795 3 
1 10616.316 2 
16616.029 0 
10615.214 0 
16614.220 0 
16611.fa 3 

2 166C9.649 4 
165113.297 0 
16633.112 0 

1 16502.601 0 
1 16600.357 0 
1 16508.499 0 
15596.940 1 
16596.739 1 
16535.966 0 

2 16593.390 1 
1 16593.055 2 
16592.567 0 

3.0- 2.0 3.0- 2.0 30974.813-14341.947 5 1.05 .85 .20 

.445 .797 .352 

I 
1.050 0.852* 198 I 

I 
301 295 

337r 
-139 -140 
376 375 - 186 

6 0 10.5265 
60 10.7531 
60 11.5866 
6012.6167 
60 12.7772 

39127.235-22500.225 19 
9724.351-26350.982 14 
35386.270-18761.5SO 32 
20990.664-37614.165 10 

. - . 5.5- 5.5 1.179 1.555 376 i 
0.442 0.796 354 I 

-~ ~- 
3.0- 4 . 0  3.0- 4 . 0  
. - . 4.5- 5.5 . - . 5.0- 6.0 

1.100 1.296 196 j 
1.308 1.190 118 I 

60 13.4728 
6013.9181 i 6014.0425 

I 6014.3399 
I i 

I 6014.5194 
I 1 

I 6014.7213 
I I 

224*1 6014.8839 
I I 
I 1.098 1.314 216 I 
1 (-160 I 6015.2197 

1:OO 1:11 -11 I 0.999 1.110* 111 1-129 -130 I 6015.9791 . .325 I 0.892 1.200* 308 1-259 -259 I 6016.5149 

36943.155-20322.349 2 

16595.109-33i?i2.a97 8 
13517.647-30133.953 10 

. - . 6.5- 6.5 

3.0- 4 . 0  3.0- 4 . 0  
2.0- 3.0 2.0- 3.0 

1:405 
1.20 

1 145 

1: 10 
.52 

1:065 

i 
I 
I 

.I15 .290 I 

.31 .I1 I 1.214 
I 
I 
I 1.518 
I 0.948 
1 0.786 
I 
I 

i 
I 
I 
I 227 

I 
I 
I 
I 
I 
I 
I 
I 257 

I 507 

I -236 
1-228 
1-304 
I - 174 
1-245 
I 360 
I 322 
1-047 
1-091 
I- 
I 040 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

60 16.6 189 
6016.9140 
6017.2740 
6018.1187 
60 18.9299 
6021.2327 
6021.2997 
6021.4851 
6022.299 1 
6022 -9732 
6023.5389 
6023.6119 
6023.8925 
6024.8276 
6024.9493 
6025.1265 
6025.500 1 
6026.8573 
6027 -2261 
6027.8275 
6029.6264 
6030.2353 
6031.3510 
6031.9868 
6032.1004 
6032.2787 
6034.0114 
6034.5472 
6035.1855 
6036.2065 
6038.6297 
6038.9343 
6039.2816 
6039.3414 
6040.1314 
6040.3292 
6042.5676 
6043.7216 
6043.9909 
6044.0424 

5.5- 4.5 
5.5- 6.5 5.5- 6.5 36931.980-20322.349 18 .314 100 508 

-103 
-316 
-66 

255 
-239 

-229 
-301 - 178 
-245 

344 

-48 
-105 

39 
-75 
349 
-254 

18346.917-34949.520 -2 
16155.109-32755.472 -6 
14853.317-31451.814 2 

. - . 2.0- 2.0 . - . 5.0- 4 . 0  . - . 4 . 0 -  4 . 0  

.085 433 

.005 57 

.oao 294 

33756.860-17163.470 0 
15424.387-32017.434 8 

. - . 3.5- 4.5 . - . 3.0- 4 . 0  

3.0- 2.0 3.0- 2.0 . - . 3.0-  3 . 0  . - . 3 . 0 -  3 . 0  
1.0- 0.0 1.0- 0.0 . - . 0.5- 1.5 

4.0- 3.0 4 . 0 -  3.0 . - . 4 . 0 -  4 . 0  

7.0- 6.0 7.0- 6.0 . - . 5.0- 5.0 . - . 1.5- 1.5 . - . 4 .0 -  5.0  

1.272 1.200 72 
1.106 1.020* 86 

1.150 1.140* 10 
1.106 1.140* 34 

~ 0.525 0.000 0 
1 1.470 1.354 116 
I 
I 1.070 1.473 403 
~ 0.844 1.035 191 

, 1.150 0.940 210 .930 .215 

.14 .04 

.ooo 

1 16591.533 2 13726.661-30318.195 4 
1 16537.802 1 13726.661-30314.443 20 
1 16586.787 3 15424.337-32011.173 1 
1 16535.132 6 12177.963-28763.035 10 
2 16530.184 1 
16578.507 2 

1 16575.443 7 
1 16573.696 4 
16573.384 0 

1 16572.894 7 
1 16568.135 1 
2 16565.664 0 
1 16564.912. 0 
i6552.110 0 
16555.464 0 

33619.660-17039.487 11 

22719.949- 6144.515 9 
12159.465-28733.159 2 

26811.368-10238.473 -1 
16520.952-33039.092 5 
31030.010-14433.351 5 
16304.260-32869.165 7 

.475 .410 

1.16 1.42 .26 i 1.180 
I 0.736 
I 1.669 

1.431r 25 1 
333 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1.069 
1.925 
0.916 

_ _ _  
256 
369 

i 333 
1-262 
I 333 
1-142 I 

I 0.995 
:09 1:11 .017 I 1.097 
.475 1.605 .130 I 1.474 

I 

1 16554.629 2 12351.522-28306.150 1 

1 16553.513 4 17C45.776-33599.230 9 
16551.348 0 

1 16550.8G6 3 

1 16553.677 i i5074.958-3i628.6i9 16 
. - . 6.0- 5.0 . - . 7.0- 6.0 

1.0- 2.0 1.0- 2.0 

1.0- 2.0 1.0- 2.0 
2.0- 2.0 2.0- 2.0  

. - . 2.0- 1.0 . - . 3.5- 4.5 

1.105 
1.110 
1.606 

1.300* 
1.220* 

1.305 
1.391 

110 
13 
132 

-229 - 158 - 15 
i 
1-148 
I 
I 290 

1 
I -266 
I 

104~s.92z-27037.7ia io 
21031.258-37575.920 1 3  

.35 1.30 .95 i 0.355 

.45 1.21 .24 I 1.455 
I 
I 1.450 
I 1.155 

945 
235 

-327 
28 1 16544,675 1 

16511.516 2 
1 16540.779 1 
2 16540.635 1 

17615.482-34156.245 16 
27266.960-10726.322 0 

145 
236 

-263 
119 

1 



I 
16539.857 1 I 

2 16535.834 2 220?8.950- 5502.060 -6 I 0.5- 1.5 0.5- 1.5 
2 16533.183 0 21048.190-37581.395 -17 I . - . 2.5- 3.5 
1 16532.012 o 19236.116-35763.160 -32 i . - . 7.0- 8.0 

16529.707 0 I 
1 16525.609 0 8768.139-25293.751 

1 16523.876 2 14853.317-31377.193 
2 16523.552 6 23322.800-11799.241 

16525.232 0 

16523.247 1 
1 16522.615 2 .17G81.874-33504.497 

1 16521.385 4 19872.154-36393.534 
1 16517.649 0 32263.305-15745.648 

1 16522.265 2 22666.777- 6144.515 

16515.774 1 
16515.278 0 

16512.424 3 
16512.079 3 
16511.742 0 

1 16515.031 2H 16595.109-33110.165 - 

-3 

0 
3 

-8 
3 
5 

-8 

.25 

. - . 2.0- 3.0 

. - . 4 . 0 -  4 . 0  
6.5- 5.5 6.5- 5.5 

- . 4 . 0 -  3.0 . - . 3.0- 3.0 . - . 9.0-10.0 . - . 4 . 0 -  3 .0  

- . 3.0- 4 . 0  

1 16507.678 7 8768.139-25275.795 22 i 2.0- 1.0 2.0- 1.0 
1 16505.455 0 20709.458-37215.900 13 1 . - . 3.0- 4 . 0  

16503.084 0 r I  
16502 .si8 

1 16502.458 
1 16498.738 

14497 -785 
1 16497.418 
1 16496.729 
2 16G96.412 
2 15494.695 
1 16431.471 
1 16493.810 

16493.619 
1 16490.877 
1 15489.514 

164E8.027 
1 16487.237 
1 16484.908 
1 16483.723 
1 16483.032 
1 16431.252 
1 15472.075 
1 16471.198 
1 16469.866 

16465.01 1 

0 
0 15406.760-31909.212 
4 13517.647-30016.377 
0 
0 18672.411-35169.790 
0 17045.776-33542.506 
6 17295.905-33793.295 
0 29SO9.915-45304.585 
0 39623.901-23129.429 
0 23100.857-39554.680 
0 
6 17554.704-34045.560 
2 13726.661-30216.163 
0 
2 19872.154-36359.387 
0 20305.482-35791.330 
5 25652.969- 9179.262 
6 12351.522-2E234.535 
5 9724.351-26205.589 
4 14292.176-30764.244 
0 12322.613-23793.800 
4 20769.512- 4299.659 
2c 

i 
6 1 . - . 1.0- 1.0 
8 I 2.0- 2.0 2.0- 2.0 

39 1 . - . 6.0- 6.0 
- 1 1  . -  . 1.0- 2.0 
22 I 4.5- 4.5 4.5- 4.5 
2 5 1  . -  . 3.5- 2.5 
- 1 1  . -  . 6.0- 5.0 
17*l . - . 3.0- 4 . 0  

21 I 8.0- 7.0 8.0- 7.0 
12 I . - . 3.0- 2.0 

I 

I 

I 
4 i . - . 9.0- 8.0 

1 0 1  . -  . 4 . 0 -  5.0 
16 I 5.0- 5.0 5.0- 5.0 
1 9 1  . -  . 6.0- 5.0 
I4 I 3.0- 3.0 3.0- 3.0 
7 1 . - . 5.0- 6.0 

1 1 1  . -  . 2.0- 3.0 
13 I 2.0- 2.0 2.0- 2.0 

I 
1 16457.652 6 25636.914- 9179.262 10 i 6.0- 5.0 6.0- 5.0 
1 16454.680 5 11840.715-28295.330 15 I 3.0- 4 . 0  3.0- 4 . 0  
1 16448.901 21i 22719.717-39168.610 8 I . - . 9.0- 9.0 

16445.558 0 I 

:36 1:l8 .82 

1:443 11373 .070 

1:20 1:15 .05 

.36 .70 .34 

:90 1:14 .24 

.49 .80 .31 

1:173 11175 .002 
1.15 1.15 

.l: 33 
.980 
.44 
.975 

1:07 

1:332 
.81 

1.18 

.45 .12 

.980 

.70 .26 

.9GO .005 

.48 .41 

.451 .119 

.16 .35 

.18 

1.12 1.67 .55 

0.344 1.169 825 
1.030 0.748* 282 
1.155 1.120* 35 

0.362 0.965 603 

0.786 0.973 187 
1.443 1.373 70 

1.217 
0.977 
1.199 
1.158 

0.999 

.210 7 

.473 496 

.150* 49 

.145 13 

.220* 221 

1.932 1.380 552 
0.362 0.706 344 
1.240 1.485 245 

0.890 0.888 2 
0.892 1.140 248 

1.190 1.120* 70 
1.474 1.123 351 
0.494 0.800 306 
1.068 0.980* 88 
1.140 1.168* 28 
1.520 1.070 450 

1.170 1.170* 0 
1.150 1.143 7 

1.199 1.185 14 
1.123 1.025 98 
1.330 1.454* 124 
0.995 0.978 17 
0.442 0.701 259 
0.970 0.975 5 
1.036 1.083 47 
1.070 1.482* 412 

1.335 1.454 119 
0.811 1.155 344 
1.200 1.190* 10 

1.121 1.671 550 

OBS TERM 
IS IS ---------- 

-057 -77 
-9 1 - 187 

-230 
-377 -376 

- 123 
164 165 

- 180 
154 138 

-196 -196 
158 

-218 

-39 
-26 

0 
-315 -315 

-242 
33 

-34 

60 
228 

-169 -168 
-203 -222 

-209 -221 

134 135 
-156 -162 
-190 -192 
-218 -228 
-296 -294 
-092 -100 

-047 -48 
-180 -183 
-263 -264 
-072 

384 

243 246 

HAVELENGTH NOTES -----------------_- 
6044.3278 
6045.4 145 
6046.7659 
6047.196 1 
6048.0393 
6049.539 1 
6049.6771 
6050.1736 
6050.2886 
6050.4039 
6050.6353 
6050.7635 
6051.0858 
6052.4545 
6053.1416 
6053.3234 
6053.4 139 
6054.3697 
6054.4962 
6054.6 197 
6054.7338 
6054.8291 
6054.9028 
6055.2487 
6056.1103 PB 
6056.5590 
6057.7962 
6057.8938 
6058.0260 
6059.3919 
6059.7419 
6059.8767 
6060.2463 6060.1298 

6060.8771 
6060.9594 
606 1.2023 
6061.2725 
6062.2804 
6062.78 15 
6063.1076 
6063.6 188 
6064.4755 
6064.9 115 
6065.1657 
6065.8208 
6069.2002 
6069.5234 
6070.0142 
6071.8041 
6074.5154 
6075.6163 
6077.7509 
6078.6 130 
6079.6015 

w 
m 



I c 
1 lC4i3.550 
1 16rl56.812 
1 16436.403 

164 19.22 1 
2 16414.273 
1 16409.813 
1 16407.735 
1 16407.305 
1 16404.260 

16393.793 
2 16396.775 
1 16396.145 

16394.125 
1 16392.701 
1 16353.354 
1 16337.498 
2 16335.715 
1 16186.626 
1 16383.539 
1 163S2.731 

16379.543 
16379.377 

2 16377.314 
1 16374.716 
1 16373.807 
2 16371.773 
1 16370.153 
2 16359.196 
2 16368.901 

16365.628 
2 16361.606 

16361.417 
2 16359.250 
1 16357.640 

16 355.094 
1 16355.094 
1 16352.448 
2 16350.438 
1 16350.009 
1 16348.227 
2 16347.331 
1 16341.380 
1 16340.853 
1 16337.510 
1 16336.%80 
1 16335.413 

16331.251 
2 16326.540 

16 326.265 
1 1L321.875 
2 16321.873 
1 16316.523 
2 16314.382 
2 16314.332 
1 16314.139 

5 8758.139-25208.672 
1 16532.104-32958.906 
6 14025.007-30461.399 
0 
0 2821.805-12097.503 
7 20703.459- 42'39.659 
3 19074.232-355E2.013 
3 13725.661-30133.953 
2 13517.647-29921.899 
0 
Q 19632.555- 3235.710 
011 15424.387-3 1520,494 
0 
3 8768.139-25160.827 
0 30C66.252-13577.903 
7 935.831-25774.288 
0 30102.315-46LS.000 
0 163Z3.903-33273.528 
0 12177.963-28561.548 
1 17081.874-33464.592 
0 
0 
1 17073.340-33450.655 
6 24149.361- 7774.653 
3 22518.312- 6144.515 
1 25514.115- 9242.356 
1 20306.482-36676.620 
0 36555.045-20175.895 
0 33532.385-17 163.470 
0 
2 30794.930-14433.351 
0 
1 28158.430-11799.241 
5 8768.139-25125.763 
3 
3 20654.712- 4299.659 
1 18046.108-3C398.550 
OC 33389.920-17039.487 
1 10686.922-26.336.911 ~~ 

1 165io .962-32869.165 
1 26535.775-10188.463 
1 17045.776-33387.151 
2 16304.260-32645.106 
7 12159.465-28496.950 
9 26575.338-10236.473 
1 16520.962-32857.357 
1 
2 21E28.590- 5502.060 
2 
2C 33627.017-17305.142 
2C 20291.630- 3969.846 
6 2+0'31.173- 7774.653 
1 29717.090-46031.465 
1 25556.740- 9242.356 
6 17554.704-33368.834 

17 
10 
11 

-4  
14 
9 

13 
8 

-10 
38 

13 
5 

11 
31 
7 
4 

13 

-1 
8 

10 
14 
15 
46 

-14 

27 

1 
16 

41 
6 
5 

20 
24 
13 
5 

17 
25 
15 
18 

10 

0 
41 
8 
7 

-2 
9 

I 
-43 I 6080.8381 . - . 3.0- 4 . 0  I . I 0.300 1.115 815 I 8 I 6082.2210 . - . 4 . 0 -  5.0 I .98 .99 I 0.975 0.990 15 1-199 -199 I 6082.3723 

I 6083.7373 
262 I 6090.5635 . - . 2.5- 1.5 I . I 0.878-0.019 897 I 

3.0- 2.0 3.0- 2.0 I 1.241 1:483 .242 I 1.240 1.432 242 1-060 -44 I 6092.2281 IS0 . - . 2.0- 3.0 I . I 1.532 1.679 147 1-096 -110 I 6092.9997 
3.0- 3.0 3.0- 3.0 I . . .04 I 1.150 1.200* 50 1-279 -272 I 6093.1594 
2.0- 2.0 2.0- 2.0 I .89 1.07 .18 I 0.892 1.070* 178 1-265 -267 I 6094.2904 

I 6096.3221 
160*l 6097.0724 

I I I 
2.0- 2.0 2.0- 2.0 I .365 .490 .125 I 0.362 0.490 '128 I 

I .  I I 

I .  I I 
1 - . 1.5- 0.5 I . I 1.010 0.299~ 711 I 

2.0- 

5.0- 

3.0 

6:O 

4 . 0  i . i 3.0- 
i 

2.0- 3 . 0  I 
1.0- 1.0 I 
5.0- 6.0 I 
2.5- 2.5 I 
6.0- 7.0 I 
1.0- 2.0 I 

.36 

.802 

i 
.80 .44 I 

I 
.916 .114 I 

I 
I 

1.106 

0.362 
0.476 
0.801 
1.158 
1.098 
0.525 

1.240 

0.800 
1.442 
0.915 
1 .OOO* 
1.070r 
0.784 

134 i-306 

438 I 
966 I 
114 1-186 
158 I 
28 I 

259 I 

I 217 
-303 i 

I 
-16 I 

-127 I 
-189 I 

I 
-227 I 
-168 1 

6097.3067 
6098.0580 
6098.5877 
6100.2054 
6 10 0.5240 
6101.1875 
6 10 1.5934 
6 10 1.9796 

i 
I 

1.5- 2.5 1.5- 2.5 I 
5.0- 4 . 0  5.0- 4 . 0  I 
2.0- 3.0 2.0- 3.0 I . - . 3.5- 3.5 I . - . 4 . 0 -  4.0 I . - . 2.5- 3.5 I 
. - . 5.5- 4.5 I 

I 

4 . 0 -  4 . 0  I . i 1.217 o.ooo* o 1-248 -245 i 6102.2992 
1-537 1 6103.4869 

I 6103.5487 
.576 .938 .362 I 0.576 0.941 365 1-122 -122 I 6104.3176 
.268 1.469 .201 I 1.262 1.463 201 I -3 I 6105.2861 
.34S 1.473 .125 I 1.350 1.473 123 I -53 I 6105.6251 

I 
I I 

I 1.480 1.369% 111 I 140 146 I 6106.3836 

. - . 1.5- 1.5 i 
I 

i 1.123 1 .150~  27 i-357 -343 i 6106.9879 
I 1.330 1.515 185 I 371 I 6107.3449 
I 1.341 1.200 141 I 303 I 6107.4550 
I I I 6108.6765 
I 1.084 1.925 841 I 278 278 I 6110.1781 
I 

3.5- 2.5 I 1.37 1.19 .18 I 

. - . 5.5- 5.5 i : I 1.140 1.373* 233 . -' . 2.0- 1.0 I .36 -31 .05 I 0.362 0.314 48 

1.0- 2.0 1.0- 2.0  i .21 1.49 1.28 i 0.200 1.482 1282 . - . 4 . 0 -  4 . 0  I . I 0.694 0.870* 176 . - . 1.5- 1.5 I . I 0.943 1.354 411 
I 0.355 1.260~ 905 . - . 1.0- 2.0 I . . - . 5.0- 5.0 I . I 0.736 0.916 180 

0.5- 0.5 0.5- 0.5 1-0.08 2140 2.48 1-0.071 2.402 2473 . - . 1.0- 2.0 I . I 1.474 1.288 186 . - . 4 . 0 -  5.0 I . 1 1.285 1.135 150 . - . 4 . 0 -  4 . 0  I . I 0.844 0.810 34 
7.0- 6.0 7.0- 6.0 1 1.17 1:43 .26 I 1.150 1.431% 281 . - . 5.0- 6.0 I . I 0.736 1.101 365 

2.5- 1.5 2.5- 1.5 I . . .197 I 0.990 1.169* 179 

. - . 2.0- 2.0 I . I 1.304 0.000* 0 
1.5- 2.5 1.5- 2.5 I . . .298 I 1.377 1.670 293 
3.0- 4 . 0  3.0- 4 . 0  I 1.25 1.46 .21 I 1.235 1.463 218 . - . 2.5- 2.5 I . I 1.014 0 . 8 0 0 ~  214 . - . 4.5- 3.5 I . I 0.976 1.359 393 

5 

I .  I 

I .  I 

8.0- 9.0 8.0- 9.0 I 1.170 1:165 .005 I 1.170 1.165% 

I 
1 130 -30 130 

-77 
I 

11 
I 
I 
I 253 253 

I-302 -297 -36 

- 18 
I 
I 
1-256 -256 
1-200 -198 

345 
I 
I 

-9 
I 
I 
I 139 142 

I 
1-258 -253 

41* 

I 62 59 9 

P O 2  -112 

I 
I 
I 
I 
I 
I 
I 
I 
I 

, I  
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

6 110.2487 
61 11.0581 
61 11.6596 
6112.6110 21n5 
6112.6110 2LNS 
6113.6001 
6 114.3516 
6 114.5121 
6115.1786 
6115.5138 
61 17.7408 
61 17.9344 
6119.1900 
61 19 . e 6 0  
6119.6009 
6 121.5352 
6123.30 16 
6 123.4048 
6125.0517 C 2  
6125.0517 C2 
6127.0590 
6127.8649 C2 HAZY 
6127.8649 C2 HAZY 
6127.9562 

c 

I 



16312.213 
1 16311.974 

163 10.443 
1 16305.314 

1 
0 
0 
0 
1 
1 
2 
2 
4 
0 
0 
0 
0 
2 
8 
0 
1 

I 
I 
I . -  . 
I 

I 
I 

2.0 I 
I 

3.0 I 
3.0 I 
2.0 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

-30 1 
-86 I 

-474 I 
50 I 

319 I 
227 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 40 
1-135 

I 
I 

I 
I 

I 
I 
I 
I 
I 
1-274 
I 459 

I 
I 
I 
I 127 
1-047 
I - 183 
I 
I 
I 

1-176 

I 225 

I -248 

I 127 

I-o61 
I 464 

I-176 

I 306 

! -366 

6 128.6797 
6 128.7695 
6123.3448 
6 131.2729 
6131.6087 
6131.7069 
6 131.7780 
6 135.4968 
6 135.6839 
6137.1382 
6 137.2479 
6137.3462 
6137.4528 
6 138.6528 
6138.7387 
6 138.9196 
6140.1379 
6141.3260 
6 141.641 1 
6 141.9022 
6143.0616 
6143.1986 
6 143.2858 
6 143.2858 
6143.6414 
6143.9065 
6144.0016 
6144.1221 
6 145.8974 
6146.579 1 
6147.1422 
6147.3006 
6148.0060 
6148.3679 
6 148.879 1 
6 150.356 0 
6151.1866 
6 152.3749 
6152.5956 
6152.7471 
6 152.7471 
6152.9792 
6154.8968 
6 155.7529 
6156.2355 
6 156.3280 
6 158.4241 
6158.7257 
6161.3363 
6162.2497 
6 162.3758 
6 162.7986 
6 163.7554 
6 163.9298 
6164.1146 

33284.555-17572.608 

19074.292-35379.603 
14737.783-31042.204 
15406.760-31710.912 
18502.505-34906.470 
30727.440-14433.351 
33457.050-17 163.470 
13726.661-30016.377 
14025.007-35314.443 
18’953.921-35253.102 
16520.962-32809.844 
16155.109-3mO.827 
22429.984- 6144.515 

17 1.0- 

2.0- 
3.0- 
1.0- 
6.0- 
1.5- 
3.5- 
3 .0 -  
4 . 0 -  
4 . 0 -  
5.0- 
5.0- 
4.0-  

1.040 0.555* 485 

1.532 1.165 367 
0.815 1.010 195 
0.890 0.200 690 
0.910 0.925 15 
1.208 1.925 717 
1.002 1.200 198 
1.150 1.140 10 
0.975 1.140* 165 
1.251 1 .110~  141 
0.736 0.900 164 
0.948 1.120* 172 
1.279 1.473 194 

3 
5 

I . -  . 
I . -  . 
I . -  
I 6.0- 5:O 
I 1.5- 1.5 

12 I 3.5- 4.5 
1 5 1  . -  . 

I . -  . 
I . -  . 
I . -  . 
I . -  . 

1 16304.421 
1 16394.160 
1 16393.971 
2 16294.089 
2 16293.592 
1 16289.731 
1 16189.440 
1 16239.179 
1 16288.896 
1 16285.712 
1 15255.484 

16255.004 
16281.773 

1 16278.623 
1 16277.78-3 
1 16277.096 
2 16274.024 

16273.66 1 
2 16273.430 
2 16273.430 
1 16272.483 

16271 -786 
2 16271.53r1 
2 16271.215 
2 16266.515 
2 16264.711 

16253.221 
16262.802 
16260.936 

1 16259.979 
1 15258.627 
1 152Yt.723 
2 16252.528 
1 16249.389 
2 16248.806 
1 162G.406 
1 16248.406 

16247.793 
1 16242.731 
1 16240.472 
1 16239.199 
1 16233.955 
1 16233.423 

16232.633 
2 16225.755 

16223.350 
16223.018 
16221.905 
16219.387 

1 16218.925 
2 16218.442 

8 
6 
0 

5.0 i .910 
1.207 

.993 

.9 15 
1.925 
1.198 

.005 

.718 

.205 
i .5 i 
4.5 I 
2.0 I 
3.0 I 

-328 i 
-300 I 
-268 I 

-6 I 
-240 I 
-39 I 

I 
I 

-283 I 
47 I 

4 
-2 
14 
-6 
15 

5.0 i 
4 . 0  I 
6.0 i 
3.0 1 

I 
1 :280 

1:20 

1 :68 

i 4.0-  3.0 
1 
I 
I . -  
I 5.0- 6:O 
I . -  . I . -  . 

1.474 

1:43 

1:48 

.194 

.232 

I 
3.0 I 
6.0 1 
4 . 0  I 

19203.415-3Yie2.018 
26516.26 1- 10238.473 
14737.783-31014.877 

20 
0 
7 

2.0- 
5.0- 
3.0- 
2.5- 

1.021 1.679 658 
1.200 1.431* 231 
0.815 1.170 355 
1.344 1.596 252 

1.250 0.980* 270 
1.160 1.671 511 
1.675 1.473 202 

1.370-0.122*1492 
1.145 1.314 169 

IS* 
-1% i 

139 I 21991.980- 5717.976 

30031.180-45304.555 
33019.160-16745.720 
22416.990- 6144.515 

32558.100-16286.582 
36593.540-20322.3+9 
35028.065-15761.580 
37807.135-21542.435 

20 

25 
-10 

13 

16 
24 
30 
11 

3.5 i 
I 

2.5 I 
2.5 I 
3 . 0  I 

1 
I 

288 I 
-61 I 

I 
364 I 
224* I 
464 I 
2 1 8 ~ 1  

I 

0 
0 
4 
0 
2 
0 
2 
0 
0 
0 
0 
0 
1 
1 

4 
0 
1c 
I C  
3P 
2 
6 
3 
2 
2 
1H 
2 
0 
2 
1 
0 
4 
0 

3n 

i . -  . 
I . -  .I 2.0- 310 

I 0.5- 0.5 

3.5- 
3.5- 
2.0- 

c2 
c2 

.20 

1.48 

.141 

I 
0.5 I 
6.5 I 
5.5 I 
2.5 I 

I 
I 

0.5- 
5.5- 
4.5- 
3.5- 

i . -  
I . -  . 
I 
1 
I 
I . -  
1 . -  . 
I 1.5- 1.5 
I 3 . 0 -  4 . 0  
I . -  . 
I . -  . 
I . -  . 
I 
I 2.0- 2.0 
I 3 . 0 -  2.0 
I . -  . 
I . -  . 
I . -  . 
I 
1 1.5- 2.5 
I 
I 

I 4.5- 5:5 

I 1.0- 0:o 

I 

1.144 1.285 ii i i Z  i 1296 i i i  
1.090 1.279* 189 

I 
3 .0  1 
0 .0  I 

1.110 1.345r 235 
1.474 0,000 0 
0.961 1.069 108 
1.263-0.019 1282 
1.150 1.070 80 
1.110 1.671 561 
1.070 1.065 5 
1.287 1.530 243 

0.880 1.880*1000 
0.830 1.482* 652 
1.217 1.200* 17 
1.036 0.784 252 
0.786 0.795 9 

1.184 0.784 400 

22837.092-39097.075 
17@45.776-33304.400 
16834.379-33089.092 
28259.990-12CO7.503 
13726.661-29976.039 
32994.525-16745.720 
227 19.949-3Ii9L.8.370 
22509.712-38753.100 

32519.048-16276.332 
20540.110- 4299.659 
17031.874-33321.067 
12322.613-53551.543 
14853.317-31036.744 

29952.065-13726.318 

-4 
3 

10 
41 
11 
1 

- 15 
18 

15 
21 
6 

20 
1 

8 

3 . 0 -  
1.0- 
5.0- 
1.5- 
3.0- 
1.5- 
4 . 0 -  
5.0- 

2.0- 
3.0- 
4 . 0 -  
2.0- 
4 . 0 -  

1.5- 

0:ooo 

.0:01 
1.065 

1:265 
1.88 
1.48 
1.20 

1.480 -41 i 
5.0 i -267 i 

450 I 
-172 I 

I 

1.5 i 
4 . 0  I 
2.5 I 
5.0 I 
5.0 I 

1.28 - 
1.150 

1.29 
.085 

HAZY 

i 
-233 I 

I 
127 I 
-48 I 

-185 I 
-172 I 

39 I 

c2 
c2 

1 :265 . 85 
.83 

1.21 

.81 

1:18 

i 
2.0 I 
2.0 I 
5.0 I 
2.0 I 
5.0 I 

I 
2.5 I 

I 

1.00 
.65 
. O l  

.39 

IS* 

.81 

.79 
I 

301 I 
I 
I 
I 
I 

-184 I 
I 

HAZY 

DJO i 
I 
I 

4 . 0  I 
3.5 I 

93C6.801-25505.707 
32544-185-48762.625 

22 
2 

i 5.0- 4 . 0  
I . -  . 5.0- 

3.5- 
.80 1i16 .36 0.801 1.160 359 

1.130 0 . 8 2 0 ~  310 



2 16218.000 0 27795.430-4’1016.5CO -20 
2 16217.654 1 33Mi.120-17163.470 4 

16212.545 0 
16211.?61 1 
163??.t57 0 

1 15?35.455 01.1 18046.103-34251.764 -1 
1 16295.t.Ci 3 26543.910-10235.473 7 
2 14203.2?9 2 34964.825-18761.580 37 
1 16202.%3 0 30544.291-14341.947 5 
1 16202.001 1 31447.617-15745.648 32 
2 16203.334 2 33363.730-17163.470 14 
1 16200.118 2 19261.917-35432.018 17 

16195.612 0 
1 16193.456 0 14763.705-30957.140 21 
1 16192.715 5 25371.962- 9179.262 15 

1 15137.346 5 25959.849- 9772.532 29 
16190.783 OW 

- _.- 

1 16186.635 5 i 235 i .522 -2~538 . i3~  20 
2 16185.706 2 24823.940- 8638.233 -1 
1 16185.426 4 14025.007-30210.416 17 
1 16185.097 0 15074.953-31260.046 9 
1 15174.749 4 14912.011-31C86.744 16 
2 16171.899 1H 33421.670-23249.745 -26 
2 16168.876 0 33332.350-17163.470 -4 
2 16163.360 6 21670.405- 5502.060 15 

16168.081 0 
16167.397 1 

1 16167.171 1 23100.837-39268.050 8 
16?66.696 1 

1 16165.866 6 15406.760-31572.610 16 
16165.142 0 

1 16163.606 1 15249.635-31413.230 11 
16162.334 3 - . . -. - - . 

1 16161.576 i 14853.317-31014.877 16 
2 16161.307 6 25403.645- 9242.356 18 
2 15161.307 8 19397.055- 3235.770 22 
1 16155.045 0 22566.777-3324.820 2 

2 16157.430 0 30590.765-14433.351 16 
1 16153.045 0 18602.505-34750.532 18 

2 16155.493 0 32507.135-48762.625 3 - -. . . . . - - . - . . - . - -_ - 
1 16154.943 0 21420.983-37575.920 6* 
2 16153.635 1 29579.945-13726.318 8 
1 16152.579 0 21600.100-37752.690 -11 
2 16151.313 3 20121.145- 3959.846 14 
1 16150.134 1C 23763.470-39913.605 -1 
2 16150.134 1C 33189.610-17039.487 11 
1 16149.890 1C 16155.109-32304.979 20 

16149.890 1C . . . . . - . . 
1 16144.501 0 -  16155.109-32293.531 29 
1 16143.324 9R 15346.917- 2203.606 13 
1 16143.198 7 15074.953-31218.105 51 
1 16135.015 3 14737.7t3-3C575.738 5 
2 16137.623 0 18152.580- 2014.966 9 
1 16136.943 1 16532.104-32669.040 7 
1 16135.912 2 12159.465-28295.330 -3 

. - . 3.5- 4.5 . - . 5.5- 4.5 

. - . 4 . 0 -  4 . 0  
6.0- 6.0 6.0- 6.0 . - . 4.5- 5.5 . - . 3.0- 2.0 . - . 3.0- 3.0 . - . 3.5- 4.5 . - . 2.0- 3.0 

. - . 1.0- 2.0 
6.0- 5.0 6.0- 5.0 I 1.165 1.460 . 

I 
::E 

I 
I 
I 0.694 

386 I 1.045 
I 1.122 
I 0.953 
I 1.250 

j ::E 
1-0.066 

295 I 1.165 

1.050~ 
1.200 

1.005 
1.431 
1.296 
0.852 
1.145 
1.200 
1.679 

0.980 
1.454 

’ 10 
48 

311 
336 
174 
106 
105 
122 
143 

1046 
289 

I 
I 
I 
I 

I 
I 134 

I 154 
I 306 

I 284 

I 346 

I -290 
I 
I 

I 
I 

401 I 
I 
I 
I 

0 1  
138 I 
346 I 
159 I 
161 I 
306 I 

-289 I 
I 

-225 I 
-46 I 

I .  I I I 
1.0- 0.0 1.0- 0.0 I 1.03 . O O O  I 1.037 0.000 0 1-040 -42 I 
6.0- 7.0 6.0- 7.0 I .98 1.05 .07 I 0.995 1.060 65 1-194 -191 I . - . 5.5- 5.5 I . I 0.000 1.514* 0 I 151 I 
4 . 0 -  4 . 0  4 . 0 -  4 . 0  I -97 1:16 .19 I 0.975 1.160~ 185 1-253 -253 I 
. - . 7.0- 6.0 I . I 1.097 1.210* 113 1 -388 I 

. - . 4.5- 4.5 I . I 1.100 1.475 375 I I . - . 4.5- 4.5 I . I 1.072 1.200 128 I 294* I 
1.5- 1.5 1.5- 1.5 I 2.34 1:18 1.16 I 2.328 1.169 1159 I 158 155 I 

I .  1 I I 

4 . 0 -  5.0 4 . 0 -  5.0 I .49 .79 .30 I 0.496 0.795 299 I 160 136 I 

I .  I I I . - . 3.0- 4 . 0  I . I 1.520 1.140* 380 I I 
I .  I 1-347 I 

1.0- 1.0 1.0- 1.0 I .90 2140 1.50 I 0.890 2.403 1513 1-134 -143 I 
I .  I 1-289 I . - . 2.0- 3.0 I . I 0.715 0.742 27 1-139 -134 I 

I 
-61 I 

0.5- 0.5 0.5- 0.5 I 3.34 -296 3.04 I 3.328 0.299 3029 I 150 151 I 

I .  I I . - . 4 . 0 -  4 . 0  I . I 0.786 1.170 384 I 
2.5- 3.5 2.5- 3.5 I 1.030 1:372 -342 I 1.029 1.369 340 I 54 I 
. - . 3.0- 3.0 i . i 0.977 0.832 145 i -146 i . - . 6.0- 6.0 I . I 0.910 1.140* 230 I 5 8 1  . - . 2.5- 1.5 . - . 4.5- 3.5 . - . 3.0- 2.0 . - . 2.5- 2.5 . - . 6.0- 6.0 

2.5- 2.5 2.5- 2.5 . - . 4 . 0 -  3.0 . - . 2.5- 1.5 . - . 5.0- 4 . 0  

. - . 5.0- 5.0 . - . 2.0- 1.0 
7.0- 8.0 7.0- 8.0 
. - . 3.0- 4 . 0  
. - . 0.5- 1.5 . - . 3.0- 3.0, 
. - . 4 . 0 -  4 . 0  

I 
I 

171 1:67 .96 I 
I 
I 
I 
I 

1:52 1:50 .02 
1.097 1.046 .049 

0.900 1.925 1025 
1.047 0.820~ 227 
1.663 1 . 2 2 0 ~  443 
1.026 0.784 242 
1.390 1 .110~  280 
0.710 1.670* 960 
0.970 1 . 0 7 5 ~  105 
1.121 1.354 233 
0.948 0.990~ 42 

0.948 0.000* 0 
1.518 1.495 23 
1.097 1.155 58 
0.815 1 .080~  265 

0.300 1.000* 700 
0.844 1.155 311 

-0.510 1.&31*2391 

I 3 7 8 ~  i 
I 

-82 I 
I 
I 
I 391 382 I 
I -227 I 
I 149 147 I 
I I 
I 245 246 I 
I -300 I 

I 
-256 I 

I 077 79 I 
1-204 -204 I 
i -273 i 
I 142 I 
i 22 i 
I -182 I 

6164.2825 
6164.4141 
6166.3555 
6166.8070 
6 168.2164 
6 168.9784 
6 169.0587 
6169.8818 
6 170.0086 
6170.3696 
6171.0046 
617 1.0869 
6 172.8038 
6173.6257 
6173.9082 
6174.6449 
6 175.9560 
6176.2259 
6176.5817 
6176.6886 
6176.8141 
6 180.7659 
6181.8551 
6183.0109 
6183.2083 
6 183.3150 
6183.5766 
6183.6630 
6183.8447 
6 184.1622 
6184.4392 
6 185.0269 
6 185.5 136 
6 185.8037 
6 185.9067 
6 185.9067 
6187.1555 
6 187.1555 
6187.39 10 
6188.1329 
6188.3436 
6 185.8447 
6189.2493 
6189.7344 
6190.1863 
6190.1863 
6190.2798 
6 190.2798 
6192.3461 
6192.7976 
6 192.8459 
6 194.8349 
6194.9854 
6 195.2464 
6195.6423 

IS* 

PLNS 
21n5 
c2 
c2 

2 LNS 
21n5 
21n5 
21n5 

SIGMA* 

L .  I 



I 0% C3S TERM TERN I OBS OBS ODs I TERM TERM TERM I 08s TERM 
C HAVEtIU113ER I T2 - T1 0-C I J2 - J1 J2 - J1 I 62 61 OG I G2 61 OG I IS IS 

1 16135.664 .. ~. 

1 16134.928 
16 132.634 

1 16132.097 
1 16132.097 
1 16130.206 

16129.781 
1 16127.806 
1 16126.067 
1 76125.811 
1 16123.139 
1 16121.153 
2 16116.112 
2 16115.370 

161 14.091 
2 16112.917 

16112.119 
1 16111.130 

161 10.116 
1 16109.849 
1 16108.947 

16108.183 
1 16104.935 

16104.267 
2 16103.152 
1 16100.071 
1 16099.429 
1 16099.429 
1 16098.299 
2 16096.999 
2 16095.672 
2 16091.861 

16089.487 
1 160Z5.337 
1 160t-8.125 
1 lCOdS.125 
2 16087.883 
1 16087.708 
1 16087.708 
1 16035.756 
1 16055.672 
2 16083.580 
1 16C33.580 
1 16082.967 
2 16032.565 
2 16050.026 
1 16077.952 
1 16076.921 
1 16075.681 
2 16075.062 
1 16073.935 

16072.931 
1 16072.193 
1 16059.754 
1 16069.365 

0 16734.151-32866.230 18 i . - . 
0 11840.715-27972.815 -3 I . - . 
0 14912.011-31062.204 13 I . - . 
1 I 
0 13517.647-29645.433 20 I 2.0- 1.0 
2 20425.711- 4299.659 15 I . - . 
0 21263.339-37389,145 5 I , - 
5 15449.472-31572.610 1 I 0.0- 1:0 
1 16834.379-32955.558 0 I . - . 
3 25358.470- 9262.356 -2 I 4.5- 3.5 
1 36437.710-2C322.349 9 1 . - .  . 
0 I 
0 34530.775-18517.872 14 I . - . 
0 I 
0 19776.904-35588.025 9 I . - . 
0 I 
0 19059.958-35169.790 17 I . - . 
2 14025.007-30133.953 1 I 4 . 0 -  3.0 
2 I 
0 14292.176-30397.106 
1 W  6 !  - -  - 

2.0- 1.0 
3.0- 4 . 0  
4 . 0 -  3.0 

2.0- 1.0 
1.0- 2.0 
5.0- 6.0 
0.0- 1.0 
5.0- 6.0 
4.5- 3.5 
5.5- 6.5 

1.5- 0.5 

6.0- 7.0 

. .180 

: O O O  2:41 

1:443 1:382 .061 

I 
0.928 0.320* 608 I -268 
0.811 0.979 168 I -8 1 
0.496 1.010 514 I 85 

0.892 0.705 187 
1.340 1.482 142 
0.610 1.085* 475 
0.000 2.403 0 
0.961 1.265 304 
1.443 1.369 74 
1.137 1.314 177 

1.198 2.755 1557 

1.012 1.050* 38 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-289 
-060 -73 

117 
092 110 

-300 -300 
178 161 

363 

397* 

-70 
I .  I I 

.980 11205 .225 I 0.975 1.200~ 225 I 
I .  . .15 I I 

5.0- 5.0 I . I 0.970 1.005 35 I -112 
I .  I I 

5.0- 6.0 I . I 1.375 1.120* 255 I -246 
4 . 0 -  3.0 I -271 

2 28110.650-12007.503 5 i 1.5- 1.5 1.5- 1.5 i .907-0.018 .925 i 0.899-0.019 918 i 356 347 
1 33405.200-17305.142 13 I . - . 2.0- 2.0 I . I 1.272 0.000* 0 I -47 
1 24091.173-40190.580 22 I . - . 3.0- 2.0 I . I 1.245 0.920 325 I 
1 34751.714-18552.287 2 I . - . 
3 17500.977-33599.280 -4 1.0- 2.0 
1 20952.550-37049.535 14 I . - . 
1 32841.375-16745.720 17 I . - . 
1 34757.860-18666.006 
0 7 1  * -  - 
i 20521.579-~6609.983 -17 i . - . 
0 1P672.411-34760.532 4 I . - . 
0 33853.413-17765.281 -4 I . - . 
0 30104.835-46192.700 18 I . - . 
0 16155.199-32242.810 7 I . - . 
0 20540.110-36627.825 -7 I . - . 
2 lM53.317-30940.068 5 I . - . 
7 20555.328- 4299.659 3 I 2.0- 2.0 
1 29809.915-13725.318 -17 I . - . 
1 34710.850-18627.251 1 I . - . 
0 18346.917-34429.910 -26 I . - . 
OW 37373.930-21291.350 -15 I . - . 
OR 21359.050-37439.105 -29 I . - . 
114 36017.000-19939.052 4 I . - . 
1 33353.410-17776.483 -6 I . - . 
2 33350.8G1-17505.142 -18 I . - 
3 32820.775-15745.720 7 I 2.5- 2:5 
1 16595.109-52569.040 4 I . - . 
1 I 
1C 24012.505-40034.697 1 I . - . 
1 20540.110-35609.850 14 I . - . 
1 18897.5%-34966.946 3 I . - . 

4 . 0 -  3.0 1 . I 1.146 0.822 324 I -128 
1.0- 2.0 I 2.26 1160 .66 I 2.258 1.606 652 1-153 -153 
1.5- 2.5 i . i 0.350 0.730 380 i 60 
1.5- 2.5 I . I 1.234 1.671 437 I 204 211 
3.5- 2.5 I . I 1.202 1.365 163 I 277 

I .  
6.0- 7.0 I . 
6.0- 6.0 I . 
3.0- 3.0 I . 
3.5- 3.5 I . 
5.0- 5.0 I . 
3.0- 4 . 0  I . 
4 . 0 -  5.0 I . 
2.0- 2.0 I 1.92 
3.5- 2.5 I . 
2.0- 1.0 I . 
2.0- 3.0 I . 
4.5- 4.5 I . 
2.5- 3.5 I . 
4 . 0 -  3.0 I . 
3.0- 2.0 I . 
1.0- 2.0 I . 
2.5- 2.5 I 1.314 
3.0- 3.0 I . 

1:48 . .  

11673 

i .  
6.0- 6.0 I . 
3.0- 2.0 I . 
5.0- 4 . 0  I . 

I I 
I 1.246 1.195 51 1-213 -224 
I 1.190 1.140* 50 I -173 
I 1.021 1.680* 659 I 194 
I 1.159 0.950 209 I 
I 0.948 1.215 267 I -312 
I 0.830 0.980* 150 I 57 
I 0.786 1.080 294 I -11 -15 

.44 I 1.911 1.432 429 1-069 -70 
I 1.068 0.784 284 I 27 I* 
I 1.170 0.000* 0 I 
I 1.518 0.910 608 I -103 
I 1.175 1.590 415 I 
I 1.254 0.926 328 I -260* 
I 1.090 0.000* 0 I 200 
I 1.021 0.565 456 I -48 
I 1.810 O.OOO*  0 I -119* 

.359 I 1.315 1.671 356 I 227 229 
I 0.999 1.000* 1 I -149 

1.248 1.510 262 1-216 -214 
0.830 1.025* 195 I -43 
1.280 1.025 255 1 -303 

I 

WAVELENGTH NOTES 

6 195.7375 
6196.0201 
6196.9012 
6197.1075 
6197.1075 
6197.8340 
6197.9973 
6198.7563 
6199.4248 
6199.5232 
6200.5506 
6201.3122 
6203.2542 
6203.5398 
6204.0322 
6204.4843 
6204.79 16 
6205.1724 
6205.5630 
6205.6659 
6206.0133 
6206.3077 
6207.5590 
6207.8169 
6208.2467 
6209.4348 
6209.6824 
6209.6824 
6210.1183 
6210.6198 
6211.1318 
62 12.6 028 
62 13.5 195 
6213.9443 
6214.0455 
62 14.0455 
6214.1390 
6214.2066 
6214.2066 
6214.5743 
6214.9931 
6215.80 15 
6215.80 15 
6216.0385 
6216.1938 
6217.1754 
6217.9774 
6218.376 1 
6218.8558 
6219.0953 
6219.5313 
6219.9198 
6220.2054 
6221.1495 
622 1.300 1 

c2 
c2 

HAZY 

SI DGQ 

c2 
c2 

c2 
c2 

c2 
c2 

IS* 
c2 
c2 

w 
03 
0 



c 
I CSS OBS TERM TERM I OBS OBS OBS I TERM TERM TERM I 06s TERM 

C tIAVEtiU!lDER I T2 - T 1  0-C I J2 - J1 J2 - J1 I 62 61 OG I 62 G1 OG I IS IS ----------------------------------------~--------------------,------------------ 
I I 

1 16C68.502 2 18602.505-34570.995 12 I . - . 6.0- 5.0 I . 
1 16064.792 4 15;55.760-31471.542 10 I 1.0- 1.0 1.0- 1.0 I .89 2:20 1.31 
1 16053.264 1 26301.732-10233.473 5 I . - . 5.0- 6 . 0  I . 
1 16051.281 1 18C46.108-34107.378 11 I . - . 4 . 0 -  3.0 I . 
1 16060.5X 0 33325.820-17765.281 -7 I . - . 2.0- 3.0 I . 
1 16058.573 1 34710.860-18652.287 0 I . - . 2.0- 3.0 I . 
1 1605S.102 4 14025.007-30083.102 7 I . - . 4 . 0 -  5.0 I .98 1:15 .17 
1 16055.246 3C 16520.962-32577.204 4 I . - . 5.0- 4 . 0  I . 
1 16055.755 3 16155.109-32210.855 9 I . - . 5.0- 4 . 0  I . 
1 16053.517 6 19426.512-35482.018 11 I 3.0- 3.0 3.0- 3 . 0  I 1.44 1:69 .25 
1 16055.053 3 23732.950-13577.903 -2 1 . - . 1.0- 1.0 I . 
1 16052.337 2 15356.833-31909.212 13 1 1.0- 1.0 1.0- 1.0 I 1.10 -88 .22 
1 16650.972 1 

16047.703 0 
1 16015.896 2 
1 16045.034 6 
1 16041.803 3 
1 16041.542 3 
2 16040.300 2 
1 16038.198 4 
1 16037.524 7 
1 16037.085 2 
1 16036.335 2 
1 16035.520 1 
1 16034.821 0 
2 16034.341 ’ 0  

16033.463 0 
1 16029.900 3 

16029.344 0 
2 16029.111 0 
2 16028.765 3 
2 16028.271 0 
1 16027.444 0 
2 16027.152 1 
1 16026.844 0 

16025.149 2 
2 16024.940 1 
2 16’023.484 2 
1 16022.983 4 
1 16022.493 3 
1 16022.076 3 
1 16019.863 0 
1 16019.041 0 
1 16018.298 4 
1 16018.045 1 
2 16010.664 2 
1 16007.228 1 

16005;%3 0 
1 16002.885 2 

15999.874 0 
1 15’395.932 2 

15931.881 1 
2 15990.765 2 
1 15990.625 0 
1 15989.135 1 

20335.328-36436.2’34 6.1 . - . 2.0- 3.0 i 
I 

14025.007-30071.890 
26283.495-10238.473 
14737.788-30779.585 
17500.977-33542.506 
2355-8.650- 7498.364 
12322.613-28360.802 
22182.030- 6144.515 
13517.647-29554.716 

‘13 i 
12 I 
6 1  

13 I 
14 I 
9 1  
9 1  

16 I 

7.0- 

2.0- 

6:O 

3:O 

4 . 0 -  5.0 i 
7.0- 6.0 I 
3.0- 3.0 I 
1.0- 2.0 I 
3.5- 2.5 I 
2.0- 3.0 I 
2.0- 3.0 I 
2.0- 3 . 0  I 

1109 1144 -35 
.82 .86 .04 

1:26 1146 .20 

15249.635-31285.029 -9 i 2.0- 2.0 2.0- 2.0 i .7 i5  1.283 .568 
33340.653-17305.142 9 I . - . 2.0- 2.0 I . 
20677.600-36912.410 11 1 . - . 7.0- 7.0 I . 
30727.440-14693.090 -9 I . - . 1.5- 0.5 I . 

I ’ I .  
I I .  

25209.162- 9179.262 0 I 5.0- 5.0 5.0- 5.0 I 1.14 1:46 .32 

26755.425-10726.322 8 I . - . 4.5- 4.5 I . 
27828.005-1 1799.241 1 I - - - 4.5- 5.5 I . 
31516.780-15483.530 21 i . - . 2.5- 5.1 i . 
15ft24.3S7-31451.814 17 I . - . 3 . 0 -  4 . 0  I . 
36203.035-20175.895 12 I . - . 4.5- 3.5 I . 
25113.744-41140.580 8 I , - . 6.0- 7.0 I . 
20073.840-36099.770 10 
37942.855-21913.400 -1 
16C3G.379-32857.357 5 
14853.317-30375.793 12 
15449.472-31471.542 6 
30361.813-14341.947 -3 
12159.465-28175.473 33 
17554.704-33572.999 
32291.378-16276.332 
35333.015-20322.349 
17081.874-33089.092 

15449.472-31452.362 

15046.108-34042.040 

29717.090-13726.318 

34527.915-18533.782 
lE”37.584-343’2.198 

3 
-1 
-2 
10 

-5 

0 

-7 
11 
2 

. - . 5.5- 4.5 . - . 6.5- 7.5 
5.0- 6.0 5.0- 6.0 . - . 4.0- 4 . 0  
0.0- 1.0 0.0- 1.0 . - . 2.0- 2.0 . - . 4 . 0 -  3 . 0  
8.0- 9.0 8.0- 9.0 i . - . 2.0- 2.0 I 
5.5- 6.5 5.5- 6.5 I 
. - . 4 . 0 -  5.0 I 

I 
0.0- 1.0 0.0- 1.0 I 

I 
4 . 0 -  4 . 0  4 . 0 -  4 . 0  I 

I 
2.5- 2.5 2.5- 2.5 i 
. - . 5.0- 5.0 1 . - . 2.0- 2.0 I 

1965 1i105 .138 

:ooo 2:20 

:17 1:16 .01 

.077 1.307 .230 

. O O O  .85 

.70 .81 .112 

.02 .78 .24 

0.910 1 . 0 1 0 ~  100 
0.890 2.183 1298 
1.060 1 . 4 3 1 ~  371 
0.694 1 .160~  466 
1.104 1.680~ 576 
1.170 0.822 358 
0.975 1 . 1 5 0 ~  175 
0.736 0 . 9 8 0 ~  244 
0.948 0.995 47 
1.435 1.679 244 
1.289 1.442 153 
1.103 0 . a  215 
1.911 1.095 816 

0.975 1.290~ 315 
1.030 1.431 351 
0.815 0.860 45 
2.258 1.123 1135 
1.470 1 . 3 2 1 ~  149 
1.036 0.887 149 
1.235 1.473 178 
0.892 0.831 61 
0.715 1.280 565 
0.690 O.OOO* 0 
1.060 0 . 0 0 0 ~  0 
1.208 0.840 368 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

16 
-43 
-17 

1 
192 192 

-213 -214 
-66 

-101 
-203 -210 

-55 
- 12 
60 

-304 -304 
-076 -72 
-188 -189 

-105 
175 173 

-123 -129 
-125 -128 

-176 
-087 -97 
-101 -95 

32 
6 1% 

1.140 1.454~ 314 i 147 146 
I 

1.200 
1.410 
1.215 
1.106 
0.983 
1.302 

0.790 
1.097 
0.961 
0.786 
0.000 
1.044 
0.844 
1.170 
1.016 
1.137 
1.217 

1 . 3 9 1 ~  
1.373~ 
1.057 
1.080 
1.515 
1.470 

1 . 0 2 9 ~  
1.345 
1.101 
1.080~ 
2.188 
0.852 
0.000* 
1 . 1 6 0 ~  
1.880~ 
1.314 
1.069 

191 
37 

158 
26 

532 
168 

239 
248 
140 
294 

0 
192 

0 
10 

854 
177 
148 

i 
I loo 
I 
I 
I 
I 312 
I 
I 
I 
I 
I 202 
I 
I 
1-330 
I 
I 288 
1-284 

150 
106 

-134 

-65 

24 1 

- 183 
-199 
210 
123 

-380 
-330 

170 
289 

-284 
I 
I 
I 

0.000 0.852 0 I 234 239 

0.694 0.806 112 I 064 79 

1.014 0.784 230 i 
1.280 1.070 210 I -200 
1.310 1.600 290 I 853 

c 
WAVELENGTH NOTES 

6221.6342 
6223.07 1 1 
6223.6630 
6224.4314 
6224.7217 
6225.481 1 
6225.6637 
6226.3834 
6226.562 1 
6226.6661 
6226.8452 
6227.8996 
6228.4292 
6229.696 1 
6230.0113 
6230.7343 
6231.9892 
6232.0906 
6232.5732 
6233.3900 
6233.6520 
6233.8227 
6234.0948 

6234.7028 
6234.8895 
6235.2309 
6236.6 168 
6236.8332 
6236.9238 
6237.0585 
6237.2507 
6237.5725 
6237.6862 
6237.8060 
6238.4658 
6238.5472 
6239.1141 
6239.3092 
6239.5000 
6239.6624 
6240 -5243 
6240.8445 
6241.1340 
6241.2326 
6244.1099 
6245.4502 
6246.0921 
6247.1452 
6248.3208 
6249.8606 
6251.4438 
6251.8301 
625 1.9349 
6252.5175 

,6234.4311 

so 

HAZY 

PB 

HAZY 

W 
M 
P 



C WAVEINKBER I -------_-______ 
1 15983.817 4 
1 15933.112 3 
1 15983.800 4 
1 15932.949 4 
1 15932.098 2 
1 15979.224 2 
1 15977.832 5 
2 15974.637 3 

15971.100 0 
15969.553 0 

1 15968.452 1 
15956.524 1 

T2 - T I  0-C __________________-_------  
23763.470- 7774.653 0 
21227.793-37215.900 5 
17615.482-33599.280 2 
16692.549-30675.497 1 
16595.109-32577.204 3 
31724.867-15745.643 5 
18131.485- 2203.606 3 
27922.155-12007.503 -15 

16t?X.909-32857.357 4 
~. _ _  

1 15961.6za i 14853.317-30314.939 16 
1 159B.799 1 12159.465-28118.262 2 
2 15953.090 1 17256.905-33254.995 0 
1 15952.816 3 15424.337-31377.193 10 
1 15951.040 3 14025.007-29976.039 8 
2 15948.850 2 37240.235-21291.350 -35 
1 15968.583 2 16155.109-32103.687 5 

15947.943 2 
15947.584 0 

15944.269 0 
15942.590 0 
15951.749 1 
15940.405 0 

1 15946.026 2 23720.664- 7774.653 15 

1 15939.655 
15939.515 

1 15933.547 
1 15938.354 
1 15937.706 
1 15936.217 

15935.705 
1 15934.478 
1 15932.095 
2 15931.334 
2 15928.535 
1 15928.359 

15928.027 
1 15927.03‘t 
1 15926.272 
1 15324.178 
1 15920.531 
1 15918.242 
2 15917.738 
2 15917.119 
1 15915.922 
1 15915.253 

159 12.985 
159 12.985 
159 08.5% 

1 15903.867 
1 15903.245 
1 15902.930 

15907.478 

0 19865.603-35805.270 -12 
0 
OH 16304.260-32242.810 -3 
0 26664.150-42602.510 -63 
2 14737.7Z8-30575.497 -3 
2 32212.561-16276.332 -12 
1 
7 25113.744- 9179.262 -4 
1 18346.917-34279.010 2 
1 33094.805-17163.470 -1 
3 23426.895- 7498.364 4 
1 18578.669-34507.044 -16 
9 
L 

2 17615.432-33542.506 
0 14853.317-30779.535 
1 15249.635-31173.814 
7 10436.922-26407.449 
0 14292.176-30210.416 
1 22038.950-37955.685 
5 26643.435-10726.322 
0 19281.917-35197.829 
0 23705.495-39620.765 
2c 
2c 
2 
1 
4 25083.129- 9179.262 
1 21515.136-37418.345 
1 14912.011-30814.939 

10 
4 

-1 
4 
2 
3 
6 

10 
.17 

0 
36 
2 

39 4 . 0 -  4 . 0  4 . 0 -  4 . 0  I .98 1.48 .50 I 0.970 1.463* 493 I 
4 . 0 -  4 . 0  4 . 0 -  4.0 I 1.346 1.497 .151 I 1.3116 1.485 139 1-150 -155 
2.0- 2.0 2.0- 2.0 I 1.46 1.62 .158 I 1.450 1.606 155 1-227 -226 
2.0- 2.0 2.0- 2.0 I .29 .38 .09 I 0.292 0.375 83 1-185 -188 - . 3.0- 4 . 0 ’ 1  1.00 .99 .01 I 0.999 0.980* 19 1-242 -241 

- . 2.0- 3.0 I . I 1.016 1.145 129 I 139 138 
0:O- 1.0 0.0- 1.0 I .000-1:50 I 0.000 1.495 0 I 177 181 
2.5- 1.5 2.5- 1.5 I .52 -0.015 .54 I 0.520-0.019* 539 I 217 214 

I 1 I 

I I I .  
I .  . - . 6.0- 6.0 

- . 4 . 0 -  5.0 
- . 4 . 0 -  3.0 . - . 4.5- 3.5 - . 3.0- 4 . 0  

410-  4 . 0  4 . 0 -  4 . 0  
3.5- 4.5 3.5- 4.5 . - . 5.0- 4 . 0  

3.0- 4 . 0  3.0- 4 . 0  

. - . 4 . 0 -  5.0 

. - . 4 . 0 -  5.0 . - . 6.0- 7.0 . - . 3.0- 2.0 - . 2.0- 2.0 

6.0- 5.0 6.0- 5.0 
- . 2.0- 1.0 - : 5:5- 4.5 

215- 2.5 2.5- 2.5 . - . 1.0- 1.0 

I .  
I .  
I .  
I .  
I .  
I 1.304 
I .  , 

1 : 335 
I .  

1.10 1.10 

:980 1:075 .095 . .39 

:79 1:47 .68 

1.098 1.101 3 

0.786 1.111 325 
0.844 1.250* 405 
0.494 0.975 481 
1.106 0.973 133 
0.975 1.070 95 
1.240 1.590 350 
0.948 1.040 92 

0.790 1.463* 673 

i 1.100 1.075 25 
I 
I 1.285 1.215 70 
I 1.135 1.320 185 
I 0.815 0.375 440 
i 1.400 i . a o *  480 

.457 .153 

.318 .017 

I . - . 2.0- 2.0 I 
- . 4.0- 3.0 I 

2.0- 1.0 2.0- 
1.0- 2.0 i.0- - . 5.0- 
0.5- 1.5 0.5- - . 5.5- - . 2.0- - . 7.0- 
3.0- 2.0 

1.0 i .72 145 2 7  
2.0 I .350 .972 .622 
4.0 I . 
1.5 I .315 :860 .545 
4.5 I 1.42 1.39 .03 
3.0 I . 
6.0 I . 

I 1.01 .56 .45 
I .  
I .  . .78 
I .  

1.302 1.454 152 
1.518 1.710* 192 . . - . - . . . . . 

1.050 1.200* 150 
1.340 1.321 19 
1.932 1.020* 912 

1.450 
0.786 
0.715 
0.355 
0.970 
0.344 
1.420 
1.822 
1.277 

1.123 
0.860 
0.450* 
0.972 
1.160* 
0.904 
1.391* 
1.oso 
0.965 

327 
74 

265 
6 17 
190 
56 0 

29 
742 
312 

5.0- 5.0 5.0- 5.0 i i i i 5  1I45 .30 i 1.160 i.454* 294 . - . 1.0- 2.0 I . I 1.180 0.932* 2% . - . 4 . 0 -  5.0 I . I 0.496 1.111 615 

i 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

6252.6418 
6252.9176 
6254.6044 
6254.9375 
6255.2705 
6256.3956 
6256.921 1 
6258.1921 
6259.5781 
6260.1727 

-205 -208 i 6260.6161 
-27 1 I 6261.3721 

-153 I 6263.2887 
-28 I 6264.4030 
-14 I 6264.6813 

-193 -191 I 6266.7524 
-167 -171 I 6267,4502 

226 226*1 6268.3108 
-182 -195 I 6268.4157 
-131 I 6268.6673 

I 6268.8084 
-55 I 6269.4209 

I 6270.1118 
I 6270.7721 
I 6271.1029 
I 6271.6317 

i 
I 
I 
I 
I 
I 
I 
1-060 
1-217 
I- 
I 093 
I- 
I+ 

1-194 

I la 

I 
I 
1-054 

I - 172 

I -186 

I 160 

P5 I 174 

I 

-137 i 
I 

-316 I 
I 

-187 I 
200 I 

I 
-40 I 

-218 I 
423 I 
98 I 
8 1  

I 
-178 I 
-115 I 
-186 I 
-191 I 
-251 I 
212 I 
159 I 

-200 I 
-280 I 

I 
I 
I 
I 

175 I 
-135 I 

-56 1 

6271.9268 
627 1.9818 
6272.3628 
6272.4387 
6272.6938 
6273.2798 
6273.4814 
6273.9645 
6274.9029 
6275.2026 
6276.3053 
6276.3747 
6276.5055 
6276.8968 
6277.1972 
6278.0226 
6279.4608 
6280.3637 
6280.5626 
6280.8068 
6281.2792 
6281.5432 
6282.4385 
6282.4385 
6284.1710 
6284.6135 
6286.0404 
6286.2863 
6286.4108 

NOTES 

DJO 

525359 

PB 

21n5 
HAZY 2LN 
DJO 2JDG 



c 
1 15902.302 2 11840.715-27743.009 8 

1 15900.639 1 34527.915-1E527.281 5 
1 15900.485 1 35~~.610-209&8.110 -15 

1 15393.351 1 13726.661-29625.003 9 

15902.111 1 

15900.063 1 

1 15897.953 3 18502.505-34500.445 13 
15577.451 2 
15595.313 0 

2 15394.924 
2 15673.4c9 

15392.230 
1 15t?2.0'i3 
2 15371.772 
1 1-:70.128 
1 15fC.3.269 
1 15ZS7.733 
2 15M7.555 

15887.140 
1 15286.179 
2 15584.879 
1 15581.365 

15876.642 
15876.30 1 

2 15871.809 
153370.932 

1 15570.535 
1 15569.868 
1 15868.475 
2 15567.872 
1 15357.276 
1 15S65.429 
1 1X54.313 
1 15862.955 
1 15851.657 
1 1s55.895 
2 15355.690 

1Z53.444 
15353.153 

1 15S51.633 
2 15550.564 
1 15849.511 
1 1M46.542 
1 1M45.542 

15845.403 
1 15344.876 

15843.592 
1 15840.945 
2 15838.727 

15333.160 
15335.635 

1 1s32.496 
2 15830.254 

15829.603 
15529.057 

29521.300-13726.318 
19253.335- 3969.846 

20830.616-36722.663 
27691.000-11799.241 
11747.245-27637.377 
25660.792- 9772.532 

2 
10 

2 
13 
-4 

9 
1 21420.983-37308.707 
1 45203.680-29316.115 
1 
3 17500.977-33387.151 

5 9724-;354-25605.707 
0 

on 36942.~-21057.925 

0 
6 27879.305- 12007.503 
1 
1 8768.139-24638.713 
1 15249.635-3 11 19.494 
0 14292.176-30160.664 
0 32 154.455-16286.582 
1 19776.904-35644.180 
3 25044.087- 9179.262 
2 29542.2 14- 13677.903 
3P 16897.534-34760.532 
1 15424.387-31285.029 
9 15&56.8?8- 0.000 
1 33019.160-17163.470 
0 
0 
2 14692.549-30544.187 
0 35026.425-20175.895 
0 23720.664-39570.175 
1 180(t6.108-33892.650 
1 17911.977-33723.523 
1 
1 21812.682-37657.560 
1 
0 18963.921-34804.850 
0 24659.305-40498.010 
1 
1 

9 
-7 

5 
9 
9 

7 

11 
9 

-13 
-1 

0 
4 
2 
7 

15 
7 
0 

-5 
34 

0 
0 

-4 

-2 

7 
22 

5 13517.647-29350.139 4 
0 29556.550-13726.318 22 
0 
0 

c 
3.0- 2.0 

. .  . .  
- . .  - . .  

. .  
2.5- 2.5 

- . .  . .  - . .  
1.0- 0.0 . .  - . .  
1.0- 2.0 

3.0- 4.0 
. .  

. .  

. .  . .  . .  . .  . .  . .  . .  . .  . .  
1.0- 0.0 . .  

. .  . .  . .  . .  . .  

. .  

. .  . .  

. .  . .  

3.0- 2.0 

2.0- 1.0 
4 . 0 -  4 . 0  

3.0- 2.0 
6.0- 6.0 

1.5- 2.5 
2.5- 2.5 

8.0- 9.0 
6.5- 5.5 
0.0- 1.0 
1.0- 0.0 
3.0- 4.0  
2.5- 2.5 

1.0- 2.0 
2.5- 2.5 
3.0- 4.0 

0.5- 1.5 

2.0- 2.0 
2.0- 2.0 
5.0- 4 . 0  
0.5- 0.5 
6.0- 7.0 
4 . 0 -  5.0 
2.0- 1.0 
5.0- 6 . O  
3.0- 2.0 
1.0- 0.0 
3.5- 4.5 

2.0- 3.0 
2.5- 3.5 
3.0- 2.0 
4 . 0 -  3.0 
5.0- 5.0 

4 . 0 -  3.0 

4 . 0 -  4 . 0  
4.5- 4.5 

2.0- 3.0 
1.5- 2.5 

.81 

.93 

1:11 

1:14 

2127 

.456 

.80 - 

1:11 

.89 

I 
.57 .24 I 0.811 0.568 243 

I 
I 1.310 0.000* 0 
I 1.094 1.374 280 
I 
I 1.150 0.910* 240 
I 0.910 1.030 120 
I 
I 
I 1.045 0.784 261 

1167 .740 I 0.921 1.670 749 
I 

1: 11 I 1.110 1.110* 0 
I 1.160 1.373* 213 
I 0.000 1.280 0 

.ooo I 1.146 0.000 0 
I 1.663 1.040 623 
I 1.150 1.140* 10 
I 

1:29 .98 I 2.258 1.288 970 
I 1.040 1.590 550 

1:167 .711 I 0.442 1.160 718 
I 
I 

,O :O l  -81 I 0.802-0.019 821 

.ooo  

.90 .01 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

0.362 0.000* 0 
0.715 0.814 99 
0.970 1.030 60 
1.970-0.122*2092 
1.012 1.070* 5.3 
1.210 1.454* 244 
1.298 1.442 144 
1.280 1.140* 140 
1.106 1.280 174 
1.103 0.000 0 
1.160 1.200 40 

0.292 0.946 654 . . -. - . . . . - - - . 
1.344 1.515 171 
0.790 1.150* 360 
0.694 1.060 366 
1.145 0.830 315 

1.040 1.132 92 

1.251 0.941 310 
1.140 0.860* 280 

0.892 0.910 18 
0.484 0.784 300 

I 
-33 I - 170 I 
139*l 

221 2 0 w i  
I 

-197 I 
-10 I 

-242 I 
I 

363* I 
139 138 I 

I 
-173 i 

158 I 
-231 I 

-030 -31 I 
-20 I 

I 
I 

-157 -156 I 
I 

-177 -180 I 
I 

346 349 i 
25 1 I 

-399 -403 I 
-232 -234 I 
-226 -181 I 

i 
-164 -172 I 
121 132 I 

-6 I 
-177 -177 I 
-103 -90 I 

133 136 I 
290 290 I 

I 
I 

-157 -158 I 
I 

-20* I 
9 1  

-243 I 

- 

i 
I 
I 

-285 I 
53* I 

I - 173 
-046 
-180 -182 i 

209 i 
I 
I 

6286 -6590 
6286.7346 
6287.3166 
6287.3774 
6287.5443 
6288.22 14 
6288.3788 
6288.5774 
6289 . e 3 2  
6289.5534 
6290.1411 
6290.6434 
6290.7 150 
6290.8247 
6291.4755 
6292.2117 IS* 
6292.4239 
6292.4932 
6292.6588 
6293.0395 
6293.5545 
6294.9470 
6296.8197 
6296.9549 
6298.7371 
6299.0852 
6299.2229 
6299.5075 
6300.0605 IS+ 
6300.2999 
6300.5366 
6301.2700 
630 1.7 133 
6302.2528 
6302.7685 
6304.6613 
6305.1405 
6306.0338 
6306.1495 
6306.7542 
6307.1796 
6307.5986 
6308.7804 C 2  
6308.7804 C2 
6309.2339 
6309.4437 
6309.9551 
6311.0091 
6311.8932 
6312.1192 
6313.1257 
6314.3774 
6315.27 17 
6315.5294 
6315.7492 

W 
03 
W 

L 1 



I OPS OBS TERtl TERM 1 OBS OBS OBS I TERM TERM TERM 
C HAVEttUIlBER I T2 - T I  0 -C  I J2 - J1 J2 - J1 I G2 G1 OG I 62 G1 DG 

2 15828.730 
1 153Z8.055 

lE326.077 
15325.43 1 

2 15P32.551 
1 15321.106 

15818.423 
2 15916.691 

158 16.485 
1 15814.726 
1 1314.465 
2 15814.256 
1 1913.347 . . - - . - . - . . 

158 12.677 
155 12.6 15 

2 15312.025 
1 1-5810.721 
2 15337.971 
1 15309.307 
1 15306.385 
1 1M04.182 
2 15801.907 

15798.463 
1 15798.463 
2 15796.126 
1 15795.649 
1 15794.905 
1 15792.906 1 

3 377ca.140-21919.400 -10 
3 13726.661-29554.716 0 
0 
0 
1 27830.050-12007.503 -6 
2 14292.176-30113.280 2 
2 
0 36482.680-18666.006 17 - L 
7 8768.139-24552.849 16 
0 14853.317-30667.769 13 
4 23312.615- 7498.354 5 
6 12159.465-27972.815 -3 
0 
0 
5 25520.005- 9707.980 0 
2 16834.379-32645.106 -6 
5 32555.705-16745.720 -14 
3 183C6.917-34156.245 -21 
6 14737.788-30544.187 -13 
5 23578.836- 7774.653 -1 
0 32841.375-17039.457 19 
OH 
OH 15406.760-31205.200 23 
3 13tO9.910-29606.060 -24 
4 12322.613-28113.262 0 
614 21420.933-37215.900 -12 

12177.963-27970.851 -12 
15792. iG i 

1 15792.573 1 
2 15792.470 0 

15792.044 0 
1 15791.206 5 
1 15790.927 3 
1 15789.440 1 
1 15787.659 2 
2 15787.254 1 
1 15734.231 3 

15782.100 3 
2 15781.273 3 
1 15779.699 2 
1 15779.509 2 
2 15778.879 2 

15777.229 1 
2 15776.558 1 
2 15774.043 3 

15773.174 0 
15772.868 0 
15771.621 0 

1 15771.073 1 
1 15771.073 1 

15769.352 0 
15769.025 1 

1 15767.028 1 
1 15765.668 7 

15249.635-31042.204 4 
29783.410-13990.952 12 

24970.474- 9179.262 -6 
14292.176-30083.102 1 
30131.358-1434 1.947 -1 
25560.208- 9772.532 -7 
35514.250-198Z7.020 24 
16155.109-31939.345 -5 

32820.775-17039.487 -15 
14232.176-30071.890 -15 
18397.554-34577.111 -18 
37640.995-21862.135 19 

25018.940- 9242.356 -26 
23272.420- 7498.354 -7 

18578.669-34349.740 2 
29239.312-13528.246 7 

15406.760-31173.814 -26 
20055.327- 4299.659 0 

.-------------------*------------------+------------------ 
I I 

I .  I 
I .  I 

. - . 5.0- 6.0 I . I 0.970 1.050 80 
I .  I - . 2.5- 2.5 I . I 1.307 1.365 58 
I .  I 

2.0- 2.0 2.0- 2.0 I .365 .640 .275 I 0.362 0.640 278 - . 4 . 0 -  4 . 0  I . I 0.786 1.265 479 
1:5- 2.5 1.5- 2.5 I .67 1:31 .64 I 0.680 1.321* 641 

6.5- 7.5 6.5- 7.5 I 1.19 1.39 .20 I 1.135 1.345 210 
3.0- 3.0 3.0- 3.0 I 1.15 .83 .32 I 1.150 0.831 319 

. - . 2.5- 1.5 I . I 1.216-0.019 1235 

4 . 0 -  4.0 4 . 0 -  4 . 0  I .84 .98 .14 I 0.844 0.979 135 
I .  
I .  

7.5- 6.5 7.5- 6.5 I 1.33 
- . 5.0- 5.0 I . 

115- 2.5 1.5- 2.5 I 1.27 
2.0- 1.0 2.0- 1.0 I 1.52 
3.0- 3.0 3.0- 3.0 1 .82 
5.0- 4 . 0  5.0- 4 . 0  I 1.10 . - . 1.5- 1.5 I . 

- . 1.0- 2.0 - . 4.5- 4.5 
2.0- 3.0 2.0- 3.0 
3.0- 4 . 0  3.0- 4 . 0  - . 1.0- 2.0 

- . 2.0- 3.0 . - . 0.5- 1.5 

1103 
1.66 

.48 .15 

.66 .39 

.29 .23 

.97 .15 

.43 .33 

.24 .21 

.483 .180 

i 
I 0.715 1.010 295 
I 2.590 1.728* 862 
1 . - . 4 . 0 -  5.0 i 1.455 1.450 .oo5 . - . 5.0- 5.0 I . . - . ’ 3.0- 2.0 I . 

1.0- 0.0 1.0- 0.0 I 1.50 .OOO . - . 1.5- 1.5 I . 
5.0- 6.0 5.0- 6.0 I .930 1:180 .250 

i .  . - . 2.! 5 -  1.5 i 1.315 1.36 .os 
- . 5.0- 5. 
- . 5.0- 4 .  . - . 2.5- 2. 

1.330 1.485* 155 
0.961 1.135 174 
1.269 1.671 402 
1.518 1.305 213 
0.815 0.946 131 
1.120 1.463* 343 
1.234 1.354 120 

0.890 1.090* 200 
0.657 0.790 133 . . . - . . . . . . 
1.036 i.25or iiZ 
1.663 1.485 178 
0.525 0.194 331 

1.460 1 . 4 5 4 ~  6 . . . . - . . . - . 
0.970 1.150* 180 
1.232 0.852 380 
1.500 0.000* 0 
1.560 1.733 173 
0.948 1 .200~  252 

1.315 1.354 39 
0.970 1;290* 320 
1.280 1.080 200 
1.350 1.320* 30 

I .  I 

I .  I 
I .  I 
I .  I 

I .  I 
I .  I 

- . 2.5- 3.5 I . I 1.385 1.359 16 
2.5- 2.5 2.5- 2.5 I . I 0.951 1.321 370 

. - . 1.0- 1.0 I . I 1.932 0.810r1122 . - . 1.0- 1.0 I . I 1.307-0.590*1897 

. - . 1.0- 1.0 I . I 0.890 0.450* 440 
3.0- 2.0 3.0- 2.0 I .992 11476 .484 I 0.998 1.482 484 

OBS TERM I 
IS IS I 

I 
315 317*J 

-187 -189 I 
I 
I 

320 323 I 
-124 -117 I 

I 
I 

248 I 
-39 I 

-199 -205 I 
143 128 I 

-084 -80 I 
I 
I 

180 180*l 
-230 I 

258 258*1 
-214 -214 I 
-156 -157 I 

-13 I 
219 211 I 

I 
-96 I 

-426 -420 I 
-31 I 

-059 -52 I 
-213 -214 I 

-87 I 

----------* 

1 

I 

WAVELENGTH NOTES .................... 
6315.8797 
6316.1490 
6316.9385 
6317.2083 
6318.3462 
6318.9233 
6319.9930 
6320.6871 
6320.7694 
6321.4725 
6321.5768 
6321.6604 
6322.0237 
6322.2916 
6322.3164 
6322.5523 
6323.073 
6323.3737 P0 
6323.6393 
6324.8079 
6325.6900 
6326.6007 
6327.9799 2LNS 
6327.9799 2LNS 
6328.9 16 1 
6329.1072 
6329.4053 
6330.2065 
6330.2762 
6330.3400 

i o + i  6330.3813 
I 6330.5520 . - - . . - - - - 

-060 -a i 6 3 3 0 . ~ 0  
-216 -212 I 6330.9998 

133 I 6331.5961 
108 111 I 6332.3063 

229 i 6332.4728 
-335 -336 I 6333.6856 

I 6334.5408 143 
228 229 I 6334.8728 

-302 1 6335.5047 
-245 I 6335.5810 

I 6335.8339 
I 6336.4965 

336 329 I 6336.7660 

I 6338.1256 
I 6338.2485 
I 6338.7497 

+ 34 I 6337.7740 

2 i 6535.9699 c2  
157 I 6333.9699 c2 

-313 I 6339.6617 
I 6339.7932 

-105 -115 1 6340.5962 



c 
15764.100 0 
15763.461 0 
15763.271 0 
15762.419 0 

2 15750.786 2 17295.905-33057.710 -19 
2 15759.885 
1 15755.879 

15755 .io7 
1 15756.171 
1 15755.762 
1 15754.720 
1 15753.453 
2 15752.305 
1 

1 
1 

2 

1 

1 
2 

1 
1 
1 

1 
1 
1 

1 
1 
1 
1 
1 
2 

1 
1 

1 

15751.407 
157 56.378 
15743.101 
157’12.694 
15742.519 
15741.674 
15741.034 
15739.485 
15739.378 
15733.428 
15737.649 
15736.157 
15734.229 
15733.771 
15730.111 
15729.605 
15727.959 
15724.881 
15724 -298 
15723.723 
15722.502 
15722.216 
15721.849 
15721.282 
15719.841 
157 19.234 
157 18.8 18 
15716.399 
15715.713 
157 14.343 
157 12.4 16 
157 10.96 1 
15707.523 
15707.095 
15706.916 
15756.472 
15704.726 
15703.633 
15703.172 
15702.644 
15701.390 
15700.560 

4P 
3 
0 
0 
1 
3 
2 
4 
1 
1 
1 
2 
2 
1 
1 
1 
1 
3 
0 
3 
0 
0 
1 
2 
0 
2 
0 
0 
1 
1 
1 
2 
3 
2 
2 
4 
6 
0 
2 
2 
2 
1 
1 
0 
1 
6 
1 
1 
1 
1 

30193.265-14433.351 
11840.715-27597.590 

- 29 
4 

16F33.909-32645.106 -26 
17615.482-33371.251 -7 
16595.109-32349.853 -24 
23004.649-53755.100 8 
26478.685-10726.322 2 
13517.647-29269.059 -5 

33047.830-17305.142 6 
32519.048-16776.530 1 

20511.945-36252.985 -6 

16834.379-32572.81 1 -4 

25374.634-10233.473 -4 
24976.535- 9242.356 0 

11840.715-27570.322 -2 
17081.874-32809.844 -11 
37016.265-21231.350 -34 
30066.252-14341.947 -7 
33028.868-17305.142 -3 

16520.962-32242.810 1 
15249.635-30970.926 -9 
19872.154-35591.995 0 

17554.704-33273.528 -6 
17500.977-33217.830 -4 
15s6.M-31572.610 -9 

18046.103-33753.523 1 
18602.505-34313.475 -9 
15249.635-30957.140 18 
16202.1’12-31909.212 -5 
16304.260-32011.173 3 
37904.140-22197.670 2 

24361.050-40084.697 -9 
13578.669-34291.845 -4 

19059.953-34760.532 -14 

4.5- 3.5 
1.5- 1.5 . .  
. .  . .  . .  . .  - . .  . .  

. .  . .  

. .  

. .  

. .  . .  

. .  . .  . .  . .  . .  

. .  . .  . .  

. .  . .  
1.0- 1.0 

. .  . .  . .  . .  . .  . .  
5.0- 6.0 . .  

. .  

I 
I .  
I .  
I .  
I .  

4.5- 3.5 I . 
1.5- 1.5 I 1.37 
3.0- 4.0  I . 

I .  
6.0- 5.0 I . 
2.0- 3.0 I . 
3.0- 2.0 I . 
5.0- 5.0 I . 
3.5- 4.5 I . 
2.0- 1.0 I . 

I .  
I .  

1.0- 2.0 I . 
2.0- 1.0 I . 

I .  
4.5- 3.5 I . 

I .  
i .  

5.0- 5.0 ! . 
I .  

6.0- 6.0 I . 
3.5- 3.5 I . 

I .  
I .  

3.0- 3.0  I . 
4 . 0 -  4 . 0  I . 
5.5- 4.5 1 . 
1.0- 2.0 I . 
2.0- 2.0 I . 

I .  
I .  

5.0- 5.0 I . 
2.0- 1.0 I . 
9.0- 8.0 I . 

I .  
8.0- 7.0 I . 
1.0- 1.0 I . 
1.0- 1.0 1 1.10 

I .  
4 . 0 -  5.0 I . 
6.0- 6.0 I . 
2.0- 2.0 I . 
0.0- 1.0 I . 
4 . 0 -  3.0 I . 
3.5- 3.5 I . 

I .  
5.0- 6.0 I 1.45 
1.0- 2.0 I . 

I .  
I .  

5.0- 6.0 I . 

1 :93 

2:40 

1:51 

I I 
I I 
I I 
I I 
I I 

.365 I 0.494 0.857 363 I 182 184 

.56 I 1.364 1.925 561 I 307 300 
. I 0.811 0.930 119 1-102 -103 

I I 
I 1.098 1.135 37 I -255 
I 1.450 1.113 337 1-149 -145 
I 0.999 O.OOO*  0 I -239 
I 1.196 1.530 334 I -251 
I 1.045 1.391 346 I 190 201 
I 0.892 1.110* 218 1-190 -191 

I 
6 1  

I 
I 
I 1.207 0.000* 0 I *  
I 0.880 0.000* 0 I 128 I 
I I -  I 
I 1.310 1.004 306 I -122 I 
I I I 
I I I 
I 0.961 1.010* 49 1-234 -236 I 

I -305 

1.30 

.06 

1.370 1.431* 61 
0.950 1.369 409 

0.811 1.265 454 
i.217 0.900 3 i 7  
1.150 1.590 440 
0.476 0.852 376 
0.987 0.000* 0 

0.736 1.215 479 
0.715 0.295 420 
1.199 1.105 94 

I 
-12 I 
46 I 

I 

- 

i 
-351 -348 I 

-215 I 
I 

118 I 
-24 I 

i 
-056 I 

-98 1 
-242 -173 I 
-218 -220 I 
I I 

1.170 1.070* 100 1-230 -235 I 
2.253 0.520*1738 I 196 I 
1.103 2.403 1300 1-151 -155 I 

I I 
0.694 0.830 136 I -  -11 I 
0.715 0.980 265 I -225 I 
0.000 0.8-83 0 I *  5 1  
1.285 1.140* 145 I -189 I 
1.275 1.530 255 I 269* I 

I 
-19 I 

I 
1.450 1.510* 60 I 

13 I 1.932 0.850*1032 I +  
I I I 
I I I 
I 1.375 1.140* 235 I -177 1 

0.910 1.030* 120 I 068 78 I 

6341.7739 
6342.0310 
6342.1074 
6342.4502 
6343.1074 
6343.4700 
6344.6802 
6344.7897 
6344.9653 
6345.1300 
6345.5497 
6346.0576 
6346.4983 
6346.8843 
6347.2990 
6347.8137 
6350.397 1 
6350.4677 
6350.8086 
6351.0668 
6351.69 19 
635 6352.1185 1.7351 

6352.4329 
6353.0352 
6353.8 137 
6353.9986 
6355.4770 
6355.6815 
6356.3467 
6357.5909 
6357.8266 
6358.0591 
6358.5528 
6358.6677 
6358.8169 
6359.0463 
6359.6292 
6359.8748 
6360.0431 
6360.8197 89 
6361.2997 
636 1.8523 
6362.6345 
6363.2238 
6364.6 165 
6364.7900 
6364.8625 
6365.0424 
6365.7501 
6366.1911 HAZY 
6366.3800 
6366.5941 
6367.1026 
6367.4392 

I 



I OBS 06s TERlI TERM I 
0-C I 52 - J 1  J2 - J1 I -----*--------------------* 

I I 
-7 I 1.0- 1.0 1.0- 1.0 I 
2 I 1.5- 1.5 1.5- 1.5 I 
- 4 1  . -  . 4 . 0 -  4 . 0  I 
221 . -  . 3.5- 4.5 1 

I 
. 5.0- 4.0 I - 1 1  . -  I 

CBS OES 
62 61 ------------_ 
1.93 1.71 
1.14 -0.01 

OBS 
DG .----_ 

.22 
1.15 

TERM TERM TERM I OBS TERM I 
G2 Gl DG 1 IS IS I WkVEt "J'J::DER .------ ----. 

15700.334 
15594.664 
15692.628 
15591.362 
155S0.176 
15589.922 
15589 -270 
15589.026 
i5t8S.OS2 
15687.008 
15534.746 
15583.487 
15631.303 
15579.259 
15679.052 

I ---. 
3 
3 
0 
0 
1 
2 
0 
0 
2 
0 
1c 
1 

1 
1 

214 

T2 - Tl WAVELEIIGTH ------------ -+ ------------------*----------~ 
I 

1.932 1.710* 222 1-073 -73 
1.135-0.019 1154 I 333 337 
1.100 0.990 110 I -216 
1.103 1.000* 103 I 
0.736 0.995 259 I 113 
1.097 0.975 122 I -237 
0.921 0.903 18 I -256 
1.210 1.515~ 305 I 263 

409 1.199 1.365 166 I 

1-083 

I 252 

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 
2 
1 

16578.669-34279.010 
27702.165-12007.503 
19855.603-35558.235 

6357.5308 
6369.8312 
6370.6577 
6370.9687 
637 1.6533 
6371.7564 
6372.02 12 
6372.1203 
6372.5038 
6372.9401 
6373.8591 
6374.3708 
6375.2586 
6376.0897 
6376.1698 
6376.3020 
6377.5105 
6377.6578 
6377.8051 
6378.6507 
6379.3316 
6379.8255 
6380.2855 
6380.6056 
6381.8206 
6382.3589 
6383.1417 
6384.1909 
6384.1909 
6384.5921 
6385.0439 
6385.536 
6386.2672 
6386.6474 
6387.30 19 
6388.7183 
6389.7686 
6389.8715 
6390.7522 
639 1.1444 
6391.5207 
6392.2894 
6392.9 16 1 
6394.5370 
6397.9234 
6397.9234 
6397.9234 
6397.9595 
6398.2801 
6398.3607 
6399.7035 

29753.225-45Vi5.065 

16520.962-32210.835 
15074.955-30754.244 -16 i i - 1 5.0- 610 i 

-81 . -  . 4.5- 3.5 I 
-11 I . - . 3.5- 2.5 I 

-24 I . - . 2.5- 3.5 I 

I 

I 

I 

8 I . - . 3.0- 2.0 

-11 I . - . 2.0- 3.0 

8 1  . -  . 4.0- 3.0 
-21 . -  . 1.5- 0.5 
211 . -  . 5.0- 6.0 
-6 I . - . 4.5- 4.5 
-1 I 4 . 0 -  4 . 0  4 . 0 -  4 . 0  
6 I . - . 3.0- 2.0 

-12 I . - . 2.5- 2.5 
-16 I . - . 2.5- 1.5 
-5 I 4 . 0 -  3.0 4 . 0 -  3.0 
-7 I 6.0- 7.0 6.0- 7.0 
0 I 2.0- 1.0 2.0- 1.0 

-14 I 7.0- 8.0 7.0- 8.0 
-33*1 . - . 8.0- 7.0 
-51 . -  . 1.0- 2.0 

-3 I . - . 3.0- 4.0  
- 1 1  I . - . 4.5- 3.5 

4 I . - . 2.0- 3.0 
-51 . -  . 4.5- 4.5 
26 I . - . 3.0- 3.0 
-21 . -  . 2.0- 2.0 
-41 . -  . 4 . 0 -  5.0 
-2 I 4 . 0 -  5.0 4 . 0 -  5.0 

0 1  . -  . 8.0- 9.0 

-3 I . - . 3.0- 2.0 

. 6.5- 5.5 - 1 1  . -  
-4 I . - . 3.0- 3.0 
2 1  . -  . 0.5- 1.5 
201 . -  . 3.0- 2.0 
-36 I . - . 6.0- 7.0 
-5+1 . - . 3.0- 3.0 
-17 I . - . 2.0- 2.0 
10 I 1.0- 0.0 1.0- 0.0 
-91 . -  . 2.0- 2.0 
-4  I . - . 1.0- 1.0 

. 3.0- 3.0 0 1  . -  
81 . -  . 3.0- 4.0 

I 

I 

I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

32988.621-17305.142 

14692.549-30371.819 

_ _  - 
1.173 o.ooo+ o i -45 

I 064 
0.292 0.640 348 I -289 

-13 0.694 1.160 466 I 
0.970 2.755*1785 I 
1.150 0.950* 200 1-069 -74 
1.220 1.391* 171 I 154 
0.844 0.920 76 1-085 -87 
1.250 1.880* 630 I 167 
0.960 1.279~ 319 I 
1.158 1.925 767 I 337 337 
1.040 1.473 433 I 012 14 

I 

1.190 1.340* 150 1-335 -339 
1.184 1.442 258 I- -30 
1.250 1.185 65 1-201 -204 
1.230 1.110* 120 I -147 
0.760 1.482* 722 1-129 -128 

0.815 0.920 105 1-189 -190 
1.170 1.515~ 345 I 
1.036 1.080 44 1-144 -145 
1.135 1.475 340 I 
0.270 0.760~ 490 I *  9 
1.036 0.194 842 1-222 -218 
0.844 1.024 180 I -144 
1.145 1.454 309 I 097 97 
1.230 1.220* 10 1-201 -199 

I *  
1.026 0.964 62 I 40 

I 
1.430 1.514~ 84 I 
0.815 0.640 175 1-288 -288 I 
2.689 0.740 1949 I I 
1.216 0.000* 0 1 -69*1 
1.319 1.195 124 1 -228 I 

I 

1.050 1.680* 630 I *  174 I 
1.010 1.430* 420 I 229 209 I 
0.776 0.000 0 I- -30 I 
0.892 0.000* O I -356 I 
1.307 1.442 135 I 

-88 I I 

15678.737 
15675.766 
15475.4C4 
15675.042 

2C 
1 
3 
0 
5 

18046.108-33724.837 
34193.640-18517.872 
32280.169-16504.785 
26401.370-10726.322 
12159.465-27832.430 
319G7.617-16276.332 
37212.525-21542.435 
30102.315-14433.351 
21812.632- 6144.515 
18572.411-34337.597 
29341.761-13677.903 
20697.436-36359.387 
22160.184-37819.580 
19959.027- 4299.659 

15572.964 
1567 1.291 
15570.078 

.075 

1:05 1148 
1.20 1.35 
1.19 1.45 
1.25 1.19 
1.51 1.51 

1 
2 
15563.948 
15568.162 
15655.179 
15653.853 
15561.937 

.43 

.15 

.26 

.06 

IS* 

1 
1 

1 
2 
1 
2 
1 
1 
1 
1 
1 

1 

15659.353 
15659.363 
15653. 379 

CQ 2LNS 
2LNS 

15657.27 1 
15556.009 
15654.272 
15653.340 
1555 1.735 

14737.788-30395.062 
35931.915-20175.895 
12322.613-27976.881 1:07 111 1  .04 
38903.090-23249.745 
39618.160-23966.450 
12322.613-27370.831 
12159.465-27805.163 
24524.706- 9179.262 
22160.154-37203.470 

21737.407-37378.815 

24276.225- 8633.233 
14737.788-30371.819 
30552.000-46187.750 
32330.874-17305.142 

1 
2 
3 
5 
4 
0 
0 
1 
1 
4 
18 
1B 
18 

2 
4 
1 
1 
1 
1 
1 

2a 

155<8. 266 
15645.694 
15545.442 
15643.286 
15542.326 
15541.405 
15539.524 
15537.991 
15534.027 
15525.752 
15525.752 
15525.752 
15625.664 
15524 .881 
15624.684 
15621.405 
15621.405 
155 19.756 
15517.817 
156 15.784 

1:150 1:460 
1.230 1.225 

.310 

.005 f1.19 

2 
1 
2 c3 

c3 . - 
20784.195-36609.983 
33339.950-17765.281 
36297.181-20672.283 
25397.206- 9772.532 
13517.647-29139.051 

c3 
ISQ 

.78 .OOO 
c2 
c2 29299.312-13677.903 

15424.357-31042.204 
16595.109-32210.8-35 

~ - . . . . . - - 
6399.7038 
6400.3794 
6401.1741 
6402.0074 

1.106 1.010 96 i -80 i 
0.999 0.995 4 1-057 -62 I 1 



I 
1.0- 1.0 
4.5- 3.5 
3.5- 3.5 

I 
1.0- 2.0 I 

4.0- 5.0 
2.5- 3.5 
1.0- 1.0 
5.0- 6.0 

5.0- 6.0 
7.0- 8.0 
2.0- 2.0 
4.5- 5.5 
5.5- 5.5 

2.0- 2.0 

I I 
1.103 2.188 1085 1-057 -55 I 
0.494 0.845 351 I 135 I 
1.159 1.065 94 I I 

6402.4703 
6402.8550 
6403.0703 
6403.2991 
6404.9261 
6405.0501 
6405.1604 
6405.5520 
6405.7584 
6405.8364 
6407.0631 
6407.3099 
6407.6282 
6407.8044 
6408.2505 
6408.457 1 
6408.9435 
6409.3544 
6409.4666 
6409.6539 
6409.7205 
6410.4303 
64 11.4084 
641 1.6 119 
6412.3917 
6412.5652 
6413.1852 
64 13.4341 
6413.7682 
6413.9036 
6414.3636 
6414.6373 

1 15614.655 3 15855.835-31471.542 1 i . - . 
2 15513.717 1 17296.905-32910.615 7 I . - . 
2 15613.192 0 30104.835-45718.025 2 I . - . 
15512.634 0 I 

33181.270-17572.608 6x1 . - . I I I 
I 1.490 0.555~ 935 1 I 1 155?':.5b3 2 

155G3.'55 1 
1 155c3.097 1 
2 15507.1?13 2 
1 15606.640 1 
1 15505.450 2 
15603.462 1 

1 15602.861 1 
1 15602.085 3 
1 15601.657 1 
2 15600.570 3 
2 15500.065 3 
15538.884 1 

1 15597.F34 1 
15597.611 1 

1 15597.155 1 
2 15595.993 2 
15595.266 0 

1 15592.Z87 7 
15592.392 3 

1 15590.496 1 
1 15590.074 2 
15583.567 0 

1 15587.962 2 
1 15587.150 1 
2 15586.821 1 
1 15535.703 1 
2 15555.033 1 
2 15594.365 0 

I 
14853.317-30461.399 15 I . - . 
10486.922-26093.563 -1 I . - . 
16834.379-32440.827 2 I . - . 
31095.675-15433.530 -2 I . - . 

I 

I I 
0.786 0.990 204 I -124 I 
1.170 1.057* 113 I 368 359 I 
0.355-0.082 437 I -138 I 
0.961 1.120* 159 1-263 -218 I 

I I I 

145 I 

I 1.280 1.030 250 I -245 I 
I 1.097 1.245 148 1-338 -336 I 
I 0.854 0.555 309 I 

lS97.534-54500.445 o i . - , 
15074.958-30577.044 0 I . - . 
33174.265-17572.608 0 I . - . 
34362.170-18761.580 -20 I . - . i 1.198 1.296 98 i 358 359 i 
3~61.635-18761.580 13 i . - . 

I 
I 

23735.353-39333.250 -13 I . - . 
i 1.222 1.296 74 i 185 179 i 
I I I 
i 0.935 0.995* 60 i i 
I I 199 I 
I 0.362 1.475 1113 I -388 I 
I 0.900 0.740 160 I I 

~~768.139-24365.295 -1 i . - . 
30590.765-46187.750 8 I . - . 2.0- 3.0 i 

2.5- 1.5 I 
I 

I 

I 

21737.407- 6144.515 -5 I 3.0- 3.0 
15424.387-31014.877 6 I . - . 
16838.909-32478.986 -3 1 . - . 

I 
3.0- 3.0 I 

I 
3.0- 4 . 0  I 
6.0- 6.0 I 

I 
2.0- 3.0 I 
4.0- 3.0 I 
4.5- 4.5 I 
1.0- 2.0 I 
3.5- 2.5 I 

I I I 
11030 1:475 .445 I 1.026 1.473 447 1-055 -57 I 

1 1-174 I 
I 1.106 1.170 64 I -129 I 
I 1.098 1.110 12 1-302 -301 I 

w 
m 
4 

I 
-49* 1 

I I 
I 1.190 0.822* 368 I- 
I 1.217 1.000~ 217 I -183 I 
I 1.310 1.029 281 I -72 I 

34240.242-18652.287 7 i . - . 
17031.874-32669.0'40 -16 I . - . 
20511.945-35098.770 -4 I . - . 
104~6.92~26072.627 -2 i . - . 
36542.955-21057.925 8 I . - . i 0.355 i.500*1145 i -351 i 

I 1.356 1.590 234 I 248 I 
22372.325-37956.685 
22219.737-37803.250 

5 i  . -  . 
131 . -  . 
- 6 1  . -  . 
-12 I . - . 
5 1  . -  . 

r 8  I 6.0- 5.0 

I 

2.5- 1.5 i . 
4.0- 3.0 I . 

1:45 

1.330 0.904* 426 
0.750 1.081 331 

0.736 1.040 304 
1.280 0.944 336 
0.815 0.940 125 
1.098 1.454 356 
1.015 1.314 299 
1.455 1.025 430 
1.932 1.305 627 
1.012 o.ooo* 0 
0.815 1.140* 325 
1.060 0.768 292 

0.300 1.040 740 
0.925 1.090* 165 
0.8'14 1.060 216 
0.910 1.230 320 
0.525 0.568 43 
1.450 1.790~ 340 
0.890 0.295 595 
1.217 1.135 82 

1 0.980 1.454~ 474 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-i53+i 6414.9144 
-17 I 6415.2597 

I 6415.4368 
i 19 I 6415.5920 

-208 I 6415.9356 
-227 I 6416.5419 

154 152 I 6416.7199 
373x1 6417.1289 
37 I 6417.2887 

-069 -69 I 6417.7114 
-164 -154 I 6417.8885 
-300 -299 I 6418.0896 

-195 I 6418.3768 
I 6419.0687 

15 I 6420.1801 - -21 I 6420.8271 
-127 -127 I 6421.1096 

151 I 6421.3929 - -31 I 6422.8756 
-151 -151 I 6423.0787 

-102 I 6423.2404 
-247 I 6423.6230 
-6 I 6423.7935 

1 15593.526 1 
1H 
3 
2 
3 
6 

~~~~ __. 

155S3.0'36 
1 15582.719 
1 15531.877 
1 15590.412 
1 15579.980 

I .  
5.0- 4.0 I . 
5.0- 4 . 0  I . 
3.0- 2.0 I . 
6.0- 5.0 I 1.10 

16520.962-32103.667 
18397.584-34479.473 
14737.788-10318.195 
24759.250- 9179.262 .35 

2 15578.987 1 35901.360-20322.349 -24 

1 15577.573 4 18578.669-34156.245 -3 
1 15577.143 1 19776.904-35354.050 -3 

2 15575.958 1 18720.075-34235.050 -17 

1 15571.533 0 16532.104-32103.C87 0 
1 15570.014 1 20043.465-35613.490 -1 1  
1 15559.329 5 12159.465-27728.795 -2 
1 15558.642 1 18502.505-34171.155 -8 
1 15555.048 2 12177.963-27743.009 2 
1 15564.556 2 17615.<?2-33130.043 -5 
1 15564.164 1 15%C5.760-30?70.9:5 -2 
1 15563.225 1 17C61.874-32645.105 -7 
1 15562.824 4 24742.092- 9179.262 -6 

1 15573.599 1 21031.258-36609.850 7 

1 15576.655 2 14737.7E8-30314.443 0 

15574.279 0 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. - . 5.5- 6.5 . - . 2.0- 2.0 
1.0- 1.0 1.0- 1.0 . - . 6.0- 7.0 . - . 3.0- 3.0 . - . 3.5- 4.5 

. - . 3.0- 4.0 . - . 5.0- 5.0 
4.0- 3.0 4.0- 3.0 
. - . 6.0- 5.0 . - . 1.0- 2.0 . - . 2.0- 2.0 
. - . 1.0- 1.0 . - . 4.0- 5.0 . - . 4 . 0 -  5.0 

1.930 1;306 .624 

:84 1:05 .21 



I I 
1 15550.788 1 21031.253-35592.070 -24 I . - . 2.0- 3.0 I . 
1 15553.412 2 18045.108-33504.497 23 I . - . 4 . 0 -  3.0 I . 15559.83 1 ' I  I .  

15553.151 0 I I .  
15557.299 0 I I .  

1 15555.746 3 8768.139-24323.884 1 I . - . 2.0- 1.0 I . 
1 15555.326 2 18363.921-34519.250 -3 I . - . 4 . 0 -  5.0 I . 
1 15554.477 2 14763.705-30318.195 -13 I . - . 1.0- 2.0 I . 

I .  . 6.0- 6.0 I . 1 15551.912 1 l6?C8.909-32440.837 -6 I . - 
1 15550.260 0 23314.130-39356.330 60 I . - . 6.0- 5.0 I . 
1 15549.387 2 14912.011-30461.399 -1 I . - '  . 4 . 0 -  5.0 I . 

15552.524 1U I 

2 
1 
2 
1 

2 

1 
1 
2 
1 
1 

2 
1 
1 
2 

1 

1 
1 
1 
1 
1 
1 

1 

1 
1 
1 

155'17.570 
155%. 131 
15546.131 
15543.767 
15541.750 
15541.3<6 
15540.968 
15539.784 
15539.240 
15537.659 
15534 .a72 
15533.366 
15532.024 
15531.536 
15531.478 
15531.474 
15530.607 
15529.705 
15527.635 
15524.412 
15523.6 13 
15523.155 
15523.839 
15519.675 
155 17.849 
15516. G98 
15515.296 
15515.055 
15512.073 
1551 1.556 
15511.399 
155 10.375 
15510.445 
155M .581 
15507. C59 
15503.665 
155S2.518 
1550 1.953 
15500.2C3 

1593.772 
15497.970 
15496.473 

15498.772 

1 3583.925-21291.350 -5 i . - . 3.5- 4.5 i 
1 21048.190- 5502.050 1 I . - . 2.5- 1.5 I 
1 19775.904-35333.031 4 I . - . 6.0- 6.0 I 
3 16t33.907-32432.680 -4 I . - . 6.0- 7.0 I 
2 14853.317-30395.062 5 I . - . 4 . 0 -  4 . 0  I 
0 I I 
0 18720.075-34261.055 -22 I . - . 3.5- 4.5 I 
1 29068.029-13528.246 1 I . - . 2.0- 1.0 I 
1 15595.109-32134.354 -5 I . - . 3.0- 3.0 I 
1 32283.420-16745.720 -41 I . - . 2.5- 2.5 I 
1 93C6.801-24921.671 2 I . - . 5.0- 5.0 I 
2 29259.700-13726.318 -16 I . - . 1.5- 2.5 I 
1 32308.557-16776.530 -3 I . - . 2.0- 1.0 I 

. 2.5- 1.5 
2 I 
1 28421.805-43953.290 13 I . - 
2 I 
5 13517.647-29048.255 -1 I . - . 2.0- 1.0 
2 14025.007-29554.716 -4 I . - . 4.0- 3.0 
1 34193.640-13556.006 2 I . - . 1.5- 2.5 
1 19235.116-34760.532 -4 I . - . 7.0- 6.0 
4 14692.549-30216.163 -1 I 2.0- 2.0 2.0- 2.0 
1 I 
1 22799.695- 7278.862 6 I . - . 4.5- 4.5 
6 8763.139-24287.814 0 I 2.0- 3.0 2.0- 3.0 
2 32294.378-16776.530 1 I . - . 2.0- 1.0 
8 27523.600-12007.503 1 I 0.5- 1.5 0.5- 1.5 
1 I 
1 I 
1 14692.549-30204.635 -13 I . - . 2.0- 1.0 
0 I 
0 I 
2 19236.116-34746.981 10 I . - . 7.0- 8.0 
0 22429.924-37940.455 -23 I . - . 4 . 0 -  3.0 
2 16595.109-32103.687 3 I . - . 3.0- 4 . 0  
4 23281.721- 7774.653 1 I 5.0- 4 . 0  5.0- 4 . 0  
5 25536.914-41160.530 -1 I 6.0- 7.0 6.0- 7.0 
1 13725.661-29229.190 -11 I . - . 3.0- 4 . 0  
0 I 
9 23274.853- 7774.653 3 I 4.0- 4 . 0  4 . 0 -  4 . 0  
31i I 
31i 13572.411-3C171.155 28 I . - . 6.0- 5.0 

4 16520.962-32017.434 1 I . - . 5.0- 4 . 0  
3 33070.573-17572.608 5 I . - . 2.0- 2.0 

1.455 1.300 155 

0.694 1.210 516 

0.362 0.800* 438 
1.251 1.170~ 81 

1-0.066 0.940 1006 

I 1.098 1.120* 22 
I 0.890 1.130 240 
I 0.496 0.990 494 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
79 I 6424.6340 

I 6425.0321 
46 I 6425.6152 

-141 I 6425.7230 
I 6425.8312 

-192 -194 I 6426.7164 
-153 I 6426.8899 

-227 -228 I 6427.2407 
t I 6428.0478 
-243 -243 I 6428.3008 

076 42 I 6428.9837 - -27 I 6429.3447 
i 1.225 1.590 365 i 58* i 
I 1.030 1.169~ 139 I 162 I 
i i . o i i  i .oPo 78 i -225 i 
I 1.098 1.140 42 1-174 -173 I 
I 0.786 0.920 134 1-117 -116 I 

I 
-94 I 

I I 
I 1.060 0.920 140 I 
1 1.284-0.590*1874 I 172 I 
I 0.999 O . O O O *  0 I -169 I 
I 1.045 1.671 626 I 339 I 
1 0.801 1.034 233 I -103 I 
I 1.250 0.784 466 I 274 275 I 
I 1.327 O.OOO* 0 I 160 155 I 
I I I 
I 0.878 1.510 632 I I 
I I I 

.89 .89 I 0.892 0.900 8 1-256 -257 I 
I 0.975 0.831 144 1-182 -188 I 
I 0.970 1.365* 395 I I 
I 1.155 1.140* 15 I -182 I 

:29 1:15 .86 I 0.292 1.143 851 1-214 -221 I 

.360 .587 .227 

;96 -0:Ol .97 

1:23 1146 .23 
1.335 1.467 .132 

1:616 11458 .158 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

168 1.330 1.545* 215 I 
1.016 O.OOO* 0 I 175 171 

i 
0.362 0.585 223 1-168 -171 

0.940-0.019 959 I 330 334 
I 
I 
I 
I 

0.292 0.590* 298 I -208 

1.155 0.000* 0 1-061 -72 
1.279 1.170* 109 I+  -18 
0.999 1 .040  41 1-149 -156 ... ~~ - . . - - . . . . . 
1.235 1.453 228 i- -23 
1.335 1.470 135 1-060 -57 
1.150 1.480* 330 1-407 -407 

I 
1.604 1.463 141 1-057 -57 

I -  
-80 1.190 1.230* 40 1- 

0.673 0.555 118 I 9 
0.736 1.020* 284 1-045 -32 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

6430.096 1 
6430.6913 C 2  
6430.6913 C 2  
6431.6693 
6432.5040 
6432,67 12 
6432.8277 
6433.3178 
6433.5430 
6434.1977 
6435.3520 
6435.9759 
6436.5320 
6436.7342 
6436.7500 
6436.7599 
6437.1193 
6437.4931 
6438.3509 
6439.6580 
6440.0 195 
6440.2095 
6441.1705 
6441.6536 PB 
6442.4 116 
6443.1386 
6443.4717 
6443.5672 
6444.8105 
6445.0128 
6445.0947 
6445.3082 
6445.4857 
6446.2616 
6446.8902 
6448.3057 HAZY 
6448.7828 
6449.0220 
6449.7438 
6450.3414 2LNS Q 
6450.3414 2LNS Q 
6450.6752 
6451.2984 



I 

c 
C WAVEtIUIISER I T2 - T1 0-C 

1 15495.716 1 32100.5CO-16604.786 
1 15q95.294 1 36483.410-20938.110 
1 15493.936 1 19594.767-35OF3.705 
1 15492.500 
2 15489.134 

15453.326 
2 15487.130 
1 15486.385 
1 15485.326 
1 15485.095 
1 15484.320 
1 15433.231 
1 15478.498 

15476.7 57 
1 15476.375 

15476.171 
15475.218 

2 15474.525 
1 15473.503 

15472.842 
1 15472.620 
1 15471.414 
1 15470.592 

15468.91 1 
2 15‘167.778 

4 16G35.922-25979.424 
0 26215.440-10726.322 

1 15467.053 1 
2 15‘156.617 2 
1 15454.769 1 
1 15’tsJ.0;3 2 
1 19459.81’r 1 
1 15‘r59.412 2 
1 15553.995 1 
1 15453.705 1 
1 15456.509 0 
1 15456.509 0 
1 i5456:257 i 

15455.217 1 
1 15453.633 2 
1 15451.951 2 

15451.627 0 
2 15450.477 3 
1 15445.139 2 
1 15448.536 2 

15446.343 0 
15446.128 0 

1 15443.070 9 
15441.556 0 

1 154q0.492 1 
1 15433.126 4 
1 15436.430 7 
1 75436.022 3 

15432.563 0 
1 15430.995 1 
1 15429.277 1 

1 15434.014 7 

1 
1 36545.045-21057.925 
0 33334.270-17897.917 
1 16532.104-32017.434 
1 14912.011-30397.106 
3 9724.351-25208.672 
7 23274.858-38758.100 
28 21737.407-37215.900 
1 
1 23281.721-33758.100 
1 
1 
0 37336.640-21862.135 
4 16155.109-31628.619 
1 
3 14737.788-30210.416 
3 24613.274-40084.697 
in  16834.379-32304.979 
1 
1W 37665.440-22197.670 

2 
-6 
-2 
-2 
16 

10 
32 
-4 

0 
-1 

-11 
5 

-4 

20 
-7 

-8 
-9 
-8 

8 
32790.360-17323.291 -I* 
32630.100-17163.470 -13 
18297.94-3436?.360 -7 
8768.139-24231.226 6 

14912.011-30371.819 -4 
12177.963-27637.377 -2 
25681.552-41140.530 -33 
21503.247- 6144.515 -27 
18147.975-336C4.497 -13 
34793.810-19343.298 -3 
33028.858-17572.608 -3 

12351.522-27505.163 -3 
18046.108-33(t98.071 -12 

20952.550- 5532.060 -13 
16520.952-31970.100 0 
31724.867-16276.332 -1 

25681.552-10235.473 -9 

19059.958-34500.445 5 
12159.465-27597.590 1 

32212.551-16776.530 -9 
24613.274- 9179.262 2 

20697.436-35128.425 6 
34772.533-193G3.298 -8 

972+.35i-25i6o.a27 4 

. - . 6.0- 6.0 

. - . 4 . 0 -  4 . 0  

. - . 0.0- 1.0 . - . 1.0- 1.0 . - . 5.5- 4.5 

. - . 2.5- 2.5 . - . 4 . 0 -  3.0 . - . 3.0-  4iO . - . 4 . 0 -  5.0 . - . 3 . 0 -  2.0 
4 . 0 -  5.0 4 . 0 -  5.0 
. - . 3.0- 4 . 0  

. - . 5.0- 5.0 

. - . 2.5- 2.5 
5.0- 6.0 5.0- 6.0 

. - . 3.0- 4 . 0  . - . 5.0- 6.0 . - . 5.0- 4 . 0  

. - . 4.5- 3.5 . - . 4 . 0 -  4 . 0  . - . 5.5- 4.5 . - . 5.0- 5.0 . - . 2.0- 2.0 . - . 4 . 0 -  3 .0  . - . 1.0- 1.0 . - . 7.0- 7.0 . - . 2.0- 3 . 0  . - . 3 . 0 -  3 .0  . - . 4 . 0 -  3.0 . - . 2.0- 2.0 

. - . 6.0- 5.0 . - . 4 . 0 -  3 . 0  

1.5- 1.5 1.5- 1.5 
. - . 5.0- 4 . 0  
* - . 2.0- 2.0 

7.0- 6.0 7.0- 6.0 

. - . 5.0- 6.0 . - . 4 . 0 -  4 . 0  
3.0- 3.0 3.0- 3.0 . - . 2.0- 1.0 
5.0- 5.0 5.0- 5.0 

. - . 7.0- 7.0 . - . 3.0- 3.0 

1:604 1:525 .079 

:94 1:11 .173 

.350 

1:039 

.44 

1:16 

.175 .825 

.431 .392 

.80 .36 

-46 .30 

1.126 0 . 9 5 0 ~  176 
1.100 1.374* 274 
0.000 1.380 0 
0.355 1.260 905 
1.121 1.391 270 

1.330 1.590 260 
1.080 0 . 4 5 0 ~  630 
0.300 1.020* 720 
0.496 1.005 509 
0.442 0.490 48 
1.604 1.530 74 
1.026 1.435 459 

1.235 1.530 295 

1.207 1.320* 113 
0.948 1.110 162 

0.815 1.160* 345 
1.160 1.510 350 
0.961 0.990* 29 

1.105 1.530 425 
1.240 1.250* 10 
1.080 1.200* 120 
1.280 1 . 1 2 0 ~  160 
0.362 0.411 49 
0.496 0.640 144 
0.525 1.280 755 
1.039 1.470 431 
0.060 1.473*1413 
1.049 1.210 161 
1.145 1.135 10 
0.987 0.555 432 

0.995 1.024 29 
0.694 0.770 76 

0.350 1.169 819 
0.736 1.100* 364 
1.016 1.880* 864 

1.039 1.431 392 

1.375 1.030 345 
0.844 0.930 86 
0.442 0.800 358 
1.400 0.000* 0 
1.160 1.454 294 

1.250 1.060 190 
0.990 1.135* 145 

I 
-68 I 
129 1 

I 
-261 -260 I 

358 I 
-301 I 

380 I 
-370 I 

-041 -36 I 
58 I 

-047 -43 I 
-057 -48 I 

-15 I 
- 0 4 8  I 

-82 I 
t I 
-222 I 

I 
-153 -151 I 

I 
-255 -252 I 

-91 I 
-277 -278 I 

I 
247* I 

I 
408* I 

-165 I 
-72 I 

-078 -117 I 
-233 -234 I 

-268 I 
33 I 

-188 I 
I 

192 191 I 
262 I 

-141 -150 I 
042 43 I 

I 
140 139 i 

13 I 
145 144 I 

-064 I 
151 162 i 

I 
-245 I 

-099 -102 I 
-014 -16 I 
223 201 I 

-030 -27 I 
I 

-123 -114 I 
144 I 

6451.6135 
6451.7892 
6452.3547 
6452.9528 
6454.355 1 
6454.69 18 
6455.1903 
6455.5009 
6455.9423 
6456.0386 
6456.5618 
6456.8159 
6458.7903 
6459.5 168 
6459.6763 
6459.7614 
6460.1592 
6460.4485 
6460.8752 
6461.1512 
646 1.2439 
6461.7476 
6462.0909 
6462.7932 
6463.2666 
6463.5633 
6463.7517 
6464.5241 
6465.2248 
6466.6003 
6466.7643 
6466.9387 
6467.0600 
6467.9788 C2 
6467.9788 C2 
6468.0843 
6468 -5195 
6469.1805 
6469.8868 . 
6470.0224 
6470.5040 
6471.0648 
647 1.3178 ISQ 
6472.2337 
6472.3259 
6473.6075 
6474.2422 
6474.6884 
6475.6807 
6476.3712 
6476.5633 
6477.4060 
6478.0041 
6478.6732 
6479.3946 



I OES OF5 TERM TERM I OBS OBS OBS I TERM TERM TERH I OBS TERM I 
C HAVEtUi!GER I T2 - T1 0-C I JZ - J I  J2 - J I  I t2 GI OG I 62 GI OG I IS IS I UAVELENGTH NOTES 

1 15'129.130 1 15356.888-312Z6.029 -11 
1 15428.313 5 16304.260-31732.552 -9 
1 15424.510 7 25562.969-10235.473 14 
1 15422.891 2 14737.7&8-30160.064 15 
1 15422.327 1 16595.109-35017.434 2 
2 15420.513 3 18555.277- 3235.770 6 
1 15418.359 1 16520.962-31339.345 6 

1 15415.e87 2 18597.584-34313.475 -4 

1 15411.834 9R 17615.482- 2203.606 8 
1 15408.421 1 16834.379-32242.810 -10 
1 15406.787 9R 15405.760- 0.003 27 
1 15506.185 5 12322.613-27728.796 2 

1 15401.530 1 32724.820-17323.291 1 

1 15418.170 1 17615.422-333.53.638 14 

15414.2E-3 1 

15402.106 0 

15400.142 1 . - . . . . - 
1 15399.513 1 20830.616-36230.135 -6 
1 15398.439 2 18363.921-34362.360 0 
1 15395.439 6 25535.914-102S8.473 -2 
1 15397.936 0 19235.116-34534.053 -1 
1 15395.552 1 29073.454-13677.903 1 
1 15394.807 3 24331.050-39775.870 -13 
1 15392.853 1 19776.904-35159.790 -3 

15390.389 1 . - - . . . - - . 
1 15390.113 3 29068.029-13677.903 -13 
1 15389.353 2 16595.109-31984.470 -8 
1 15388.263 0 16602.505-33990,780 -12 
15X35.3SS 1 
15384.832 1H 

1 15333.400 
15392.829 

2 15380.718 
1 15350.718 
15575.314 

1 15374.985 
1 15373.148 
1 15372.524 
15371.835 

2 15371.170 
1 15370.431 
15369.792 
15366.4'11 

1 15368.210 
2 15365.035 
15365.641 

1 15364.434 
15363.481 
15353.093 
15357.719 

1 15357.035 
1 15356.98s 
15354.646 

2 15351.592 
1 15349.371 

- 
4:O- 5:O 
5.0- 6.0 - . .  - - 

2.0- 1.0 - 
1:o- 0:o 
2.0- 3.0 

- 
- . .  - 

610- 6:O - - 
, -  

1 . -  . 
I 
1 . -  . 
I . -  . 
l -  

1 
0 
4 
4 
1 
1 
4 
1 
0 
1 
3 
1 
1 
2 
1 
0 
0 
1 
2 
1 
3 
3 
0 
1 
1 

12159.465-27542.874 -9 i . - . 
I 

32544.185-17163.470 3 i . - . 
12177.963-27558.688 -7 I 1.0- 0.0 

I 
16595.109-31970.100 -6 I . - . 
18672.411-3'1Oq5.560 -1 I 6.0- 7.0 
18046.108-33418.637 -5 I . - . 
26097.595-10726.322 -13 I . - . 
15202.112-31572.610 -7 I . - . 

I 

I 
I 

I 
I 

20769.512-36137.730 -8 I . - . 
35688.495-20322.349 -21 I . - . 
21263.339-36627.825 -2 I . - . 

i 
I 

14S53.317-30210.416 -14 I . - . 
28S85.208-13528.246 26 I . - . 

I 
36542.955-21291.350 -13 I . - . 
25121.836- 9772.532 7 I . - . 

1.0- 2.0 
4 . 0 -  5.0 
5.0- 6.0 
3.0- 4 . 0  
3.0- 4 . 0  
1.5- 0.5 
5.0- 6.0 
2.0- 3.0 
5.0- 6.0 

2.0- 1.0 
5.0- 5.0 
1.0- 0.0 
2.0- 3.0. 

4.0- 4.0 

8.0- 9.0 
4.0- 5.0 
6.0- 6.0 
7.0- 8.0 
1.0- 1.0 
5.0- 4 . 0  
6.0- 6.0 

2.0- 1.0 
3.0- 3.0 
6.0- 6.0 

4 . 0 -  5.0 

3.5- 4.5 
1.0- 0.0 

3.0- 4.0 
6.0- 7.0 
4.0- 5.0 

5.5- 4.5 
0.0- 1.0 

2.0- 2.0 
6.5- 6.5 

5.0- 4 . 0  

4 . 0 -  4 . 0  
2.0- 1.0 

3.5- 4.5 
1.0- 0.0 

1128 1105 .23 
1.33 1.43 .10 

. .53 

1:46 1:50 .04 

.892 .OOO 
1.035 1.050 .015 

. .. 

11335 1:430 .095 

.520 .OOO 

1119 1:16 .03 

1.103 1.280 177 
1.285 1.049 236 
1.330 1.431* 101 
0.815 1.030 215 
0.999 1.020* 21 
0.000 0.299* 0 
0.736 1.200~ 464 
1.450 0.910 540 
1.280 1;030* 250 

1.450 1.495 45 
0.961 1.215 25G 
0.890 0.000 0 
1.036 1.060 24 

1.186 1.250* 64 i 

-38 
-230 -232 
136 134 
-187 -182 
-218 -207 
177 181 - 122 
-195 -206 
-159 -157 
-038  
130 128 
-301 -290 
124 124 
-128 -130 

1-165 
1.110 1.255* 145 1-096 
1.251 1.120* 131 1-164 
1.335 1.431 96 i-046 
1.155 0.000* 0 I 
1.450 0.985* 465 I 073 
1.012 1.120* 108 I 

1.356 1.442 86 1-055 

I *  
1.284 1.442 158 I- 
0.999 1.090 91 1-071 
0.910 0.920~ 10 I 

151 

-90 
-148 
-49 - 177 
-68 
73 

-247 

-73 
-58 
73 

i 
0.844 1.270* 426 (-275 -275 

1.130 1.200 70 I 211 215 
I 

I 
0.525 0.000 0 1-235 -236 

0.999 1.100* 101 I -162 
1.190 1.170* 20 1-158 -158 
0.694 0.872 178 1-037 -36 

350 
I 

1.100 1.391* 291 I 
0.000 2.403 0 1-136 -138 

I 
-5 

I 
1.070 1.525* 455 I 
1.110 1.314* 204 I 365 365% 

I 
0.610 0.980* 370 I 97 

I 
I 
I 

I 

0.786 l.l6O* 374 1-198 -178 
0.912-0.590*1502 I 151 154 

1.356 1.590 234 I 229 230 
1.444 0.000 0 I -55 

--------_----______ 
6479.4564 
6479 -7995 
648 1.397 1 
6482.0775 
6482.3146 
6483.0771 PB 
6483.9702 
6434.0623 
6485.0226 
6485.6953 
6486.7070 
6468.1648 
6483.8530 SIGMA* 
6489.1065 
6490.8251 
649 1.0678 
6491.6529 
6491.9 180 
6492.3708 2LNS 
6492.3708 2LNS 
6492.5829 
6493.5883 
6493.9025 
6494.7142 
6495.7667 
6495.8832 
6496.2040 
6496.6641 
6497.8993 
6498.1130 
6498.7179 
6498.959 1 
6499.8511 2LNS 
6499.8511 2LNS 
6502.1356 
6502.2748 
6503.0518 
6503.3157 
6503.6068 
6503.8386 
6504.1759 
6504.4717 
6505.0435 
6505.1413 
6506.0621 
6506.2289 
6506.7 188 
6507.1436 
6509.4265 
6509.5850 
6509.8538 
6509.8949 
6510.8879 
6512.1831 
6513.1254 

w 
\o 
0 

I 



c 
I 0.302 1.369 1067 I 
I 0.970 1.020 50 I 

I 
15347.527 014 I 

15344.599 0 I 

2 153ct5.083 0 24537.415- 9242.356 24 I . - . 2.5- 3.5 
1 153c15.083 0 14292.176-29637.242 17 I . - . 5.0- 6.0 

I I 
I I 

I I 
I 1.119 1.391 272 I 
I 1.135 0.740* 395 I 

. - - . . . - . . 
15344.513 0 i 
15339.235 0 I 

2 15344.305 1 26070.615-10726.322 12 I . - . 3.5- 4.5 

2 15338.216 1 27702.165-43040.400 -19 I . - . 1.5- 1.5 
I I 

:250 1:555 .305 I 1.250 1.555 

:880-0:020 .900 I 0.876-0.019 

305 I 
I 1.217 0.995 222 I 

895 I 
I 0.270 0 . 5 3 5 ~  315 I 

15336.048 2 I 
2 15332.606 3 37832.845-22500.225 -14 1 4.5- 5.5 4.5- 5.5 
1 15331.273 3 17051.874-32413.146 1 I . - . 4 . 0 -  3 . 0  

i 1.520 1.463 57 I 
I 0.975 0.910 65 I 
I 1.217 1.055 162 ~ 

1 
I 
I 1.190 0.920* 270 

2 15330.979 4 27335.500-12007.503 -18 I 1.5- 1.5 1.5- 1.5 
1 15330.349 2 39615.160-24287.814 3 I . - . 3.0- 3.0 
1 15326.205 1 23100.887- 7774.653 -29 I . - . 3 . 0 -  4 . 0  
1 15325.134 3 14025.007-29350.139 2 I . - . 4 . 0 -  3.0 
1 15322.552 2 17081.874-32404.416 10 I . - . 4 . 0 -  5.0 

15321.561 0 I 
15320.239 1 I 

15315.653 1 I 
1 15318.369 2 18672.411-33990.780 0 I . - . 6.0- 6.0 

1 15314.753 2 12322.613-27637.377 -11 I . - . 2.0- 1.0 
2 15313.904 5 29040.245-13726.318 -23 i 1.5- 2.5 1.5- 2.5 
2 15313.642 3W 30902.205-15488.530 -33 I . - . 4.5- 3.5 

15313.642 3H I 
15311.691 1C I 

2 15310.471 2 14295.565-29606.060 -24 I . - . 3.5- 4.5 
1 1530S.442 0 19<96.402-34804.850 -16 I . - . 3.0- 4 . 0  

15307.502 0 I 
2 15337.3'tO 2 19277.150- 3969.846 6 I . - . 3.5- 2.5 
i i5305.7?4 o 21420.983-36727.705 2 i . - . 3.0- 3.0 

15:05.c:; 0 I 
15155.259 0 I 
15304.825 28 I 
153011.756 2 I 

1 15304.608 2 28832.853-13523.246 1 I . - . 2.0- 1.0 
1 15299.503 3 17081.874-32381.372 5 I . - . 4 . 0 -  5.0 
1 15299.503 3 16520.962-31820.494 
1 15297.359 9 17500.977- 2203.606 
1 15296.710 4 16155.109-31451.814 
2 15292.010 2 37211.420-21919.400 

1 152-Q.652 0 23100.887-39339.550 
1 15283.XO 0 16532.104-31820.494 
1 15287.842 0 18963.921-34251.764 
2 15237.322 0 35345.225-21057.925 
1 15283.827 3C 21263.339-35547.135 
1 15221.812 0 16595.109-31876.909 
1 15278.591 0 14737.782-30016.377 
1 15276.470 914 2143.983- 6144.515 
1 15274.951 2 18046.108-33321.067 

1 15269.427 1 16202.112-31471.542 

15190.039 0 

15271.309 1 

-29 i . - . 
-12 I 1.0- 1.0 

5 I 5.0- 4 . 0  
-10 I . - . 

9 1  . -  . 
-10 I . - . 

- 1 1  . -  . 
2 2 1  1 -  - 
3 1 1  . -  . 
1 2 1  1 -  . 
2 1  . -  . 
2 I 3.0- 3.0 
2 1  . -  . 

- 3 1  . -  . 

1 

I 

5.0- 4 . 0  
1.0- 1.0 
5.0- 4 . 0  
6.5- 7.5 

3.0- 4 . 0  
3 . 0 -  4 . 0  
4 . 0 -  4 . 0  
3.5- 2.5 
5.0- 4 . 0  
3.0- 2.0 
3 . 0 -  2.0 
3.0- 3.0 
4 . 0 -  5.0 

0.0- 1.0 
2 15268.743 2 29259.700-13990.952 -5 I . - . 1.5- 1.5 
1 15264.344 2 19236.116-34500.445 15 I . - . 7.0- 6.0 

15264.122 1 I 

:443 :776 .667 
1.036 1.280 244 
1.447 0.784 663 
1.160 1.057* 103 

0.790 0.790 0 
1.555 0.941 614 

I 
I 0.847 1.670 823 
I 1.663 0.905 758 
I 
I 
1 
I 
1 0.000-0.590* 0 
I 1.217 1.190 27 
I 0.736 1.240 504 

763 :259 1:493 .766 I 2.258 1.495 
.94 1.09 . i s  i 0.948 1.080 132 ! 1.069 1.345 276 

I 
I 1.520 1.070 450 
I 0.300 1.240 940 
I 1.251 1.005 246 
I 1.214 1.590 376 
I 0.610 1.080* 470 
I 0.999 O.OOO* 0 
I 0.815 1.140 325 

190 
I 0.694 1.200* 506 

1:663 1:473 .190 I 1.663 1.473 

I 
I 0.000 2.188 0 
I 1.250 1.728 478 
I 1.155 1.030 125 
I 

213 

347 

194 
,165 

,153 

319 

076 

-125 

-302 
- 149 
060 

-145 
347 

086 

-030 
4 

- 

I 
I 

-83 I 
-201 I 

I 
I 

75 I 
I 
i 
I 

214 I 
-306 I 
346 I 
20 I 

-160 I 
-194 I 
-156 I 

I 
I 

-158 I 
I 

-238 I 
322 I 
227 I 

I 
I 

-444 I 
-300 I 

I 
66 I 
14 I 

I 
I 
I 
I 

202 I 
-298 I 

-96 I 
55 I 

-141 I 
346 I 

I 
139*l 

-100 I 
-219 I 

I 
I 

-182 I 
-326 I 

-20 I 
41 I 

I 
-38 I 
-28 I 

-250 I 
I 

6513.9080 
6514.9454 . - . . . . . - . 
6514.9454 
6515.1509 
6515.1875 
6515.2753 
6517.4067 
6517.8622 
65 18.7837 
6520.2471 
6520.8140 
6520.9390 
6521.2070 
6522.9703 
6523.4261 
6524.5254 
6524.9474 
6525.5105 
6526.307 1 
6527 A644 
6527.8480 
6528.2099 
6528.3216 
6528.3216 
6529.0682 
6529.6 737 
6530.5392 
6530.7696 
6531 -0393 
6531.2722 
6531.5436 
6531.8973 
6532.0570 
6532.1120 
6532.1752 
6534.3548 
6534.3548 
6535.2706 
6535.5479 
6537.5566 
6538.3994 
6538.9797 
6539.1089 
6539.3390 
6539.5614 
6541.0569 
6541.9194 
6543.2985 
6544.2070 
6544.8535 
6546.4187 
6547.2255 
6547.5188 
6549.4058 
6549.50 10 

c2 
c2 

21n5 
21n5 

21n5 
21n5 

IS* 

W 
W 
FJ 



C WAVEtIUt!BER I 72 - T I  0-C 

1 15262.591 
1 15253.526 

15257.845 
1 15257.225 
1 15255.745 
1 15254.230 

1533.66 1 
1 15252.353 
1 15251.107 

15250.499 
15248.959 ~- 

1 15248.647 
1 15247.739 

15243.870 
1 15243.373 
1 15242.664 

15242.044 
1 152+1.2?00 
1 15233.233 

15237.676 
2 15236.599 
2 15236.387 
2 15236.337 

15236.103 
2 15235.771 

15234.335 
1 15233.904 
2 15232.414 

15230.453 
1 15229.991 
1 15229.346 
1 15229.163 
2 15227.784 
1 15226.770 
1 15225.363 ~ ~ _ _  _ ~ _  
1 15223.333 
1 15222.788 

15222.402 
1 15222.084 
1 15221.636 
1 15221.191 
1 15220.440 

15218.974 
1 15218.528 

15217.177 

0 15856.825-31119.494 -15 
7 24437.792- 9179.262 -4  
1 
i 33r1~4 .555- i i ~7 .281  2 
2 20597.436-35353.183 -2 
1 12177.963-27432.195 -2 
1 
6 18346.917-33599.280 -5 
3 15424.387-30675.497 -3 

1 
1 14912.011-30160.664 -6 
3 12322.613-27570.322 0 
1 
0 15424.337-30667.769 -9 
0 6313.866-21556.538 -8 
0 
0 35544.175-20402.369 -6 
3 14737.788-29976.039 -13 
0 
1 25962.945-10726.322 -24 
0 30031.180-45267.550 17 
0 32399.895-17163.470 -38 
3 
5 15235.771- 0.000 0 
11.1 
1H 23416.666-3S550.550 20 
0 36774.865-21542.435 -16 
0 
7 23004.649- 7774.653 -5 
3 14692.5G9-29921.899 -4 
2. 30974.813-15745.648 -2 
4 17242.750- 2014.966 0 
7 9724.351-24951.118 3 
0 16595.109-31320.494 -22 
1 329Z3.621-17765.281 -7 
2 13517.647-28740.433 2 
0 
1 16155.109-31377.193 0 
0 23749.920-13528.246 -38 
0 21600.100-36821.290 1 
3C 10436.922-25707.348 14 
0 
0 20709.458-35923.010 -24 
a ~ - . . . . . . 

2 15214.880 6 285'41.215-13725.318 -17 
2 15213.872 1 18152.550-33366.475 -23 

15212.891 1 
15212.527 1 

1 15211.816 1 18572.411-33384.230 -3 

1 15210.748 1 22733.9PS-13528.246 6 
1 15209.617 0 20043.465-35253.102 -20 
1 15209.427 0 15249.635-30459.091 -29 
1 15208.654 1H 32935.135-17776.483 2 

1 15211.618 2 16520.952-31752.532 -2 

- . 1.0- 2.0 i . 
4:O- 5.0 4 . 0 -  5.0 1.505 1:450 .045 

I .  
- . 1.0- 1.0 I . - . 7.0- 8.0 I . - . 1.0- 1.0 I . 

2.0- 2.0 2.0- 2.0 - . 3.0- 2.0 

- . 4 . 0 -  4 . 0  
2:O- 3.0 2.0- 3.0 

. - . 3.0- 4 . 0  . - . 4 . 0 -  4 . 0  

- . 4 . 0 -  3.0 
3.0- 4.0 3.0- 4 . 0  

. - . 4.5- 4.5 
- . 3.5- 4.5 . - . 4.5- 4.5 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1:520 1:605 .085 

1:040 1:267 .227 

:800 1:058 .258 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1.103 0.814 289 i -175 
1.500 1.454~ 46 I 108 106 

1-153 .- - 
1.040 O . O O O W  o i 
1.250 1.105 145 1-283 -283 
0.525 1.130+ 605 1-368 -350 

i 
1.518 1.606 88 1-177 -177 
1.106 0.375 731 1-180 -181 

I 

-11 0.496 1.030 534 I 
1.036 1.265 229 1-350 a 0  

i 

I 
1.106 1.265 159 I -273 
0.487 1.290 803 I -408 

I 
1.100 1 .265~  165 1 
0.815 1.070 255 1-173 -170 

189 
I 

1.065 1.391 326 I 
1.250 1.045 205 I 

I 
1.110,1.200* 90 I 355 

6550.1580 
6551.9030 
6552.1955 
6552.4355 
6553.0974 
6553.7482 
6553.9927 
6554.5526 HAZY 
6555.0903 
6555.3516 
6556.0136 
6556.1478 
6556.55 1 1 
6558 2 0 2 3  
6558.4161 
6558.72 12 
6558.9880 
6559.0930 
6560.6262 
6560.8682 
6561.3320 
6561.4232 C2 
6561.4232 C 2  
6561.5456 

0.5- 0.5 0.5- 0.5 i 1.780 3.140 1360 i 1.791 3.150 1359 i 177 177 i 6561.6885 
I 6562.3071 

-77 I 6562.4927 . - . 3.5- 2.5 I . I 1.127 1.279 152 I 1 6563.1346 

I .  I I - . 2.0- 2.0 I . I 1.320 0 .785~  535 I 

5.0- 4.0  - . .  
- ,  

2.5- 1.5 
3.0- 3.0 - 

- . .  - . .  
- 

. .  
- . .  
- 

2.5- 2.5 - . .  
- . .  - . .  - - - . .  - 

I .  I 
5.0- 4 . 0  I 1.192 1:460 .268 I 1.196 1.463 267 
2.0- 2.0 I . I 0.292 1 .070~  778 
3.0- 3.0 I . I 1.050 1.145~ 95 
2.5- 1.5 I 1.19 1:88 .69 I 1.200 1 . 8 8 1 ~  681 

3.0- 4 . 0  I . I 0.999 1.240 241 
3.0- 3.0 I . I 1.173 1 .680~  507 
2.0- 3.0 I . . .665 I 0.892 0.970 78 

5.0- 4 . 0  I . I 0.948 0.973 25 
2.0- 1.0 I . 1 1.480-0.590*2070 
6.0- 5.0 I . I 1.390 1.162 228 

I 0.355 0.720 365 1.0- 2.0 I . 
3.0- 4 . 0  I . I 1.240 0.960 280 

3.0- 3.0 I .441 .836 .388 I 0.442 0.840 398 

I .  I 

I .  I 

2.5- 
0.5- 

6.0- 
5.0- 
1.0- 
5.0- 
2.0- 
2.0- 

I 
2.5 I 
1.5 I 

I 
I 

7.0 I 
5.0 I 
1.0 I 
5.0 I 
2.0 I 
2.0 I 

.960 .780 
I 

.183 I 0.968 0.784 184 
1-0.510 0.129* 639 
I 
I 
I 1.190 1 .105~  85 
I 0.736 1.049 313 
I 1.892-0.590*2452 
I 0.925 1.110~ 185 
I 0.715 1.255 540 
I 0.757 0.565 192 

I I 
I 146 146 I 
1-280 -279 I 
I 292 292 I 
I 168 169 I 
1-030 -29 I 
I -271 I 
I 198 I 
1-262 -258 I 
I I 
I -198 I 
I 251 I 
I -300 I 
I -128 I 
I I 
I 49 I 
I I 
I 246 231 I 
I 50 I 
I 
I- I 
i-326 -321 i 
I -  -14 I 

166 I 
-43 I 

I 
I I -304 I 
I -78 I 

6563.9775 
6564.1788 
6564.4568 
6564.5357 
6565.1302 
6565.5674 
6566.1741 
6567.0497 
6567.2848 
6567.4514 
6567.5885 
6567.7818 
6567.9739 
6568.2979 
6568.9306 
6569.1232 
6569.7064 
6570.6982 
6571.1336 
6571.5573 
6571.7146 
6572.0217 
6572.1073 
6572.4832 
6572.9719 
6573.0540 
6573.3881 



I OBS OBS TERM TERH 1 OBS OBS OBS I TERM TERM TERM I 08s TERM I 
C I4AVEtIU!lSER I T2 - T I  0 - C  I J2 - J1  J2 - J1 ' 1  G2 G I  OG I 62 G1 OG '1  IS IS .I WAVELENGTH NOTES 

1 15207.292 
1 15204.838 
1 15201.794 
1 15201.117 
1 15198.314 
1 15198.194 

15 197.552 
1 15196.999 
1 15196.743 
1 15195.553 

l m 4 . 6 2 6  
1 15193.055 
1 15191.802 
1 15191.343 
1 15J90.591 
2 15190.523 
2 15137.936 

1 15155.168 
15184.068 

1 15183.054 
15181.031 
15179.22 1 

15187.297 

15165.229 
2 1  4 
2 1  6 
1 1  3 

1 1 

1w 
4 
9 
1 
1 
1 
1 
2 
6 
4 
3 
8 
1 
;1 
2 8  
28 
2 
2 
1 
1 
2 
2 
1 
2 
1 
3 
3 
3 
1 
1 
0 
4 
1 

8765.139-23956.450 
17941.977-33110.~165 

1 lt40.7.15-27037.718 
.1949J.k02- 8299.659 
18346..947-335/12.5C6 

29623.300-14433.351 

8768.139-23953.307 

16834.379-32017.434 

20335.328-35563.728 
*179,l1.977-33@E9.092 
16520.962-31697.633 

32332.915-17163.47,O 

2&394.J40-13726.318 

25974.634-41140.5ZO 
206&9.1l0-35356.485 

- 13 
5 
6 

-6 
3 
6 

-4 
0 

-1 

-3 
-4 
-9 

-22 
39 

- 13 

0 

-1 

-4 
- 14 
-10 

.- 18 

-8 
1 

-3 

I 
I . -  . 
I . -  . 
I . -  . 
I . -  . 
.I . -  . 
:I 
1 . -  . 
.I 3.0- 2.0 
:I 2.0- 2 .:o 
.I 
I 4 . 0 -  3.0 
:I . -  . 
I . -  . 
il . -  . 
:I . -  . 
.I . -  . 
:I 
I . -  . 
'I 
:I . -  . 
;I 
.I 
:I . -  . 
.I . - . 
I . -  . 
I 
.I . -  . 
:I 
I . -  . 
.I . -  . 
I . -  . 
.I 

I 3.0- 4 . 0  

I 
2.0- 1.0 i . 
3.0- 4 . 0  I 
5.0- 5.0 I 1.46 1.46 

.445 1:090 -645 

3.0- 3.0 I . 
2.0- 3.0 I . 
,5.0- 4 . 0  I . 

I .  
3.0- 2.0 i . 
3.0- 2.0 1 1.55 1:48 .07 
2.0- 2.0 I 1.52 1.12 .40 

I .  
4 . 0 -  3:O I 1.137 11470 .333 
5.0- 4 . 0  I . 
6.0- 5.0 I . 
4 . 0 -  3.0 I . 
3.5- 3.5 I . 
1.5- 1.5 I . 

I .  
2.0- 2.0 I . 

I .  
5.0- 4 . 0  I . 

I .  
I .  

2.0- 3.0 I . 
5.0- 5.0 I . 
5.0- 4 . 0  I . 

I .  
4.5- 4.5 I . 

I .  
3.5- 2.5 I . 
3.5- 3.5 I . 
6.0- 7.0 I . 

I .  
4 . 0 -  5.0 I . 
1.0- 2.0 I . 
5.0- 5.0 I . 
2.5- 3.5 I . 
3.0- 2.0 i 
2.5- 2.5 i . 

1 151tO.'i,7C 3 17081.874-32242.810 -2 i . - . 
1 151X.187 3 05-29921.899 -7 I . - . 
1 15155.808 1 2 39-36420.170 -23 I . - . 
2 151Z6.33 2 35332.255-20175.895 24 '1 . - . 
1 15155.978 1 32728.25-17572.608 1 I . - . 
2 15155.594 3 22653.965- 7493.364 -7 I . - . 
2 15154.820 o 27162.335-12007.503 -12 J . - . 1.5- 1.5 i . 
1 15154.195 1 32459.3'~7-17305.142 -10 I . - . 3.0- 2.0 I . 
2 15153.675 4 22652.035- 7493.364 4 I . - . 3.5- 2.5 I . 
1 15152.192 3 12159.665-27311.653 -1 I . - . 4 . 0 -  5.0 I . 
2 15150.122 4 23783.355- 8533.233 0 I 6.5- 5.5 6.5- 5.5 I 1.327 1:514 .187 
1 15148.173 0 14737.785-29E55.947 14 I . - . 3.0- 3.0 I . 

15147.798 1 I I .  
1 15147.550 2 16304.260-31451.814 -4 I . - . 4 . 0 -  4 . 0  I . 
1 15144.443 1 18297.534-34042.040 -13 I . - . 5.0- 4 . 0  I . 

1:215 

1 15144.229 1 20784.195-35128.425 -1 i . - . 6 . 0 -  7.0 i . 
15135.557 1 1 I .  

15129.828 1 1 I .  

1 15135.712 0 16834.379-31970.100 -9 I . - . 5.0- 4 . 0  I . 
1 15133.482 4 25371.962-10235.473 -7 I 6.0- 6.0 6.0- 6.0 I 1.17 1:43 .255 
2 15130.161 3 22409.025- 7278.862 -2 I 5.5- 4.5 5.5- 4.5 I 1.205 1.545 .340 

1 15128.997 1H 17081.874-32210.885 -14 I . - . 4 . 0 -  4 . 0  I . 

I 
-91 I 

I 
0.912 1.442 530 I 
0.442 1.080 638 k1-144 -146 I 
1.450 1.454* 4 1-099 -99 I 
1.021 0.822 199 I -69 I 
0.362 0.760 398 I -160 '1 
1.d45 1.220* 75 I -258 SI 

I 1 
,0.811 1.300* 489 i-354 -341 i 
1.555 1.482 73 ,I 182 193 ,I 
1.518 1.123 395 1-126 -129 1 

I 044 I 
1.137 1.473 336 I 123 126 11 
1.375 1.005 370 i -.236 i 
0.995 1.270* 275 I -281 I 
1.217 O.OOO* 0 I -295 I 
1.110 9.359* 259 I 108 I 
1.045 1.925 850 I 343 343*1 

.I + I 
0.362 1.265 903 I -387 I 

I I 
0.961 1.020* 59 1-226 -224 I 

I I 

1.911 1.204 707 i-138 -154 
1.145 1.069 76 I -290 
0.736 1.187 451 I 084 90 

I 252 

I 
1.100 1.200* 100 I 223 216 

1.009 0.784 2-25 i 309 
1.270 1.025* 245 I -298 
1.370 1.470* 100 1-086 -94 

rI 
1.217 1.215 2 1-309 

-0.066 1.070*1136 1-281 
0.610 1.025* 415 I 
1.263 1.515 252 I 249 
0.947 0.555 392 I 
1.360 1.321* 39 I 203 
1.046-0.019 1065 I 
1.118 0.000* 0 I 
1.185 1.321 136 I 176 
0 .844  1.035 191 I 
1.325 1.514 189 I 171 
0.815 1.330* 515 I 

I 

-307 
-279 

-26 
226 
129 
20 1 
279 
-80 
177 
-8 1 
168 

-375 

1.285 1.080 205 i -145 
1.280 0.806 474 I -157 
1.319 1.060 259 I -118 
0.961 1.100* 139 I -179 

i- 
1.165 1.431 266 1-048 -47 
1.205 1.545 340 I 163 163 

1.217 0.995 222 I -96 
I+ 

-__---_-____________ 
6573:9768 

- 6576.3544 
6576.6473 
,6577 -8603 

,6575 .'0379 

6577.9 122 
,6578.1857 
6578.4295 
,6578-5403 
$6579.0403 
6579.4568 
6580.1372 
6580.6799 
6550 .a787 
6581.2045 
6581 22340 
6582.3550 
,6582.5019 
658325548 
6584.0318 
6584.4715 
6585.3490 

i 
I 
I 
I 
I 
I 6590.3865 
I 6590.9070 
I 6591.0874 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 

6586.1342 
6586.4922 
6587.0542 
6587.2452 
6588.2275 

659 1.2777 
6591.9005 
6593.97 10 
6594.0784 
6595 -2734 
6595.8735 
6596.0580 
6596.2347 
6596.4018 
65% .7387 
6597 -0108 
6597.2372 
6597.8829 
6598.7844 
6599.6334 
6599.7968 
6599.9048 
6601.2588 
6601.3521 
6605.0668 
6605.1344 
6606.0401 
6607.4901 
6607.6355 
6607.9985 

w 
\D 
w 



CBS OBS TERM TERH 
J2 - J 1  J2 - J1 .................... 

I 
I 6608.3558 

1:440 1:480 .040 I 1.435 1.482 47 I 078 80 I 6608.9473 
I 0.948 1.010* 62 I -115 I 6610.3802 

I I 
I I . - . - - . . . . 

1 15126.225 9; 19426.512- 4299.659 -23 
1 15123.546 2 16155.109-31278.667 -12 
2 15123.178 2 29556.550-14433.351 -21 

- . 3.0- 2.0 . - , 5.0- 5.0 - . 1.5- 1.5 . - . 8.0- 8.0 

- . 0.5- 1.5 
4 . 0 -  4 . 0  4 . 0 -  4 . 0  
3.5- 2.5 3.5- 2.5 - . 4 . 0 -  3.0 

- . 2.0- 2.0 - . 5.0- 6.0 
4 . 0 -  4 . 0  4 . 0 -  4 . 0  
1.5- 0.5 1.5- 0.5 
2.0- 3.0 2.0- 3.0 . - . 2.5- 3.5 
. - . 5.0- 6.0 

10.0- 9.0 10.0- 9.0 . - . 3.0- 2.0 
- . 0.5- 0.5 

6:O- 7.0 6.0- 7.0 
4 . 0 -  3.0 4 . 0 -  3.0 

- . 2.0- 1.0 

. - . 2.0- 2.0 
2.0- 1.0 2.0- 1.0 
1.0- 0.0 1.0- 0.0 
2.0- 1.0 2.0- 1.0 - . 4 . 0 -  4 . 0  

. - . 2.0- 2.0 - . 5.0- 4 . 0  . - . 5.5- 6.5 . - . 3.0- 3.0 - . 6.0- 6.0 

. - . 4 . 0 -  4 . 0  
3.0- 4 . 0  3.0- 4 . 0  . - . 0.0- 1.0 
1.5- 1.5 1.5- 1.5 

- . 5.0- 4 . 0  . - . 3.0- 2.0 . - . 6.0- 6.0 
3.5- 2.5 3.5- 2.5 
3.0- 2.0 3.0- 2.0 

- . 2.0- 2.0 

- . 2.0- 1.0 
2.0- 1.0 2.0- 1.0 
6.0- 5.0 6.0- 5.0 . - . 3.0- 2.0 

. -, . 2.0- 3.0 

i 0.484 1.925 1441 i 187 189 i 6610.5411 
I 1.110 1.105* 5 1-293 -292 I 6610.8130 
I I I 6611.4998 

1 15122.556 2 20330.616-35953.183 -11 

2 15114.948 1 32154.455-17039.487 -20 
15120.935 1 

1 15114.391 6 22839.053- 7774.653 -9 

.~ ... 

66 14.1405 
6614.3843 
66 15.3288 
6616.1151 
6616.3857 

. . . . - . . - - . - . - 
1.263 1.464 .201 i 1.263 1.463 zoo i 133 138 i 
.845 -780 ,065 I 0.845 0.784 61 1 270 269 I 

I 1.120 0.822 298 I -39* I 
2 15112.233 4 Zis~,.570-13726.318 -19 
1 15110.437 0 33762.720-18652.287 4 
15109.819 1 

1 15105.459 214 21031.253-36137.730 -13 
1 15104.955 0 1633G.379-31939.345 -1 1  

1-208 i 
23 I 

I 
I 1.455 1.525 70 I+ 6617.8573 HAZY 
i 0.961 1.200~ 239 i -314 i 6618.5163 

.430 -800 .320 I 0.487 0.802 315 I 042 41 I 6618.9869 
1.073 3.140 2067 I 1.079 3.150 2071 I 419 413 I 6621.2147 
1.91 1.68 .23 I 1.911 1.679 232 1-062 -60 I 6622.1481 

I 0.900 1.369 469 I 119 112 I 6622.6767 
I 0.801 0.000* 0 1-241 -246 I 6623.1014 

1:26 1:22 .04 I 1.260 1.220* 40 1-205 -208 I 6623.7171 
I 1.245 0.990* 255 I+ 7 I 6624.5075 
I 2.590 0.840*1750 I 35*l 6624.9479 

11098 1:095 .003 I 1.098 1.095 3 1-169 -169 I 6625.9889 
1.342 1.466 .124 I 1.346 1.473 127 I 081 83 1 6628.0457 

I 1.532 1.305 227 1-113 -117 I 6628.6166 

1 15103.t81 7 6313.856-21417.765 -18 
2 15098.799 7 15098.815- 0.000 -16 
1 15076.671 6 20355.323-35482.018 -19 
2 15095.466 3 24337.845- 9242.356 -23 
1 15034.498 3 9335.801-24481.313 -14 
1 15093.095 4 22710.370-37833.470 -5: 
1 15091.294 2 26')91.173-39182.490 -23 
2 15090.291 1 29783.410-14693.090 -29 
1 15087.920 4 16SG8.909-31976.8'4 -15 
1 15083.233 9H 21227.793- 6144.515 -40 
1 15C81.939 2 19074.292-34156.245 -14 
15031.545 1 

1 15076.651 1 
1 15076.084 2 
1 15373.053 4 

16734.151-31810.821 -19 
13517.647-28593.749 -18 
19759.027-35032.090 -5 
28749.920-13677.903 -19 
12159.465-27230.768 -7 

:892 11713 .821 
.77 .oo 
1.48 1.44 .04 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
0.928 0.865 63 I -112 
0.892 1.713 821 1-360 -365 
0.760 0.000* 0 I 049 49* 
1.480 1.442* 38 I 6 
0.844 0.000* 0 I -403 

0.715 0.940 225 1-224 -228 
1.375 O.OOO*  0 I -237 
1.055 1.314 259 I 399* 
1.150 1.083 67 1-299 -295 
1.319 0.830* 489 I -130 
0.715 1.140* 425 1-301 -300 
0.496 1.070 574 I 1 
1.110 1.463* 353 I 149 152 
0.000 0.550 0 1-412 -406 
0.576 1.881 1305 I 165 166 

1.450 0.925* 525 I 9 
0.790 1.038* 248 I 4 
1.098 1.200* 102 I -339 
1.140 0.784* 356 I 372 
0.442 1.455 1013 1-399 -399 

1.518 1.288 230 1-165 -180 

0.362 0.094 263 1-117 -121 
0.911-0.590*1501 I 100 101 
1.005 1.454 449 I 157 155 
1.106 1.255 149 1-297 -297 

I 205 

1-314 

I 
I 

I 

6628.7893 
6630.9416 
6631.1909 
6632.5222 
6632.9887 
6633.2976 
6633.8333 
6634.5078 
6634.6870 C2 
6634.6370 C2 
6635.1330 
6635.4915 
6636.1588 
6636.4989 
6637.2048 
6638.2607 
6638.9943 
6639.1984 
6641.6018 C2 
6641.6018 C2 
6642.4853 
6643.6449 
6645.641 1 
6646.8551 
6647.01 18 
6647.3455 
6647 .a30 
6648.1456 
6648.4255 
6649.4447 
6651 -3440 

1 15071.995 
1 15071.206 
15070.079 

1 15068.547 
1 15068.140 
2 15068.140 
1 15057.127 
1 15066.313 
1 15064.798 
1 15064.026 
1 15052.424 
1 15060.028 
2 15058.364 
15057 -901 

1 15052.452 
1 15052.452 
1 15050.450 
2 15047.823 
1 15043.303 
150(i0.533 

1 15040.201 
15039.446 

1 15038.230 
1 15037.636 
1 15037.003 
1 15034.698 
15030.405 

3 
1 
2 
2 
1 
1 
1 
1 
2 
1 
4 
2 
5 
1 
0 
0 
1 
1 
2 
0 
1 
0 
3 
5 
7 
3 
1 

15249.635-30318.195 -13 
19059.953-34128.094 4 
35350.520-20322.349 -31 
13726.661-28793.800 -12 
20984.195-36050.540 -32 
15249.635-30314.443 -10 
14912.011-29976.039 -2 
22837.092- 7774.653 -15 
11747.245-26807.278 -5 
17073.340- 2014.966 -10 

24381.050-39433.510 -8 
23720.664-Y.773.125 -9 
165Z3.903-31939.345 14 
28774.175-13725.318 -34 
9724.351-24767.674 -20 

18346.917-33387.151 -33 

11115 1:465 .350 

:575 11880 1305 

:442 1:455 1013 

8768.139-23305.381 -12 
28555.P87-13523.246 -5 
24216.272- 9179.252 -7 

.91 -0.59 1.50 
1.003 1.452 .449 

15424.387-30459.091 -6 



c c 
1 15029.336 5 9724.351-24753.684 3 i 3.0- 4 . 0  3.0- 4 . 0  i 
1 15027.038 0 21227.793-35254.860 -29 I . - . 4 . 0 -  5.0 I 
1 15026.749 1 20043.465-35070.230 -16 1 . - . 5.0- 5.0 I 

15026.011 
1 15024.511 
1 15C23.735 
2 15023.233 

15021.557 
1 15020.603 

15019.910 
2 15018.839 

15018.037 
1 15014.871 

15014.025 
1 15013.769 
1 15306.497 

15004.218 
1 15003.408 
1 15003.408 
1 15003.403 

15003.059 
2 15001.067 

14998.662 
1 14993.171 

14997.371 
1 14997.140 
1 14992.957 
1 1G991.053 
1 14990.474 
2 14989.641 
1 14139.237 
1 14989.237 
2 149O3.638 
1 14C87.522 
1 14966.103 
1 14935.472 

14933.928 
1 14933.252 
1 1C979.tC6 
1 149;3.230 

lf.978.275 
14975.025 

1 lrt175.633 
1 14974.7C6 

14972.663 
14970.783 

1 14970.096 
2 14969.344 

O H  I I 
3 18572.411-35596.921 1 I . - . 6.0- 6.0 I 
2 24153.741-39182.490 -14 I . - . 2.0- 2.0 I 
1 33784.830-18761.580 -17 I . - . 4.5- 5.5 I 
1 I I 
5 13578.669-33599.280 -8 I 1.0- 2.0 1.0- 2.0 I 
1 I I 
1 19277.180-34296.050 -31 I . - . 3.5- 4.5 I 
1 I I 
3 16520.902-31535.835 -2 I . - . 5.0- 5.0 I 
1 I 
2 13726.661-28740.433 -3 I . - . 3.0- 3.0 
5 13726.661-28733.159 -1 I 3.0- 4 . 0  3.0- 4 . 0  
2 I 
1 32308.557-17305.142 -7 I . - . 2.0- 2.0 
1 19426.512-34429.910 10 I . - . 3.0- 3 . 0  
1 25044.687-40048.030 1 5 ~ 1  . - . 4 . 0 -  3.0 
1 I 
0 31739.610-46740.710 -33 I . - . 2.5- 1.5 
0 
5 14292.176-29290.355 -8 
4 
1 21420.983-35418.125 -2 
4 16tT8.909-318S1.871 -5 
0 352?6.170-17305.142 35* 
1 19959.027-34949.520 -19 
4 28715.965-13726.318 -6 
1 32294.378-17305.142 1 
1 20065.327-35054.565 -1 
1 X233.390-23249.745 
2 lSO45.108-33033.638 
2 lf934.379-31820.494 
2 14025.007-29009.483 
114 
9 19281.917- 4299.659 
1 11840.715-26Z20.3SO 
1 24751.439- 9772.532 
1 
1 !4 . .  

1 34253.093-19307.447 
1 33627.017-18652.287 
1 
4c 
5 24149.361- 9179.262 
0 31255.945-16285.582 

-7 
-8 - 12 
-4 

-6 
1 

-11 

-3 
-4 

-3 
- 19 

I 
5.0- 6.0 5.0- 6.0 I 

I . - . 3.0- 4 . 0  I 
6.0- 7.0 6 . 0 -  7 . 0  i . - . 1.0- 2.0 I . - . 1.0- 2.0 I 
1.5- 2.5 1.5- 2.5 I . - . 2.0- 2.0 I . - . 3.0- 3.0 I . .  . .  . .  . .  
2.0- 2.0 . .  . .  

. .  

. .  

5.0- 5.0 . .  

5.5- 4.5 i 
4 . 0 -  3.0 I 
5.0- 4 . 0  I 
4 . 0 -  4 . 0  I 

I 
2.0- 2.0 I 
3.0- 2.0 I 
1.0- 0.0 I 

I 
I 

5.0- 4 . 0  I 
2.0- 3.0 I 

I 
I 

5.0- 5.0 I 
1.5- 0.5 I 

.448 .980 

1:93 1:605 
. ~. . 

1:140 1:021 

:895 :860 
1.62 1.62 

1:10 1:12 

I 1.346 1.030 316 I -80 
I 0.925 0.859 56 I 
I I+ 
I 1.190 1.100* 90 1-071 -70 
I 1.240 0.990~ 250 It 14 
I 1.070 1.296 226 I 
I I 229 

.325 I 1.932 1.606 326 I- -32 
I I+ 
I 0.847 0.768 79 I -162 
I I 
I 0.736 1.020 284 1-087 -86 
I I 
1 1.150 0.970 180 1-268 -271 

.119 I 1.150 1.035 115 1-107 -109 

-95 
I I 
I 1.327 0.000* 0 I 
I 1.435 0.910 525 I -106 
I 1.210 1.005* 205 I 
I I 
I 1.170 0.930+ 240 I 
I I 

.035 I 0.970 0.920 50 1-195 -196 

3 
I 
I 1.663 1.075 588 I 

.02 I 1.098 1.120 22 1-153 -152 
I 0.935 0.000* 0 I -76 

102 I 0.760 1.085* 325 I 
.097 I 0.875 0.784 91 I 409 405 

-79 I 1.016 0.000* 0 I 
I 0.998 0.998 0 I -211 

96 

I +  

i 1.095 1.475 380 i 
I 0.694 0.910 216 1-040 -39 
I 0.961 1.240 279 1-288 -288 
I 0.975 0.695 280 1-176 -177 
I I 

:822 11481 .341 I 1.822 1.482 340 I 159 159 
I 0.811 1.160 349 I -294 
I 0.647 0.000 0 I -  -8 

I I 
i 1.110 o.ooo+ o j-065 -65 
I 1.304 0.822 482 I -29 
I I 

-6 
I 0.921-0.122 1043 I 295 

:35 1:35 .OO I I 
.255 1.450 .195 I 1.262 1.45G 192 1- 

2 14968.539 1 3363~.550-le666.006 -5 i . - . 1.5- 2.5 i . i 1.230 i.365* 135 i 267* 
1 14966.512 1 15249.635-30215.163 -16 I . - . 2.0- 2.0 I . I 0.715 1.143 428 I -221 
2 14965.227 1 36255.590-21291.350 -13 I . - . 3.5- 4.5 I . I 1.115 1.590 475 I , 

1 14S64.289 1 19776.904-34741.198 -5 I . - . 6.0- 5.0 1 . I 1.012 1.070 58 I -216 
1 14963.835 4 18578.669-33542.505 -2 I 1.0- 2.0 1.0- 2.0 I 1.93 1:13 .80 I 1.932 1.123 809 I 16 
2 14963.281 1 33629.300-18566.006 -13 I . - . 2.5- 2.5 I . I 1.242 1.365 123 I 152 

14961.951 2 I I .  I I 

HAVELENGTH NOTES -----------_------- 
6651.8171 
6652.8343 
6652.9623 
6653.2890 
6653.9533 
6654.2970 
6654.5193 
6655.26 18 
6655.6845 
6655.99 16 
6656.4662 
6656.8217 
6658.2253 
6658.6005 
6658.7141 
6661.9408 
6662.9527 
6663.3124 C3 
6663.3124 C3 
6663.3124 C3 
6663.4674 
6664.3523 
6665.4209 
6665.6391 
6665.9947 
6666 -0974 
6567.9572 
6668.7997 
6669.0617 
6669.4323 
6669.6121 C 2  
6669.6121 6669.8786 C 2  

6670.3753 
667 1.0069 
6671.7330 
6671.9752 
6672.7216 
6673.8735 
6674.2166 
6674.4844 
6674.6043 
6675.6708 ~~ 

6676.0752 
6676.9924 
6677.8335 HAZY 
6678.1400 
6678.4755 
6678.8346 
6679.7392 
6680.3128 
6680.7315 
6650.9342 
6681.1816 
6681.7755 



I 

2 14350.437 
1 14960.134 
1 14956.857 
14955 .782 

1 14943.323 
14947.9 1 1  

1 14945.726 
1 14945.297 
14342.741 

1 14941.905 
1 14934.E32 
1 14932.453 
1 14931.646 
1 14930.840 
1 14929.295 
2 14928.155 
2 14924.633 
1 14923.897 
1 14923.466 .~ 

1 14922.783 
1 14919.698 
1 14919.530 
14918.967 

1 14917.789 
1 14917.439 
2 14916.801 
149 16.552 . . . . . . - . - 
14915.594 
149 14.795 
14913.131 

1 14912.131 
1 14911.427 
1 lG905.263 
14906.819 
14905.C5 

1 K903.747 
14903.225 
14399.532 

2 14895.346 

1 14893.804 
2 14393.159 
1 14391.831 
1 14837,975 
2 14237.777 
1 14SE6.740 
14985.153 

1 14B5.65'1 
1 l'iZ34.321 
14552.635 

1 14ES1.731 
1 l'iS31.135 
1 14350.891 
1 14378.724 
1 14875.271 

1 148'34.553 

I 
3 29393.835-14433.351 3 I . - . 
3 12351.522-27311.655 -2 I . - . 
28 32280.169-17323.291 -1 1  I . - . 
28 I 
1 31724.867-16776.530 -14 I . - . 
2H 
3 10636.922-25432.655 -7 
5 22719.949- 7774.653 1 
3H 
3H 20540.110-35432.018 -3 
4 9724.351-24655.931 2 
1 16692.549-29625.003 -1 
2 15155.109-31056.744 1 1  
2 16520.962-31451.814 -12 
3 '17081.874-32011.173 -4 
1 23621.300-14693.090 -25 
0 31274.745-46199.395 -12 
0 17500.977-32if4.890 -16 

2 15046.108-32355.906 -15 
2 15532.104-31451.814 -12 
2 21031.2%-35150.800 -12 
1 
1 23446.024-13528.246 11 
0 23281.721-33199.170 -10 
3 18152.580- 3235.770 -9 
1 

1 20043.465-3'#'?66.945 -15 

d 
0 
1 
3 
1 
3 
1 
1 
9 
3 
4 
1 
2 
2 
4 
3 
1 
1 
4 
1 
1 
3 
1 
3 
4 
3 
1 
6 

14292.176-29904.308 -1 
15406.760-30318.195 -8 
22307.633-37215.900 -4 

19203.415- 4299.659 -9 

28887.310-13990.952 -12 
20697.436-35591.995 9 
1324.387-30318.195 -4 
30381.705-15':?3.530 -16 
19235.116-34127.955 -8 
26555.F37-13677,903 -9 
25514.115-10726.322 -16 
21031.250- 61<4.515 -3 

18147.975-33033.638 -9 
15249.635-30133.953 3 

14753.705-29545.433 3 . - -. . . . - - - 
16532.10<-31~113.230 9 
24653.345- 9772.532 8 
22't29.984-373@8.707 1 
25113.744-10233.473 0 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1.0- 2.0 
4 . 0 -  4 . 0  

3:O- 4:O 
- 
- - . .  - . .  - 
- 
- 
- - . .  - . .  - . .  - 
- . .  - 

015- 0:5 

0.5- 1.5 
6.0- 5.0 
5.0- 4 . 0  

2.0- 1.0 

1.0- 2.0 
4 . 0 -  4 . 0  

3.0- 3.0 
3.0- 4 . 0  
2.0- 2.0 
5.0- 5.0 
5.0- 4 . 0  
4 . 0 -  3.0 
1.5- 0.5 
2.5- 3.5 
1.0- 1.0 
5.0- 4 . 0  
4 . 0 -  4 . 0  
3.0- 4 . 0  
2.0- 3.0 

1.0- 1.0 
5.0- 6.0 
0.5- 0.5 

- . 5.0- 5.0 . - . 1.0- 2.0 . - . 3.0- 4 . 0  

2.0- 2.0 2.0- 2.0 

1.0- 2.0 
0.5- 1.5 0.5- 1.5 

- . 7.0- 8.0 - . 3.0- 2.0 
- . 3.5- 3.5 

7:O- 8.0 7.0- 8.0 
- . 2.0- 1.0 
- . 3.5- 4.5 

2.0- 3.0 2.0- 3.0 

- . 3.0- 3.0 
. - . 2.0- 3.0 

1.0- 1.0 1.0- 1.0 , .  - . 3.0- 3.0 
1 -  8 .  . 1.0- 0.0 - . 4 . 0 -  4 . 0  
' 6.0- 6.0 6.0- 6.0 

.35 
1.075 
.76 

-0:525 

.27 .92 

.460 .385 

.76 

.290 .815 

1:018 1:478 .460 

1 
1 

162 11733 1571 

108 1:070 -038 
15 1.16 .01 

1:46 1:47 .01 

-0:055 :695 ,750 

1:299 1:427 .128 

-0.516 1.925 2441 I I 186 187 

0.9 5 1.035 40 1-090 -87 
1.l;O 1.250* 100 I 160 

I 
1.016 0.000* 0 

0.355 1.281 926 
1.070 1.463 393 

0.830 1.679* 849 
0.442 1.080 638 
0.292 0.910* 618 
0.948 0.795 153 
0.736 1.080 344 
1.217 1.140~ 77 
1.045 0.840 205 
1.200 0.955* 245 
2.258 1.770* 488 
0.925 1.025 100 

i 145 
i 321 
I+-- 30 
1-053 -51 
I 
i -82 
1-054 -62 
1-191 -196 
1-045 -36 
I 076 73 I-176 -180 851 
I 
I -126 

-6 1 
29 

I 
0.694 1.115 421 I+-- 
0.300 1.080 780 I 055 69 
1.455 1.005 450 1-216 

I 
131 
-47 

-0.510 0.299* 809 I 180 161 

0.745-0.590*1335 i 
1.235 1.068 167 I 

I 

0.970 0.896 74 
0.890 0.940 50 
1.434 1.485 51 

i-221 -216 
I -157 
1-144 -146 

I 
1.021 1.482 461 

0.162 1.728 1566 
1.250 1.105 145 
1.106 0.940 166 
1.109 1.057 52 
1.155 1.185 30 
0.911 1.442 531 
1.480 1.391r 89 
1.455 1.473 18 

1.049 0.910 139 i-282 -273 
0.715 1.200* 485 1-271 -271 

-0.066 0.705 771 1-299 -301 
0.300 0.742 442 I 76 
0.850 O . O O O +  0 
1.279 1.040 239 
1.302 1.431 129 

I 

1-123 -130 
I 

- 12 
-1 
-4 1 

i 
I 
I- 

i 156 153 
I -  

22 
I 
I 
1-204 1:;: 
I 255 255 
i-134 4; 
I 158 163 

6682.4293 
6682.5870 
6684.0467 
6684.0847 
6687.8671 
66 88.05 1 4 
6689.0292 
6689.2212 
6690.3654 
6690.7398 
6694.0205 
6694.9749 
6695.3368 
6695.6952 
6696.39 11 
6696.889 1 
6698.4807 
6698.8132 
6699.0067 
6699.3133 
6700.6986 
6700.7740 
6701.0269 
670 1.556 1 
670 1.7 133 
6701.9999 
6702.1073 
6702.5423 
6702.9013 
6703.6493 
6704.0988 
6704.4153 
6705.8332 
6706 .a78 
6707.1330 
6707.8702 
6708.1051 
6709.7003 PBQ 
671 1.2029 
6712.0040 
67 12.3493 
67 12.6390 
6713.2376 
67 14.9764 
6715.0657 
67 15.5335 
6715.7983 
67 16.0234 
67 16.6249 
67 17.3844 
67 17.7938 
67 18.0629 
6718.2047 
67 19.1515 
6720.71 13 

w 
W 
m 



c e 
1 14574.837 

14874.354 
2 1G873.698 

I 
1 19G72.154-34746.931 10 I . - . 
1 I 
1 37373.930-22500.225 -7 I . - . 
3 31617,095-16745,720 -10 I . - . 
1 59521.390-4Vi93.850 -11 I . - . 
2 32032.595-17163.470 -19 I . - . 
1 
2 14592.549-295S.591 4 1  . -  . 
i 17o‘t5.776-31909.212 -5 i . - . 
0 14763.705-29525.003 -26 I . - . 
6 9724.351-24532.849 5 I 3.0- 2.0 
2 26374.994-41234.990 -11 I . - . 
0 1 
1 26283.435-41140.580 -20 I . - . 
3 16595.109-31451.814 0 I . - . 
2 16520.962-31377.193 -3 I . - . 
2 31450.669-16604.785 7 I . - . 
2 20709.458-35553.728 1 I . - . 
1 I 
0 I 
1 30339.150-154E8.530 -11 I . - . 
4H 23909.555-X753.100 -13 I . - . 
4 25083.129-102S.473 0 I . - . 
3 26643.435-11739.241 5 I . - . 
5 16n%?8.909-31732.5?2 -2 I . - . 
1 I 
7 17045.776- 2203.606 0 I . - . 
0 I 
1 13726.661-28561.548 -8 I . - . 

2 14873.355 
2 1c272.539 
2 14869.096 
1 KC66.0r15 

14354.627 
1 14863.431 
1 14861.272 
1 14859.985 
1 14358.503 

14357.435 
1 lcS57.065 
1 14t56.705 
1 14855.228 
1 lc855.890 
1 14354.271 

14t53.739 
14553.220 

2 14850.609 
1 148q8.502 
1 14844.6:: 
2 148G4.199 
1 lU’ t3.671 

1’1843.121 
1 1G842.170 

14835.272 
1 14834.879 

14834.323 
1 14333.253 
1 14832.472 
1 14832.472 
2 14830.441 
1 14828.004 
1 14627.719 
2 14326.340 
1 14325.494 

1482’t.933 
1 1c523.453 
2 14322.514 
1 14321.083 
1 14820.421 
1 11318.570 
1 lc.815.116 
1 1G915.921 
1 l i?15.’67 
1 l<G13.5’*0 

1’31?.1.0 
2 l’.”Jil.ltL@ 1 28202.375-13990.952 -3 
1 1<,:0?.521 3C l‘t025.007-2M34.535 -7 

1W3.0!2 
14809.666 

1 14805.481 
2 14302.492 

0 
9 24012.505- 9179.262 
1 20521.579-35354.050 
1 25916.069-40743.540 
1 35?88.3%5-21057.925 
0 21515.136-36343.140 
1 21812.682-36640.400 
3 29259.700-14433.351 
in 19?~1.917-34107.378 

10 
1 
I* 

21 
O* 
1 

-9 
33 

111 
3 10456.922-25310.375 0 
4 26830.020-12007.503 -3 
0 20384.155-35505.270 8 
0 31425.212-16504.786 -5 

2 16575.109-31413.230 -5 
1 14737.765-29554.716 -7 
3 9X6.801-2<202.966 2 
2 20230.6 16-35544.180 -24 
1 

0 15856.688-30575.497 -19 

0 
1 
2 15578.669-33337.151 -1 
1 31351.800-46154.290 2 

6.0- 5.0 . .  
. .  . .  . .  . .  

1.5- 1.5 . .  
. .  . .  . .  . .  . .  . .  . .  . .  . .  
. .  . .  

. .  

. .  

I 
9.0- 8.0 I 

I 
4.5- 5.5 I 
1.5- 2.5 I 
1.5- 1.5 I 
4.5- 4.5 I 
2.0- 2.0 I 

1 
1.0- 1.0 I 
1.0- 2.0 I 
4 . 0 -  4 . 0  I 
3.0- 2.0 I 

I 
7.0- 7.0 I 
3.0- 4 . 0  I 
5.0- 4 . 0  I 
7.0- 6.0 I 
3.0- 3.0 I 

I 
I 

4.5- 3.5 I 
5.0- 5.0 I 
5.0- 6.0 I 
5.5- 5.5 I 
6.0- 5.0 I 

I 
1.0- 1.0 I 

.440  .637 . 

1:475 1:495 . 
I .  

3.0- 2.0 I . 
I .  

6.0- 5.0 I 1.245 
6.0- 7.0 I . 
3.0- 3.0 I . 
2.5- 2.5 I . 
1.0- 0.0 I . 
4 . 0 -  3.0 I . 
1.5- 1.5 I 1.247 
2.0- 3.0 I . 

I .  
1.0- 0.0 I . 
0.5- 1.5 I . 
6.0- 5.0 I . 
7.0- 6.0 I . 
1.0- 2.0 I . 
3 . 0 -  3 .0  I . 
3.0- 3.0 1 . 
5.0- 5.0 I . 
8.0- 7.0 I . 

I .  
0.5- 1.5 I . 
4 . 0 -  5.0 I . 

I .  
I .  

1.0- 2.0 I . 
4.5- 3.5 I . 

I 
I 1.199 0.000* 0 
I 
I 1.175 1.555 380 
I 1.613 1.671 55 
I 1.045 1.110* 65 
I 1.335 1.200 135 
I 0.292 1.030 738 

I 1.474 0.838 536 

I 0.000 1.080 0 
197 I 0.442 0.640 198 

I 
I 1.080 1.470 390 
I 0.999 1.080 81 
I 0.736 0.973 237 
I 1.140 0.950* 190 
I 1.240 1.204 36 

I 
1-0.066 0.910* 976 

020 

.451 .206 

.922 .675 

1.154 1.057 97 
1.242 1.530 288 
1.160 1.431* 271 
1.420 1.373* 47 
1.098 1.049 49 

1.474 1.495 21 

1.150 0.784 366 

I 
-80 I 

I 
I 
I+  I 
I I 
I 244 2 4 4 ~ 1  
i i 
I 298 293 I 
1-391 -389 I 

I 
204 I 

I 
I 
I -196 I 
I 070 -29 I 
1-040 -39 I 

I 
-34 I 

I 
I 
1-100 -102 I 
I t  16 I 
I 051 57 I 

I I 
I 411 410 I 
1-173 -172 I 
I 178 174 I 
I 145 155 I 
1-228 -231 I 
I I 
1-083 -83 I 
I I 
1-176 -173 I 

-180 I I 

6720.9073 
6721.1256 
6721.4220 
6721.5725 
6721 -945% 
6723.5023 
6724.&818 
6725.5237 
6726.0649 
6727.0421 

i i 
1.248 1.454 206 I 096 96 I 
1.246 0.000* 0 I -149 I 
1.350 1.020* 330 I I 
0.965 1.590 625 I 398* I 
1.180 O.OOO* 0 I -155 I 
1.040 1.035 5 I- -38 I 
1.250 1.925 675 I 257 255 I 
1.822 1.160* 662 I -199 1 

I I 

6727 -6247 
6728.2957 IS* 
6728.7794 
6728.9469 
6729.1100 
6729.326 1 
6729.4792 
6730.2126 
6730.4537 
6730.6859 
6731 A722 
6732.8275 HAZY 
6734.5719 

1 6735.0188 
~ 6735.2683 
1 6735.6999 
1 6738.8318 
I 6739.0104 

~ 6734.7792 

i 0.355 0.000 o i 
(-0.097-0.019 78 I 371 
I 1.319 1.075 244 I 
I 1.170 0.950* 220 I 
I 1.103 0.375 728 I 
I 0.999 0.742 257 1-095 
I 0.815 0.831 16 1-187 
I 0.801 1.012 211 I -  
I 1.110 1.070* 40 1-184 
I I 179 
I 0.800 1.728 928 I 301 
I 0.975 0.978 3 1-149 
I I 
I I 
I 1.932 1.288 644 1-028 
I 1.120 1 .090~  30 I 

4 i  
312 1 

-150 I 
14 I 

-129 I 
-95 I 

-187 I 
-3 I 

-176 I 
I 

320 I 
-159 I 

I 
I 

-35 I 
I 

6739 2629  
6739.749 1 
6740.1040 C2 
6740.1040 C2 
6741.0270 
6742.1349 
6742.2645 
6742.89 16 
6743.2764 
6743.5316 
6744.2049 
6744.6321 
6745.2833 
6745.5846 
6746.4181 
6746.6339 
6747.1780 
6747.5214 
6748.7 180 
6749.3468 
6749.6840 
6750.5495 
6750.7678 
6750.8481 
6751.0236 
6753.7550 



I 03s 0% TERN TERM I OBS OBS OBS I TERM TERM TERM 
C tIAVEtIU:!PER I T2 - T1 0-C I J2 - J 1  J2 - J 1  I 62 61 DG I 82 61 DG 
----------------------------------------+--------------------+------------------+------------------ 

09s TERM I 
IS IS I WAVELENGTH NOTES 

2 14501.045 
l(1000.428 

1 14799.331 
1 14797.870 
1 11795.671 
1 14794.819 
1 14794.225 
1 14791.773 
2 14789.623 
1 14783.875 
1 14787.186 

1 
0 
1 
1 
2 
0 
1 
2 
5 
4 
2 

i 
36603.170-21E62.135 10 I . - . I I 

I .  I 
1.5- 2.5 I . I 1.635 1.320* 315 
5.0- 6.0 I . I 1.280 1.100* 180 
1.0- 1.0 I . 1 0.890 0.590* 300 
4 . 0 -  4 . 0  I . I 1.039 1.250* 211 
4.0- 4 . 0  I . I 1.145 1.115 30 
5.0- 6.0 I . I 0.961 1.110 149 
3.0- 2.0 I . I 1.106 1.143 37 
1.5- 1.5 I 1.382 1:174 .208 I 1.377 1.169 208 
1.0- 1.0 I .35 .71 .36 1 0.355 0.706 351 
5.0- 6.0 I . I 0.610 0.830* 220 
4 . 0 -  4 . 0  I . I 1.279 1.485 206 
5.0- 5.0 I . I 0.948 1.080 132 

I .  I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 

6754.4153 
6754.6959 
6755.1976 
6755.8645 
6756.8686 
6757 -2577 
6757.5290 
6758.6492 
6759.6318 
6759.9737 
6760.7458 
6761.3210 
676 1.7637 
6762.2633 
6762.5545 
6762.8949 
6763.7743 
6764.9327 

18.397.584-33596.921 
15G36.760-30234.635 
32118.980-17323.291 
24Z24.705-39619.530 
16834.379-31628.6 19 
15424.357-30216.163 
20291.650- 5502.060 
10136.922-25275.795 
21263.339-36050.540 

-6 
-5 - 18 
-5n 
-15 
-3 
3 
2 

- 15 

-74 
-137 

t 150 

-129 
-213 -214 
167 169 

-29 
138 153 

-33 
-90 

-40 
-221 -217 

- . .  - 
- 

1.5- .5 
1.0- .o - 

1 14785.928 3~ 22429.984-37215.900 12 i . - 
1 i4xrt.960 o i615s.109-30940.068 i i . - 
14783.824 0 I 
14783.231 0 I 

1 14782.437 0 16304.260-31086.744 
1 14780.565 1 181G7.975-32928.540 ! : I 4 . 0 -  5.0 

3.0- 2.0 

2.0- 2.0 11535 1:481 .054 

1.285 0.795 490 
1.049 1.060* 11 

1.532 1.482 50 
14778.034 1 i 

1 14774.631 
14773.614 

1 14772.558 
2 14770.796 
1 14770.290 
1 14708.797 
1 14766.565 
14765.792 

1 14765.555 
1 14764.629 

9 
0 
6 
1 
4 
2 
1 
0 
0 
1 
1 
7 
4 
2 
2 
2 

19074.292- 4299.659 -2 i 2.0- 2.0 
I 

-020 -20 i 6766.4903 IS+ 
I 6766.9567 

20709.458-35is2.018 -2 i 3.0- 3.0 3.0- 3.0 i 1125 1169 .44 i 1.240 1.679 439 
33532.385-18761.580 -9 I . - . 5.5- 5.5 I . I 1.341 1.296 45 
13726.661-28496.950 1 I 3.0- 4 . 0  3.0- 4 . 0  I . . .34 I 1.150 0.810 340 
14025.007-23793.800 4 I . - . 

- . . - . - - - . 
-075 -86 i 6767.4404 
303 303 I 6768.2477 
-205 -202 I 6768.4796 
-298 -294 I 6769.1638 4 . 0 -  3.0 I . 

7.0- 7.0 I . I 0.975 1.083 108 
I 1.060 1.070* 10 W 

\o 
M 

20877.600-35544.180 -15 i . - + 

192 

089 
058 

M i  
I 

-32 I 
-78 I 
326 I 
195 I 

I 
-185 I 
-60 I 

I 
I 
I 

99 I 
64 I 
116 I 
-119 I 
55 I 

I 
113 I 
172 I 
121 I 

I 
-67 I 

I 
-206 I 
99 I 

I 
325* I 
190 I 

-197 I 
I 

6770.1870 
6770.5414 
6770.6455 
677 1.0747 
677 1.1866 
677 1.497 1 
6771.5889 
6772.3274 
6772.5568 
6772.5568 
6773.1473 
6773.4970 
6774.2534 
6774.5303 
6775 .e42 
6775.4242 
6775.5082 
6775.7603 
6775.9955 
6775.9955 
6776.0657 
6776.2270 
6776.4447 
6776.56 18 
6776.7612 
6777.6828 
6777.6828 
6777.7673 
6778.4824 
6778.6649 
6779.7512 

21737.407-36502.980 
18345.917-33111.557 

i 
-81 . -  . 

- 1 1  I . - . 
-19 I . - 
3 1  . -  . 

- 1 1  . -  . 
3 1  . -  . 
-71 . -  . 

3 I 1.0- 0:o 

i .  i 
3.0- 2.0 I . I 1.026 0.900s 126 
2.0- 2.0 i . i i.5iS i.315 203 
2.5- 1.5 I . I 0.989 1.925 936 
1.0- 0.0 1-0.066 0:OOO 1-0.066 0.000 0 
5.5- 4.5 1 . I 1.145 1.475 330 

2 14764.5% 
1 14763.708 
2 14763.508 
1 14761.898 

2398 

c2 
c2 

c2 
c2 

c2 
c2 

c2 
c2 

DJO 2JDG 

9.0- 8.0 i . i 1.199 o.ooo* o 
1 14761.398 
1 14761.395 

20043.465-34504.860 
35M3.570-20322.165 

5.0- 4 . 0  
5.0- 6.0 

4.5- 5.5 
5.0- 5.0 
4 . 0 -  3.0 
0.0- 1.0 
6.0- 6.0 
0.0- 1.0 

3.0- 2.0 
3.0- 3.0 
2.0- 3.0 

1 .  
I .  
I .  

0.925 0.941 16 
1.170 1.360* 190 

0.996 1.296 300 
0.736 1.010* 274 
0.694 0.825 131 
0.000 0.590* 0 
0.995 1.040 45 
0.000 0.810* 0 

0.300 1.280 980 
' 1.191 0.000*  0 
1 0.880 1.680* 800 

14760.111 3 i 
14759.349 1 33520.920-15761.580 9 I . - . 
14757.701 3 16520.962-31278.667 -4 I . - . 
i4757.03 2 180<6.103-32803.199 7 I . - . 
14755.151 1 15449.472-30204.635 -12 I . - . 
14755.151 1 12351.522-27105.673 0 I . - . 
14754.968 1 19574.767-34349.740 -5 I . - . 
14754.419 2 I 
14753.907 2 15532.104-31286.029 -18 I . - . 
14753.907 2 3~2.946-19939.052 13 i . - . 
14753.754 1 32519.OCtS-17765.281 -13 I . - . 
14753.403 1 I I .  I 

I .  I 
2.0- 3.0 I . I 1.272 0.822 450 

8.0- 7.0 I . I 1.230 O.OOO* 0 
3.5- 2.5 I . 1 1.060 1.670 610 
3.0- 2.0 I . I 1.090 1.150* 60 
2.5- 3.5 I . I 1.115 1.515 400 
6.0- 6.0 I . I 0.910 1.240* 330 

I 1.123 0.998 125 4 . 0 -  3.0 I . 
I .  . .477 I 

1 14752.929 1 33G05.200-18652.287 16 

1 14752.240 0 22160.184-36912.410 14 
2 14750.234 1 18720.075- 3969.846 5 
1 14750.234 1 23550.352-33330.595 -9 
2 14750.050 1 34925.920-20175.895 25 
1 14748.494 1 18602.505-33351.007 -8 
1 147'8.097 0 20306.482-35654.565 14 

14752.674 1 

14745.734 3 



I OES OBS TERn TERN I CES OBS OBS I TERM TERM TERM I OBS TERM I 
C CIAVEIKJXBER I T2 - T1 0 - C  I J2 - J1  J2 - J1 I G 2  G1 DG I G2 G 1  DG I IS IS I WAVELENGTH NOTES 

14744.919 1 
14744.097 0 

1 14742.330 0 
2 14741.207 1 
2 14739.710 3 
2 14739.102 0 
1 14737.947 2 
1 14737.412 0 

14737.074 0 
1 14735.813 2 
1 14735.053 9 

14732.775 1 
1 14731.762 1 
1 14730.316 6 

14727.717 0 
2 14726.897 0 
1 14723.560 2 

14722.499 1 
1 14721.740 1 
1 14720.678 1 

i 4 7 2 2 . m  o 

i 
19776.904-34519.250 -16 I . - . 6.0- 5.0 
33229.760-154C9.530 -23 I 4.5- 3.5 4.5- 3.5 

31778.615-17039.487 -26 I . - . 0.5- 1.5 
16304.260-31042.204 3 I . - . 4 . 0 -  3.0 
16734.151-31471.542 21 I . - . 2.0- 1.0 

I 
16532.104-31267.919 -2 I . - . 3.0- 3.0 
22509.712- 7774.653 -1 I 5.0- 4 . 0  5.0- 4 . 0  

- I  
14025.007-23756.769 0 I . - . 4 . 0 -  5.0 
239C9.535- 9179.262 -7 I 5.0- 5.0 5.0- 5.0 

I 
34902.775-20175.895 17 I . - . 3.5- 3.5 
32296.170-17572.608 -2*l . - . 1.0- 2.0 

I 
I 

31435.455-16745.720 -25 I 1.5- 2.5 1.5- 2.5 

10486.922-25208.672 -10 1 . - - 1.0- 2.0 
16155.109-30575.798 

1 14719.504 3 30995.841- 16276 -332 
2 14719.238 1 31755.755-17039.437 
1 14718.545 3 18602.505-33321.067 
1 14717.303 4 14292.176-29009.483 
1 14715.424 3 14025.007-28740.433 

14710.969 1 
1 14710.615 4 
1 14709.561 1 
1 14709.347, 1 
2 14709.347 1 
1 14708.149 4 
1 14702.215 1 

14701.425 1 
2 1‘1700.737 0 
2 14700.737 0 
1 14599.602 
1 14698.472 
2 14695.464 
1 14594.054 

14693.278 
1 lC690.902 

11656.379 
146:5.3?9 

2 11555.673 
1 < C C ’t .9 <, 3 

1 l’.!C4.?’16 
l i t33.014 

1 14521.798 
1 14678.592 
1 14674.245 

14672.215 
1467 1.545 

1 14669.235 
1 14668.713 

16304.260-31014.877 
15(,24.387-30 133.953 
18046.108-32755.472 
17733.709-32443.065 
14025.007-28733.159 
19426.512-34128.739 

-11 i 
-5 I 

-30 I 
-17 I 

-4 I 
-2 I 

I 
-2 I 
-5 I 

-17 I 
-9 I 
-3 I 

-12 I 

. .  _ -  . .  . .  . .  
5.0- 4 . 0  . .  
. .  . .  . .  . .  . .  . .  

. . 

5.0- 4 . 0  
2.0- 2.0 
2.5- 1.5 
6.0- 5.0 
5.0- 4 . 0  
4 . 0 -  3.0 

4 . 0 -  4 . 0  
3.0- 3.0 
4 . 0 -  4 . 0  
0.5- 1.5 
4 . 0 -  4 . 0  
3.0- 3.0 

i 
28421.805-43122.525 17 I . - . 2.5- 2.5 
29393.835-14693.090 -8 I . - . 0.5- 0.5 
22429.984-37129.590 -4  I . - . 4 . 0 -  5.0 
30974.813-15276.332 -9 1 . - . 3.0- 2.0 
23421.805-13726.318 -23 I 2.5- 2.5 2.5- 2.5 
32459.347-17765.281 -12 I . - . 3.0- 3.0 

0 
0 
5 
1 
1 
0 
2u i 
214 I 
1 37058.525-51744.190 8*1 . - . 1.5- 1.5 
1 I 

i 
16595.109-31285.029 -18 I . - . 3.0- 2.0 

3 19594.767-34279.010 -7 i . - . 0.0- 1.0 
1 I 
2 28210.060-13528.246 -16 I . - . 2.0- 1.0 
1 12672.411-33351.007 -4 I . - . 6.0- 6.0 
6 6313.866-2G928.110 1 I 4 . 0 -  4 . 0  4 . 0 -  4 . 0  
0 I 
1 1 
0 20335.328-35054.555 -2 I . - . 2.0- 3.0 
1 19872.154-34540.8.30 -13x1 . - . 9.0- 8.0 

. . - . - . . . . - . - - 
1.075 1.060 .o i5  i 1.075 1.057 18 i 
1.300 1.668 .368 I 1.300 1.671 371 I 374 379 I 6782.5220 

1 2.897 1.354 1543 I I 6782.8018 
1 1.285 1.010 275 1-100 -91 I 6783.3334 
I 0.928 2.188 1260 I -99 I 6783.5796 
i i i 6783.7352 
i 0.300 1.080 780 i 87 i 6784.3157 

1:282 1:457 .175 I 1.287 1.463 176 I 125 128 I 6784.6633 
I I I 6785.7147 
I 0.975 1.165 190 I -278 I 6786.1813 

1:242 1:454 .212 I 1.242 1.454 212 I 054 64 I 6786.8475 
I 6788.0452 

469 I 6788.4231 
I I 
I 1.155 1.515 360 I 
i 0.935 0.555 580 i 139 139 i 6789.9617 

I 6790.2997 I I I 6790.4510 - . . - . . - . - i 0.355 0.490 135 i -  -33 i 6790.8011 
I 0.948 1.080* 132 I -274 I 6791.2910 
I 1.470 1.880* 410 I 139 I 6791.8327 
I 1.270 1.354 84 I I 6791.9554 
I 0.910 1.200* 290 I t  40 I 6792.2752 

-975 -700 .275 i 0.970 0.695 275 i-174 -175 i 6792.8484 
.98 .98 

.869 .777 .092 

1487 1:371 .884 

0.975 0.970 5 1  -270 -270 i 6793.71% 
I 6795.7732 - . . - . . . - - 

1.285 1.170 115 i-1s -140 i 6795.9367 
1.106 1.200* 94 I -264 I 6796.4237 
0.694 1.005 311 I -85 I 6796.5226 C2 

-0.510 0.730*1240 1 -180 I 6796.5226. C2 
-100 -108 I 6797.0762 

1.435 1.106 329 

0.878 O.OOO*  0 . . - - . . . . . 
-0.516 0.840 1356 

1.279 1.010 269 
1.050 1.880* 830 
0.878 0.784 94 
1.118 1.680* 562 

0.999 1.280 281 

1.180 0.750* 430 

0.000 1.710* 0 

I 0.865-0.590*1455 
I 1.190 1.240* 50 
I 0.487 1.374 887 
I 

I 

I 
I 
I 285 
I 260 
I 

6800.1850 i 
I 

-71*1 
33 I 

298 I 
260 I 6802.9434 
163 I 6803.5962 

c2 
c2 

I 6803.9555 
-!% I 6805.0559 

i 
I 6807.1517 HAZYZLNQ 

I 
1 176 

176 I 6807.1517 HAZYZLNQ 
I 6807.4790 

I -  I 6807.8151 
I -  -20 I 6808.1452 
1-190 I 6808.7118 
I 138 138 I 6809.2757 

-41 I 6810.7629 I- 
(-397 -397 I 6812.7805 
I I 6813.7231 

I I- I 6814.0343 
50 I 6815.1073 I 1.911 0.998 913 I 

I 1.199 1 . 2 7 0 ~  71 1-230 -253 I 6815.3499 



14668.601 
14665.936 

2 14664.621 
2 14552.442 

14661.908 
1 14561.222 
1 14660.829 

14L60 -594 
1 14659.987 
1 14653.934 
1 14657.592 
1 14656.323 
1 14655.328 

14654.104 
1 14653.654 
1 14653.339 
1 14653.177 
1 14650.703 

14649.601 
14648.444 

1 14648.106 
1 14642.697 
1 14642.422 
1 14641.940 
1 14540.945 
1 14638.821 

14638.260 
1 14636.955 
1 14535.342 
1 14635.144 
1 14634.866 
2 14634.712 
2 14634.712 
2 14632.135 

14630.677 
1 14629.301 
1 14629.301 
1 14525.991 

14623.717 
14623.172 

1 
1 

I 
I . 

i 33019.160-47683.770 11 i . - . 3.5- 3.5 i 
3 26669.945-12007.503 0 I 1.5- 1.5 1.5- 1.5 I 

I . 5.0- 4 . 0  I 
2 I 
4 16520.962-31182.179 5 I . - 
0 I 
0 13517.647-28178.473 3 1  . -  . 2.0- 3.0 I 
0 20984.195-35644.180 2 i . - . 6.0- 7.0 i 
0 .  12177.963-26836.911 -14 I . - . 1.0- 2.0 I 
4 14692.549-29350.139 2 I 2.0- 3.0 2.0- 3.0 I 
1 14763.705-29420.042 -14 I . - . 1.0- 1.0 I 
6 22429.984- 7774.653 -3 1 4 . 0 -  4 . 0  4 . 0 -  4 . 0  I 

I . 4.0-  5.0 I 
2 I 
0 19865.603-34519.250 7 I . - 
o 26009.000-40662.3~0 19 i . - . 3.0- 5;0 i 
1 30S29.516-16276.332 -7 I . - . 1.0- 2.0 I 
1 17081.874-31732.552 -5 I . - . 4 . 0 -  5.0 I 
1 I I 
1 I i 
2 19236.116-33884.230 -8 I . - . 7.0- 7.0 I 
2 14912.011-29554.716 -8 I . - . 4 . 0 -  3.0 I 
3 12177.963-25820.350 5 I . - . 1.0- 2.0 I 
1 22666.777-37308.707 10 I . - . 3.0- 4 . 0  I 
5 9724.351-24365.295 2 I 3.0- 3.0 3 . 0 -  3.0 1 
1 10486.922-25125.763 -20 I . - . 1.0- 1.0 I 

I . 5.0- 6.0 I 
1U I 
2 19059.958-33696.921 -8 I . - 
1 11840.715-26476.068 -11 I . - . 3.0- 4 . 0  I 
2 31411.690-16776.530 -16 I . - . 2.0- 1.0 I 
3 23814.130- 9179.262 -2 I . - . 6.0- 5.0 I 
2 31798.195-17163.470 -13 I . - . 4.5- 4.5 I 
2 25403.645-40038.370 -13 I . - . 2.5- 1.5 I 
3 25358.470-10726.322 -13 I . - . 4.5- 4.5 I 

i . 6.0- 5.0 I 
1 I 
2 20984.195-35613.490 6 I . - 
2 12177.953-26807.278 -14 I 1.0- 1.0 1.0- 1.0 I 
0 20769.512- 6144.515 -6 I . - . 2.0- 3 . 0  I 
2 
1 I I 

1:356-0:016 1372 

.295 .910 .615 

1:279 11463 .184 

:450 1:480 1030 

1:44 1:39 .05 

:525 :550 .025 

. . . - - . - , . - . - -. - -. - - 
1 14622.555 2 21515.136-36137.730 -9 i 1:o- 2.0 1.0- 2.0 I 1.182 11530 .348 
2 14619.533 3 33331.120-18761.%0 -7 I 5.5- 5.5 5.5- 5.5 I 1.152 1.282 .131 
2 14619.103 1 20121.145- 5502.060 23 I . - . 2.5- 1.5 I . 

i .  . 2.0- 2.0 I . 1 14518.280 1 13517.647-28135.924 3 I . - 
1 14617.441 4 16334.379-31451.814 6 I 5.0- 4 . 0  5.0- 4.0 I .96 1:08 .12 
1 14613.957 1 14292.176-25906.150 -17 I . - . 5.0- 5.0 I . 
2 14613.779 2 30102.315-15488.530 -6 . - . 2.5- 3.5 I . 

14612.842 1 I 

14618.675 1 i 

1 14612.351 4 14737.788-29350.139 o i 3.0- 3.0 3.0- 3.0 i 1792 : a 2  .o90 
14611.838 1 I I .  

1 14603.754 5 11840.715-25549.501 -32 I . - . 3.0- 3.0 I . 
1 14607.261 1 24347.551-3t954.840 -28 I . - . 3.0- 2.0 I . 
1 14605.454 3 21812.682-36418.125 11 I . - . 4 . 0 -  4 . 0  I . 

1.160 1.09031 70 

0.736 1.21031 474 
0.892 0.00031 0 

1.319 1.07031 249 
0.525 1.26031 735 
0.292 0.910 618 
0.066 1.095 1161 
1.279 1.463 184 

1.350-0.019 1369 

1.100 1.170* 70 
0.870 1.05031 180 
2.260 1.85031 380 
1.217 1.049 168 

1.155 1.105 50 
o:iG oXi 335 
0.525 1.160 635 
0.977 1.040 63 
0.442 1.475 1033 
0.355 0.314 41 

1.375 1.10031 275 
0.811 1.605 794 
1.289 0.000* 0 
0.890 1.454 564 
1.290 1.20031 90 
1.029 0.44031 589 
1.443 1.391 52 

1.319 1.09031 229 
0.525 0.550 25 
1.070 1.47331 403 

1.253 0.822 431 
1.180 1.525* 345 
1.152 1.296 144 
0.710 1.169* 459 

0.892 1.101 209 
0.951 1.030 119 
0.970 1.105 135 
1.158 1.057 101 

0.815 0.910 95 

0.811 0.940* 129 
1.300 1 . 0 2 0 ~  280 
1.040 1.075 35 

OBS TERH 
IS IS .--------- 

400 392 

-085 -78 
-37 1 

-171 
-309 

-193 -194 
-310 -298 
-053 -42 

- 157 

141 
-219 -223 

b 

179 

-330 -330 - 16 
-289 -292 

-178 
-387 -388 

-20 

-086 -74 
-398 

201 212 
-055 -62' 

366 

178 178 

-263 
-410 -409 

-102 

-224 -213 
394 401 

174 

-351 
-124 -119 

-224 
357 

-194 -193 

-268 -275 

-31 

WAVELENGTH NOTES 

6815.40 19 
6816.6404 
6817.2516 
6818.2647 
6818.5131 
6818.8321 
6819.0149 
6819.1242 , 
6819.4066 
6819.8964 
6820.5208 
6821.11 14 
6821.5745 
6822.1443 
6822.3538 
6822.4725 
6822.5759 
6823.7280 
6824,24 13 
6824.7803 23989 
6824.9378 
6827.4539 
6827.587 1 
6827.81 19 
6828.2755 PB 
6829.2667 
6829.5284 
6830.1373 
6830.8901 
6830.9825 
6831.1123 
6831.1841 C 2  
6831.1841 C 2  
6832.3873 
6833.0681 
6833.7108 2 LNSQ 
6833.7108 ZLNSQ 
6835.7248 
6836.3203 HAZY 
6836.5751 HAZY 
6836.7364 
6836.8495 HAZY 
6838.2768 HAZY 
6838.4756 B 
6838.6782 
6838 -8629 
6839.2555 
68QO -8860 
6840.9693 
6841.4080 
6841.6378 
684 1.8780 
6843.3224 
6844.0219 
6644.8686 

c- 
0 
0 



c 

2 14533.059 1 
1 14592.622 2 
1 14592.295 1 
2 14591.993 1 
1 14591.993 1 
1 14591.034 3 
1 14590.377 3 

14588.998 2 
1 14535.873 1 

14588.450 1 
1 14534.191 2 
2 14533.071 2 
1 14581.613 1 
1 1430.413 4 

14530.010 0 
2 14579.594 1 
2 14578.984 5 
1 14576.507 1 
1 14575.797 2 

14574.697 0 
1 14574.054 5 

14572.493 1 
145?2.135 1 

1 14571.536 0 
2 14570.760 2 
1 14568.910 1 

145'8.753 1 
2 14563.225 3 
1 14555.?23 4 
1 14555.732 6 
1 14565.774 2 
1 14553.243 3 
1 14553.457 8 
2 14561.602 8 

14550.721 2 
14553.396 1 

1 14553.164 1 
1 14557.933 1 

14557.367 0 
1 14555.657 1 
1 14556.310 2 

1 14604.783 1 15249.635-23354.442 -19 
1 14603.527 2 15595.109-31198.642 -6 
1 14602.187 3 15955.833-30459.091 -16 
1 14601.357 1 18578.669-33180.043 -17 
1 14600.616 2 13517.647-28118.262 1 
1 14599.943 4 13725.661-23326.610 -6 
1 14598.749 0 25591.845-40190.550 14 
1 14598.298 0 17615.482-32213.814 -34 
1 14597.747 2 33941.055-19343.298 -10 
1 14596.327 0 23207.126-37803.470 -17 

14595.573 0 
14594.741 3C 

29026.425-14433.351 -15 
31197.417-16604.786 -9 
12351.522-26943.829 -12 
2E481.495-43073.510 -22 
15424.337-30016.377 3 
8765.139-23359.187 -14 

11840.715-26431.101 -9 

34527.915-19939.052 10 

23763.470- 9179.262 -17 
37832.845-23249.745 -29 
18346.917-32328.540 -10 
18602.505-33182.933 -15 

. .  . .  . .  . .  . .  

. .  . .  . .  . .  

. .  

. .  . .  . .  . .  . .  . .  . .  

. .  
I 

1 . -  . 
I 4.5- 4.5 
I . -  . 
1 . -  . 

2.0- 1.0 
3.0- 3.0 
1.0- 2.0 
1.0- 2.0 
2.0- 3.0 
3.0- 4 . 0  
3.0- 2.0 
2.0- 2.0 
3.0- 3.0 
8.0- 9.0 

2.5- 1.5 
7.0- 6.0 
6.0- 5.0 
4.5- 4.5 
3.0- 2.0 
2.0- 3.0 
3.0- 3.0 

2.0- 3.0 

4 . 0 -  5.0 
4.5- 4.5 
2.0- 2.0 
6.0- 6.0 

I 
31619.095-17039.487 -14 I . - . 1.5- 1.5 
16593.963- 2014.966 -3 1 2.5- 1.5 2.5- 1.5 
14692.549-29259.059 -3 I . - . 2.0- 1.0 
31899.095-17323.291 -7 I . - . 4 . 0 -  4 . 0  

I 
30319.724-15745.643 -12 i 3.0- 3.0 3.0- 3.0 

I 
I 

16304.260-30375.798 -2 I . - . 4 . 0 -  4 . 0  
33332.350-18761.580 -10 I 4.5- 5.5 4.5- 5.5 
16534.379-31403.302 -13 I . - . 5.0- 5.0 

24276.225- 9707.980 -20 I . - . 6.5- 6.5 
18377.534-33464.592 -23 I . - . 5.0- 4 . 0  
11840.715-25407.449 -2 I 3.0- 2.0 3.0- 2.0 
16520.962-31085.744 -8 I . - . 5.0- 5.0 
26575.338-41140.530 1 I . - . 7.0- 7.0 

9724.351-24267.814 -6 I 3 .0 -  3.0 3.0- 3.0 
14561.607- 0.000 -5 I 1.5- 0.5 1.5- 0.5 

I 

I 
I 

34497.235-19939.052 -19 i . - . 3.0- 3.0 
35299.015-20741.029 -3 . - . 3.0- 2.0 

23100.~~-37657.560 -6 i . - . 3.0- 3.0 
34495.354-19939.052 8 I . - . 2.0- 3.0 

1 14555.E98 28 24?80.935-39336.870 -37 i . - . 2.0- 1.0 
14555.793 26 I 

CBS 06s OBS I TERM TERM TERM I OBS TERM I 
62 G 1  DG I C-2 G1 DG I IS IS I WAVELENGTH NOTES 

I 
I 0.715 
I 0.999 
I 1.103 
i 1.932 
I 0.892 
I 1.150 
I 0.990 
I 1.450 
I 1.118 
I 1.135 
I 

I 
.180* 465 1-250 -260 
.070 71 1-082 -83 
.255 152 1-245 -245 
. n o *  142 i 43 
.250* 353 1- -19 

;E5 725 i -3 
.135 17 I 205 203 
.220* 85 I 41 

I 

174 
I I 
I 1.150 1.925 775 I 
I 0.000 0.950* 0 I -35 
I 0.995 1.220 225 I -241 
I 1.070 0.950* 120 I -229 
I 1.106 1.140 34 I -320 
I 0.362 1.030* 668 I -370 
I 0.811 0.807 4 1-262 -259 

I t  
1299 

I 
I 1.310 O.OOO* 0 I 

I 
36 

I 
I 0.970 1.454* 484 I *  

1:245 1:467 .222 I 1.250 1.475 225 I 218 217 
I 1.518 1.060* 458 I -101 
I 0.910 1.050 140 I 054 62 

2441 
I I 
I 1.613 1.354 259 I 

:978 1:875 -897 I 0.983 1.881 898 I 166 162 
I 0.292 1.110* 818 1-203 -203 
i 1.380 i.250+ 130 i 160 160 
I I 

I I 
1:015 1:155 .140 I 1.010 1.145 135 I 108 115 

11071 1:278 .207 

.806 .964 .158 

.443 .587 .144 
1.147 3.146 1999 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1.285 1.080* 205 
1.072 1.296 224 
0.961 1.205 244 

1.430 1.485* 55 
1.280 0.000* 0 
0.811 0.972 161 
0.736 0.795 59 
1.150 1.470* 320 
0.442 0.585 143 
1.149 3.150 2001 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-278 

-279 
294 2941 

174 175 
-255 

-204 -205 
106 178 

-166 -165 
-168 -171 
266 265 

i 1.070 o.ooo* o i 133 
I 1.035 O . O O O *  0 I 81 
I 
I 1.520 1.132 3e8' 
I 1.180 0.000* 0 
I 0.830 1.025~ 195 
I 

149 
- 178 

6845.1808 
6845.7718 
6846.4001 
6846 -7892 
6847.1367 
6847.4524 
6848.0 124 
6848.2240 
6848.4825 
6849.1487 
6849.5025 
6849.8930 
6850.6825 
6850.8877 
6851.0412 
6851.1830 C 2  
6851.1830 C 2  
6851.6333 
6851.9418 
6852.5895 
6852.6482 
6852.8422 
6854.8482 
6855.3746 
6856.0601 
6856.6244 
6856.8139 
6857.0095 
6857.2917 
6858.46 17 
6858.7958 
6859.3135 
6859.6 1 14 
6860.3509 
6860.5194 
6860.8015 
6861.1669 
6862.0381 
6862.1144 
6862.3608 DJO 
6862.9449 
6863.064 1 
6863.5155 
6863.7657 
6864.6075 PB 
6865.4820 
6865.8974 
6866 -9939 
6867.1033 
6867.1887 
6867.4793 . 
6867.8095 
6867.9780 
6863.1724 
6858.2219 



I cas OBS TERM TERM I OBS OBS OBS I TERM TERM TERM 

I I I 
C HAVEIIVKSER I T2 - T1 0-C I J2 - J1 J2 - J1 I G2 G1 OG 1 62 61 OG 
----------------------------------------+--------------------+------------------+------------------ 

2 14554.658 5 20056.725- 5502.060 -7 I 0.5- 1.5 0.5- 1.5 I .048 1.170 1122 I 0.047 1.169 1122 
1 14551.644 3 15424.387-29976.039 -8 I . - . 3.0- 4 . 0  I . I 1.106 1.070 36 

I I .  I I .  
14551.286 1 
14549.590 1 

1 14549.091 2 22666.777-37215.900 -32 i . - . 3.0- 4 . 0  i . i 0.977 1.485 508 
14544.793 1 I I .  I 

1 14543.653 
1 14543.261 
1 14542.345 
14538.849 

2 14533.627 
14575.988 

1 14534.450 
2 14533.654 
1 14531.782 
1 14530.530 
2 14528.260 
1 14525.813 
1 14524.976 
1 14523.416 
1 14522.391 
1 14521.666 
1 14520.759 
1 14514.610 
1 14512.645 

2 17500.977-32044.652 -17 

1 14292.176-2e534.535 -14 
1 
2 31284.370-16745.720 -23 
2 
0 23766.136-35300.595 -9 
1 28259.990-13726.318 -18 
1 33070.573-18533.782 -9 
9H 16734.151- 2203.606 -15 

7 170'+5.776-31572.6 10 -21 
6 19074.292-33599.280 -12 

2 12351.522-26873.930 -17 
1 23763.470-35235.120 -4 
6 24759.250-10223.473 -8 

2 28~5.208-143'ti.947 o 

i 26535.775-i2007.503 -12 

4 20830.616-35354.050 -18 

_ _  . . -. - . ~~ 

9 6313.866-2082~.471 i 
2 16155.109-30667.769 -15 

- . 1.0- 1.0 i ; i 2.2% 0.800 1458 - . 2.0- 2.0 I . I Oi912.0.852 60 - . 5.0- 5.0 I . I 0.970 0.978 8 

i 
I 
I 
I 
I . -  . 
I 
I . -  . 
I . -  . 
1 . -  
I . -  . I 1.0- 1.0 
I 2.0- 2.0 
I . -  . 
I . -  . 
I . -  . 
I 6.0- 6.0 
I 4 . 0 -  4 . 0  
I . -  . 

I 2.0- 1:o 

3.5- 

1.0- 
1.5- 
2.0- 
2.0- 
0.5- 
1.0- 
2.0- 
8.0- 
6.0- 
4 . 0 -  
6.0- 
4 . 0 -  
5.0- 

I .  
2.5 I . 

I .  
2.0 I . 
2.5 i . 
2.0 I . 
1.0 I 0.930 
1.5 I . 
1.0 I 1.470 
2.0 I 1.53 
7.0 i . 
6.0 I . 
5.0 I . 
6.0 I 1.100 
4 . 0  I .486 
4 . 0  I . 

1 495 

2: 400 
1.60 

1:432 
.351 

I 
I 
I 
I 
1 
I 

.565 I 
I 

.930 I 

.067 I 
I 
I 
I 

.332 I 

.135 I 
I 

1.114 

2.162 
1.263 
0.673 
0.928 

1.474 
1.532 
1.110 
0.995 
0.970 
1.098 
0.487 
0.948 

-0.071- 

1.671 

1.150 
0.784 
1.600 
1.495 
-0.019 
2.403 
1.606 
o.ooo* 
1.125 
1.1454 
1.431 
0.352 
1.265 

557 

1012 
479 
927 
567 
52 
929 
74 

' 0  
130 

' 175 
333 
135 
317 

14512.049 2 I I .  i 
1 14511.484 1 24645.621-39160.120 -15x1 . - . 0.0- 1.0 I . I 0.000 1.230 0 
1 14510.263 6 11240.715-26350.982 -4 I . - . 3.0- 4 . 0  I .80 .79 .01 I 0.811 0.796 15 
14509.723 2 I .  I 

2 14508.341 
2 14507.812 
1 14506.8Z6 
1 14505.339 
14504.529 
14499.443 

2 14497.920 
1 14497.736 
1 14496.794 
2 14496.518 
1 14435.923 
1 14494.561 
14493.84 1 

2 14493.587 
14492.153 

1 14491.751 
14491.178 

1 14490.880 
1 14489.094 
14cCS.352 

1 14483.352 
1 14436.550 
1 14486.1183 
2 14'185.477 
14q84.455 

1 14633.052 

1 
1 
9 
4 
1 
0 
1 
1 
2 
2 
3 
5 
2 
5 
1 
1 
1 
1 
1 
2 
2 
1B 
1B 
1 
1 
0 

30794.930-16286.532 
28941.215-14433.351 -. . - . - . . . - - . - - . 
9724.351-24231.226 
14763.705-29269.059 

17733.709- 3235.770 
12322.613-?C320.330 
14953.317-29350.139 
23735.900- 9242.356 
22719.949-37215.900 
24733.061-10238.473 

21991.930- 7498.364 

22509.712-37001.490 

28832.853- 143't 1.947 
18147.975-32637.106 

20709.458-35197.829 

37515.923-23129.429 
18602.505-33039,092 

3UO7.830-20322.369 

24012.505-35495.570 

-7 
-52 
11 - 15 

- 19 
-31 - 28 
-26 
-28 
-27 

-29 

-27 

-26 
-37 

-19 
-37 
-11 
-4 

- 13 

i . -  . 1.5- 
I . -  . 2.5- 
I . -  . 3.0- 
I 1.0- 1.0 1.0- 
I 
I 
I . - . 0.5- 
I . -  . 2.0- 
I . -  . 4 . 0 -  
I 2.5- 3.5 2.5- 
I 4 . 0 -  4 . 0  4 . 0 -  
I 7.0- 6.0 7.0- 
I 
I 2.5- 2.5 2.5- 
I 
I . -  . 5.0- 
I .  I . -  . 2.0- 
I . -  . 3.0- 

. 3.0- 
I 
I . -  
I . -  . 6.0- 
i . -  . 5.0- 
I . -  . 7.5- 
I 
I . - . 6.0- 

0.5 i i 
1.5 I . 
2.0 I .44 
1.0 I . 

I .  
i .  

0.5 I . 
2.0 I . 
3.0 I . 
3.5 I .67 
4 . 0  I . 
6.0 I 1.278 

i .  
2.5 i 1.35 

I .  
6.0 I . 

1 .  
2.0 I . 
3.0 I . 

I .22 
3.0 I . 
5.0 I . 
5.0 1 . 
6.5 I . 

I .  
5.0 I . 

.42 

1 :37 

1 :434 

1:32 

.22 

i 1.084-0.122 1206 
I 0.968 1.925 957 

.02 I 0.442 0.411 31 
1.19 I-0.066 1.110*1176 

I 
I 
1-0.510 0.299~ 809 . . - . . . . -. . - . . i 1.036 1.160 124 
I 0.786 0.910 124 

.70 I 0.679 1.369 690 

.427 I 1.070 1.485 415 

.i56 i 1.275 1.431 156 

.03 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1.344 1.321 23 

1.287 1.035 252 

0.000 0.852* 0 
1.049 0.820* 229 

1.240 1.080 160 
0.910 1.069 159 
1.095 1.168 73 
1.170 1.314 144 

1.248 1.085 163 

I OBS TERM 
I IS IS 

I 
I 147 155 
1-163 -164 

+---------- 

I 
i-214 -210 

I 083 -35 
I 146 154 
1-168 -157 
I 
i 288 291 
1-098 
I 

448 
0 I +  

I 066 61 

i 

I 175 349* 177 

i-076 -80 
1-164 -158 
I -  -53 
I I 147 151 

I 
I 
1-141 -144 
I 

l-lm 3 

1 317 
1-072 

I 
I 
I 
I 
I 
1-013 

I -204 

I 196 
I lS4 
I 
I 
I 
1-187 
I 
I 
I 
I 

I 
I 263 

298 
211 
-72 
-203 

200 
-296 
-119 
-25 
-24 
197 

16 1 

-175 

202 
-181 

3 
-59 
115 
269 

-99 

WAVELENGTH NOTES 

6868.7575 
6870.1802 
6870.3492 
6871.1501 
687 1.3857 
6873.4163 
6873.9527 
6874.1403 
6874.5733 
6876.2264 
6876.3314 
6877.1067 
6878.3076 
6878.6843 
6879.5704 
6880.1632 
6881.2382 
6881 -9236 
6882.7940 
6883.5333 
6884.0 192 
6884.3723 
6884.7881 
6887.7096 
6858.6422 
6888.9251 
6889.1933 
6889.7730 
6890.0294 
6890.6857 
6890.9370 
689 1.3769 
6892.11 18 
6892.4967 
6894.9144 
6895.6387 
6895.7263 
6896.1744 
6896.3057 
6896.537 
6897.2368 
6897 -5794 
6897.7003 
6898.3828 
6898.5742 
6898.8470 
6898.9883 
6899.8392 
6900.1926 21n5 
6900.1926 2 LNS 
6901.0509 
690 1.0829 
690 1.5621 
6902.049 1 
6902.7177 



1 14452.741 
14478.006 

1 14476.469 
1 14475.200 
1 14471.937 
1 14468.193 
1 14466.000 
14465.213 

1 14464.474 
14463.532 

1 14461.568 
1 14460.810 
14460.589 

1 14459.181 
14455.806 

1 14454.708 
2 14453.937 
1 14452.912 
1 14451.786 
2 14450.740 
1 14453.740 
1 14450.438 
14449.679 
14447.707 

2 14445.269 
1 14445.067 
1 14444.540 
1 14444.278 
14443.662 

2 14442.926 
1 14442.926 
1 14410.963 
2 14440.858 
14439 :895 
14439.618 

1 14438.123 
1 14436.355 

I 
I 0.300 1.170 870 0 16532.104-31014.877 -32 I . - . 3.0- 4 . 0  I . 

0 I I .  I 
I 1.060 O.OOO* 0 1 20377.600-35354.050 19 I . - . 7.0- 7.0 I . 

2 16303.250-30779.585 -25 I . - . 4.0- 3.0 I . I 1.285 0.860 425 
6 14025.007-23496.950 -6 I 4 . 0 -  4 . 0  4 . 0 -  4 . 0  I .970 .790 .180 I 0.975 0.810 165 
5 19074.292-33542.506 -16 I 2.0- 2.0 2.0- 2.0 I 1.540 1.125 -415 1 1.532 1.123 409 
2 32033.610-17572.608 -2*l . - . 3.0- 2.0 I . I 1.165 0.555 610 
1 I I .  1 

I 0.928 1.070 142 3 16734.151-31198.642 -17 I . - . 2.0- 3.0 I . 
1 I I .  I 
2 15424.337-29e55.947 8 I 3.0- 3.0 3 . 0 -  3 . 0  I . . .680 I 1.106 1.330* 224 
1 19236.116-33696.921 5 I . - . 7.0- 6.0 I . I 1.155 1.100* 55 
1 I I .  I 
1H 30204.810-15745.648 19 I 3.0- 3.0 3.0- 3.0 I . . .165 I 1.215 1.145 70 
1 I I .  I 

I I 

0 

L 
1 I I I .  

I I .  
2 36542.955-22197.670 -16 i 3.5- 3.5 3.5- 3.5 i 1% 1:533 .177 i 1.356 1.530 174 
4 22219.737- 7774.653 -17 I 4 . 0 -  4 . 0  4 . 0 -  4 . 0  I .750 1.465 .715 I 0.750 1.463 713 
1 31049.306-16604.786 20 I . - . 7.0- 6.0 I . I 0.000 0.950* 0 
3 16834.379-31278.667 -10 I . - . 5.0- 5.0 I . 1 0.961 1.010* 49 
1 I I .  I 

I 1.098 1.555 457 0 35943.155-22500.225 -4 I . - . 6.5- 5.5 I . 
0 19281.917-33724.837 6 I . - . 2.0- 3.0 I . I 1.822 1.160 662 
2 14292.176-26733.159 -20 I . - . 5.0- 4 . 0  I . I 0.970 1.035 65 
1H 30,727.440-16286.582 0 I . - . 1.5- 0.5 I . I 1.208-0.122 1330 
0 I I .  I 

I I .  . .425 I 0.496 0.910 414 
0 I 
3C 14912.011-29350.139 -5 I 4 . 0 -  3.0 4 . 0 -  3.0 I . 
0 18046.108-32482.465 1 I . - . 4 . 0 -  4 . 0  I . I 0.694 1.330* 636 

2 14436.020 0 
14435.808 0 
14435.420 0 
i445i.s% i 

2 14429.348 5 
2 14427.019 1 
14426.453 0 
14426.221 0 

1 14425.748 6 
1 144'5.026 2 

32155.060-45591.055 25 i . - . 2.5- 3.5 i . 
I I .  
I I .  

23671.715- 9242.356 
24615.450-101~.463 

I 
-11 I . - 
321 . -  

I 

- ._._ .. . ~. .. 

1 14422.127 3 17554.704-31976.844 
1 lVt21.705 3 23100.8.37-37522.600 
1 34421.452 1 32319.412-17397.917 
1 lcic;20.t92 3 23207.126-37628.055 

i 
17045.776-31471.542 -18 I 1.0- 
16532.104-30957.140 -10 I . - 

-13 I . - 
-71 . -  
-33 I . - 
-37 I . - 

14C19.632 0 
1 14419.417 1 
1 14419.036 4 
14416.934 1 

33762.720-19343.299 
16520.962-70940.068 

1 
-51 . -  
-20 I 5.0- 

I 

1.0 

5:O 

3.5- 
1.5- 

1.0- 
3.0- 
8.0- 
3.0- 
4 . 0 -  
8.0- 

4 . 0 -  
5.0- 

I 
3.5 I 
0.5 I 

I 
I 

1.0 I 
2.0 I 
7.0 I 
3.0 I 
3.0 I 
7.0 I 

I 
3.0 I 
5.0 I 

I 

i 1.284 1.100 184 
I 
I 
I 

11 
I 1.011 2.402 1391 
I 
I 

714 
I 0.300 0.980 680 
I 1.170 1.095+ 75 
I 1.520 1.260* 260 
I 1.220 0.450 770 
I 1.135 1.140* 5 
I 
I 1.120 1.135 15 

344 
I 

:330  1:365 .015 I 1.350 1.369 

:471 2:186 .715 I 1.474 2.188 

:736 1:077 .341 I 0.736 1.080 

74 

76 - 194 
E02 -201 
D 3 8  -32 
138 146 

122 -107 

367 -369 
-79 

151 

-255 
306 305 - 149 

-384 
3601 
-2 - 135 

040 

246 245 
056 -54 

-30 
103 -93 

216 
-213 
-106 
339 

-22 
-114 

160 141 
118 

156 161 - 15 
-177 

-288 
060 52 

24 1 
118 124 

e 
HAVELENGTH NOTES 

6902.8659 
6905.1235 
6905.8567 
6906.4144 
6908.0193 
6909.8045 
69 10.8544 
6911.2304 
6911.5835 
69 12.0337 
6912.9724 2506 CQ 
6913.3348 
6913.4404 
6914.1136 
69 15.7279 

6918.1524 C2 
6918.2969 
69 18.6603 
6919.6047 
6920.7726 
6920.8693 
6921.1218 
6921.2474 
6921.5426 
6921.8953 C2 
6921.8953 C2 ~- 
6922.8362 
6922.8565 
6923.3432 
6923.48 11 
6924.1980 
6925.0445 
6925.2067 
6925.3084 
6925.4945 
6926.7349 
6928.4088 
6929.5273 
6929.7992 
6929.9106 
6930.1379 
6930 -4847 
6931.8778 
6932.0802 
6932.1975 
6932.47 15 
6933.0772 
6933.1806 
6933.3398 
6934.3747 

f- 
0 
w 



1 14915.655 
2 14416.355 

1 13572.411-33389.092 -16 
1 347?3.755-20322,349 -51 
5 26215.440-11799.241 -19 2 14416.180 

1 14416.103 5 24188.639- 9772.532 -4 
2 14415.633 1 34C%.695-48504.345 -17 

14414.404 2 
14410.749 1 W  
14403.705 0 

1 14408.220 3 17500.977-31909.212 -15 
1 144C6.703 3 22181.368- 7774.653 -12 

14405.215 
1 14104.941 

14434.710 
2 14403.157 
1 14403.157 
2 1G02.720 
1 14401.525 
2 14GGl.lM 
2 14400.922 
2 14400.691 
1 14400.305 
1 14399.552 
1 14395.839 
1 14395.839 

14 394.225 
14393.899 

1 lr1372.555 
14390.709 

1 14339.749 
14389.043 
14388.458 
1438-3. 039 
14-787.845 

1 14355.727 
1 14395.360 
1 14384.607 

141'33.369 
2 14330.725 
1 14378.908 
1 14377.755 
1 14377.400 
1 14376.609 
1 14374.794 

14373.726 
1 14359.334 
1 14369.517 
2 14359.015 
1 14156.632 
1 14354.865 
2 14361.271 
1 1G360.475 
2 14360.306 
1 14359.703 
1 14353.834 
1 14358.301 

1 
1C 15449.472-29854.442 -29 
1 
1C 20121.145- 5717.976 -12 
1C 25681.552-40084.697 12 
1 35450.660-21057.925 -15 
0 24780.935-39182.490 -30 
0 31798.195-45193.395 -12 
0 29615.520-44016.500 2 
0 31284.370-45585.090 -29 
0 21737.407-36137.730 -18 
4 23578.836- 9179.262 -12 
5 19203.415-33599.250 -26 
5 15249.635-25645.433 41 
1 
3 
2 30997.335-16604.786 6 
1 
1 16E33.909-31278.667 -9 
1 
1 
1 
1 
3 30131.3%-15745.648 -13 
3 16734.151-31119.494 17 
2 8768.139-23152.755 -9 
0 
1 34703.075-20322.3G9 -1 
28 20990.634-35359.610 -18 
0 18591.122-32968.906 -28 
2 20654.712-35032.090 22 
1 25974.634-40351.235 8 
7 24613.274-10238.473 -7 
0 
1 
2 
4 
1 
5 
4 
1 
1 
0 
0 
0 

20924. 
30645. 
2a02 .  
2052 1. 
11c40. 
1SC63. 
19233. 
35902. 
27337. 
25074. 
18GG6. 

195-35354.050 
856-16276.332 
375-14433.351 
579-3'1833.198 
715-26205.%9 
335- 5502.060 
415-33553.924 
735-21542.435 
955-13528.245 
535-39433.510 
108-32404.416 

-2 1 
-7 
-9 
13 
-9 
-4  

-34 
6 

-6 
-4  1 

-7 

05s 03s TERM TERM I 03s OBS OBS 
J2 - J1 J2 - J1 I 62 G1 DG 

--------------------+------------------ 
I 

- . 6.0- 5.0 i . 
- . 6.5- 6.5 I . 

1.0- 0.0 1.0- 0.0 I .667 
515- 5.5 5.5- 5.5 I 1.12 1:37 .252 

2.5- 

1.0- 
3.0- 

0.0- 

2.5- 
7.0- 
3.5- 
2.0- 
4.5- 
4.5- 
3.5- 

2.5 i 
I 
I 
I 

1.0 1 
4 . 0  I 

I 
1.0 I 

I 
3.5 I 
6.0 I 
2.5 I 
2.0 I 
3.5 I 
4.5 I 
4.5 I - . 3.0- 2.0 i 

2.0- 2.0 2.0- 2.0 I 
2.0- 1.0 2.0- 1.0 I 

I 
I . - . 5.0- 6.0 I 
I - . 6.0- 5.0 I 
I 
I 
I 
I 

3.0- 3.0 3.0- 3.0 I 
2.0- 2.0 2.0- 2.0 I 
2.0- 2.0 2.0- 2.0 I 

I 

5:O- 5.0 5.0- 5.0 I 

5.5- 6.5 5.5- 6.5 i 
- . 5.0- 5.0 I 
- . 4.0- 4 . 0  I 

- . 6.0- 5.0 I 
5:O- 6.0 5.0- 6.0 I 

l :o -  0.0 1.0- 0.0 I 

- 
- 

0.5- 1.5 - 
3:O- 3:O 
2.5- 1.5 

i 
6.0- 7.0 1 
2.0- 2.0 I 
0.5- 1.5 1 
6.0- 5.0 I 
3.0- 3.0 I 
2.5- 1.5 i 

- . 2.0- 1.0 i 
- . 1.5- 2.5 I 
- . 1.0- 1.0 I - . 4 . 0 -  4 . 0  I - . 4 . 0 -  5.0 I 

.ooo 

11120 1.450 -330 
1.020 .609 .589 

.715 .705 .010 

. .085 . .111 . .20 

11028 1:314 -286 

.195 . O O O  

1:174 1:440 .266 

:799 1:923 1124 

.SO9 .701 -108 

.924 1.172 .248 

TERM TERM TERM 
G2 G1 DG 

1.190 1.069* 121 
1.270 1.314 44 
1.121 1.373 252 
0.667 0.000 0 
1.340 0 . 7 9 0 ~  550 

.--------- ------- - 

2.258 0.888 1370 
0.780 1.463* 683 

0.000 1 .180~  0 

0.710 1 . 5 9 6 ~  886 . . . . . . . - . . - - 
1.039 1.510 471 
1.145 1.590 445 
0.830 0.990* 160 
1.290 0.955~ 335 
1.160 1 .050~  110 
1.114 0.955 159 
1.026 1.525 499 
1.120 1.454* 334 
1.021 1.606 585 
0.715 0.705 10 

1.200 0 .950~  250 

1.098 1 .010~  88 

1.232 1.145 87 
0.928 0.814 114 
0.362 0.580 218 

1.030 1.314 284 
1.308 1.120* 188 
0.965 1.115 150 
0.200 0.000 0 
1.370 1.070~ 300 
1.160 1.431 271 

1.319 0 . 0 0 0 ~  0 
1.541 1 . 8 8 0 ~  339 
0.800 1.925 1125 
1.246 1.070 176 
0.811 0.701 110 
0.921 1.169 248 
1.021 0.430* 591 
1.605 1.279 326 
0.870-0.590~1460 
1.507 0.925 532 
0.694 1.055 351 

OBS TERH I 
IS IS . I WAVELENGTH NOTES 

----------+-------------------- 

I 
-290 I 
349 I 

356 357 1 

I 
06 1 I 

-081 -82 I 

I 
I 

051 66 I 
-29 I 

I 
- 

64 i 
I 

154 I 
-281 I 
474 I 

-211 I 
I 
i 

-50 I 
-16 I 

-249 -253 I 
-301 I 

I 

- 

i 
-72 i 

267 I 
-119 -118 I 

I 

- i 
140 130 I 

-235 -219 I 
-407 -407 I 

I 
403 403 1 

-174 I 
-185 I 

-2* I 
I 

-28 I 
I 

-153 I 
139 I 

604 603 I 
-196 I 

-198 -196 I 
156 165 I 

-248 I 
326 I 
249 I 

64 I 
70 I 

- 

6934.504 1 
6934.6532 WVLQ 
6934.7374 
6934.7744 
6935.0005 
6935.59 18 
6937.3509 
6938.3351 
6938.5686 
6939.2992 
6940.0160 
6940.1481 
6940.2593 
6941.0077 C 2  
6941.0077 6941.2183 C 2  

6941.7942 
6941.9567 
6942.0560 
6942.1963 
6942.3824 
6942.7406 
6944.5361 2LNS 
6944.5361 2LNS 
6945.3133 
6945.4721 DJ1 
6946.1207 
6947.0117 
6947.4752 
6947.8161 
6948.0985 
6948.2767 
6948.3946 
6949.4176 
6949.5949 
6949.9587 
6950.5569 
6951.8348 
6952.7133 
6953.2703 
6953.4425 
6953.8251 
6954.7031 
6955.2199 
6957.1037 
6957.257 1 
6957.5002 
6953.6543 
6959.5102 
6961.2519 
696 1.6378 
6961.7197 
6962.0 120 
6962.4091 
6962.6918 



1 14353.040 0 31657.182-17305.142 0 

1 14350.983 5 14353.317-29204.308 -8 

1 14347.776 2H 15856.888-30204.635 29 
1 14346.313 4 11747.245-26093.563 -5 
2 14345.676 2 20063.650- 5717.976 2 

14351.678 2 

14350.C57 1 

1 14343.689 2 16532.104-30375.798 -5 

1 14342.3% 0 23315.209-37657.560 -7 

1 14339.076 1 19203.415-33542.506 -15 

2 14337.620 1 18720.075-33057.710 -15 
1 15335.968 2 30612.323-16276.332 -23 
1 14335.807 2H 14025.007-28360.802 12 
2 14333.243 2 330S4.805-18761.580 18 

14342.696 0 

14341.450 0 

14333.771 1 

1 14331.355 1 17031.874-31413.230 0 
1 14329.203 4 26511.368-41140.550 -9 
14327.911 1 . . . - . . . . 

1 14327.151 1 17554.704-31831.871 -16 
1 14326.835 4 22339.053-37215.900 -12 
16325.912 1 
14325.620 0 
14325.347 0 
14324.037 1 

2 14323.496 
14 322.958 
11322.529 

2 14321.348 
14320.350 

1 14319.973 
1 lrt317.354 
1 14317.177 
1 14316.597 
2 14313.223 
1 lr1312.852 
143 11.757 

1 14309.831 
14308.981 

2 14307.950 
14307.159 
14306.597 

1 14305.262 
1 14305.554 
1 14305.068 
1430‘~. 4 14 
14301 .I316 

0 
0 
0 
0 
1 
3 
2 
2 
3 
1 
2 
0 
0 
1 
1 
1 
1 
1 
1 
5 
0 
1 

32841.375-18517.872 -7 

29809.915-15453.530 -37 

19953.027-34279.010 -10 
1931.917-33599.280 -9 
14912.011-29229.190 -2 
12157.465-26476.068 -6 
26320.735-12007.503 -9 
19075.292-33187.151 -7 

17500.977-31810.821 -13 

34530.315-20322.349 -16 

16155.109-30461.399 -28 
19Gt5.603-34171.155 2 
15259.635-29554.716 -13 

1 14?01.592 2 14C25.007-28326.610 -11 
1 l’t~Ol.l~,‘t 0 342;0.2;2-19939.052 -6 
143U0.253 1 
l:tL;3.571 2 

2 14212.2i7 3 26097.505-11799.241 -17 

OBS oas T E R ~  TERM 
J2 - J 1  J2 - J 1  

. - . 4 . 0 -  5.0 

. - . 2.0- 2.0 

4 . 0 -  5.0 4 . 0 -  5.0 

. - . 1.0- 1.0 
0.0- 1.0 0.0- 1.0 
. - . 4.5- 3.5 . - . 3.0- 4 . 0  

. - . 2.0- 3.0 

2.0- 2.0 2.0- 2.0 

. - . 3.5- 3.5 . - . 3.0- 2.0 
4 . 0 -  3.0 4 . 0 -  3.0 
5.5- 5.5 5.5- 5.5 . - . 4 . 0 -  3.0 
7.0- 7.0 7.0- 7.0 

. - . 8.0- 7.0 
4.0-  4 . 0  4 . 0 -  4 . 0  

. - . 1.5- 0.5 

. - . 3.5- 3.5 

1.0- 1.0 1.0- 1.0 
2.0- 2.0 2.0- 2.0 
. - . 4 . 0 -  4 . 0  

4 .0 -  4 . 0  4 . 0 -  4 . 0  . - . 2.5- 1.5 . - . 2.0- 2.0 

. - . 1.0- 2.0 

. - . 5.5- 6.5 

. - . 5.0- 5.0 . - . 4 . 0 -  5.0 
2.0- 3.0 2.0- 3.0 

4 . 0 -  4 . 0  4 . 0 -  4 . 0  
. - . 2.0- 3.0 

5.5- 5.5 5.5- 5.5 

OBS OBS OBS 1 TERH TERH TERM I OBS TERM 
G2 GI DG I 62 61 DG I IS IS 

-----------------+------------------+---------- 

I I 
I 1.251 1.200* 51 I -178 

-14 
I I 
I 0.000 o.ooo* 0 1 
I I -  

.781 .891 .110 1 0.786 0.896 110 1-142 -143 
I I . .52 I 1.103 0.590* 513 I -149 

.OOO-0.082 I 0.000-0.082 0 1-145 -147 
I 1.049 1.596 547 I 100 
I 0.300 1.080* 780 1-066 -64 
I I 
I 1.335 1.132 203 I 
I . .10 I 1.021 1.123 102 
I 
I 1.060 0.857 203 
I 1.408 1.830~ 472 

.98 .89 .09 I 0.975 0.a7 88 
1.049 1.296 .247 I 1.050 1.296* 246 

I 1.217 0.742 475 
1:18 1146 .280 1 1.180 1.470~ 290 

1:263 1:485 .222 

.757 1.715 .958 . .220 

1707 :824 .114 

. .280 

I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 

1.170 1.120* 50 
1.263 1.485 222 

1.234 2.755 1521 

1.068 1.057 11 

0.760 1.710* 950 
1.822 1.606 216 
0.496 1 . 4 8 0 ~  984 
0.844 1.605 761 
1.050-0.019 1069 
1.532 1.288 244 

2.258 0.865 1393 

1.155 1.314 159 

0.948 0.990 42 
1.100 1.230 130 
0.715 0.831 116 

0.975 1.260* 285 
1.190 0.000* 0 

1.100 1.373~ 273 

-204 -205 

-64 
130 

-138 -129 
423 423 
-138 -129 
-145 -145 
i 
I -160 
(-218 -213 
I 
i- 
I 
I 
I 
I 
I 
I 
I 

215 

271s 

i- -13 
I -259 
I -234 
1-405 -397 
I 319 319 

-83 
I+ 10 

33 1 
I 
I 
I 
I 
I -199 
I -7 1 

-le8 
I 
I -328 
I 221, 
I 
I -  
I 347 349 

c 
6963.2665 
6963.4649 
6965.7293 
6965.9050 
6966.2424 
6966.6773 
6967.7995 DJO 
6968.5100 
6968 -8194 
6969.7848 
6970.2674 
6970.4334 
6970.85% 
6972.0271 
6972.1754 
6972.7351 
6973.5386 
6973.6169 HAZY 
6974.8644 
6975.7828 
6976 A309 
6977.4601 
6977.8302 
6977.9841 
6978.4337 
6978.5759 
6978.7089 
6979.3179 
6979.6 108 
6979.8729 
6980.0320 
6980.6576 
6981.1441 WVLP 
6981.3279 
6982.6050 
6982.69 13 
6982.9742 
6984.6203 
6984.8013 
6985.3357 
6986.2759 
6986.6909 
6987.1944 
6987.5807 
6987 3552 
69C3.0188 
6958.3646 
6988.6021 
6988.9216 
6989.2128 
6990.3007 
6990.5001 
6990.6619 
6991.6309 
6991.9360 



2 
1 
1 
1 
1 

1 
1 

1 
1 

1 
2 

2 
1 
1 
1 

1 

2 
1 
1 
1 
1 

2 
1 
1 
1 
1 
2 
1 

1 
2 
1 

1 
1 
1 

1 
1 
2 
1 
1 

1 

2 

14295.283 
14294.951 
14293.965 
14233.722 
14292.555 
14X6.668 
14286.213 
14235.555 
14224.297 
14281.377 
14280.407 
14279 
14279.001 
14275.404 
14273.51 1 
14272.795 
14271.609 
1427 1.339 
14269.784 
14269.7 08 
14267.592 
14266.609 
16256 .G50 
14266.280 
14265.280 
14263.828 
14262.572 
14253.875 
14256.036 
14255.798 
1425'1.837 
1425%. 227 
14253.433 
14252.262 
14250.839 
lr1250.227 
14249.699 
14248.94 1 
14248.556 
14268.101 
14247.467 
14247.079 
14246.137 
14244. 763 
14243.314 
14242.536 
14242.095 
1430.803 
14240.472 
14240.472 
14239.936 
1423.975 
14235.183 
14234.419 
14234.252 

3 23535.650- 9242.356 -11 
4 30559.721-1660'1.786 16 
3 16525.952-30814.939 -12 
0 17515.432-31909.212 -8 
4 14912.011-27204.308 -2 
2 
2 20697.436-34983.657 -18 
1 31854.170-17572.608 -7 
0 
6 9336.801-23658.184 -6 
6 14672.549-22972.971 -15 
0 
2 18573.669- 4299.659 -9 
2 30562.000-16226.5S2 -14 
0 
2 34595.165-20322.349 -21 
1 12159.455-26431.101 -27 
1 15074.952-29346.299 -2 
1 31046.528-16776.530 -14 
1 
1 
1C 18602.505-32369.165 -51 
1c 
1C 18720.075-3E925.390 -35 
1W 32?Xi.135-18718.&!32 27 
2 21218.180-35482.018 -10 
2 925.801-22649.372 1 
0 18046.108-32304.979 4 
1 
3 27982.155-13726.318 -39 
2 12602.505-32557.357 -15 
2 21227.793-35452.018 2 
1 18046.103-32299.551 -35 
3 16834.379-31055.744. -3  
1 34077.830-lS827.020 29 
4 13726.661-27976.881 7 
0 
0 
0 35740.015-21491.439 -10 
0 31516.780-45764.910 -29 
4 16532.104-30779.%5 -14 
1 
2 13726.661-27972.815 -17 

1 16520.962-30764.244 32 
0 
4 9724.351-23755.450 -4 
6 20335.326- 614'1.515 -10 
4 35159.855-21919.400 -13 
4 27758.715-13523.2ci6 3 
3 16155.109-30395.062 -17 
0 

3 
3 32995.835-18761.530 -3 

4n 25839.917-40~84.697 -17 

in  i4737.7m-28972.97i 5 

3.5- 3.5 3.5- 3.5 
5.0- 6.0 5.0- 6.0 - . 5.0- 5.0 - . 2.0- 1.0 
4 . 0 -  5.0 4 . 0 -  5.0 

- . 7.0- 7.0 
- . 1.0- 2.0 

5.0- 4 . 0  5.0- 4 . 0  
2.0- 2.0 2.0- 2.0 

1.0- 2.0 1.0- 2.0 
0.5- 0.5 0.5- 0.5 

6.5- 6.5 6.5- 6.5 
- . 4 . 0 -  3.0 
- . 7.0- 7.0 - . 2.0- 1.0 

- . 6.0- 5.0 

- . 3.5- 2.5 
- . 2.0- 2.0 
- . 3.0- 3.0 
- . 5.0- 4 . 0  - . 4 . 0 -  4 . 0  

2.5- 2.5 2.5- 2.5 - . 6.0- 6.0 - . 4 . 0 -  3.0 - . 4 . 0 -  5.0 
5.0- 5.0 5.0- 5.0 - . 1.5- 1.5 
310- 3.0 3.0- 3.0 

. - . 4 . 0 -  3.0 
- . 2.5- 1.5 

3.0- 3.0 3.0- 3.0 

- . 3.0- 4 . 0  
6.0- 6.0 6.0- 6.0 

- . 5.0- 6.0 

3.0- 3.0 3.0- 3.0 
2.0- 3.0 2.0- 3.0 - . 6.5- 7.5 - . 1.0- 1.0 - . 5.0- 4 . 0  

- . 3.0- 2.0 

- . 4.5- 5.5 

I I I . .095 I 1.470 1.369* 101 I 169 162 1 
1:09 .95 .14 I 1.090 0.950* 140 I 49 33 I 

I 0.736 1.111 375 I -  -14 I 
. .407 I 0.496 0.896 400 1-050 -46 I I 1.450 0.M8 552 I -7 I 

I 
-64 I I 1.250 1.060 190 I 

I 1.335 0.555 780 I 365 I 

I I 

I I I 
.80 .95 .151 I 0.801 0.940* 139 1-114 -111 I 
.290 .792 .502 I 0.292 0.794 502 1-210 -207 I 

I I 1 . .456 I 1.932 1.482 450 1-062 -68 I 
364 I 

I I I . .165 I 1.160 1.314r 154 I 576 576 I 
I 0.844 0.807 37 I -258 I 
I 1.097 1.200* 103 I -76 I 
I 1.480 0.000* 0 I 153 I 
I I I 

I- I 
-20 I 

I 
I 0.910 0.916 6 I -  
I I I 
1 1.060 1.040* 20 I -280 I 
I 0.757 0.504 253 I -214 I 
I 0.860 1.679 819 1-304 -299 I 
I 0.801 0.000* 0 1-355 -360 I 
I 0.694 0.990* 296 I -69 I 

21660-0.124 2784 I 2.689-0.122 2811 I 367 

I 
.529 .787 .258 I 0.520 0.784* 264 

I 0.910 1.101 191 
I 1.346 1.679 333 
I 0.694 O.OOO*  0 . .172 I 0.961 0.795 166 
I 1.650 1.733 83 . .066 I 1.150 1.080 70 
I 

I 
211 212 I 
t 25 I 
-220 -215 1 - -25 i 
- -14 I 

208* I 
-156 -146 I 

I 
I 

196 I 
I I 
I 1.215 0.660* 555 I I 

.310 .874 -564 1 0.300 0.860 560 I t  20 I 
I I I 
I 1.150 0.979 171 1-084 -84 I 

260 1-173 -177 I 
I 0.736 0.975 239 I- -16 I 

. .318 I 0.442 0.760 318 1-155 -160 I 
1:915 1.474 .441 I 1.911 1.473 435 1-064 -72 I 

I 1.090 1.345 255 I 326* I 
I 0.722-0.590*1312 I 232 I 
I 0.943 0.920 28 1-181 -191 I 
I I I 

I 1.105 0.000* 0 I 

1:250 11480 .230 I 1.250 1.510 

I I I 

i 0.815 0.794 21 i -206 i 
I I 098 I 
I 1.164 1.296 132 I 362 366 I 

6992.8966 
6993.5482 
6994.0306 
6994.1495 
6994.8478 
6997.6028 
6997.8257 
6998.1480 
6998.7693. 
7000.1953 
7000.6708 
7000.9420 
7001.3602. 
7003.1243 
7004.0531 
7004.4045 
7004.9866 
7005.1191 
7005.7843 
7005.9 198 
7006.9538 
7007.4416 
7007.5197 
7 0 07.6 032 
7007.6032 
7008.8078 
7009.4251 
70 11.2425 
70 12.6387 
70 12.7558 
70 13.2286 
70 13.5287 
7013.9 169 
7014.4465 
7015.1961 
7015.4974 
7015.7573 
7016.1306 
7016.3152 
70 16.5442 
7016.8564 
7017.0475 
7017.5115 
7018.1884 
70 18.9024 
70 19.2858 
7019.5031 
7020.1400 
7020.3032 
7020.3032 
7020.5574 
7021.0412 
7022.909 1 
7023.2885 
7023.3709 

PB 

c2 
c2 

PB 

HAZY 

c2 
c2 



C IiAVEMJt:3ER I 72 - T1 0 - C  

14232.983 
1 14232.172 
1 14231.893 
1 14229.475 
1 14228.946 

14223.295 
14226.162 

1 14225.6'12 
1 14225.355 
1 14223.925 
2 lr1222.1011 
2 14221.707 
1 14221.4% 

14221.076 
14219.353 

1 14218.700 
2 14216.443 

14216.021 
14215.537 

1 14215.390 
14211.923 
14207.120 

1 14204.766 
14204.235 

1 14201.522 
1 14200.607 

14 199.145 

1 
3 11747.245-25979.424 -7 
2 118C6.715-26072.627 -14 
5 12177.063-26407.449 -11 
5 9724.35 1-23953.307 - 10 
0 
1 
3 27303.565-13677.903 -20 
2 13517.647-27743.009 -7 
5 28565.837-14341.'347 -15 
1 29710.665-154E3.530 -31 
5 14221.716- 0.000 -9 
1 20090.634-35212.127 5 
0 
0 
2 12591.122-32809.844 -22 
1 31255.945-17039.487 -15 
1 

5 15074.958-29290.355 -7 
1 
1 
4 14292.176-28496.950 -8 
1 
5 12159.465-26360.997 -10 
2 15424.387-29625.003 -9 
1 

in 

1 14198.535 . 

1 14197.823 4 168S8.909-31086.744 -12 
1 14197.175 3 19959.C27-34156.245 -43 
1 14196.782 3 17031.874-31278.667 -11 

14 195.806 
1 16195.329 

14194.663 
2 14194.141 
1 14193.413 
1 14191.508 
2 14183.303 
1 141311.923 
1 14134.490 
1 14182.279 

14 181.620 
1 14180.055 

14179.743 
14 178.945 
14 178.59 1 
14176.402 
14 173.29 0 

1 14172.760 
2 14172.033 

14163.81't 
14 166.629 

1 14163.518 
1 14162.353 
1 14161.957 

0 
2 17615.482-31810.821 -10 
2 .  
3 26201.645-12007.503 -1 

8 12153.465-26350.982 -9 
3 16520.962-30714.~5 - i o  

1 31351.800-17163.470 -27 
1 18572.411-32357.357 -23 
3 16595.109-30779.585 14 
2 16532.104-30714.585 -2 
2 
1W 20769.512-34949.520 48 
0 

1 
1 
3 
1 19426.512-35599.280 -8 
6 21670.405- 7493.364 -8 
1 
3c 
1 25209.152-33372.685 -5 
2 37521.550-23359.187 -5 
9 20306.452- 6144.515 -10 

1n 

c 
O@S OBS TERM TEEM I ODs 06s 09s I TERH TERH TERM I 06s TERH I 
J2 - J1 J2 - J1 I 62 G l  DG I G2 G I  DG I IS IS I WAVELENGTH NOTES 
-------------------+------------------,------------------,----------+-------------------- 

I 
I 7023.9971 

0.0- 1.0 0.0- 1.0 I . O O O  11259 I 0.000 1.260 0 1-277 -269 I 7024.3973 
. - . 3.0- 2.0 I . I 0.811 1.500* 689 1-346 -365 I 7024.5326 

1.0- 2.0 1.0- 2.0 I .53 .97 .44 I 0.525 0.972 447 1-205 -203 I 7025.7287 
3.0- 2.0 3.0- 2.0 I .445 1.260 .815 I 0.442 1.265 823 1-388 -387 I 7025.9399 

I I I 
I .  I I 

I I .  
I .  

i 7026.3114 
I 7027.3649 

i 
I- 

2.0- 1.0 2.0- 1.0 i 1.300 1.441 -141 i 1.300 1.442 142 i 114 114 i jo27.6218 
2.0- 2.0 2.0- 2.0 I . . -319 I 0.892 0.568 324 I- -23 I 7027.7636 
2.0- 2.0 2.0- 2.0 I .92 .86 .06 I 0.911 0.852 59 I 097 101 I 7028.4701 
3.5- 3.5 3.5- 3.5 I . . .033 I 1.100 1.057* 43 I 219 I 7029.3700 
0.5- 0.5 0.5- 0.5 1-0.123 3.129 3252 1-0.108 3.150 3258 I 205 207 1 7029.5663 . - . 5.0- 6.0 I . i 1.303 1 . 1 3 0 ~  178 i -133 i 7029.6943 

i .  i 
I .  I 

4.0- 6 .0  4 . 0 -  4 . 0  i . . .068 i 0.965 0.900 65 . - . 1.5- 1.5 I . I 0.921 1.354 433 
I .  I 
I .  I 

2.5- 2.5 I 1.080 1.375 .295 I 
I .  I 

5.0- 4 . 0  5.0- 4 . 0  I . I 0.970 0.810 160 
I .  I 

7.0- 6.0 7.0- 6.0 I 1.100 .928 .172 I 1.097 0.920 177 

4.0-  5.0 4 . 0 -  5.0 i .840 .a05 .ox5 i 0.844 0.796 48 . .I90 I 1.106 0 . 9 1 0 ~  196 3.0- 2.0 3.0- 2.0 I . 
I .  I 
I .  I. 

6.0- 5.0 6.0- 5.0 I . . .300 I 1.098 0.795 303 
1.0- 1.0 1.0- 1.0 I . . .555 1 0.760 1 .305~  545 . - . 4 . 0 -  5.0 I . I 1.217 1 .010~  207 

I .  I . - . 2.0- 2.0 I . I 1.450 0.865 585 

2.5- 1.5 2.5- 1.5 . - . 5.0- 4 . 0  
4 . 0 -  4 . 0  4 . 0 -  4 . 0  . - . 4.5- 4.5 . - . 6.0- 6.0 
. - . 3.0- 3.0 

3.0- 4 . 0  3.0- 4 . 0  

1 : 0 4 0 - 0 :  015 1055 

.84 .80 .041 

. .845 

1.036-0.019 1055 
0.736 1.150 414 
0.844 0.796 48 
1.120 1.200* 80 
1.190 1.101* 89 
0.999 0.860 139 
0.300 1.150 850 

I .  I . - . 2.0- 2.0 I . I 1.070 1.085* 15 
I .  I 
I .  I 
I .  I 
! -  ! 
I .  I . - . 3.0- 2.0 I . I 1.435 1.606 171 

1.5- 2.5 I 2.321 1:314 1007 I 2.326 1.321 1007 1.5- 2.5 
I .  I 
I .  I . - . 5.0- 5.0 I . I 1.140 1 .010~  130 

. - . 3.0- 3.0 I . I 1.315 1.030+ 285 
350 4 . 0 -  3.0 4 . 0 -  3.0 I 1.124 1:471 .347 1 1.123 1.473 

i 
I 
1-192 

I 
1-207 
I 
I 

1-243 
1-194 

I 290 

I -201 

I - 195 

I -051 
1-110 
I 
I 
I 
I 434 
I 110 
1-141 

I 427 
1-150 
I 119 
I 163 
I. 
I 
I 
I 
I 
I 
I 

I 
318 

I 171 

I 149 

-203 
293 

-205 

-199 

-243 - 189 

-39 
-9 

-110 

-63 

435 
112 

-143 
431 

-206 
-151 

108 

74 

- 180 
157 

175 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

7029.8782 
7030.7300 .~ 

7031.0529 
7032.169 1 
7032.3779 
7032.5926 
7032.6901 
7034.4057 
7036.7838 
7037.9500 
7038.2116 
7039.5576 
7040.0 112 
7040.7361 
7041 .OX86 
7041.3917 
7041.7131 
7041.9080 . . . . . . . - . 
7042.3921 
7042.6288 
7042.9592 
7043.2 182 
7 043.5795 
7044.5250 
7046.1163 
7047.7953 
7048.0104 
7049.1092 
7049.4368 
7050.2143 
7050.3699 
7050.7667 
7050.9428 
7052.0315 
7053.5799 
7053.8437 
7054.2055 
7055.8082 
7056.8965 
7058.4465 
7059.0247 
7059.2245 

CQ 

1 



1 14156.155 
2 14154.93r1 

14153.812 
1 14153.446 
1 141E2.251 
1 14151.801 
1 14150.113 
1 14149.413 
1 14146.793 
1 14146.241t 

14 146.020 
1 14144.812 
1 14143.281 
1 14142.555 

14 138 3 3 4  
14 137.278 

1 14134.355 
2 14132.250 
1 14130.842 
2 14130.490 
1 14130.325 
1 14129.006 
1 14128.034 
2 14120.877 

14119.941 
1 14119.728 
1 14119.271 

14117 .E49 

I I I 
i .0-  4 . 0  4 . 0 -  4 . 0  I .79 .69 .10 1 0.786 0.695 91 I 
1.5- 1.5 1.5- 1.5 I .716-0.021 .737 I 0.710-0.019* 729 I 

7 14553.317-29003.483 -11 
3 26162.460-12007.503 -23 
2 
2 14025.007-28178.473 -20 
3 31724.867-17572.608 -8 
2 104E6.922-24638.713 10 
1 22213.737-36369.870 -15 
1 20521.579-34670.995 -3 
4 16520.952-30567.769 -9 
2 18S63.921-33110.165 0 
0 
311 24613.274-l8758.100 -14 
6 15532.104-30675.497 -12 
9n 243~1.050-10238.473 -11 
0 
1 
2 19959.027-34093.375 7 
2 32893.805-18761.530 25 
2 12159.465-26290.302 5 
1 19632.555- 5502.060 -5 
2 15424.357-29554.716 -4 
4 2G470.960-14341.947 -7 
2 17045.776-31173.814 -4 
3 31284.370-17163.470 -23 
3 
4 13517.647-27637.377 -2 
1 16595.109-30714.385 -5 
0 . . . . . . - . . 

14117.635 0 

14116.351 1 
1 14116.741 1 17081.874-31198.642 -27 

14115.220 1 
1 14114.898 3 19236.116-33351.007 7 
1 14114.085 0 23705.495-37819.580 0 
1 14113.027 1W 33456.315-19343.298 10 

14110.981 1 
14110.422 0 

14109.459 2 
1 14110.054 3 25974.634-40084.697 -9 

1 141C8.434 4 12322.613-26431.101 -4 
1 14108.093 1 19496.402-33604.497 -2 

1 14105.702 3 16834.379-30940.068 13 
1 14105.455 3 17911.977-32017.434 -2 

14106.024 3 

14104.359 2 
1 141&.44$ 5 23281.721- 9179.262 -10 
1 14100.507 2 15249.635-29350.139 3 

1 14097.470 7 14912.011-29009.483 -2 
1 14100.298 2 17051.874-31182.179 -7 

1 14096.892 5 20877.600-34974.436 6 
1 14'275.589 9U 23274.853- 9179.262 -7 
1 14083.436 1 6313.866-20402.369 -7 
1 14034.8i5 3 12322.613-26407.449 9 
1 14084.603 0 20043.465-34128.094 -26 

14054.361 1 

)BS CBS TERH TERM I CBS @BS OBS I TERM TERM TERM I OBS TERM I 
I 2  - J1 J2 - J1 I 62 61 DG I 62 G I  DG I IS IS I WAVELENGTH NOTES 

- . 4 . 0 -  3.0 
- . 2.0- 2.0 
- . 1.0- 2.0 
- . 4 . 0 -  5.0 - . 6.0- 5.0 

5:O- 4 . 0  5.0- 4 . 0  . - . 4 . 0 -  4 . 0  

. -  . 
1732 1:250 .518 

I .  . 5.0- 5.0 I . 
2.0 3.0- 2.0 I 0.30 . 5.0- 6.0 I 1.45 

I .  
I .  . 1.0- 1.0 i i 

5.5 4.5- 5.5 I .962 . 4 . 0 -  5.0 I . . 1.5- 1.5 I . . 3.0- 3.0  I . 
. 1.0- 1.0 I . . 3.5- 4.5 I . 

2.0 2.0- 2.0 I 1.102 

I 
2.0- 1.0 2.0- 1.0 I - . 3.0- 4 . 0  I 

I 
I . - . 4.0- 3.0 I 
I 
I 

7.0- 6.0 7.0- 6.0 I 
- . 7.0- 7.0 I - . 4 . 0 -  3.0 I 

I 
I 

6.0- 6.0 6.0- 6.0 I 
I 

2.0- 3.0 2.0- 3.0 I 
- . 3.0- 3.0 I 

I - . 5.0- 5.0 I - . 5.0- 4 . 0  I 
I 

5.0- - - 
4 . 0 -  

4 . 0 -  

2.0- 

- 
- 

5.0 5.0- 5.0 i . 2.0- 3.0 I . 4 . 0 -  4 . 0  I 
4 . 0  4 . 0 -  4 . 0  I 
. 7.0- 7.0 1 

5.0 4 . 0 -  5.0 I . 4 . 0 -  3.0 I 
2.0 2.0- 2.0 I . 5.0- 4.0 I 

I 

0: 375 
1.43 

1 :274 

.847 

I 
I 

.075 I 

.02 I 
I 
I 
I 

.312 I 
I 
I 
I 

.255 I 
I 
I 

0.975 O.OOO*  0 
1.016 0.555 461 
0.355 O.OOO* 0 
0.750 1.069 319 
1.246 1 .010~  236 
0.736 1.265 529 
1.251 1.220* 31 

1.160 
0.300 
1.450 

0.760 
0.980 
0.844 
1.010 
1.106 
1.104 
1.474 
1.114 

1.530 370 
0.375 75 
1.431* 19 

1.310* 550 
1.296* 316 
1.125 281 

0.831 275 
0.852 252 
0:450*1024 
1.200 86 

1.169* 159 a 

I 
:883 1:288 .405 I 0.892 1.280 388 

I 0.999 1.150 151 
I 

1.217 1.070 147 

I 
1:160 1:235 .075 I 1.155 1.240* 85 

I 1.277 1.110* 167 
I 1.207 1.135 72 
i 

. .153 I ! 1.370 1.510* 140 
I 

1:03 :8l .22 I 1.036 0.807 229 
I 1.555 1.210 345 
I 
I 0.961 1.080 119 
I 1.145 1.020* 125 
I 

1236 1:454 .218 I 1.235 1.454 219 
I 0.715 0.910 195 
I 1.217 1.210* 7 

.50 .70 .202 I 0.496 0.695 199 
I 1.060 1.135* 75 

:601 1:451 .150 I 1.604 1.454 150 
I 0.437 1.265* 778 
I 1.036 0.972 64 
I 0.925 O.OOO* 0 
I 

t- --------- 
1 

095 -102 I 
423 423 I 
289 1 

-333 I 
110 1 

-393 I 
-26 I 

232 -215 I 
071 -66 i 
257 -245 I 

1 
,081 -81 i 

22 I 
,096 -100 I 

1 
1 

083 84 I 
410 408 I 
.382 -369 I 

16 I* I 
-181 I 

099 100 I 
079 89 I 
297 293 I 

1 
-226 i 

-63 I 
t 1 

1 
-117 I 

1 
-054 -50 i 

-143 1 
216 I 

1 
-107 i 

1 
-258 -261 I 

-188 I 
156 1 

-064 -68 I 
-263 -247 I 

1 
-26 I 

-203 -194 I 
-289 -287 i 

-5 I 
073 76 I 

-064 -60 1 
-138 I 

-206 -207 I 
5 1  

1 

7062.1178 
7062.7270 
7063.2869 
7063.4695 
7064.0660 
7064.2906 
7065.1308 
7065.4828 
7066.7889 
7067.0656 
7067.1775 
7067.7811 
7068.4962 
7068.9036 
7070.7694 
7071.5477 
7073.0101 
7074.0636 
7074.7685 
7074.9447 
7075.0273 
7075.6878 
7076.1746 
7079.7611 
7080.2304 
7 080.337 3 
7080.5664 
7081.2796 
7081.3869 
7081 A354 
7032.0311 
7082.5684 
7082.7601 
7083.1681 
7083.699 1 
7084,7262 
7085.0069 
7085.1916 
7085.4854 
7085.980 1 
7086.1765 
7087 -2158 
7087.3776 
7087.5017 
7088.0525 
7089.0125 
7089.9888 
7090.0939 
7091.5162 
7091 A070 
7092.4626 
7096.0334 
7097.8728 
7097.9947 
7098.1167 



I 
1 14030.378 3 16595.109-30575.497 -10 I 
14079.796 3 I 

1 14077.915 i b d  ia9i.i22-32669.040 -3 i 
14075.109 1 I 

2 14072.157 2 27795.450-13726.318 -5 I 
1 14071.619 314 17500.977-31572.610 -14 I 
14071.345 1 I 

1 14069.931 2 22160.184-35230.135 -20 I 
140613.200 2P i 

08s 08s TER3 TERH I CBS OBS OBS 
J2 - J1 J2 - J1 1 62 Gl DG 

--------------------+-----------------. 

I 
3.0- 2.0 3.0- 2.0 I . . .611 

I 1.02 . .435 . - . 4.0- 3.0 I . 
I .  

3.5- 2.5 3.5- 2.5 I . . .273 
1.0- 1.0 1.0- 1.0 I 2.26 2.40 .14 

I .  . - . 8.0- 9.0 I . 
I .  

1 1~065.800 4 23207.126-37272.921 5 i 8.0- 8.0 8.0- 8.0 i 1.14 1.18 .04 
1 14063.090 3 20697.436-34760.532 -6 I . - . 7.0- 6.0 I . 
14062.951 2 I I . - - . . - . 

1 i4061.034 i~ 2i420.983-35~82.0i8 -1 i 3.0- 3.0 3.0- 3.0 i i:66 1169 .os 
2 14056.177 2 31095.675-17039.487 -11 I . - . 2.5- 1.5 I . 

1 14052.652 
1 14051.159 
1 14050.706 
2 14049.195 
1 14047.239 
1 14046.114 
1 14045.428 
2 14044.410 
1 14043.384 

1 
5 
2 
2 
9u 
6 
.3 
1 
0 

14055.964 3 I I .  
1 14055.299 3 16155.109-30210.416 -8 I . - . 5.0- 4.0 I . 
1 14054.003 1 18591.122-32645.106 19 I . - . 4 . 0 -  5.0 I . 

13517.647-27570.322 
16?!?8.909-30940.068 
34723.000-20572.283 
30794.930-16745.720 
18346.917- 4299.659 
12159.465-26205.589 
16734.151-39779.585 
35536.850-21542.435 
30319.724-16276.332 

1 14042.581 
1 14042.036 
1 14042.036 
1 14040.956 
2 14040.618 
1 14039.703 
2 14039.274 
1 14038.022 
2 14036.495 
14035.119 

2 14035.740 
14035.40 1 

1 14034.944 
1 1403‘1.430 
1 14031.580 
14030.101 

2 14029.399 
1 14027.351 
1 14025.860 
2 14022.855 
1 14022.865 
1 lr1022.481 
1 14022.481 
14020.367 

1 14019.905 
140 18.272 

-23 1 . - 
0 I 6.0- 

-11 I . - 
-15 I . - 
-19 I 2.0- 
-10 I 4.0-  
-61 . -  
-51 . -  
-81 . -  

5:O 

2: 0 
3.0 

2.0- 
6.0- 
2.0- 
1.5- 
2.0- 
4 . 0 -  
2.0- 
1.5- 
3.0- 

3.0 i 
5.0 I 
2.0 I 
2.5 I 
2.0 I 
3.0 I 
3.0 I 
2.5 I 
2.0 I 

1:098 

11517 
.83 

1 
1 
1 
0 
4 
2 
5 
5 
2 
0 
0 

18602.505-32645.106 
20055.327-34107.378 
24347.551-33359.560 
33284.270- 19343.293 
35902.735-21862.135 
24613.274-38652.990 
35351.635-20322.349 
21312.682- 7774.653 
35355.905-21919.400 

28026.690-13990.952 

-20 i . - 
-15 I . - 
271 . -  
-61 . -  
18 I 1.5- 
-13 I . - 
-7 I 4 .0 -  
-12 I 5.5- 
-10 I . - 

I 
2 1  . -  

2:5 

615 
4 . 0  

6 . 0 -  
3.0- 
3.0- 
4 . 0 -  
1.5- 
5.0- 
5.5- 
4 . 0 -  
6.5- 

2.5- 

.085 .013 

.481 .036 

.67 .16 

5.0 i . 
3.0 I . 
4 . 0  I . 
3.0 I . 
2.5 I 1.606 1:319 .287 
4 . 0  I . 
6.5 I 1.222 1:318 .096 
4.0 I . . .422 
7.5 I . 

I .  
1.5 I . 

0 I I .  
28 27553.217-13528.246 -27 I . - . 1.0- 1.0 I . 
4 14292.176-28326.610 -4 I 5.0- 4 . 0  5.0- 4 . 0  I .97 1:27 .30 
1 17554.704-31536.283 1 I . - . 8.0- 8.0 I . 
2 I I .  
1 30775.140-15745.720 -21 I . - . 3.5- 2.5 I . 
1 17911.977-31339.3%5 -17 I . - . 5.0- 6.0 I . 
0 20709.453-34735.314 4 I . - . 3.0- 3.0 I . 
1 23715.965-14693.090 -10 I . - . 1.5- 0.5 I . 
1 23395.741-37918.620 -14 I . - . 2.0- 1.0 I . 
1 25717.353-39736.870 -l*l . - . 5.0- 6.0 I . 
1 25074.585-39097.075 -9 I . - . 4 . 0 -  3.0 I . 
0 I I .  
0 29755.568-15745.648 -15 I . - . 3.0- 3.0 I . 
0 I I - 

1 14016.335 i 1372~.661-27743.009 -13 i . - . 3.0- 2.0 i 
2 14013.841 0 30755.570-16745.720 -9 1 - . 2.5- 2.5 I . 
1 14012.299 4 22710.370-36722.663 6+110.0- 9.0 10.0- 9.0 I 1.257 1:110 .147 

TERM TERM TERM I OBS TERH I 

I I 

G2 Gl DG 1 IS IS I WAVELENGTH NOTES 
------------------+----------+-------------------- 

0.999 0.375 624 i-151 -149 i 7100.1246 
I- I 7100.4181 SO 2JDG 

I I 7102.7825 WVLP 
0.965 1.000* 35 I -171 I 7101.3668 HAZY 

1.060 0.784* 276 1 386 373 I 7104.2725 
2.258 2.403 145 1-065 -77 I 7104.5441 

i 7104.6825 
-94 I 7105.3965 1.230 1.255 25 I 

I 7106.2708 
I 56 I 7107.4833 1.135 1.175 40 I 

I I 7108.9232 

1.170 1.354* 184 I 363 357 I 7112.3492 

i 

1.250 1.140* 110 1-179 -173 I 7108.8529 

1.663 1.679 16 I -112 1 7109.8924 HAZY 

0.948 
0.965 
0.892 
1.098 
1.280 
1.084 
1.518 
0.844 
0.928 
1.160 
1.010 
0.910 
0.998 
1.300 
1.080 
1.605 
1.160 
1.222 
1.040 
1.140 

1.320 

0.745. 
0.970 
1.170 

i - 177 i 7112.4570 
.160* 212 1-255 -253 I 7112.7935 
.135 170 I -235 I 7113.4494 
.265 373 I -338 I 7114.1333 
.OS0 18 1-100 -93 I 7114.8592 
.430+ 150 I 198*1 7115.1186 
.671 587 I 295 296 1 7115.8838 
.482 36 I 75 77 I 7116.8747 
.701 143 1-196 -195 I 7117.4447 
.860 68 1-177 -175 1 7117.7923 
1.279* 119 
l.e80* 870 
i.iS5 225 
1.160* 162 
1.070~ 230 
1.135r 55 
1.320~ 285 
1.090* 70 
1.314 92 
1.463 423 
1.345* 205 

1.728* 408 

1.260~ 290 
1.053* 117 

-0.590*1335 

I 230 
I- 
I 
I 
1 
I 282 
I 
174 

I 354 
I 
I 
I 143 
1-326 
I 

228 i 
121 I 
-22 I 
17*( 
89 I 
295 I 

I 
182 I 
11 I 

353 I 
I 

132 I 
I 

138 I 
-326 I 
-105 I 

-231 I 

7 118.3082 
7118.8283 
7119.2354 
71 19.51 17 
7119.5117 
7 120.0543 
7 120.2307 
7120.6948 
7120.9124 
7121.5475 
7 122.3222 
7122.5130 
7122.7053 
7122.8774 
7123.1093 
7123.3702 
7 124.8 170 

i 202 i 7125.5681 -~ 
1.099 1.671 572 i 2iS 214 i 7125.9247 
1.145 1.200* 55 I -337 I 7126.9550 
1.240 0.899 341 I -26 1 7127.7227 
0.875 0.840 35 I 127*l 7129.2450 C2 

i 7129.2450 c2 -0.100 0.690* 790 I 
0.970 1.140~ 170 I -23 1 7129.4403 C 2  
1.507 1.345 162 i i 7129.4403 c2 

I 7130.5152 
169*/ 7130.7502 

I 
1.162 1.145 17 I 

I 7131.5809 I 
1.150 0..568 582 I 
1.220 1.671 451 1 446 433 I 7133.8358 

-36 I 7132.5564 

c2 
c2 

PB 



I 

14008.215 0 I 

14004.Z25 3W I 

1 14009.471 5 12351.522-25350.997 -4  I 6.0- 5.0 6.0- 5.0 

. 4 . 0 -  4 . 0  1 14304.975 2 18963.921-32953.906 -10 I . - 

. 2.5- 2.5 2 14004.825 34 32570.835-18666.006 -4  I . - 
1 14003.204 3 14292.176-28295.330 0 I . - . 5.0- 4 . 0  
1 l(1002.13’t 4 13726.661-27728.796 -1 I . - . 3.0- 3.0 
1 13S79.371 2 14763.755-28763.085 -9 I . - . 1.0- 0.0 
1 13998.484 92 16202.112- 2203.606 -22 I 0.0- 1.0 0.0- 1.0 
2 13396.909 4 31160.405-17163.470 -26 I . - . 3.5- 4.5 
1 13796.676 4 19572.154-33868.834 -4  I 9.0- 9.0 9.0- 9.0 

1 13995.343 0 
1 13993.6Ci5 1 

13995.530 0 I 
14737.785-28733.159 -28 i . - . 3.0- 4 . 0  
23766.136- 9772.532 1 I . - . 1.0- 0.0 

13969.715 0 
13989.458 0 

2 13939.259 0 
2 1393.440 3 
13984.197 0 
13383.900 0 

2 13981.702 3 
1 13981.210 3 
1 139Z0.557 2 
1 13520.255 2 
1 wm.;:.: a - .  

13976.;SC 1 
2 13375.5Z5 4 
1 13973.932 2 
13973.21; 1 

1 13972.711 1 
1 13971.323 3 
1 13970.552 
13959.9 16 
13969.559 

1 13369.150 
13968.220 

1 13968.220 
13967.704 
13966.704 

1 13952.741 
1 13961.914 
1 13951.395 
1 13%0.325 
13959.232 

1 13953.167 
1 13956.634 
13956.260 

1 13:55.695 
13954.833 

2 13954.134 
13952.6 1 1  

1 13951.X4 
1 13949.05% 
1 13948.385 
1 13947.787 

4 
1 
2 
9 

i 
. 5.5- 4.5 31152.740-17163.470 -1 I . - 

28421.805-14433.351 -14 1 2.5- 1.5 2.5- 1.5 

. 1.5- 2.5 30727.440-16745.720 -18 I . - 
14E53.317-22334.535 -8 I . - . 4 . 0 -  5.0 
16834.379-30814.939 -3 I . - . 5.0- 5.0 
32519.048-185X.782 -11 I . - . 2.0- 2.0 
24216.272-10238.473 -11 I 6.0- 6.0 6.0- 6.0 

. 1.5- 2.5 27702.165-13726.318 -11 1 . - 
30578.731-16604.785 -13 I . - . 5.0- 6.0 

. 6.0- 5.0 18672.411-32645.106 16 1 . - 
17500.977-31471.542 -13 I 1.0- 1.0 1.0- 1.0 

I 

I 
I 

I 

I 
18046.105-32017.434 -3 I . - . 4 . 0 -  4 . 0  

I 
. 0.0- 1.0 

1 
19594.767-33563.924 -7 I . - L 

214 
214 19496.402-33464.592 30 
2u 
1c 
6 21737.407- 7774.653 -13 
1 19959.027-33320.944 -3 
5 22176.323-36137.730 -12 
1 17081.874-31042.204 -5 
0 
3 16155.109-30113.280 -4 
0 22719.949-36676.620 -37 
1 
2W 22182.030-36137.730 -5 
1 

- . 3.0- 4 . 0  

3.0- 4 . 0  3.0- 4 . 0  
- . 1.0- 2.0 

1.0- 2.0 1.0- 2.0 . - . 4 . 0 -  3.0 

- . 5.0- 6.0 
- . 4 . 0 -  4 . 0  

- . 2.0- 2.0 

2 27680.460-13726.318 -8 I . - . 2.5- 2.5 
0 
0 17530.977-31452.362 -1 i . - . 1.0- 1.0 
2 16595.109-30544.187 -14 I . - . 3.0- 3.0 
2 31724.867-17776.483 1 I 2.0- 2.0 2.0- 2.0 
2~ 14025.007-27972.815 -21 i . - ~ . 4 . 0 -  4.0 

OBS OES 08s 
62 G1 DG 

.98 .80 .18 

1:363 1:363 

: O O O  1:490 

1:199 1:160 .039 

:872 1:927 1055 

1i004 1I430 .426 

2.26 2:20 .06 

1.029 1;464 .435 

1:211 11527 .316 

1:015 :565 .450 

I 

I 
I 190 

0.995 0.796 199 1-247 -249 

1.251 1.115 136 I -190 

1.361 1.365 4 I 190 182 
0.970 1.155 185 1-184 -183 
1.150 1.060 90 1-134 -131 
0.056 0.000 0 1-266 -249 
0.000 1.495 0 I 116 116 
0.978 1.200 222 I 633 632 
1.199 1.165 34 1-261 -260 

0.815 1.035 220 
2.162 0.000 0 

1.240 1.200* 40 
0.878 1.925 1047 

1.208 1.671 463 
0.786 0.978 192 
0.961 1.111 150 
0.880 1.600 720 
1.005 1.431 426 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i 
-107 I 

-181 -173 I 
I 
I 
I 

243 240 I 
+ I 

I 
340 337 I 

-84 I 
-213 -206 I 

84 I 
154 154 I 

I 1 
1.135 0.784 351 1 335 335 I 

19 1 1.209 0.950* 259 I* 
1-225 I 

1.190 1.135* 55 I -253 I 
0.694 1.020* 326 I -  -15 I 

I I 
I I 

0.000 0.430* 0 I +  26 I 

2.258 2.188 70 I+  23 I 

1.555 

1.026 
0.760 
1.210 
1.217 

0.948 

7 136.061 1 
7136.7009 WLQ 
7 138.3520 
7138.4285 ISQ 2LNS 
7 138.4285 21n5 
7139.2548 
7139.8004 
7141.2095 
714 1.6620 
7142.4656 
7 142.5845 
7143.1694 
7143.2648 
7144.1520 
7146.1386 
7146.2647 
7146.3664 
7146.7899 
7 148.9584 
7149.1102 
7 150.234 1 
7 150.4857 
7150 A197 
7150.9742 
7 152.2363 
7153.0960 
7 153 2352 
7 154.2099 
7154.5765 
7 154 A351 
7 155.5459 
7 155.94 08 
7 156.2666 
7 156.4495 
7156.6590 

i i 7157.1355 ZLNS 
.OOO*  0 I -253 I 7157.1355 2LNS 

I -  I 7157.3999 
I I 7157.9123 

.463 437 1-055 -60 I 7159.9440 

.040* 280 I 115 113 I 7160.3681 

.525* 315 1-062 -69 I 7160.6342 

.010 207 I -82 I 7161.1831 
I+  I 7161.7438 

.050 102 1-115 -119 I 7162.2902 
1.070 1.150* 80 i -120 i 7163.0770 

I I 7163.2689 
1.295 1.525 230 i+ 21 i 7163.5589 HAZY 

I I 7164.0014 . . - . . - - . . 
1.310 0.784* 526 i 286 2864 7164.3603 

I 181 I 7165.1423 
2.258 0.852 1406 I 52 I 7165.7725 
0.999 0.946 53 I -119 I 7166.9643 
1.016 0.565 451 i -104 i 7167.3132 

-83 I 7167.6205 HAZY 0.975 0.979 4 I 

I 
I 



1 CBS OBS TERN TERM 1 OBS OBS 09s I TERM TERM TERM I OBS TERM 1 
C HAVEtIUt!3ER I T2 - T I  0-C I J2 - J1 J2 - J1 I G2 G1 DG I 62 G l  DG I IS IS I WAVELENGTH NOTES - -__________ 

1 13946.803 
13945.373 

1 135’13.823 
13952.95 1 
13941.827 

1 13941.030 
1 13940.426 
1 13939.813 
1 13938.766 
1 13933.357 
2 13937.474 

13934.275 
13933.591 

2 13932.966 
1 13932.966 
1 13929.290 
2 13928.6M 
1 13326.951 
1 13926.021 
1 13925.570 
1 13925.000 

13924.532 
1 13124.016 
1 13922.519 

1 392 1 .83$ 
1 13920.811 
2 13915.963 
1 13315.587 

139 14 .em 
1 13914.536 
1 13910.b7 
1 13903.516 
2 15903.118 

13707.435 
1 13906.777 

13905.497 
13905.19’0 

1 13904.828 
13904.533 

1 13702.551 
1 13T01.073 

13700.84 1 
2 13900.424 
2 13S93.023 
1 13297.623 
2 i3~94.9a7 
1 1%94;672 

13394.240 
1 13E93.673 
1 13392.930 
1 17591.767 
1 1391.325 
2 1339.674 
1 13e89.358 
2 1 - W . 3 4 3  

-12 i . - 
-11 I . - 

4 1  . -  
-14 I . - 

- 5 1  . -  
-3 I 1.5- 1:5 

1c I 
1c I 
1C 2+659.305-10726.322 -17 I 4.5- 4.5 
1C 2V155.635-3ES9.560 41 I . - . 
9 21705.960- 7774.653 -17 I 5.0- 4 . 0  
4 23171.032- 9242.356 12 I . - . 
1 16532.104-30453.091 -36 I . - . 
3 10388.909-30814.939 -9 I . - . 
0 31502.058-17776.483 -5 I . - . 
3 9724.351-23649.372 -21 I . - . 
2 I 
1 18046.102-31970.100 24 I . - . 
1 14912.011-28534.535 -5 I . - . 
0 I 
2 20065.327- 6144.515 -1 I 3.0- 3.0 
1 17532.937-31448.910 -10 I . - . 
1 12177.953-26093.563 -13 I . - . 
1 I 
2 13517.647-27432.195 -12 I 2.0- 1.0 
1 2’t149.361-10233.473 -1 I . - . 
0 17911.977-31523.494 -1 I . - . 
1 2463G.455-10726.322 -15 I . - . 
3 
1 

. 1  
1 
1 
1 
1 
1 
1 
0 
3 
1 
7 
3 
0 
0 
0 
2 
2 
2 
1 
0 

31211.905-17305.142 14 

25192.231-39697.075 -16 

26374.394-49277.550 -5* 
34639.189-20988.110 -6 

30646.175-16745.720 -31 
22537.265- 8538.233 -9 
31470.224-17572.603 7 
19397.055- 5502.060 -8 
12177.963-26072.627 a 
20385.328-34279.010 -9 
19C65.603-33755.523 10 
32519.0’18- 18527.281 0 
18591.122-39482.465 -18 
35;32.095-2i542.435 14 
265<0.110-34429.460 8 
27879.305-13990.952 -5 

. .  

. .  

. .  . .  

. .  
5.5- 5.5 

0.5- 1.5 
. .  
. .  
. .  

. . -  . . .  . .  . .  . .  . .  

---------- 

7.0- 6.0 

3.0- 4 . 0  

4 . 0 -  4 . 0  
5.0- 5.0 
2.0- 3.0 
6.0- 5.0 
4 . 0 -  3.0 
1.5- 1.5 

4.5- 4.5 
3.0- 4 . 0  
5.0- 4 . 0  
4.5- 3.5 
3.0- 2.0 
6.0- 5.0 
3.0- 2.0 
3.0- 4 . 0  

4 . 0 -  4.0 
4.0- 5.0 

3.0- 3.0 
3.5- 2.5 
1.0- 1.0 

2.0- 1.0 
5.0- 6.0 
5.0- 4 . 0  
3.5- 4.5 

1.0- 2.0 

4.0- 3.0 

4 . 0 -  5.0 
3.0- 4 . 0  

3.5- 2.5 
5.5- 5.5 
3.0- 2.0 
0.5- 1.5 
1.0- 2.0 

2.0- 1.0 
4 . 0 -  5.0 
2.0- 1.0 
4 . 0 -  4 . 0  
1.5- 2.5 
3.0- 2.0 
0.5- 1.5 

1.142 1.042 . l o 0  

1:562-0:007 1569 

. -25 

11120 1:463 .343 

1990 1:470 .GO 

:885 1:135 .250 

1:316 1:514 .198 

31328 1:172 2156 

1.155 1.050 105 

0.442 0 . 9 4 0 ~  498 

1.604 1.485 119 
0.736 0.990 254 
0.145 0.770 915 
0.995 1.125 130 
0.694 1.090 396 
1.550-0.019 1569 

1.140 1 . 3 9 1 ~  251 
1.000 1 .070~  70 
1.120 1.463 343 
1.240 1 .369~  129 
0.300 1.255 955 
1.098 1.111 13 
1.035 0.565 520 
0.442 0 . 0 0 0 ~  0 

0.694 1.100+ 406 
0.496 0.978 482 

0.998 1.473 475 
1.238 0.800 433 
0.525-0.082 607 

0.892 1 .130~  238 
1.262 1.431 169 
1.145 1.240 95 
0.839 1.391 552 

1.235 O.OOO*  0 

1.768 1.345 423 

0.000 1.125 0 
0.990 1.374 384 

1.272 1.671 399 
1.315 1.514 i99 
1.070 0.555~ 515 
3.325 1.169 2159 
0.525 1.500* 975 

1.911 1.710* 201 
1.100 0.830 270 
0.8EO 0.000* 0 
0.965 1 . 3 3 0 ~  365 
1.190 1.279 89 
0.830 0 .930~  100 
0.802 1.728 926 

I 
-174 -178 I 

I 
-104 -107 I 
-223 i 

I 
-18 I 

t 15 I 
56 I 

-373 -375 I 
134 I 

417 4 2 o ~ i  
I 
I 

a5* I 
-14*l 

166 167 I 
173 170 I 

-94 I 
-234 -231 i 

11 I 
088 -356 I 

t I 
t 30 i 
t 13 I 

I 
185 189 I 
203 -312 I 

-152 -150 I 
I 

-341 -342 I 
-7 I 

-307 -311 I 
6 1  

-106 I 
-106 i 

t I 
I 
I 
I 
I 

144 I 
I 

305 I 
166 163 I 
223 223 I 
156 152 I 

-374 -363 I 
I 

-71 I 
-234 I 

137 138 I 
-344 -328 I 

t 

I 
t 13 I 

44 I 

7168.1262 
7168.8612 
7 169.6556 
7170.1014 
7170.6846 
7171.0945 
7 17 1.4052 
717 1.7 180 
7 172.2593 
7 172.4698 
7172.9242 
7 174.5709 
7 174.9231 
7175.2450 C 2  
7175.2450 C2 
7177.1336 
7 177.4488 
7 178.3440 
7178.8234 
7 179.0559 
7179.3497 ISQ CQ 
7 179.59 10 
7179.8571 
7180.6291 
7 180.9545 
7181.5101 
7184.0120 ISQ 
7 184.206 1 
7184.5670 
7184.7488 
7 186 -6334 
7 187.8585 
7188.0642 
7188.4172 
7 1za.7574 
7 188.9021 
7 189.5778 
7 189.7650 
7189.9227 
7190.9426 
7191.7071 
7191.8272 
7192.0429 
7 192.7679 
7193.4924 
7 194.857 1 
7195.0202 
7195.2439 
7195.5376 
7 195.9224 
7 196.5248 
7196.7538 
7197.6093 
7197.7730 
7 198 -2965 

c 



I 09s OBS TERH TERM I ODs 09s OBS I TERM TERM TERM 
C K.VE::ill:BEi? I T2 - T1 0-C I J2 - J1 J2 - J1 I 62 G1 OG I 62 Gl DG 

I 
-196 -195 I 
-198 -198 I 

I 
I - -80 1 - -33 1 

141 141 I 
128 128 ' 

096 100 
-68 

1 13C87.106 
1 15-22.967 

17fZ l .  2f:5 
1Y51.827 

1 lSP-0.025 
1 1X79.833 
2 133?8.184 
1 lX77.2Z5 
1 13376.475 
1 13576.128 
1 13375.334 
1 11874.030 
1 13570.914 
2 15.559.685 
1 1X69.345 
1 13359.001 
1 13558.099 

1354.910 
1 13963.965 

13563.765 
1 13253.145 
1 13352.958 
2 1X60.677 

13559.707 

2 14853.317-28740.433 -10 
5 12322.613-25205.539 -9 
1 
1 
4 16334.379-30714.585 19 
7 14353.317-28733.159 -4  
1H 325't4.185-18666.006 5 

4 lE602.505-32478.986 -6 
7 16520.962-30397.106 -16 

2 16520.962-30395.062 -10 
0 13726.661-27597.590 -15 
1 37874.470-51744.190 -35% 
3C 30645.856-16776.530 19 
3C 14632.549-28561.543 2 
1 28210.060-14341.947 -14 
1 

4 257 17.333-39594.680 - 7 ~  

2 16GS8.909-30764.244 -1 

~~~ 

1 13355.522 
1 13354.244 

lX53.740 
1 17553.298 
1 1 ~ 5 2 . 0 2 9  

13351.827 
15.3 1.569 
1PY l .5  15 
13553. z 5 2  

1 lZSL2.Zf2- i 18147.975- 4299.659 -8 
1 lX57.Z:S 2 23281.721-37129.590 -1 
1 lX '5 .21 '1  1 18578.669-32424.890 0 
2 132'?5.557 4 32607.135-13761.580 4 

1 16595.109-30459.091 
1 
3 18181.485-32044.652 
3 10532.104-30395.052 
3 21359.050- 7498.364 
1 
214 34527.915-20672.390 
2 19074.232-32328.540 
1 
2 20425.711-34279.010 
3 24CSO.570-10238.473 
1 
0 
0 
0 

-17 

-21 
0 

-9 

-3 
-4 

-1 
-8 

2 13244.819 
1 13839.705 
1 1333.247 
1 13339.071 
1 13833.317 
2 1X38.061 

13335. G85 
1 1335.Z61 
2 1355.633 

13333.609 
1 13533.359 
1 13530.174 
1 13329.674 
1 15228.412 
2 13t26.627 

13S26.250 
1 1525.365 
1 13833.749 

1 349ez.m-21057.925 -2 
6 16532.104-30371.819 -9 
1 18953.921-32503.199 -31 
1 31411.690-17572.603 -11 
5 15602.505-32440.827 -5 
4 34013.940-20175.895 16 
2 
2 22182.030-36017.900 -9 
2 35033.315-22197.670 -6 
2 
2 16834.379-30667.769 -1 
3 4  lZ502.505-32432.680 -1 
1 1630%.250-30133.953 -19 
2 14912.011-28740.433 -10 
1 25259.990-14433.351 -12 
1 
9 23004.649- 9179.262 -22 
3 ?4737.783-28551.543 -11 

- . 4 . 0 -  3.0 
2:O- 3.0 2.0- 3.5 

- . 5.0- 4 . 0  
4 . 0 -  4 . 0  4 . 0 -  4 . 0  - . 3.5- 2.5 

- . 5.0- 4 . 0  
- . 6.0- 6.0 

5.0- 5.0 5.0- 5.0 . - . 6.0- 6.0 . - . 5.0- 4 . 0  . - . 3.0- 4 . 0  - . 1.5- 1.5 . - . 2.0- 1.0 
- . 2.0- 2.0 
- . 2.0- 2.0 

- . 3.0- 2.0 

0.0- 1.0 0.0- 1.0 
. - . 3.0- 4 . 0  

2.5- 2.5 2.5- 2.5 

. - . 2.0- 1.0 - . 2.0- 2.0 

- . 1.0- 1.0 . - . 7.0- 6.0 

- . 3.0- 2.0 
- . 5.0- 5.0 
- . 1.0- 1.0 

4.5- 5.5 4.5- 5.5 
- . 3.5- 2.5 

3.0- 3.0 3.0- 3.0 . - . 4 . 0 -  3.0 - . 2.0- 2.0 - . 6.0- 6.0 
3.5- 3.5 3.5- 3.5 

- . 2.0- 1.0 
4:5- 3.5 4.5- 3.5 

- . 5.0- 4 . 0  - . 6.0- 7.0 
- . 4.0- 3.0 . - . 4 . 0 -  3.0 - . 1.5- 1.5 

5.0- 5.0 5.0- 5.0 
- . 3.0- 2.0 

I 
I 0.786 0.970 184 

1:038 :702 .336 I 1.036 0.701 335 
I 
I 
i 0.961 1.150 189 

:786 1:028 .242 I 0.786 1.035 249 
I 1.130 1.365 235 
I 0.970 1.070* 100 
I 0.910 1.110 200 

.ooo 
1:248 

.ni .968 .247 i 0.736 1.005 269 
I 1.098 0.975 123 
I 0.736 0.920 184 

I 1.030 0.750* 280 
I 1.541 O . O O O *  0 
I 0.292 0.784 492 
I 0.865 0.852 13 
I 
I 0.999 1.255 256 

I 1.150 0.930 220 

1:072 

.310 

I 
.800 I 0.000 0.800 0 

I 0.300 0.920 620 
.315 .067 I 1.254 1.321 67 

I 1.310 O.OOO* 0 ! 1.532 1.060* 472 

I 

1:296 

.650 

I 
I 
I 
I 
I 
I 
I 
I 
I 

.224 I 
I 

.340 I 

1.340 
1.130 

1.049 
1.235 
1.932 
1.047 
1.155 
0.300 

1 .710~  
1.431 

1.482 
1.010 
1.770* 
1.296 
1.590 
0.640 

37 0 
30 1 

433 
225 
162 
249 
435 
340 

i 1.251 0.825 426 
I 1.289 0.555 734 
I 0.910 1.120* 210 

394 1:117 1:505 .388 I 1.121 1.515 
I 
I 1.295 0.910 385 

1:134 :546 .412 I 1.134 1.530 396 
i 
I 0.961 1.265 304 
I 0.910 1.140 230 
I 1.285 1 .200~  85 
I 0.496 0.970 474 
I 1.263 1.925 662 
I 

258 
I 0.815 0.784 31 

1:196 11454 .258 I 1.196 1.454 

OBS TERM I 
IS IS I WAVELENGTH NOTES 

-237 -233 
+ 23 

-106 
-135 

140 
-171 -172 

138 

-265 

-161 
+ 19 

197 198 

144* 
-4 

-68 
-040 -41 

192 193 
+ 14 - -5 
332 327 

478 
-075 -79 

-155 
177 - -10 

345 343 

69 
315 

- 

- 
-260 -258 

-275 
-096 -98 

, 429 428 
I 
1 141 143 
1-168 -171 

060 60 

7 198.9403 
7201.0865 
7201.4611 
720 1.6779 
7202.6 129 
7202.7099 
7203.5683 HAZY 
7204.0350 
7204.4555 
7204.6357 
7205.0480 
7205.6940 
7207.3439 
7207.9825 
7208.1592 
7208.3380 
7208.8069 
72 10.4649 
7210.9564 
721 1.0605 
7211.3824 
7211.4802 
7212.6670 
7213.17 18 
7215.3505 HAZY 
7216 - 0161 
7216.2786 
7216.5089 
7217.1387 
7217.2742 
7217.4097 
7217.7505 
7218.0386 
7219.1092 
7219.3386 
7220.1974 
7220.5426 
7220.9134 
7223.5953 
7223.8358 
7223.9277 
7224.32 13 
7224.4550 
7225.2779 
7225.6037 
7225.7 197 
7226.7800 
7226 .e949 
7228.5749 HAZY 
7228.8363 
7229.4960 
7230.4293 
7230.6 108 
7231.0893 
7231.9346 



c 
I 06s 09s TERII  TEOl l  I 06s OBS 06s 

C 14AVEI:'J!ISER I 72 - T1 0 - C  I J2 - J1 J2 - J1 I 62 G1 OG 

13222.809 2 
1 1-1221.145 4 14912.011-23733.159 -2 
1 13-020.922 3 15155.109-27976.039 -8 
1 1320.597 4 17911.977-31732.582 -8 

13920.053 1 
2 13319.550 6 28252.945-16433.351 -44 
1 1X14.39E 1 11240.715-25555.070 -17 
2 13312.955 1H 31454.530-45267.550 -15 
1 13510.027 2 16734.151-30544.187 -9 

13508.295 1 
13507.012 1 

1 13eC6.150 3!4 27334.422-41140.580 -8 
2 13302.283 3 33529.300-19Z27.020 3 

1 1301.429 2 22219.737-36021.165 1 
1 13801.193 1 26283.495-40964.697 -9 
1 13800.875 1 20305.432-34107.378 -21 
1 13799.952 2 16595.109-30395.062 -1 

1 13793.613 3 15249.635-29049.255 -7 
1 13797.835 5 14763.705-28561.548 -7 
1 13793.905 1 17081.874-3C875.798 -19 
1 13791.891 1 20521.579-34313.475 -5 
1 13791.550 1 18953.921-32755.472 -1 
1 13790.239 1 13591.122-32331.372 -11 
1 13785.050 0 16532.105-30318.195 -41 
1 13785.651 2 17911.977-31697.633 -5 
1 13785.037 1 17500.977-31286.029 -15 

1 13781.375 4 93C6.801-23168.176 0 
1 13780.156 1 14025.007-27805.163 0 

1X02.117 3 

13799.274 1 

1378$.023 2 

- - . - . . - - - 
1 13778.844 3 1650<.260-30083.102 2 
1 13776.679 1 16595.109-30371.819 -31 
1 13774.011 9 24012.505-10235.473 -21 
1 13770.950 4 12322.613-26093.553 0 
1 13770.412 0 30375.227-16604.786 -29 
2 13768.987 0 355t8.405-21919.400 -18 
1 13768.107 2 15856.838-29525.003 -8 

13764.872 2W 
2 13763.657 2C 15778.634- 2014.966 -11 
1 13760.252 1 18672.411-32432.680 -7 
1 13759.162 2 14737.738-28496.950 0 

13757.852 2 
2 13757.482 2 25556.740-11799.241 -17 
1 13756.996 o 20984.195-34741. i s8  -7 

13756.795 0 
2 13755.436 5 30794.930-17039.487 -7 

1 13753.512 3 19426.512-33180.043 -19 
1 13754.292 1 34C75.35i-20741.029 -33 

13751.478 2 
13751.016 0 

1 13750.819 1 22377.559-36128.425 -7 
13750.403 1 
13748.956 1 

2 13745.552 3 19466.530- 5717.976 -2 

I 
I .  . - . 4 . 0 -  4.0 I . 

. - . 5.0- 4.0 I . . - . 5.0- 5.0 I . 
I .  

. - . 3.5- 4.5. I . 
I .  
I .  

0.5- 1.5 0.5- 1.5 1 .917 1:924 1007 
3.0- 4 . 0  3.0- 4 . 0  I .811 1.159 .34S 

2.0- 3.0 2.0- 3.0 '1 .93 .95 .02 

7.0- 7.0 7.0- 7.0 I 1.24 1:47 .227 
2.5- 1.5 2.5- 1.5 ! 1.242 1.734 .492 

I . - . 4 . 0 -  3 . 0  I . - . 7.0- 6.0 I 
. - . 4 . 0 -  3 . 0  I . - . 3 . 0 -  4 . 0  1 

I . - . 2.0- 1.0 I 
1.0- 2.0 1.0- 2.0 I 
. - . 4 . 0 -  4 . 0  I . - . 6.0- 6.0 I . - . 4 . 0 -  4.0 I . - . 4.0- 5.0 I . - . 3.0- 2.0 I . - . 5.0- 4.0 I . - . 1.0- 2.0 I 

-0:077 i773 .850 

I .  
. - . 4.0- 5.0 I . . - . 4.0- 5.0 1 . . - . 3.0- 3.0 I . 

6.0- 6.0 6.0- 6.0 I 1.248 1:430 .182 
2.0- 1.0 2.0- 1.0 I 1.030-0.092 1122 . - . 6.0- 6.0 I . . - . 6.5- 7.5 I . 
1.0- 2.0 1.0- 2.0 I . 
4.5- 4.5 I .743 1:076 .333 . - . 1.5- 1.5 I . 
. - . 6.0- 7.0 I . . - . 3 . 0 -  4 . 0  I . 

5.0- 5.0 5.0- 5.0 I .800 1:113 .313 

i .  . - . 4.5- 5.5 I . 
. - . 6.0- 5.0 I . 

I .  
. - . 2.0- 2.0 I . 1.5- 1.5 1.5- 1.5 I 1.080 1:354 .274 

3.0- 2.0 3.0- 2.0 I 1.435 1:79 .353 
2.5- 2.5 i .782 1.058 .276 

I .  . - . 7.0- 7.0 I . 
I .  
I .  

4.5- 3.5 4.5- 3.5 I 1.151 1:595 .444 

TERM TERM TERM I 06s TERM 
G2 61 06 I IS IS 

-----------------+---------- 

I 
I 

0.496 1.035 539 I 053 64 
0.948 1.070 122 I -171 
1.145 1.049 96 I -229 

0.920 1.925 1005 I 275 275 
0.811 1.165 354 1-286 -292 
1.180 1.045* 135 I 
0.928 0.946 18 1-149 -143 

I 291 
I 

I -  

1.240 1.470r 230 i-052 -44 
1.242 1.733 491 I 244 225 

77 
I 

0.750 1.048 298 I 
1.080 1.510 430 I -47 
1.123 1.160* 37 I -217 
0.999 0.920 79 1-152 -152 

I 
0.715 0.900 185 j-272 -269 
0.066 0.784 850 1-172 -172 
1.217 1.080* 137 I -269 
1.246 1.030* 216 1-148 -153 
1.251 1.005 246 I -304 
0.965 1.190 225 (-283 -286 
0.300 0.940 640 I -  - 18 
1.145 1.187 42 1-124 -125 
2.258 1.260 978 I 40 

I 
0.801 1.115 314 
0.975 1.024 49 
1.285 1.150* 135 
0.999 0.640 359 
1.248 1.431 183 

1.320 0.950* 370 
1.110 1.345* 235 
1.103 O.910* 193 

1.133 1.881 748 
1.190 1.140r 50 
0.815 0.810 5 

1.036-0.082 1118 

0.976 1.373 397 
1.319 1.070 249 

1.084 1.354 270 
1.180 O.OOO+ 0 
1.435 1.790* 355 

1.076 1.060 16 

1.151 1.596 445 

i-180 -180 
1-149 -147 
1-221 -218 
(-240 -250 
I 089 95 
i-156 

4:; 
I 367* 
1-133 -137 

379 
166 165 

-169 -171 
-192 -200 

-215 

292 296 
158 136 

-106 -105 

-119 

138 133 

WAVELENGTH NOTES 

7232.4264 
7233.2967 
7233.4139 
7233.5840 
7233.8687 
7234.1320 
7236.8509 
7237.5860 HAZY 
7239.1205 
7240.0285 
7240.7013 
7241.1534 HAZY 
7243.1822 
7243.2693 
7243.6304 
7243.7542 
7243.92 1 1 
7244.4057 
7244.7616 
7245.1086 
7245.5166 
7247 3 1 5  
7248.6398 
7248.819 1 
7249.5082 
7251.7 110 
7251.9209 
7252.2439 
7252.7774 
7254.1710 
7254 A127 
7255.5035 
7256.6437 
7258.0493 
7259.6627 
7259.9463 
7260.6977 
7261.1617 
7262.8683 
7263.5094 
7265.3015 
7265 .ea23 
7266.5742 
7266.7696 
7267.0263 
7267.1325 
7267.8505 
7268.4550 
7268.8672 SO 
7269.9424 
7270.1866 
7270.2708 
7270.5081 
7271.2759 
7271.4896 



I 06s OBS TERM TERM 
C WA\'EtN:IE.ER I T2 - TI 0-C I J2 - J1 52 - J 1  
----------------------------------------+-------------------- 

I 
I 13747.507 1 lL%97.584-3?545.105 -15 I . - . 5.0- 5.0 
1 13745.436 1 13578.659-32324.159 -14 I . - . 1.0- 0.0 
1 13754.293 8 10426.922-24231.226 -1 1  I 1.0- 2.0 1.0- 2.0 
1 13742.615 8 9326.801-23129.429 -10 I 5.0- 5.0 5.0- 5.0 

13740.837 1 I . - . . - - - - . 
2 13739.9~6 2 27466.315-13726.318 -1 1  i . - . 1.5- 2.5 
2 13739.986 2 2ri515.450-38355.450 -14 I . - . 1.5- 1.5 
2 13739.811 3 33501.390-18751.530 1 I . - . 4.5- 5.5 
1 1373.875 2 19C55.603-33524.497 -19 I . - . 4 . 0 -  3.0 
2 13733.679 1 32607.135-46345.820 -6 I . - . 4.5- 4.5 
13735.028 3 I 3.0- 2.0 

1 13735.559 1 20366.452-34042.040 1 I . - . 4 . 0 -  4 . 0  
2 13734.244 3 35653.670-21919.400 -26 i 6.5- 7.5 6.5- 7.5 
1 13733.116 2C 33070.573-19337.431 -26 I . - . 2.0- 1.0 
1 13732.001 3 lb672.411-32404.416 -4 I . - . 6.0- 5.0 
1 13729.611 1 27257.860-13578.246 -3 I 2.0- 1.0 2.0- 1.0 
1 13727.608 2 22160.184-35228.025 -33 i . - . 8.0- 7.0 

3 i 
1 24E40.100-38563.445 -9 I . - . 1.5- 2.5 
1 15249.635-23972.971 0 I . - . 2.0- 2.0 
2 16595.109-30318.195 -4 I . - . 3.0- 2.0 
3 19865.603- 6144.515 2 I . - . 4 . 0 -  3.0 
1 30759.570-17039.487 -30 I . - . 2.5- 1.5 
1 I 
1 17911.977-31628.619 -4 I . - . 5.0- 6.0 
1 22719.959-36436.294 -13 I . - . 4 . 0 -  3.0 
2 I 

13725.0 17 
2 13723.335 
1 13723.336 
1 13723.082 
1 13721.090 
2 13720.053 
137 18.640 

1 13716.6-78 
1 13716.332 

137 15.059 
1 13715.050 
13713.931 

1 13713.853 
1 13709.771 
2 13709.204 
1 137C8.953 
2 13706.533 
13705.294 
13705.03 1 
13704.909 2 

1 13703.785 2 14025.007-27728.796 -4 
1 13705.593 1 21263.339-34966.946 -9 
13703.359 
13702.332 

1 13702.122 
2 13701.911 
1 13701.651 
2 13701.019 
1 13700.838 
13699.5% 

1. 135 9 3.533 
1 13097.697 
1 17597.059 
13690.768 

2 13t39.507 
175RS .933 

2 17587.93 
1 13586.451 

2 20043.455-33758.523 -18 
1 
1 18591.122-32304.979 -4 
7 22889.053- 9179.262 -20 
0 29197.755-15485.530 -21 
1 18672.411-3231.372 -8 
1 24432.860-10726.322 -8 
2 
2 

1 
1 
1 21218.183-34920.315 -13 
2 30865.395-17163.470 -14 
1 31024.953-17323.29 i -1 1 
2 33876.910-20175.895 4 
3 19872.154-33572.999 -7 

. - . 5.0- 5.0 

. - . 4 . 0 -  4 . 0  
4 . 0 -  5.0 4 . 0 -  5.0 . - . 2.5- 3.5 - . 6.0- 5.0 
. - . 3.5- 4.5 

- . 4 . 0 -  3.0 . - . 5.0- 4.0 

- . 3.0- 3.0 

0 9.0- 9.0 
1 , I  
4 20457.704-34156.245 -3 I 0.0- 1.0 0.0- 1.0 
2 17C51.875-30779,535 -14 I 4 . 0 -  3.0 4 . 0 -  3.0 
1 l&CO2.505-32279.581 -7 I . - . 6.0- 5.0 
1H I 
21t 27680.460-13990.952 -1 I . - . 2.5- 1.5 
1 I 
1 30727.440-17039.457 -25 I . - . 1.5- 1.5 
1 18046.108-31732.582 -23 I . - . 4 . 0 -  5.0 

OBS OBS OBS 
G2 G1 D5 

.35 .41 .06 

.801 1.167 .366 

1:055 

1: 102 

.291 .236 

.345 .243 

1: 193-0:566 1759 

.75 . .55 

1:265 1:456 .191 

1:043 1:515 .472 
1.20 1.15 .05 

:OOO 1:310 
1.217 .Ut8 .369 

TERM TERM TERM I OBS TERM 
62 Gl DG I IS IS 

I 
1.280 1.135 145 I -257 
1.932 0.000 0 I 78 
0.355 0.411 56 1-056 -62 
0.801 1.168 367 1-362 -363 

1.793 0.784 1009 
1.011 0.698 313 
1.190 1.296 106 
1.100 1.210 110 
1.047 1.030 17 

453 
-49 

365 361 
-177 

t 
1.123 0.806 317 i -139 
1.105 1.345 240 I 357 355 
0.673 2.410~1737 I+ 37 
1.190 1.055* 135 1-164 -162 
i.i90-0.590*i780 i 278 278 
1.230 1.050* 180 I -78 

1.025 1.08% 60 I '  
1-192 

d i i i i i  6 i i94  ii i -207 
0.999 0.940 59 1-184 -189 
1.100 1.473 373 I 176 180 
1.220 1.354 134 I 433 

i 271 
1.145 1.110 35 i -152 
1.070 1.095 25 I 36 

0.925 0.830 95 I -5 
1-20? 

I 
0.965 0.990* 25 I -283 
1.263 1.454 191 I 131 135 
0.989 1.057 68 I 346 
1.190 1.190* 0 I -304 
1.110 1.391* 281 I 125 

I 
I 
I 

I 
I 

0.975 1.060 85 I -130 
0.610 1.025* 415 I -20 

0.850 0.930 70 I -229 . - . . . . . - . 
1.328 1.200 128 i 232 233 
1.335 1.250~ 85 I 147 
1.043 1.515 472 I 457* 
1.199 1.160* 39 1-337 -337 

I 
0.000 1.305 0 I -  -32 
1.217 0.860 357 1-186 -185 
0.910 O . O O O *  0 I -  -26 

1.310 1.728* 418 1 -17* 
I +  
I 

337 
0.694 1.049 355 I +  3 
1.208 1.354 146 I 

WAVELENGTH NOTES 

7272.0423 
7273.11 15 
7273.7428 
7274.6294 
7275.5723 

c2 7276.0229 
7276.0229 c2 
7276.1156 
7276.6 113 
7276.7151 
7278.1195 PB 
7278.3680 
7279.0649 
7279.6628 
7280.2539 
7281.5212 
7282.4775 
7283.9585 SO 2JDG 
7284.8507 C2 
7284.8507 C2 
7284.9855 
7286.0431 
7286.5938 
7287.3444 
7288.4080 
7288.5706 
7288.9282 
7289.2572 
7289.8467 
7289.8881 
7292.0587 
7292.3602 
7292.4938 
7293.7829 
7294.4407 
7294.5541 
7294.6456 
7295.2439 
7 295.3435 
7295.4654 
7296 -0175 
7296.1294 
7296.2417 
7296.3802 
7296.7 167 
7296.8131 
7297.4800 
7298.0383 
7298.4854 
7298 A210 
7302.1802 
7302.8528 
7303.1324 
7303.6953 
7304.4835 

PB 



_- 

13525.274 1 
13t35.002 2 

15635.725 1 

135??.657 0 

1 1XC/t.0?6 2 16532.104-30216.163 -33 

1 135:3.169 3 22710.370-36393.534 5* 

2 1?52?.22’l 28 36331.920-23249.745 -15 
1 13LZ2.111 20 34CO4.281-20322.165 -5 
1 13533.621, 7 
13679.673 3 

2 13679.251 1 
1 13578.302 2 
13677.862 1 

1 13575.223 1 
13674.831 0 
13574.556 0 
13674.270 0 

1 13671.773 5 
1 13671.102 7 

1 13569.098 1 
1 13565.876 1 

1 13657.08’3 2 
13666.&?0 1 

2 13566.418 1 
1 15666.033 1 
2 13565.465 2 
2 13664.164 2 
1 13663.393 6 
1 13662.836 1 
1 13557.661 2 
13553.695 3 

1 13553.282 9 
1 13552.426 0 
13550.334 0 

1 13649.579 0 
1 13646.322 9 
13645.231 0 

2 135’14.902 0 
1 13C44.370 3 
1 13643.636 2 
1 13643.117 0 
2 13642.184 5 
1 13641.600 0 
1 13640.240 4 
1 13639.572 8 
2 13535.712 1 
2 13533.320 1 
1 13637.923 1 
1 13637.534 0 

1 13570.5(*0 1 

1 13658.238 2 

14292.176-27972.815 -13 

26401.370-40050.685 -54 
16532.104-30210.416 -10 

18397.584-32572.811 -4  

16304.260-29976.039 -6 
23909.585-10238.473 -10 

25499.501-39165.610 -11 
32296.170-18527.281 -13~ 
14692.549-25350.802 -15 
3229G.378-18627.281 -8 

46141.340-32474.965 43 
3123.645-17572.608 -4 
29952.065-16236.532 -18 

17554.704-31218.105 -8 

30262.453-16604.786 -6 

15856.8-S- 2203.606 0 
17615.482-31267.919 -11  

i76i5.w-3i286.029 -7 

35861.855-22197.670 -21 

18147.975-31810 .821 -io 

20521.579-34171.155 3 
21420.983- 7774,653 -8 

25573.9i5-3wi8.m -8 
25113.744-38758.100 14 
14853.317-23+96.950 3 
21263.339-34906.470 -14 
15657.156- 20 14.966 -6 
8763.139-22409.753 -14 
19959.057-33599.280 -13 
22Z18.840- 9179.262 -6 
3OC82.205-17163.470 -23 

22735.153-36343.140 6% 
32m.895-1876i.m 5 

18346.917-319t4.470 -19 
12637.096 2 
13536.503 1 

1 13535.464 9B 95Z6.801-23fJ22.274 -9 
2 13531.744 2 32393.315-18761.XO 9 

38s 09s TER:I TERN I OBS 08s OBS 
J2 - J 1  J2 - J 1  I 62 Gl OG 
- - - - - - - - - - - - - - - - - - -+-------- - - - - - - - - - -  

I 
I .  
I .  . - . 3.0- 2.0 I . 
I .  
I .  . - . 5.5- 4.5 I . . - . 5.0- 6.0 I . . - . 5.0- 4.0 I .97 .98 .01 
I .  . - . 4.5- 5.5 I . . - . 3.0- 4.0 I . 
I .  . - . 5.0- 5.0 I . 
1 .  
I .  
I .  

. - . 2.0- 2.0 I . . - . 9.0- 9.0 I . . - . 1.0- 1.0 I . . - . 2.0- 3.0 I . . - . 2.0- 1.0 I . 
I .  . - . 1.5- 1.5 I . . - . 3.0- 2.0 I . 

. - . 3.5- 3.5 I . 

. - . 3.0- 2.0 I . 

. - . 6.0- 6.0 I . 

0.0-10.0 10.0-10.0 I 1.265 1:145 .120 

4.0- 4.0 4 . 0 -  4 . 0  I 1.280 i:o65 -215 
5.0- 6.0 5.0- 6.0 I 1.241 1.430 -189 

1.5- 0.5 

8.0- 8.0 

1.5- 0.5 I 1.175-0:lOO 1275 

8.0- 8.0 I 1.170 1:155 .015 

1.0- 1.0 1.0- 1.0 . - . 2.0- 3.0 
1.101 

I .  . - . 6.0- 5.0 I . 
3.0- 4.0 3.0- 4.0 I 1.659 

I . - . 1.5- 0.5 I 
. - . 6.0- 5.0 I 
. - . 4 . 0 -  4.0 I 
. - . 5.0- 5.0 i 

2.5- 1.5 2.5- 1.5 I . - . 2.0- 2.0 I 
1.0- 2.0 1.0- 2.0 I 
6.0- 5.0 6.0- 5.0 I 
. - . 4.5- 4.5 i . - . 4.5- 5.5 I 
. - . 1.0- 0.0 I 
. - . 2.0- 3.0 I 

I 
I . - . 5.0- 5.0 I 

6.5- 5.5 6.5- 5.5 I 

.490 .389 

.462 .197 

:998 1:879 .881 

:760 1:605 .845 
.330 1.449 .119 

.800 .815 .015 

TERfl TERfl TERfl I OBS TERfl 
G2 G1 DG I IS IS 

-----------------+---------- 

I 
I 
I 

0.300 1.143 843 I 
I 
1 

1.214 1.475 261 I 

-11 

1.260 1.150* 110 (-201 -201 

503 

e 
WAVELENGTH NOTES 

7305.1117 
7305.25i9 
7305.7779 
7305.9387 
7306.2355 
7306.4929 
7306.7423 

1.239 i.360+ 121 i 131 i 7306.8005 
0.970 0.979 9 i-068 -81 i 7307.5936 

I t  I 7308.1027 . - . - . . . -. 
1.220 i.060* 160 i -190 i 7308.3228 

1.280 i.oio* 270 I -263 I 7310.4808 

0.300 1.160~ 860 I -43 I 7308.8352 
I I 7309.0704 

i 7310.6904 
I 7310.8321 I I 7310.9903 

i 

1.285 1.070 215 - - i-179 -175 i 7312.3256 1.242 i.i3i 189 I 068 63 I 7312.6845 
1.450 1.280 170 I- -33 I 7312.9551 
1.200 1.190* 10 I -22 1 7313.7566 
0.935 O.OOO*  0 I 184 I 7313.8754 
0.292 0.m7 595 1-133 -129 I 7314.2168 
1.016 o.ooo* o i 190 181 i 7314.8317 

I 7314.9436 
I 7315.1909 

I 
0.960 1.150s 190 I 
i.io5 0.555 550 i i 731513970 

1.049 0.865 184 I -130 I 7317.1087 

1.184-0.122 1306 I 305 301 I 7315.7010 
1.155 1.530 375 I 324 324 I 7316.3976 
1.170 1.155* 15 1-208 -208 I 7316.8104 

1.284 0.950* 334 i -85 i 
I I 

1.103 1.495 392 I 132 133 I 
1.450 1.080 370 I -59 I 

I I 
1.246 1.230 16 I -80 I 
1.663 1.463 200 I- -23 I 

I 
1.627 1.610* 17 I 

0.610 0.925~ 315 I 98 
1.000 1.831 a1 I 171 166 

0.760 1.606* 846 It 28 
1.335 1.454 119 I 176 176 

227 1.160 1.200~ 40 I 
1.110 1.296~ 186 I 355 
-0.020 o.ooo* 0 I 
1.518 1.090 428 I 16 

I 
1- 

105 
1.302 1.530 228 1-071 -68 
0.786 0.810 24 1-122 -126 

0.362 1.413 1051 I -403 

-41 

0.801 0.817 16 1-220 -222 
1.150 1.296* 146 I 3% 384 

7319.8812 
7322.0075 
7322 2289 
7322.683 1 
7323.8103 
7324.2154 
7325.9635 
7326.5224 
7326.7259 
7327.0 116 
7327.4058 
7327.6845 
7328.1857 
7328.4994 
7329.2301 

7330.0512 
7330.2619 
7330.4403 

7330.9198 
7331.2386 
7331.7973 
7333.7981 

7329.5890 

7330 -6844 



I OBS OBS TEE11 TEEH 
C UA'JEIIUXBER I T 2  - T I  0-C  I J2 - J1 J2 - J1 
----------------------------------------+-------------------.  

I 

17627.114 1 I 
13523.377 0 I 

1 13528.559 3 16532.104-30160.664 -1 I 3.0- 4 . 0  3.0- 4 . 0  

1 13625.853 1 25325.907-33954.840 -40 I . - . 3.0- 2.0 

. 1.0- 1.0 1 13524.293 1 20554.712-34279.010 -5 I . - 
1 13623.%2 
1 13623.008 

1 3 5 2  A 9 2  
1 13521.234 

13520.675 
135 19.534 

2 13617.25 
135 16.539 

1 13616.021 
2 13615.5'35 

136 15.230 
1 13513.755 

136 12.437 
2 13611.644 
1 15610.993 
2 13510.052 

1 17911.977-31535.835 -16 i . - . 5.0- 5.0 
3 14737.7a-28360.802 -6 I . - . 3.0- 3.0 
3 I 
4 19236.116-32357.357 -7 I . - . 7.0- 6.0 
0 I 
0 I 
1 32283.420-18666.006 -29 I 2.5- 2.5 2.5- 2.5 
1 I 
1 20597.436-34313.475 -18 I . - . 7.0- 6.0 
3 24341.940-10726.322 -23 I 4.5- 4.5 4.5- 4.5 
1 I 
1 19496.402-33110.165 -8 I . - . 3.0- 4 . 0  
0 
3 30775.140-17163.470 -26 
0 33,263.305-18652.287 -20 
0 34568.015-21057.925 -28 
2 22150.184-35758.160 0 

2 13604.321 1 25018.940-3e523.240 21 
1 1360%.095 3 17045.776-30649.8-82 -11 

13502.523 0 
13602.131 

2 13501.796 
1 
5 30765.235-17163.470 -19 
2U 19203.415-32803.199 -14 
0 19317.370- 5717.976 -6 
0 

1 135S9.770 
2 1 3 5 9 9 . B  

13599.164 
13598.158 

1 13597.516 
13597.253 

1 13595.645 
13593.283 

1 13593.018 
1 13592.310 
1 135'91.935 

1359 1 . X 5  
13590 . O V t  

1 135Z9.730 
1 13583.616 

13585.058 
1335.721 

1 13555.253 
13535.133 J I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3.5- 4.5 3.5- 4.5 . - . 4 . 0 -  3.0 . - . 2.5- 2.5 
8.0- 8.0 8.0- 8.0 - . 2.5- 3.5 
1.0- 0.0 1.0- 0.0 

. - . 3:5- 4.5 . - . 2.0- 3.0 

. - . 4.5- 3.5 

. 6.0- 5.0 2 22083.306-35585.835 -13 I . - 
1 I 
0 27124.898-13528.246 -7 I . - . 2.0- 1.0 

. 2.0- 2.0 
3c I 
1C 21031.258-34624.299 -23 I . - 
2 16520.962-30113.260 -8 I . - . 5.0- 6.0 
23 11840.715-25432.655 -5 I . - . 3.0- 2.0 
314 I 
1 I 
1 20540.110-34123.739 -13 I . - . 3.0- 3.0 
0 I 
1 I 

i u  i 

3 17615.422-31205.200 12 I 2.0- 2.0 2.0- 2.0 

3 32212.561-18627.281 -17 1 . - . 2.0- 1.0 
7 

1 135Gi1.952 3 14312.011-23495.950 13 i . - . 4 . 0 -  4 . 0  
1 13,%1.039 1 15734.151-30318.195 -5 I . - . 2.0- 2.0 
1 13533.471 4 19959.027-33542.506 -8 I 1.0- 2.0 1.0- 2.0 

1 13531.683 0 16304.260-2%35.947 2 I . - . 4 . 0 -  3.0 
2 13580.951 3 33756.860-20175.895 -24 I . - . 3.5- 3.5 

13582.192 0 I 

1 13520.Z49 3 25425.711-34016.573 -13 I . - . 1.0- 0.0 
13530.244 1 I 

1 13579.951 4 27257.860-13677.903 -6 I 2.0- 1.0 2.0- 1.0 

OBS OBS OBS I TERH TERH TERM I OBS TERM 
G2 61 OG I 62 G1 DG I IS IS 

------------------+------------------*---------. 

27 
I I 

I I -  
I I 

I 0.300 1.030 730 I +  

I 1.340 1.020* 320 I 
I 0.200 1.710*1510 I -64 
I 1.145 1.020 125 I -301 
I 0.815 0.857 72 1-129 -128 
I I 
I 1.155 1.101 54 1-213 -215 
I I 
I I 
I I 

1:044 1:366 .322 I 1.045 1.365 320 I 277 267 

1:31 

1:105 

1:23 

1 :476 

.39 .08 

.200 .096 

.12 .115 

.ooo 

1.250 1.030* 220 
1.310 1.391 81 

1.555 1.220* 335 

1.099 1.200 101 
1.158 0.822 336 
1.175 1.590 415 
1.230 1.120* 110 

I 1.385 0.640* 745 
1 1.474 0.000 0 
I 
I 

1:19 1:22 .03 I 1.190 1.200* 10 
I 1.021 0.825 196 
I 1.225 1.596 371 
I 
I 
I 1.060 1.104 44 
I 
I 1.190-0.590*1780 
I I 1.455 1.150* 305 
I 0.736 1.050 314 
I 0.811 1.281 470 
I 
I 

11450 1:090 .360 I 1.450 1.090* 360 
I 0.830 1.106* 276 

I 

-153 
171 179 

-260 

216 216 
-105 

354, 
-184 -191 

031 36 

I 
I 284 284 

I-"6 -130 154 
I 

106 
I 
I 

189 
1 
I 

37 
I 

95 
I 

16 
I 
I +  
I 
I 
I -103 
I -  -19 

I 
i 1.400 o.ooo* o i 209 211 
I 1-182 
i 0.496 0.810 314 i -29 
I 0.928 0.9'tO 12 I -213 

:763 1:122 -359 I 0.760 1.123* 363 I 075 76 
I I 
I 1.285 1.330* 45 I -380 
I 1.272 1.515 243 I 246 247 
I 1.340 0.000 0 I -82 
I I 33 1118 1:45 .27 I 1.190 1.442 252 It 

7335.5120 
7336.2898 
7336.9472 
7337.2251 
7337.8089 
7338.0518 
7338.5010 
73B.5635 

7339 . E 8 0  
7340.3729 
7341.5313 
7341.9605 
7342.2668 
7342.4965 
7342.6933 
7343.4889 
7344.1999 
7344.6278 
7344.9764 
7345.4815 
7346.6075 
7348 .5813 
7348.7 034 
7349.5526 
7349.7645 
7349.9455 
7351.0404 
7351.2469 
7351.3680 
7351.91 19 
7352.2590 
7352.3985 
7352.7300 
7356 .%85 
7354.69 19 
7355.0750 
7355.2779 
7355.5756 
7356.3014 
7356.47 14 
7357.0744 
7358 -4597 
7358.6422 
7358.8903 
7358.9607 
7359 -0587 
7359.5533 
7359 -86 11 
7360.5542 
7360.8768 
7361.2322 
7361.2020 
7361.6100 
7361.7688 

7339.4568 



c c 
13579.091 1 
13577.248 0 

1 13575.653 5 
2 13575.257 0 
13575.030 1 

2 13572.497 3C 
1 13572.497 3C 
1 13571.303 1 
13570.710 0 

1 13570.393 3 
2 13569.972 2 
13559.:'!6 1 
135tOJ.8iG 1 

1 1355o.<oi 1 
135L7.971 1 

2 13566.419 3 
1 13566.189 2 
2 13563.0138 5 
1 13562.718 6 
1 13562.134 4 
13561.129 1 
13560.800 3 

1 13560.666 2 
13550.453 0 
13560.314 2 

2 13559.220 3 
1 13558.326 2 
2 13557.334 3 
13555.550 0 

13573.8'tO 0 

I I 
I I 

I I 
1 .  

I I 
I 

I .  . .550 I 0.890 1.431 541 (-073 -63 
I 

35117.695-21542.435 -3 I . - . 1.5- 2.5 I . I 1.505 1.279 226 I 190 
I I .  I I 

23314.130-10233.473 - 4  1 6.0- 6.0 6.0- 6.0 I . 
7362.2351 DJO 
7363.2344 
7364.0995 
7364.3144 
7364.4375 

i I .  . i i i 7365.0831 
33629.300-47201.830 -33 i 
162'8.909-30461.399 7 1 
8763.139-22339.429 13 I 

. - . 2.5- 3.5 i 

. - . 2.0- 2.0 I 
I . - . 6.0- 5.0 I . - . 1.5- 2.5 I 

. - . 6.0- 5.0 I 

I 

1.242 0.895 347 
1.098 0.990 108 
0.362 1.049 687 

1.190 1.215* 25 
1.190 1.320* 130 

i 
1-197 -202 
1-162 -173 
I- 
I -313 
I 
I 

7365.8119 C2 
7365.8119 C2 
7366.4600 
7366.7819 
7366.9539 
7367.1825 
7367 -4681 
7367.7787 

I 
18572.411-32242.810 -6 I 
35432.095-21862.135 12 I 

I 
25516.261-40084.697 -29 i . - . 5.0- 6.0 i . 

I I .  
i 1.200 i.510+ 310 i -166 i 7368.0323 
I I t  ' I 7368.2690 _ ~ _  -~ 

25573.9i5-i2007.503 7 i 1.5- 1.5 1.5- 1.5 i i:627-0:017 1646 i 1.627-0.019 1646 i 241 241 i 7369.1120 
15406.760-28972.971 -22 I . - . 1.0- 2.0 I . I 0.890 0.794 96 1-139 -136 I 7369.2359 
17532.937- 3969.846 -3 I 3.5- 2.5 3.5- 2.5 I 1.234 1:670 .436 I 1.238 1.670 432 I 190 180 I 7370.9218 
16834.379-30397.106 -9 1 5.0- 5.0 5.0- 5.0 I .960 1.003 .043 I 0.961 1.005 44 1-089 -92 I 7371.1229 
16520.962-30033.102 -6 I . - . 5.0- 5.0 I . I 0.736 1.150* 414 I t  0 I 7371.4403 

i .  i 
I .  - I 

i 7371.9866 
I 7372.1654 

16834.379-30395.062 -17 i . - . 5.0- 4.0 i i i 0.961 0.920 41 f -169 i 7372.2383 
1 I .  I I 7372.3508 . -. -. - - . - i 7372.4296 

73 I 7373.0245 19277.180- 5717.976 16 I . - . 3.5- 3.5 I . 
17615.482-31173.814 -6 I . - . 2.0- 1.0 I . I 1.450 0.450*1000 1-129 -122 I 7373.5106 

7374.0502 

i :  i i 
I 0.847 1.596 749 I 

i 

22799.695- 9242.356 -5 1 4.5- 3.5 4.5- 3.5 I 1.320 11365 .045 I 1.330 1.369* ' 39 I 186 173 I 
i .  
I .  
I .  

i 7374.4766 
I 7375.0462 I I 7375.5000 

i 
13555.503 1 
13554.669 0 
13554.085 0 

1 13553.285 2 
2 13551.278 2 

i 
19553.257-33111.557 -15 I . - . 2.0- 
30590.765-17039.487 0 I 2.5- 1.5 2.5- 

i i -  
53 
396* 
-90 
224 
-200 

7375.8178 
7376.2531 
7377.3456 
7377.5410 
7378.2053 
7378.8163 
7379.1507 
7379.6557 

I .  
2.0 I . i-0.145 1.315 1460 i 052 
1.5 I 454 I 396 
5.0 I . . .550 I 0.736 1.290* 554 1-088 

.898 1:352 .454 I 0.900 1.354 
1 13550.919 3 15520.962-30071.890 -9 i 5.0- 5.0 5.0- 

29295.313-15745.648 34 I . - . 4.0- 
1324.337-28972.971 -7 I . - . 3.0- 
3534.096-21736.133 

O I . - * 15-0- 

1 13549.699 
1 13548.577 

1c 
2 
1 
0 
1 
4 
4 

3.0 i . 
2.0 I . 
7.0 I . 

I .  

i 1.106 0.794 312 i 
O I  I 1.143 0.000* 

I 
1 13547.963 
13547.036 

1 13546.013 
1 13545.312 
2 13544.387 

27837.955-14341.947 
14025.007-27570.322 
32210.400-18356.006 
15249.635-28793.800 
19776.904-33321.067 

5 i . - . 1.0- 2 .0  i 
-3 I 4 . 0 -  3.0 4.0- 3.0 I 
-7 I 2.5- 2.5 2.5- 2.5 I 1:339 1:365 

1:075 1:454 

i 0.870 0.8m 18 
.283 1 0.975 1.265 290 
-026 I 1.339 1.365 26 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-355 -350 I 7380.5950 
238 242 I 7381.0990 

-294 I 7381.2352 C2 1 135ri4.137 2 
1 135Vi.137 2 

-28 i . - . 2.0- 3.0 
-26 I . - . 6.0- 5.0 

0 I . - . 4 . 0 -  3.0 
-11 I . - . 5.0- 6.0 
-5 I 4 . 0 -  5.0 4 . 0 -  5.0 
-4 I . - . 5.0- 4.0 

i 0.715 1.083 368 
I 1.012 1.200* 188 
I 0.965 0.000* 0 
I 1.280 1.120* 160 

.379 I 1.070 1.454 384 
I 0.970 0.920 50 
I 
I 0.999 1.200* 201 

.082 I 1.150 1.057 93 
I 1.319 1.170* 149 
I 1.134 1.555 421 
I 

-196 i 7381.2352 t2 
-191 I 738'1.7285 C2 
-245 I 7381.7285 C2 

-046 -54 I 7383.1186 
-88 I 7353.3542 

I 7383.6012 
-231 -232 I 7384.1231 
194 194 I 7384.6429 

-170 I 7385.1919 
312 I 7387.2649 

I 7387.3735 

1 13543.232 0 
1 13543.232 0 
1 135'10.682 3 
1 13510.250 0 
13539.797 0 

1 13533.840 3 
2 13537.237 5 
1 13535.048 0 

I I 
-4 1 . - . 3.0- 3.0 I 
-8 I 2.5- 3.5 2.5- 3.5 I 
-7 I . - . 6.0- 5.0 I 
-8 I . - . 4.5- 5.5 I 

I I 

16595.103-30133.953 
29026.425-15<39.530 
20784.195-34519.250 
35033.315-22500.225 

1.149 1.067 

2 13533.082 i 
13532.Z-53 0 



I 

2 13532.651 1H 27523.600-13990.952 3 
i v m  916 o 

1 13529.576 i 2i8i2.6~2-35342.250 -2 
1 13529.370 1 12177.963-25707.345 -15 
1 1Z529.045 0 2339.053-36418.125 -27 
1 13528.5X 2H 21420.983-34749.520 1 
1 13.528.523 

13528.173 
1 13527.739 

13526.456 
13524 .954 

2 13523.9:4 
1 13523.591 

13521.109 
1 13519.768 
1 13519.235 
1 13517.859 
1 13517.708 

13517.473 
135 15.29 1 

1 13515.531 
1 13515.262 
1 13514.432 
1 13513.406 
1 13512.988 
1 13510.420 
1 13505.190 
1 13507.473 

13506.855 
1 13505.638 
1 13501.523 

13500.425 
2 13500.109 

13499.5Z3 
1 13498.820 
2 13498.455 
2 13493.175 

13497.945 
13497.591 

1 13497.191 
1 13496.617 
1 13495.646 

13495.262 
13495.017 
13493.948 
13493.233 

1 12491.319 
1 13430.793 
1 1Y23.683 
2 13437.439 

13485.927 
1 13433.777 28 1E897.584-32381.372 -11 
2 13G82.677 3 30646.175-17163.470 -28 

13452.342 1 
1 13452.004 

2H 11747.245-25275.795 -12 
3 
0 22Z37.092-36354,850 -19 
0 
1 
1 32041.795-18517.872 -9 
1 24090.570-37614.165 -4 
0 
6 22710.370-36230.135 3* 
0 37750.470-24231.226 -6 
1 14025.007-27542.874 2 
0 27045.963-13528.246 -9 
0 
0 
2 23207.126-36722.663 -6 
1 22Oi8.306-35603.582 -14 
1 17554.704-31069.124 12 
0 21227.793-34741.198 1 
4 14292.176-27805.163 1 
5 22719.717-36230.135 2 
5 16623.909-30397.105 -7 
6 14353.317-23350.802 -12 
1 
3 20065.327-33570.935 30 
3W 20654.712-34156.245 -10 
1 
0 33629.300-47129.430 -21 
1 
1 24158.741-37657.560 1 
1 25064.960-38563.445 -20 
2 32259.765-18761.580 -10) 
2 
1 
0 21263.339-34760.532 -2 

1U 12159.465-25655.090 21 
2 
1 

o 19776.904-33273.528 -7- 

6 
3 
2 17911.977-31403.302 -6 
0 15249.635-25740.433 -5 
2 21263.339- 7774.653 -3 

1 
3 33~3~3.~795-2~322.349 -7 

1 16734.151-30216.163 -8 

I I 
0.5- 1.5 0.5- 1.5 I .940 1.730 .790 I 0.940 1.728 788 

I .  1 - . 4 . 0 -  4 . 0  I . I 1.040 1.110 70 - . 1.0- 2.0 '1 . I 0.525 0.720 195 . - . 4 . 0 -  4 . 0  I . I 1.263 1.075 188 

. - . 0.0- 1.0 I . I 0.000 0.706 0 

- . 3.0- 4 . 0  I . I 1.110 1.080* 30 

.981 2:757 1776 I 0.981 2.755 1774 - . 7.0- 6.0 I . I 1.130 1.190 60 

5 
- . 2.0- 2.0 I . I 0.980 0 . 4 1 1 ~  569 . - . 4 . 0 -  5.0 I . I 0.975 1.270* 295 . - . 0.0- 1.0 I . I 0.000-0.590* 0 

I .  I 

. - . 3.0- 2.0 I . I 1.653 1.085 578 

6.5- 7.5 I 1.060 1910 .150 I 
I .  I 
I .  1 

1 .  I 
1.5- 0.5 1.5- 0.5 I 

10.0- 9.0 10.0- 9.0 I 1.265 1:255 .01 I 1.260 1.255 

8.0- 9.0 8.0- 9.0 . - . 6.0- 6.0 
. - . 8.0- 8.0 - . 4 . 0 -  5.0 

5;O- 5;O 5.0- 5:0 
9.0- 9.0 9.0- 9.0 
6.0- 5.0 6.0- 5.0 
4 . 0 -  3.0 4 . 0 -  3.0 

3.0- 4 . 0  3.0- 4 . 0  
1.0- 1.0 1.0- 1.0 

- . 2.5- 2.5 

- . 2.0- 3.0 . - . 1.5- 2.5 
- . 5.5- 5.5 

I 
I 
1 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1:14 

.970 
1.20 
1.095 

-789 

.zoo 
1:oo 

.ll .03 

.025 .054 

.25 ,054 

.005 .090 

.890 . l o 1  

.13 .13 

.307 1107 

1.135 1.110 25 
1.060 1.070s 10 
1.170 1.135s 35 
i i 3 4 6  i ; O S O  276 

0.786 0.887 i o 1  

0.970 1.024 54 
1.200 1.25% 55 
1.098 1.005 93 

0.998 1.130* 132 
0.200 1.305 1105 

1.242 0.920 322 

1.240 1.132* 108 
0.580 1.085 505 
1.180 1.296* 116 

. - . 5.0- 6.0 i . i 0.610 1 . 1 4 0 ~  530 . - . 6.0- 7.0 I . I 1.012 1.070* 58 
4 . 0 -  4 . 0  4 . 0 -  4 . 0  I .845 1:160 -315 I 0.844 1.165 321 

I 
I 
1 
I 

5.0- 5.0 5.0- 5.0 I 
- . 2.0- 3.0 I 

5:O- 4 . 0  5.0- 4 . 0  I 
5.5- 6.5 5.5- 6.5 I 

I 
5.0- 5.0 5.0- 5.0 I 
3.5- 4.5 3.5- 4.5 I 

I . - . 2.0- 2.0 I 

I 
I 
I 

.442 1 
:145 11205 .060 .I 1.145 1.205 60 

I 0.715 0.970 255 
160 1:46 .86 I 0.610 1.453s 853 
.170 1.310 .140 I 1.180 1.314 134 

I . .095 I 1.280 1.190 90 
.28 1.21 .07 I 1.272 1.200 72 

I 
I 0.928 1.143 215 

I 
29 I 

I 
-11 I 

-140 I 
-158 I 

-8 i 
-38 I 

192 I 
-182 I 

I 
I 

169 174 I 
24 I 

I 
099 -103 I 

-196*( 
-278 I 

119 I 
I 
I 

63 I 
53 I 

-59 I 
-105 I 

143 -145 I 
088 -96 I 
,115 -117 I 
,049 -54 I 

I 
,171 -173 I 
062 -60 I 

I 
I 
I 
I 
i 

409 I 
I 
I 

106 I 
-230 I 

,286 -291 I 
I 
I 
I 
I 

,299 -302 I 
-270 I 

-93 I 
386 375 1 

I 
-308 i 

307 307 I 
I 

-206 1 

7387.5002 
7388.4475 
7389.1792 
7389.2917 
7389.4693 
7389.7462 C 2  
7339.7462 C2 
7389.9456 75859 
7390.1827 
7390.8836 
7391.7044 
7392.2728 
7392 -4494 
7393.8064 
7394.5398 SI f1.32 
7394.8297 
7395.5786 
7395.6667 
7395.7952 
7396 A420 
7396 A579 
7397.0052 
7397.4594 
7398.021 1 
7398 -2499 
7399.6562 
7400.8778 PB 
740 1.2706 PB 
7401.6093 
7402.2762 
7404.5323 
7405.1345 
7405.3079 
7405.5937 
7406.0150 
7406.2098 
7406.3689 
7406.4951 
7406.6893 
7406.9088 
7407.2239 
7407.7568 
7407.9676 
7408.1021 
7408.6890 
7409.0815 DJO 2JDG 
7410.1327 
7410.4216 
7411.5808 
7412.2644 
7412.5458 
74 14.2775 
74 14.8324 
7415.0666 
74 15.2525 



I OBS 03s TERH TERH 
C HAVEtLV:OER I T2 - T1 0-C I J2 - J1 J2 - J1 

13473.816 1 
2 13475.357 4 
1 13473.913 2 
1 13G73.281 1 
1 13472.512 1 

13472.272 0 
1 13470.480 2 

13470.114 2 
13469.429 1 

2 13469.172 4 
13465.316 2 

I 
I 

1 13490.794 1W 22Z39.053-36369.870 -23 1 . - . 4 . 0 -  5.0 

27466.315-13990.952 -6 i 1.5- 1.5 1.5- 1.5 
31046.528-17572.608 -7 I 2.0- 2.0 2.0- 2.0 
14353.317-28326.610 -12 I . - . 4 . 0 -  4 . 0  
19496.402-32968.906 8 I . - . 3.0- 4 . 0  

I 
I 
I 
I 

16734.151-30204.635 -4 I 2.0- 1.0 2.0- 1.0 

22107.410- 8638.233 -5 I 5.5- 5.5 5.5- 5.5 

1 13467.012 6 
1 13466.383 5 
1 13453.180 7 
1 13462.313 1 
1 13462.161 1 
1 13461.130 0 

13450.457 1 
13460.197 1 
13459.345 1 

1 13458.153 1 
1 13455.079 4 
2 13454.130 1 
1 13453.127 9 
2 13452.674 5 
1 13452.025 0 

13451.012 0 
1 134r18.785 4 

13G47.095 
1 13446.233 
2 134q5.947 

13445.505 
2 13444.083 

13443.6 10 
2 13443.214 
1 134q2.053 

13441.909 
1 13439.916 

13439.501 
1 13536.320 
2 13’t25.305 

13430 .SP5 ~~ . 

1 13‘i50.515 

1 13425.432 
1 13(+23.123 

13427.250 

1 13’>X.!,?J 

1 13426.762 
13425.342 
13425.26 ~ ~. ~~~ 

1 1322.755 
1 13421.141 

13420.790 

23705.495-10238.473 - i o  i 7.0- 6.0 7.0- 6.0 
10485.922-23953.307 -2 1 1.0- 2.0 1.0- 2.0 
15074.9%-28553.138 0 I 7.0- 7.0 7.0- 7.0 
17031.874-30544.187 0 I . - . 4 . 0 -  3.0 
31233.645-17776.433 -1 
36483.410-23022.274 -6 

. - . 3.0- 2.0 . - . 4 . 0 -  5.0 

22307.633-35766.380 6 i . - . 3.0- 4 . 0  
16520.962-29976.039 2 I . - . 5.0- 4 . 0  
20952.550- 7498.364 -6 I . - . 1.5- 2.5 
21227.793- 7774.653 -13 I 4.0-  4 . 0  4 . 0 -  4 . 0  
28341.215-15488.530 -11 i . - . 2.5- 3.5 
20306.482-33758.523 -15 I . - . 4 . 0 -  5.0 

I 
14912.011-28350.802 -5 i . - . 4 . 0 -  3.0 
30193.265-16745.720 -4 I 1.5- 2.5 1.5- 2.5 2 

1 
4 
6 
2B 
1 19465.530-32910.615 -2 
0 

I 
12159.465-25505.707 -4 I 4 . 0 -  4 . 0  4 . 0 -  4 . 0  
27879.305-14433.351 -7 I 0.5- 1.5 0.5- 1.5 

0 23630.290-43073.510 -6 
3 14353.317-28295.380 -5 
1 
i 24759.250-~199.170 -4 
1 
1 19281.9 17-327 18 .Z68 -31 
5 27 162.335-13726.318 - 11 
1 
3 20597.436-34127.955 -1 
1U 26524.706-33253.110 4 
1U 9324.351-23152.755 4 
3 19959.027-333s7.151 -1 
1 
1 27768.715-14341.947 -6 
0 
2 
in 12351.522-25774.2za -11 
1 20043.465-33464.592 14 
0 

. - . 4.5- 3.5 

. - . 5.5- 4.5 . - . 4 . 0 -  4 . 0  

. - . 6.0- 6.0 

. - . 2.0- 1.0 
1.5- 2.5 1.5- 2.5 

. - . 7.0- 8.0 . - . 4 . 0 -  4 . 0  . - . 3.0- 2.0 . - . 1.0- 2.0 

. - . 1.0- 2.0 

6.0- 6.0 6.0- 6.0 . - . 5.0- 4 . 0  

1:788 1:723 .065 
1.500 -555 .945 

. .315 

1.360 1i514 .154 

1:272 1:426 .154 
.355 1.263 .908 

1.097 1.057 .040 

1:345 1:462 .117 

1136 1:67 .31 

0:806 1:927 
315 
121 

1:043 :779 .264 

.995 .932 .063 

1.263 1.069 194 

1.793 1.728 65 
1.480 0.555* 925 
0.786 1.260* 474 
1.555 1.115 440 

0.928 0.590* 338 

1.362 1 . 5 1 4 ~  152 

1.277 1.431 154 
0.355 1.265 910 
1.097 1.060 37 
1.217 0.946 271 
1.105 0.565 540 
1.100 0.817s 283 

1.434 1.055 379 
0.736 1.070 334 
0.350 1.321 971 
1.346 1.463 117 
0.968 1.057 89 
1.123 0.830 293 

0.496 0.887 391 
1.364 1.671 307 

0.844 1.160 316 
0.802 1.925 1123 

1.151 0.845 306 

1.130 0.950* 180 
0.786 1.155 369 

1.098 1.068 30 

1.822 0.600*1222 
1.046 0.784 262 

1.250 1.185 65 
1.145 0.920* 225 
0.442 0.580 138 
0.760 1.285* 528 

0.722 0.852 130 

0.995 0.915 80 
0.925 0.000* 0 

153 
118 

- 199 

165 

19 1 
-375 - 197 

042 

75 
216 

316 

-179 
326 - 

284 

- 129 
- 

t 

t 

-193 - 

I 
-218 I 

I 
150 I 
118 I 

-253 I 
-205 I 

I 
-193 I 

I 
I 

169 I 
I 

191 I 
-377 I 
-195 I 
-153 I 

I 
-51 I 

I 
I 
I 

-34 I 
43 I 

141 I 
80 I 

231 I 
-229 I 

I 
43 I 

318 I 
I 

-183 I 
327 I 

I 
-140 1 

I 
14* I 

-110 I 
I 

-225 I 
I 

-176 I 
277 I 

I 
-129 I 
-135 I 
-407 I 

25 I 
I 

232 I 
I 
I 

-194 I 
-13 I 

I 

7415.9181 
7417.0064 
7418.9 103 
7419.7054 
7420.0534 
7420.4769 
7420.6091 
7421.5963 
7421.7980 
7422.1754 
7422.3170 
7422.7888 
7423.5075 
7423.8543 
7425.6205 
7426.0987 
7426.1825 
7426.75 13 
7427.1226 
7427.266 1 
7427.7363 
7428.0630 
7430.0913 
7430.5878 
7431.1694 
7431.4196 
7431.7776 
7432.3378 
7433.5680 
7434.2562 
7434.5028 
7434.9767 
7435.1376 
7435.3820 
7436.1684 
7436.4301 
7436.6491 
7437.2837 
7437.37 11 
7433.4740 
7438.7037 
7440.4648 
7440.6387 
7443.4535 
7443.6791 
7444.8487 
7444.8487 
7445.0067 
7445 .ti908 
7445.7614 
7445.9943 
7446.5246 
7447.9342 
7448.8798 
7449.0747 

HAZY 

ISP 

c2 
c2 



1 13420.517 0 26564.150-40084.697 -30 
13420.214 0 
13919.310 0 

1 13419.031 0 19C53.958-32478.986 3 
1 13418.722 1H 20709.453-34128.094 96 

13918.263 1 
1 13417.447 1 18953.921-32331.372 -4 
1 13417.194 0 2415e.741-37575.920 15w 

13416.652 0 
1 13414.9C2 0 38168.603-24753.684 -17 - - . - . - - 
1 i % + i ~ . 5 9 4  0 14912.011-28326.610 -5 
1 13414.027 2 27755.977-14341.947 -3 
2 1313.427 211 32750.875-46154.290 -8 
1 13412.573 2H 39618.160-26205.559 2 
2 13411.604 4 22653.965- 9242.356 -5 
2 13411.146 1 

13410.565 0 
2 13403.678 3 
1 13409.399 1 
1 13407.606 2 
1 13407.359 1 

13406.662 2 
1 13406.025 1 

13403.122 0 
1 13402.814 1 
1 13402.205 2 

13401.937 0 
1 13398.191 3 
1 13397.912 0 
2 13395.141 4 
1 13393.345 0 

13392.956 0 
2 13391.796 0 

13391.044 0 
2 13390.371 1 

13130.127 1 
1 133P5.283 3 

13385.041 1 
13324.545 0 
13333.396 1 
1352.245 1 

1 13Y0.335 3 
1 133f0.472 3 
1 13379.517 1 
1 13378.519 6 

13377.455 3 
13377.062 1 

1 13376.681 1 
13375.122 1 
13374.939 0 

1 13374.364 2 
13373.645 0 
13373.1;;4 0 
13371.692 1 

1 13406.834 2 

35273.260-21862.135 21 

22652.035- 932.356 -1 
3’t337.513-20988.110 -4 
33729.775-20322.165 -4  
12897.534-32304.979 -6 
32253.305-1E356.461 -10 

19776.904-33182.933 -4 

34075.030-20672.283 17 
30974.813-17572.608 0 

21031.258-34429.460 -11 
20709.455-34107.378 -8 
25403.645-12007.503 -1 
18591.122-31984.470 0 

24337.845-37729.665 -24 

11504.095-24894.460 6 

32728.585-19343.298 -4 

205’10.110-33920.944 1 
14737.7Gs-28118.262 -2 
17031.874-33451.399 -8 
11747.245-25125.763 1 

19326.512-32503.199 -6 

13602.505-31976.844 25 

I 
I 1.135 1.510 375 

I 

I .  I 
- . 6.0- 6.0 I . 

I .  I - . 5.0- 6.0 I . I 1.375 1.110 265 
- . 3.0- 4 . 0  I . I 1.240 0 . 0 0 0 ~  0 

I .  I - . 4 . 0 -  5.0 I . I 1.251 1.190 61 - . 2.0- 2.0 ! . 1.240 1.22031 20 
I .  I . - . 5.0- 4 . 0  I . I 1.080 0.975~ 105 - . 4 . 0 -  4 . 0  I . I 0.496 1.260~ 764 

- . 3.0- 2.0 I . I 1.370 0.852 518 - . 4.5- 3.5 I . I 0.970 1.090~ 120 
- . 3.0- 3.0 I . I 0.270 0 . 7 0 1 ~  431 
- . 2.5- 3.5 I 1.36 1:37 .01  I 1.360 1 . 3 6 9 ~  9 - . 1.5- 2.5 I . 1 0.865 1.320~ 455 

3.5- 3.5 3.5- 3.5 
- . 3.0- 4 . 0  - . 5.0- 6.0 - . 5.0- 4 . 0  
- . 4 . 0 -  5.0 

- . 6.0- 6.0 

- . 3.0- 2.0 
- . 3.0- 2.0 

- . 2.0- 2.0 
- . 3.0- 3.0 

2.5- 1.5 2.5- 1.5 
- . 4 . 0 -  3 . 0  

- . 2.5- 2.5 

- . 3.5- 3.5 

3.0- 3.0 3.0- 3.0 

3.0- 2.0 3.0- 2.0 
3.0- 3.0 3.0- 3.0 - . 4 . 0 -  5.0 
0.0- 1.0 0.0- 1.0 
6.5- 7.5 

1:185 1:355 .170 

1:032-0:017 1049 

.947 11135 .188 

. O O O  .311 
1.166 1.008 .158 

1.185 1.369 184 
1.155 1.374 219 
1.125 1 . 3 6 0 ~  235 
1.280 0 . 9 9 0 ~  290 
1.158 1.325 167 

1.012 1.050 38 

0.975 1.430* 455 
1.050 0.555~ 495 

1.455 0 .930~  525 
1.240 1 . 1 6 0 ~  80 
iI029-0:0i9 i o 4 8  
0.965 1.090 125 

0.900 1 . 0 5 0 ~  150 

0.859 0.740 119 

0.947 1.135 188 

0.830 1.040~ 210 
0.815 1 .250~  435 
1.217 0.990 227 
0.000 0.314 0 

I .  I 
- . 3.0- 3.0 I . I 1.435 0.825 610 

I .  I 
I .  I - . 6.0- 7.0 I . I 0.910 1.095 185 
I .  I 
I .  I 
I .  I 

-105 

-303 
2 

-29 1 
14 

-153 - 156 
137 127 

41 
198 190 

- 

176 166 
1894 
334 

-305 
151 

-163 -174 

174 
264 

93 
4 

356 350 
-80 

-249 

-498 -496 

16 1 

177 174 

+ 33 
-30 - 194 
-29 

279 

-57 

64 

7449.2262 
7449 13944 
7449.8962 
7450.051 1 
7450.2171 
7450.4775 
7450.9306 
7451.071 1 
7451.3721 
7452.3442 
7452.5153 
7452.8303 
7453.1748 
7453.6382 
7454.1768 
7454.4313 
7454.7543 
7455.2474 
7455.4025 
7456.3995 
7456.5202 
7456.8289 
7456.9246 
7457.2789 
7458.894 1 
7459.0655 
7459.4044 
7459.5536 
7461.6392 
7461.7946 
7462.7811 
7464.3374 
7464.5553 
7465.2024 
7465.6216 
7465.9969 
7466.1329 
7468.8349 
7468.9699 
7469.2467 
7469 .a379 
7470.5304 
747 1.3176 
7471.5203 
7472.0536 
7472.6 110 
7473.1998 
7473.4249 
7473.6378 
7474.5089 
7474.61 12 
7474.9325 
7475.3344 
7475.5921 
7476.4262 

HAZY 
HAZY 

CQ 

CQ 

JQGQ 

f\ 
N 
0 



e 
C CICVEtIUtIBER I 12 - T1 0-C 

13370.956 1 

13369.377 1 
133t9.108 0 

1 13370.232 1 19553.257-32928.540 -1 

1 13367.956 7 11340.715-25208.672 -1 
1 13367.103 1 185’15.193-31413.230 -14 
1 13366.695 1 17911.977-31273.667 5 
1 13362.956 
2 13352.596 
13360.222 

1 13359.547 
1 13357.946 
1 13357.851 
2 13356.573 
1 13356.573 
1 13355.443 
1 13351.890 
13350.6 19 

2 13350.035 
13349.832 

1 13343.118 
2 13357,520 
13347.039 
133C5.833 

1 13344.113 
2 13343.788 
1 13342.624 
1 13342.132 
1 13341.659 
1 133.10.353 
1 13339.535 
13337.156 

1 13336.860 
1 13335.460 
2 13334.710 
13334.537 
13333.457 
13332.839 

1 13332.294 
1 13331.078 
1 13330.437 - . . . . . - . 
1 13329.668 
1 13328.970 
13323.445 

2 13328.243 
1 13326.894 
2 13326.420 
1 13316.279 
1 13325.i49 
13325.0 12 
133211.641 
1333.115 

1 13323.852 
1 13323.555 
1 13322.367 

1 25591.845-33954.8(,0 -39 
0 33189.610-19827.020 6 
0 
0 27781.032-41140.580 -1 
16 34030.240-20672.283 - 1 1  
16 34030.240-20572.390 1 
2 30102.315-16745.720 -22 
2 24455.635-37813.200 8 
0 17615.482-36970.926 -1  
8 19496.402- 6144.515 -7 
4 
3 288-S8.570-15488.530 -5 
3 
1 20697.436-34045.560 -6 
1 27338.500-13990.952 -28 
0 
1 
1 15249.635-23593.749 -1 
3 35593.540-23249.745 -7 
3 29038.272-15745.648 0 
2 31113.615-17776.483 0 
2 l7615.Q2-30?57.140 1 
5 23578.836-10223.473 0 
2 21337.573-34677.111 -3 
0 
0 18502.505-31939.345 20 
2 31233.379-17897.917 -2 
1 29621.300-16266.582 -8 
1 
1 

1 32669.730-19337.431 -5* 
2w 

4 18046.108-313i7.i93 -7 _ _ .  

714 22509.712- 9179.262 -13 
4 32186.115-1t856.461 14 
1 19426.512-32755.472 10 
2 
3 35525.910-22197.670 3 
2 35063.037-21736.133 -10 
1 35138.555-21662.135 -10 
1 16834.379-30160.654 -6 
1 14653.317-28178.473 -7 
1 
1 
2 
1 20769.512-34093.375 -1 1  
1C 21337.573-34661.105 4 
0 29065.029-15745.648 -14 

08s 09s TERtl TERIl 1 06s 09s OBS 
J2 - J 1  J? - J 1  I 62 GI DG 
-------------------t-----------------. 

I 
I .  . - . 2.0- 2.0 I f 

I .  
I .  

. - . 4 . 0 -  3.0 I . . - . 5.0- 5.0 I . . - . 3.0- 2.0 I . . - . 2.5- 1.5 ! 

3.0- 2.0 3.0- 2.0 I .806 .485 .321 

. - . 6.0- 7.0 . - . 2.0- 2.0 . - . 2.0- 1.0 . - . 2.5- 2.5 . - . 3.0- 2.0 . - . 2.0- 1.0 
3.0- 3.0 3.0- 3.0 1:535 1:470 .065 

. .  

. .  . .  . .  

. .  
4.0-  4 . 0  
5.0- 5.0 . .  . .  
4.5- 3.5 . .  . .  . .  . .  

. .  

. .  . .  

I .  
7.0- 7.0 I . 
1.5- 1.5 I . 

I .  
I .  

2.0- 1.0 I . 
5.5- 4.5 I . 
3.0- 3.0 I . 
2.0- 2.0 I . 
2.0- 2.0 I . 
5.0- 6.0 I 1.12 
4.0- 4 . 0  I . 

I .  
6.0- 6.0 I . 
1.5- 0.5 I . 

I e .  

I .  
I .  

2.0- 1.0 I . 
4.0- 4 . 0  I .695 
5.0- 5.0 I 1.287 
4 . 0 -  5.0 I . 
3.0- 4 . 0  I . 

I .  
4.5- 3.5 I 1.176 
6.0- 7.0 I . 
3.5- 2.5 I . 
5.0- 4.0 I . 
4.0- 3.0 I .. 

I .  
I .  
I .  

2.0- 1.0 I . 
4 . 0 -  4 .0  I . 
2.0- 3.0 1 . 

4.0- 3.0 I . 

1 :43  31 

-975 .280 
1.454 .167 

1:527 .359 

-0.145 1.060*1205 

0.811 0.490 321 
0.694 0.742 48 
1.145 1.010* 135 
0.990 1.020~ 30 
1.121 1.733 612 

1.250 1.470~ 220 
1.300 1.430* 130 
1.300 0.000* 0 
1.158 
1.000 
1.450 
1.555 

0.845 

1.250 
0.876 

0.715 
1.145 
1.005 
0.865 
1.450 

.671 513 

.955* 45 

.295 1155 

.473 82 

.057 212 

.170* 80 

.728 852 

.713 998 

.475 330 

.145 140 

.565 300 

.980 470 
1.120 1.431~ 311 
1.137 1.OSO 57 

0.910 1.200* 290 
1.090 0.450 640 
1.045-0.122 1167 

0.965 2.410~1445 - 
0.694 0.973 279 
1.287 1.454 167 
1.212 1.325 113 
1.435 1.005 430 

1.176 1.530 354 
1.le8 0.000* 0 
1.154 i.320~ 166 
0.961 1.030 69 
0.786 0.000* 0 

1.070 1.310+ 240 
1.137 1.100 37 
1.284 1.145 139 

30 

0 3 3  -47 
97 

-116 

247 

-57 
215 
218 
355 
-50 
-109 

190 191 

269 

- 158 
41 

-377 

181 161 

177 -161 
- 17 

174 -178 

-106 
297 -299 

219* 

363* 

33 
122 125 
118 122 

-206 

356 344* 
171 154 

284* 
180 -161 

-308 

56 
-89 
169 

7476.8378 
7477.2147 
7477.7208 
7477 -87 13 
7478.5157 
7478.9901 
7479.2212 
7481.3140 
7481.5155 
7482.8449 
7483.2230 
7484.1199 PB 
7484.1731 PB 
7484 .a892 c2 
7484.8892 C2 
7485.5225 
7487.520 1 
7488 2273 
7488.5549 
7488.6687 
7489.6304 
7489.9659 
7490.2358 
7490.8846 
749 1.8782 
7492.0607 
7492.7143 
7492.9906 
7493.2563 
7493.9842 
7494.4494 
7495.7862 
7495.9526 
7496.7395 
7497.1612 
7497.2585 
7497.8657 
7498.2133 

7499.2038 
7499.5644 
7499.9970 
7500.3898 
7500.6847 
7500.7989 
750 1.5582 
7501.8250 
7501.9044 
7502.5406 
7502.6 177 
7502.8266 
7503.1228 
7503.2709 
7503.4488 
7504.1073 

7498.5198 



I 

C NIVEtl’J!lBER I T2 ’ - TI 0-C 

13321.950 0 
2 13321.413 6 28809.965-15458.530 -16 
13321.111 214 

1 13320.115 7 11840.715-25160.827 3 
1 13319.729 0 320X3.610-1371S.E52 I* 
1 13319.263 1 13517.647-26836.911 -1 
1 13317.255 0 22719.949-36037.220 -16 
13316.942 1 

1 13315.823 9 17615.482- 4299.659 0 
1 13315.250 3 17081.874-35397.106 18 
13312.833 0 - - -. - - - 

1 13Z11.915 3 15249.635-28551.548 2 
1 13311.051 1 13726.661-27037.718 -6 
1 13309.593 3 22318.8f.O-36125.425 8 
1 13388.784 4 15424.387-28733.159 12 
13303.051 1 
13307.333 2 . 

1 13306.793 1 19496.402-3Z303.199 -4  
1 13306.303 2 23309.5S5-37215.900 -12 
1 13305.418 8 14232.176-27597.590 4 
1 13304.426 2 18672.411-31976.844 -7 
13303.9G8 1B 

1 13333.826 1B 18147.975-31451.814 -13 
13303.039 4 
13302.521 2 

2 13332.181 2 34244.620-21542.435 -4 
1 13301.894 0 24733.061-38034.960 -5 

1 13299.981 4N 22182.030-35482.018 -7 

1 13237.333 4 20830.616-34127.955 -6 

13300.933 1 

13297.976 0 

1 13295.815 1 26973.744-13577.903 -26 

1 13293.358 1 20697.436-33990.780 14 
132P4.713 2N 

13293.099 1 
13591.830 1 

1 17.291.422 1 17081.874-30373.329 -33 
1 13230.833 2 16595.103-23Z35.947 5 
1 13290.043 1 18181.485-31471.542 -14 
1 13233.027 2 30612.323-17323.291 -5 
13287.430 2 
13237.100 1 . - - - . . . . . 

1 1326.833 0 33609.070-20322.165 -22 
1 1325.644 4 14025.007-27311.653 -7 
2 1335.632 4 23774.175-154Z8.530 -13 
2 13285.444 2 30031.180-16745.720 -16 

1 13284.324 2 14592.549-27976.eS1 -8 
13285.118 1 

1 13281.982 9 15526.512- 6144.515 -15 
2 13281.180 2 33457.050-20175.895 25 
.13fS0.652 0 ~~~ ~ _ _  
13220.047 0 
13279.323 0 
13279.157 1 

1 13278.877 2 18953.921-32242.810 -12 

- . 2.5- 3.5 i 1.230 1.056 .i74 i 1.230 i.o57* 173 i 302 317 i 7504.6413 
I _  . 1 I I 7504.8148 B .~ 

- . 3.0- 3.0 I .81 .80 
- . 3.0- 2.0 I . 
- . 2.0- 2.0 I . - . 4 . 0 -  5.0 I . 

. - - . . - . . - - i 0.811 0.800 1 1  i- -20 i 7505.3760 
I 1.165 0.504 661 1-221 -204 I 7505.5935 
I 0.892 1.260* 368 1-283 -301 I 7505.8561 
I 1.070 1.155 85 I I 7506.9878 

i .  i i- i 7507.1643 
2.0- 2.0 2.0- 2.0 i 1.450 1.481 .os1 i 1.450 1.482 32 i 124 126 i 7507.7951 

- . 4 . 0 -  5.0 I . I 1.217 1.005 212 I -109 I 7508.1182 
I .  . 1 I 1 7509.4814 . - - - . . - . . 

- . 2.0- 2.0 i ;7i5 i760 .045 i 0.715 0.784 69 i-179 -172 i 7509.9992 
- . 3.0- 2.0 I . I 1.150 1.300* 150 1-356 -344 I 7510.4867 
- . 6.0- 7 . 0  I . I 1.335 1.060 275 1-113 -107 I 7511.3094 

310- 4 . 0  3.0- 4 . 0  I 1.10 1103 .07 I 1.106 1.035 71 1-102 -101 I 7511.7660 

I i .  
I .  

i+ i 7512.1798 
I I 7512.5569 ~ ~ 

- . 3.0- 3.0 i . i 1.555 0.825 730 i -170 i 7512.8900 - __.. 

5.0- 4 . 0  5.0- 4.0 i . i 1.242 i.485 243 i -  -145 i 7513.1666 ISQ 
5.0- 4 . 0  5.0- 4 . 0  I .97 .93 .04 I 0.970 0.930 40 1-098 -103 I 7513.6664 - . 6.0- 7.0  I . I 1.190 1.095* 95 1-175 -167 I 7514.2266 

4.5- 5.5 

I I I 7514.4966 
I 1.049 1.080 31 I -144 I 7514.5655 

i .  . .i68 i 
I .  . I 

i 326 i 7515.0100 JQ so 
I I 7515.3027 . - . - . - . -. 

255 i 7515.4948 - . 1.5- 2.5 i : i 1.528 1.279 249 i - . 7.0- 6.0 I . I 1.275 1.140 135 I -274 I 7515.6569 
I .  I 1-221 I 7516.1971 

-4 I 7516.7379 PB 2.0- 3.0 2.0- 3.0 I 1.295 1:675 .380 I 1.295 1.679 384 I+  

8 .0 -  8 . 0  8 . 0 -  8.0 i 
2.0- 1.0 2.0- 1.0 I 

I - . 7 .0 -  6.0 I 
I 
I - . 4 . 0 -  4 . 0  I 

- . 3.0- 3.0 I 

i .  i i i 7517.8713 

- 
- 

- 
3:5- 3:5 

- 
3.0- 3.0 - 

- 

1.11 1.18 .067 . .258 

0.0- 1.0 i . 
3.0- 4 . 0  I . 

I .  
I .  

5.0- 6.0 I . 
4 . 0 -  5.0 I . 
3.5- 2.5 I . 3.5- 3.5 I 1.13 1:06 . 

1.110 i.i85+ 75 i-136 -138 
1.210 1.442 232 I+ 2 

1.250 0.920* 330 I -158 
I 
I 
I 

1.217 1.345 128 I , -307 
0.999 1.330* 331 I -337 

7518.2348 
7519.0932 

i 0.000 2.188 
I 1.408 1.250* 
I 

o i -103 i 
120 I 

I 
158 I 

I 7521.9060 

i 
181 I 

07 I 1.140 1.057~ 83 I 372 I 
421 I 342 I 

I i 
I 1.057 1.360* 303 I 
I 0.975 1.035 60 I -84 I 

i .  
2.0- 3.0 I . i 0.292 1.080 
3.0- 3.0 I 1.420 1:458 .OB I 1.435 1.473 
3.5- 3.5 I . I 1.002 1.515 

I .  I 
I .  
I .  
I .  

4 . 0 -  5.0 I . i 
I 1.251 1.215 

788 I I -145 I I 
38 1 080 78 I 
513 I , 219 I 

I I 
I I 
I I 
I I 

36 I -300 I 

7522.3535 
7522.9339 
7523.838 1 
7524.0250 
7524.1479 
7524.2832 
7524.8564 
7524.9628 
7525.1475 
7525.5973 
7526.9243 
7527.3788 
7527.6511 
7528.0210 
7528.4314 
7528.5085 
7528.6843 c2 

c- 
N 
N 



c 
1 13278.877 2 16334.379-30113.280 -24 
1 13278.318 1 14692.549-27970.881 -14 
1 13277.533 4 200't3.465-33321.067 -14 
1 13276.831 0 23315.209-36592.070 -30 

13274.259 
13274.050 

1 13273.296 
2 13272.904 

13272.5'13 
13272.325 
13271.904 

1 13271.505 
1 13270.865 
1 13270.683 
1 13270.207 
2 13269.965 

13269.215 
1 13266.112 
1 1325'1.914 
1 13264.914 
2 13262.964 
1 13262.501 
1 13262.261 
1 13261.237 
1 13259.659 
1 13259.064 
1 13259.064 

13258.80 1 
13256.196 

2 13255.570 
13253.353 
13252.97 1 

1 13252.6% 
13252.514 

1 13250.694 
1 13249.781 
1 13243.724 
1 13247.750 
2 13247.099 
1 13246.955 
1 13245.867 
2 13245.2?9 

13242.248 
1 1321il.839 

1324 1.531 
13241.079 
13?40.31? 

1 11'239.097 
1 13237.516 
1 13334.752 
1 13233.757 
2 13233.101 

13232.178 
1 13?31.477 
1 13231.cz10 

0 
0 
214 25511.308-40084.697 -33 
3 17242.750- 3959.846 0 
0 
0 
2 
2 27261.060-41140.530 -15 
3C 18181.455-31452.362 -12 
2 15074.958-253'15.647 -6 
1 17911.977-31182.179 5 
4 29556.550-162E6.582 -3 
0 

. .  

. .  

. .  . .  

. .  . .  

. .  . .  . .  . .  
1.5- 0.5 

1 24149.351-37415.495 -22 i . - . 
5 14553.317-28118,262 -31 I 4.0-  3.0 
5 23037.432- 9772.532 14 I 1.0- 0.0 
0 35550.660-22197.670 -26 I . - . 
1 32118.980-18856.461 -18 I . - . 
0 22219.737-35432.018 -20 I . - . 
1H 22666.777-35928.010 4 I . - . 
1 3~24.953-17765.281 -13 i . - . 
0 19496.402-32755.472 -6 1 . - . 
0 26009.000-39268.050 14 I . - . 

! 0 
-w. 
LL 1 
2 35117.695-21362.335 10 1 1.5- 2.5 
1 I 
1 I 
1 18578.669-31831.325 -10 I . - . 
0 I 
3 14292.176-27542.874 -4 I . - . 
3 9724.351-22974.132 0 I . - . 
5 16334.379-36033.102 1 I 5.0- 5.0 
2 21031.258-34279.010 -2 I . - . 
2 27680.450-14433.351 -10 I . - - 
2 18963.921-32210.885 -6 i . - . 
9 15449.472- 2203.606 1 I 0.0- 1.0 
2 20121.145-33366.475 -31 I . - . 
1 I 
1 21812.632-35054.555 -3 I . - . 

3 16C34.379-30071.890 5 I . - . 
4 22023.396-35323.031 7 I . - . 
0 33974.800-20741.029 -14 I . - . 
5 20511.905- 7278.862 18 I 4.5- 4.5 
1 I 
:B i4232.176-27523.650 3 I . - . 
i a  26159.538-39~0.945 3 I . - . 

5.0- 6.0 
2.0- 2.0 
5.0- 5.0 
2.0- 3 . 0  

7.0- 6.0 
2.5- 2.5 

7.0- 7.0 
0.0- 1.0 
7.0- 6.0 
5.0- 4 . 0  
1.5- 0.5 

5.0- 5.0 
4 . 0 -  3.0 
1.0- 0.0 
3.5- 3.5 
4 . 0 -  5.0 
4 . 0 -  3.0 
3.0- 4 . 0  
3.0- 3.0 
3.0- 4 . 0  
3.0- 4 . 0  

1.5- 2.5 

1.0- 0.0 

5.0- 5.0 
3.0- 3.0 
5.0- 5.0 
2.0- 1.0 
2.5- 1.5 
4 . 0 -  4 . 0  
0.0- 1.0 
2.5- 1.5 

4 . 0 -  3.0 

3.0- 3.0 
5.0- 5.0 
6.0- 6.0 
2.0- 2.0 
4.5- 4.5 

5.0- 6.0 
4 . 0 -  4 . 0  

. O O O  .852 

:486-0:120 .606 

:785 1:245 .460 
.870 .OOO 

. .30 
1:505 1.320 .185 

196 1116 .203 

: O O O  11495 

1:075 1109 .015 

1.317 1.548 .231 

.963 .963 

TERN TERM TERM 
62 G1 OG ------------------ 

0.961 1.050 89 
0.292 0.194 98 
0.925 1 .200~  275 
1.335 1.300 35 

1.150 1 . 5 1 0 ~  330 
1.200 1.670~ 470 

1.250 1 .470~  220 
0.000 0.852 0 
1.097 0.000* 0 
1.145 1.21091 65 

1.262 0.980 282 
0.785 1 . 2 5 0 ~  464 
0.870 0.000 0 
1.145 1.530 385 
1.039 1.325 286 
0.750 1.679 929 
0.977 0.960 17 
1.335 1 .680~  345 
1.555 1.005 550 
0.870 1.140~ 270 

0.484-0.122 606 

1.505 1 . 3 2 0 ~  185 

1.932 0.000 0 

0.970 1.270* 300 
0.442 1.147 705 
0.961 1 . 1 5 0 ~  189 
1.455 1 . 7 1 0 ~  255 
1.310 1 . 9 2 5 ~  615 
1.251 0.995 256 
0.000 1.495 0 
0.710 0 . 1 2 9 ~  581 

1.040 0.998 42 

0.815 1.080 265 
0.961 1 .290~  329 
1.060 1.090 30 
1.110 o.ooo* 0 
1.310 1.545 235 

0.970 1.080 110 
1.360 1 .070~  290 

I 
-218 I 7529.0012 

t 47 I 7529.4152 

-97 I 7528.6843 C 2  

-7 i 7529.8445 
I 7531.3035 
I 7531.4221 

-158 -158 I 7531.8499 
162 I 7532.0723 

I 7532.2772 
I 7532.4009 - I 7532.6399 

-48 I 7532.8663 
-069 -74 I 7533.2296 

-359 I 7533.3329 -~~ ~ . _  

-293 i 7533.6031 
210 209 I 7533.7405 

I 7534.1663 
-69 I 7535.9286 

059 44 I 7536.6092 2LNS 
142 160 i 

471 I 
147 I 
-81 I 

-135 I 
151 I 

-319 I 

I 

7536.6092 
7537.7173 
7537.9805 
7538.1169 
7538.6989 
7539.5961 
7539.9345 
7539.9345 
7540.0840 

149 159 I 7541.9219 
I 7543.1835 
I 7543.4009 
I 7543.5859 
I 7543.7749 

-277 -276 I 7544.6372 
-139 -140 I 7545.2171 
-192 -192 I 7545.8191 
t -13 I 7546.3738 

266* -89 I I 7546.8250 7546.7447 

-126 -132 I 7547.4466 
38 1 7547.7703 

I 7549.5093 
-36 I 7549.7191 

I 7549.9181 
I 7550.1758 
I 7550.6132 

-143 -144 I 7551.3061 
-286 -282 I 7552.2080 

10 I 7553.7967 
, 7554.3532 
~ 7551i.7277 
I 7555.2547 
1 7555.6549 
I 7555.6932 

i 7541.5657 

128 i 
169 176 1 

I 
-110 I 

I 

21n5 

CQ 

c2 
c2 

OJO 



2 13222.142 1 30759.570-43981.710 2 i . - . 2.5- 2.5 
2 13220.803 5 15235.771- 2014.966 -2 i 0.5- 1.5 0.5- 1.5 

13220.100 0 I . - - - . . . . 
2 i 3 m . 2 1 7  3 303~1.705-17163.470 -18 i 3.5- 4.5 3.5- 4.5 
1 13216.020 9 20930.684- 7774.653 -11 I 5.0- 4 . 0  5.0- 4 . 0  
2 13215.431 1 34757.t50-21542.435 6 I . - . 3.5- 2.5 
1 13214.948 5 20330.616-34045.560 4 I 8.0- 7.0 8.0- 7.0 
1 13213.Si5 6 203i;5.328-33599.290 -7 I 2.0- 2.0 2.0- 2.0 

13213.049 
1 13212.850 
1 13512.262 
1 13211.741 

1321 1.453 
1 13209.440 

13209.197 
1 13208.037 

13206.815 
13206.314 

1 13206.096 
1 132G5.761 

13205.205 
1 13203.143 
1 13201.307 

13200.605 
13200.203 

1 13197.555 
13197.301 

1 13196.551 
13194.214 
13193.933 

2 13190.716 
2 131t7.763 

131C8.802 
2 13189.fS5 1 
1 13186.939 5C 
1 13185.S89 5C 
2 13186.210 1 

13135.915 2 
1 13184.724 4 205+0.110-33724.837 
1 13182.8% 2 19C59.958-52242.810 
1 13152.316 1 37639.270-24455.948 

13130.735 0 

0 
0 23315.209-36523.070 -11 
11.1 33924.565-20672.233 -20 
0 21218.130-34429.910 11 
0 
3 18672.411-31881.871 -20 
1 
1 22719.549-35928.010 -24 
1 
1 
1 18397.524-32103.687 -7 
0 14025.007-27230.768 0 
0 '  
9 15406.760- 2203.606 -6 
9 17500.977- 4299.659 -11 
3 
0 
1 22182.030-35379.603 -17 
1 
3 19236.116-32432.680 -3 
1 
1 
5 20689.110- 7<95.364 -30 
3 26916.090-13726.318 -9 
2 

35386.270-22197.670 

- . 2.0- 3.0 - . 1.0- 2.0 - . 3.0-  3.0 

6.0- 7.0 6.0- 7.0 

- . 4.0- 4.0 

- . 5.0- 4.0 - . 4.0- 4.0 

1.0- 1.0 1.0- 1.0 
1.0- 2.0 1.0- 2.0 

- . 2.0- 3.0 

7.0- 7.0 7.0- 7.0 

3.5- 2.5 3.5- 2.5 
- . 2.5- 2.5 

- 5 i  . -  . 4.5- 
29 I 6.0- 5.0 6.0- 

0 1  . -  . 1.0- 
-5 I . - . 0.5- 

-3 I 3.0- 3.0 3.0- 
6 1  . -  . 5.0- 

- 6 1  . -  . 2.0- 

I 

I 

3.5 
5.0 
1.0 
0.5 

3.0 
5.0 
3.0 

1 13130.432 2~ 20~0.634-34171.155 11 i . - . 5.0- 5.0 
1 131 i9 .8~9  1 27755.977-46935.790 16wl . - . 3.0- 4 . 0  
1 13178.972 0 20654.712-33833.699 -15 I . - . 1.0- 2.0 

13175.926 0 I . - . . - . . - . 
2 13175.655 i 30339.150-17163.470 -15 i 4.5- 4.5 4.5- 4.5 

1 13174.764 1 17911.977-31036.744 -3 I . - . 5.0- 5.0 
1 13175.313 1 20521.579-33596.921 -29 I . - . 6.0- 6.0 

1 13174.580 4 22307.633-35432.018 -5 I 3.0- 3.0 3.0- 3.0 

1110 1:06 .04  

1:7E7 11877 .090 

1.10 1:21 .ll 
1.305 1.460 .155 

1:11 1:15 .04 
1.909 1.604 .305 

1:19 1:12 .07 

1891 11493 .602 
2.257 1.480 .777 

1:155 1:130 .025 

11260 1:315 .055 

1:319 1:230 .089 

:830 1:158 -328 

1.16 1.20 .041 

1:430 1:676 .245 

TERM TERH TERM I CBS TERM I 
62 G 1  DG I IS IS I WAVELENGTH NOTES ------------------*----------*-------------------- 

I 
I 7557.8369 
I 7558.4495 
I 7558.8153 
I 7559.2399 

1.098 1.050 48 1-120 -122 I 7559.7161 
1.220 1.090 130 I I 7560.9894 
1.791 1.881 90 I 177 174 I 7561.7551 

I I 7562.1573 
1.109 1.200 91 I 255 255 I 7563.2345 
1.308 1.463 155 I 171 173 I 7564.4918 
1.202 1.279 77 I 349 I 7564.8290 

I 
1 
I 
I 
I 

1.110 1.170* 60 1-168 -167 I 7565.1055 
1.911 1.606 305 i- 

I 
1.335 0.985 350 I 
1.040 1.430* 390 I 
0.860 0.910 50 I 

I 
1.190 1.120~ 70 I 

-30 i 
I 
I 
I 

-195 I 
I 

-150 I 

7565.6197 
7566.1927 
7566.3067 
7566.6434 
7566.9418 
7567.1068 
7568.2599 

HAZY 

i 7568.3992 
51 I 7569.0639 

I I 7559.7642 
I I 7570.0514 

1.280 1.040 240 I -200 I 7570.1764 
0.975 0.000* 0 I -406 I 7570.3684 

I I 7570.6871 
0.890 1.495 605 I 120 121 I 7571.8666 

i 
1.070 0.960 110 I 

2.258 1.482 776 i 059 53 i 
I I 135 

I 
76 i 

I I 
1.155 1.140 15 1-181 -180 I 

I I 
I I 

1.270 1.321* 51 I 179 181 I 
367 I 1.040 0.784* 256 I 

I I 

1.295 1.165 130 i 

1.100 1.530 430 i 373 i 
1.319 1.230 89 I -84 1 
0.890 1.713 823 I -306 I 
0.802 0.840 38 I 69*l 

I 1 
0.830 1.160* 330 I -6 I 
1.375 1.215 160 1-334 -317 I 
1.020 o.ooo* 33 I 

O 1  
1.308 1.230 78 i -67 i 
1.370 1.160* 210 I I 
0.200 0.930 730 I -4 I 

I I 
1.154 1.200 46 I 409 410 I 

7572.9226 
7573.3247 
7573.5560 
7575.0750 
7 575.22 13 
7575.6451 
7576.9937 
7577.1551 WVLQ 
7579.0030 
7579.5506 
7580.1029 
7580.2219 
7581.1451 2LNS 
7581.1451 2LNS 
7581.5929 
7581 -7626 
7582.4474 
7583.5207 
7583.8325 
7584.7422 
7584.8878 HAZY 
7535.2636 
7585.7568 
7587.5105 
7587.6608 

1.246 i . i o o *  146 i -70 i 7587.8635 
1.145 0.795 350 I- -37 I 7588.1797 
1.434 1.679 245 1-207 -206 I 7588.4009 HAZY 



e 

i i 
I I 

0.890 0.784 106 I -101 I 
I I 

1.364 1.354 10 I 310 318 I 
0.928 1.330* 402 I -361 I 
1.070 i.o4a* 30 I 85 I 

I I 
1.435 0 . 9 8 0 ~  455 I -170 I 
1.020 o.ooo* 0 I 54 I 

I I 
I I 

0.998 1.110* 112 I -170 I 
I I 
I I 

1.822 1.770* 52 I -232 I 
1.140 1 . 6 7 1 ~  531 I 441+1 
0.961 1.070 109 1-146 -149 I 
0.912 1.145 233 I 152 151 I 

I I 
1.049 1.250 231 I -100 I 
1.822 1.473 349 I 154 157 I , I 

-61 I 
I 

1 0.694 1.210* 516 I 
1 0.948 0.920 28 I -198 I 
1 I 

c 

i 1.026 1.671 645 i 370 380 i 
1 0.525 0.000 0 I -  -8 I 

C HAVEt;Ui:BER I 12 - T1 0-C ........................................ 
1 13172.616 0 19496.402-32569.040 -22 

13172.1Z6 1 
13171.751 2 

13171.099 0 
2 13171.370 1 27162.335-13930.952 -13 

1 13170.379 3 17045.776-30216.163 -8 
1 13169.424 3 23C't3.L55-33212.897 -8 
1 13163.657 3 33518.160-26449.501 -2 
1 13167.962 3 20877.600-34045.560 2 

13167.125 1 
13156.816 2 
13166.065 2 
13164.539 1B 

1 13164.539 1B 26575.358-39739.870 7* 
1 13164.033 1 17615.482-30779.535 -20 

I I I 
I 1.822 0.995 827 I -280 I 
I 0.910 1.049 139 I 2 1  

2 13163.135 
13162.895 
13161.812 

1 13160.698 
13159.922 
13 158.839 

1 13158.116 
1 13157.167 
2 13156.440 

13 155.664 
13:55.295 

1 13154.787 
13154.302 

2 13153.764 
1 13151.770 

1 .  
I .  
1 .921 11060 .139 

3 
0 
1u 
1 
1 
2 
1 
4 
2 
0 
0 
3 
5 
6 
0 

15175.115- 2014.966 

28906.355-15745.648 

20306.482-33464.592 
20335.328-33542.506 
33332.350-20175.895 

15406.760-28561.548 

30193.265-17039.487 
16734.151-29Si5.947 

-14 

-9 

6 
-11 - 15 

-1 

- 14 
-26 

1 13151.412 1W 20769.512-33920.944 -20 

1 13150.718 18 19426.512-32577.204 26 
1 13150.487 0 37639.270-244Z8.767 -16 

13150.856 '1B 

13143.816 0 
13147.870 1 

13145.955 1 
13145.262 1 

1 13147.535 3 20065.327-33212.897 15 

1 13142.973 
2 13142.3% 
1 13141.649 
1 13139.555 

13 138.395 
1 13138.039 

0 
-27 
-11 

-2 

18147.975-31285.029 -15 
1 13137.337 9 19281.917- 6144.515 -15 

13136.432 1 
1 13136.072 2 18046.108-31182.179 1 
1 13135.228 2 16155.109-29290.355 -18 

2 13134.223 4 29379.945-16745.720 3 
1 13137.418 2 12177.963-25310.375 6 

13134.657 1 

13131.455 1 
1 13131.237 1 19281.917-32413.146 8 
1 13130.055 5 16602.505-31733.532 -22 

oes ces TERY TERM 
J2 - J1 J? - J1 

. - . 3.0- 3.0 

. - . 1.5- 1.5 

. - . 1.0- 2.0 

. - . 5.0- 4.0 . - . 3.0- 3.0 . - . 7.0- 7.0 

. - . 7.0- 6.0 . - . 2.0- 3.0 
0.5- 1.5 0.5- 1.5 

. - . 3.0- 3.0 

. - . 4.0- 4.0 
2.0- 2.0 2.0- 2.0 
4.5- 3.5 4.5- 3.5 

. - . 1.0- 2.0 
2.0- 2.0 . - . 1.5- 1.5 . - . 2.0- 3.0 . - . 2.0- 2.0 

. - . 3.0- 4 . 0  

. - . 2.0- 1.0 

. - . 3.0- 4 . 0  

. - . 2.0- 1.0 

. - . 3.5- 2.5 
5.0- 4.0 5.0- 4.0 . - . 2.0- 3.0 

. - . 3.0- 2.0 
1 2.0- 3.0 2.0- 3.0 

I . - . 4.0- 4 . 0  
I . - . 5.0- 6.0 
I 
1 2.5- 2.5 2.5- 2.5 
I . - . 1.0- 0.0 
I 
1 . - . 2.0- 3.0 
I 6.0- 5.0 6.0- 5.0 

-0:OSO 1:88l 1961 

. 2.52 

1191 1:12 .790 
. .435 

. .629 
11365 1.355 .010 

:960 1:065 . lo5 

1:822 11470 .352 

I .  
I .  
I .  

TERM TERM TERM I OBS TERH I 
62 G l  OG I IS IS I WAVELENGTH NOTES 

------------------+----------+-------------------- 

I I 
1.555 1.000* 555 I -191 I 7589.4171 

I I 7589.6994 
i i 7G9.9155 

I 7590.2912 
54 I 7590.7062 

I 
1.474 1.143 331 I 
0.925 1.110* 185 I 68 I 7591.2566 
0.270 0.940+ 670 I 127 120 I 7591.6988 

1.046 1.728 682 I -  -26 I 7590.1351 

1.060 1.170r 110 i 67 i 7592.0995 
I 7592.5821 
I 7592.7603 
I 7593.1934 
I 7594.0736 

1.150 1.140* 10 I -146 I 7594.0736 
1.450 0.860 590 I -126 I 7594.3366 

-0.085 1.881 1966 I 433 430 I 7594.8836 
I I 7595.0220 

I 
I 
I 
I 

i-312 i 
1.230 1.145 85 1-205 276 I 

I I 
i 330 i 

1.123 O.OOO* 0 I -237 I 
1.911 1.123 788 I *  18 I 
1.072 1.515 443 I 286* I 

7595.6470 
7596.2899 ISQ 
7596.7344 
7597.3631 2JDG 

7598.3286 
7598.7484 

7597.7805 

7599.1967 
7599.4098 
7599.7033 
7599.9835 J2525Q 
7600.2943 
7601.4466 
7601.6536 
7601.9750 
7602.0547 
7602.1883 
7603.1544 
7603.7014 
7603.8663 
7604.8091 
7605.2100 
7606.5346 
7606.8731 
7607.3009 
7608.51 15 
7609.1850 
7609.3912 
7609.7639 
76 10.3221 
7610.5307 
761 1.0197 
761 1.3505 
7611 -5992 
76 12.6482 
76 13.2065 
7613.3323 
76 14.0183 



I 03s 06s TERH TERH 
C UAVEt!IJ1lBER I T2 - T I  0-C I J2 - J1 J2 - J1  

1 1312‘5.535 
2 13127.3C8 

1313.45; 
1 3 i Z  .$CS 

1 1312i.653 
1 13123.561 
1 13122.33 
1 13119.481 

131 18.725 
1 13117.745 
1 13117.041 
1 13116.055 

13114.671 
13113.860 
13113.502 

1 13112.383 
1 13111.160 

13 110.527 
1 13110.372 
1 13110.038 
2 13107.252 

13105.430 
2 13103.454 
1 13102.877 

13102.292 
13101.408 

1 13100.808 
13 i o o . 2 5 i  

1 13098.271 
1 13097.825 
1 13097.576 
1 13097.489 

13097.022 
13096.633 

. 4 . 0 -  4 . 0  
I 

3 17081.874-30210.416 -4  I . - 
1 27628.005-40955.385 -12 I . - . 4.5- 3.5 
2 I - 

1 2.0- 1.0 3!4 18345.917-31471.542 28 I . - 
6 14253.317-2?976.&81 -3 I 4 . 0 -  3.0 4 . 0 -  3.0 
1 1755’t.754-30677.044 -12 I . - . 8.0- 8.0 
5 14853.317-27972.815 -17 I 4 . 0 -  4 . 0  4 . 0 -  4 . 0  

2 i 

0 I . 1.0- 2.0 1 31655.500-18538.782 27 I . - 
0 24012.505-37129.590 -24 I . - . 6.0- 5.0 
3 15855.a-28972.971 -25 I 1.0- 2.0 1.0- 2.0 
1 I 
Q 

. 3.0- 2.0 

1 11840.715-24951.118 -31 I ~ - . 3 . 0 -  3 . 0  

0 I 
0 33e53.410-20741.029 2 I . - 
3 15249.635-26350.802 -7 I . - . 2.0- 3.0 
1 I 

- - _._ 
5 12322.613-25432.655 -4 i 2.0- 2.0 2.0- 2.0 
3 29393.835-16286.582 -1 I 0.5- 0.5 0.5- 0.5 

. 1.5- 2.5 
1 I 
2 17073.340- 3969.846 -10 I . - 
4 17911.977-31014.877 -23 I 5.0- 4 . 0  5.0- 4 . 0  
1 I 

. 5.0- 4 . 0  
1 I 
1 35182.696-22031.891 3 t  . -  
0 
0 m14.130-36912.410 -9 i . - . 6.0- 7.0 
4 12177.953-25275.795 -7 I 1.0- 1.0 1.0- 1.0 
28 31724.867-18527.281 -10 I . - . 2.0- 1.0 
28 21031.258-34128.739 8 i . - . 2.0- 3.0 

I 0 
0 

1 13096.324 0 35178.224-22081.891 -9 I . - . 3.0- 4 . 0  
13995.077 1 . - . . - . . . 

1 13092.891 i 16532.104-29525.003 -8 i . - . 3.0- 2.0 
2 13092.701 1 31758.755-18666.006 -48 I . - . 2.5- 2.5 
1 13032.247 1 19775.904-32Z59.165 -14 I . - . 6.0- 5.0 
2 75090.244 5 27523.600-14433.351 -5 I 0.5- 1.5 0.5- 1.5 

1 13063.146 1 23221.721-36369.870 -3 I . - . 5.0- 5.0 
2 13038.338 3 34639.775-21542.435 -2 I 1.5- 2.5 1.5- 2.5 

13‘235.692 1 I 
1305’1.548 I C  I 

13031.427 1 I 
2 13C33.249 0 36333.015-23249.745 -21 I . - . 5.5- 4.5 

1 13078.772 0 17031.874-30160.664 -18 I . - . 4 . 0 -  4 . 0  
2 13077.900 0 19397.055-32474.965 -10 I . - . 0.5- 1.5 
1 13077.455 0 23550.352-36527.825 -18 I . - . 3.0- 4 . 0  
1 13077.163 0 24824.706-37901.830 -11 I . - . 4 . 0 -  4 . 0  
1 13076.034 2 20335.328-33461.419 3 I . - . 2.0- 3.0 
2 13074.773 1 20291.620-35355.475 -L 

13073.879 2 ’2 I * - - le5- 1-5 
1 13073.252 1 30645.856-17572.608 4 i . - . 

13073.057 1 I 
2.0- 2.0 

OBS OBS OBS I TERM TERM TERM I OBS TERM I 

I 
I 1.518 2.183 670 

:786 1:080 .294 I 0.786 1.080 294 
I 1.170 1.245* 75 

:785 :978 .193 I 0.786 0.979 193 
i 
i 0.901 1.600 699 
I 1.245 1.010 235 

11100 :795 .305 I 1.103 0.794 309 
I 
I 
I 
I 1.021 o.ooo* 0 
I 0.715 0.887 172 
I 
i 0.811 0.840 29 

1:034 1:279 -245 I 1.036 1.281 245 
0.510-0.120 .390 1-0.516-0.122 394 

1:145 11165 .020 

.. 

:525 1705 .180 

0.945 1.926 .98 
1.198 1.279 .08 

0.576 1.670 1094 
1.145 1.170 25 

1.037 O.OOO* 0 

0.890 0.000* 0 
0.525 0.706 181 
1.016 0.000* 0 
1.455 1.106 349 

1.070 O . O O O *  0 

0.300 0.910* 610 
1.270 1.365 95 
1.012 0.916 96 
0.940 1.925 985 
1.198 1.279 81 
1.235 1.069 166 

I 
I 1.137 1.475 338 

1.217 1.030 187 
3.328 1.150*2178 
1.090 0.980* 110 
1.145 1.166 21 
1.911 0.950* 961 
1.377 0.129 1248 

1.541 0.555 986 

I IS 

I 
+----- 

I -250 

I 202 

I -068 

I-151 

I - 130 

I- 

I 
I 
I 
I 

I 
I 
I 

I 
I. 
I 202 
I -  
I 161 
(-141 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 313 

I -040 

I 313 

I 395 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

IS i 
1 

-248 I 
-74 I 

1 
1 

-1 I 
-70 I 

-340 I 
-8 I 

1 
132 I 

-108 I 
-148 I 

1 
1 
1 

188 I 
-129 I 

1 
-33 I 

14 I 
207 I 

1 
159 I 

-137 I 
1 
1 
1 
1 

52 I 
-41 I 
155 I 
61 I 

1 
1 

33 I 
1 

14 I 
1 

-256 I 
312 I 
393*) 
-57 I 

1 
1 

284 I 
1 

-178 I 
62* I 
64 I 

-126 I 
-43 I 
43 I 

1 
105 I 

1 

.----- 

7614.8981 
7615.5768 
7616.1053 
7616.4239 
76 17.1522 
76 17.7860 
76 18.5018 
7620.1550 
7620.5942 
7621.1635 
7621 3609  
7622.1437 
7622.9499 

. 7623.4213 
7623.6294 
7624.280 0 
7624.9912 
7625.3594 
7625.4495 
7625.6438 
7627.2647 
7627 -7430 
7629.4579 
7629.8114 
7630.1520 
7630 -6669 
7631.0164 
7631.3408 
7632.4944 
7632.7543 
7632.8994 
7632.950 1 
7633.2223 
7633.4490 
7633.629 1 
7634.3444 
7635.6307 
7635.74 15 
7636.0063 
7637.1747 
7638.2869 
7638.3989 
7639.83 14 
7640.4994 
7641.2580 
7642.3223 
7643.8737 
7644.3834 
7644.6435 
7644.8142 
7645.4392 
7646.2 1 16 
7646.7345 
7647.1012 
7647.2153 

NOTES -------- 

HAZY 

PB 



1 13072.551 3 15c.211.227-23496.950 -2 
1 13072.051 1B 345X.584-21555.533 5 
1 13071.959 19 22317.633-35373.603 19 
1 13070.926 1 Z6311.732-39372.635 -27 
1 13053.171 2 22818.8<0-353C.025 -14 

13067.894 0 
13067.530 2 

1 13055.693 3 2C043.465-33110,165 -7 
1 13066.530 3 24149.361-37215.900 -9 
1 13C55.423 2 29341.761-16276.332 -1 
1 15065.029 5 22415.990-35i32.018 1 
1 13065.029 5 9526.801-22651.8311 -4  

13054.196 1 
1 13032.105 2 21031.255-34093.375 -12 

13361.675 0 
13058.&38 8 19203.415- 6144.515 -12 
13057.535 3" 36192.641-23135.120 14 
13056.444 5 
13555.984 1 
13053.517 1 18963.921-32017.434 4 
13052.035 5 22429.994-35't82.018 1 
13050.676 2 
13050.441 1 14592.549-27743.009 -19 
13050.120 2 21263.339-34313.475 -16 
13049.769 1 31702.0%-18652.287 -2 
13049.334 0 
130119.000 1 

1 13G48.414 
1 13348.087 

1 13045.856 
1 13045.633 
1 130h5.315 
1 130i4.G37 

13043.662 
1 13043.545 
2 13040.323 
1 13033.210 

13037.606 
13037.203 
13G35.794 

2 13036.614 
13035.358 
13036.132 
13035.6 09 

1 13034.702 
1 13034.609 
1 13034.176 
2 13032.954 
1 13030.702 
1 13029.891 
1 13029.433 
1 13C29.245 
1 13928.090 

13027.890 

1 130',6.021 

2 22719.717-35768.160 -29 
1 20306 .4S2-3335<. 592 -23 
8 1539.635- 2203.606 -8 
4 16304.260-29350.139 -23 
1 20343.455-33089.092 11 
1 26575.353-39620.765 -32 
2 26572.296-13528.246 -13 
1 
3 23281.721-10238.473 -2 
5 25766.650-13726.318 -9 
1 20930.616-33868.834 -8 
1 
1 
0 
2 31798.195-18761.580 -1 
0 
1 
3 
18 37051.050-24016.378 30 
1 22307.633-35342.260 -18 
1 29563.328-42602.510 -6 
5 27466.315-14433.351 -10 
7 12177.963-25203.672 -7 
3 16595.109-29625.003 -3 
2 6313.866-19343.29a 1 
0 31655.500-15527.281 26 
3 17911.977-30940.058 - 1  
0 

. - . 3.0- 4.0 

. - . 4 . 0 -  4.0 

. - . 3.0- 3.0 

. - . 5.0- 5.0 

. - . 6.0- 7.0 

- . 5.0- 4 . 0  
- . 5.0- 4 . 0  

. - . 2.0- 2.0 

. - . 2.0- 3.0 

. - . 5.0- 5.0 

. - . 2.0- 1.0 

2.0- 3.0 2.0- 3.0 
. - . 7.0- 8.0 

5.5- 6.5 

. - . 4.0- 4.0 
4 . 0 -  3.0 4.0- 3.0 

. - . 2.0- 2.0 

. - . 5.0- 6.0 

. - . 3.0- 3.0 

. - . 9.0- 8.0 

. - . 4.0- 3.0 
2.0- 1.0 2.0- 1.0 . - . 4 . 0 -  3.0 

1 - . 5.0- 5.0 
. - . 7.0- 6.0 . - . 2.0- 1.0 

5.0- 6.0 5.0- 6.0 
2.5- 2.5 2.5- 2.5 
. - . 8.0- 9.0 

- . 4.5- 5.5 

. - . 5.0- 5.0 

. - . 3.0- 4.0 . - . 7.0- 7.0 
1.5- 1.5 1.5- 1.5 
. - . 1.0- 2.0 
. - . 3.0- 2.0 

4.0- 3.0 4.0- 3.0 
. - . 1.0- 1.0 
. - . 5.0- 5.0 

1168 1:69 .01 

1:022 

.795 

1 :276 

.472 .450 

.045 .25 

.676 .400  

:715 1:492 .777 

1.240 1:430 .190 
1.053 .779 .274 

1:795 1:927 .132 
.52 .50 .02 

:437 11145 .658 

1.106 0.810 296 
1.144 1.290 146 
1.434 1.165 269 
1.060 1.010* 50 
1.335 1.@50* 285 

I 
274 

- 126 I 
i -58 

I 
0.925 1.220r 295 i- -20 -. 

1.262 1.485 223 i -72 
1.184 1.880* 696 I 218 
1.675 1.679 4 1-113 -71 
0.801 0.000* 0 1-403 -398 

84 
I 

1.455 1.310* 145 I 
I 

1.021 1.473 452 I 149 151 
1.234 0.000* 0 I 133 

.. 

!- 
I 

1.251 1.020* 231 I -234 
1.279 1.679 400 1-092 -93 

-35 
I 

0.292 0.568 276 I 
0.610 1.030* 420 I 126 
1.085 0.822 263 I -10 

I 
i 

1.200 1.120* 80 1-198 -193 
1.123 O.OOO+ 0 I -149 
0.715 1.495 780 I 191 192 
1.285 0.910 375 I -198 

-52 
1.150 0.965* 185 I -148 
1.014-0.590*1604 I 231 236 

0.925 1.069 144 i 

1 
1.235 1.431 196 i- -27 
1.0% 0.784 274 I 359 358 
1.110 1.165* 55 1-250 -252 

I 
i 
I 

I 
I 
I 

1.192 1.560 368 I 

0.000 1.320* 0 I 
1.793 1.925 132 I 439 433 
0.525 0.490 35 (-041 -45 
0.993 0.910* 89 1-165 -157 
0.487 1.135 648 I -414 
0.901 O.OOO* 0 I 186 
1.145 1.030 65 I -9 1 

1.290 1.296* 6 I 366 

1.434 1.110 324 I -7 1 

I 

7647.5054 
7647.8038 
7647.8'10 1 
7648.4620 
7649.4891 
7650.2366 
7650.596 1 
7650.9398 
7651.0352 
7651.6806 
7651.9143 2LNS 
7651.9143 2LNS 
7652.4022 
7653.6272 
7653.879 1 
7655.5126 
7656.3059 
7656.9456 JQ GQ 
7657.2154 
7658.6626 
7659.5322 
7660.3298 
7660.4677 
7660.6562 
7660.8622 
7661.1176 
7661.3137 
7661.6578 
766 1.8498 
7663.0631 
7663.1600 
7663.2881 
7663.4308 
7664.2287 
7664.4490 
7664.6935 
7666.4115 0 
7667.6540 
7668.0092 
7668.2433 
7668.4868 
7668.5927 
7668.7374 
7668.8762 
7669.1839 
7669.7176 
7669.7723 
7670.0271 
7670.7462 
7672.07 19 
7672.5'195 

7672.9299 
7673.6101 
7673.7279 

HAZY 

7672.8192 

c 

.b 
h: 
U 

I 



r 

\ 
I 

2 13025.058 1 31542.930-18517.872 -10 
13024.239 0 . - - - . - - . 

1 13023.967 0 21227.793-34251.764 -4 
2 13923.256 0 24276.225-37299.525 -44 
1 13322.975 0 29299.312-10276.332 -5 
1 13022.605 5 16532.104-29554.716 -7 
13021.318 2 

1 13021.045 CU 21603.247-34624,299 -7 
1 13020.542 1 18963.921-31984.470 -7 
1 13019.897 2 27361.817-14341.947 27 
1 13019.481 3 14292.176-27311.658 -1 

1 13018.673 1 27643.693-40562.350 -14 
1 13016.156 0 21703.960-34720.110 6 

13019.167 0 

13015.830 1 
13014.987 2H 

1 13014.555 1 
1 13014.556 1 
13013.728 3 

30319.724-17305.142 -26 
20396.482-33321.067 -29 

2 13013.7% 3 
13012.851 2 

1 13012.373 0 
13011.773 0 
13319.553 2 

1 lZG13. IC6 2 
15327 .515  0 

2 152G7.4 '3 ;  1 
1 13CC5.614 1 
13005.3q1 0 

1 l S 0 0 5 . 2 ~ 2  3 
1 139C4.930 1 
1 130Ci.055 2 
13002.914 2 

2 13502.104 3 
1 13001.355 9 
12993.121 3 

1 12995.435 2 
1 12396.t32 0 
1 12933.939 4 
1 12993.529 3 
2 12332.972 5 
1 12332.317 1 
12~91.SSO 1 
129T3.398 0 
12 i90 .191 0 
13SO.P3'5 0 

2 lf32..643 0 
2 1.z92.s.249 2 

12G31.311 0 
12S85.853 1 

1 12982.714 2 
2 12982.502 2 
1 12991.9c3 0 
12381.750 0 

33189.610-20175.895 13 

29517.177-16604.786 -18 

13203.415-32213.814 7 

29753.225-16745.720 -17 
20877.600-33884.230 -16 

14737.783-27743.009 1 
30770.199-17765.281 12 
6313.866- 19317.922 0 

18720.075- 5717.976 5 
12159.465-25160.827 -7 

30319.724-17323.291 2 
18046.108-31042.204 -14 
18578.659-31572.610 -2 
6313.866-13307.447 -1 
2831.495-15Q3.530 7 
18181.485-31173.814 -12 

31750.220- 1376 1 .%O 3 
34907.455-21919.400 -15 

21737.407-34720.110 11 
34544.6?0-21562.135 17 
33X4.270-20402.369 -1 

6.0- 6.0 6.0- 6.0 
- . 1.5- 0.5 

- . 4 . 0 -  4 . 0  . - . 6.5- 5.5 
- . 1.0- 2.0 

3.0- 3.0 3.0- 3.0 

- . 2.0- 2.0 
- . 4 . 0 -  3.0 
- . 3.0- 2.0 

5.0- 5.0 5.0- 5.0 

- . 4 . 0 -  3.0 - . 5.0- 4 . 0  

- . 3.0- 2.0 
- . 4 . 0 -  5.0 

2.5- 3.5 2.5- 3.5 

- . 7.0- 6.0 

2.0- 2.0 2.0- 2.0 

3.5- 2.5 3.5- 2.5 - . 7.0- 7.0 

. - . 3.0- 2.0 . - . 2.0- 3.0 
- . 4 . 0 -  5.0 

3.5- 3.5 3.5- 3.5 
4 . 0 -  3.0 4 . 0 -  3.0 

3.0- 4 . 0  3.0- 4 . 0  
- . 4 . 0 -  3.0 

1.0- 1.0 1.0- 1.0 
- . 4 . 0 -  4 . 0  
- . 4.5- 3.5 . - . 0.0-  1.0 

- . 5.5- 5.5 
- . 6.5- 7.5 

. - . 3 . 0 -  4 . 0  
- . 1.5- 2.5 . - . 4.0- 3.0 

JBS OBS CBS 
G2 Gl OG _---_____-______. 

. .I99 

.301 .830 -529 

:970 1:036 .066 

1:110 

1:21 
1.021 

1.10 

.505 .395 

.21 

.727 .294 

.66 .560 

. .  
1.064 1.596 .532 
.845 .800 .045 
.016 1.016 
.010 1.255 .245 

:932 2:401 -469 

1065 11070 .005 

0.910 1.110 200 
1.026 2.755 1729 

1.346 1.005 341 
1.430 0.923* 507 
1.307 1.880* 573 
0.300 0.831 531 

0.060 1.150*1090 
1.251 1.090 161 
1.310 0.852 458 
0.970 1.035 65 

1.310 1.050* 260 
1.120 1.030 90 

1.010 0.000* 0 
1.123 1.200* 77 

1.121 1.515 394 

1.380 0.950* 430 

1.021 0.725 296 

1.103 1.671 568 
1.060 1.105* 45 

0.815 0.568 247 
1.216 1.680* 464 
0.487 0.000* 0 

1.060 1.596 536 
0.844 0.800 44 

1.010 1.250* 240 
0.694 1.010 316 
1.932 2.403 471 
0.487 O.OOO* 0 
1.070 1.057* 13 
0.000 0.450* 0 

1.180 1.296 116 
1.100 1.345* 245 

1.026 1.030 4 
1.528 1.320* 208 
1.080 1.265~ 185 

OBS TERM I 
IS IS I WAVELENGTH NOTES 

----------+-------------------- 

I 
79 I 7674.7771 

1 7675.3905 
I 7675.8790 

-126 I 7676.0394 
-193 I 7676.4584 
160 1 7676.6241 

+ 22 I 7676.8422 
309 I 7677.6009 

-85 I 7678.0585 
168 I 7678.4389 

-077 -82 I 7678.6842 
I 7678.8694 
I 7679.1608 

-126 I 7677.7619 2398 

-472 

-263 - 128 
-177 

245 240 

- 127 

- -30 

364 
-96 

-34 
142 

-152 -152 

- 

100 106 
-19 

-121 
106 111 

144 
047 44 
-136 -138 
312 321 - 175 

405 406 
- 

-245 
213 224 - 187 

7680.6458 
7680.8382 
768 1.3357 
7681.5900 
7681.5900 

i 
I 
I 
I 
I 
I 7682.0788 
I 7682.0788 
I 7682.5965 
I 7682.8787 
I 7683.2348 
I 7683.9499 
I 7684.0403 
I 7684.4951 
I 7685.7641 
I 7686.2805 
I 7686.4419 
I 7687.1032 
I 7687.2758 
I 7687.7925 
I 7688.4677 
I 7688.9467 
I 7689.3896 
I 7690.711 1 
I 7692.3006 
I 7692.5095 
I 7693.7782 
I 7693.9908 
I 7694.3508 
I 7694.7387 
I 7695.0449 
I 7695.8754 
I 7695.9981 
I 7696.0399 
I 7696.9 153 
I 7697.2726 
I I 7698.2974 7698.5601 

I 7700.4304 
I 7700.5561 
I 7700.9 132 
I 7701.0022 

c2 
c2 
2 LNS 

21 

SP 

.NS 



C WI\'EtiU:lBER I T2 - 11 0-C 

12380.991 0 
1 12979.294 1 14763.705-27743.009 -10 
1 12979.112 3 14853.317-27832.430 -1 

12977.754 0 
12977.334 0 
12975.685 1H 

1 12974.465 1 21307.390-34281.845 10 
1 12973.933 0 253?3.024-3?S01.970 -133 
2 12973.120 0 2S259.700-16256.582 2 
1 12372.E43 0 36107.991-23135.120 -28 

12972.246 0 
12371.928 2 
12971.618 2 

1 12971.618 2 21307.390-3C279.010 -2 
2 12971.344 1 29717.090-16745.720 -24 

1 12970.346 2 26498.599-13528.246 -7 
1 12969.981 0 24970.474-37940.455 0 

12971.101 0 

12968.987 0 
12758.552 3H 

1 12968.324 1 20065.327-33033.633 13 
1 12967.040 0 21703.960-34670.995 5 

12965.893 0 
12965.526 0 

12764.098 0 
1 12964.7'18 0 32903.777-19939.052 -7 

1 12952.552 1H 39618.160-26655.622 14 
12961.591 1 
12361.lri6 0 
12960.079 1 -. . . . . . . 

1 12959.593 0 16595.103-23554.716 -14 
1 12958.727 0 32296.170-19337.431 -12 
1 12955.194 2 18572.411-31623.619 -14 
2 12956.013 4 34013.940-21057.925 -2 

1 12953.176 5 12322.613-25275.795 -6 
12954.954 0 

12952.653 0 
12352.326 0 
12949.619 0 

12947.095 0 
1 12747.769 6 12177.963-25125.763 -11 

2 12345.325 2 23671.715-10726.322 -8 
1 12944.966 1 14025.007-25969.979 -6 

1 12C44.533 1H 20554.712-33599.280 -30 
1 12944.233 2 19865.603-32ZO9.844 -8 
2 12543.602 2 26669.945-13726.318 -25 

1 12944.ai9 1 14692.5~9-27637.377 -9 

12943.013 2 
12942.763 0 

1 12941.602 4 a763.139-21709.745 -4 
2 12S40.677 3 31702.260-15761.530 -3 
1 12959.698 1H 21737.407-34677.111 -6 

11939.146 1 
12933.169 2 
12337.718 2 

06s 09s TERll  TERM 
J2 - J1 J2 - J1 

. - . 1.0- 2.0 

. - . 4 . 0 -  4 . 0  

. - . 1.0- 2.0 . - . 4 . 0 -  4.0 . - . 1.5- 0.5 

. - . 7.0- 8.0 

1.0- 1.0 1.0- 1.0 . - . 2.5- 2.5 

0.0- 1.0 0.0- 1.0 . - . 4 . 0 -  3 . 0  

. - . 3.0- 3.0 . - . 5.0- 5.0 

. - . 4 . 0 -  3.0 

. - . 3.0- 3.0 

. - . 3 . 0 -  3 .0  . - . 1.0- 1.0 
6.0- 6.0 6.0- 6.0 
3.5- 2.5 3.5- 2.5 

2.0- 1.0 2.0- 1.0 

1.0- 1.0 1.0- 1.0 

. - . 3.5- 4.5 . - . 4.0- 3.0 . - . 2.0- 1.0 . - . 1.0- 2.0 

. - . 4.0- 4.0 

. - . 1.5- 2.5 

2.0- 3.0 2.0- 3.0 
. - . 6.5- 5.5 
. - . 3.0- 4 . 0  

.. 

1.09 1.09 
2.36 1.71 .65 

: 000-0: 58 

-0.066 0.568 634 
0.786 0.920 134 

2.360 0.850*1510 
1.310 1 . 0 9 0 ~  220 
1.250-0.122 1372 
1.135 0.000* 0 

' 2.360 1.710* 650 
1.014 1.671 657 

1.460 1.170* 290 
0.000-0.590* 0 

0.998 0.910 88 
1.120 1.010* 110 

I 
I 1.120 o.ooo* 0 
I 
I 0.270 1.015r 745 
I 
I 
I 
i 0.999 0.831 168 
I 0.935 2.410*1475 

11190 1:105 -085 I 1.190 1.110~ 80 
1.117 1.588 .471 I 1.121 1.590 469 

i 
11031 1702 .329 I 1.036 0.706 330 

I 
I 
I 

1525 :313 .212 I 0.525 0.314 211 

.352 .972 .620 

1.330 1.391 11 
0.975 0.000* 0 
0.292 1.280 988 
0.200 1.606 1406 
1.100 0.900 200 
1.350 0.784 566 

0.362 0.980 618 
1.050 1 . 2 9 6 ~  246 
1.026 1.080 54 

.90 .90 i 
1.09 1.09 I 

069 
1 

-264 

354 

-053 

-423 

154 

-203 

i 

305 
i 

t - 

-35 
-15 

10 
29 

275 
182 

-76 

67 - 15 

-27 1 
-196 

176 

27 

- 149 
167 - 152 
352 

-45 

- 32 

158 
-377 
-238 

-23 
-212 

39 0 

28 
305 

5 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

7701 -4525 
7702.4594 
7702.5674 
7703.3734 
7703.6227 
7704 -60 17 
7705.3262 
7705.6422 
7706.1251 
7706.2896 
7706.6443 
7706 A332 
7707.0174 
7707.0174 
7707.1790 
7707.3246 
7707.7732 
7707.9901 
7708.5809 
7708.8395 
7708.9750 
7709.7384 
7710.4168 
77 10.6386 
7711.1192 
771 1.4580 
77 12.4077 
7712.9795 
7713.2443 
7713.8794 
7714.1686 
7714.6842 
77 16.1924 
7716.3002 
77 16.9310 
7717.9903 
7718.3019 
7718.4968 

21n5 
HKPB2LNS 

DJ1 

PB 

7722.9729 
7723.1406 
7723.3225 
7723.6991 
7724.0505 
7724.1997 
7724.8927 
7725.4449 
7726 .a294 
7726.3590 
7726.9424 
7727 -21 18 

c 



TERM TERH TERH 
t 2  G I  OG WAVELENGTH NOTES -------- 

c2 
c2 

HAZY 

c2 
c2 

I . 1.0- 2.0 I . 1 12336.868 1 26633.286-39570.175 -21 I . - 
1 12936.863 1 19075.292-32011.173 -13 I . - . 2.0- 3.0 I . 
2 12336.537 1 20121.145-33057.710 -28 I . - . 2.5- 3.5 I . 

I I 
57* 1 

I 
I+ 
I+ 25 1 
I -112 I 
1-117 -122 I 
I I 
1-045 -49 I 

I I 13*1 

1.124 1 . 1 5 0 ~  26 
1.532 1.140* 392 
0.710 0.857* 147 
1.106 0.837 219 
0.970 0.920* 50 
1.240 1.463 223 

1.120 0.352 768 
0.878 1.057 179 

-0.020 0.000* 0 
0.892 0.940r 48 

7727.7195 
7727.7 195 
7727.9172 
7727.9937 
7728.3569 
7728 -9526 
7729.1576 
7729.2902 
7729 -8598 

1 12336.409 2 15424.357-23350.802 -6 I . - . 3.0- 3.0 I . 
2 12935.801 1 34193.640-47129.430 11 I . - . 1.5- 2.5 I . 
1 12934.804 4 20709.458- 7774.653 

- 1 1  
. -  . 3.0- 4 . 0  I . 

12334.461 0 I .  
1 12934.233 0 33762.720-20828.475 -6 i . - . 4 . 0 -  4 . 0  i 
2 12933.2C6 3H 23421.805-154X!.530 11 I . - . 2.5- 3.5 I . 
1 12932.629 5 22705.155- 9772.532 3 I . - . 1.0- 0.0 1-0.017 . O O O  
1 12931.853 2 13517.647-26449.501 -1 I . - . 2.0- 3.0 I . 

i 267 260 i 
I- -19 I 
1-266 -265 I 

7730.2525 
7730.7163 
7730.8508 
7731.2651 

i .  . 2.0- 3.0 I ~ . 
12331.628 1 I 

1 12930.935 1 19203.415-32134.354 -4 I . - I I 
1-177 -171 I 
1-177 -182 I 
I- -22 I 
1-095 -94 I 
I I 

1.021 0.000* 0 
1.195 1.220* 25 
1.532 1.473 59 

1 12930.935 1 246~ .996-37575 .~20  i i*i . - . 3.0- 2.0 i . 

12925.995 1 I I .  

1 12929.774 7 19074.292- 6144.515 -3 I 2.0- 3.0 2.0- 3.0 I 1.535 1:470 .065 
1 12323.703 1 17615.432-30544.187 3 I . - . 2.0- 3.0 I . 
1 12925.430 1 20043.465-32968.906 -11 I . - . 5.0- 4 . 0  I . 

7731.2651 
7731.9594 
7732.5969 

1 7734.2199 
1 7734.5579 
1 7734.7099 
i 7734.8685 
i 7734.9397 
i 7735.1217 
~ 7735.2498 

1.450 0.946 504 

0.925 1.115 190 

1.285 1.480* 195 

0.830 O.OOO*  0 

.i 35 i 
I I 
I -410 I 
I I 

-12 I 

i .  . 4 . 0 -  4 . 0  I - ~ 

12925.176 0 i 
1 12924.911 1 16304.260-29229.190 -19 I . - - .  - 

12924.792 1 i I .  
1 12924.488 0 20540.110-33464.592 6 i . - . 3.0- 4 . 0  i 

12324.27% 0 I I 
I . 2.0- 3.0 I 

12322.203 0 I 
1 12920.991 1 13345.917-31267.919 -11 I . - 
1 12920.417 2 14912.011-27832.430 -2 I . - . 4 . 0 -  4 . 0  I 
1 12920.023 0 30225.210-17305.142 -45 I . - . 2.0- 2.0 I 

i i 7736.4895 
1.518 1.080 438 
0.496 0.920 424 

-. . . - . - 
- i o  i 7737.2152 

I i 074 82 I 7737.5589 
i.300 o.ooo* o I -99 I 7737.7949 
0.975 1.220 245 I -238 I 7738.5172 
1.250 1.530 280 1-172 -167 I 7738.8976 
1.263 1.075 188 

.P 
W 
0 

. 6.0- KO i 
1 12916.207 2 22359.053-35805.270 -10 I . - . 4 . 0 -  5.0 I 

I . 4 . 0 -  4 . 0  I 1 12914.132 3 21337.573-34251.764 1 1 . - 
1 12913.454 3 13517.647-26431.101 0 1 . - . 2.0- 3.0 I 
2 12912.605 5 29952.065-17039.487 27 I 1.5- 1.5 1.5- 1.5 I 

12912.035 1 I I 

12915.441 0 I 
HAZY 

i-099 -98 i 7740.0809 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 169 
-249 
299 

-100 

-10 
-316 

35 

324 

-203 
-223 
-321 

-152 - 127 
-325 
-222 

89 
-364 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

7740.5400 

7741.7311 
7742.240 1 
7742.5819 
7742.7665 
7743.0178 
7743.2349 
7745.3490 
7745.4858 
7745.8597 
7746.7246 
7747.1424 
7747.6582 
7748.0 305 
7748.4724 
7749.1752 
7749.2448 
7749.6239 
7749.7837 
7749.7837 
7750.1994 
7751.6345 

7752.2812 

7741 2886  

7752.0805 

1.137 1.005 132 
0.892 0.807 85 
1.184 1.354 170 

1.270 1.263* 7 

1.130 1.035 95 
1.040 1.030 10 
0.760 0.320* 440 

0.876 1.925 1049 

-250 
289 

-318 

329 

-200 
-232 

+ 

079 

1.170 1.352 .182 

2 12911.727 i w  206~9.110-33600.850 -13 i . - . 3.5- 2.5 i : 
12911.308 0 I I .  

1 12910.946 
1 12907.422 
1 12907.194 

12306.571 
2 12905.130 

12904.434 
1 12303.575 
1 125’02.955 
1 12902.219 

12301 .o i9  

1 
1 
1 
0 
3 
1 
2 
2 
0 
18 

24090.570-37001.490 26 i 
-6 I 
-9 I 

I 
-19 I 

I 
-4  I 

- . 7.0- 6.0 . - . 4 . 0 -  4 . 0  . - . 1.0- 1.0 

1.5- 1.5 1.5- 1.5 

. - . 3.0- 4 . 0  . - . 5.0- 5.0 - . 3.0- 4.0 

21812.682-34720.110 
19959.027-32566.230 

27335.500-14433.351 

20065.327-32968.906 
17911.977-30314.939 
15r124.387-28526.610 

.870 1.925 1 I055 

0.998 1.115 117 
1.145 1.111 34 
1.106 1.260* 154 

- . 4 . 0 -  3.0 i - . 4 . 0 -  4 . 0  I . - . 6.0- 7.0 I . - . 4 . 0 -  5.0 I . 

1.346 1.106 240 
1.346 0.000* 0 
1.319 1.105 214 
1.285 0.896 339 
0.599 0.000 0 
0.977 1.204 227 

1 13C3.302 2 21227.793-34125.094 1 I 
1 12SOO.OZ5 1 20324.195-33Z34.230 1 I 
1 12SCC.C35 1 15304.250-29204.303 -12 I 
1 1Z399.3-4 6 22671.890- 9772.532 -14 I 1.0- 0.0 1.0- 0.0 i .599 .OD0 
1 12cfS 755 2 22665.777-35563.728 5 I . - . 3.0- 3.0 I . 

1x,*;.::; 0 I 

c2 
c2 



c 
I 

318 I 
I 

-9 I 
-095 -90 I 

141 I 
144 144 I 

12e95.333 0 
1 12834.354 4 25572.295-13677.903 -9 
1 12994.234 1 lS147.975-31042.204 5 
1 12593.952 1 1~0+6.10S-309+O.OC8 -8 
1 12292.873 4 lE578.669-31471.542 0 

1 1259.812 3 20709.458-33599.280 -10 
12890.273 0 

i 
I 

1-100 -104 I 
I 

-43* I 
I 
I I 

2.0- 1.0 2.0- 1.0 . - . 3.0- 3.0 
. - . 4.0- 5.0 

1.0- 1.0 

i-179 -177 i 
1 -281 I 
I I 
1-234 -231 I 
I I 

3.0- 2.0 

I 
23 I 

I 
I*  

12889.592 2 I 
1 1239.213 1 21218.180-34107.378 15 I . - . 
2 128M.431 3 34507.830-21919.400 1 I 7.5- 7.5 
1 12E57.819 o 20554.712-335Q.506 25 i . - . 
1 12836.054 9 12322.613-25208.672 -5 I 2.0- 2.0 
12Z55.291 0 I 
12884.986 0 I 
12854.733 1 I 
12231.955 0 I 
12E81.129 1 I 
12880.859 1 I 

1 12t30.564 2 30545.856-17765.281 -11 I . - . 
1 12879.550 0 21227.793-34107.378 -35 I . - . 
1 12379.376 o 19~59.9~-31939.345 -11 I . - . 
1 12878.684 0 20425.711-33304.400 -5 . - . 
12877.280 1 
12876.550 1 I 

1 12375.515 1U 14253.317-27728.796 35 I . - . 
1 12873.655 0 14753.705-27637.377 -17 I . - . 
1 12C72.273 3 22719.717-35591.995 -5 I . - . 

I 12871.051 0 
12669.807 1 - -. . . - . . 
12t59.374 0 i 

1 12668.981 0 31521.279-18552.287 -11 I . - . 
1 12868.633 2 15249.635-28118.262 6 I . - . 
1 12263.198 4 19776.904-32645.106 -4 I 6.0- 5.0 
2 12367.700 2 30031.150-17163.470 -10 I . - . 
1 12865.972 

1 12564.424 
1 12863.427 
1 12851.281 
12860 .e80 
12860.253 

1 12659.805 
12859.442 

1 12855.746 
12554.935 - 

1 12254.369 3 16155.109-29003.483 -5 
1 12853.408 1U 19496.402-32349.853 -43 
12853.119 

1 12852.261 
12851.333 

i 12356.476 
1 22218.8GO-35585.835 -23 
1 20585.328-33251.780 24 
3 21812.632-34677.111 -5 
0 18672.411-31535.835 3 
1 22515.312-35379.603 -10 
0 
0 
2 14737.7Z8-27597.590 3 
0 
0 22176.323-35032.090 -21 
0 

1 
3 17911.977-30764.244 -6 
0 

. .  . .  . .  . .  . .  

. .  

. .  
5.0- 4.0 

8 . .  

I 

I 
I . -  . 

1.0- 1.0 

3.0- 2.0 

3.0- 3.0 
7.5- 7.5 
1.0- 2.0 
2.0- 2.0 

2.0- 3.0 
4.0- 3.0 
5.0- 6.0 
1.0- 0.0 

4.0- 3.0 
1.0- 1.0 
9.0- 8.0 

4.0- 3.0 
2.0- 3.0 
6.0- 5.0 
3.5- 4.5 
6.0- 5.0 
2.0- 2.0 
4.0- 4.0 
6.0- 5.0 
2.0- 3.0 

3.0- 4.0 

1.0- 0.0 

5.0- 4.0 
3.0- 2.0 

5.0- 6.0 

2.5- 2.5 
4.0- 6.0 

2 12850.756 1 31516.780-1C566.CO6 -18 i . - . 
1 12843.410 2 21812.682-34661.105 -13 I . - . 
12C47.276 1 I 

1 12E47.021 0 20540.110-33357.151 -20 I . - . 3.0- 2.0 

1:Oll 11442 .431 

1.931 2.190 .259 

1.245 1.607 -362 

1:lSl 1:355 .174 

1:035 :493 .542 

1:005 1:130 .125 

1.06 1.06 

1.202 1.320* 118 

1.014 1.442 428 
1.049 1.010 39 
0.694 1.080 385 
1.932 2.128 256 

1.240 1.606 366 

0.850 1.160~ 300 
1.170 1.345 175 
0.200 1.123 923 
1.036 0.490 546 

1.541 1.680~ 139 
1.346 1.160* 186 
1.375 1.200~ 175 
1.350 0.000 0 

0.786 1.060 274 

1.200 1.105* 95 
-0.066 1.280 1346 

1.206 0.822 384 
0.715 1.250~ 535 
1.012 1.135 123 
1.250 1.200 50 
1.335 1.104 231 
1.911 1.465 446 
1.040 1.030 40 
1.190 1.020* 170 
1.350 1.165 185 

~ 0.815 0.930 115 
1 
I 1.210 0.000* 0 

i 0.948 0.695 253 
I 1.555 0.000* 0 
I 
I 1.145 0.975 170 
I 
I 1.215 1.365 150 
I 1.040 1.100 60 

i 
-067 -56 I 

I 
-209 I 

273 271 I 
t 25 I 
-045 -49 I 

I 
I 

101 I 
202 I 

I 
I 

113 133 I 
-125 I 
-341 I 
-53 I 

I 
I 

-55 I 
-238 I 

-218 -218 I 
I 
I 
I 

-148 I - -31 I 
-261 -258 I 

344 I 
-119 I 

t 44 I 
-056 -66 I 
-307 -301 I 

1 1  

7752.3708 
7752.6 10 1 

7753.2709 
7753.4404 
7754.0893 
7755.6533 
7755.9307 
7756.06 3 1 
7756.29 12 

7757.1301 
7758.1926 
7758.6520 
7758.8357 

7760.6613 
7761.1589 
7761.3035 
7761.4994 
7762.1104 
7762 2153 
7762.6324 
7763 .4787 
7763.9189 
7764.5430 
7765.6648 
7766.4985 
7767.2359 
7767.9857 

7768 -4853 
7768.6954 

7769 -2587 
7769.6982 
7769 .!J978 
7771 -2372 
7771 .a395 
7773.1363 
7773.3786 
7773.7576 
7774 -0285 
7774.2479 
7776 A830 
7776.9736 
7777.3160 
7777.8975 
7778.0724 
7778.59 17 
7779.1534 
7779 .SO27 
7780.9231 

7753.1807 

7756.7618 GQ 

7 7 ~ ~ 9 8 8 0  

776a.2481 

776a.9580 

i 7781.6099 
-55 I 7781.7644 

i i 
I 0.830 1.2G* 458 I 

1 



12LiE.778 0 
12546.509 0 

1 158'16.145 2 
128'15.872 1 

2 12843.831 5 
1 12543.592 1 
12841.927 0 

1 12641.121 1 
1 12541.121 1 
2 12840.440 1 
12839.831 1 
12839.455 1 

2 12839.076 0 
12533.562 1 ~~~ 

1 12838.215 5 
12835.448 0 

1 12834.839 2 
2 12834.495 1 
1 12533.046 5 
12831.9S-Z 1 

1 12631.149 2 

1 12230.397 1 
2 12830.397 1 
12830.051 0 

1 12823.687 2 
1 12829.431 3 
12C28.35't 0 

12830.749 0 

1 12223.8C9 1 

12E15.509 0 
1 12215.323 
1 12515.247 
1 lL:l~!.!:;:' 
1 l?''-- Ld . >.&.? 1 
122 13.6 17 

2 123;2.333 
1 12511.950 
1281 1.431 

1c 
3 
2 
2 
0 
1 
1 
3 

16202.112-29048.255 2 

32670.835-19827.023 16 
176 15.482-3Crt59.091 -17 

20521.579-33352.705 -5 
23:?13.710-35254.860 -29 
29879.945-17039.487 -18 

26830.020-13390.952 8 

12322.613-25160.827 1 

24351.050-37215.900 -11 
31596.070- 18761.580 5 
20703.458-335G2.506 -2 

20540.110-33371.251 8 

X"tS5.4SO-25555.090 -31 
35025.065-22197.670 2 

18046.108-30375.793 -3 
20521.579-33351.007 3 

183q6.9 17-31 173.8 14 -2 
2Oq25.711-33251.780 -2 
200G3.465-32859.165 -5 

16734.151-29553.591 -8 
25569.792-15745.648 -8 
21218.180-34042.040 -11 

18591.122-31413.230 -3 
76734.151-2S554.716 -8 
23555.897-15745.643 -2 
13963.921- 6144.515 -6 
11840.715-24658.931 3 
17500.977-30318.195 1 

-1 
6 
0 

-1 

23533.650-10726.322 
2SGi?-...272-16276.332 

5 
10 

2 12210.822 1 29556.550-16745.720 -8 
12310.556 1W 
12810.309 0 

0.0- 1.0 0.0- 1.0 

2.5- 1.5 2.5- 1.5 
- . 2.0- 2.0 

- . 6.0- 7.0 - . 4.0- 5.0 
- . 2.5- 1.5 

. - . 0.5- 1.5 

2.0- 3.0 2.0: 3.0 

- . 5.0- 4 . 0  - . 6.5- 5.5 
310- 2.0 3.0- 2.0 

3.0- 3.0 3.0- 3.0 

- . 4 . 0 -  4 . 0  . - . 4.5- 3.5 

- . 4.0- 4 . 0  
6:O- 6.0 6.0- 6.0 

2.0- 1.0 2.0- 1.0 . - . 1.0- 2.0 - . 5.0- 5.0 

- . 2.0- 2.0 . - . 3.0- 3.0 - . 3.0- 4 . 0  

- . 4.0- 3.0 
- . 2.0- 3.0 - . 2.0- 3.0 

410- 3.0 4 . 0 -  3.0 . - . 3.0- 4.0 
- . 1.0- 2.0 

1 - . 2.0- 2.0 
- . 3.0- 3 . 0  
- . 5.0- 6.0 
- . 5.0- 6.0 

- . 3.5- 4.5 
- . 3.0- 2.0 

- . 1.5- 2.5 

OBS GBS OBS I TERM TERH TERH 
62 GI OG I G2 GI OG 

------------------+------------------ 
I 
I 
I 

.OOO .89 I 0.000 0.900 0 
I 

I 
I 1.246 1.140* 106 
I 0.000 1.030* 0 
I 1.026 1.354 328 
I 
I 
1-0.097 1.728 1825 
I 

1:033 :803 .230 I 1.036 0.800 236 
I 
I 1.450 1.485~ 35 
I 1.000 1.296 296 

117 1:235 1:121 .117 I 1.240 1.123 
I 
I 

:843 1:126 .283 I 0.830 

1 ::E 
I 0.694 

1:246 1:232 . O K  I 1.246 
I 

.113* 283 

.165 20 

.530 386 

.080* 386 

.240* 6 

1 :524 

.245 

I 
.450 1074 I 1.518 0.450*1068 

I 1.340 1.465 125 ! 0.925 0.916 9 
I 
I 0.928 1.030 102 
I 1.245 1.145 100 
I 0.860 0.806 54 
i 
I 0.965 0.742 223 
I 0.928 0.831 97 
1 0.911 1.145 234 

222 
I 0.811 1.080 269 
I 2.258 0.9+0 1318 

1:464 .219 I 1.251 1.473 

I 
I 0.765 
I 0.977 
I 0.970 
i 0.925 
I 
I 1.470 
I 1.005 
I 

I 
I 0*484 

. S O  185 

.679 702 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

+ 

i 7781.9116 

I 7782.4483 

I 7782.0745 
-190 -193 I 7782.2950 

252 255 I 7783.6971 
-240 i 7783.8420 

I 7784.8512 
-186 i 7785.3398 c2 
-75 I 7785.3398 C2 
380 I 7785.7527 

I 7786.1220 
I 7786.3500 

67 I 7786.5799 
i 7786.8916 - -22 I 7787.1021 
I 7788.7808 

t 21 I 7789.1504 
321*l -8 I 7789.3591 7790.2337 CQ 

I 7790.8810 

I 7791.6333 

t 

t 29 I 7791.3904 

i 
462 I 

I 
-041 -43 I 
-041 -41 I 

I 
I 

-076 -73 I 
t 47 I 

-13 I 
I 

-374 I 
148 I 

-131 I 
I 

-121 -117 I 
-159 -173 I 

98 I 
180 176 I 
-070 -66 I 
-085 -91 I 

I 
53* I 

-270 1 

7791.8471 c2 
7791.8471 C2 
7792.0572 
7792.2783 
7792.4338 
7793.0880 
7793.2016 
7793.9744 
7794.4776 
7794.7036 
7795.2920 DJO 
7795.4713 
7795.6512 
7795.8257 
7796.0689 
7796.8860 
7797.8275 
7798.0221 
7798.5313 
7799.2498 
7799.8583 
7800.1078 
7800.4127 HAZY 
780 1.0585 

.040  70 i -114 i 7801.5151 

.lo1 176 I +  32 I 7801.8841 
I 7802.0558 

179 I 7802.8328 
I 

.391* 79 I 

.830* 875 I 167 1 7803.0660 
I 154 I 7803.3821 

.671 1187 I 207 I 7803.7531 
I 7803.9030 
I 7804.0656 

I 
I 



C t!AVENUI:3ER I T? - T1 0-C 

12303.909 2 
1 12835.035 2 30131.333-17323.291 -2 

12ZC6.901 2 
12G05.576 1 
128J5.752 2 

1 12E04.075 0 17081.874-29335.9‘tJ 2 
1 128C3.153 5 12522.613-25125.763 3 
1 12z02.407 3 17911.977-30714.3E5 -1 

12802.235 0 
1 12800.735 4 1t602.505-31403.302 -2 
1 12E00.044 
1 12799.857 

12799.471 
12798.653 
12797.6 12 
12796.797 

1 12795.473 
1 12795.901 

12795.386 
12795.292 
12795.000 

1 12794.684 
2 12793.317 
1 12791.653 
1 12790.498 
1 12790.192 

12785.635 
12786.023 

2 12784.790 
1 12784.359 
1 12782.595 
1 12781.055 
1 12780.837 
1 12778.691 

12778.031 
12777.344 
12776.842 
12776.585 

1 12776.063 
12775.652 
12775.460 

1 12772.552 
2 12772.472 

12770.9 3 0 

3 
1 
1 
0 
1 
1 
0 
3 
1 
0 
1 

1PC97.584-31597.633 
2?OE8.3~16-34T8.198 

2 17 0 3.9 6 0 - 345 0 0 .44 5 
19776.904-32572.811 

-5 
-25 

- 12 
-6 

2C 20385.328-33180.043 -31 
3 20291.680- 7498.354 1 
4 12157.465-24951.118 0 
0 21337.573-34128.094 -23 
1 24733.061-37523.250 3 
0 
1 
3 20063.650- 7278.862 2 
2 19426.512-32210.885 -14 
1 20506.482-33989.092 -14 
1 19203.415-31954.470 10 
2 16M3.909-29659.807 -11 
5 21263.339-34042.040 -10 
2c 
0 
0 
0 
0 19496.402-32272.487 -22 
2 
0 
18 18345.917-31119.494 -25 
1B 33094.805-20322.349 16 
0 

1 15770.156 5 17554.70’+-30324.853 2 
1 12769.715 4 12153.465-24929.184 -4  
1 12769.390 4 16520.952-29290.355 -3 
1 12768.813 2 18C’.5.103-30214.939 -18 
1 12753.657 2 18953.921-31732.532 -4  
2 12767.134 1U 34964.525-22197.670 -21 

1 12766.370 4 20043.455-3?309.8’t4 -9 
1 12765.170 3 23004.6<9-10233.473 -6 
1 12765.457 3 20540.110- 7774.653 0 

12766.757 1 

12754.775 0 

- . 3.0- 4.0 

. - . 4 . 0 -  3.0 
2.0- 1.0 2.0- 1.0 
. - . 5.0- 4 . 0  

. - . 6.0- 5.0 . - . 5.0- 4 . 0  . - . 6.0- 5.0 

. - . 5.0- 6.0 . - . 6.0- 5.0 

. - . 2.0- 2.0 
1.5- 2.5 1.5- 2.5 . - . 4 . 0 -  3.0 . - . 4 . 0 -  4 . 0  . - . 7.0- 6.0 

4.5- 4.5 4.5- 4.5 
. - . 3.0- 4 . 0  . - . 4 . 0 -  5.0 . - . 2.0- 3.0 
. - . 6.0- 6.0 

5.0- 4 . 0  5.0- 4 . 0  

. - . 3.0- 3.0 

. - . 2.0- 2.0 . - . 5.5- 6.5 

8.0- 7.0 8.0- 7.0 
. - . 4 . 0 -  4 . 0  
. - . 5.0- 6.0 
. - . 4 . 0 -  5.0 
. - . 4 . 0 -  5.0 
. - . 4.5- 3.5 

. - . 5.0- 4 . 0  . - . 5.0- 6.0 . - . 3.0- 4 . 0  

11040 :320 .720 

11047 11047 

1I390 1I315 .075 
.85 .85 

1:045 11541 -496 

.592 .796 -204 

1:17 1:16 .01 

.93 .91 .02 

1.232 

1.217 
1.036 
1.145 

0.910 
1.280 
1.060 

1.120 
1.012 

1.911 
1.377 
0.844 
1.137 
1.275 

1.049 
1.435 
1.123 
1.021 
1.098 
0.610 

1.555 

1.518 
1.050 

1.170 
0 .844 
0.736 
0.69% 
1.251 
1.122 

0.925 
1.196 
0 . S O  

1.250* 

1 . 3 3 0 ~  
0.314 
1.150 

1.205 
1.187 
1.070 

1.030 
1.010* 

1.790* 
1.321 
0 .840  
0. ooo* 
1.055 

1.545 
0.995 
1.069 
1.090 
1.150 
0.806~ 

0.  ooo* 

0.814 
1.314* 

1 . 1 7 0 ~  
1.080 
0.920 
1.111 
1.049 
1.530 

0.900 
1.431 
1.463* 

18 

113 
722 

5 

295 
93 
10 

90 
2 

121 
56 

4 
0 

220 

496 
440 
54 
69 
52 

196 

0 

704 
264 

0 
236 
184 
417 
202 
4 08 

25 
235 
633 

I 
I 139 
I 124 
I 072 
I 

I- 

1-058 

I -343 

P O 5  
I - 128 

I -264 

I +  
I 
1 
I 
I 

I 
I 
I 
I 168 
I -  
I 
I 
I 
I 
I 107 
I 
I 
I 
I - 169 

I 119 

I 202 

I 
I 
I 
I 

I 
I 
I 
1-139 
I - 159 
I 
I 

I 
I +  
I 155 

I -228 

I -043 

126 

-371 
-36 

-103 

-7 1 - 129 
36 

-222 
-264 

45 
171 
-32 

-170 
- 199 

106 
9 

-276 
-60 

-166 
126 

-303 

-121 
426 

-139 
- 149 

16 
3 

-216 
344 

17 
142 
-53 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

7804.9 186 
7805.4146 
7806.1423 
7806.9379 
7807.4524 
7807 A653 
7808.4275 
7808.8825 
7808.9874 
7809.8659 
78 10.324 1 
7810.4321 
7810.6738 
7811.1730 
7811.8084 
7812.3059 
7812.5037 
7812.8529 
7813.1674 
7813.2248 
7813.4031 
7813.596 1 
7814.43 10 
7815.4475 
7816.1533 
78 16.3403 
7817.2919 
7818.8889 
7819.6430 
7819.9066 
7820.985 1 
7821.9220 
7822.0309 
7823.3751 
7823.7792 
7824.1999 
7824.50 73 
7824.6647 
7824.9844 
7825 - 2  177 
7825.3537 

7827.1844 
7828.0927 
72328.6 0 39 
7828.8743 
7829.0736 
7829.4273 
7829.5230 
7830.4570 
7530.6882 
7830.9256 
7831.0483 
7831 -4857 
7831.9023 

7827.1354 

HAZY BHQ 

.P 
w 
w 



WAVELENGTH NOTES --_--__________----_ 
7832.0980 
7832.4226 
7833.1897 
7833.4868 
7834.2247 
7834.6145 
7835.0106 
7835.2998 
7836.. 7548 
7836.9250 
7837.0927 
7837.2734 
7837.4030 
7837.6039 
7837.8301 
7838.3315 
7838.47 16 
7838.7408 
7839.7373 
7840.34 10 
7840.8231 
7841.4191 f 2JDG 
7841.87 18 
7842.0213 
7842.4457 
7842.7521 
7842.8340 
7843.3674 
7843.6573 
7843.8474 
7844.360 1 
7845.0268 
7845.8241 
7846.0150 
7846.1868 
7846.6856 
7846.9929 
7847.3539 
7847.4968 
7847.7783 
7848.3285 
7848.4197 
7848 -8 153 
7849.8556 
7851.1631 
785 1.7958 
7852.146 1 
7852 -3169 

7852.9084 
7853.1404 
7853.2428 
7853.3717 
7853.6543 
7853.9325 ISQ 

7852.7308 

12764.459 
12753.930 
12762.680 

1 12762.196 
12760.954 
12760.359 

0 
0 
0 
4 
0 
0 
0 
1 
1 
0 
2 
1 
1 
1 
3P 

i 
I 

5.0 I 
I 

I I I 

I I I 
I I I 

I 
111 I 

I I 
I 0.496 1.312 816 I -102 I 

:842 1:032 .190 I 0.844 1.034 190 1-101 -102 I 

I 0.760 0.600* 160 I 

12159.465-24921.671 -10 4 . 0 -  5.0 4 . 0 -  

12759.714 
1 12759.243 
1 12756.874 

12755.597 
1 12755.324 
2 12755.030 

12755.819 
1 12755.492 
1 12755.124 
1 12754.308 
1 12754.030 
2 12753.642 
1 12752.021 
1 12751.039 
1 12750.255 

12749.286 
1 12743.550 
1 12748.307 

12747.617 
1 12747.119 

12746.986 
1 12746.119 
2 12745.648 

12745.339 
1 12744.506 

12743.423 

19359.027-32718.268 2 
14912.011-27668.890 -5 

. - . 1.0- . - . 4 . 0 -  

. - . 2.0- . - . 0.5- 

. - . 5.0- . - . 3.0- . - . 1.0- . - . 3.0- 
1.5- 0.5 1.5- . - . 5.0- . - . 5.0- . - . 7.0- 

. - . 3.0- 
- . 6.0- 

- . 3.0- 

- . 1.0- . - . 4.5- 

- . 3.0- 

1.0 i 
5.0 I 

I 
3.0 I 
1.9 I 

I 
5.0 I 
4 . 0  I 

I 
I 1.450 0.640 810 
I 0.776 1.510 734 
I 
I 1.235 1.155 80 
I 1.240 0.000* 0 
I 1.340 1 . 7 9 0 ~  450 
I 1.106 0.000s 0 

0:127 1571 I 1.447-0.122 1569 
I 1.190 0 . 9 5 0 ~  240 
I 0.948 1.105 157 
I 1.240 1.510* 270 . .15 I 

I 1 
1-232 -225 I 
I i 
I 
I -  t 

17615.482-30371.819 -13 
31197.285-43953.290 25 

23231.721-36037.220 -7 
20709.43-33464.592 -10 
20425.711-33180.043 -24 
15424.337-28178.473 -6 
29040.245-16286.522 -21 
29356.804-16604.786 3 
16155.109-22306.150 -2 
27334.422-40084.697 -20 

25064.653-37813.200 3 
168Z3.909-29637.242 -26 

30319.724-17572.608 3 

17045.776- 4299.659 2 
31507.220-18761.580 8 

20065.327-32809.844 -11 

i- -16 i 

11444- 

1:36 

2 
2 
2 
1 

2.0 i 
3.0 I 
0.5 I 
6.0 I 

i 48i 
I -376 I 
I 322 322 I 
I 84 I 
1-225 -226 I 
I -57 I 

I 
I -206 I 
I -235 10 I 

1 
0 
4 
0 
1 
1 
2 
1 
5 
0 
0 

5.0 I 
6.0 I 

I 
2.0 i 
6.0 I 

I 
2.0 I 

I 
2.0 I 
5.5 I 

I 
4.0  I 

I 
2.0 I 
5.0 I 
1.0 I 
7.0 I 

I 0.980 0.955 25 
1 1.098 1.020 78 

I 
87 I 

I I 
I 1.010 0.555 455 I 

1:47 1:48 .01 

.816 .653 .163 

1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
! 

i 
1.474 1.482 8 1-082 -85 
1.130 1.296 166 I 244 

0.998 0.900 98 1-214 -221 

0.811 0.640 171 1-042 -43 
1.005 1.000 5 I -243 
0.000 O.OOO* 0 I -326 
1.155 1.095 60 1-179 -176 

0.292 1.130* 838 1-348 -354 

I 
14 

I 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ! 

2 
0 

1 12742.128 
1 12741.818 
1 12741.539 
1 12743.729 

12740.230 

11840.715-24532.849 -6 i 3.0- 2.0 3.0- 
24216.272-36955.090 O * l  . - . 6.0- 
11767.245-245,05.767 17 I . - . 0.0- 
19235.116-31976.844 1 I . - . 7.0- 

I i 
1.0 I 

I 
3.0 I 
0.5 I 

I 
3.5 I 

1 12739.644 
12733.412 

1 12733.055 
2 12733.062 

12737.9 14 
2 12737.272 

12735 -5% 
1 12733.463 
1 12732.437 
2 12731.369 

12731.592 
12133. ?2 1 

1 
0 
0 
1 
0 
3 
3 
5 
0 
1 
1 
0 
0 
1 
1 
0 
0 
4 

14692.549-27432.195 -2 i . - . 2.0- 
I I I I 

I 0.780 0.930* 150 I -36 I 
I 0.921 2.755 1834 1 297 I 

22181.368-34920.315 8 i . - . 3.0- 
31255.945-13517.872 -11 I . - . 1.5- 

I I 
I 067 

1.200 1.057~ 143 I 300 300 

0.694 0.860 166 I 049 41 
0.200 1.288 1098 I -26 
1.150 1.200 50 I 37 5 

I 
I 
I 

-47 
I 

1.059 0.352 707 I 
I 
I 

1.046 1.925 879 I 266 257 

28225.815-15438.530 -13 1 . - . 3.5- 

18646.108-30779.585 -14 I 4 . 0 -  3.0 4 . 0 -  
20554.712-333Z7.151 -2 I . - . 1.0- 
23295.355-17163.470 -16 I . - . 4.5- 

I 

I 
I 
I 
I 

I 
I 

33555.579-20828.475 -13 I . - . 4 . 0 -  

27162.335-14433.351 -11 I 1.5- 1.5 1.5- 

i 
3.0 I 
2.0 I 
4.5 I 

I 
I 
I 

:694 :862 .168 

i?? 3G. 533 
127 3 C . f57 

1 12730.C91 
12729 . t22 
12729.4X 

2 12728.973 

I 
4 . 0  I 

i 
I 

1.5 I 1.045 1I925 .880 



c 
12727.686 

1 12727.16ct 
1 12726.632 

1 
I I 

I 
3.0 I 
3.0 I 
2.0 I 
3.0 I 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 
I I 

1.123 0.910 213 1-249 -257 I 
1.110 1.204~ 94 I -381 I 
1.911 1.315 596 I 69 I 
1.104 1.145 41 I 096 97 I 
0.980 1.260 280 1 -107 I 
1.150 0.940* 210 1-278 -278 I 
0.715 0.194 521 1-212 -218 I 
1.120 o.ooo* 0 I 66 I 
1.050 1.430~ 380 I 193 I 
0.980 1.515~ 535 I 400 I 
0.995 O.OOO*  0 I -396 il 
0.786 1.265 479 1-276 -275 I 

I 140 I 
1.408 0.450 958 $1 -318 I 
0.860 2.755*1895 I 315~1 

I I , 0.925 1.005 80 1-070 -79 I 
I I I 
0.736 1.480~ 744 1-192 -192 I 

I 1.100 1.010~ 90 1-252 -250 I 
I I I 

7854 -7267 
7855.'0439 
7855.3772 

I 
8 1  . -  

- 4 1  . -  
-31 I . - 
-10 I . - 

i c  27305.432-33033.638 
1 22537.092-35553.728 
1 20565.328-33111.557 

4 . 0 -  
3.0- 
2.0- 
2.0- 
3.0- 
3.0- 
2.0- 
240- 
3.0- 
4.5- 
6.0- 
4 . 0 -  

3.0- 
0.5- 

5.0- 

5.0- 
4 . 0 -  

5.0- 
2.0- 
1.0- 
3.0- 
1.0- 
7.0- 
2.0- 
2.0- 
6.0- 

1 12726.398 
1 12725.302 
1 12723.322 

7855.6451 
7855.3983 
7857 - 4208 

2 28470:960-15745.645 
1 23064.653-37787.990 
5 13726.661-25449.501 

1 00-17305.442 
0 50-20572.283 
1 05-20175.895 
0 22725058.751 
1 14853.317-27570.322 
1 
0 30612.323-17897.917 
1 31233.210-lC517.872 
0 
3 20043.465-32755.472 
10 
2 16520.962-29229.190 
1 19865.603-32572.811 
1 
2 20990.634-33696.921 
2 19203.415-31909.212 
4 15856.883-28561.5M 
5 13726.661-26431.101 
1U 17500.977-30204.635 
2 19236.716-31939.345 
1W 23315.209-36017.900 
1U 17615.482-30318.195 
2 19776.904-32478.986 
1 
0 

1 152tx9.635-2797fO .a1 
-15 i . - 
781 . -  
-25 I . - 
-4 I . - 

l w l  . - 
271 . -  
-61 _ -  

-10 I . - 
I 2.5- 

-12 I . - 
-22 I . - 

I 
-10 I 5.0- 

4 . 0  i 
3.0 1 .19 PB 1 12722.832 

1 12721.221 
1 12720.157 
1 12718.668 
2 12717.937 
1 12717.223 
1 12716.995 
12715.523 

1 12711.997 
12709.332 

1 12707.206 
12706.507 

1 12706.226 
1 12705.802 
1 12704.657 
1 12704.433 
1 12703.646 
1 12703.214 
1 12702.704 
1 12702.704 
1 12702.065 
12700.528 
12599.566 

1 12599.374 
1 12699.128 
1 12698.937 
12698.793 
12697.933 
12697.038 

1 127r08.227 

2.0 i 
2.0 I 
2.'0 I 
3.5 I 
7.0 I 
3.0 I 

I 
3.0 I 
0.5 I 

I 
4 . 0  I 

7861.1892 
7861.3301 
7862.2402 3.5 1.10 1.26 .16 

.080 

7862.9383 
7863 1605 1 
7863.7288 
7864.4240 :925 1:005 4 . 0  so '1 

-1 :I . - 
-2 :I . - 

I 
4 . 0  I 
5.0 I 

I 

7866.070 1 
7866.7560 
7867.386 1 
7867 .'8189 

7868.2555 
7868 .'9646 
7869.1034 
7869.5908 
7869.8585 
7870.1744 
7870.1744 
7870.5704 
787 1.5229 
7872.1191 
7872.2381 
7872.3906 
7872.5091 
7872.5983 
7873.1315 
7873.6865 
7873.9221 
7874.7756 
7874.8941 
7874.9914 
7875.1924 
7875.6590 
7875.8004 
7875 A333 
7875.9419 
7876.7815 
7876.7815 
7879.3349 
7880.1044 
7850.4529 
7880.8026 
7883.255 1 

i 1.308 1 . 1 0 0 ~  208 i -57 i 7867.9929 
4 

-11 I . - 
5 1  . -  
-3 1 1.0- 
-7 I 3.0- 
-12 I . - 
-15 I . - 
131 . -  
-91 . -  

6.0 .i 
1.0 i 
2.0 I 
3.0 I 
1.0 I 
6.0 I 

i i.02i o.ssS iii i -34 i 
.32 I 1.103 0.784 319 I -113 I 
-354 I 1.150 0.807 343 1-261 -262 I 

I 2.258 0.590~1668 I -71 I 
I 1.155 1.200~ 45 1-345 -346 I 

2:o 
3.0 

iiio :7a 
1.150 .796 

so 
PB 

1.0 i 
2.0 I 

i 1.335 0.910 425 i -15 
I 1.450 0.940 510 I -164 
I 1.012 1.110 98 1-305 -304 
I I- 
I I 
I 1.345 0.920 425 I 
I 1.120 1.125* 5 I 
I 1.450 1.140~ 310 1-234 -236 
I I 
I 
I 
I I 

I I- 
I I- 
I I 
I 1.106 1.250* 144 I 
I I 

I 227 
.50 I 1.518 1.010 508 I+ 26 

-24 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2023 I 2.025-0.019 2044 I 371 368 I 
I 
I 
I 
I 
I 
I 
I 

i 1.455 1.160 295 i 74 I 

HAZY C2 
HAZY C2 

-17 i . - 
1 
I 

-10 I . - 
-4*1 . - 

-24 I . - 

6.0 i 
I 
I 

2.0 1 
5.0 I 
3.0 I 

0 2769 1.196-GO190 .!SO 

1 17615.482-30314.443 
0 27578.418-40277.550 

2.0- 
5.0- 
2.0- 

1 
2 
0 
1 
3 18346.917-31042.204 
1 

i 
I 
I 
I 

3.0 I 
I 
I 
I 

3.0 I 
I 

3.0 I 
1.5 I 
2.0 I 
2.0 I 
3.0 I 

I 
2.0 I 
4 . 0  I 

I 

1150 1:OO 

2:004-0 :019 

1887 :702 

.493 .927 

i 
1 

-5 I 2.0- 
I 

12696.658 
1 12695.282 
12695.091 
12594.954 
12694.6 10 

1 12693.858 

3.0 2.0- 

i I 
I 

-17 I . - 0 
0 15624.387-231 18.262 
2 
2 21031.253-33724.837 
2 24790.905-liC07.503 
2H 21737.407-34423.460 
2i1 225 18.312-352 10.360 
7 135 17.647-25205.589 
1 
1 3OC62.625-17776.483 
7 1C912.011-27597.590 
1 

3.0- 

2.0- 
0.5- 
3.0- 
2.0- 
2.0- 

1.0- 
4 . 0 -  

126S3.630 
1 12693.577 
2 12693.402 
1 12692.049 
1 12692.049 
1 12687.936 
12685.697 

1 12686.135 
1 12685.573 
12681.625 

i 
-21 . -  
0 I 0.5- 

- 4 1  . -  
1 1  . -  

-6 I 2.0- 
- 6 1  . -  
-6 I 4 . 0 -  

I 

I 

9 

HAZY C2 
HAZY C2 

1;5 

3:O 

I 1.026 0.930~ 96 I 20 
I 1.350 1.180~ 170 I 11 

50 
I I I 1.250 0.565 685 I 

.434 I 0.496 0.930 434 I 065 67 
I I 

.185 I 0.892 0.701 191 1-186 -186 

4 . 0  



OBS TERM I 
IS IS I WAVELENGTH 

----------+------------ 

1 I I 
1 12650.783 5 13726.651-26407.449 -5 I 3.0- 2.0 3.0- 2.0 I 1.156 .980 .176 1.150 0.972 178 
1 12679.419 3 16155.109-22336.535 -7 I . - . 5.0- 5.0 I . I 0.948 0.978 30 
2 12579.017 6 26405.340-13726.318 -5 I 3.5- 2.5 3.5- 2.5 I -856 .788 .068 I 0.852 

-209 

315 
-114 

114 

I 
-208 I 
-159 I 
315 I 

-106 I 
115 I 
578 1 

-367 I 
I 

59 I 

7883.7795 
7884.6276 
7854.8776 
7886.2622 
7886.6579 
7886.9 154 
7887 .%62 
7888.8603 
7889.1087 
7889.4312 
7890.651 1 
7890.9930 
7890.9930 
7891.6601 
7891.8931 
7893.0789 
7893.0789 
7893.5189 
7893.7183 
7894.0561 
7894.2768 
7894.8547 
7895.2 138 
7896.6700 
7897.849 1 
7898.0538 
7898.4057 
7898.5 193 
7899.7806 
7900.7346 
7901.16 17 
7901.3603 
7901.7793 
7901.9524 
7903.1955 
7903.4085 
7904.0165 
7904.3946 
7904.8621 
7905.2584 
7905.6247 
7906.1499 
7908.5015 
7909.1034 
7909.2592 
7909.3181 
79 10.0246 
7910.6749 
79 11.2796 
791 1.5670 
791 1.9483 
79 13.339 3 
79 14.0954 
7914.3560 
79 14.6 167 

PB 

.784 68 

.OS0 115 

.010* 100 

.345* 185 

.204 59 

.140+ 80 

.510* 140 

.990 273 

1 12676.791 4 18591.122-31267.919 -6 

2 12675.741 1 34515.165-21919.400 -24 
1 12674.563 1 22389.053-35563.728 -12 

1 12672.217 2 22068.306-34760.532 -9 

1 12576.155 3 18602.505-31278.667 -7 

12672.616 1 

12671.699 1 
12669.740 0 

1 12659.191 3 27415.500-40084.697 -6 

- . 4.0- 3.0 i . . - . 6.0- 5.0 I . 
- . 6.5- 7.5 I . - . 4 . 0 -  3.0 I . 

I .  

I .  I 
I ., I 

1 !:2! 
. - . 6.0- 6.0 I . I 1.060 

. - . 5.0- 6.0 I . I 1.370 

ISQ 

-384 
35 1 

i 
-6 I 

-177 I 
I 
I 

c2 
c2 1 12569.191 3 22239.053-35558.235 9 

12658.120 5 
12667.745 1 
12665.843 6 

1 12655.&43 6 1Oq86.922-23152.755 10 

. - . 4 . 0 -  4 . 0  i . 
I .78 .78 

i 
I 
I 
I 
1 
I 
I 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1.263 

I .  
I .955 :955 

1.0- 2.0 1.0- 2.0 I .350 .575 .225 
PLNS 
2LNS 

I 
-397 I 

I 
108 I 

I 

0.355 0.580 225 

1.206 1.325 119 

-394 
12665.137 

1 12654.817 
12664.275 

1 12663.921 
1 12662.994 
1 12662.418 
1 12660.033 
2 12653.193 
1 12657.855 
1 12657.301 

1 
1 
2 
3 
1 
1 
1 
3 
1 W  
0 

31521.279-18856.461 

19776.904-32440.827 

-1 

-2 
-4 

I 
I . - . 4 . 0 -  
I 
I 6.0- 6.0 6.0- 
I . - . 6.0- 
I . - . 4 . 0 -  
I . - . 5.0- 
I 5.5- 4.5 5.5- 
I . -  . 6.0- 
I . -  . 3.0- 

I 
I . - . 4 . 0 -  
I 
I 6.0- 6.0 6.0- 
I . - . 6.0- 
I . - . 4 . 0 -  
I . - . 5.0- 
I 5.5- 4.5 5.5- 
I . -  . 6.0- 
I . -  . 3.0- 

i 
5.0 I 

I 
6.0 I 
6.0 I 
4.0 I 
6.0 I 
4.5 I 
7.0 I 
4 . 0  I 

1: 12 

1:005 

1: 12 

11206 

-073 
-246 

- 190 
-181 
369 

105 

.20 

1.012 1.120* 108 
1.165 1.140 25 
1.123 1.115 8 
1.287 1.120* 167 

-246 i 
-30 I 

-189 I -6 
5 

-22 
-35 

-184 I 
369 I 
-86 I 

-283 I 
I 

1.005 1.200 195 
1.180 1.470* 290 
0.975 0.802 173 

28482.680-41140.580 
34075.030-21417.765 

2390 
- 14 

12657.119 2 i i 
1 12655.098 1 33433.590-20823.475 -17 I . - . 4 . 0 -  4 . 0  I 
1 12653.570 2 20697.436-33351.007 -1 I . - . 7.0- 6.0 I 
1 12652.886 2 220E8.306-36741.198 -6 I . - . 6.0- 5.0 I 
1 12652.568 0 30225.210-17572.608 -34 I . - . 2.0- 2.0 I 

12651.&97 2 I I 
1 12551.620 1 14292.176-26943.829 -33 I . - . 5.0- 5.0 I 

12649.630 1 I 
12649.289 5 I 4.5- 5.5 I .976 

1.320 

1:15 

-385 
1.022 0.352 670 
1.250 1.240* 10 
1.060 1.070 10 
1.300 0.555 745 

52 i 
-41 I 
21 I 

116 I 
I 

-236 I 
I 

CQ 

0.970 1.220 250 

.134 .158 

.305 .015 

. .720 

.ll .04  . .574 . .13 

i 
-172 I 

I 
I 
I 

-159 I 
-287 I 
-245 I 

J 5565 Q 

DJO 2JDG 

i 

-176 

-217 

- 155 
-281 
-241 

1 12548.316 3 20984.195-33632.520 -9 i 6.0- 5.0 6.0- 5.0 i . - . 3.5- 4.5 I l I  I 
2 12647.711 0 29753.225-42400.935 

12546.963 2 

1.319 1.305 14 
1.103 1.000* 103 

i2345.329 0 i i 
1 12645.743 6 19235.116-31831.871 -12 I 7.0- 7.0 7.0- 7.0 I 
1 12644.903 3 22837.092-35C82.018 -23 I 3.0- 3.0 3.0- 3.0 1 
1 12661.143 1 21515.136-34156.245 34 I 1.0- 1.0 1.0- 1.0 I 

1.155 1.120 35 
1.110 1.679* 569 
1.180 1.305* 125 
1.140 0.923* 217 
0.830 1.790* 960 
1.810 0.000* 0 

1.375 1.187 188 

WLQ 
2 1264C.781 1 24653.305-37299.525 -39 i . - . 4.5- 5.5 i 
1 12637.932 1 20540.110-33180.043 -1 I . - . 3.0- 2.0 I 
1 1?63:.8?3 1 33350.841-20741.029 26 I . - . 1.0- 2.0 I 

I I 

-79* i 
23 I 

11831 I 
I 

-129 I 

t 

5.0- 4.0 5.0- 4.0 i 11375 i : i 8 2  ,193 
I .  
I .  
I .  . - . 4.0- 5.0 I . - . 3.0- 2.0 1 . . - . 2.0- 2.0 I . 
I .  

1 125Si.G:;O 
1' ' Z ' ,  . - a i  
12f 55.2'15 
12535.636 

1 12633.415 
1 12632.208 
1 12631.792 

12631.376 

L J I V  I 

19059.958-31697.633 -5 i 
I 
I 
I 

-5 I 
6 1  

-5 I 
I 

- 127 

i 
8 1  

123 I 
247 I 

I 

21612.632- 9179.262 
30204.810-17572.608 
26973.744-14341.947 

, 1.040 1.454 414 
~ 1.215 0.555 660 
I 1.210 0.852 358 
I 



c 
OBS OBS OBS 
62 61 DG 

TERM TERM TERM 
G2 G I  DG 

I OBS TERM I 
I IS IS 1 WAVELENGTH NOTES 

t 4 

I 
12630.669 2W I 

1 12628.511 0 12322.613-24951.118 6 I 
12628.020 3 I 

1 12627.291 3 19281.917-31909.212 -4 I 

I 
I 

-35 I 7915.0597 HAZY 
79 16.4123 
7916.7201 
7917.1771 
79 17 J 6 5 3  
79 18.5066 
79 19.0573 
7919.1646 
7920.2700 
7920.7105 
7921.7694 
7923.2366 
7924.2697 
7924 A476 
7925.3323 
7925.768 1 
7926.2884 
7928.1829 
7928.2477 

1.13 1.13 . - . 2.0- 3.0 

2.0- 1.0 2.0- 1.0 

1.036 0.840 196 

1.822 0.888 934 1.840 .898 .942 

1973 1:661 .685 

:698 1:263 -565 

. .230 
.93 .91 -02 
.438 1.045 .607 

1:315 1:320 .005 

-40 i 
I 

-152 I 
-147 I 

162 155 I 
I 

12326.353 2 
12625.171 1 

1 12624.293 
2 12624.122 

12522.360 
1 12621.655 

126 19.971 
1 12617.634 
1 12615.989 
1 12615.059 

12614.218 
12613.604 

1 12612.776 
1 12609.762 

12609.659 
12609.182 
12609.002 

2 12607.950 
12607.460 

1 12607.272 
1 12606.955 
1 12606.087 

12604.299 
1 12603.720 

12603.191 
12502.572 
12602.028 

1 12601.655 
2 12500.712 
1 12599.650 
1 12597.766 
1 12597.457 
1 12596.899 
2 12536.507 

12596.126 
1 12595.119 
1 125:5.015 
1 12596.216 

2 
4 
2 
4 
0 
3 
3 
6 
0 
0 
2 
0 
0 
0 
0 
5 
.o 2w 

0 

13725.661-26350.982 
16533.963- 3969.846 

18046.103-30667.769 

20769.512-33387.151 
16734 J51-29350.139 
9724.351-22339.429 

-28 i 
5 1  

I 
-3 I 

I 
-5 I 
1 1  

-9 I 
I 
I 

-4 i 
-23 I 

I 
I 
I 

3 1  
I 

. - . 3.0- 4 . 0  
2.5- 2.5 2.5- 2.5 

1.150 0.796 354 
0.983 1.670 687 

0.694 1.265 571 

1.070 1.288* 218 
0.928 0.910 18 
0.442 1.049 607 

4.0-  4 . 0  4 . 0 -  4 . 0  

2.0- 2.0 2.0- 2.0 
2.0- 3.0 2.0- 3.0 
3.0- 2.0 3.0- 2.0 

-048 -49 i 
I 

-3 1 
-179 -179 I 
-171 -173 I 

I 
I 

-222 -221 I 
49 I 20934.195-33596.975 

29914.927-17305.142 
6.0- 5.0 6.0- 5.0 . - . 3.0- 2.0 

1.319 1.315 4 
1.194 0.000* 0 

i 
1 

1.011-0.019 1030 I 1 008-0: 022 1031 

i 
1 

426 I 
7928.5476 
7928.6608 
7929.3224 
7929,6306 
7.929.7488 

246 15.450-12007.503 1.5- 1.5 1.5- 1.5 

. - . 3.0- 4 . 0  . - . 3.0- 2.0 . - . 7.0- 7.0 

. - . 3.0- 3.0 

426 
-021 1 

-398 I 
-178 -158 I 

I 
1.555 1.040 5 1 5  I 
0.300 O.OOO*  0 I 
1.076 1.060 16 I 

19496.402-32 103.687 
16532:104~29139.061 
22377.599-34983.667 

20065.327-32669.040 

-13 i 
-2 I 
19 I 

7929.9482 
2 
1u 
0. 
OW 

I 
7 1  

7931.6192 HAZY 
7931.9836 
7932.3165 
7932.706 1 
7933.0486 
7933.2834 
7933.8771 
7934.5458 
7935 .?325 
7935.9271 
7936.2786 DJO 
7936.5256 
7936.7657 DJO 
7937.4002 
7937.4658 
7937.9694 
7938.7472 
7938.8626 
7938.9893 
7939.5958 
7939 -7957 
7940.7903 
7941.4671 CQ 
7941 .a639 

I 
I 
I 

-5 I 
-16 I 

-7 I 
7 1  

-21 I 
12 I 
7 1  

0 
0 
0 

I I I 
I 0.948 1.165 217 I -278 I 

116 -0:12 .281 I 0.162-0.122 284 I 321 325 I 
I 1.474 0.705 769 I- -26 I 
I 1.062 0.995 67 I I 

16155.109-28756.769 
28p387.3 10- 16286 .%2 
17045.776-29545.433 
25735.491-39333.250 
24012.505-36609.983 
22377.599-34974.486 
32544.185-45140.685 

18578.669-3 1 173.8 14 
1 9 3  1.9 17-31876. SO9 
12159.465-24753.684 

. - . 5.0- 5.0 
0.5- 0.5 0.5- 0.5 . - . 1.0- 1.0 
. . - . 2.0- 2.0 . - . 6.0- 7.0 . - . 7.0- 7.0 . - . 3.5- 2.5 

3 
1 
d 
0 
2 

i 1.248 1.195 53 i -137 i 
I 1.076 1.135 59 1-160 -154 I 
I 1.130 0.850 280 I 1 
I 1-321 I 
I 1.932 0.450*1482 I 72 I 

I I I 
I I I 
I 1.160 O.OOO*  0 I 21 I 
I 1.194 1.250* 56 I 288 I 

I 1.822 O.OOO* 0 I -190 I 
.843 .975 .132 I 0.844 0.975 131 1-177 -176 I 

0 
2 i 

-26 I 
23 I 
-3 I 

I 
I 

1 1  
0 1  

'1 
1 
4 

. - . 1.0- 1.0 . - . 2.0- 2.0 
4 .0 -  4 .0  4 . 0 -  4 . 0  

12592.982 
12592.7S9 

1 12592.598 
1 12591.636 

125.9 1.3 19 

37073.910-24481.313 
29914.927-17323.291 

29753.225- 17 163.470 
29193.430-16604.786 
27465.315-40054.350 
22160.184-34746.981 

30361.813-17776.483 
3121 1.905- 18627.281 

. - . 5.0- 6.0 

. - . 3.0- 4.0  

. - . 3.5- 4.5 

. - . 6.0- 6.0 . - . 1.5- 0.5 . - . 8.0- 8.0 

. - . 2.0- 2.0 . - . 1.0- 1.0 

i I 
366 1 
-35 I 

I 1.793 0.390 1403 I -15O*l 

I I 
I 1.103 1.200 97 I 
I 1.240 0.950* 290 I 

2 1229.742 
1 125Z8.669 
2 125&S.040 
1 125t6.782 

12586.158 
1 12535.323 
1 12544.639 

1zSi .434 

-13 i 
-35 I 

5 1  
-15 I 

I 
-7 I 
15 I 

I 1.230 o.ooo* o i -76 i 7942.6577 
7943.0515 FDJ02JDG 
7943.5785 
7944.0 102 
7944.1396 

.85 . .165 i i -244 i I 1.044 0.565 479 I -122 I 
I 1.235 0.000* 0 I 154 I 
I I -  I i 



I 12 - 1 1  
I OBS 08s 

I 

0-C I J2 - J1 
+ 

OBS I TERM TERM TERM 
DG I G2 61 OG ------*-----------------. 

I 
I 1.060 1 . 0 1 0 ~  50 
I 

NOTES -------- 
I I 
I 17 I 
I- I 
1-048 -48 I 
I -160 I 
I 209 213 I 

1 1222.686 
12532.464 

1 12581.767 
1 12520.239 
2 12579.903 
1 1379.223 
1 12578.0rt4 
1 12577.220 

12577. C54 
1 12576.632 

12576.117 
1 12575.913 

12575.505 
12575.377 
12574.031 
1257 1.735 

1 12571.055 
12570.695 

1 12570.148 
12553.9 12 

1 12563.009 
12566.643 

1 12554.116 
1 12553.457 

12552.431 
12551.867 

1 12560.144 
1259.924 
12559.573 
12559.213 

2 12557.971 
1 12556.502 
1 12555.754 
1 12555.043 
1 12554.219 
1 12553.951 
2 12550.626 

12569.990 
12549.640 

2 125rtS.024 
12547.599 

2 12546.638 
1 125’t5.514 
2 1f5ci6.253 
2 122’!5.6z2 
1 1-r’- i>.5?0 

lv-,’.? 8t.9 
2 i25?3.S39 
1 125‘!0.524 
2 125:0.515 

125‘10.320 

._a 7 2. 

1 22Ca.306-34570.995 
1 

7945.2433 
7945.3834 
7945.8236 5.0- 6.0 

5.0- 4 . 0  
2.5- 1.5 
1.0- 2.0 
5.0- 4 . 0  
7.0- 6.0 

0.0- 1.0 

2.0- 1.0 

i 14292.176-25873.930 13 i . - . 
0 2OY30.684-33570.935 -12 I . - 
4 24537.415-12007.503 -9 I 2.5- 1:5 
3 17045.776-29525.003 

0.970 1.125 155 
1.308 1.130~ 178 
0.302-0.019 321 
1.474 0.910~ 564 
0.948 1.035 ,87 
1.097 1.250 153 

7946.7887 
7947.0010 
7947.4306 
7948.1755 
7948.6962 
7948.8012 
7949.0679 
7949.3934 
7949.5223 
7949.7784 
7949.8612 
7950.6742 

: 299-0 : 022 .321 

.153 

- 4 1  . -  . 
- 6 1  . -  . 
-2 I 7.0- 6.0 

- 7 1  . -  . 
- 3 1  . -  . 

I 

I 
I 
I 
I 
I 
I 

1 I 6.0- 5.0 

i 079 79 i 
1-112 -108 I 
1-396 -396 I 

I 1 338 -193 1 

3 16155.109-23733.159 
5 15074.958-27652.180 
1 
3 11747.245-24323.854 
0 
2 13517.647-26093.563 
0 
0 
2 
1W 
6 21600.100-34171.155 
1 
9 12351.522-24921.671 
0 
3 21031.258-33599.280 
1 
4 15406.760-27970.881 
0 22429.984-34993.452 
0 
2H 
1 14763.705- 2203.606 
2 
3 
5 
3 32830.320-20322.349 
0 28832.853-16276.332 
5 3335%.270-20328.475 
1 W  21337.573-33332.650 
2 1&397.554-31451.814 
1 22181.368-34735.314 
1 34651.175-47201.830 
0 
0 
2 22799.695-35347.740 
211 
3 14561.607- 2014.966 

1:097 11250 

. O O O  .80 i 0.000 0.800s o 
I 
I 0.892-0.082 974 
I 
I 
I 
I 

.150 I 1.390 1.230 160 
I 

.05 I 0.995 1.034 39 
I 

.152 I 1.455 1.606 151 
I 

.68 I 0.890 0.194 696 
I 1.279 1.213 66 
I 

I I 
1-144 -142 I 
I I 
i 265 i 
I I 
1-089 -89 I 
1-181 I 
1-105 -108 I 

1:380 1:230 

:98 1:03 

1:458 1:610 

.89 .21 

6.0- 5.0 

6.0- 5.0 

2.0- 2.0 

1.0- 2.0 
4 . 0 -  4 . 0  

-1 i 6.0- 5.0 
I 
I 

-13 I 2.0- 2.0 

-5 I 1.0- 2.0 

F 
I 

28 I 
1 
I* 

7953.9503 
7954.5218 
7955.3865 
7956.9865 
7957.3976 
7958.0538 
7958.41 11 
7959.5029 
7959 -6423 
7959.8647 
7960.0897 
7960 . a 0 2  
7961.81 15 
7962.2605 
7962.7367 
7963 -2594 
7963.4294 
7965.5391 
7965.9428 
7966.1650 
7967.1909 
7967.4607 
7968.07 10 
7968.1498 
7968.3155 
7968.7 100 
7969 -7531 
7969.8426 
7970.4717 
7971.7651 
797 1.96 15 
7972.0855 
7973.4716 
7974.3645 
7974.6737 
7975.0007 

i i 
1-144 -147 I 
I 27 I 
I I 
I- I 
I 192 192 I 
I 160 I 
I 
I- I 

& 
W 
03 

DJO 2JDG 
SIGMA* 

io78 i 
1-0.066 1.495 1561 

I 
1.0- 1.0 ’ .  , .  

i 
O * l  . - . 

-19 I . - . 
-1 I 4 . 0 -  4 . 0  

-3’t I- . - . 
-11 I . - . 

5 1  . -  . 
-29 I . - . 

I 
I 

- 2 1 1  . -  

i 
I 1.209 1.314 105 
I 0.000 1.880* 0 

.719 I 1.080 0 . 3 5 2 ~  728 
I 1.137 1.060 77 
I 1.280 1.080 200 
I 0.780 0 .899~  119 
I 1.047 0.895 152 
I 
I 
I 1.330 1.195+ 135 
I 
I 1.149 1.881 732 
I 1.106 0.194 912 
I 1.340 1.279 61 

.493 I 0.820 1.321 501 
I 1.130 1.145~ 15 
I 

DJO 
5.5- 6.5 i - . i 316 317 i 

I 203 205 I 
1-139 -139 I 
I -160 I 
1-147 -146 I 
I -46 I 
I I 
I I 
I I 
I -162 I 

I 
262 I 

I 
I 
I -211 I 
I 258* I 
I 159 160 I 
I 219 217 I 
1-045 I 
I 189 184 I 

24 I 
1 

I 
I 

1 

I 
31 I 

I 

I I 435 I 

I - 185 
I 

~~ ~- 
2.0- 2.0 i . 
4.0- 4 . 0  I 1.077 .358 
4 . 0 -  3.0 I . HAZY 
5.0- 9.0  I . 
3.0- 3.0 I . 
3.5- 3.5 I . 

i .  
I .  

4.5- 3.5 I . 
I .  

1.5- 1.5 I . 
3.0- 2.0 I . 
2.5- 2.5 I . 
1.5- 2.5 I -823 1:316 

- 3 i  . -  . 
2 0 1  . -  . 
- 7 1  . -  . 
-9 I 1.5- 2.5 

- - . . . . . . -. . . . . - - 
1 15424.357-27970.881 
2 34083.695-21542.435 
6 20044.005- 7473.364 
1 28289.640-15745.648 - 2 1  . -  

I 
3.0- 3.0 i . 

I .  1 
7 15778.634- 3235.770 
1 10578.669-31119.494 
0 46141.340-33600.850 
0 
3 28026.690-15C3.530 
1 
0 22518.312-35054.565 
2 

-5 i 1.5- 0.5 1.5- 0.5 i 1.132 0.298 .834 i 1.133 0.299 834 
- 1 1  . -  . 1.0- 2.0 I . I 1.932 0.814 1118 
2 5 1  . -  . 1.5- 2.5 I . I 0.960 1.263* 303 

I 

I 

I 

-20 I 2.5- 3.5 

- 3 1  . -  . 
I .  

2.5- 3.5 I . 
I .  

I 
.265 I 1.320 1.057~ 263 

I 
1 1.350 0.998 352 
I 

2 12538.140 
12535.736 

1 12536.250 
12535.736 

2.0- 3.0 1 . 
I .  



e 
I 

-10 I 1.5- 

5.0- 

5.0- 

7.0- 
2.0- 

0.5- 

1.5- 

2.5 

4 . 0  

I 

I .  
5.0- 4 . 0  I .93 .9a 

1.0- 2.0 I . 
I .  

4 . 0 -  5.0 I . 
4 . 0 -  5.0 I , 
4 . 0 -  3.0 I . 
3.5- 2.5 1 . 
5.0- 5.0 I .925 1:OlO 

I .  

1.5- 2.5 I 1.643 1.278 

8.0- 7.0 I . 

I I 
.365 I 1.650 1.279 371 I 207 

I I 
-05 I 0.925 0.980* 55 1-045 

I 1.110 1.140* 30 1-198 
1 0.870 1.040 170 I 
I I 

207~ 

-43 
-195 
-243 

-137 
97 

119 
-21 

-96 

-191 
-392 
161 

-1 
-207 
207 
15 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

7975.2240 
7975.7667 
7976.2745 
7977.3196 

2 12535.355 
12534.532 

1 12533.734 
1 12532.092 
1 12531.231 
12531.059 

1 12330.736 

5 34077.830-21542.435 
114 i 

-5 I 
3 1  

-27 I 
I 

6 1  
10 1 
5 1  
0 1  

3. .  20043.465-32577.204 
1 20530.616-33352.705 
0 23037.432-35553.740 7977.8359 

7978.1829 
7978.3828 

7977.9708 

7978.382a 
797a.7827 
7979.07 ia 
7979 -2106 
7979.3558 
7979 -6736 

0 
1 2 1227.793-33758.523 
1 23274.853-35305.270 
1 26344.163-39374.530 
3 16G99.640- 3959.846 
6 20043.465-32572.811 
0 

i 1.346 0.830 516 i 
I 1.604 1.075 529 I 
I 1.020 0.885 135 I 
I 0.773 1.670 897 I 

c2 
c2 

1 12530.422 
1 12530.422 
2 12529.794 
1 12529.3GO 
12523.122 

2 12523.395 
1 12527.522 
1 12524.32 
1 12522.779 
1253-2.424 

1 12519.393 
1 12518.474 
2 12517.070 
1 12515.304 
2 12515.789 
1 12515.526 
1 12514.370 
2 12513.971 
1 12511.875 
12511.435 
12510.165 
12509.493 
12508.672 

1 1250S.199 
1 12507.730 
1 12507.430 
1 12505.847 
13504.965 
12504.353 

1 12504.079 
1 12503.365 
12502.850 
12502.694 

1 12531.874 
12501.477 
12501 -302 

1 12500.385 
1 12499.465 
1 12499.121 
1 12498.316 

1 12496.722 
1 12495.181 
12434.665 
12433.620 

1 12493.374 
12492.923 

1 12528.894 

2 izw.09a 

-6 i 
I 

-10 I 
-20 I 

0 1  
2 1  
13 I 

I 
-15 I 
3 1  
7 1  

-12 I 
-4 I 
9 1  
13 I 
-9 I 
-2 I 

I 
I 
I 
I 

4 1  
-16 I 
-17 I 

5.0 .085 I 0.925 i.oio* a5 i- 
I 

1.822 0.865 957 I 
1.121 1.065 56 I 
1.049 0.375 674 1-191 
0.811 1.475 664 1-390 
1.307 0.000* 

O t  

0 19251.917-31810.821 
0 33139.610-45718.025 
1 18147.975-306i5.497 
2 11840.715~24355.295 

2.0- 2.0 i . 
2.5- 3.5 I . 
3.0- 2.0 I . 
3.0- 3.0 I . 

1 29299.312-16776.530 
0 
5 24090.570-35509.983 
4 17615.432-30133.953 
1 29556.550-17039.487 
0 24613.274-37129.590 
5 2EO2.375-16.35.582 
2 22219 -737-34735.314 
0 21737.407-34251 -764 
2 29259.700- 16745.720 
0 20065.327-32577.204 
0 
0 
0 
OB 
3 19558.257-32065.452 

0 19203.415-31710.912 
2 29810.974-17305.142 
2 
0 
0 29t08.865-16604.786 
1C 20306.482-32809.844 
0 
0 
3 33174.265-20672.390 
0 
2 

1 310~6.52a-is5x.782 

1.0- 1.0 I . 
1 

7.0- 7.0 I 
2.0- 3.0 I 
1.5- 1.5 I 
5.0- 5.0 I 
0.5- 0.5 I 
4 . 0 -  3.0 I 
3.0- 4 . 0  I 
1.5- 2.5 I 
3.0- 4 . 0  I 

I 

1:130 1:195 
1.450 1.205 

.065 

.245 
1.130 1.195 
1.450 1.200* 
0 .484  1.354 
1.160 1.010 
0.800-0.122 
0.750 0.899 
1.026 1.005 

I 1.250 1.671 
0.998 0.9aor 

65 
250 
87 0 
150 
922 
149 
21 
421 
ia 

7.0 
3.0 

015 

2:5 

I+ 

I+  

I 
I 
I 
I 

I -208 
! 614 623 -21 

I 

7987.3822 
7987.7109 
7987 A 4 0 4  
7988.6 166 
7988.8713 
7990.2096 
7990.4900 
7991.3012 
7991.7311 
7992.2556 
7992.5578 
7992.8575 
7993.0173 
7994.0610 
7994.6249 
7995 -0162 
7995.1913 
7995.6479 
7995.9773 
7996.0770 
7996.60 15 
7996.8554 
7996.9674 
7997.5540 
7998.1420 
7998.3628 
7998.8780 
7999.0175 
7999.8983 
8000.8849 
8001.2134 
8001 .a45 
8002.0421 
8002.3310 

.923 

14 
27 3 
-28 1 

.420 

i i i 
1050 1-0.145 0.910*1055 I 
.12 I 1.480 1.600* 120 I 117 

I 1.021 0.200 821 I 

I .  
2.0- 2.0 1-0.145 .905 
2.0- 2.0 I 1.48 1.60 
2.0- 2.0 I . 
3.0- 2.0 I . 

I .  

2.0- 
2.0- 

2.0 
2.0 

-14 
.lo9 
-508 
-117 15 i 

I 
I 

0 1  
3 1  

I 
I 

-1 I 

I 1.184 0.000* 0 1-112 

!-221 
I 
I 
I 1.123 0.900 223 I 
I I 

I 1.210 0.950* 260 I- 5.0- 6.0 
4 . 0 -  4 . 0  

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1:532 2:395 

:610 :829 

-25 
-207 

o 364 0 .ooo* 0 

28 0 

2.0- 1.0 195 
i 
I 

12 I 
0 1  
7 1  
-2 I 
-7 I 
5 1  
-3 I 

I 
I 

0 1  
I 

I 
I+ 
1-249 -251 
1-063 -65 
1-266 -251 
I+  -4 
I 
1-145 
I +  
I 

- 
1 22219.737-34720.110 
-3 12159.465-24555.931 
1U 22982.904-35432.018 
5 19074.292-31572.610 

4 . 0 -  4 . 0  
4 . 0 -  4 . 0  
2.0- 3.0 
2.0- 1.0 
1.5- 2.5 
4 . 0 -  3.0 
5.0- 5.0 

i 
.244 I 

I 
-863 I 

I 
.313 I 
,219 I 

I 
.50 I 
.144 I 

I 

0.750 
0 -844 
1.257 
1.532 
0.350 
1.123 
0.610 

1.030 
1.080 
1.679 
2.403 
0.941 
0.825 
0.830+ 

4 . 0 -  4;O 

1:o 

3:O 
5.0 

236 
422 
87 1 
59 1 
298 

HAZY 

DJO 2JDG 

2.0- 
-75 - 154 
36 

2 20952.550-33450.655 
3 20306.42-3?303.199 
3 21263.339-33758.523 
1 
4 
4 15249.635-27743.009 
0 

4 . 0 -  
5.0- 220 

i-119 
I- 
I 

2.0- 2.0 2.0- 2.0 .720 .576 0.715 0.568 147 -35 



C I4AVEtN:BER I 72 - T I  0 - C  . ....................................... 
12492.741 0 
12591.647 0 

1 124S.947 0 14592.5G9- 2293.606 4 
1 124t3.511 7 15520.962-29009.453 -10 
1 12487.M7 1 18953.921-31451.814 -6 
1 12'37.683 3 29510.974-17323.291 0 
1 12GC5.853 4 26163.752-13677.903 4 
1 12485.126 2 17911.977-36397.106 -3 
1 12484.236 4 18602.505-31086.744 -3 
1 12'283.076 2 17911.977-30395.062 -9 

12482.90% 1 
1 12480.557 0 22689.053-35369.610 0 
1 12479.605 1 1X97.584-31377.193 -4  
1 12578.915 6 13726.661-26205.589 -13 

1 1377.355 0 16532.104-29009.483 -14 
2 12476.972 5 24276.225-11799.241 -12 

12478.444 0 

12476.603 3 
12475.837 2H 

2 12475.330 4 26201.645-13726.318 3 
1 12573.532 3 28749.920-16276.332 4 
1 12473.421 2 20877.600-33351.007 14 

12471.456 0 
.906 

1.13 

I .  
8 .  

I .  

1 12659.132 2 28214.784-15745.648 -4 
2 12'!54.Z01 4 29630.290-17163.470 -19 

13'.5.879 0 
12tC5.137 2 

1 12;'.;.4C2 0 28210.060-15745.648 -10 
12464.184 0 
lZ(t52.194 2 
12:'31.7s9 0 ~ ~ ... .. 

1 12461.371 0 17911.977-30373.329 19 
1 12460.744 0 12177.963-24635.713 -6 

12460.386 0 
12459.837 1 
12459.358 0 

1 12453.339 2 14853.317-27311.658 -2 
1 12457.337 2 165a.909-29346.299 -3 
1 12456.376 1H 26301.732-35755.100 8 

i2455.ma o - _ _  
1 12455.249 0 23909.585-36364.850 -16 

2 12452.021 3 29197.755-16745.720 -14 
1 12451.076 2H 18591.122-310(t2.204 -6 

12452.978 0 

1 12450.412 0 19426.512-31876.909 15 
1 12449.855 1 19594.767-32OM.652 -30 
1 12448.692 7 15074.953-27523.650 0 
1 12638.263 0 16734.151-29182.445 -31 

12447.767 0 
1 12Vt7.0'rl 3 11840.715-24287.814 -8 
1 12445.607 8 18591.122- 6144.515 0 

12445.124 0 
12444.835 0 

2 12444.729 3 23171.032-10726.322 19 
1 12442.905 4 20830.616-33273.523 -7 

I .  
- . 2.0- 1.0 I . . - . 5.0- 4 . 0  I .74 .70 .04  - . 4 . 0 -  4 . 0  I . 

- . 5.0- 5.0 I . 

I .  . - . 4 . 0 -  5.0 I . - . 5.0- 4 . 0  I . 
310- 3.0 3.0- 3.0 ! 1.149 

3:O- 4 . 0  3.0- 4 . 0  I 1.185 1:250 .065 
0.0- 1.0 0.0- 1.0 I .OOO 1.45 

6:O- 5.0 6.0- 5.0 I . . .118 
5.0- 4 . 0  5.0- 4 . 0  I . . .225 

1700 .449 
1 .  - . 3.0- 4 . 0  I . 

6:5- 5.5 6.5- 5.5 I 1.43 1:37 .06 
I .  
I .  - . 2.5- 2.5 I . - . 2.0- 2.0 - . 7.0- 6.0 

3.0- 3.0 3.0- 3.0 
5.5- 4.5 5.5- 4.5 

- . 2.0- 3.0 

- . 5.0- 4 . 0  - . 1.0- 2.0 

- . 4 . 0 -  5.0 - . 6.0- 7.0 - . 5.0- 5.0 

- . 5.0- 4 . 0  

.145 .239 

.20 .07 

192 
I 

0.292 1.495 1203 I 
0.735 0.695 41 I 042 37 
1.251 1.080 171 I -129 
1.18'1 1.250* 66 I 082 122 
0.000 1.442 0 I 052 47 
1.145 1.005 140 1-114 -115 
0.910 0.795 115 I 196 194 
1.145 0.920 225 1-194 -192 

1.263 1.120* 143 
1.280 0.973 307 
1.150 0.701 449 

0.300 0.695 395 
1.430 1.373* 57 

1.036 0.784 252 
1.480 1.880* 400 
1.060 1.240* 180 

0.905 1.145 240 
1.130 1.200* 70 

0.865 1.145 280 

I 1.145 1.345 200 
~ 0.525 O.OOO* 0 
I 
i 
I 
I 0.786 
i 1.098 
I 1.060 
I 
I 1.242 

I .  i 
2.5- 2.5 2.5- 2.5 I .983 1:662 .679 I 0.989 
4 . 0 -  3.0 4 . 0 -  3.0 I .965 1.010 -045 I 0.965 - . 3.0- 2.0 I . I 1.435 . - . 0.0- 1.0 I . I o.ou0 

7.0- 6.0 I 1.097 1:080 .017 I 1.097 
- . 2.0- 1.0 I . I 0.928 

7.0- 6.0 

i 
I -139 
1-203 -203 
1-200 -199 

33 
I 
I 
I 198 198 
I 
I. 
I 438 433 
I 250 254 
I 184 
I 
I 165 166 
I 285 285 
I- 
1-408 
I 135 

I 044 
I 
I -313 
1 -405 
i 

-9 .035 249 I -  
.200* 102 1-064 -72 
.530* 470 1-098 -92 

-97 
I 

.080* 162 I 
1 

.671 682 I 354 344 

.010 45 1-068 -70 

.ooo* 0 I -111 

.800 0 I 139 

.080 17 1-117 -119 

I 033 

O I -177 I .  I 
3.0- 3.0 3.0- 3.0 I . .219 I 0.811 0.585 226 i -175 
4 . 0 -  3.0 4 . 0 -  3.0 I .970 1:475 .505 I 0.965 1.473 508 I 170 171 

I 
I 

I .  i 
I .  I 

4.5- 4.5 4.5- 4.5 1 1.24 1139 .150 I 1.240 1.391* 151 I 187 187 
8.0- 7.0 8.0- 7.0 I 1.105 1.070 .035 I 1.110 1.070* 40 (-235 -234 

WAVELENGTH ,NOTES .................... 
8002.4476 
8003.1484 
8004.8786 
8005.1581 
8005.5581 
8005.6889 IS9 
8006.8622 
8007.3285 
8007.8993 
8008.6435 
8008.7538 
80 10.2599 
80 10.87 10 
8011.3139 
80 11.6 163 
80 12.309 1 
80 12.56 15 
80 12.7985 
8013.2904 WAZY 
8013.6 161 
80 14.7327 
8014.8426 
80 16.0990 
8017.5994 
8019.0985 
8019.6917 
8020.1690 
8020.6420 
8020.7823 
8022.0630 
8022.3173 
8022.5929 
8022.9965 
8023.2270 
8023.5806 
8023 . a 9 0  
8024.5453 
8025.1586 
8025.8099 HAZY 
8026.3757 
8026.536 1 
8027.9999 
8028.6 169 
8029.2263 
8029.6545 
8030.0137 
8030.7639 
8031.0407 
8031.3607 
8031.7969 
8032.1092 
8033.0663 
8033.2529 
8033.3213 
8034.4989 

f -  
f -  
0 



c 
2 12441.511 1 
1 12440.857 6 

12440.543 1 
1 12439.374 1 
1 12439.374 1 
1 12439.005 2 
2 12435.133 5 

12435.706 1 
1 12435.515 1 
1 12434.494 8 
1 12432.565 2 
2 12430.941 1 
2 12429.356 2 
1 12C28.890 4 

12428.100 1 
12427.228 0 
12426.370 0 
12424.803 0 

1 12423.749 0 
12423.311 0 

1 12421.989 0 
1 12421.801 0 
1 12420.E36 4 

12419.998 0 
12416.831 0 
12415.820 0 

1 12415.276 2 
2 12414.355 1 
1 12414.143 1 

12413.896 0 
1 12413.23 0 

12412.735 0 
1 12412.135 3 
1 12411.781 2 
1 12408.040 3 

124C6.8X 0 
12406.613 0 
12405.843 0 

1 12C05.469 1 
1 1210'1.1189 3 
1 12403.788 2 

12(t02.969 2 
1 12102.090 4 
1 12401.434 5 
1 12400.891 0 
1 12400.707 0 
2 12400.176 0 
1 12399.398 0 

1 12421.989 o 

I 
32763.850-203'2.349 0 I . - . 6.5- 6.5 
16532.104-28972.971 -10 I 3.0- 2.0 3.0- 2.0 

I 
19P65.603-32306.979 -2 I . - . 4 . 0 -  4.0 
15363.921-31403.302 -7 I . - . 4 . 0 -  5.0 
20043.455-32i82.465 5 I 5.0- 4 . 0  5.0- 4 . 0  
25162.460-13726.318 -9 I 1.5- 2.5 1.5- 2.5 

I 
2C043.465-32478.986 -6 i . - . 5.0- 6.0 
16734.151- 4299.659 2 I 2.0- 2.0 2.0- 2.0 
18346.917-30779.585 -3 I . - . 2.0- 3.0 
200:4.005-32474.965 -19 I . - . 1.5- 1.5 
25715.955-162f5.582 -17 I 1.5- 0.5 1.5- 0.5 
16304.260-28733.159 -9 I 4.0- 4 . 0  4 . 0 -  4 . 0  

I 
I 
I 
I 
I 

18591.122-37014.877 -6 I 4 . 0 -  4 . 0  4 . 0 -  4 . 0  

27705.804-40127.800 - 7 4  . - . 5.0- 4 . 0  
25100.598-37522.600 -13 I . - . 2.0- 3.0 
30319.724-17897.917 -6 I . - . 3.0- 3.0 
21600.100- 9179.262 -2 I 6.0- 5.0 6.0- 5.0 

I 

18046.108-30461.399 -15 i 4 . 0 -  5.0 4 . 0 -  5.0 
43370.680-30956.365 40 I . - . 2.5- 2.5 
23590.462-16276.332 -7 I 1.0- 2.0 1.0- 2.0 

I 

I 
18963.921-31377.193 16 I . - . 4 . 0 -  4 . 0  

22088.306-34500.445 -3 I 6.0- 6.0 6.0- 6.0 
33829.570-21417.765 -24 I . - . 5.0- 4 . 0  
15rt24.387-27832.430 -3 I 3.0- 4 . 0  3.0- 4 . 0  

I 
I 
I 

.27334.422;39739.870 21*l . - . 7.0- 6.0 
-12177;963i24552.849 -2 I 1.0- 2.0 ' 1.0- 2.0 
22176.323- 9772.532 -3 1 1.0- 0.0 1.0- 0.0 

I 
20709.455-33111.557 -9 i 3.0- 2.0 3.0- 2.0 
15E39.909-29290.355 -12 I 6.0- 6.0 6.0- 6.0 
17615.432-30016.377 -4 I . - . 2.0- 2.0 
26709.458-33110.165 0 I . - . 3.0- 4.0 

24437.792-35837.190 0 x 1  . - . 4 . 0 -  5 . 0  
19277.180-31677.390 -34 I . - . 3.5- 2.5 

2 12399.128 1 33457.050-21057.925 3 i 3.5- 2.5 3.5- 2.5 
12378.247 1B I 
12397.842 0 I 

1 12397.249 4 19074.292-31471.542 -1 1 2.0- 1.0 2.0- 1.0 
2 12396.666 2 26330.020-14133.351 -3 I 0.5- 1.5 0.5- 1.5 
1 12396.207 1 18147.975-30544.187 -5 I 3.0- 3.0 3.0- 3.0 

i 1.100 0.990* 110 i -292 
I 1.251 1.205 46 I -289 

. .415 I 0.925 1.330* 405 1-116 -108 

I I 
0172 0.78 .06 I 0.710 0 . 7 8 4 ~  74 I 419 421 

0:930 1:482 .552 

1875-0: 125 1.00 
1.285 1.035 .250 

:965 1:174 .209 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0.925 1.110 185 
0.928 1.482 554 
1.518 0.860 658 
0.820 1.150* 330 

1.285 1.035 250 
0.875-0.122 997 

i+ 
I 

0.965 1.170 205 

i-072 -61 
I 173 175 

I 058 56* 
I 403 405 
1-109 -112 
I 049 
I- 

1-069 -77 

i-121 -119 
I I 
I 1.160 1.020* 140 I 
I 1.430 1.260* 170 I 
1 1.010 0.450 560 I -327 

1.38 1.45 .07 i 1.390 1.454 64 i 192 192 
-230 ! 

I I 
I I 

.69 .99 .30 I 0.694 0.990 296 I 040 32 

1:186 1:879 .692 I 1.195 1.880* 685 I 237 234 
1 1.265 0.646 619 I+ 

1.060 1.036 

1 : l O  :92 

.52 .64 
1.21 .ooo 
1:240 1:315 
1.105 .920 

i i 
I 1.251 0.973 278 I -186 
I I+ 

-024 i 1.060 1.030 30 i -9 
I 1.175 0.802 373 I -295 

.18 I 1.106 0.920 186 1-042 -83 
I I+ 
I I 
I I- 
I 1.240 1.140* 100 I+ 

.12 I 0.525 0.640 115 1-038 
I 1.210 0.000* 0 1-059 
I I - 147 

.075 I 1.240 1.315 75 I 

.185 I 1.098 0.920 178 1-202 
I 1.450 1.140 310 I 
I 1.240 1.2203~ 20 I 
I 0.847 0.675 172 I 
I 1.500 0.965s 535 I 

.590 I 1.002 1.590 588 I 229 
I I 076 

-25 
-4 1 
-49 

43 
-201 
-263 

-23 
-29 

228 

I I 
1:54 2:20 .66 I 1.532 2.183 656 I 099 96 . 2.01 1-0.097 1.925 2022 I 348 350 

. .ll I 1.049 0.946 103 I -161 

WAVELENGTH NOTES 

8035.3991 
8035.82 15 
8036.0244 
8036.7796 C 2  
8036.7796 C 2  
8037.0 180 
8038.8741 
8039.1501 
8039.2736 
8039.9337 IS* F 
8041.1165 
8042.2316 
8043.2507 
8043.5585 
8044.070 1 
8044 -6345 
8045.1900 
8046.2014 
8046.8872 
8047.1710 
8048.0274 C2  
8048.0274 C 2  
8048.1492 
8048.7745 
8049.3175 
8051.3706 
8052.0262 
8052.3790 
8052.9764 
8053.1139 
8053.2742 
8053.6686 
8054.0274 
8054.4 16 1 
8054.6465 
8057.0749 
8057.8230 
8058.0017 
8058.5018 
8058.7447 
8059.1222 
8059.8369 
8060.369 1 
8060.9404 SO 
806 1.3568 
806 1.7 198 
8061.8394 
8062.1846 
8062.6905 
8062.866 1 
8063.4390 
8063.7024 
8064.0eSl 
8064.4674 
8064.7660 



I OBS 09s TERM TERM 
C Ir’AVEtlL~!:DE!? I T 2  - 1 1  0-C I J2 - J1 J2 - J1 

OBS TERM 
IS IS _----_____ 

-200 
297 294 

-164 -161 - 167 
-76 

t 24 

- 182 - 12 
24 

-299 

315 
-245 - 124 

505 575 
-190 

-170 -168 
-304 - 

+ 
-135 

62 
-21 1 - 186 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.+- 

I 

WAVELENGTH NOTES 

I 
I 1.435 1.240 195 

.21 I 1.062 0.852 210 
-048 I 1.155 1.110 45 

I 1.390 0.920* 470 
I 0.811 0.411 400 

.252 I 0.830 1.060* 230 
I 
I 
I 1.137 1.160 23 

.38 I 0.735 1.105 369 
I 1.135 1.105 30 
I 
I 
I 1.339 1.733 394 
I 1.053 0.980 73 
I 
I 
I 0.955-0.019 974 
I 1.319 1.140* 179 

.20 I 0.999 0.794 205 
I 1.100 1.215 115 
1 0.890 1.030 140 
I 
I 
I 
I 
I 1.210 0.850* 360 
I 1.330 l.140* 190 
I 

0 194?5.512-31820.494 -29 
3 26735.491-14341.947 -5 
6 19235.116-31523.619 -10 
1 21600.100-339SO.730 8 
1 11C40.715-2,’t231.226 2 
2 20540.110-3?:28.540 -8 
1 
0 
1 21337.573-33724.837 6 
4 16520.962-289C5.150 -2 
0 23207.126-35591.995 1 
1 
1c 
1C 32210.400-19227.020 15 
1C 34093.140-21709.745 0 
1w 

1 12393.953 
1 12393.531 
1 12592.453 
1 12390.633 
1 12353.513 
1 123C5.422 

12X7.750 
123’37 . Q O  

1 12387.270 
1 12365.1% 
1 12234.870 

12334.436 
12323.949 

2 12333.395 
1 12523.335 

12383.096 

- . 3.0- 4 . 0  

7.0- 6.0 7.0- 6.0 
- . 6.0- 6.0 . - . 3.0- 2.0 

3.0- 2.0 3.0- 2.0 

i o -  2.0 2.0- 2.0 
8066.2327 

1107 :86 
1.158 1.110 

_... 

8066.5021 
8067.1830 
8068.3582 
8068.4721 

.824 

..74 

1:oo 

-076 

* 12 

8069.8340 
8070.2717 
8070.4867 
8070.5545 
8071.9425 
8072.1484 
8072.4313 
8072.7546 HAZY 
8073.1099 C 2  
8073.1099 C 2  
8073.3049 
8074.1988 
8075.4204 
8076.3024 
8076.7213 
8077.1454 
8077.4861 
8077.8346 
8078.5514 
8079.0828 
8079.5294 
8080.1700 
8080.5606 
8081.3359 
8081.8082 

- . 4 . 0 -  3.0 
5:O- 5.0 5.0- 5.0 . - . 8.0- 8.0 

.80 

- . 2.5- 1.5 . - . 3.0- 3.0 

12331.725 0 
2 12379.852 1 
1 12378.500 1 

24337.350-12007.503 -5 
2ilT64.195-33362.705 -10 

. - . 1.5- 1.5 . - . 6.0- 7.0 
3.0- 2.0 3.0- 2.0 

- . 4.0- 5.0 - . 6.0- 5.0 

1 12377.853 3 16595.lG~-2397?.97i -4 
1 12377.208 0 19365.603-32252.810 1 
1 12376.626 1 23214.130-?6190.820 -4 

12376.152 2 
12375.054 1 
12374.240 2 
12373.556 0 

1 12372.575 0 
1 12371.977 0 

12370.790 0 
ILJ/C.CS7 1 

1 12355.935 1 
, ( . - f3 .33  1 
12:67.7L5 1 
12356:253 1 
12555.649 0 

,-7- 

, , -. 

22176.323-34548.900 -2 
25562.969-38034.950 -14 

- . 1.0- 2.0 . - . 5.0- 6.0 

I 
.061 I 0.961 0.896 65 
.834 I 

I 

16334.379-29204.308 6 5.0- 5.0 5.0- 5.0 -208 -196 i 8081.8945 - 128 i 8082.9393 DJO 2JDG 
+ I 8083.3511 
-070 I 8084.3009 

I 8084.6957 - 144 I 8086.0356 
+ I 8086.6112 

~~.~ . .. 

12353.600 0 
12352.720 1 
12351.250 0 

1 12360.942 1 
i 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 
I 

0.925 1.055 130 
1.308 1.240* 68 
1.165 1.200 35 

i 8087.5663 
075 76 I 8087.7744 20043.465-32404.416 -9 

20990.684-33351.007 -11 
29523.355- 17 163.470 -17 

5.0- 5.0 5.0- 5.0 - . 5.0- 6.0 
.925 1.055 .130 

1 12560.312 1 
2 12359.858 3 

12356.741 4 
1 12355.234 1 
1 12353.456 2 
2 12359.998 1 
1 12352.740 0 

12352.357 0 
1 12350.959 3 
1 12350.959 3 

12349.500 5 
12349.122 0 

1 12348.947 0 
12347.721 0 

-28 
332 ,332 

- 189 
+ 25 
-124 -123 

113 
-151 

175 173 
125 117 
055 

-73 

- 188 
-076 -83 

8088.1866 
8088.4772 
8090.5240 
809 1.0852 
8092.6755 
8092.9755 
8093.1445 
8093.3955 
8094.3050 
8094.3050 
8095.2285 
8095.5156 
8095.6304 
8096.4342 
8096.661 1 
8096.8499 

DJO CQ 

2 LNS 
2 LNS 
JQ SI 

CQ 

5.5- 4.5 5.5- 4.5 
3.0- 2.0 - . 2.0- 2.0 
1.0- 1.0 1.0- 1.0 

1.165 11185 .020 
,844 1.052 .205 

21031.2%-33D7.151 -9 
17510.977-27854.442 -9 
22541.470-101C8.463 -9 
21218.180-33570.935 -15 

1.455 1.288 167 
2.255 1.180*1078 
0.420 2 . 4 0 3  1982 . - . 1.5- 0.5 - . 3.0- 4.0 

2.0- 1.0 2.0- 1.0 

0.860 1.130* 270 

0.694 1.005 311 
-0.145 0.888 1033 19558.257-31909.212 14 

18Or46.10%30397.l06 -29 
. 1002 

4 . 0 -  5.0 4.0- 5.0 
5.5- 6.5 

.71 1.02 .31 

.81 .99 -175 
I 
I 0.965 1.080 115 
I 
I 1.420 1.105~ 315 
I 1.290 0.950~ 340 

18591.122-30940.058 1 

26543.435-33990.8GO -30 
28951.847-16604.786 26 

. - . 4.0-.5.0 

. - . 5.5- 4.5 . - . 5.0- 6.0 
2 i m 7 . 3 5 5  i 
1 123r17.087 1 



I 06s ODs TERM TERM I 05s OBS 05s I TERM TERM TERM I 06s TERM I 
C \IAVEtIUtlBER I 12 - T1 0-C I J2 - J1  J? - J1 I G2 G l  DG I 62 G I  DG I IS IS I WAVELENGTH NOTES 

I 
123'16.555 0 I 
12345.493 2 
12345.199 3 

1 12345.967 2 13726.661-26072.627 1 I 3.0- 2.0 3.0- 2.0 

t 
1 i25i4.sii 0 24613.274-35958.090 - 3 ~ i  . - . 5.0- 5.0 
2 12344.295 2 26070.615-13726.318 -2 I 3.5- 2.5 3.5- 2.5 

12343.103 0 I 
1 12342.433 3 25870.685-13528.2i6 -6 I 2.0- 1.0 2.0- 1.0 
1 12341.833 6 16155.109-25496.950 -3 I 5.0- 4 . 0  5.0- 4 . 0  
2 12341.519 1 27830.060-15435.530 -11 I . - . 2.5- 3.5 
2 12339.465 1 27828.005-1543.530 -10 I . - . 4.5- 3.5 
1 12338.422 9 6313.866-16652.287 1 I 4 .0 -  3.0 4 . 0 -  3.0 
1 12337.569 3 18502.505-30340.068 -3 I . - . 6.0- 5.0 
1 12336.861 0 20954.195-33321.067 -11 I . - . 6.0- 5.0 
1 12336.247 7 15406.760-27743.009 -2 I 1.0- 2.0 1.0- 2.0 
2 12334.007 3 31000.010-13666.005 3 I 1.5- 2.5 1.5- 2.5 
2 12333.297 1 26766.650-14433.351 -2 I 2.5- 1.5 2.5- 1.5 
1 12331.748 0 23281.721-35513.490 -21 I . - . 5.0- 5.0 

I 12331.417 0 
12330.900 0 

1 12333.602 0 20306.482-32637.106 -22 
2 12330.334 1 24337.845-12007.503 -8 

12330.144 1 
12328.737 0 
12323.339 0 

1 12327.207 1 18046.108-30373.329 -14 
12326.674 1 

1 12325.703 6 18046.108-30371.819 -8 
2 12325.089 2 33867.535-21542.435 -11 

12324.590 0 
1 i2324.ik7 2w.20709.458-33033.638 -13 

12322.949 1 
12322.727 1 
12322.056 0 
12321.525 2 

12320.958 0 
1 12321.526 2.- 26633.286-35954.540 -28 

i2519:359 0 
12319.107 0 

1 12315.621 4 15C24.387-27743.009 -1 
1 12316.023 3 33144.500-20828.475 -2 
1 12315.390 6 16S.3.909-29204.303 -9 
1 12314.408 4 19456.402-31810.821 -11 
1 12313.568 6 16520.962-28334.535 -5 

1 12311.104 2 18147.975-30459.091 -12 

2 12309.134 0 17296.905-29506.060 -21 
2 12307.749 0 32630.100-20322.349 -2 

12311.626 1 

12310.848 2 

1 12307.593 1 21263.339-33570.935 -8 
1 12306.890 1 30204.810-17897.917 -3 

12506.440 0 

i 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. - . 4 . 0 -  3.0 
2.5- 1.5 2.5- 1.5 

. - . 4 . 0 -  4 . 0  

4 .0 -  3.0 4 . 0 -  3.0 
. - . 1.5- 2.5 

3.0- 3.0 3.0- 3.0 

3.5- 4.5 . - . 1.0- 2.0 

3.0- 2.0 3.0- 2.0 
. - . 4 . 0 -  4 . 0  

6.0- 5.0 6.0- 5.0 . - . 3.0- 2.0 
5.0- 5.0 5.0- 5.0 

. - . 3.0- 2.0 

. - . 4.5- 4.5 

. - . 5.5- 6.5 

. - . 5.0- 4 . 0  . - . 3.0- 3.0 

1 12305.672 3 20984.195-33239.869 -2 i . - . 6.0- 5.0 
1 12395.323 4 20877.600-33182.933 -5 I 7.0- 6.0 7.0- 6.0 

12304.739 2 I 

I 1 I 
I 

-61 I 
1:125 :790 .335 I 1.119 0.784 335 I 352 352 I 

I I 
I 1.160 1.000 160 I 

I I 
1:180-0:590 1770 I 1.170-0.590*1760 I 156 156 

I 1.216 1.057 159 I 32 1 
I 1.410 1 .057~  353 1 384 

.490 .825 .335 I 0.487 0.822 335 1-133 -134 
1 0.910 1.080 170 I 133 140 
I 1.319 1.200* 119 I -195 

.888 .568 .320 I 0.890 0.568 322 I 040 36 
1.670 1.365 .305 I 1.669 1.365 304 I 296 295 . .877 I 1.058 1.925 867 I 337 338 

I 1.235 1.090* 145 I -50 

-948 .819 -129 I 0.948 0.810 138 (-201 -201 

! ! 
:896-0: 024 .920 . .93 

:695 :645 .050 

. .330 

1:328 1:490 .162 

1 
1.123 0.820* 303 I -165 
0.900-0.019 919 I 408 408 

I- 
I 

-8 1 
I 

0.694 1.345 651 I 
I 270 

0.694 0.640 54 1-053 -58 
1.670 1.279~ 391 I 324 327 

1.240 0.910 330 

1.124 1.020* 104 

I 
1:lO 1595 .505 I 1.106 0.568 538 

I 1.052 0.352 700 
1.093 .891 .202 i 1.098 0.896 202 

I 1.555 0.865 690 
.745 .985 .240 I 0.736 0.978 242 

I 
I 1.049 1.255 206 
I 
I 0.494 0.790 296 
I 1.030 1.314~ 234 
I 0.610 1.130* 520 ! 1.215 0.450 765 
I 
I 1.319 1.095 224 

11060 11040 .020 I 1.060 1.050~ 10 
I 

I I 
1-032 -36 I 
I 311 I 

I 
I 
I I 

I 143 I 
I I 
I I 
I I 
1-034 -28 I 
1-084 -77*l 
1-224 -221 I 
1-128 -130 I 
1 048 55 1 
I I 
1-299 -307 I 
I I 
I -139 1 
I 411*l 
I 108 106 I 
I -291 I 
I 

I. 

!-174 

-139 56 

8097.1988 
8097.5845 
8097.8921 
8098.0882 
8098.34 14 
8093. 6813 
8099.4601 
8099.9030 
8 100.2935 
8100 5029  
8 10 1.8513 
8102.5362 F 
8103.1023 
8103.5614 
8103.9647 PB F 
8 105.4365 
8105.9031 
8106.9213 
8107.1389 
8107.4789 
8107.67M 
8107.8510 
8107.9760 OJO 2JDG 
8108.90 13 
8109.1302 
8109.9077 
8110.2584 
8110.8973 
81 11.3014 
81 11.6298 
8111.9082 HAZY 
8112.7100 
81 12.856 1 
8113.2979 
8113.6469 JQ 2LNSQ 
8113.6469 CQ 2LNSQ 
81 14.0144 
8 1 15.0873 
81 15.240 1 
81 15.5603 
81 17.2722 
8117.6895 
8118.3368 
8118.8906 
8120.1713 
8120.5156 
8120.6844 
8121.8152 
8122.7292 
8122.8354 
8123.2961 
8123.5932 
8124.1002 
8124.3273 
8124.7 162 

c 

c- c- 
w 



I I 
1 12304.401 2 15424.337-27728.796 -8 I 3.0- 3.0 3.0- 3.0 I 1.106 1.062 .044 

I .  . 9.0- 9.0 I . 1 12303.973 2 25’+99.501-37803.470 4 I . - 
1 12303.659 2 27781.032-40084.697 -6 I . - . 6.0- 6.0 I . 

12304.244 2 1 

12301.699 0 
72301.275 1 

i .  
I .  

1 12299.921 2 14737.788-27037.718 -9 i 3.0- 2.0 3.0- 2.0 i .815 1.299 .a4 
12299.531 2 I I .  . - - - . - . . 

2 12237.311 0 32555.705-44853.015 1 i . - . 1.5- 2.5 i I 
12297.026 0 I I .  

1 12295.450 9 16575.109- 4299.659 0 I 3.0- 2.0 3.0- 2.0 I 0.996 1:479 .483 
1 12294.705 0 21812.682-34107.378 9 1 . - . 4 . 0 -  3.0 I . 
2 1229’t.506 2 29640.2!t5-16745.720 -19 I . - . 1.5- 2.5 I . 
2 12293.829 o 29457.315-17163.470 -16 i . - . 4.5- 4.5 i . 

12293.493 0 I I .  - 
i i2Z9l.ec5 2 21307.390-33599.280 -1 i . - . 1.0- 2.0 i i 
1 12291.340 2 26633.26-14341.947 1 I . - . 1.0- 2.0 I . 
1 12290.679 4 19281.917-31572.610 -14 I 2.0- 1.0 2.0- 1.0 I 1.825 2:417 .592 
1 12230.679 4 20065.327- 7774.653 5 I 3.0- 4 . 0  3.0- 4.0 I .994 1.463 .469 
1 12289.555 2 28565.887-16276.332 1 I 2.0- 2.0 2.0- 2.0 I .922 1.830 .958 
1 12287.380 1 29610.675-17323.291 -4 i 4 . 0 -  4.0 4.0- 4.0 i 1.020 1.250 .230 

122F6.975 1 I I .  . 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
1.106 1.060 46 1-128 -123 

41 
I 

1.200 1.220* 20 1 
1.250 l.510* 260 I -70 

I 
1-159 

I 
1.269 0.920* 349 I 

I 
0.999 1.482 483 I 148 151 
1.040 1.160* 120 I -56 
1.447 1.671 224 I 306 320 
1.230 1.200 30 I 3211 

2.360 1.606* 754 1-041 -35 
1.124 0.852 272 I 093 90 
1.822 2.403 581 1-175 -183 
0.998 1.463 465 I 179 186 
0.911 1.880* 969 I 104 104 
1.020 1 . 2 5 0 ~  230 I 197 197 

0.815 1.300* 485 1-343 -342 

I 

I 
i 153 
I 

i .  i 
I’ . I 

12286.837 1 i 
12286.629 0 I 

1 12284.596 3 18337.534-31152.179 1 I 5.0- 4.0 5.0- 4.0 I 1.285 1:197 . 0 8 8  I 1.280 1.210* 70 1-294 -297 
1 12253.717 1 2035.328-32669.040 5 1 . - . 2.0- 3.0 I . 1 1.911 1.000* 911 I 72 
1 12223.412 1 295F8.570-17305.142 -16 I . - . 3.0- 2.0 I . I 1.165 O.OOO*  0 I 114 110 
1 12281.967 o 25959.849-13677.903 21 i . - . 1.0- 1.0 i . i 1.037 1.442 405 i-054 -57 

I I .  I I I .  12220.736 0 
12279.950 0 

1 12~9.053 I 1 5 ~ 5 6 . a ~ ~ 2 8 1 3 5 . 9 2 4  -3 i . - . 1.0- 2.0 i 1 i 1.103 1.101 2 i-300 -304 
1 12279.706 0 23100.&37-35379.603 -8 I . - . 3.0- 3 . 0  I . I 1.520 1.165 355 I 105 
2 1277.056 3 30794.930-18517.872 -2 I 1.5- 0.5 1.5- 0.5 I 1.085 2:775 1690 I 1.084 2.755 1671 I 298 300 
1 1X76.515 0 23291.721-35558.235 1 I . - . 5.0- 4.0 I . i 1.235 0.990 245 i - 16 
2 1?L?5.157 2 35525.910-23249.745 -8 I 4.5- 4.5 4.5- 4.5 I 1.175 11475 .300 I 1.176 1.475 299 I 352 344 

12C.?5.? ;7 18 I I .  . I I 
1??7>.012 0 

12273.717 0 
1 12274.0?3 0 22033.306-34362.360 -26 

1 12273.497 2 22719.9C9-34993.452 -6 

1 12271.236 4 22507.712-10238.473 -3 
12271.620 0 

1 12270.728 0 20306.482-32577.204 6 
1 12270.249 0 21227.793-33498.071 -29 

12270.070 1 

i .  i 
I .  I 
I .  1 

. - . 6.0- 5.0 I . I 1.060 1.120* 60 

. - . 4 . 0 -  4 . 0  I . I 1.070 1.213 143 

144 . - . 4 . 0 -  4 . 0  I . I 1.123 0.9SO* 143 - . 4.0- 3.0 I . I 1.346 0.770 576 
I .  - I 

5.0- 6.0 5.0- 6.0 I 1.288 1:432 -144 I 1.287 1.431 

1 12249.732 2 20540.110-32809.844 -2 1 . - . 3.0- 4.0 i 1 
12269.030 0 I .  

1 1 2 m . m  1 mr13.465- 7774.653 -4  i . - . 5.0- 4 . 0  i : 
1 12268.255 1 17@81.874-29350.139 -10 I . - . 4 . 0 -  3.0 I . 
1 12267.645 2 lG672.411-30940.065 -12 I . - . 6.0- 5.0 I . 
1 12266.923 2 21337.573-33604.497 -1 I . - . 4 . 0 -  3.0 I . 
1 12264.708 0 27068.524-39333.250 -18 I . - . 3.0- 2.0 I . 

i .  
I .  . 5.0- 4.0 I . 

12X3.141 0 i 
12262.602 1 I 

1 12261.535 0 20063.465-32304.979 21 I . - 

71  

+ 36 

122 124 
-267 
-83 

j 0.830 o.900* 70 j +  
I 

18 

i 0.925 1.463 5 x  
I 1.217 0.910 307 
I 1.190 1.080* 110 
1 1.137 1.210 73 
I 0.960 0.995 35 
I 
I 
1 0.925 0.990* 65 

-046 -52 
-195 -189 
-OS6 -91 
-123 -123 

151 
076 

- 156 
-63 

WAVELENGTH NOTES .................... 
8124.9394 
8125.0430 
8125.2220 
8125.4294 
8126.7240 
8127.0041 
8127.8987 
8128.7777 
8 129.6238 

8130.8543 IS* 
8131.3470 
8131.4786 
8131.9264 
8132.1486 
8133.2098 
8133.5731 
8134.0105 2LNS 
8134.0105 2 LNS 
8134.7538 
8136.1944 
8136.4626 
8136.5540 
8136.69 17 
8 1 s .  0383 
8138.6207 
8138.5227 
8 139.7803 
8140.5962 
8141.1173 
814 1.7253 
8141.9408 
8143.0363 
8143.3952 
8153.6327 
8143.8383 B 
8144.3923 
8145.0452 
8145.2516 
8145.3976 
8146.6435 
8146.8984 IS* 
8147.2357 
8 147.5538 

8147.8971 
8 148.3633 
8148.5107 
8 148.8780 
8149 -2832 
8149.7629 
8151.2347 
8152.2763 
8152.6346 
8153.3441 

8129.8122 

8147.6726 



c 
12260.822 0 

1 122t0.575 0 20457.704-32718.268 1 1  
1 12250.244 3 12322.613-24532.849 8 
1 12255.093 1 20697.436-32955.538 -3 
12255.413 2 
12254.531 0 
122%. 228 

1 12252.549 
12252.090 

1 12250.983 
12248.762 

1 12243.157 
1 12247.105 
1 12245.409 

19558.257-31810.821 

23004.649-35255.665 

29810.974-42059.140 
18147.975-30335.052 
24970.474-37215.900 

-15 

-33 

-9 
18 

-17 
12242.570 0 
12242.397 0 

1 12241.823 1 26516.261-33758.100 -16 
1 12241.005 0 22429.934-34670.995 -6 
12240.619 1 
12210.250 1 

2 12253.498 2 34738.755-22500.225 -32 
1 12238.060 1 19865.603-32103.687 -24 
12237.025 0 

2 12236.265 1 18720.075-30956.365 -25 
12236.030 0 

1 12135.e05 1 16520.962-28755.769 -2 
1 12235.095 3 21307.350-33542.506 -21 
1 12234.691 2 18963.921-31198.642 -30 
1 12233.498 3 27979.161-15745.648 -15 
1 12232.444 7 16532.104- 4299.659 -1 
2 12231.634 2 17733.709- 5502.060 -15 
12231;335 

1 12230.437 
1 12230.344 
2 12227.899 
1 12227.393 
2 12226.563 
12226.19 1 

1 12225.348 
1 12223.840 
1 12223.273 
2 12220.202 
1 12219.079 
1 12218.697 
12218 276 

1 12217.460 
12216 .S42 
12216.019 

2 12214.786 
122 14.229 

1 12213.607 
1 12212.433 
1 12212.193 
12211.771 
12211.477 

1 
1 21603.247-33833.699 
3 26572.296-14341.947 
1 328+1.375-45059.320 
2W 21263.339-33490.744 
0 34Oe8.695-21862.135 
0 
1 18147.975-30373.329 
0 18147.975-30371.819 
21.1 17045.776-27259.059 
4 29259.700-17039.487 
2 20703.455-32928.540 
4 19059.955-31278.667 

-15 
-5 
-46 - 12 
3 

-6 
-4  

-10 
- 1 1  
-3 

- 12 
0 
1 22837.092-3505r1.555 -13 
1 
1 
1 32041.795-19827.020 1 1  
0 
0 21350.311-33553.924 -6 
7 18602.505-30814.939 - 1  
2 16520.962-28733.159 -4 
1 
2 

. .  

. .  . .  

. .  

. .  

. .  . .  . .  

. .  . .  

6.5- 5.5 . .  
. .  
. .  . .  
. .  
. .  . .  . .  
. .  . .  . .  . .  . .  
. .  . .  
. .  

0.0-  1.0 i 
2.0- 2.0 I 
7.0- 6.0 I 

I 
I 
i 

2.0- 2.0 I 
I 

I 
I I 0.000 
I 1.036 
I 1.250 
I 
I 
I 
1-0.145 
I 

0.600* 
0.640 
1.265 

0.865 

I 
I 

0 1  
396 1-041 
15 I 

I 
1010 I 121 

I 

I -083 
88 
-45 
-323 

117 

8153.8182 
8153.9825 
8154.2026 
8155.6295 
8157.4170 
8158.0041 
8 158.2058 
8159.3238 
8159.6294 

5.0- 4 . 0  i i i 1.196 i.080* 116 i -221 i 8160.3667 
I I I I 8161.8464 - . - . . - . - . 

3.0- 4 . 0  i : i 1.184 1.060 124 i 083 i 8162.2496 
3.0- 4 . 0  I . I 1.049 0.920 129 1-199 -194 I 8162.9507 
4.0- 4 . 0  I . I 1.460 1.485* 25 1-005 -30 I 8164.0513 

I 8165.9745 I I 8166.0899 
i .  i 
I .  I 

5.0- 5.0 i . i 1.200 i.530* 330 i-154 -156 i 8166.4728 
4.0- 5.0 I . I 1.279 1.010* 269 I *  13 I 8167.0185 

I .  I 1-09 1 I 8167.2761 
I 8167.5223 

6.5- 5.5 I 1.275 11555 .280 I 1.270 1.555 285 I 342 341 I 8168.6915 
4 . 0 -  4 . 0  I . I 1.100 1.040 60 1-189 -187 I 8168.9839 

I .  I I +  

i .  
3.5- 2.5 I . I 

I 1.060 0.646 
I+ 

414 I 
I 

-66 I 
8169.6748 
8170.1822 

i 8170.3391 
-64 I 8170.4894 5.0- 5.0 I . I 0.736 1.165 429 I 

1.0- 2.0 I . .  I 2.360 1.123~1237 I +  13 I 8170.9635 
4 . 0 -  3.0 I . I 1.251 1.070 181 1-113 -110 I 8171.2333 
2.0- 3.0 I 1.19 1:15 .04 I 1.186 1.145 41 I 129 126 1 8172.0302 

0.5- 1.5 I . 1-0.510 1.169*1679 I 202 201 I 8173.2755 
I .  I I I 8173.4419 

2.0- 2.0 I . I 0.060 0.930* 870 I -116 I 8174.0755 
2.0- 2.0 I . I 1.014 0.852 162 I 243 236 I 8174.1376 
1.5- 2.5 I . I 1.234 0.730* 504 1-134 I 8175.7721 
5.0- 5.0 I . I 0.610 1.084~ 474 I 
2.5- 2.5 I . I 1.340 1.320~ 20 I 227*1 8176.6654 

I .  I I I 8176.9142 

i .  i i 

3.0- 2.0 I 0.303 1.483 1180 I 0.300 1.482 1182 I -20 I 8172.7343 F 

38 I 8176.1104 HAZY 

3.0- 4 . 0  I . I 1.049 1.345 296 1-313 -315 I 8177.4781 
3.0- 3.0 I . I 1.049 0.640 409 I -292 I 8178.4869 
1.0- 1.0 I . . I 1.474 1.110* 364 I 078 72 I 8178.8653 HAZY 

1.5- 1.5 1.5- 1.5 i 1.251 1.356 .io5 i 1.250 1.354 io4 
. - . 3.0- 2.0 I . I 1.240 1.060* 180 

5.0- 5.0 5.0- 5.0 I 1.380 11015 .365 I 1.375 1.010~ 365 
I .  I . - . 3.0- 3.0 I . I 1.110 0.998* 112 
I .  I 
I .  I 

I 0.981 1.733 752 . - . 1.5- 1.5 I . 
I .  I 

. - . 2.0- 1.0 I . I 0.350 0.430* 80 
6.0- 5.0 6.0- 5.0 1 .919 1:120 .201 I 0.910 1.111 201 

I 0.736 1.035 299 . - . 5.0- 4 . 0  I . 
I .  I 
I .  I 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i 

-117 -120 I 8181.9293 

-177 I 8182.7577 
I 8182.2113 

I 8183.1047 
202 I 8183.7230 
169 171 I 8184.5491 

i 8184.9223 
-192 i 8185.3392 

2 I 8166.1260 
106 I 8186.2869 

I 8185.5698 

F 



WAVELENGTH NOTES 

12211.352 0 
12210.063 1 

1 12209.609 2 
2 12209.552 1 
1 12207.303 1 
1 12207.157 1 
1 12207.157 1 
2 15206.739 3 

12306.247 2 
1 12205.831 3 
1 12205.221 1 

12205.012 1 
1 12202.402 7 
1 12201.293 1 
1 12201.049 2 

12200.531 0 
1 12200.075 0 
1 12199.763 0 
1 12199.530 1 

12199.350 4 
2 121S9.185 6 
1 12198.683 3 

12197.519 1 

I I I 
I 

I 
I I .  8186.8708 

8187.7150 
8187.8853 
8188.0577 
8 189.5628 
8189.6641 C2 
8189.6641 C 2  
8189.9446 
8190.2747 
8190.5538 
8190.9632 
8191.1034 
8 192.8555 
8193.6001 
8193.7640 
8194.0783 
8194.4182 
8194.6277 
8 194.7506 
8194.9051 
8195.0 160 
8195.3532 
8196.1353 
8196.8692 
8197.1232 
8197.5883 
8197.8841 
8 198.08 18 
8 198.2626 
8 198.756 1 
8 198.9350 
8199.3842 
8199.5092 
8199.7117 
8200.72 13 
820 1.4364 
8201.9337 
8202.3516 
8202.758 1 
8205.3063 
8205.5515 
8205.6882 
8206.2021 
8207.1594 
8207.5314 
8207.9889 
8208.0347 
8208.7242 
8208.87 18 
8209.2971 
8209.6639 

I .  i i . 2.0- 3.0 1 . I 1.021 0.742 279 1-099 -97 19203.415-31413.230 -6 I . - 
39727.440-13517.872 -16 I . - . 1.5- 0.5 I . I 1.208 2.755 1547 I 34 1 
22416.996-34624.299 -1 I . - . 2.0- 2.0 I . I 1.675 1.150* 525 I - 32 
20055.327-32272.437 -3 I . - . 3.0- 3.0 I . I 0.998 0.000* 0 I -301 
23274.8%-35432.018 :3 I . - . 4 . 0 -  3.0 I . I 1.604 1.679 75 I -78 
14221.716- 2014.966 -11 I 0.5- 1.5 204 

I 

0.5- 1.5 1-0.114 1:880 1994 1-0.108 1.881 1989 I 203 
I 

I 

12159.465-24365.295 1 1 4 . 0 -  3.0 4 . 0 -  3.0 
27415.500-39620.765 -44 I . - . 5.0- 6.0 

1 8 x . 9 1 7 -  6144.515 o I 2.0- 3.0 2.0- 3.0 
17911.977-30113.280 -10 I . - . 5.0- 6.0 
16532.104-28733.159 -6 1 . - . 3.0- 4 . 0  

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. .623 
i 
I 
I 
I 
I 
I 
I 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 

i -062 
0.844 1.475 631 1-394 -391 
1.370 0.965* 405 I 24 

I 
1:52 1:47 .05 1.518 1.473 45 i 071 75 

1.145 1.050 95 I -120 
0.300 1.035 735 I 105 102 

F 

I 

1.300 1.080* 220 I 
1.375 1.210* 165 I -386 
0.000 1.090* 0 I -148 

1-178 

I 
1 
I 
I 

I- 
1 

I 
I 

0.863-0.019 882 I 266 267 
0.999 1.083 8 4  1-249 -255 

1.216 0.900 316 I -110 
1.104 1.880* 776 I 111 103 

1.532 1.080 452 I 091 87 

1.285 0.810 475 I -205 

0.350 1.123* 773 1-141 -149 

19059.958-31260.046 -13 i . - . 5.0- 6.0 
23%13.710-35613.490 -17 I . - . 4 . 0 -  5.0 
24347.551-36547.135 -4 I . - . 3.0- 4 . 0  

i 
24206.690-12007.503 -2 I 1.5- 1.5 1.5- 1.5 
16595.109-28793.800 -8 I . - . 3.0- 3.0 

I 
I 
I 

.880-0.002 .882 

12116.427 0 
12196.049 0 
12195.357 0 

2 12194.917 0 
1 12194.623 2 

. 2.5- 3.5 
26470.960-16276.332 -5 I 2.0- 2.0 2.0- 2.0 

19074.292-31267.919 -7 I 2.0- 3.0 2.0- 3.0 

. 4 . 0 -  4 . 0  16304.260-28496.950 -4 I . - 
21350.311-33542.506 4 I 2.0- 2.0 2.0- 2.0 

I 

I 

I 

I 
I 

27830.060-40025.010 -33 I . - 
1:105 11880 .775 

. .464 
12194.354 0 

1 12193.620 2 
12193.354 

1 12192.686 
12192.500 

1 12192.199 

~ 

1 
0 
1 
2 
0 
69 
2 

. .784 
12190.698 

1 12189.635 
12 153 2 . 5 6  

19231.917-31471.542 i o  i 2.0- 
I 

1.0 2.0- 1.0 i 
I 

1.828 21194 .366 

1:151 11545 .394 

1.822 2.188 366 1-079 -83 
1-045 

12!:?:.275 1 i i I 
I 137 139 
(-401 -398 
I. 23 
I .  
1-348 -354 
I 

~ 

2 12127.671 
1 12125.CS6 
1 l2 i23.522 

13133.319 
1 12;".556 

121G1.135 
1 12180.583 
1 12179.904 

2 
2 
1 
1 
0 
0 
2 
0 

12179.836 0 

3 i 4.5- 4.5 
- 6 1  . -  . 
8 1  . -  . 

- 4 1  . -  . 
1 1  . -  . 

-24 I . - . 

I 

I 

I 

4.5- 4.5 i 
5.0- 4.0 I 
3.0- 3.0 I 

I 
2.0- 1.0 I 

I 
4 . 0 -  3.0 I 
4 . 0 -  3.0 I 

I 

1.151 1.545 394 
0.970 1.605 635 
1.663 1.210 453 

0.715 1.130* 415 

0.975 0.701 274 
1.039 O.OOO* 0 

0.750 0.870* 120 
1.228 1.279 51 
0.525 0.000 0 

15249.635-27432.195 

14025.007-26205.589 
32118.980-19939.052 

i -198 
I 16 1 

19 
I 
I *  
I 350 336 
1 187 191 

. .13 
1:22 1.28 .06 

1 12178.813 1 22219.737-34338.550 o i 4 . 0 -  4 . 0  4 . 0 -  4.0 i 
2 12178.594 4 33721.040-21542.q35 -11 I 1.5- 2.5 1.5- 2.5 I 
1 12177.953 7 12177.963- 0.000 0 I 1.0- 0.0 1.0- 0 .0  I 

12177.419 0 I 1 
I . 4 . 0 -  4 . 0  I 

12176.544 1 1 
1 12175.802 0 26516.261-38692.075 -12 I . - . 5.0- 5.0 I 

12175.604 0 I I 

1 12175.973 1 26306.4g2-32482.465 -10 I . - 
0.521 0.000 F 

it 
I- 

I 
-332 

82io.2538 
82 10.6389 
82 10.7542 
82 10.8877 

1.123 1.330* 207 
1.200 1.170~ 30 



e 
1 08s OBS TERM TERl i  I CBS OBS OBS I TERM TERM TERM I OBS TERH I 

C WAVENU::DER I T2 - T 1  0-C I J2 - J1 J2 - J1 I 62 61 DG I G2 G1 DG I IS IS I WAVELENGTH NOTES 

1 12175.079 2 16833.379-29009.483 -25 

1 12172.930 1 23037.432-35210.360 2 
12173.922 0 

12172.353 0 
1 12170.718 5 17554.704-29725.422 0 
1 12170.217 4 18147.975-30318.195 -3 
1 12169.714 4 135.801-21556.538 -23 
1 12168.229 1 22719.9%9-34325.198 -20 
1 12167.694 2U 22132.030-36343.740 -16 
1 12166.798 2W 23315.209-35482.018 -11 
1 12166.459 0 13147.975-3C314.443 -9 
1 12166.151 0 12322.613-244SS.767 -3 
2 12165.742 0 33657.050-21291.350 42 
1 12165.507 0 22Ct9.053-35054.565 -5 
1 12165.120 0 23304.649-35169.790 -21 
1 12164.305 3 13346.108-30210.416 -3 
1 12163.865 2 27909.524-15745.648 -10 

12163.135 0 
1 12162.451 0 19776.904-31939.345 20 
1 12161.733 4 18602.505-30754.244 -6 
1 12159.915 0 20537.436-32857.357 -6 
1 12159.915 0 17911.977-30071.890 2 
1 12158.301 2 21337.573- 9179;262 -10 

12157.951 0 
12157.451 0 .  
12156.950 0 

1 12155.291 5 21253.339-33418.637 -7 
1 1215q.245 1 24437.792-36592.070 -32 

12153.293 1 
1 12152.654 2 19558.257-31710.912 -1 

12151.748 3 . - - . . . . - 
1 12151.33 3 22509.712-34661.105 -10 
1 12149.553 0 21420.953-33570.935 1 
1 12149.634 0 29914.927-17765.281 -12 
1 12148.470 2 20855.327-32213.814 -17 
1 12145.916 
1 12165.928 
1 12145.928 
1 12145.553 
1 12142.614 
1 12142.544 

12141.400 
1 12140.260 
1 12139.120 

12133.406 
1 12133.045 

12137.103 
1 12135.557 
1 12135.392 

12134.371 
12134.143 
12132.878 

1 12132.163 
1 12131.907 
1 12131.311 

3 23207.126-35354.050 -8 
3 15424.337-27570.322 -7 
4 12177.963-2't323.384 7 
3 19865.603-32011.173 -12 
18 22219.737-3G352.350 -9 
2B 18672.411-30814.939 16 
2 

7 22377.593-10238.473 -6 
2 
3 16595.103-28733.159 -5 
1 
0 26149.535-X.285.120 -15 
2 24456.635-36592.070 -43 
0 
0 
1 
0 275G3.693-39775.870 -14 

2 i 6 i s 5 . i 0 9 - m 9 5 . ~ 0  -11 

- . - . . - - . - . - . 
0 22416.930-3't5't8.900 -3 
0 13261.917-31413.230 -2 

8.0- 7.0 8.0- 7.0 
. - . 3.0- 2.0 

5.0- 4 . 0  5.0- 4 . 0  . - . 4 . 0 -  5.0 
. - . 2.0- 1.0 
. - . 2.0- 3.0 . - . 3.0- 3.0 
. - . 2.0- 1.0 . - . 3.5- 4.5 
. - . 4 . 0 -  3.0 
. - . 5.0- 6.0 

4 . 0 -  4 . 0  4 . 0 -  4 . 0  
4 . 0 -  3.0 4 . 0 -  3.0 

. - . 6.0- 6.0 . - . 6.0- 6.0 . - . 7.0- 6.0 . - . 5.0- 5.0 . - . 4 . 0 -  5.0 

5.0- 5.0 5.0- 5.0 
. - . 4.0- 3.0 

2.0- 2.0 2.0- 2.0 

. - . 5.0- 4 . 0  . .  - . 3.0- 4 . 0  . - . 3.0- 3.0 

. - . 3.0- 2.0 

. - . 8.0- 7.0 
3.0- 3.0 3.0- 3.0 
1.0- 1.0 1.0- 1.0 . - . 4 . 0 -  3.0 
. - . 4 . 0 -  5.0 . - . 6.0- 5.0 

. - . 5.0- 4 . 0  
7.0- 6.0 7.0- 6.0 

. - . 3.0- 4 . 0  

. - . 4 . 0 -  5.0 . - . 3.0- 3.0 

. - . 4.0- 4 . 0  

. - . 2.0- 2.0 

. - . 2.0- 3.0 

11195 1:250 .055 

:SO0 1:290 -490 

171 1116 .45 
1.27 1.13 .14 

.626 .891 .265 

Oi l55 i200 .355 

11106 11269 .163 
.52 .80 .28 

1:074 1:429 .355 

I I 

I 
0.961 0.695 266 1-154 -155 I 8211.2418 

I 8212.0221 
0.870 1.180* 310 1-198 -213 I 8212.6914 

I I 8213.0739 
1.170 1 . 2 2 0 ~  50 i-316 -316 i 8214.1840 F 
1.049 0.940 109 (-237 -231 I 8214.5222 
0.801 1.290 489 1-412 -413 I 8214.8617 

41 I 8215.8642 1.070' 1.070 0 I 
1.295 0.810* 485 I 60 I 8216.2255 
1.335 1.679 344 1-083 -88 I 8216.8305 
1.049 
1.036 
1.002 
1.263 
1.196 
0.694 
1.270 

1.012 
0.910 
1.250 
1.145 
1.137 

0.610 

1.140* 
0. ooo* 
1.590 
0.998 
1.120* 
1.160* 
1.145~ 

1.200* 
0.975 
1.101 
1.290* 
1.454 

0.872* 

91 i -303 
0 I -333 

5881 210 
265 I -163 

76 I -202 
466 I- -22 
125 I 162 171 

188 I -342 
65 I 0 

149 I -206 
145 I -305 
317 I 118 120 

I 

I 
I 
I 

11 262 I +  

I 
I 

11 262 I +  

91 i -303 
0 I -333 

5883 210 
265 I -163 

76 I -202 

i 
I 
I 
I 
I 

466 I- -22 I 
125 I 162 171 I 

I I 
188 I -342 I 
65 I 0 1  

149 I -206 I 
145 I -305 I 
317 I 118 120 I 

I I 
1 
I 

1.500 1.300* 200 i -163 i 
I+  I 

-0.145 0.200 345 1-305 -301 I 
I I 

1.287 1.100 187 1-092 -94 I 
1.663 1.130* 533 1 36 I 

292 I 1.194 1.680* 486 I 
0.998 
1.135 
1.106 
0.525 
1.100 
0.750 
1.190 

0.948 
1.076 

0.999 

.m 273 i 

.000* 0 I 

.265 159 1 

.800* 275 I 

.140* 40 I 

.120* 370 I 

.111* 79 I 
I 

.155 207 
-431 355 

.035 36 

1.360 1.145* 215 
1.000 1.300* 300 

-68 i 
076 78 I 

-343 I 
-198 -196 I 
-174 -177 I 

79 I 
-229 -229 I 

I 

8217.0595 
8217.2675 
8217.5438 
8217.7025 
8217.9639 
8218.5145 
8218.81 11 
8219.3044 
8219.7606 
8220.2526 
8221.4816 C2 
8221.4816 C2 
8222.5730 HAZY 
8222.8097 
8223.1479 
8223.4868 
8224.6092 
8225.3163 
8225.9599 
8226.3938 
8227.0072 
8227.2543 
8228.2226 
8228.4387 
8229.227 1 
8230.2799 
8229.227 1 
8230.2799 
8230.9493 2LNS 
8230.9493 2LNS 
8231.200 1 

I 8233.1958 
1 8233.2432 

8234.0190 
i-185 -185 i 
I 188 187 I 
I I 
1-066 -69 I 

I 
I 

!-190 -47 I 
P9 

8234.0190 
8234.7922 
8235.5655 
8236.0500 
8236.2949 
8236.9342 
8237.9767 
8238.0955 
n l T n  -nn- I 6 L X . 1 U 5 1  

I 8238.9435 
I 8239.8025 

i 
I 

1.310 0.985r 325 i 67 i 8246:288i 
85 I 8240.4620 

1.822 0.742 1080 I -103 I 8240.8669 
1.675 0.850* 825 I 

IS* F 

c 



I 

12131.035 
12130 .430 
12130.135 

1 12129.784 
2 12128.920 
1 12122.920 
1 12123.346 
1 12123.830 
1 12123.531 

12 123.214 
1 12122.650 
1 12122.404 
1 12122.203 
1 12121.515 
1 12119.454 
1 12117.279 
1 12116.666 
1 12114.551 
1 12113.974 
1 12112.587 

12107.904 
1 12107.424 

12106.804 
121C6.294 

1 12105.977 
1210;.301 
12 101.533 
12:00.031 

1 120S9.513 
1 12099.111 

120?8.560 
12033.306 

1 17,075.251 
2 12394.915 

120;4.455 
2 123;;.5?3 

IcL-7- :c7 
2 12;33.(3;8 
1 12091.833 

1209 1.370 
1 12C30.950 

12088.935 
12083.693 

1 12C27.€'t2 
2 120C5.847 

12055.001 
12035.645 
120E5.422 

1 12032.843 
1 12C52.595 

12978.8 16 
12078.231 

1 12377.923 
1 12076.619 

12076.478 

..-."-I 

1 
2 
0 
1 
2 
2 
7 
2 
3 
0 
0 
0 
0 
1 
0 
4 
2 
4 
2 
2 

0 
0 
0 
3 
2 
1 
1 
2 
1 
0 
0 
1 
1 
0 
1 
0 
1 
0 
0 
3 
0 
0 
3 
0 
1 
2 
2 
1 
2 
1 
0 
5 
1 
0 

a 

i . 6.0- 6.0 I 12351.522-2V81.313 -7 I . - 
30794.920-18666.006 -4  I . - . 1.5- 2.5 I 
20540.110-32669.040 -10 I . - . 3.0- 3.0 I 
12157.465-24287.814 -3 I 4.0- 3.0 4 . 0 -  3.0 I 
21337.573-33461.419 -6 I . - . 4 . 0 -  3.0 I 
20521.579-32645.106 4 I . - . 6.0- 5.0 I 

i 

22377.599-34500.445 
17081.874-29204.308 
19059.953-31182.179 
21420.983-33542.506 
209'30.684-33110.165 
18Z97.534-31014.877 
14853.317-26969.979 
1G046.108-30160.664 
15S56.8'%-27970.881 
11840.715-23953.307 

4 
-30 
-18 
-8 - 17 - 14 

4 - 15 
-19 
-5 

. - . 7.0- 

. - . 4 . 0 -  
- . 5.0- . - . 3.0- . - . 5.0- 

5.0- 4 . 0  5.0- - . 4 . 0 -  . - . 4 . 0 -  . - . 1.0- 
3.0- 2.0 3.0- 

i 
6.0 I 
5.0 I 
4 . 0  I 
2.0 I 
4 . 0  I 
4 . 0  I 
3.0 I 
4 . 0  I 
2.0 I 
2.0 I 

I I 
19959.027-32066.452 -1 I . - . 1.0- 2.0 I 

I I 
I . 2.0- 2.0 I 

I 
22318.312-34524.299 -10 I . - 

I I 
i i 

19074.292-31173.814 -9 I . - . 2.0- 1.0 I 
14737.785-26836.911 -12 I . - . 3.0- 2.0 I 

I i 
I . 3.0- 2.0 I 

I 
21737.407-33533.699 -11 I . - 
34595.165-22500.225 -24 I 6.5- 5.5 6.5- 5.5 I 

1 I 
30759.570-18666.005 -26 I . - . 2.5- 2.5 I 

I I 
33634.550-21542.435 -17 I . - . 1.5- 2.5 I 
18572.411-30764.244 -30 I . - . 6.0- 6.0 I 

I . 4 . 0 -  4 . 0  I 
I 

I 
1?&65.603- 7774.653 0 1  . -  

i i 
19045.108-30133.953 -3 I 4 . 0 -  3.0 4 . 0 -  3.0 I 
33629.300-21542.435 -18 I . - . 2.5- 2.5 I 

I I 
I I 
I i 

27038.306-34171.155 -6 I . - . 6.0- 5.0 I 
I 

14737.788-26820.380 3 I . - . 3.0- 2.0 I 

.847 

.285 

.810 

.593 

1 172 

1 :267 

I 
I 
I 
I 
I 
I 
I 

.254 I 
I 
I 
I 
I 
I 
I 
I 
I 

.113 I 
I 
I 
I 

.457 I 

0.995 
1.034 
0.830 
0.844 
1.137 
1.246 

1.076 
1.217 
1.375 
1.663 
1.303 
1.280 
0,785 
0.694 
1.103 
0.811 

0. ooo* 
1.365 
1 .OOO* 
0.585 
0.950* 
1.135 

1.030 
0.896 
1.210* 
1.123 
1.220* 
1.170 
O.OOO* 
1.030 
0.194 
1.265 

0 
28 1 
170 
259 
187 
111 

46 
32 1 
165 
540 
88 

110 
0 

336 
909 
454 

I 
I 0.760 0.910* 150 
I 
I 
I 1.350 1.150* 200 
I 
I 
I 
I 1.532 0.450*1082 
I 0.815 1.260* 445 
I 
I 
1 1.026 0.930 96 

.385 I 1.160 1.555* 395 
I 
I 1.220 1.365 145 
I 
I 1.230 1.279* 49 
I 1.190 0.975* 215 
I 
i 1.100 1.463 363 

I 
:695 1:200 .so5 i 0.694 1.200* 506 

I 1.242 1.279 37 
I 
I 
I 
I 1.060 1.230 170 
I 0.815 1.160 345 
I 

I I .  I 

I I .  I .  

20877.600-32955.533 -10 I 7.0- 6.0 7.0- 6.0 I 1.065 1:270 .205 I 1.060 1.265* 205 
18591.122-30667.769 -28 I . - . 4 . 0 -  4 . 0  I . I 0.965 1.265 300 

OBS TERM I 
IS IS I WAVELEtlGTH NOTES 

- - 
-251 -251 

224 
50 

-174 -174 
-254 -241 
-259 -253 

-246 
-213 
-297 

-34 
-243 -245 
-141 -141 
-304 -302 

041 48 
-158 -159 
-386 -391 

60 

- 

+ -40 
-064 
-447 
-018 

-308 -312 
029 24 

- 
- -26 
567 568 

367 361 

339 3393 
-23 1 

177 177 

+ 
-039 -40 
205 224 
440 

-167 

-296 -295 

- 
1 52 

-098 -98 
-260 -263 

8241.0543 
824 1.4654 
824 1.6692 
8241.9043 
8242.4914 C2 
8242.4914 C2 
8242.8815 F 
8245.9451 - - . - . . . - . 
8246.1553 
8246.3709 
8246.6185 
8246.9219 
8247.0586 
8247.5267 
8248.9225 
8250.4100 
8250.8274 
8252.2746 
8252.6609 
8253.6059 
8256.7982 
8257.1255 
8257.5484 
8257.8952 
8258.1125 
8259.2559 
8261.1451 
8262.1706 
8262.5243 
8262.7988 
8263.1888 
8263.3076 
8264.7320 
8265.6647 
8265.9798 
8266.6065 
8267.4754 
8267.5910 
8267.7927 
8268.0887 
8208.3760 IS* F 
8269.7541 
8269.9197 
8270.50 19 
827 1.1828 
8271.7617 
8272.0054 
8272.1580 
8273.9237 
8274.0935 
8276.682 1 
8277.0830 
8277.2907 
8278.1879 
8278.2845 



e c 
I 09s 03s TERM TEEM I CBS OBS ODs I TERH TERM TERM I OBS TERM I 

C I4AVElIUtiDER I T2 - T1 0-C 1 J2 - J1 J2 - J1 I 62 G 1  06 1 62 G I  OG I IS IS I WAVELENGTH NOTES 

12076.365 1 
12C76.CO9 2 

1 12073.200 1 14763.705-25836.911 -6 
1 12071.1S6 1 18578.669-30649.282 -17 

1 12068.821 7 14292.176-26360.997 0 
12070.174 0 

12067.114 2 
12065.165 1 

1 12054.062 4 17911.977-29976.039 0 
1 12053.334 1 24613.274-36676.620 -12 

12062.007 0 
1 12060.532 1 23281.721-35342.260 -7 

1 12059.135 7 11747.245-23806.381 -1 
1 12053.804 8 14292.176-26350.982 -2 
1 12057.959 1 14912.011-26959.979 -9 

12057.601 0 

12057.661 0 
12057.419 1 

12055.t56 0 
11054.370 1 

1 12355.523 1 16304.260-28360.802 -19 

. - . - . . . . . 
2 12053.631 2 27542.165-15w.530 -4 
1 12053.256 3 12177.963-24231.226 -7 
1 12051.214 1 20521.579-32572.811 -18 

12050.469 4 
12049.188 1 

12046.695 0 
1 1204s.523 3 21227.793- 9179.262 -11 

1 i2046.55< i 26606.405-~652.990 -31 
1 12046.554 1 24091.173-36137.730 -3 

1 12045.195 1 19074.292-31119.494 -7 
12045.733 1 

12044.273’ 2C 
1 12043.500 5 12159.465-24202.966 -1 
1 12042.676 1 
1 12042.481 3 

12041.151 0 
2 12040.612 2 

12040.019 0 
1 12039.532 0 

12033.651 2 
2 12038.520 2 
1 12038.015 0 
1 12037.8i3 0 
1 12036.839 0 
1 12036.609 0 

12036.255 1 
12035.925 0 

1 12033.671 1 
1 12032.027 3 
1 12031.715 5 
1 12030.954 9 
1 12023.443 5 

12628.652 2 
1 12027.265 3 

12322.613-24355.295 -6 
18897.584-30940.068 -3 

30802.205-18761.580 -13 

20385.328-32424.890 -30 

19317.370- 7278.862 12 
24012.505-36050.540 -20 
24030.570-35128.425 -12 
21359.311-33337.151 -1 
29341.761-17305.142 -10 

21337.573-33371.251 -7 
22219.737-3q251.764 0 
15074.958-27106.673 0 
9X6.801-21417.765 0 

16532.104-28561.558 -1 

227 19.717-3474s .981 1 

I 
I 

I 
I .  
I .  I . - . 1.0- 2.0 I . . - . 1.0- 0.0 I . I 1.932 0.000 0 
I .  . - . 5.0- 5.0 I .971 .798 
I .  I 
I .  I 

75 . - . 5.0- 4 . 0  I . I 1.160 1.150* 10 
I .  I . - . 5.0- 4 . 0  I . I 1.235 1.110 125 
I .  I 

0.0- 1.0 0.0- 1.0 I . O O O  .090 I 0.000 0.094 0 

. - . 4 . 0 -  3.0 I . I 0.496 0.000* 0 

I 1.285 0.887 398 

1-0.066 1.260*1326 

I I 0.970 0.796 174 

5.0-4.0 5.0- 4 . 0  I 1.143 1:070 .073 I 1.145 1.070 

5.0- 4 . 0  5.0- 4 . 0  I .975 .800 .175 I 0.970 0.796 174 

I .  I 
I .  I . - . 4 . 0 -  3.0 I . 
I .  
I .  I 

2.5- 3.5 2.5- 3.5 i .934 1.0% . i24 i 0.934 1.057 123 
I 0.525 0.411 114 
I 1.246 1.010~ 236 

. - . 1.0- 2.0 I . . - . 6.0- 5.0 I . 
I -96 . I 
I .  I 

I .  I 

I .  I 
I .  I 

4.0-  5.0 4 . 0 -  5.0 I . . .12 I 1.346 1.454 108 

I 1.130 1.090* 40 . - . 5.0- 4 . 0  I . 
I 1.245 1.525 280 . - . 3.0- 2.0 I . 
I 1.532 0.814 718 . - . 2.0- 2.0 I . 

4 .0 -  5.0 4 . 0 -  5.0 I .846 1:014 .168 I 0.844 1.012 168 . - . 2.0- 3.0 I . I 1.036 1.475 439 
I 1.280 1.080 200 . - . 5.0- 5.0 I . 

I .  I 
I 1.160 1.296* 136 . - . 4.5- 5.5 I . 

I .  I 
I 1.911 1.770* 141 . - . 2.0- 1.0 I . 

I .  I 
320 

I 1.248 0 . 8 3 0 ~  418 . - . 6.0- 6.0 I . . - . 7.0- 7.0 I . I 1.130 1.060 70 . - . 2.0- 2.0 I . I 0.350 1.288* 938 
I 1.184 O.OOO* 0 . - . 2.0- 2.0 I . 

I .  I 

4.5- 4.5 4.5- 4.5 I 1.226 1:548 .322 I 1.225 1.545 

I .  I 
I 1.137 1.113 24 

4 . 0 -  4 . 0  4 . 0 -  4 . 0  I .750 11015 .265 I 0.750 1.005 255 
. - . 4 . 0 -  3.0 I . 

7.0- 6.0 7.0- 6.0 I 1.097 1.040 .057 I 1.097 1.040 57 
. - . 5.0- 4 . 0  i .eo .80 i 0.801 0.802 1 
. - . 3.0- 2.0 I . I 0.300 0.784 484 

I .  I 
I 1.200 o.ooo* 0 . - . 9.0- 8.0 I . 

312 

243 
278 

172 
147 

125 
148 
203 

133 

440 
,077 
,249 
,109 

075 

.057 

-099 

22 1 

160 

- 148 

-123 
062 
058 

-078 

I 
I 
I 

-313 1 
19 I 

I 
-244 I 

I 
I 

-172 I 
-147 I 

I 
23 I 

I 
-120 I 
-144 I 
-205 I 

I 
I 

-133 I 
I 
I 

440*l 
-74 I 

-259 I 
I 
I 

77 I 
I 
I 

2 1  
I 

-24 I 
I 

-2 i 
-394 I 

-95 I 
I 

227 I 
I 

-3 I 
I 

160 I 
-39 I 
109 I 

-200 I 
-31 I 

I 
I 

-147 I 
8 1  

-123 I 
36 I 
3 8 1  

I 
, -78 I 

8278.36 13 
8278.6060 
8280.5322 
8281.9069 
8282.6081 
8283.5367 
8284.7084 
8286.0468 
8286.8043 
8287.3044 
8288.2162 
8289.2298 
8289 -8697 
8290.1901 
8290.4176 
8290 -9986 - -. . . . . - . 
829 1.2035 
8291.3699 
829 1 -986 1 
8292.4366 
8293.6736 
8293.9756 
8294.2337 
8295.6391 
8296.1519 
8297.0339 
8297.4940 
8298.7510 
8298.8481 
8298.8%81 
8299.4137 
8299.7844 
8300.4198 
8300.9526 
830 1.5205 
8301.6550 
8302.57 19 
8302.9436 
8303.3525 
8303.6854 
8304.296 1 
8304.3864 
8304.7348 
8304.8535 
8305.5462 
8305.7049 
8305.9423 
8306.1762 
8307.7327 
8308.8679 
8309.0833 
8309.6020 
8310.6527 
831 1.1992 
8312.1576 

f 

c2 
c2 

SI 

IS* 



1 12025.772 
I 

1 19059.958-31086.744 -14 I . - . 
1 I 

I 
1 1.375 0.795 580 
I 
I 0.890 1.130* 240 
I 1.518 0.640 878 
I 1.768 1.485 283 
I 1.285 1.260* 25 
I 1.350 0.833 462 
I 

-4 1 

-282 -283 
-176 

142 127 
-332 

-24 

144 150 
-67 

b 

-24 

-166 -169 

141 
23 

-224 
-253 -255 

-66 
190 191 
026 48 

-198 -200 
-137 -137 
-369 -370 

-080 -85 
-150 -148 
-192 -189 

192 196 

-133 -274 
-038 -46 

-207 

-64 
t 19 

-38 
t 13 

t -11 
t -9 

-392 
-136 -142 

295 
-174 -177 
-203 -194 

29 1 
-142 -130 
-050 

215 

149 

8312.4934 
8312.6636 
8313.4295 
8313.8063 
8314.6492 
8315.5621 
8315.6928 
8317.4280 
8318.1740 
8318.2792 
8320.1130 
8320.3907 
832 1.0008 
8321.7745 
8322.2740 
8322.6135 
8322.8920 
8325.1030 
8326.37 18 
8326.6895 
8328.1371 
8328.1912 
8328.6422 
8329.3937 
8330.1579 
8330 -9381 
8332.3456 
8333.79 17 

5.0- 5.0 

1.0- 1.0 
2.0- 3.0 
4.0- 4.0 
4.0- 4.0 
2.0- 3.0 

2.0- 1.0 
5.0- 4.0  

4.0- 3.0 

3.0- 3.0 

6.0- 7.0 
5.0- 4.0 
2.0- 3.0 

2.0- 2.0 
3.0- 3.0 
2.0- 3.0 
2.0- 1.0 
5.0- 5.0 
5.0- 5.0 

2.0- 3.0 
3.0- 4.0 
4.0- 4 . 0  

6.5- 5.5 

3.0-  3.0 
1.0- 1.0 
7.0- 8.0 

4.0- 3.0 
7.0- 6.0 

4.0- 5.0 
5.0- 4.0 

.93 

. .- . -  

12026.533 . 

1 12025.425 1 15406.760-27432.195 - i o  i . - . 
1 12024.E80 0 153e6.917-30371.819 -22 I . - . 
1 12023.661 0 25792.231-37215.900 -8 I . - . 
1 12022.341 
1 12C22.152 

120 19.644 
1 12013.556 
1 12018.414 

1315.765 
1 12015.364 

12014.453 
1 12013.366 

12G12.645 
12512.155 
12011.753 

0 16304.260-28326.610 -9 I . - . 
0 22318.312-3C540.459 -5 I . - . 
2 I 
2 30645.855-1t627.231 -9 I . - . 
1 23$09.%5-35928.010 -11 I . - . 
1 I 
3 22719.949-34735.314 -1 I . - . 
2 1 
2 23550.352-35553.728 -10 I . - . 
0 I 
0 
2 I 

1 1.541 0.000* 0 
I 1.242 0.960 282 
I 
I 1.070 0.899 171 
I 
I 1.090 1.204* 114 
I 
I 
I 
I 1.335 1.120 215 
1 1.140 1.485* 345 
I 0.928 0.970 ' 4 2  
I 

- ~. 

1 l^_GOC.'53 
1 ;ZLCb.733 
1 110,5.?75 

120'24.13S 
1 1?03't.110 

i 26156.933-40165.495 6 i . - . 
0 25209.162-37215.900 -5 I . - . 
3 16734.151-28740.433 -7 I . - . .97 .04 
1B i 
39 19281.917-31286.029 -2 I . - . 
6 18147.975- 6144.515 0 I . - . 
1 21031.259-33033.635 -3 I . - . 
0 12322.613-24523.884 5 I . - 
2 16834.379-2834.535 -4 I . - . 
3 14292.176-26290.302 -1 I . - . 

i 1.822 1.280 542 
I 1.049 1.473 424 
I 1.455 0.910 545 
I 1.036 0.800* 236 

F 1 12003.450 
1 12002.377 

1.052 1.473 .42 

1 12001.276 
1 12000.152 
1 11998.125 

11996.043 
1 11995.260 

c cn 
0 

1 0.961 0.978 17 
I 0.970 1.125 155 
I 

1.021 1.070 49 

F 

F 
1 
4 
3 
1 
0 
0 
3 
1 
0 
4 
1 
1 
1 
4 
1 
1 
5 
1 
3h' 
4 
1 
4 
4 
3 
1 
0 
1 
4H 

13203.415-31198.642 33 
21218.180-33212.897 -3 
16304.260-28295.380 -5 

i 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

2.0- 3.0 
3.0- 4.0 - . .  

6.5- 5.5 

1.0- 1.0 
- 
- . .  
- 

7:O- 6:O 

510- 4:O 
- 

- . .  - 
- 

8:O- 810 
0.5- 0.5 
2.0- 3.0 - - - 

1-02 1.07 .05 
.861 1.100 -239 

1:323 1:373 .050 

1:lS 1:44 .29 

~ ~ ~ - . . .  .. 

8334.3357 
8334.7 151 
8337.2167 
8338.2180 
8338.3745 

1 11995.714 
1 11991.115 

11989.675 
11989.450 

2 11929.115 
11988.745 

1 11985.968 
1 11962.834 
1 11981.984 

11981.663 
1 11930.643 
1 11979.752 

11978.771 

... 
0.860 1 .110~  250 
1.285 1.155 130 

237M. 355- 1 1799.24 1 1 

18147.975-30133.953 -10 
25660.792-13677.903 -5 
19236.116-31218.105 -5 

' 1.325 1.373 48 

1.049 1.200* 151 
1 1.146 1.442 296 
I 1.155 1.155 0 

8338.6075 
8338.8648 
8340.7969 
8342.9435 
8343.5702 
8343.7902 
8344.5041 
8345.1247 
8345.808 1 
8346.1823 
8347.7490 
8348.0968 
8348.987 1 
8349.1663 
8349.91 10 
8353.4833 
8354.4857 
8355.2754 
8357 -6  140 
8358.0535 
83%. 4448 
8360.7761 

ISP 
IS* PB F 

I 
I 1.020 0.832 188 

1:06 1:lO .04 I 1.060 1.101* 41 
268'14.163-32524.820 -14 
3877.600-32857,357 -5 F 

i 
I 

.07 I 
I 
I 
I 
I 

.044 1 
1042 I 
.437 I 

1.604 1.110~ 494 
0.736 0.810 74 

1.295 1.305 10 

. . . - . . . . 
1 11978.234 
1 11975.935 

11775.4S7 
1 11974.210 
1 11973.953 

2 3 2 7 4 . 8 ~ - 3 m 3 . 1 0 2  - i o  
16520.962-2Z496.950 -2 

221S2.030-34155.245 -5 
20043.455-32017.434 -16 
8768.139-20741.029 -5 

.74 .81 

1:230 1:136 
.925-0.117 

1.015 .578 

F 

HAZY 2.0- 
5.0- 
2.0- 
8.0- 
0.5- 
2.0- 
3.0- 
3.5- 
2.0- 

1.0 
4 . 0  
2.0 
8.0 
0.5 
3.0 
2.0 
2.5 
1.0 

0.925 1.020* 95 
0.352 0.000* 0 
1.230 1.185 45 
0.920-0.122 1042 

i i i 9 7 2 . m  
1 11'367.765 
2 11966.329 
1 11965.198 
1 11S61.850 
2 11961.221 
1 11960.651 

11957.326 

- . - . . . -. - 
22160.18%-34127.955 -6 
28252.945-15255.532 -34 

21213.180-33180.043 -13 
12322.613-25287.814 -3 

F 

F 1.036 0.585 451 
i 0.860 1 .790~  930 
I 1.160 1.590 430 
1 0.060 0.430* 370 . 1.3 I 

330 19.160-21057.925 -14 
21603.247-33563.924 -16 

SI 2JOG 



I ODs 09s TERM TERH I OBS OBS 06s I TERH TERM TERM I OBS TERM I 
C IIAVEt:U:!9ER I T2 - T1 0-C I J2 - J 1  J2 - J1 I 62 Gl DG I 62 61 DG I IS IS 1 WVELENGTH NOTES 

I 
11955.374 1 I 
11956.116 0 I 

1 11957.156 1 22719.949-34677.111 4 I . - . 4 . 0 -  4 . 0  

1 11955.903 0 23413.710-35359.610 3 I . - . 4 . 0 -  5.0 
1 11955.665 1 19776.904-31732.562 -13 I . - . 6.0- 5.0 
11955.172 1 I 

1 11353.059 4 18591.122-30544.187 -6 
11951.923 2 . . . - . . . - - 

1 11949.523 0 21263.339-33212.897 -35 
1 11947.353 0 22181.362-34128.739 -13 
1 11945.724 0 22181.368-34128.094 -2 

I 
I 
I 
I 
I 

11945.762 4W I 
1 11945.623 7 16688.909-28334.535 -3 I 
11944.700 1 I 

1 11944.379 0 21307.390-33251.780 -11 I 
11943.043 0 I 

1 11942.777 1 27536.236-35479.000 13 I 
2 11942.345 5 15178.115- 3235.770 0 I 
11941.611 2 I 

1 11941.132 1 22719.949-34661.105 -24 I 
1 11933.442 1 28214.784-16276.332 -10 I 
11937.031 0 I 
11935.843 0 I 
11933.537' 0 I 
11931.018 0 I 

. - . 4 . 0 -  3.0 

. - . 5.0- 4 . 0  

. - . 3.0- 3.0 

. - . 3.0- 4 . 0  

6.0- 5.0 6.0- 5.0 

. - , 1.0- 2.0 

. - . 3.0- 3.0 
0.5- 0.5 0.5- 0.5 

. - . 4 . 0 -  4 . 0  

. - . 3.0- 2.0 

1 119791925 2 18016.108-25'976.039 -6 I . - . 4 . 0 -  4 . 0  

11926.734 1 I 

11923.040 4 I 7.0- 8.0 

2 11925.717 4 22652.035-10726.322 4 I 3.5- 4.5 3.5- 4.5 
2 11924.749 0 30590.765-13666.006 -10 I . - . 2.5- 2.5 

1 11922.824 2 10485.922-22409.753 -7 i 1.0- 2.0 1.0- 2.0 
1 11919.594 0 21263.339-33152.933 0 I . - . 5.0- 6.0 

1 11917.352 2 lB97.584-30814.939 -3 I 5.0- 5.0 5.0- 5.0 
11918.778 1 I 

11916.813 2 I 
11916.772 3H I 

1 11915.657 1 26253.495-33199.170 -18 I . - . 7.0- 6.0 
1915.003 3 13517,647-25532.655 0 
1914.310 1 22719.717-34634.053 -26 
1913.958 0 285F0.482-16776.530 6 
1913.773 1 
1912.001 2 31739.610-19827.020 1 1  
1912.155 3 21812.682-33724.837 0 
1911.539 0 
19 11.355 . 

19 1 1 . 0 3  
1903.612 
1905.997 
1905.545 
1905.113 

1 11994.764 
1 11904.379 
1 llSC4.l(t3 

1c 
2 
8 
5 

2.0- 2.0 2.0- 2.0 
. - . 9.0- 8.0 . - . 1.0- 1.0 

2.5- 1.5 2.5- 1.5 
4 . 0 -  3.0 4 . 0 -  3.0 

22189.030-34093.375 

12322.6 13-24231.226 

27651.193-15745.648 
Z617.477-375?2.600 
20055.327-3 157Q.tOO 
20306.432-32210..!?Z5 
8765.139-20672.283 

io i . - . 2.0- 1.0 

-1 I 2.0- 2.0 2.0- 2.0 

0 1  . -  . 2.0- 3.0 
-10 I . - . 2.0- 3.0 
-91 . -  . 3.0- 4 . 0  

-24 I . - . 4 . 0 -  4 . 0  
-1 I 2.0- 2.0 2.0- 2.0 

I 
I 6.0- 7 . 0  

.97 .97 

11104 0.984 .120 

0:090 :299 -389 

1:150 1:165 .015 

1:19 1:39 .20 

. .170 
.355 1.413 1058 

1 : 285 

.887 

.120 .165 

,277 .390 

. .555 

. .12 

1:034 0:409 .625 
. .09 

:362 11432 1070 

-4 
I 
I 124 
I 234 

I 

I 

1.070 1.080 10 I 

0.000 1.120* 0 I -76 
1.012 1.049 37 1-245 -234 

0.965 0.946 19 1-141 -141 

0.610 l.llO* 500 I 109 109 
0.780 1.106* 326 I- -43 
0.780 O . O O O *  0 I - 18 

I 
1.098 0.978 120 1-160 -162 

39 
1 

2.360 1.465* 895 I 
I 

1.355 0.970 385 I 
0.085 0.299 384 I 449 449 

1-174 
1.070 1.100 30 I 85 
0.905 1.880* 975 I 175 172 

I 
I 
I 
I 

0.694 1.070 376 I 054 60 
1.150 1.165 15 1-287 -295 
1.474 0.794 680 I 68 

I 282 
1.185 1.391 206 i 183 
0.900 1.365 465 I 324 

1-121 
0.355 1.413 1058 i -393 
0.610 1.050* 440 I 106 110 

1.280 1.111 169 1-213 -231 

.080 1.068 12 I -2 
26 .892 1.281 389 I* 

.200 O.OOO* 0 1-193 -18? 

.195 0.000* 0 I 235 
I -  

.170 1.733* 563 I 310 31C 

I 
I 
1-109 

.040 1.160 120 1-065 -7( 
I 

.295 i.310* 15 i 8; 
1-196 

.036 0.411 625 1-081 -71 
I- 

1.570 1.145 425 I 173 17' 
1.360 1.260* 100 I 
0.998 i.ioo* 102 i-199 -20; 
1.123 0.995 128 I -8! 
0.362 1.430*1068 1-419 -41; 

8360.8880 
8361.4418 
836 1.6222 
836 1.77 12 
8361.9377 
8362.2825 
8363.7607 
8364.5557 
8366.2357 
8367.7517 
8368.1955 
8368.8697 
8368.967 1 
8369 -6138 
8369.8387 
8370.7750 
8370.96 14 
837 1.2643 
837 1.7788 
8372.1146 
8374.001 1 
8374.9558 
8375.1228 
8377.4430 
8379.2118 
8379.9795 
8381.0332 

832.22 15 
8382.9'63 
8383.6 168 
8384.8 185 
8384.9704 
8387.2426 
8387.8168 
8388.8205 
8389.1999 
8389.2288 
8390.0138 
8390.4708 
8390.9624 
8391.2103 
839 1.3406 
8392.1662 
8392.4804 
8392.9 144 
8393.04'10 
8393.2674 
8394.9773 
8396.1159 
8397.1399 
8397.4446 
8397.6908 
8397 -9624 
8398.1289 

8xi.89a2 

2399 

F 

F 

IS* F 

F2.6JQSI 

SIGMA* 

WVLQ 

F 
JQf =2.05 

CQ 

F 

I 



I CES OBS TERH TERM I 06s 03s OBS 
C HAVEtIUFlEER I T2 - T1 0-C I J2 - J1 J2 - J1 I G2 Gl OG 

I 
11903.967 0 I 

1 11301.593 4 18046.108- 61C4.515 0 I 4 . 0 -  3:O 4.0- 3.0 
1 11398.776 6 16234.379-28733.159 -4 I 5.0- 4 . 0  5.0- 4.0 
1 11898.057 1 23705.495-35603.582 -20 I . - . 7.0- 6.0 
1 11396.629 2 19074.592-30970.926 -5 2.0- 1.0 2.0- 1.0 
1 llS9i.095 3 19558.257-31452.362 -10 I 2.0- 1.0 2.0- 1.0 

. 2.0- 1.0 1 11891.918 1W 19231.917-31173.814 21 I . - 

. 6.0- 5.0 1 11890.618 0 21600.100-33490.744 -25 I . - 

11893.350 1 I 

llG90.948 0 I 

iies9.4?8 2a I 118-89.511 1B 

2 11857.786 i 25514.115-13726.318 -11 i . - . 3.5- 2.5 
1 11187.628 0 22219.737-34107.378 -13 I . - . 4 . 0 -  3.0 
1 11886.119 6 15Z56.W-27743.009 -2 1 1.0- 2.0 1.0- 2.0 

1 11285.375 3 22160.184-34045.560 0 I 8.0- 7.0 8.0- 7.0 
11%5.550 1 I 
1135’1.261 1 i 
118?2.834 2 I 

1 11230.036 2 19059.958-30940.068 -14 I . - . 5.0- 5.0 
11579.837 2 I 

. 3.0- 4 . 0  
11879.561 6 i 

1 11579.048 1 13726.661-25605.707 2 I . - 
11~773.t:~ 

1 ll.:?:.!JLG 
1 11Zl7.825 
1 l;C76.762 
1 11C75.325 
1 11374.209 
2 11873.707 
1 11873.160 
1 11872.668 
11871.459 
11370.237 
1 t870.026 
1lC69.612 

1 11Z69.230 
11867.700 

1 11867.091 
2 11863.044 
11862.3C8 

1 11261.872 
2 11861.403 
1 11859.514 
1 118s.890 
1 11357.712 
1 11357.712 
2 11856.690 

1 11853.927 6 11747.245-23601.171 1 I 0.0: 1.0 0.0- 1.0 
1 11854.960 3 19553.257-31413.230 -13 1 . - . 2.0- 3.0 

11852.461 0 I 

1 
0 
0 
1c 
0 
1 
3 
1 

0 
in 

26374.994-38253.110 
28482.680-15504.786 
19594.767-3147 1.542 
21337.573-33212.897 
16304.263-28178.473 
20511.945- 8638.233 
20984.195-32357.357 
21307.390-33180.043 

I 
-28 I . - . 
- 3 8 1  . -  

1 1  . -  . 
-41 . -  
-21 . -  . 
151 . -  . 

-33 I 0.0- 1:o 

-5 I 4.5- 5:5 

I 

4 . 0 -  
6.0- 
0.0- 
4.0- 
4.0- 
4.5- 
6.0- 
1 .o- 

4 . 0  
6.0 
1.0 
4 . 0  
3.0 
5.5 
6.0 
2.0 

0 i 
0 I 
0 I 
2 18346.917-30216.163 -16 I 2.0- 2.0 2.0- 2.0 
0 I 
1 21737.407-33604.497 1 I 3.0- 3.0 3.0- 3.0 
3 15638.815- 3235.770 -1 I 1.5- 0.5 1.5- 0.5 
0 I 
3U 21737-407-33599.250 -1 I 3.0- 2.0 3.0- 2.0 
0 34361.635-22500.225 -7 I . - . 5 5- 5 5 . -.- 
4 19426.512-31236.029 -3 i 310- 2.0 3.0- 2.0 
6 18602.505-30461.399 -4 I 6.0- 5.0 6.0- 5.0 
0 27651.133-39508.910 -5 I . - . 2.0- 3.0 
0 18346.917-30204.635 -6 I . - . 2.0- 1.0 
1 32032.S35-20175.895 0 I . - . 4.5- 3.5 

1 11852.150 o 22818.840-34670.995 -5 i . - . 6.0- 5.0 
1 11651.444 9 12351.522-24232.966 0 I . - . 6.0- 5.0 
2 11850.438 1 22033.950-10183.463 1 I . - . 0.5- 0.5 
11550.243 2 I 

.700 1.473 .773 

.96 1.03 .07 

1 : 533 
,O .  147 

.276 1262 

.850 .997 

11103 0:566 .537 

1:23 1:18 .05 

: O O O  2:187 

1.304 1.514 .210 

1:524 1:154 .370 

. .187 
1:067 .284 .783 

. .576 

1:435 1:275 .16 
.92 1.00 .078 

io00 0;568 

:98 1:Ol .03 

0.694 1.473 779 
0.961 1.035 74 
1.277 1.070* 207 
1.532 0.295 1237 
-0.145 0.852 997 

1.822 0.450*1372 

-040 -43 
-086 -86 
-181 -188 
043 37 
158 153 

- 155 -230 

1.390 1.084 306 1 -250 

1.480 0.784* 696 I 457 440 
0.750 1.160* 410 I *  9 
1.103 0.568 535 I 036 24 

1.230 1.170* 60 1-170 -171 

I 
I 

I+ 
I 
1-328 

I 
I 

1.375 1.080 295 I -99 -95 

1.150 1.160 io i -187 
I 

0.000 0.920* 0 I -4 
1.180 0.950* 230 I -35 
0.000 2.183 0 I 192 197 
1.137 1.110* 27 (-115 -107 ~ 

1.285 O.OOO* 0 I -387 
1.310 1.514 204 I 164 169 
1.319 1.101 218 I -210 
2.360 1.790~ 570 I 034 40 

I 

i 
1.518 1.143 375 (-101 -108 

I 

1.026 1.606 580 i-041 -45 
1.222 1.555 333 I 174 
1.435 1.280 155 I+ 13 
0.910 0.990 80 I +  31 
1.570 0.870 700 I 
1.518 0.590* 928 I -95 
1.335 1.515 180 I 282 285 
-0.145 0.742 887 I 108 110 
0.000 0.565 0 1-268 -268 

1.335 1.010* 325 I -208 
0.995 1.012 17 I -  -8 

-98 

I 

0.344 2.402 2058 I 
I+ 

WAVELENGTH ------------ 
8398.253 1 
8399.9283 
8401.9169 
8402.4 176 
8403 -4332 
8405.2236 
8405.7430 
8406.7623 
8407.4481 
8407.68 14 
8408.4642 
8408.5229 
8409.6844 
8409.7961 
8410 A638 
841 1.2452 
84 1 1.3896 
8412.1788 
8413.1890 
8415.1280 
8415.31 14 
8415.6486 
8415.8704 
8416.1467 
84 16.5506 
8416.7150 
8417.5044 
8418.5088 
8419.3001 
8419.6560 
8420.0439 
8420.3928 
8421.2504 
8422.1173 
8422.2670 
8422.5608 
8422.8319 
8423.9 177 
8424.350 1 
8427.2240 
8427.7469 
8428.0566 
8428.3899 
8429.7324 
8430.1759 
8431.0134 
8431.0134 
8431.7401 
8432.9706 
8433.7055 
8434.7486 
8434.9700 
8435.4724 
8436.1530 
8436.3274 

NOTES ------_- 

IS* F 
IS* F 

F 

IS* F 

F 
F 

c2 
c2 

F 

F 

I 
I 



c 
I OBS OES TERM TERM I OBS OBS 08s I TERM TERM TERM I OBS TERM I 

C CIAVE14U::GER I 12 - T1 0-C I J2 - J1  J2 - J1 I G2 G1 DG I 62 61 DG I IS IS I HAVELENGTH NOTES -. 

2 
1 

2 

1 

1 
1 
1 

1 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 

* 2  
1 
1 

1 
1 
1 

1 
2 
1 
2 
1 
2 
1 
1 

1847.781 0 
1847.468 3 
18q6.752 1 

I 
I 8438.0805 

I 
I 

0.943 1.279 336 1 252 253 I 8438.3034 
0.880 1.430* 550 I 135 140 I 8438.8134 

I I 8441.4677 
-0.071 0.840 911 I 069 69*l 8441.7164 

I I 8442.0864 
I 8442.1948 

-13 I 8442.6261 
I 

I 8442.8158 
I 8443.7064 

I 
I 

1.021 1.010 11 1-050 -50 I 8444.4902 
1.130 1.02031 110 I I 8444.9282 
1.822 0.814 1008 1-212 -203 1 8445.3577 

1-136 I 8447.2423 
I I 8447.3958 

1.165 1.170* 5 I -129 1 8447.5614 

1.435 1.080 355 I- 

33t39.920-21542.435 -17 
32519.048-20572.283 -13 

25535.775-14693.090 -7 

1.5- 2.5 
2.0- 2.0 

0.5- 0.5 

. .  

. .  . .  . .  

. .  

. .  
I 4.0- 4.0 

I . -  . 
~ . -  . 
~ . -  . 
I . -  . 
I . -  . 
I . -  . 
i . -  . 
1 . -  . 

, . -  . 

~ . -  - 

1.5- 2.5 
2.0- 2.0 

0.5- 0.5 

3.0- 3.0 

2.0- 3 . 0  
3.0- 4 . 0  
2.0- 2.0 

2.0- 3 . 0  

7.0- 8.0 

4.0- 4;O 
6.0- 7.0 
2.0- 2.0 
3.0- 3.0 
2.0- 3 . 0  
3.0- 4.0 
2.0- 2.0 
5.0- 5.0 
4.0- 5.0 
1.5- 0.5 
2.5- 3.5 

2.5- 2.5 
9.0- 8.0 
4.0- 3 . 0  

6.0- 5.0 
5.0- 4.0 
5.0- 4.0 

.942 1.281 .339 

0:070 :840 .910 

. .55 
1643.027 0 
1842.678 1 
1%2.159 0 
1842.007 0 
1841.402 0 
1841.136 1 
1839.887 0 
1338.7E8 4 
1855.174 0 
1837.572 1 
1834.931 3 
1834.716 0 
1834.434 0 
1533.563 0 
1832.983 0 
1832.405 0 
1832.011 3 
1830.040 0 
1829.707 1 
1828.666 1 
1828.322 0 
1828.055 0 
1827.393 3 
1225.742 1 
1224.285 0 
1824.069 1 
1822.589 0 
1822.273 0 
1821.892 0 

1:02 

1:15 

1:01 .01 

.30 

19426.5 12-31267.9 19 -5 

F 

I SI 2JDGF 

19203.415-31042.204 -1 
25Z89.640-40127.800 14* 
19281.917-31119.494 -5 

26105.952-37940.455 -19 

19236.116-31069.124 -25 

19865.603-31697.633 -19 
23314.130-35544.180 -10 
21350.311-33180.043 -25 
16532.104-25360.802 -32 
23735.353-35553.728 7 
18147.975-29976.039 -9 
16734.151-25561.548 -4 
21263.339-33089.092 -11 
17G81.874-23906.150 9 
281 10.650- 16286.532 1 
36326.420-48149.055 -46 

i 
-58 I 1 i 

I 1.155 1.135 20 I 
I I 

8448.2153 
8448.6329 
8449.0457 
8449.3270 
8450.7347 
8450.9726 
8451.7 164 
8451.9 193 
8452.1530 
8452.6261 IS* 
8453.306 1 
8454.8478 
8455.0023 
8455.0607 
8456.2867 
8456.5593 
8457.0851 
8457.5537 
8458.4331 
8458.9556 
8459.5590 
8460.2033 
8460.9945 
8461.1786 

. i o  i 1.100 1 . w  87 i-115 -116 i 
I 0.890 1.070* 180 I 78 I 
I 0.350 1.790*1440 1-140 -122 I 
I 0.300 0.887 587 I 079 8 1  I 
I 0.935 i.204* 269 I -167 i 
I 1.049 1.070 21 I -174 I 
I 0.928 0.784 144 1-156 -157 I F 

F 

F 

F 
F 
F 
F 

F 
F 
F 
F 

F 

F 

~~ ~ 

i 0.610 1.06931 459 i -11 i 
I 1.217 1.105 112 I -221 I 
I 0.899-0.122 1021 I 349 345 I 
1 1.099 0 .980~  119 I I 
I I 
I 1.307 0.980* 327 I 
I 1.200 1.270* 70 1-232 -251 
I 1.070 0.888 182 1-040 -29 
I I 

1821.157 1 22719.717-34540.880 -6*l . - . 
1820.502 2C 22719.949-34540.469 -18 I . - . 
1819.273 1 
1818.543 0 
1817.700 3 
1816.800 3 

I 
21600.100-33418.637 6 I . - . 
16155.109-27972.815 -6 I . - . 
18897.584-30714.385 -1 I . - . 

I 

i 1.390 0.872 518 i -277 i 
I 0.948 0.979 31 1-080 -83 I 
I 1.280 1.150 130 1-106 -107 I 

1815.695 0 
1815.433 1 
1814.961 4 
1813.986 1 
1810.942 3 
1809.744 3 
1808.788 3 
1805.986 3 
1805.931 1 

I I I 
I 0.860 0.910 50 1 -249 I 21218.130-33033.638 -20 i . - . 3.0- 3.0 

17532.937- 5717.976 0 I 3.5- 3.5 3.5- 3.5 i:232 i k 6  -354 i 1.233 1.596 358 i 190 
I 1.285 1.250* 35 ( - 0 3 8  

76 I 192 
I 0.830 0.000* 0 1-040 
I 1.133 1.670 537 I 162 
I 0.844 0.760 84 1-164 
I 0.965 1.005 40 I 
I 1.030 1.369* 339 I 153 

135 I 187 

1:318 1:392 .074 I 1.315 1.391 

I 0.735 1.26031 524 1-107 

I 0.965 0.920 45 1-174 
11316 1:451 .135 I 1.319 1.454 

187 
-35 
192 
-40 
158 

-163 
-97 
153 

-114 
187 

-174 

-109 

- 57 

8461.5202 IS* 
8462.2185 
8454.3994 IS* 
8465.258 1 
8465.9434 IS* 
8467.2355 
8467.9563 
8468.0610 IS* 
8468.1994 IS* 
8468.7 131 
8469.4233 
8470.0763 
8470.5959 
8470.8342 
8472.9866 

16304,260-28118.262 -16 I . - . 4.0- 3.0 
22537.255-10726.322 -1 I 5.5- 4.5 5.5- 4.5 
20540.110-32349.853 1 I . - . 3.0- 2.0 
15778.634- 3259.846 0 I . - . 1.5- 2.5 
12159.465-23756.450 1 I . - . 4.0- 3.0 
18591.122-30337.105 -3 I . - . 4.0- 5.0 
21043.190- 92q2.356 1 1 . - . 2.5- 3.5 
16520.962-28326.610 -6 I . - . 5.0- 4.0 
2098rt.195- 9179.262 -7 I 6.0- 5.0 6.0- 5.0 
18591.122-30395.062 -4 I . - . 4 . 0 -  4.0 

14853.317-26655.622 -3 I 4.0- 3.0 4.0- 3.0 

15074.958-26673.930 0 I 7.0- 6.0 7.0- 6.0 

I 

1 

2 11805.835 2 
1 11805.642 2 
1 11804.926 7 
1 11803.936 3 

11803.026 0 
1 11802.302 6 

11801.970 2 
1 11798.972 7 

I I 
179 1:Ol .22 1 0.786 1.015 229 1-108 

I 1-051 
28 1-057 1:095 1:130 .035 I 1.097 1.125 



1 11797.202 2 20306.482-32103.687 -3 

1 11794.538 9 18602.505-30397.106 -3 
11795.890 1 

11792.952 0 
1 11791.596 8 17554.704-293$6.299 1 
1 11790.781 0 23578.836-35369.610 7 
1 11790.176 0 24347.551-35137.730 -3 
1 117~9.625 5 i w 6 . 4 0 2 - 3 1 2 ~ 6 . 0 2 9  -2 
1 11789.354 1 26565.857-16776.530 -3 
1 11789.052 1 24381.050-36170.110 - 1 8 ~  

11787.050 1 
1 11786.768 1 21703.960-33430.744 -16 

11755.716 214 

11782.444 3 
11783.853 2 

1 117E1.542 2 20697.436-32478.986 -8 

1 11780.691 2 18591.122-30371.819 -6 
1 11780.482 1 15356.823-27637.377 -7 

1 117E0.978 4 253?.5.761-16604.7t!6 3 

2 1:778.818 5 13277.180- 7498.364 2 
11773.553 2 
11776.9e4 0 

1 11776.540 4H 23207.126-34983.667 -1 
1 11775.3:j‘t 3 12177.963-23953.307 0 
1 11774.417 4 16523.962-28295.380 -1 
1 11773.907 1 18147.975-29921.899 -17 
1 11773.420 4 25497.501-37272.921 0 
1 11771.514 5 
1 11770.181 3 

11769.278 1 
2 11768.290 3 
1 11767.510 2 
1 11767.350 6 
1 11765.679 2 

11765.102 0 
1 11764.7C4 0 
1 11764.498 2 

11760.622 2 
1 11760.172 9 
1 11759.733 1 
1 11758.926 2 
1 11758.506 1 
1 1172.252 2 
1 11753.252 2 
1 11757.627 2 

11757.472 1 
11756.617 0 
11755.993 0 

1 11755.6% 1 
1 11755.151 0 

11754.505 1 
11753.291 1 

1 11751.832 3 
11751.702 0 

1 11751.553 0 

19496.402-3 1867.9 19 - 3 
18897.584-30667.769 -4 

26201.645-14433.351 -4 
19203.415-30970.926 -1 
23207.126-34974.486 0 
16595.109-28360.802 -14 

20990.684-32755.472 -4 
27975.402-39739.870 304 

21998.645- 10238.473 0 
24090.570-35350.314 -11 
19776.904-31535.835 -5 
28432.630-40241.170 16 
26594.711-33652.990 -27 
21812.682-33570.935 -1 
25371.962-37129.590 -1 

19426.512-31182.179 -9 
20055.327-31820.494 -16 

199591027-31710.912 -3 

24613.274-36364.850 -17 

I I 
1 1.123 1.040 83  1-188 -182 

6.0- 5.0 6.0- 5.0 I .910 1:004 .094 I 0.910 1.005 95 I 115 116 

I 
I .  I 1-098 

I .  I I 

. - . 4 . 0 -  4 . 0  1 . 

8.0- 7.0 8.0- 7.0 i 1.17 1.20 .03 i 1.170 1 .200~  30 i-081 -80 
- * 5.0- 5.0 I . I 1.120 1.120r n I +  17 .- . . - - . . - - 
- . 3.0- 2.0 i . i 1.300 i.525* 225 i-076 -72 

3:O- 2.0 3.0- 2.0 I 1.545 11272 .273 I 1.555 1.280 275 1-100 -100 
105 

. - . 5.0- 4 . 0  I . I 1.450 0.942* 508 1 71  
I 0.911 O . O O O *  0 I - . 2.0- 1.0 I . 

I .  i i 
I .  
I _  - 

- . 5.0- 5.0 I . I 1.120 1.084 36 I -222 
1-130 I I t  

i 1% : i i 207 - . 7.0- 6.0 I . I 1.250 1.110 140 1-301 -299 

4:O- 3.0 4 . 0 -  3.0 I . . .320 I 0.965 0.640 325 1-272 -272 
- . 6.0- 6.0 I . I 1.025 0.950* 75 I 004 20 

- . 1.0- 1.0 I . i 1.103 1.280 177 i -179 
3:5- 2.5 3.5- 2.5 I .842 1:316 .474 1 0.847 1.321 474 I 094 95 

I .  I I 
8.0- 7.0 8.0- 7.0 
1.0- 2.0 1.0- 2.0 

- . 5.0- 4 . 0  
- . 3.0- 2.0 

9:O- 8.0 9.0- 8.0 
3.0- 3.0 3.0- 3.0 - . 5.0- 4 . 0  

- . 2.5- 1.5 - . 2.0- 1.0 
- . 8.0- 7.0 
- . 3.0- 3.0 

- . 5.0- 4 . 0  - . 7.0- 6.0 

7.0- 6.0 7.0- 6.0 
- . 7.0- 6.0 
- . 6.0- 5.0 - . 6.0- 7.0 . - . 3.0- 4 . 0  - . 4.0- 4 . 0  
- . 6.0- 5.0 

- . 3.0- 4 . 0  - . 3.0- 4 . 0  

1.0- 2.0 1.0- 2.0 

- . 5.0- 4 . 0  

I I 
1:135 1:060 .075 I 1.135 1.060 75 I 163 163 

.539 1.276 .737 I 0.525 1.265 740 1-386 -389 
I 0.736 1.155 419 I 034 29 
i 1.049 i.070* 21 i -282 

1:200 1:175 .025 I 1.200 1.175 25 I 054 56 
1.555 1.090 .465 I 1.555 1.080 475 1-125 -126 

I 1.280 1.265 15 1-290 -285 

1:135 1:135 

.76 

1:268 1:430 .162 

1.036 1.925 889 
1.021 0.295 726 
1.135 1.135 0 
0.999 0.887 112 

1.308 1.005 303 
1.017 1.140 123 

1.269 1.431 162 
1.130 1 . 0 4 0 ~  90 
1.012 1.020 8 
1.180 1.175* 5 
1.465 1 . 0 9 0 ~  375 
1.040 1.130* 90 
1.165 1.010 155 

1.435 1.210* 225 
0.998 1.240 242 

I 
I 431 -E 
I-”’” -90 

I 079 78 

I -304 

I-045 I 178 -36 178 

I 50 
I -306 

-76 I 
i 2 
I 37 34 
1-218 
I 
1-148 
1-173 -182 
I -311 
I 
i 

.200 .564 i 0.760 0.200* 560 i-224 -227 
I I 
I 1.160 1.080* 80 I -6 

WAVELENGTH NOTES 

8474.2578 
8475.2004 
8476.1288 
8477.31 18 
8478.2867 
8478.8727 
8479.3078 
8479.7041 
8479.8990 
8480.1235 
8481.5566 
8481.7595 
8482.5166 
8483.8577 
8484.8722 
8485.52 18 
8485.9281 
8486.1348 
8486.2854 
8487.4842 
8487.6464 
8488.8060 
8489.1260 
8489.9882 
8490.6567 
849 1.0244 
849 1.3757 
8492.7506 
8493.7124 
8494.3641 
8495.0772 
8495.6403 
8495.7486 
8496.9624 
8497.3792 
8497.6088 
8497.8154 
8500.6161 
8500.9414 
850 1.2587 
850 1.8422 
8502.1458 
8502.3295 
8502.3295 
8502.7815 
8502.8935 
8503.51 19 
8503.9633 
8504.2056 
8504.5724 
8505.039 1 
8505.9 183 
8506.9381 
8507.0684 
8507.17 19 

F 

F 

F 

SI 2JDG 

DJO F 
F 

IS* F 

SI F 
IS* F 
IS* F 

SI F 
F 
F 

F 
F 

F 
F 

F 

c2 
c2 

IS* F 

c2 



I GDS OBS TERM TERM I OBS OBS OBS 1 TERM TERM TERM I OBS TERM I 
C UAVEt:UflBER I 12 - T1 0-C I J2 - J1 J2 - J1  I G2 61 DG I 62 G I  OG I IS IS I WAVELENGTH NOTES 

1751.559 0 23100.837-34852.445 1 
1751.147 1C 
1750.912 0 21600.100-33351.007 5 
1749.417 0 
1748.890 0 
1746.064 0 41062.170-29316.115 9 
1745.472 0 26872.321-32617.815 -22 
1744.945 0 
1744.669 0 
1743.609 7 14912.011-26655.622 -2 
1742.2~8 

1 11741.848 
117G1.140 

2 11740.693 
11740.392 

1 11739.518 
11739.180 

1 11758.508 
11735.594 

1 11735.235 
1 11734.655 

11733.650 
11733.196 

2 11731.397 
11731.129 

2 11730.671 
11730.3'12 
11730.011 
11729.487 
11725.507 

1 11725.245 
11724.933 

1 11724.693 
1 11723.304 

11722.735 
1 11721.747 
1 11719.303 
1 11718.547 
1 11717.321 
2 11715.947 

11715.415 
1 11714.128 
1 11712.223 
1 11711.916 
1 11711.732 
1 11711.716 

11710.294 
1 11709.645 
1 11703.787 
1 11705.993 
1 11705.552 

11703.812 
1 11702.813 

11701.514 
1 11700.273 

1 
3 27447.115-39188.962 1 
1 
4 17242.750- 5502.060 3 
2 
0 18578.669-30318.195 -8 
0 
2 14692.549-26431.101 -44 
2 
2 20597.436-32432.680 -9 
1 17615.432-29350.139 -2 
0 
0 
3 23738.900-12007.503 0 
1 
3 28894.140-17163.470 1 
0 
0 
0 
0 
0 17911.977-29637.242 -20 
1 
4 18672.411-30397.106 -2 
1 18591.122-30314.443 -17 
1 '  
5 19496.402- 7774.653 -2 
3 25397.206-13677.903 0 
0 23763.470-35G82.018 -1 
0 17045.776-26763.085 12 
0 31542.950-19827.020 17 
0 
5 19372.154-31596.283 -1 
1U 26009.000-37721.235 -12 
0 17081.874-28793.800 -10 
0 23221.721-34993.452 1 
0 14737.788-25449.501 3 
2 
0 19558.257-31267.919 -17 
1W 19596.402-31505.200 -11 
5 13726.661-25532.655 -1 
2 21263.339-3??65.905 -15 
1 
2 27979.161-16276.332 -16 .-. L 
3 16595.109-23295.380 2 

. - . 3:O- 3.0 

. - . 6.0- 6.0 

. - . 1.5- 2.5 . - . 1.0- 1.0 

4.0- 3.0 4 . 0 -  3.0 

. - . 10.0-11.0 

2.5- 1.5 2.5- 1.5 

. - . 1.0- 2.0 

2.0- 3.0 2.0- 3.0 

. - . 7.0- 7 . 0  . - . 2.0- 3.0 

2.5- 1.5 2.5- 1.5 

3.5- 4.5 3.5- 4.5 

. - . 5.0- 6.0 

6.0- 5.0 6.0- 5.0 . - . 4.0- 3.0 

3.0- 4.0 3.0- 4 . 0  . - . 1.0- 1.0 . - . 4 . 0 -  3.0 . - . 1.0- 0.0 . - . 1.5- 1.5 

9.0- 8.0 9.0- 8.0 . - . 3.0- 4 . 0  
. - . 4.0- 3.0 . - . 5.0- 4 . 0  . - . 3.0- 3.0 

. - . 2.0- 3.0 . - . 3.0- 2.0 
3.0- 2.0 3.0- 2.0 . - . 5.0- 4.0 

. - . 2.0- 2.0 

. - . 3.0- 4 . 0  

.49 

1:21 

.29 

I I I 
I 1.520 1.230 290 I 55 1 

I 
-50 I 

I I 
I 1.390 1.240* 150 I 
I I I 
I I I 
I 1.425 1.140 285 I I 
I 2.690 1.035*1655 I 42 I 
I I I 

I 
-12 I 

I I 

I I I 
I 0.000 O . O O O *  0 I 016 15 I 
I I I 

1:17 .04 I 1.200 1.169* 31 I 188 189 I 
I I I 
I 1.932 0.940 992 I 30 I 
I I I 
I I -  I 

1 : O l O  .519 I 0.496 1.015 519 I- 

-81 .52 I 0.292 0.807 515 1-257 -261 I 
I 1.250 1.140 110 (-168 -171 I 
I 1.450 0.910 540 1-124 -130 I 

8507.1719 C 2  
8507.4702 
8507.6403 
8508.7229 
8509.1045 
851 1.1518 
851 1 .BO7 
8511.9605 
8512.1772 

F 85 12.9310 
8513.9 177 
8514.2078 F 
8514.7212 
8515.0454 F 
85 15.2637 
85 15.8976 
8516.1428 
8516.6303 SIGHA*PB 
85 18.7451 
8519.0057 
8519.4267 

i 
i 

.675-0:018 .693 I 
I 

1:009 1:195 -186 I 
I 
I 
I 
I 
I 

0.679-0.019 698 

1.009 1.200 191 

1.145 1.020 125 

-469 i 
I 

268 271 I 
-304 I 
309 309 I 

I 
I 
I 
I 

-204 I 
I 

- 

8520.1564 
8520.486 1 
8521.7927 IS* 
8521.9874 B 
8522.3201 IS* 
8522.5592 
8522.7997 

' 8523.1804 
8526.0735 

I 8526.2640 
I 8526.4872 

1.203 1.023 . i80 i 1.190 1 . 0 0 5 ~  185 i-115 -115 i 8526.6654 
I 0.965 1.140~ 175 I -283 I 8527.6756 
I I I 8528.0896 

11550 1:460 .090 I 1.555 1.463 92 I 188 188 I 8528.8084 
I 0.776 1.442 666 1-032 -45 I 8530.5870 IS* 
1 0.970 1.679* 709 I -174 I 8531.1374 
I 1.474 0.000 0 I 26 I 8532.0300 

1:199 1:044 .155 

1115 1:27 .12 

i 1.026 1.733 707 i i 8533.0306 
I I I 8533.4181 
i 1.199 1.053 146 i-112 -112 i 85jQ.3556 
I 0.870 1.180* 310 I -72 I 8535.7438 
I 1.217 1.083 134 1-299 -269 I 8535.9675 
I 1.235 1.213 22 1 8 I 8536.1016 
I 0.815 0.940* 125 I -276 I 8536.1133 

I 8537.1498 
121 I 8537.6230 

I I 
1-0.145 1.080 1225 I 
I 1.555 1 .090~  465 (-170 -170 I 8533.2486 

13 I 8540.2866 1 1.150 1.281 131 I +  
I 0.610 1.115* 505 I 083 76 I 8540.6083 
I 1-234 I 8541.8780 
I 1.186 1.880* 694 I 133 132 I 8542.6072 
I I +  I 8543.5555 
I 0.999 1.155 156 1-139 -146 I 8544.4617 IS* 

F 

F 

c 



I ---. 

2 
2 
2 
1 
6 
1 
6 
1 
2 
0 
2 
2 
2 
1 
1 
2 
2 
0 
0 
1 
1 
0 
5 
4 
4 
0 
0 
2 
2 
2 
3 
5 
2 
2 
0 
1 
1 
3 
2 
2 
3 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2H 
7 
2 

T2  - T I  0-C 

I - . 7.0- 6.0 I . - . 4 . 0 -  4 . 0  1 . - . 5.0- 5.0 I . 

. - . 3.0- 2.0 I . 

. - . 3.0- 2.0 I . - . 6.0- 5.0 I . 
I ’  . 

1.0- 2.0 I .  .304 
3.0- 4 . 0  3.0- 4 . 0  I .444 :804 .360 

2.0- 2.0 2.0- 2.0 1 0.887 0:489 .398 

1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

8545.9277 
8546.0540 C2 

1 11678.266 
1 11693.093 
1 11698.033 

11696.932 
1 11693.414 
1 11492.970 
1 11691.026 
1 11690.5X 
1 11689.765 

l l t 89 .401  
1 11659.098 
2 11637.311 
1 11687.010 

11685.732 
11585.603 

1 11555.354 
1 115C5.225 
1 11t03.520 

21998.645-33696.921 -10 
22429.984-34128.694 -17 
25717.3%-37415.495 -14 

1.269 i . i o o *  169 i -66 
1.279 O.OOO*  0 I- -5 
0.970 0 .980~  10 I -  - 12 8546.0540 C2 

8546.8658 
8549.4737 
8549.7983 
8551.2200 
8551.5404 
8552.1424 IS* 
8552.4087 
8552.6304 
8553.9381 Is*  
8554.1585 IS* 
8556.3619 
8555.1884 
8555.3634 
8555.4652 
8556.8602 C 2  
8556.8602 C 2  
8557.3245 CQ 
8559.9044 
8560.0627 

I- 
0.442 0.802 360 I *  40 
1.435 0.814 621 1-126 -124 
0.892 0.490 402 1-040 -37 
1.663 1.315 348 I *  17 
1.390 1.095 295 1-148 -144 

I 

9724.351-21417.765 0 
19426.512-31119.494 -12 
13517.647-252OS.672 1 
21420.Y83-33111.557 14 
21600.100-33289.869 -4 

20043.465-3 1732.582 - 19 
15657.156- 3969.846 1 
21031.2%-32718.265 0 

- . 5.0- 5.0 i . . - . 2.5- 2.5 I . - . 2.0- 1.0 I . 
0.925 1.049 124 i 9 
1.000 1.670 670 I 170 159 
1.455 0 .600~  855 I 117 111 

I .  i 
I 130 

1.040 0.770 270 I - 14 
1.235 1.025 210 1-092 -90 
0.350 0.910* 560 I -177 
1.250 1.055 195 I -60 
1.205 1.391 186 I *  185 
0.847 0.646 201 I -33 

I 

. - . 4 . 0 -  3.0 . - . 5.0- 4 . 0  - . 2.0- 3.0 . - . 6.0- 6.0 . - . 5.5- 4.5 - . 3.5- 2.5 

21812.682-33498.071 -25 
23231.721-35956.946 0 
21350.311-33033.638 -7 

1 11:?3.520 
2 lltS?.C.C6 
2 11579.165 

1167S.949 
1 11677.936 

25239.917-37523.250 -13 
22509.025-10726.322 -17 
19277.180-30955.365 -20 

20306.432-31954.470 -2 
25403.645-13726.318 2 
16155.109-27832.430 8 

4 . 0 -  
2.5- - 

3.0 
2.5 

4 . 0 -  
2.5- 
5.0- 

5.0- 
2.0- 
1.5- 
3.5- 
3.5- 
6.0- 
1.0- 
8.0- 
3.0- 
3.0- 
5.0- 
6.0- 
4 . 0 -  
5.0- 
5.0- 
2.0- 
4 . 0 -  
1 .o- 

3.0 j 1.12 
2.5 I 1.025 
4 . 0  ! . 

1.09 
.77a 

.os i 

.247 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.567 I 
I 
I 
I 

.94 I 
I 
I 

1.123 
1.023 
0.948 

1.090 33 
0.784 245 
0.920 28 

1.080* 40 
1 .310~  365 
2.755 1391 
1.200 355 
1 . 6 7 0 ~  630 
0.830 230 
0.000 0 
1.110* 0 
o.ooo* 0 
0.852+ 18 
1 . 0 1 0 ~  186 
1.560 565 
1.100* 23 
0.810 151 
1.230 57 
2.410* 940 
0.980* 480 
0.930* 280 

1-084 
I 354 

1 
I *  
I 315 
1 268 
I 171 
I- 
I 081 

I 162 
1-173 
1-388 
1-189 
1-181 
I -  

I -092 

I 049 

-84 
348 
-90 

-62 
15 

322 
269 
17 1 
-11 
87 
50 
33 

173 
-175 
-389 - 188 
-179 

-22 
133 
49 

-45 

I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

8560 -76E6 
2 11577.329 
1 11577.329 

11676.952 
1 11676.806 
1 11676.375 
2 11675.376 
2 11675.080 
2 11671.257 
1 11670.214 
1 11669.470 
1 11653.846 
1 11667.359 
1 11667.044 
1 11666.345 
1 11664.853 
1 11563.617 
1 11662.559 
1 11661.433 
1 11655.399 
1 11657.350 
1 11657.350 

11656.977 
11656.424 

1 11656.189 
1 1655.9i9 
11,255.421 
11654.377 

11652.859 
1 11652.431 
1 11651.857 
1 11651.235 

1 11653.6f.S 

IS*2LNSF 
2LNS F 

I .  
4 . 0  I . 
1.0 I . 
0.5 I . 
4.5 I . 

23578.836-35255.665 -23 
22416.950-34093.375 -10 
30193.265-13517.872 -17 
2S838.570-17163.470 -20 

1.120 
1.675 
1.364 8562.6823 

8562.8994 
8565.7043 
8566.4698 
8567.0160 
8567.4741 
8568.5660 
8558.7974 
8569.3108 
8570.4069 
8571.3151 
8572.0853 
8572.9204 
8575.1514 
8575.9230 
8575.9230 
8576.1975 
8576.6043 
8576.7772 

0.845 
1.040 
1.060 
0.200 
0.000 
1.050 
0.870 
1.196 
0.995 
1.123 
0.961 
1.287 
1.470 
1.460 
1.210 

15641.100- 3969.846 3 2.5 i . 
5.0 1 . 
0.0 I . 
7.0 I . 
4 . 0  I . 
2.0 I . 
5.0 I . 
5.0 I .991 
4 . 0  I . 
4 . 0  I . 
5.0 I . 
1.0 I 1.47 
4 . 0  1 . 
2.0 I . 

F 
F 

CQ 
ISQ 

22088.306-33758.523 
20654.712-32324.169 
25150.730-37819.580 
30974.813-15307.447 
26009.000-14341.947 
23904.649-34670.995 
12351.522-24016.378 
20306.432-31970.100 
15334.379-23495.950 
22509.712-34171.155 
30915.841-19337.431 
2C970.474-3563.825 
22176.323-35833.699 

-3 
13 
-4* 
-7 
-9 
-1 
-3 
-1 
-2 

-10 
-11 
-1 

-26 

5:O 11558 F 
IS* F 

F 

1:o 2;41 i 128 
I 
I 
I 
I 
I 

c2 
c2 

I . e .  I 
I .  I . - . 5.0- 5.0 I . I 1.450 .155+ 295 24551.050-36937.220 19 

i 8576.9538 
I 8577.3424 
1 8578.1107 

1 
I 

.081* 279 I -20, I 8578.6179 
I I 8579.2208 

.170* 20 I -129 I 8579.5433 

.463 28 I 074 75 I 8579.9660 

.035 182 1-102 -103 I 8580.3872 

i 

26149.533-37803.250 -24 
I .  I - . 6.0- 7.0 I . I 1.190 

3:O- 4 . 0  3.0- 4 . 0  I 1.43 1146 .03 I 1.435 - . 4 . 0 -  4 . 0  I . I 1.217 

18672.411-30324.858 -16 
19425.512- 7774.653 -2 
17031.874-28733.159 0 

F 



I OBS OBS TERII TERH 
C WhVEtlUllBER I 12 - 11 0-C I J2 - J1 J2 - J1 -_ 

1 
1 
1 
1 
1 

1 
1 
1 

2 

I 
1649.229 3 162?3.909-2853.138 0 I . - . 
16q8.733 3 21812.582-33G51.419 -4 I . - . 
1647.233 4 3$613.150-27970.E51 4 I 3.0- 2.0 
1545.346 214 27775.402-3T520.765 -17 I . - . 
16C5.346 21-1 X618.160-27972.815 1 I . - . 
1645.116 1 I 
1643.840 3 
1643.176 2 
1642.930 2 
1642.789 0 
1642.591 0 
1642.435 2 
11641.593 0 

1 11641.281 1 
11640.823 0 

1 11640.378 0 
1163S.955 0 

1 11637.903 0 
1 11637.485 1 
2 11637.091 0 
2 11637.091 0 
1 11636.802 3 
11636.474 1 
11635.157 0 
11634.944 0 

1 11633.845 4 
1 11633.272 0 
1 11632.926 0 
1 11632.290 0 
1 11631.509 1 
11630.934 0 

12372.613-23966.450 3 i . - . 
13517.667-25160.827 -4 I . - . 
30361.813-18718.882 -1 I . - . 

I 
31964.795-20322.349 -1 1  i . - . 

I 
I 

39618.160-27976.881 2 I . - . 
19558.257-31198.642 -'I - -  
22518.312-34156.245 -25 i . - . 
18578.669-30216.163 -9 I . - . 
31485.455-43122.525 21 I . - . 
41243.080-29606.060 71 I . - . 
28241.555-16604.786 3 I . - . 

6.0- 7.0 
4.0- 3.0 
3.0- 2.0 
7.0- 6.0 
3.0- 4.0 

2.0- 3.0 
2.0- 3.0 
2.0- 2.0 

6.5- 6.5 

3.0- 3.0 

2.0- 3.0 

2.0- 1.0 
1.0- 2.0 
1.5- 2.5 
3.5- 4.5 
5.0- 6.0 

i 
21737.407-33371.251 1 I 3.0- 3.0 3.0- 3.0 
23578.836-35212.127 -19 I . - . 5.0- 6.0 
30225.210-41853.135 1 I . - . 2.0- 3.0 
20065.327-31697.633 -16 I . - . 3.0- 4.0 
30974.813-19343.298 -6 I . - . 3.0- 3.0 

1 11630.695 2 12322.613-23953.307 1 
1 11630.032 4 14025.007-25655.090 -1 
1 11629.510 0 25371.962-37001.490 -18 
1 11628.417 9 12177.963-23306.381 -1 
1 11626.646 5 16734.151-28360.802 -5 
1 11626.356 4 19776.904-31493.302 -2 
1 11625.905 OH 27837.955-39513.870 -9* 
1 11625.905 OW 25617.477-37243.390 -7 

1 11623.776 OC 32296.170-20672.390 -4% 

2 11622.304 0 31798.195-20175.895 4 
1 11622.077 0 32294.378-20672.283 -18 

11625.154 O H  

11623.117 0 

11619.622 2 
1 11619.269 2U 27553.217-39182.490 -4 

1619.269 2W 18591.122-30210.416 -25 

1618.605 0 27755.977-39374.550 2 
1618.973 2 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2.0- 2.0 2.0- 2.0 
4.0- 4.0 4 . 0 -  4.0 . - . 6.0- 6.0 
1.0- 1.0 1.0- 1.0 
2.0- 3.0 2.0- 3.0 
6.0- 5.0 6.0- 5.0 
. - . 1.0- 1.0 . - . 2.0- 3.0 

. - . 1.0- 1.0 

. - . 4.5- 3.5 . - . 2.0- 2.0 

. - . 1.0- 2.0 . - . 4.0- 4.0 

. - . 3.0- 3.0 
1616.412 0 I 
1617.904 3 25959.849-14341.947 2 I 1.0- 2.0 1.0- 2.0 
1617.189 2 21737.407-33354.592 4 I . - . 3.0- 3.0 
1615.556 4 19553.257-31173.814 -1 I 2.0- 1.0 2.0- 1.0 
1614.111 3 I 
1613.363 3 1 

I 1.040 0.950* 90 1-124 -123 I 8552.2670 IS* 
.269 .194 .075 I 0.270 0.194~ 76 I 061 61 I 8583.3354 HAZY 

-38 I 8584.7631 C2 I 1.017 0.965 52 I 
I 0.270 0.979* 709 I -74 I 8554.7631 C2 
I I I 8584.9327 
I 1.036 0.760 276 1-165 -166 I 8585.8735 
I 0.892 0.800 92 I -10 I 8586.3631 
I 1.044 0.504 540 I +  -258 I 8586.5445 CQ 

I +  I 8586.6485 
I 8586.7946 

I 
1-130 

I 8586.9096 
I 
I 1.189 1.314 125 I 
I I I 8587.5307 
I 0.270 1.080* 810 I+ -12 I 8587.7608 
I I I 8588.0987 
i-0.145 1.070 1215 i 122 i 8558.4270 
I I I 8589.4549 - - -. . . - . i 1.350 1.305 45 i -86 i 8590.2498 
I 1.932 1.143 789 I 37 I 8590.5621 
I 1.300 O.OOO* 0 I I 8590.8529 C2 

I 8590.8529 C2 I 1.145 0.790 355 I 
I 1.180 0.950* 230 I -21 I 8591.0663 i -  i 8591.3084 

I t  I 8592.2809 
i i i 8592.4382 - - . - . . - - - 

11033 1.120 .087 i 1.026 1.113 87 i 040 36 i 8593.2499 IS* 
I 1.120 1.130* 10 I 53 I 8593.6732 
I 1.300 1.090 210 I I 8593.9288 
1 0.998 1.187 189 I -125 I 8594.3986 
I 1.050 1.135~ 85 I 302 309 I 8594.9757 
I I+ I 8595.4006 

1: 030 
.980 

.518 

.93 
1.012 

11035 

-01145 

.263 .233 i 1.036 1.265 229 i-387 -393 i 

.167 .187 I 0.975 1.165 190 1-296 -294 I 
I 1.165 1.035 130 I -4 I 

.087 .431 I 0.525 0.094 431 1-122 -123 I 

.89 .04 I 0.928 0.887 41 1-112 -114 I 

.204 .192 I 1.012 1.205 193 1-307 -307 I 
I 0.870 0.965* 95 I -108 I 
1 1.360 1.300* 60 I , I  

I 
189 I 

I I 
I 0.935 0.000* 0 I 

I 
358 I 

I I 
I 1.290 1.515~ 225 I 
I 1.016 1.430* 414 I 183 I 

I 
-21 I I I 

1 0.745 0.990* 245 I 
I 0.965 1.160* 195 I -236 I 
I I I 
I 1.370 0.885 485 I I 
I I I 

:843 .192 I 1.037 0.852 185 1 188 188 I 
I 1.026 0.000* 0 I 079 83 I 

.460 .605 1-0.145 0.450* 595 I 062 58 I 
I I 122 I 
I I I 

8595.5773 
8596.0303 
8596.4531 
8597.2611 
8598.5707 
8598.7556 
8599.1180 
8599.1180 
8599.6743 
8600.6938 
8601.1814 
860 1.7831 
8601.951 1 
8603.7685 
8604.0299 
8604.0299 
8604.249 1 
8604 -5216 
8604.6646 
8505.0'108 
8605.5704 
8606.7803 
8607.8511 
8608.0349 

IS* 
HAZY C2 
HAZY C2 

F 
F 
F 

F 

F 

F 

F 

F 
F 

F 
F 
F 

HAZY C2 
HAZY C2 

IS* F 

IS* F 
F 

I19 F 

c 



1 11513.330 
1 1!613.330 
1 11513.250 
1 11613.125 
2 11612.904 
1 11612.651 

116 12.031 
2 11610.682 

11608.563 
1 11608.117 
1 11607.138 
1 11003.820 
1 11602.062 
1 11601.333 

11600.814 

OB 15424 .B7-27037.7 18 
OB 23274.8%-342883.198 
18 25109.417-35722.663 
3 22377.599-33390.780 
1 32670.835-21057.925 
0 21420.983-33033.638 
0 

0 
1 2~:774.175-17163.470 

3 135 17.647-25125.763 
1LI 22571.890-34279.010 
6 16532.104-23135.924 
5 20830.616-32432.680 
8 20377.600-32478.986 
0 

. 3.0- 2.0 
-10 I . - . 4 . 0 -  5.0 

4 1  . -  . 8.0- 9.0 
4 1  . -  . 7.0- 6.0 

-6 I 2.5- 2.5 2.5- 2.5 
- 4 1  . -  . 3.0- 3.0 

-23 I . - . 3.5- 4.5 

1 I 2;o- 1.0 2.0- 1.0 
1 8 1  . -  . 1.0- 1.0 
0 I 3.0- 2.0 3.0- 2.0 

-2 I 8.0- 7.0 S.0- 7.0 
-3 I 7.0- 6.0 7.0- 6.0 

I 
- 1 1  . -  

I 

I 

I 
1 11600.i33 o 263oi .732-379oi .~o -15 i . - . 5.0- 4 . 0  

11599.957 0 I 
1 115S9.420 0 24437.792-35037.220 -8 I . - . 4.0- 5.0 
1 11599.140 0 20355.328-31984.470 -2 I . - . 2.0- 3.0 

11597.239 1 i 
11597.112 0 I 
11595.723 1 I 

1 115C6.182 7 14853.317-26449.501 -2 I 4 . 0 -  3.0 4 . 0 -  3.0 

1 11594.008 
1 11593.650 
2 11532.715 
1 11591.665 
1 11591.381 

1 21263.339-32857.357 -10 
3 25121.896-13528.246 0 
1 27879.305-162Z6.582 -8 
0 21218.120-32309.844 1 
1 25681.552-37272.921 12 

1 115Z.3.984 3 24216.272-35805.270 -14 
1 11558.365 2 19426.512-31014.877 0 

1 11587.511 1 30905.445-19317.922 -12 
2 11537.130 0 337Z4.830-22197.670 -30 
1 11586.94’1 0 20457.704-35044.652 -4 
1 11586.215 2 19865.603-31451.814 4 

1 11596.131 2 25371.962-36955.090 3* 
1 11595.169 2 20043.465-31628.619 15 
1 11535.008 2 22337.633-33892.650 -9 
1 11534.050 8 6313.865-17E97.917 -1 
1 11533.301 2 16595.109-28173.473 -3 

11530.056 3 

11523.024 0 

11536.176 3 

11532.668 2 
l l X 1 . 4 4 4  0 

2 11581.135 1 33123.550-21542.435 -10 
1 11578.208 1 21350.311-32925.540 -21 
1 11577.782 7 14553.317-26431.101 -2 

11577.539 2 

- . 5.0- 6.0 
1.0- 1.0 1.0- 1.0 
0.5- 0.5 0.5- 0.5 

- . 3.0- 4 . 0  . - . 7.0- 8.0 

. - . 6.0- 5.0 - . 3.0- 4 . 0  

- . 6.0- 5.0 - . 4.5- 3.5 
- . 0.0- 1.0 - . 4 . 0 -  4 . 0  

- . 6.0- 5.0 
- . 5.0- 6.0 
- . 3.0- 3.0 

4 . 0 -  3.0 4 . 0 -  3.0 - . 3.0- 3.0 

- . 2.5- 2.5 
- . 2.0- 2.0 
- . 4 . 0 -  3.0 

1 11576.801 0 21605.247-331~0.043 5 i . - . 2.0- 2.0 
1 11576.168 2 19703.415-30779.5?,5 -2 I 2.0- 3.0 2.0- 3.0 

1 11575.572 0 25539.917-37415.495 - 5  I . - . 6.0- 5.0 
1 11575.725 0 25664.653-35640.400 -22 I , - . 3.0- 3.0 

1 11575.405 o 21227.793-3~~13.199 -1 i . - . 4 . 0 -  3.0 
1 11575.064 0 22518.312-34033.375 1 I . - . 2.0- 1.0 
2 11571.283 2 17073.340- 5502.060 3 I 1.5- 1.5 1.5- 1.5 

11360 1:585 .225 

.895 .325 -570 

:301 11100 .799* 
1.11 1.13 .02 
1.060 1.110 .050 

.776 .920 .144 

1:440-0:590 2030 
.800-0.120 .920 

: a 5  :45 

.78 .78 

035 

165 

:570 1:175 .605 

TERH TERH TERH I OBS TERH 
G2 G I  DG I IS IS 

------------------t---------- 

I 
1.106 1 . 3 0 0 ~  194 I -336 
1.604 1.070 534 I 47 
1.090 1.110* 20 I -176 
1.076 0.920* 156 1-165 -163 
1.361 1.590 229 I 257 
1.663 0.910 753 I -62 

I 
1.140 1.200* 60 

0.892 0.314 578 
0.599 1.710*1111 
0.300 1.101 801 
1.110 1.140* 30 
1.060 1.110* 50 

1.060 1.166* 106 

1.500 1.155r 345 
1.911 1.090 821 

0.786 0.940* 154 

0.610 1.101* 491 

0.860 0.900 40 
1.039 1.175 136 

1.444-0.590*2034 
0.802-0.122 924 

1.005 1.075 70 
1.435 1.170 265 

0.000 o.ooo* 0 
1.070 1.530 460 
0.000 0.800 0 
1.100 1.080 20 

i 375 372 
I 

1-155 -153 
1-180 -180 
1-075 -74 
I 

I-024 -2: 

i -13 
I 

163 
I 
I 
I 
I 
1-202 -202 
1 
I 73 
I 173 175 
I 347 
i -199 
I -151 
I 
I -118 
I -  -26 

-62 
I 
I 

123 
I 
1 

-133 I 
1.165 1.000 165 ._ 
0.925 1.110 185 i 86 
1.434 1.060 374 I -108 

I 051 45 0.487 0.450 37 

i -42 

0.999 0.000* 0 

1.285 1.279 6 
0.350 1 .060~  710 
0.786 0.807 21 

0.060 1.790*1730 
1.021 0.860 161 
0.980 1.035 55 
1.250 0.980 270 
1.346 0.825 521 
1.350 1.310~ 40 
0.576 1.169 593 

I -344 
I 

418, 
1 
I 
1 -121 
1-186 -186 
I 
i -60 

!-154 -153 40 
i -134 

-62 
7 

I 
I+ 
I 191 186 

WAVELENGTH NOTES 

8608.4300 c2 
8608.4300 c2 
8608.4893 SIGMA* 
8608.5375 
8608.7458 
8608.9333 
8609.3930 
86 10.3933 
861 1.9650 
8612.2959 IS+ F 

.................... 

8613.0223 
86 15 . a 5 1  
8616.7906 8617.2949 

8617.7176 
86 18.2235 
8618.3319 
86 18.7532 
86 18.96 13 
8620.3741 
8620 -4685 
8621.1599 
8621.501 1 
8622.7764 
8623.0427 
8623.7382 
8624.5193 
8624.7306 
8625.7 166 
8626.5145 
8626.9753 
8627 -2292 
8627.6111 C9 
8627.8948 
8628.0333 
8628.5762 
8628.6053 
8628.6388 
8629.3553 
8629.4752 
8630.1888 
8630.7022 
8631.2186 
8632.1308 
8632.36 11 
8634.5434 
8634.86 1 1 
8635.0423 
8635.5928 
8636.0650 SO 
8636.3955 
8636.5097 

F 
F 
F 

PB F 

F 

F 

F 

F 

F 

F 
F 

F 

PB F 
F 

F 

8636.6343 
8636 . a 7  
8639.7109 IS* F 



I I I I I 
2 11571.033 3 27059.565-15493.530 -2 I 4.5- 3.5 4.5- 3.5 I 1.03 1.07 .04 1 1.030 1.057~ 27 I 246 246 I 8639.8975 SO IS* F 
1 11570.7(t5 3 152‘t9.635-250.20.330 0 I 2.0- 2.0 2.0- 2.0 I .715 1.159 .444 I 0.715 1.160 445 1-296 -296 I 8640.1126 PB 
1 11559.533 1 16591.122-30160.664 -4 I . - . 4.0- 4 . 0  I . I 0.965 1.030 65 1-168 -166 I 8641.0140 

F 

F 
F 
F 

F 

F 
F 
F 
F 
F 

F 
F 

F 

F 
F 

11563.424 2 I I .  
11567.621 0 I I .  

1 11566.944 0 17615.482-29182.445 -19 I . - . 2.0- 1.0 I . 
11566.776 1 I I .  
11565.702 2 I I .  

1 11563.803 2 18297.584-30461.399 -7 I . - . 5.0- 5.0 I . 
1 11553.227 7 20877.600-32440.827 0 I 7.0- 6.0 7.0- 6.0 I 1.06 1:12 , 

11561.947 2 I I .  
1 11561.234 3 19558.257-31119.494 -3 I 2.0- 2.0 2.0- 2.0 1-0.145 :805 , 

11561.046 2 I I .  

1 i-134 
I 

8641.8461 
8642.4460 
8642.95 18 
8643.0774 
8643.8800 
8645.2957 
8645.7301 IS* 
8646.6873 
8647.2205 
8647 -361 1 

i i 1.450 O.OOO+ 0 1  -128 i I 

i i-196 i 
I 1.280 0.990 290 I -204 I 

.06 I 1.060 1.120* 60 1-016 -16 I 
I i- i 

,950 1-0.145 0.814 959 I t  10 I 
I I I 

11560.587 0 i i .  i 
I 1.520 1.100 420 1 11563.227 0 23100.837-34661.105 9 I . - . 3.0- 4.0 1 . 

11559.948 0 I .  . I 
194 

i 
I 

- . . . -. . . 
8647.7045 
8647.9738 
8648.1825 
8648.760 1 
8649.2150 

I 
I 249 253 
1-030 -35 
I+  
I 135 131 
I 058 58 
I 049 54 

155 

I 247 
(-132 -126 
1-088 -90 
I 214 
I -180 
I -174 
I 64 
I -110 

I -188 

2 11559.176 
1 11553.568 

11553.127 
1 11557.229 
1 11555.486 
1 11555.076 
1 11553.231 
1 11553.231 

11552.243 
1 11547.627 
1 115G5.804 
1 1154’5.332 
1 11545.151 
1 11544.582 
1 11544.209 
2 11563.439 

11542.895 
1 11541.906 
1 11541.658 
1 11540.814 

11540.257 
1 11539.859 
2 11533.940 
1 11537.425 

11536.058 
2 11530.913 
1 11530.614 
1 11528.736 
1 11528.156 
1 11528.127 
2 11527.779 
1 11527.449 
1 11526.339 

11525.695 

1 
4 

33756.860-22197.670 
21812.682-33371.251 

-14 i 3.5- 3.5 
-1 I 4 . 0 -  3.0 

0 I 1.0- 2.0 
6 1  . - .  

-4 I 7.0- 7.0 
- 9 1  . - .  

I 
3.5- 3.5 i 
4.0- 3.0  I 

1 :272 
1.050 

11531 
1.124 

1 : 482 

-259 
.074 

.380 

.080 

1.272 
1.040 

1.103 
0.890 
1.060 
1.507 
0.000 

1.100 
1.555 
1.085 
1.145 
1.160 
1.060 
1.070 

1.530 
1.113 

1.482 
1.120* 
1.140* 
0.980 
1.025* 

0.742 
1.010 
1.250* 
1.069 

258 
73 IS* 

3 
2 
2 
5 

I 
1.0- 2.0 I 
6.0- 5.0 1 
7.0- 7.0 I 
4.0- 4.0 I 
4 . 0 -  4.0 I 

8649.5450 
8650.217 1 
8651.5219 
8651.8289 
8653.2105 
8653.2105 
8653.9469 
8657.4099 
8658.7769 
8659.1309 
8659.2666 
8659.6 184 
8659.9732 
8660.5134 
8660.9590 
8661.7012 
8661 -8873 
8662.5207 
8662.9389 
8663.2376 
8663.9276 
8665.0180 
8666.0921 

1 8669.9538 
1 8670.1837 
1 I 8672.0248 8671.5960 

I 8672.0541 
1 8672.3159 
I 8672.5642 
1 8673.3994 
1 8673.8840 
I 8674.5711 
1 8675.2398 
I 8675.7990 
I 8676.1988 
I 8676.4676 

1: 102 379 
230 
80 

527 
0 

358 
545 
165 
76 

180 

IS* 

i n  
1 CI 
OH 
4 

25074.585-36627.825 
23413.710-34966.946 

c2 
c2 - 5 i  . - .  

I 
0 I 4 . 0 -  3.0 
2 I 3.0- 3.0 

I 
4.0- 3.0 I 
3.0- 3 . 0  I 

1:101 
1.545 

.747 
1.010 

19C55.603-31413.230 
19476.402-31042.204 
22963.619-17323.291 
24824.706-36359.870 

.354 

.535 
IS* 

3 
0 
0 

4 1  . - .  
-13 I . - . 

25083.129-36627.825 -14 I . - . 
22GC8.306-33632.520 -5 I . - . 
28481.495-40025.010 -26 1 . - . 

I 

5.0- 4.0 I 
4 . 0 -  5.0 I 
5.0- 4.0 1 
6.0- 5.0 I 
4.5- 3.5 I 

I 

0 
1 
0 
0 
0 
0 
3 
1 
3 
2 
9 
0 
2 
1 
2 
6 16304.260-27832.430 
4 19236.116-30764.244 
0 33559.920-2132.135 
0 30C66.252-18533.782 
5 20540.110-32166.452 
0 

0.980* 
1.305 
0.900* 

245 
170 

12 
I 
I -4 

-3* -1 

4 
25 
-2 

. - . 4.0- 3.0 . - . 4.0- 5.0 . - . 3.0- 2.0 

. - . 8.0- 8.0 . - . 2.5- 2.5 
4.0- 3.0 4.0- 3.0 

6.5- 5.5 6.5- 5.5 . - . 3 . 0 -  2.0 . - . 2.0- 2.0 
4.0- 4.0 4.0- 4.0 
7.0- 6.0 7.0- 6.0 . - . 1.5- 2.5 . - . 1.0- 2.0 
3.0- 2.0 3.0- 2.0 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

1.040 0.000* 0 
1.145 1.220 75 
0.999 1.101 102 

1.135 0.000* 0 
1.045 0.950r 95 
0.496 0.940* 444 

1.123 1.296 173 
1.435 0.930 455 
1.170 0.852 318 
1.285 0.920 365 
1.155 0.975 180 
0.943 1.320* 377 
0.476 1.600 1124 
0.830 0.910* 80 

1.200 1.596* 396 
1.911 0.823 1023 
0.999 1.250~ 251 
1.290 1 . 2 0 0 ~  90 
1.135 0.952 133 

i 
I-298 -324 

P O 4  -lo5. 

r2= -240 222 

I 165 164 
1-044 -441 

I 312 312 

I 156 156 
1-120 -115 

1-090 -94 

I 78 
1-020 -20 
I- 

169 
189 

I 
I 
1 5  8 
I 414 377 
1- -15 

IS* 

23207.126-34746.981 
32233.420-43822.335 
14912.011-26449.501 .492 ;948 .456 

1:123 1:296 .173 

. .357 . .17 

.83 .83 .05 

F ’ B F  

IS* F 

IS* F 
F 

30292.495-18761.580 
19426.512-30957.140 
25870.685-14341.947 

-2 
-14 

-2 
-4 
-1 
-6 

-21 
-3 IS*, F 

IS* F 

I .  

2 11524.782 0 172r,2.750- 5717.976 8 i . - . 2.5- 3.5 I . 
1 11523.695 0 20385.323-31909.212 11 I . - . 2.0- 1.0 I . 
1 11523.151 4 15595.109-28118.262 -2 I 3.0-  3.0 3.0- 3.0 I .9?5 .250 .255 
2 11522.620 1 28526.100-17163.470 -10 i . - . 5.5- 4.5 i . 
1 11522.263 1 25664.150-38136.420 -7 I . - . 6.0- 5.0 I . 



1 11519.L1_35 
1 1'1513.472 
1 11515.919 
1 11515.665 
1 11514.577 
1 11514.003 
1 11513.783 
1 11513.013 
1 11511.592 
1 11510.773 
1 11505.719 
1 11503.603 
1 11507.679 
1 11504.633 

11505.987 
11535.349 

1 11505.102 
1 115C4.357 

11502.353 
1 11501.750 
1 1150G.902 

11497.657 
1 11497.471 
1 11497.050 
1 11496.225 
1 11494.931 

11492.704 
1 11492.225 
1 11491.978 
1 11489.905 
1 114E6.900 

11CE5.542 
2 

1 
1 
1 

1 

1 
2 
1 
1 
1 
1 
1 

I .-- 

7 
3 
2 
2 
1 
2 

T2 - T 1  

14912.011-26431.101 

20305.482-31320.494 
2 16155.109-27668.890 
3 2GO90.570-35603.552 
2 1TE65.603-31377.193 
4 18602.505-30113.280 
5 12159.465-23568.134 
4 18@<6.105-29554.716 
3 14853.317-26350.997 
3 22377.599-3X84.230 
0 
2 
3 22219 -737-33724.837 
3 20709.455-32213.814 
L 
9 19776.904-31278.667 
2 16304.260-27805.163 
10 
1 1t397.584-30395.062 
IC 16155.169-27652.180 ~ - 
2-  25113.7$4-35609.993 
1 25717.338-37212.310 
1u 
2 16834.379-28326.610 
2 18591.122-30083.102 
2 12159.465-23649.372 
0 24534.240-36021.165 
0 

0-c ----- 
-2 

0 
0 
1 

-24 
-4 

I OBS OBS 
I J2 - J1  .*  ___--____. 
I 
I 4 . 0 -  3.0 
I 3.0- 3.0 
I . -  
1 3.0- 2:O 
I . -  . 
I . -  . 

TERll  TEDH 
J2 - J1 . - - - - - - - - - - 
4 . 0 -  3.0 
3.0- 3.0 
2.0- 1.0 
3.0- 2.0 
5.0- 5.0 
4 . 0 -  4 . 0  

2 i  . -  
1 I 7.0- 610 
2 I 4 . 0 -  4.0 

-2 I 6.C- 6.0 
0 I 4 . 0 -  4 . 0  

- 5 1  . -  . 
- 1 1  . -  
-1 I 7.0- 7:O 

I 

5.0- 5.0 
7.0- 6.0 
4 . 0 -  4 . 0  
6.0- 6.0 
4 . 0 -  4 . 0  
4 . 0 -  3.0 
4 . 0 -  5.0 
7.0- 7.0 

i 
2 I 4 . 0 -  3.0 4 . 0 -  3.0 
1 I 3.0- 2.0 3.0- 2.0 

-3 
-1  

-7 
-2 1 
- 14 

9 

6.0- 5.0 6.0- 5.0 
4 . 0 -  5.0 4 . 0 -  5.0 

. - . 5.0- 4 . 0  . - . 5.0- 6.0 
- . 6.0- 7.0 
- . 5.0- 5.0 

. 5.0- 4 . 0  - 3 1  . -  
- 2 1  . -  . 4 . 0 -  5.0 
-2 I . - . 4 . 0 -  4 . 0  . 2.0- 3.0 

I 

-25 I - 
1486.253 0 32544.135-21057.925 -7 
1485.903 0 
1484.367 0 22671.890-34156.245 12 
1483.768 6 12322.613-23806.351 0 
1483.130 1 19776.904-31260.046 -12 
1452.102 3 
1482.011 7 13726.661-25208.672 0 
1481.753 2H 

- . 3.5- 2.5 

- . 1.0- 1.0 
2.0- 1.0 2.0- 1.0 

- . 6.0- 6.0 

3.0- 2.0 3.0- 2.0 

16,80.595 6 18602.505-30053.102 -2 i 6.0- 5.0 6.0- 5.0 
1490.037 1 28225.815-16745.720 -8 I . - . 3.5- 2.5 
1479.622 0 27755.977-16276.332 -23 I . - . 3.0- 2.0 
1473.965 0 21703.960-33162.933 -7 I . - . 5.0- 6.0 
1478.815 1 23231.721-34760.532 4 1 . - . 5.0- 6.0 
1478.279 0 28569.792-400'4.030 -9+1 . - . 3.0- 3.0 
1477.315 o 23540.110-3~17.434 -9 i . - . 3 . 0 -  4 . 0  

1 11477.161 o 23720.664-35197.829 -4 i . - . 3.0- 3.0 
1 11477.027 2 18147.975-29625.003 -1 I . - . 3.0- 2.0 .. 

11476.437 1 1 
11476.235 0 I 
11475.637 0 I 

11471.936 0 I 

1 11472.555 2 2:091.173-35553.728 0 I . - . 3.0- 3.0 
1 11472.255 0 21337.573-32809.8<4 -5 I . - . 4 . 0 -  4 . 0  

I 

.496 .807 -311 

.35 .35 
. .22 

1.005 .545 .460 

1113 

.910 

.81 

1: 11 

1:242 

-07 .06 
. .130 
.052 .142 . .OS3 

.81 . .024 

. .410 

.726 .516 

i:012 i o i i  . o o i  . .246 

1:039 :097 .942 

1.146 .481 .665 

:92 1:15 .23 

0.496 0.807 311 
0.811 1.030* 219 
0.350 0.320* 30 
1.005 0.555 450 
1.196 1.170* 26 
1.123 1.240 117 
0.948 1.312 364 
1.130 1.070* 60 
1.100 0.973 127 
0.910 1.050 140 
0.844 0.940* 96 
0.694 0.831 137 
0.786 0.796 10 
1.076 1.105 29 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-0% -89 
-376 -374 

-190 
147 133 

-126 -126 
-297 -297 
-133 -274 

037 44 
-E3 -190 

105 111 
-110 -110 

43 
-171 -171 
-325 -326 

-5 0.750 1.160 410 I 
1.240 0.725 515 I 167 167 

I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

t 
WAVELENGTH NOTES _--------_-----_____ 

8678.8591 PB F 
8679.3232 F 
868 1.2474 F 
8681.2359 I S *  F 
8682 ~ 2592 ~~~- 
8682.6832 
8682.8579 I S 9  F 

F 8683.4386 
8684.5105 IS* F 
8685.1284 I S *  F 
8586.6785 PB F 

F 8686.7661 
8687.4636 F 
8688.2555 I S *  F 

8689.2229 F TRIPL 
8689.4094 
8689.9722 I S *  

I 8688.7411 

I i 8691.4862 
1.012 1.010* 2 1-122 -121 I 8691.9343 

- . . - . . _ _  - 
1.280 0.920 360 i-i66 -196 i 8695.1767 
0.948 1.250 302 I -389 I 8695.4951 
1.302 1.195 107 I 10 -1 I 8696.1191 IS+ 
0.970 0.990* 20 I -8 I 8697.0981 

i i 
0.961 1.260* 299 1-304 -306 I 
0.965 1.150* 185 1-103 -197 I 
0.844 O.OOO* 0 I -359 I 
0.000 1.048* 0 1 37 I 

I 
216 I 

I 
1.130 1.590 460 I 

I I 
0.599 1.305 706 I -239 I 
1.036 0.094 942 1-127 -127 I 
1.012 1.210* 198 I -387 I 

I I 
1.150 0.490 660 1-047 -50 I 

I I 
0.910 1.150* 240 I 10 16 I 
1.200 1.671* 471 I 298 I 
1.370 1.830r 510 I 130 I 
1.120 1.050 70 I -150 1 
1.235 1.140* 95 I 36 I 
1.245 1.005 240 1 1 
0.830 1.020* 190 I -8 I 
0.790 1.080* 290 I *  9 1  
1.049 0.910* 139 1-199 -199 I 

I I 
I I 
I I 

1.245 1.204 41 1-117 -117 I 
1.137 0.900 237 I -158 I 

I -  I 

8698.7834 
8699.1437 IS* 
8699.3329 ISQ 
8700.9024 
8703.1786 
8703.4499 
8703.6689 
8703.9341 
8705.0982 
8705.5523 
8706.0360 
8706.8154 
8706.8844 I S *  
8707.0801 
8707.9583 I s+  
8708.3437 
8708.6964 
8709.1941 
8709.3087 
8709.7154 
8710.4469 
87 10.5638 
8710.6655 IS* 
871 1.1133 
87 11.2666 
87 11.7206 
87 14.0609 
8714.2804 
87 14.531 1 

F 
F 
F 
F 
F 

F 

F 
F 
F 

F 

F 
F 
F 
F 

F 

F 

f- a 
0 



c 
I OBS 09s TERH TERH I OES OBS OBS I TERH TERH TERM I OBS TERH I 

C HAVEtlUllBER I T2 - 11 0-C I J2 - J1 J2 - J l  I G2 G I  OG I 62 G l  DG I IS IS I WAVELENGTH NOTES 
-. 

1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

1470.967 5 17615.432- 6144.515 0 
1469.875 0 19079.292-30554.187 -20 
1469.333 6 lt502.305-30071.S90 -2 
1467.798 2 14737.7?3-26205.533 -3 
1465.487 4 21?03.950-10223.473 0 

1462.661 0 22429.9X-3292.550 -5 
1450.999 2 16G34.379-23295.350 -2 
1460.736 3 19496.432-30957.140 -2 
1460.269 1 W  
1459.444 2U 30766.862-19337.447 29 

1464.232 3 25705.495-35169.790 -3 

11458.9 19 
1 11456.632 
1 11455.255 

11454.195 
11453.405 
11452.199 

1 11451.843 
1 11451.420 
1 11449.323 
1 11548.985 
1 11444.777 
1 11444.323 
1 11443.099 
1 11442.635 
1 11442.481 
1 11441.676 
2 11441.201 
1 11440.867 

11440.002 
1 11438.959 
1 11438.777 

11438.178 
1 11435.253 
1 11434.166 

11433.864 
1 11433.471 

11432.964 
1 11432.749 
1 11431.e87 
1 11431.711 
1 11430.151 
2 11427.563 
1 11426.930 
2 11425.403 

11424.707 
1 11424.532 

11424.016 
1 11423.209 
1 11420.205 
2 11419.392 

11418.766 
1 11417.894 
1 11417.240 

11415.120 

1 
0 20?34.195-3Yt40 .827 0 
0 20521.579-31976.844 -10 
3 
0 
2 
8 16520.962-27972.815 -5 
2 6313.866-17765.281 5 
2 25371.962-36321.290 -5 
6 14912.011-26360.997 -1 
2 16532.104-27976.881 0 
2 16734.151-28178.473 1 
2 23550.352-34993.452 -1 
3 21737.407-33180.043 -1 
5 16155.109-27597.590 0 
7 9336.801-20828.475 2 
0 18720.075- 7278.862 -12 
3 18672.411-30113.280 -2 
n L 
4 14912.011-26350.952 -2 
7 16532.104-27970.831 0 
2 -  
0 16202.112-27637.377 -12 
5 13726.661-25160.827 0 
0 
3 13517.647-24951.118 0 
0 
0 29299.312-40732.070 -9 
2 25056.676-16604.786 -3 
2 11747.245-23178.955 1 
4 15406.760-26836.911 0 
3 26'315.090-154SS.530 3 
3 23207.126-34634.053 3 
0 20053.650- 8638.233 -9 
2 
2 16304.260-27728.796 -4 
0 
6 12177.963-23601.171 1 
0 20984.195-32hO4.416 -15 
4 23426.885-12007.503 0 
0 
0 21337.573-32755.472 -5 
1 22182.030-33599.280 -10 
2 

- . .  - . .  
6.0- 5.0 . .  - . .  . .  - . .  . .  
3.0- 2.0 

. .  
- . .  . .  

I 
2.0- 3.0 I 1.46 
2.0- 3.0 I . 
6.0- 5.0 I -92 
3.0- 3.0 I . 
5.0- 6.0 I . 
7.0- 6.0 I . 
4 . 0 -  3.0 I . 
5.0- 4 . 0  I . 
3.0- 2.0 I 1.552 

I .  
5.0- 4 . 0  I . 

I .  
6.0- 6.0 I . 
6.0- 7.0 I . 

I .  
I .  
I .  

. - . 4 . 0 -  3.0 I . 

. - . 3.0- 3.0 I . . - . 2.0- 3.0 I . . - . 3 . 0 -  4 . 0  I . . - . 3.0- 2.0 I . 

. - . 3.5- 4.5 I . 
I .  . - . 4 . 0 -  4 . 0  I . 

5.0- 4.0 5.0- 4 . 0  I -737 

. - . 6.0- 5.0 I 1.16 
4.0-  5.0 4 . 0 -  5.0 I -49 

. - . 5.0- 4 . 0  I -96 
5.0- 4 . 0  5.0- 4 . 0  I .802 

. - . 6.0- 6.0 I . 

3.0- 2.0 3.0- 2.0 I .300 

. - . 0.0- 1.0 
3.0- 3.0 3.0- 3.0 

. - . 2.0- 3.0 

. - . 1.0- 2.0 

. - . 6.0- 6.0 
0.0- 1.0 0.0- 1.0 
1.0- 2.0 1.0- 2.0 
. - . 2.5- 3.5 
. - . 8.0- 8.0 . - . 4.5- 5.5 

. - . 4 . 0 -  3 . 0  

1.47 .01 

1.28 .36 

.978 .574 

. 1034 

.980 .243 

1:16 .OO 
.80 .31 

.96 

.353 .449 

.202 .098 

11149 1301 . 

0:OO 1:13 
-850  1.250 . 

348 

370 

I .  
1.0- 1.0 1.0- 1.0 I .525 .565 .040 

2.5- 1.5 2.5- 1.5 I 1.343-0:017 1360 
. - . 6.0- 5.0 I . 

I .  
. - . 4 . 0 -  4 . 0  i . . - . 2.0- 2.0 I . 

I .  

I 
1.450 1.473 23 I 123 124 
1.532 0.946 5S6 I 52 
D.910 1.290* 380 1-076 -74 
3.815 0.701 114 1-198 -197 
1.120 1.431 311 I 163 163 
1.277 1.120* 157 I- -251 
1.279 1.060 219 I 5 
D.961 1.155 194 1-161 -163 
1.555 0.980 575 1-228 -228 

0.950 0.000* 0 I -115 

1.319 1.120* 199 1-245 -245 
1.246 1.095 151 1-16? -167 

I 
I 

I -OZ5 
I 

0.736 0.979 243 I 131 131 
0.487 1.680*1193 I -397 
1.165 1.162 3 
0.496 0.796 300 
0.300 1.080 780 
0.928 0.000* 0 
1.090 1.213* 123 
1.026 1.790* 764 
0.948 0.930 18 
0.801 0.352 449 
1.060 1.545 485 
1.190 1.050* 140 

0.496 0.796 300 
0.300 0.194 106 

0.000 1.280 0 
1.150 0.800 350 

0.892 0.840 52 

i-062 -62 
1-071 -74 
I 066 65 
1-370 -368 
I +  45 
I 35 30 
1-101 -105 

1-120 -120 
1-083 
I 25 26 
1-010 -8 

-162 
1-031 -23 
I 
1-025 -23 
I 

-191 112 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

87 15.2673 
8716.0970 87 16.4709 

87 17 -6756 
87 19.4328 
8720.3417 
8721 5825  
8722.8472 
8723.0474 
8723.4029 
8724.0309 
8724.4306 
8726.1722 
8727.2212 
8728.0258 
8728.6308 
8729.5500 
8729.8176 
8730.1439 

i 
1 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1.307 1.040* 267 i i 
1.216 0.950* 266 I -  -19 I 
0.000 1.130* O I -413 I 
0.890 1.260* 370 1-244 -242 I 
1.040 1.057* 17 I 367 367 I 
1.135 O . O O O *  0 I 060 59 I 
1.049 1.514 465 I 101 99 I 

I+ I 
1.285 1.060 225 1-128 -134 I 

I I 
0.525 0.555 40 1-271 -271 I 
1.319 1.055 264 I -166 I 
1.340-0.019 1359 I 383 383 I 

I I 
1.137 1.005 132 I -254 I 
1.295 1.606 311 I 026 26 I 

I I 

8731.7428 
8732.0006 
8735.21 12 
8735.5577 
8736.4921 
8736.8464 
8736.9640 
8737.5787 
8737.9414 
8738.1965 
8738.8572 
8739.6464 
8739.7931 
8740.2508 
8742.4865 
8743.3176 
8743.5485 
8743.8491 
8744.2368 
8744.4012 
8745.0606 
8745.1952 
8 7 4 6 . m  
8748.3696 
8748.8542 
8750.0197 
8750.5566 
8750.6906 
8751.0859 
8751.704 1 
8754.0054 
8754.6294 
8755.1094 
8755.7780 
8756.2796 
8757.9058 

F 

F 
F 
F 

D J l  

IS* F 
F 

HAZY 

IS* 
DJO 2JOG 

GHOSTP F 

IS* 
IS* 

IS* 

IS* 
IS* 
IS* 

IS* 

WKPB 
IS* 

IS* 

IS* 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

F 
F 
F 
F 
F 

F 

F 

F 
F 
F 
F 
F 

F 
F 

F 

F 

F 



I OES 09s TERti TERM I OBS OBS OBS I TERM TERM TERM I OBS TERH 
C L iL 'bE I  ;,";'ER I T 2  - T1 0-C I J2 - J 1  J2 - J 1  I G2 GI DG I G2 61 Ot I IS IS 
----------------------------------------,--------------------+------------------+------------------+---------- 

NOTES _----__ 
F 
F 
F 

F 
F 
F 
F 
F 

SI F 

I I I - . 1.0- 2.0 I . I 0.890 1.160 270 I -225 

2:O- 1.0 2.0- 1.0 1-0.148 :297 .445 1-0.145 0.295 440 I 070 71 
- . 7.0- 6.0 I . I 1.080 1.066 14 I 93 

1 11413.616 
1 ll't12.859 
1 11412.666 
2 11412.104 
1 11410.877 
1 11410.659 
1 11408.875 
1 11408.789 
114C8.340 

1 11408.237 
1 11405.199 
11405.534 
11402.911 

1 11402.314 
1 11401.774 
1 11401.014 
1 11399.477 
1 11393.852 
1 11397.157 
1 11395.984 
1 11393.620 
1139 1.325 

1 11391.152 
1 11330.844 
1 1133.109 
1 11337.426 
1 11384.762 
11383.79 1 

2 11382.299 
2 1l~S1.088 
11379.3CO 

1 11378.376 

2 15405.760-26820.380 -4 
2 26233.495-37696.345 9 
4 19553.257-30970.926 -3 

8759.0598 
8759.6408 
8759.7889 
8760.2203 
876 1.1623 
8761.3066 
8762 -6997 
8762.7657 
8763.1105 
8763.1897 
8764.7555 

0 43543.935-32531.815 -16 
2 21507.390-32715.268 -1 
3 13572.411-30053,102 -2 
2 24149.361-35558.235 1 
2 22719.949-34128.739 -1 

- . 1.5- 2.5 i . i 1.095 I.OIO* 85 i - . 1.0- 1.0 I . I 2.360 0.600*1760 I 48 
6:O- 5.0 6.0- 5.0 I 1.190 1:145 .045 I 1.190 1.150* 40 1-211 -215 

- . 5.0- 4 . 0  I . I 1.262 0.990 272 I -36 - . 4 . 0 -  3.0 I . I 1.070 1.106 36 I -21 
2 
5 22719.717-34127.955 -1 
0 21703.960-33110.165 -6 

9.0- 8.0 9.0- 8.0 . - . 5.0- 4 . 0  
1:200 1:185 .015 

I I 
I 1.200 1.185* 15 (-143 -144 
I 1.120 1.220~ 100 I -239 
I 
I I 1.100 1.080 20 1-115 -115 
I 0.928 1.101 173 1-344 -348 
I 0.232-0.082 374 1-154 -154 
I 1.190 1.290* 100 1-305 -305 

I 1.319 1.190 129 I -308 

I 124 

1-0.145 0.980 1125 I +  19 

0 
0 
5 19E65.603-31267.919 -2 
2 16734.151-28135.924 1 
4 14692.549-26093.553 0 
2 18672.411-30071.890 -2 
2 19558.257-30957.140 -1 
0 205'34.195-32381.372 -20 
0 15424.337-26820.380 -9 
1 21031.258-32424.890 -12 
2 
1 20305.482-3165'7.633 1 

8765.2281 ISQ 
8767 -2828 
8767.7419 
8768.1571 IS* 
8768.7416 
8769.9239 
8770 -3817 
8771.7091 
8772.6120 
8774.4322 
8776.2000 
8776.3333 
8776.5706 
8778.6784 
8779.2049 IS* 
878 1.2592 IS* 
8782.0082 
8783.1594 
8784.0940 
8785.4 124 IS* 
8786.1876 
8786.2533 
8788.2004 
8789.2373 
8789.4521 IS* 
8790.1438 
8792.1839 SI 
8793.7879 
8796.3784 
8796.5696 
8796.821 1 
8797.2345 
8799.1400 

8800.5289 
8804.5251 
8805.5806 
8806.3617 PB 
8809.7840 IS* 
8810.1955 IS* 
881 1.3082 
8813.1934 
88 13.8896 
8814.1220 

8799.3476 n m  

1:lO 1:09 .01 
.93 1.10 .17 
-294 -.091 .385 
1.190 1.295 .lo5 

4 . 0 -  3.0 4 . 0 -  3.0 
2.0- 2.0 2.0- 2.0 
2.0- 1.0 2.0- 1.0 
6.0- 5.0 6.0- 5.0 - . 2.0- 2.0 - . 6.0- 5.0 
3.0- 2.0 3.0- 2.0 1:100 - -165 .065 i 1.106 1.160 54 i-284 -289 

-757 .327 I 1.455 1.770* 315 I 55 
I I 

2.0- 1.0 2.0- 1.0 i 1.430 
I .  F . - . 4 . 0 -  4 . 0  i 1 - . 3.0- 3.0 I . 

- . 5.0- 4 . 0  I . 
i 1.123 1.187 64 i -111 
I 1.245 1.679 434 I -23 
I 1.120 1.025* 95 I -100 

2 24oqi .  173-35482.Oi8 -i 
2 23578.836-34966.945 -1 
2 22719.949-34107.378 -3 
2 22219.737-33604.497 2 

F 
F 
F 
F 

F 
F 
F 
F 
F 

F 
F 
F 
F 

- . 4 . 0 -  3.0 I . 
4:O- 3.0 4 . 0 -  3.0 I .750 

I 1.070 1.160* 90 1 10 6 
.212 .462 I 0.750 1.210 460 I 45 54 

3 
1 28421.805-17039.487 -19 
2 22107.410-10726.322 0 
2 

i .  - . 2.5- 1.5 I . 
5:5- 4.5 5.5- 4 . 5  ! 1.364 1:39 

i i +  
.027 

0.878 1.354 476 
1.362 1.391* 29 

1.145 0.920 225 
0.496 1.125 629 
0.999 0.194 805 

1.026 1.315 289 

1.017 0.950* 67 
0.948 1.080 132 

248 258 
198 198 

-200 -199 
-200 

-176 -179 

55 54 
-141 
-067 -66 
-110 -112 

50 I .  . - . 5.0- 6.0 I . - . 4 . 0 -  5.0 I . 
3:O- 2.0 3.0- 2.0 I .997 :20 

3 17911.977-29290.355 -2 
2 14912.011-26290.302 0 
4 16595.103-27970.(151 -2 

~ - 
1 11378.291 
1 11375.770 
11374.428 

1 11374.150 

.796 
1 
2 21737.407-33111.557 0 
2 
4H 27975.402-10604.786 0 
3 16155.109-27523.650 1 
1c 
1 

i .  - . 3.0- 2.0 I . 
I .  

7.0- 6.0 7.0- 6.0 I 1.017 .950 .067 
5.0- 6.0 5.0- 6.0 I .948 1.085 .137 

11373.255 
1 11370.616 
1 11363.542 
11365.194 
11364.947 

1 11364.622 
1 11364.03 
1 11361.627 
1135 1.359 

1 11359.834 
11354.678 

1 11353.317 
1 11352.310 
1 11347.900 
1 11347.370 
1 11345.937 
1 11343.510 
11342.614 

1 11342.315 

1 
1-332 

I .  I 
I .  I . - . 4 . 0 -  5.0 I . I 1.285 1.312 27 1-277 -278 - . 2.0- 2.0 I . I 1.290 0.852 438 I 155 

6:O- 6.0 6.0- 6.0 I 1.380 1:430 .050 I 1.390 1.431 41 I 191 191 

3 15304.260-27655.890 -8 
2 25706.036-14341.947 -1 
4 21600.100-10238.473 0 

i .  i i -055 
5.0- 5.0 5.0- 5.0 I .925 11205 .280 I 0.925 1.205 280 1-070 -64 

I 
2 20043.465-31403.302 -3 
0 
0 29118.602-17765.281 -4 

I .  I - . 4 . 0 -  3.0 1 . I 1.510 
4:O- 3.0 4 . 0 -  3.0 I .781 :694 .087 I 0.786 
3.0- 3.0 3.0- 3.0 I 1.000 .744 .256 I 0.993 
1.0- 2.0 1.0- 2.0 I .475 .520 .045 1 0.476 

-680s 170 i 190 - 
6 14853.317-26205.539 38 
2 2OC55.327-31413.230 -3 
2 30056.252-18718.t32 0 
0 19372.154-31212.105 -14 
2 23903.535-35253.102 -7 

.--. 

-701 85 i-123 -iii 
.742 255 1-133 -135 
.504 28 1-263 -263 
.155 44 I -215 
.110* 132 1-155 -162 

I 

- . 9.0- 8.0 I . i 1.199 . - . 5.0- 5.0 I . I 1.242 
6.0- 5.0 I 1.244 1:452 .208 I 1.246 

I .  I 
6.0- 5.0 

2 
6 20521.579- 9179.262 -2 



1 
1 

1 
1 
1 
1 
2 
1 
1 
1 
2 
1 

1 11340.770 2 
2 11333.639 3 
1 11337.146 2 
1 11334.837 2 
1 11333.899 2 
1 11333.720 5 
1 11333.040 2 
1 11330.328 3 
2 11325.836 4 
1 11325.619 0 
1 11324.660 2 
2 11323.241 0 
1 11322.091 2 
1 11319.324 4 
1 11318.847 3 
2 11318.024 2 
11317.629 2 

1 11316.704 3 
2 11315.102 2 
1 11314.039 8 
1 11313.847 4 
1 11313.535 4 
11312.816 3 
11312.655 2 
11312.411 2 

1 11312.028 3 
1 11311.466 7 
2 11309.568 0 
1 11309.192 1 
1 11307.533 1 
2 11305.111 2 
11305.111 2 

1 11304.031 5 
1 11302.751 2 
1 11300.324 3 
1 11296.233 2 
1 1129'1.860 2 
1 11293.576 6 
1 11293.331 4 
1 11212.328 2 
1 11285.304 4 
1 11285.201 2 

1284.200 2 
1283.180 2 
1280.722 2 
1279.405 2 
1279.057 0 
1278.559 4 
1278.325 4 
i278.iia 3 
1275.769 2 
1275.531 3 
1270.703 3 
1269.593 3 
1268.746 3 

19203.415-30544.187 
25064.950-13726.318 
19059.953-30397.106 
14737.7S8-26072.627 
23720.664-35354.555 
20043.465-31377.193 
19865.603-31198.642 
22Or8.306-33418.637 
l(t551.607- 3235.770 
37615.923-26290.302 

33520.920-22197.670 
227 19.949-34042.040 
22377.599-33696.921 
25660.792-14341.947 
28481.495-17163.470 

27643.693-wxa.370 

I 
-2 I . - . 2.0- 3.0 
-3 I . - . 1.5- 2.5 
-2 I . - . 5.0- 5.0 
-2 I . - . 3.0- 2.0 
-21 . -  . 3.0- 3.0 
2 I 5.0- 4 . 0  5.0- 4 . 0  
1 I . - . 4 . 0 -  3.0 
-3 I 6.0- 5.0 6.0- 5.0 
-1 I 1.5- 0.5 1.5- 0.5 
-2 I . - . 5.0- 5.0 
-17 I . - . 4 . 0 -  5.0 
-9 I . - . 4.5- 3.5 
0 I . - . 4 . 0 -  4 . 0  

2 I . - . 1.0- 2.0 
-1 I . - . 4.5- 4.5 

2 I 7.0- 6.0 7.0- 6.0 

I 
22181.368-33498.071 1 i . - . 3.0- 3.0 
20478.535-17163.470 -13 I . - . 3.5- 4.5 
13517.647- 2203.606 -2 I 2.0- 1.0 2.0- 1.0 
21263.339-32577.204 -18 I . - . 5.0- 4.0' 
14292.176-25505.707 4 I . - . 5.0- 4 . 0  

I 

11840.715-23152.755 

18046.108-29350.139 
29068.029-17765.281 
16532.104-27832.430 
21737 -407-33033.638 
22429.984-33724.837 
14912.011-25205.589 
16304.260-27597.590 
17911.977-29204.308 
19059.953- 7774.653 
20425.711-31710.912 
16520.962-27805.163 
19496.402-30779.535 

i 
I 

-21 . - .  
-2 I 5.0- 4 . 0  
-21 . -  . 

0 1  . - .  
0 1  . - .  

-1 I 1.5- 1.5 
0 I 4 . 0 -  3.0 
3 1  . - .  
-2 I 3.0- 4 . 0  
2 1  . -  . 
7 1  . - .  
-2 I 4 . 0 -  3.0 
1 1  . - .  

-31 . - .  

I 

-1 i 5.0- 4 . 0  
0 1  . - .  

- 1 1  . -  . 
-31 . -  . 

3.0- 2.0 
5.0- 4 . 0  
5.5- 5.5 
4 . 0 -  3.0 
4 . 0 -  5.0 
1.5- 1.5 

4 . 0 -  3.0 
2.0- 3.0 
3.0- 4 . 0  
3.0- 3.0 
4 . 0 -  3.0 
4 . 0 -  3.0 
4.0- 4 . 0  
5.0- 5.0 
5.0- 4 . 0  
1.0- 2.0 
5.0- 5.0 
3.0- 3.0 

I 
20697.436-31976.844 -3 I . - . 7.0- 7.0 
24742.092-36021.165 -6 I . - . 4 . 0 -  3.0 
12322.613-23601.171 1 I 2.0- 1.0 2.0- 1.0 
22219.737-33498.071 -9 I 4.0- 3.0 4 . 0 -  3.0 
26766.650-15(:33.530 -2 I . - . 2.5- 3.5 
18578.659-29554.442 -4 I . - . 1.0- 1.0 
25517.477-14341.947 1 I 2.0- 2.0 2.0- 2.0 
20560.110-31810.821 -3 I 3.0- 2.0 3.0- 2.0 
20511.945- 9242.356 4 I 4.5- 3.5 4.5- 3.5 
14025.007-25293.751 2 I 4 . 0 -  3.0 4 . 0 -  3.0 

I I 
I 1.021 0.946 75 1-122 -121 
I 0.580 0.784 204 I 211 208 
I 1.375 1.005 370 1-113 -119 
I 0.815 1.500* 685 1-363 -366 
I 0.790 0.998* 208 I 30 

.93 .98 .05 I 0.925 0.973 48 I 35 39 
I 1.100 1.070 30 1-128 -114 

1:060 :870 .190 I 1.060 0.872 188 1-040 -36 
1.145 .297 .848 I 1.149 0.299 850 I 280 281 

I 1.095 1.125 30 I 122 
I 1.310 1.065* 245 1-025 
I 0.996 1.530 534 I 
I 1.070 0.806 264 I 84 

1:075 1:lOO .025 I 1.076 1.100* 24 1-082 -75 
I 1.146 0.852 294 I 199 
I 1.070 1.200* 130 I 321 321 
I I +  

I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.785 .785 i 0.780 0.770* io i 25 26 i 
I 1.175 1.200 25 I 321*1 

180 I 
I 0.610 0.980* 370 1 -2 I 
I 0.970 1.160 190 1-184 -184 I 

:888 1:491 -603 I 0.892 1.495 603 I 181 

i -246 i 
I I i 0.811 0.580 231 i-417 -411 i 

.736 .920 .184 I 0.736 0.920 184 I 124 124 I 
I 1.180 1.555 375 I 367 I 
I 1.225 1.145 80 I 153 I 

1:13 1:13 .OO I 1.137 1.135 2 I -190 I . .69 I 0.680-0.019* 699 I 413 I 

8815.3228 
8816.9795 IS* 
8818.1407 
8819.9370 IS* 
8820.6669 
8820.7985 IS* 
8821.3355 IS* 
8823.4470 IS* 
8826 -9465 
8827.1156 
8827.8631 IS* 
8828.9694 
8829.8662 
8832.0247 
8832.3969 
8833.0391 IS* 
8833.3474 DJO 
8834.0694 IS* 
8835.3202 
8836.1503 
8836.3002 WLP 
8836.5439 
8837.1055 Is* 
8837.2313 
8837.4219 
8837.7 133 
8838.1602 
8839.6435 
8839.9374 
8841.2343 

I 8843.1285 2LNS 
i i- i 8843.1285 2LNS 

.687 .a99 .212 i 0.694 0.910 216 i 36 37 i 8843.9734 is*- 
I 1.284 1.680* 396 I 169 I 8844.9749 

I 1.279 1.160 119 I 

1310 1930 .620 I 0.300 0.920 620 I 104 120 I 8846.8746 IS% 
I 1.026 0.910 116 I -25 I 8850.0786 

-17 I 8851.1544 
.497 .702 .205 I 0.496 0.701 205 1-025 -26 I 8852.1607 IS* PB F 

F 
F 
F 
F 
F 
F 
F 
F 
F 

F 

F 
F 
F 
F 
F 

F 
F 

F 
F 
F 

F 
F 

F 
F 
F 
F 
F 
F 
F 
F 
F 

i 1.285 0.930 355 i-108 -109 i 
I 1.145 0.896 249 I -219 I 

88 I 185 190 I 
I 1.340 0.200 1140 I -282 I 
I 0.736 1.024 288 I 67 I I 1.555 0.860 695 1-194 -193 I 
I 1-040 I 
I 1.250 1.095 155 1 -167 I 
I 0.980 1.048* 68 I 26 I 

11035 :530 .435 I 1.036 0.565 471 1-273 -275 I 
.72 .75 .03 I 0.750 0.770 20 I 51 I 

I 1.058 1.057 1 I 358 I 
I 1.932 1.180* 752 I -2 I 

1:360 :852 .508 I 1.360 0.852* 508 I 125 125 I 
.830 .865 .035 I 0.830 0.855* 35 I 108 111  I 
1.310 1.369 .059 I 1.310 1.369 59 I 191 181 I 

11373 11463 .090 I 1.375 1.463 

.975 .965 .010 I 0.975 0.965 10 1-380 -382 I 

8852.3527 
8853.1390 
8858.6493 
8858.7301 
8859.5160 
8860.3169 
8562.2475 
8863.2822 
8863.5479 
8363.9471 6P 
8864.1310 
8864.2937 
8866.1403 
8856.3275 
8870.1216 
8870.9992 IS* 
8871.6660 

F 
F 
F 
F 
F 
F 
F 
F 

F 
F 
F 
F 
F 
F 
F 
F 

c 



I 
I 

I 
2.162 0.000 0 I ai* 
0.951-0.019 970 I 318 319 
1.250 0.950* 300 I -73 
0.442 1.374 932 I -398 
1.130 0.OOOk 0 I 072 74 
0.060 0.320~ 260 1-128 -128 
0.000 0.555* 0 I 171 

F 

F 
F 
F 
F 
F 
F 
F .  
F 
F 
F 
F 
F 
F 
F 
F 

F 
F 
F 
F 
F 
F 
F 
F 
F 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

F 
F 
F 
F 
F 
F 
F 

11265.816 
1 11255.944 
11265.292 

2 
0 
2 
4 
3 
2 
3 
3 
2 
2 
2 
2 
2 
3 
2 
3 
2 
3 
3w 
2 
3 
3 
4 
2 
2 
1 
5 
3 
3 
2 
2 
3 
3 
2 
1 
2 
3 
5 
3 
2 
3 
1 
2 

I 
I 

I 
-10 I 1.0- 0.0 1.0- 0.0 

1 I 2.5- 1.5 2.5- 1.5 
-3 I . - . 7.0- 6.0 
2 1  . -  . 3.0- 4 . 0  

-1 I . - . 7.0- 7.0 
1 I 2.0- 1.0 2.0- 1.0 
0 1  . -  . 2.0- 2.0 

8873.1857 
8873.8725 
8874.356 1 
8874.6807 
8875.1905 
8875.5923 
8875.8 145 
8876.2046 IS 

8880.3874 
8881.6300 
8886.2397 IS* 
8886.5296 
8892.1953 IS* 
8894 2364 
8894.4050 
8894.5529 
8895.3839 HAZY 

8895.6657 
8896.9451 IS* 
8900.0966 IS* 
8900.3264 SI 

8902.2888 

8906.6724 
8907.70 17 
8908.8511 IS* 
8909.1575 
8909.4513 
8909.6554 

891 1.9269 
89 12.9328 
89 13.6 130 
89 15.37 14 

8878 -3637 

8895.4378 

8901.2980 

8902.7906 

8909 .si 18 IS* 

89 17.4382 
8921.5158 PB 
8922.3296 

8924.3965 

8933. a 159 
8933.5446 

8946.4797 

8949.4526 

8924.1137 

8926.6054 
8927.7126 
8928.5363 

8936.2691 IS* 

8943.7392 
8944.2962 

8946.6470 
8947.5118 

8950.0855 

117 0100 

:944-0:026 .970 

23766.136-35032.090 

23272.420-12007.503 
27269.060-16604.786 
9724.351-2OS58.110 
24090.570-35354.050 
21603.247-32866.230 
28332.853-17572-60s 

2 11264.918 
1 11264.271 
1 11263.761 
1 11263.479 
1 11262.954 
1 11260.255 
11257.679 

1 11256.104 
2 11250.265 
1 11249.898 
1 11242.730 
1 11240.150 
11239.937 

-07 .32 .25 

I 
I 0.890 0.869 21 

1953 1778 .i75 I 0.960 0.784 176 
103 

I 
I 
I 340 340 

23814.130-35070.230 
24976.535-13726.318 
25591.845-14341.947 

4 i  . -  . 6.0- 5.0 
-2 I 3.5- 2.5 3.5- 2.5 

0 1  . -  . 3.0- 2.0 0.990 0.852* 138 
0.928 1.080 152 
1.532 1.140* 392 

i 19 1 

-90 

P O 5  70 
I Oli5 -2:; 
I- 
1-208 -203 
I 034 41 
1 O o 0  -17; 

I 128 128 54 

I - 1 1 1  

I -54 
I -287 
1-036 -36 
I 063 63 

I -96 

I 489 446 
1-098 -98 

1-269 -276 
1-184 -180 
I 175 175 
1-072 -79 
I 

16734.151-27976.881 
19074.292-30314.443 

o i 2.0- 3.0 2.0- 3.0 
- 1 1  . -  . 2.0- 3.0 

. 7.0- 6.0 -51 . -  
o I 8.0- 7.0 8.0-  7.0 
1s I . - . 4 . 0 -  5.0 

I 

.937 1.091 .154 

I 
I 1.080 1.055 25 

145 1:47 .02 I 1.450 1.470% 20 
I 1.285 1.270* 15 

1 11239.750 
1 11233.700 
1 11238.632 
11232.344 

1 11235.728 -2 
- 12 
-2 
-2 
1 
-3 
-1 
-3 
0 
-3 
-1 
-4 
-2 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
f 

- . 2.0- 2.0 
6.0- 5.0 6.0- 5.0 
7.0- 6.0 7.0- 6.0 . - . 3.0- 3.0 
4 . 0 -  4 . 0  4 . 0 -  4 . 0  . - . 4 . 0 -  5.0 
3.0- 3.0 3.0- 3.0 - . 9.0- 9.0 
3:5- 2.5 3.5- 2.5 . - . 2.0- 3.0 . - . 4 . 0 -  3.0 
3.0- 2.0 3.0- 2.0 
1.5- 1.5 1.5- 1.5 

i I 0.928 0.194 734 
:043 11178 .135 I 1.060 1.200* 140 
-13 1-07 .06 I 1.130 1.090 4 0  

I 1.106 1.015 91 
:980 1:223 .243 I 0.970 1.213* 243 

I 1.123 1.020 103 
.150 .840 .31 I 1.150 0.840 310 

I 1.200 1.110 90 
105 1:31 .265 I 1.060 1.321 261 

I 1.040 0.910 130 
:OO 1:28 .28 I 0.998 1.280 282 
.263 1.355 .092 I 1.263 1.354 91 

I 
I 

1069 11261 1330 1-0.066 1.260 1326 
I 1.217 1.155 62 

.3oo .566 .266 I 0.300 0.568 268 

.782 1.288 .506 I 0.780 1.288~ 508 
I 

1-0.145 0.850 io05 

16734.151-27970.881 
22OsS.306-33321.067 
24090.570-35323.031 
15424.387-26655.622 
23763.470-34993.452 
20206.482-31535.835 
13726.661-24951.118 
25499.501-35722.663 
18720.075- 7498.364 
19558.257-30779.585 
21312.682-33033.638 
20065.327-31286.029 
28259.993-17039.487 

1 11232.749 
1 11232.459 
1 11231.233 

' 1 11223.933 
1 11229.350 
1 11224.455 
1 11223.159 
2 11221.711 
1 11221.325 
1 11220.955 
1 11220.698 
2 11220.501 
11217.833 
1 12 16.572 

1 11215.716 
1 11213.5C4 
1 11210.905 
1 11205.781 
11254.759 

1 11202.519 
1202.164 
1179.392 

14763.705-25979.424 
17051.874-28295.330 

22151.368-33387.151 

22160.184-33362.705 
18147.975-29350.139 

16532.104-27743.009 

-3 
-2 
0 
-2 

-2 
0 

1.0- 1.0 1.0- 1.0 
- . 4 . 0 -  4 . 0  

3.0- 2.0 3.0- 2.0 
3.0- 2.0 3.0- 2.0 

- . 8.0- 7.0 - . 3.0- 3.0 
i 1.230 1.140~ 90 
I 1.049 0.910 139 1 

1 
1 
1 
1 
1 
2 

1 
1 
1 
1 

0 

I 1 1.212 1.374 162 

:199 11135 .064 I 1.199 1.135 64 
I 1.005 0.450 555 

1911 21401 .490 I 1.911 2.403 492 
I 1.250 1.120 130 

1365 1:880 1515 I 0.372 1.881 1509 

129 
I 
I 

I 042 46 
I -150 
I 167 
I 

-2: 
- 

1193.003 2 32is6.115-209e3.110 -2 i . - . 4 . 0 -  4 . 0  
1196.970 5 19672.154-31069.124 0 I 9.0- 8.0 9.0- 8.0 
1190.353 2 230t3.272-17817.917 -2 I . - . 3.0- 3.0 
1187281 3 2OZ35.325-31572.610 -1 i 2 .0 -  1.0 2.0- 1.0 
1124.433 2 20697.436-31881.871 -2 
1177.937 2 13192.903- 2014.966 0 
1177.241 jW 
1174.513 3 22429.994-33604.497 0 
1174.304 2 18997.534-30071.890 -2 
1173.224 2 22181.363-33354.592 0 
1170.801 3 20540.110-31710.912 -1 
1170.011 3 

- . 7.0- 7.0 
2:5- 1.5 2.5- 1.5 

4 . 0 -  3.0 4 . 0 -  3.0 . - . 5.0- 5.0 - . 3.0- 3.0 
3.0- 2.0 3.0- 2.0 
4 . 0 -  3.0 

:280 1:215 .065 
.29 1.29 

.83 .20 .63 

.24 1.20 .04 

1.279 1.210 69 
1.280 1.290* 10 
0.780 O . O O O *  0 
0.830 0.200* 630 

i 045 42 

1-308 -307 
-309 52 

1-122 



1 11167.451 2 
2 11163.13 4 
1 11163.165 4 
1 11160.643 2 
1 11160.466 2 
1 11156.548 4 
11153.191 2 

1 11151.514 3 
1 11147.9G6 2 
1 11146.903 2 
1 11146.229 2 
1 11141.276 2 
2 11140.556 3 
1 11138.714 3 
1 11138.432 2 
1 11135.825 2 
11135.649 2 

1 11134.855 2 
1 11133.418 5 
1 11133.310 2 
1 11131.214 1 
2 11128.969 3 
1 11127.217 5 
11125.670 2 
11125.527 2 
11125.210 2 
11125.177 2 

1 11124.728 7 
11124.237 2 

1 11124.111 2 
11123.866 2 
11123.726 2 
11123.439 3 

1 11123.347 2 
1 11122.931 6 
1 11122.192 2 
1 11121.556 2 
1 11121.056 2 
1 11120.374 3 
1 11115.024 3 
2 11113.782 4 
1 11113.340 2 
11110.548 2 

20709.452-31876.909 
23130.720-12CO7.503 
19776.904-35910.068 
23509.535-35070.230 
19359.027-31119.474 
16155.109-27311.658 

22219.737-33371.251 
16595.103-27743.009 
20(b25.711-31572.610 
20830.616-31376.844 
23578.856-34720.110 
25573.915-14433.351 
20043.465-31182.179 
16834.379-27972.815 
14025.007-25160.827 

22219.737-33354.592 
11840.715-22974.132 
20065.327-31193.642 
16520.962-27652.180 
15095.815- 3969.846 
20306.432- 9179.262 

15424.357- 4299.659 

28447.410-17323.291 

29021.267-17897.917 
leC97.5t4- 7774.653 
23150.530-37272.921 
24090.570-35212.127 
13517.647-24636.7 13 
211648.621- 13523.246 
21603.247-32718.208 
24340.100-13725.318 
22160.184-33273.528 

I 
0 1  . - .  

-29 I 0.5- 1.5 
1 I 6.0- 5.0 
-21 . - .  
- 1 1  . - .  
- 1 1  . - .  

I 
0 1  . -  
6 1  . -  
4 i 1.0- 1.0 
1 1  . - .  
2 1  . - .  
2 I 1.5- 1.5 
0 1  . - .  
-41 . - .  
5 1  . - .  
0 1  . - .  
1 I 3.0- 3.0 
-51 . - .  
-41 . -  
0 I 1.5- 2:5 

I 

-3 I 4.0- 5.0 
I 
I 
I 
I 
I 
I 
I 
1 

0 I 3.0- 2.0 
-8.1 . - . 

-31 . - .  
o i 5.0- 4.0 
1 1  . - .  

- 1 1  . - .  
0 1  . - .  

-1 I 0.0- 1.0 
3 I 2.0- 1.0 
0 I 1.5- 2.5 
-41 . - .  

I 1.0- 0.0 

I I 
3.0- 2.0 I . I 

5.0- 5.0 I . I 
1.0- 2.0 I . I 
5.0- 5.0 I . I 

I .  1 
4.0- 3.0 I . 
3.0- 2.0 I . I 

1.0- 1.0 I 1.340 21418 1078 ~ 

8.0- 7.0 I . 
5.0- 4.0 I . 
1.5- 1.5 I 1.627 1:930 
5.0- 4 . 0  I . 
5.0- 4.0 I . 
4.0- 3.0 I . 

I .  
4 . 0 -  3.0 I . 
3.0- 3.0 I 
3.0- 3.0 I . 
5.0- 6.0 I . 
1.5- 2.5 I 1.060 1:670 610 
4 . 0 -  5.0 I 1.125 1.454 .329 

I .  
I .  
I .  
I .  

3.0- 2.0 I 1.099 1:476 .376 
I .  

4.0- 4.0 I . 
I .  
I .  
I .  

4.0- 3.0 I . 
5.0- 4 . 0  I 1.285 1:467 .182 
8.0- 8.0 I . 
7.0- 6.0 I . 
2.0- 2.0 I . 
0.0- 1.0 1 . - 0 . 5 8  
2.0- 1.0 I .06 .61 .550 
1.5- 2.5 I 1.025 .784 241 
8.0- 7.0 I . 

0.5- 1.5 I 1.082-0:019 1101 I 
6.0- 5.0 I 1.01 1.08 .07 I 

303 

.811 1:147 .336 

I .675 . O O O  .._ - 
1 11107.100 3 15C05.760- 4299.659 -1 i 1.0- 2.0 1.0- 2.0 i .a95 1.452 .587 
1 11107.041 2 20521.579-31628.619 1 I . - . 6.0- 6.0 I . 
1 11104.126 5 9724.351-20825.475 2 I 3.0- 4 . 0  3.0- 4.0 I .447 .351 .096 
11100.577 1 I I .  

1 11C99.243 2 20377.600-31976.844 -4 I . - . 7.0- 7.0 I . 
1 1109S.275 4 23578.835-3?677.111 0 I 5.0- 4.0 5.0- 4.0 I 1.12 1:08 .04 
1 11097.504 3 17911.977-25009.483 -2 I 5.0- 4 . 0  5.0- 4 . 0  I 1.134 .687 .447 
1 11094.612 2 22068.306-33132.933 -15 I . - . 6.0- 6.0 I . 
1 11092.342 3 23314.130-3’19C6.470 2 1 6.0- 5.0 6.0- 5.0 I .880 .915 .035 
1 1103.740 3 13235.116:30324.858 -2 I 7.0- 7.0 7.0- 7.0 I 1.15 1.17 .019 
1 11036.214 4 20355.328-31471.542 0 I 2.0- 1.0 2.0- 1.0 I 1.908 2.182 .274 
1 11050.967 2 22513.312-33599.280 -1 I . - . 2.0- 2.0 I . 

I 
1.240 0.000* 0 I 010 
1.082-0.019*1101 I 420 
1.012 1.030 68 1-104 
1.2<? 0.869 373 I 
0.760 0.814* 54 I 
0.948 1.035 87 1-053 

I 115 
0.750 1.113 563 
0.999 0.568 431 
1.340 2.403 1063 
1.110 1.095* 15 
1.120 1.030* 90 
1.627 1.925 298 
0.925 1.210* 285 
0.961 0.979 18 
0.975 0.800 175 

. .- 
30 
10 
50 

-176 

238 
-051 

13 
42 1 
-96 
-23 
84 
-84 

30 
4 
49 

-176 
-272 
2 19 
-55 
-6 1 
-22 

77 
0.811 1.147 336 1-145 -144 
0.998 1.070 72 I -123 
0.736 1.250 514 I -175 

I 
0.750 0.000* 0 I 

1.079 
1.123 

1.106 

1.670 
1.454 

1.482 

591 i 405 
331 I 170 

I 
I 
I 
I 

376 I 183 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

8952.1372 
8955.5559 
8955.5744 IS* 
8957.5981 
8957.7401 
8960.8860 
8963.5831 
8964.9311 IS* 
8967.8326 IS* 
8968.6395 IS* 
8969.1818 
8973.1692 
8973.7411 IS* 
8975.2331 IS* 
8975.4604 
8977.56 16 
8977.7035 
8978.3437 
8979.5025 
8979.5896 
8981.2805 

403 i 
169 I 

I 
I 
I 
I 

183 I 

348* 
i 

1.025 1.250* 225 I 
I 
I 
I 

0.000 0.450* 0 I -266 
1.280 1.463 183 I 189 190 
0.000 1.175* 0 I 015 13 
1.130 1.130* 0 I 77 
0.892 O.OOO* 0 1 -397 
0.000-0.590* 0 I 162 162 
0.060 0.600* 540 1-049 -52 

1.230 1.070* 160 I -238 
1.025 0.784~ 241 I 603 603 

8983.0923 
8984.5067 
8985.7560 
8985.8715 
8986.0629 
8986.1542 
8986.5168 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

GHOSTP F 
GHOSTP F 

F 

I I 
0.890 1.452 592 I 125 119 I 
1.246 1.110 136 1-154 -152 I 
0.442 0.352 90 1-187 -187 I 

I I 
1.060 1.095* 35 I 53 58 I 
1.120 1.080* 40 1-037 -42 I 
1.145 0.695 450 1-178 -178 I 
1.060 1.050 10 I 63 I 
0.890 0.925 35 I 065 64 I 
1.155 1.170~ 15 1-137 -138 I 
1.911 2.188 277 I 146 146 I 
1.350 1.606 256 1-047 -49 I 

8986.9135 GHOSTQ F 
8987.0153 F 
8987.2132 GHOSTP F 
8987.3263 GHOSTQ F 
8987.5178 GHOSTP F 
8987.6325 GHOSTP F 

8988.5659 
8987.9687 

8989.0799 
8989.4760 
8990.0354 PB 
8994.3626 !S* 
8995.3677 
8995.7255 
8997.9861 
9000.7793 IS* 
9000.827 1 
9003.1900 
9006.0685 
9007.1533 IS* 
9007.9365 IS* 
9008.5523 
9010.9106 
9012.7546 PB 
90 15.6823 
9017.7365 
9022.0066 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

e 

I 



C MI.?Vi>lL'i:DER I 

1 1107.).L?l 2 
1 1!076.67,3 6 
2 11071.1C5 2 

11070.5?7 2 
11057.176 2 

1 11065.489 2 
1 11055.205 5 
1 11056.200 2 
1 11053.320 2 
1 11053.011 3 
1 11052.5% 2 
1 11051.252 3 
1 11047.782 3 
1 11046.015 2 
1 11045.835 2 
1 11045.004 2 
1 11041.637 3 

11G41.409 1 
2 11038.674 2 
1 11033.034 3 

11036.599 2 
11036.454 2 

1 11035.334 4 
1 11034.529 2 

11032.492 2 
2 11032.139 3 
1 11031.750 2 
1 11031.522 2 

1 
1 

1 
1 
1 

1 
1 
1 
1 
1 
1 
1 

1 

I 
2GO90.570-35169.790 1 I . - . 7.0- 6.0 

28110.050-17039.487 2 I 1.5- 1.5 1.5- 1.5 
16520.952-27537.5;O 0 I 5.0- 4 . 0  5.0- 4 . 0  

I 
I 

16532.104-27597.590 3 I . - . 3.0- 4 . 0  
13517.647-24532.549 3 I 2.0- 2.0 2.0- 2.0 
20654.712-31710.912 0 I . - . 1.0- 2.0 
19059.958-30113.280 -2 I . - . 5.0- 6.0 
18672.411-29725.422 0 I 6.0- 7.0 6.0- 7.0 

20830.616-31881.871 -3 I 8.0- 7.0 8.0- 7.0 
19496.402-39554.187 -3 I 3.0- 3.0 3.0- 3.0 
24759.250-35505.270 -5 I . - . 6.0- 5.0 
20425.711-31471.542 4 I 1.0- 1.0 1.0- 1.0 
21600.100-32645.106 -2 I . - . 6.0- 5.0 
21263.339-32304.979 -3  I 5.0- 4 . 0  5.0- 4 . 0  

31724.867-20572.253 0 I . - . 2.0- 2.0 

29556.550-13517.872 -4 
19776.904-36314.939 -1 

17051.874-28118.262 -4 
23315.209-34349.740 -2 

33532.395-22500.225 -21 
23281.721-34313.475 -4  
22181.358-33212.897 -7 

1031.091 
1027.023 
1025.170 
1022.293 
1021.915 
1019.009 
10 16.677 
1016.310 
10 14.797 
1014.259 
1003.857 
1007.397 
1006.713 
1004.U9 
1003.220 
1001.9 12 
10 GO. 989 

2 
3 13726.661-25753.684 
2 28348.462-17323.291 
2 - 
3 
3 
2 
2 
2 
3 
5 
4 
3 
2 
3 
2 
2 

16520.962-27542.874 
25109.417-36125.425 

9724.351-20741.029 

14692.549-25707.348 
25521.579-31535.835 
16734.151-27743.009 
16504.260-27311.658 
15424.337-26431.101 
22719.949-33724.857 
18346.917-29550,139 

12177.963-23178.955 

0 
-1  

3 
1 

-1 

-2 
3 

-1  
-1 
-1 
1 

-2 

-3 

. - . 1.5- 0.5 - . 6.0- 5.0 

- . 4 . 0 -  3.0 
- . 2.0- 1.0 

5.5- 5.5 5.5- 5.5 - . 5.0- 6.0 . - . 3.0- 4 . 0  

3.0- 4 . 0  3.0- 4 . 0  
- . 4 . 0 -  4 . 0  

- . 5.0- 5.0 
8:O- 7.0 8.0- 7.0 

- . 3.0- 2.0 

- . 2.0- 2.0 - . 6.0- 5.0 
2.0- 2.0 2.0- 2.0 
4.0- 5.0 4.0- 5.0 
3.0- 3.0 3.0- 3.0 

- . 4 . 0 -  3.0 
2.0- 3.0 2.0- 3.0 

- . 1.0-  1.0 
1 11000.784 3 22033.336-33C3.092 -2 i 6.0- 5.0 6.0- 5.0 
1 11000.690 2 15406.760-26407.449 1 I . - . 1.0- 2.0 

11000.559 3 I 
1 10999.655 3 22i8i.568-33i80.043 o i . - . 3.0- 2.0 
1 10985.049 6 16834.379-27832,430 -2 I 5.0- 4.0 5.0- 4 . 0  

1 10995.636 3 21218.180-32213.814 2 I . - . 3.0- 2.0 
1 10997.399 2 1?672.411-29653.807 3 I . - . 6.0- 6.0 

2 10395.012 2 2815S.490-17163.470 -8 : - . 5.5- 4.5 

1 10994.172 2 17911.977-23905.150 -1 I . - . 5.0- 5.0 
1 10994.644 4 16734.151-27728.796 -1 I 2.0- 3.0 2.0- 3.0 

-736 .928 .192 
.908 1.361 .453 

.838 .640 .248 

.200 2 0 0  .ooo 
1:190 11215 .025 

1:11 1:12 .01 
1.535 .946 .589 

1:340 21187 .847 

.61 .99 .380 

11346 11555 209 

1: 152 :975 .. 177 

1:087 1:060 -027 

.929 .565 .364 . .235 . -31 

11505 :885 .620 

1.060 1i065 .005 

.965 .920 .045 

1926 1:058 .132 

1.130 1.120, 10 
0.736 0.930 194 
0.899 1.354 455 

0.300 0.930 630 
0.892 0.640 252 
0.200 0.200 0 
1.375 1.050 325 
1.190 1.220* 30 
1.016 1.430* 414 
1.110 1.120* 10 
1.555 0.946 609 
1.098 1.075 23 
1.340 2.188 8<8 
1.390 1.135 255 
0.610 0 .990~  380 

I 
1-020 -19 

I ll1 343 lo9 

I-099 
I 110 105 
1-030 -33 
I -278 
1-125 -124 

I-306 -306 157 
1-153 -159 
I-163 4:; 

I 151 -::; 
1-025 -22 
I 

0.484 2.755 2271 I 211 
1.012 1.111 99 1-234 -234 

I 
1.217 1.250* 33 i-030 -26 
1.335 0.810* 525 I -24 

298 
1.235 1 . 0 3 0 ~  205 I 53 56 
0.780 1.110* 330 I 50 45 

0.000 1.250* 0 I 182 183 

I 
1.341 1.555 214 I 

1-020 

1-156 

1.150 0.975 175 1-178 -180 

0.736 1.270* 534 (-020 -64 
1.090 1.060* 30 1-128 -126 
0.442 O . O O O *  0 I -392 

0.292 
1.246 
0.928 
1.285 
1.106 
1.070 
1.518 

0.720 
1.020 
0.568 
1.035 
0.807 
1.160 
0.910 

428 
226 
36 0 
250 
29 3 

90 
608 

i ooo 
I 
I 
1-020 
1-087 
1-253 
1-008 
1-078 

- 144 
-301 
-20 
-a8 

-254 
-8 

-8 1 
i 

0.525 1.130* 605 I -416 
1.060 1.069 9 1-059 -5S 
0.890 0.972 82 I -136 

0.780 1.790*1010 I 000 -1 
0.961 0.920 41 1-068 -68 
1.190 1 . 1 5 0 ~  40 I -164 
0.860 0.725 135 1-045 -46 
1.140 1.200* 60 I 408 
0.928 1.060 132 (-117 -115 
1.145 1.105 40 I -227 

1-020 

F 9023.4284 
9025.5407 F 
9029.9943 F 
9030.4658 F 

F 9033.2491 
9034.6263 F 
9034.8552 F 

F 9042.2 168 
F 9044.5729 

9 044.8257 F 
F 9045.1751 

9046.2654 
9049.1067 
9050.5543 
9050.7018 HEAK 
9051.3827 
9054.1428 
9054.3298 
9056.5731 
9057.0983 
9 058.284 1 
9058.3621 
9058.4524 
9059.9752 
9061.6480 
9061.9379 
9062.2575 
9062.4448 IS* 
9062.7988 IS* 
9066.1422 
9067.6660 
9070.0328 
9070.3439 IS* 
9072.7360 
9074.6565 
9074.9588 
9076.2053 
9076.6487 
9081.1026 IS* 
9082.307 1 
9082.8715 PB 
9084.3769 IS* 
9085.7549 
9086.8351 
9087.5975 
9087.7668 
9087.8445 
9087.9527 IS* 
9089.5034 IS* 
9090.0268 
9090.5640 
9092.0216 
9092.5376 
9092 .Ut19 
9093.2323 

F 
F 
F 

PBF 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

F 
F 
F 
F 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 



10993.543 2 
1 10993.279 3 25565.887-17572.608 0 
1 10992.703 2 21218.1E0-32210.f%5 -2 
1 10990.510 3:4 21812.682-32603.199 -7 
1G990.228 2 
10929.804 2 
10987.926 3 

1 10387.338 4 
1 10936.131 2 
2 10935.946 5 
10935.723 2 

1 10955.105 3 
1 10984.552 3 
1 10983.436 3 
10583.364 2 

1 10983.065 2 
2 10977.678 3 
1 10976.881 3 
1 10974.792 2 
10973.946 3 

1 10973.414 2 
1 10971.410 3 
1 10970.782 3 
2 10970.296 2 
1 10969.953 3 
1 10964.831 3 
1 10963.372 2 
1 10763.142 2 
10952.631 2 
10352.372 2 

2 10956.444 2 
1 1G955.952 2 
1 10951.563 2 
1 10950.336 2 
1 10949.976 3 
1 10919.108 1 
1 109'13.660 1 
1 10947.931 3 
109'14.407 2 
10954.C41 3 

1 10941.268 3 
109X.154 2 
10937.923 2 
10937.810 2 

1 10937.359 7 
10935.737 2 
10335.2C8 2 

2 1C9:'t.737 3 
1 1ll933.07: 2 

10312.560 2 
1 !C9J?.ZL9 5 
1 10231.622 2 
1 10331.183 3 
1 10927.066 3 
1 10926.508 2 

19776.904-33764.244 
23004.649-33990.780 
14221.716- 3235.770 

22377.599-33362.705 
26730.201-15745.648 
17554.704-26528.138 

22377.599-33351.007 
20043.465-31014.877 
16835.379-27805.163 
25403.645- 14433.351 
12159.465-23129.429 
15572.411-29537.242 
180%. 108-29OG9.483 
26708.790-15745.648 

-2 
0 
0 

-1 
-1 
2 

3 
0 
4 
0 

6 
-2 
-2 
2 

-1 
0 
-3 
0 

27702.165-16745.720 -1 
15249.635-26235.539 -2 
16155.139-27106.673 -1 
15856.815-25807.278 -4 
15249.635- 4299.659 0 
24970.474-35919.595 -13 
20990.684-31939.345 -1 
9724.351-20672.283 -1 

22429.985-33371.251 1 

17081.874- 6144.515 0 

27650.460-16745.720 -3 
23416.666-34349.740 -2 

13726.651-21653.931 -1 
21737.407-32569.040 -11 
20537.436-31623.619 0 
23314.130-34741.193 -2 
16304.260-27230.768 0 

I 
I .  

. - . 3.0- 4 . 0  I . 

. - . 4 . 0 -  3.0 I . 
I .  

2.0- 2.0 2.0- 2.0 I .9?0 .545 .375 

! -  
I .  

. - . 5.0- 6.0 I . 
6.0- 6.0 6.0- 6.0 I .935 .980 .045 

0.5- 0.5 0.5- 0.5 1-0.12 .30 -42 
I .  . - . 7.0- 7.0 I . 

I .  

3.0- 3.0 3.0- 3.0 I .950 1:145 .195 
8.0- 7.0 8.0- 7.0 I 1.17 1.07 .10 

2.5- 
3.0- 

6.0- 

1.5- 
2.0- 

1.0- 
2.0- 

115 
3.0 

6:O 

2.5 
3.0 

1.0 
2.0 

3.0- 2.0 i 
2.5- 1.5 I 
3.0- 3.0 I 
1.0- 2.0 I 

I 
7.0- 6.0 i 
5.0- 4.0 I 
5.0- 5.0 I 
2.5- 1.5 I 
4 . 0 -  5.0 I 
6.0- 6.0 I 
4.0- 4.0 I 
3.0- 3.0 I 

I 
I 

1.5- 2.5 I 
2.0- 3.0 I 
5.0- 6.0 I 
1.0- 1.0 I 
2.0- 2.0 1 
4 . 0 -  5.0 I 
5.0- 6.0 I 
3.0- 2.0 1 

I 

1635 1:8Sl 1246 
1.00 1.01 .01 

1:189 11018 .171 

1.123 1.671 .548 
.71 .70 . 01  

.' .555 
.718 1.473 .755 

I .  
I .  
I .  
I .  
I .  
I .  

. - . 2.0- 1.0 I . 
I .  

. - . 3.0- 3.0 I . 

. - . 6.0- 5.0 I . 

. - . 4 . 0 -  4 . 0  I . 

4.0- 3.0 4.0- 3.0 I . . .167 

4.0- 3.0 

2.5- 2.5 2.5- 2.5 I 1.30 1167 .37 

4.0- 3.0 I 1.217 1:473 .256 

3.0- 4 . 0  3.0- 4.0 I 1.150 1:070 .080 

7.0- 6.0 7.0- 6.0 I 1.250 1.110 .140 

I I 
I I 

3.911 0.555 356 I 69 70 I 
3.860 0.995 135 (-077 -80 I 
1.040 0.825 215 I 71 

I I ~ 

1.012 0.975 37 i-236 -236 I 
1.196 0.920* 276 I -118 ~ 

D.108 0.299 407 I 223 223 
I 

1.076 1.140* 64 1-180 -191 

1.170 1.060* 110 1-199 -199 
0.950 1.145 195 I 195 195 

I O  
1.106 0.972 134 
0.643 1.851 1238 

i -200 
I 163 
1-089 -88 
1-403 -409 

0.998 1.010 12 
0.525 0.580 55 

1.076 1.240* 164 I -46 
0.925 1.170 245 I 99 101 
0.961 1.024 63 
1.029 1.925 896 
0.844 1.168 324 
1.190 1.020* 170 
0.694 0.695 1 
0.855 1.145 290 

i -030 

1.135 1.671 536 
0.715 0.701 14 
0.948 1.040 92 
1.103 0.550 553 
0.715 '1.482 767 
1.460 1.120* 340 
1.308 1.200~ 108 
0.442 1.430~ 988 

1-122 -125 
I 328 
(-363 -362 
1-202 -204 
I 60 54 
I 153 
i-051 
1-040 
I 326 333 
1-198 4; 

I -354 
1 192 190 
I 145 
I -324 
1-417 -417 
I 
i -081 

1.279 1.113 166 I 20 18 
I 
I 
I 

I 
I 

I 

1.217 1.473 256 I 183 183 

1.310 1.671* 361 I 265 284* 
1.320 0.810* 510 1-090 -87 

1.150 1.080 70 1-068 -69 

1.250 1.110 140 1-161 -152 
0.890 1.070 180 I 34 34 
1.285 0.000* 0 I -410 

1.026 1.000* 26 I 57 57 

9093.7526 
9093.97 10 
9094.4475 
9096.2622 
9096.4956 
9096.8465 
9098.40 13 
9098.8882 
9099 .a79 
9100.0411 
9 100.2258 
9100.7378 IS* 
9101.1960 
9102.1207 
9102.1804 
9 102.4282 
9 106.8950 
9 107.5562 
9 109.2898 
9109.9920 
9 110.4337 
91 12.0978 
9112.6194 
9 113.0231 
91 13.2997 
91 17.5652 
9118.7785 IS* 
91 18.9698 
9119.3949 
91 19.6 103 
9124.5445 
9 124.9543 
9 128.6 1 13 
9 129.5925 
9 129.9343 
9130.6581 
9131.0317 
9131.6397 
9 134.5800 
9134.8355 SO 
9 137 -2007 
9 139.7937 
9139.9950 
9140.0895 
9140.4664 
9 140.9862 
9 142.2643 
9 142.6581 
9 144.0505 
9 144 -4787 
9 144.7221 
9145.2634 
9 145.6306 
9 149.0765 
9149.5437 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F *  
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

' F  
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

e 



OBS TERM I 
IS IS I WAVELENGTH ------------- 

9149.8770 
9151.1367 
9 151.5748 
9 152.8534 
9154.9329 
9 157.6692 
9158.1390 
9 158.2842 
9160.0447 
9164.9513 
9168.2806 
9 169 .a09 
9 17 1.2588 
9174.6044 
9 174.6465 
9175.2208 
9175.9972 
9176.8185 
9176.8758 
9177.6062 
9178.3965 
9178.7993 
9178.9923 
9179.3134 
9179 -4281 
9181.1883 
9 181 -9607 
9184.8145 
9 185.3487 
9186.2096 
9189 -6734 
9 19 1.0522 
9192.0427 
9192.3081 
9193.1669 
9 194.3066 
9195.0702 
9197.7604 
9 198.087 1 
9 198.087 1 
9198.1971 
9 199.4498 
9 199.7884 
9201.5539 
9202.6076 
9203.1955 
9203.5929 
9204.3005 
9204.6479 
9205 -5404 
9208.6770 
9208.8076 
9211.2775 
92 13.2053 
9217.6430 

NOTES .------- 

F 

IS* 

ISP 

IS* HAZY 

IS* 

c2 
c2 
ISP 

IS* 
IS* 
IS* 

IS* 

IS* 

IS* 

JP PB 

t. ---------- 
I 

-036 -35 I 
65 I 

I 
-159 -160 I 

266 I 
315 I 

-150 -150 I 
-176 -176 I 
-181 -182 I 
283 283 I 
-151 -152 I 

I 
-005 -5 I 
-105 -105 I 
140 147 I 

-230 -230 I 
-140 I 
48 I 
-94 I 
159 I 

-109 -109 I 
-118 -118 I 

I 
. - . 4 . 0 -  3.0 I 

5.0- 5.0 5.0- 5.0 . - . 3.0- 2.0 
- . 3.5- 3.5 

6:O- 5.0 6.0- 5.0 . - . 5.0- 4 . 0  
4.0- 3.0 4 . 0 -  3.0 
3.5- 2.5 3.5- 2.5 
4 . 0 -  4.0 4 . 0 -  4 . 0  

4 . 0 -  3.0 4 . 0 -  3.0 I 
I 

I 
,982 .840 .142 I 0.975 0.840 135 

I 1.279 O.OCO* 0 
I 

11145 1978 -167 I 1.145 0.978 167 
I 1.282 l.MO* 598 
I 0.852 1.057 205 

1:127 1:071 .057 I 1.098 1.024 74 
I 1.375 1.070 305 

l:lO8 :877 .231 I 1.100 0.860 240 
.820 .765 -055 1 0.839 0.784 55 
.968 1.075 .lo7 I 0.975 1.080 105 

1 10926.110 
1 10924.606 
13924.083 

6 14025.007-24951.118 
2 22429.984-33354.592 
1 

-1 
-2 

-1 
4 
3 

-1 
-1 
0 
2 
1 

0 
-2 
9 
1 
1 
0 
0 
1 
0 

-1 

-11 
-5 
1 
1 
1 
0 

3 17911.977-2e8Z4.535 
2 27 196.404- 16276.332 
2 26405.340-15423.530 
5 169X8.909-27805. 163 

3 19365.603-33779.555 
4 24634.455-13726.318 
4 14025.007-24929.184 
2H 
2 23578.836-34479.473 
3 14025.007-24921.671 
2H 23043.465-30940.068 

2 19059.953-2S976.039 

1 10922.557 
1 10920.076 
2 10916.813 
1 10916:253 
1 10916.050 
1 10913.932 
2 109C8.139 
1 10904.178 
10902.275 

1 10900.637 
1 10996.662 
1 10946.612 

5.0- 4 . 0  5.0- 4 . 0  . - . 4 . 0 -  5.0 
. - . 5.0- 5.0 

7.0- 7.0 7.0- 7.0 . - . 4 . 0 -  3.0 . - . 9.0-10.0 - . 6.0- 5.0 - . 7.0- 7.0 
. - . 4 . 0 -  3.0 

- . 3.0- 2.0 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

11128 :944 .184 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1.120 0.944* 176 
0.975 1.034 59 
0.925 1.080 155 
1.076 1.070* 6 
1.217 1.080 137 
1.200 1.150* 50 
1.248 0.925 323 
1.130 1.060 70 
1.123 1.070 53 
1.435 0.940 495 

1 10895.930 3 22377.599-33273.528 
1 lC395.003 2 17031.874-27976.851 
1 10894.033 2 25499.501-36393.534 
1 19t93.955 1 24012.505-34906.470 
1 10293.098 

1.076 1.068 .008 

2 24OSO.570-34983.667 
1 10392.160 
1 10891.6E2 
1099 1.453 

3 203C6.482-31198.642 
2 19426.512-30318.195 
2 I 

37 I 
-078 -78 I 

-95 I 

1 io%i.oS;! 2 22m.93~-333zi.067 
1 10P90.936 4 17031.874-27972.815 
1 10223.848 1 20697.436-315S6.283 
1 10287.932 

. - , 4 . 0 -  5.0 i 
4 . 0 -  4 . 0  4.0- 4 . 0  I - . 7.0- 8.0 I 
3:O- 3.0 3.0- 3.0 I 

1.279 1.200* 79 
1.217 0.979 238 
1.250 1.053 197 

1:212 :974 .238 

. .295 3 19425.512-30314.443 1.435 1.140* 295 
1.070 1.210 140 
1.130 1.135 5 

0.710 1.369~ 659 
1.155 1.050 105 
0.983 1.596 613 
1.390 1.510~ 120 
1.570 0.000* 0 

~ 1.434 1.790~ 356 
1.137 0.995 142 

-189 -190 i 
046 51 I 

74 I 
1 10M4.5(19 
1 10533.916 
10232.896 

3 22719.949-33604.497 
2 24090.570-34974.486 
2 

4 . 0 -  3.0 . .  
- . .  

7.0- 6.0 
2.5- 3.5 
7.0- 6.0 

410- 4:O 
- 
- . .  
- . .  - 

5:5- 5:5 

2:o- 2:o 

6.0- 6.0 
- 

4 . 0 -  5.0 

,215- 215 

. .  
- 

. .  
3.0- 2.0 - 

4 . 0 -  3.0 i 1.088 
7.0- 7.0 ! . .226 .138 

.055 . l o 0  

.588 .602 

.501 .128 

.990 .147 

.296 .154 

.263 .203 

.73 .38 

.817 .029 

,786 .485 

.646 .509 

. .  

-126 i 
165 I 

160 162 I 
-128 -129 I 

I .  
2.5- 3.5 I . 
7.0- 6.0 I 1.155 
2.5- 3.5 I .986 
7.0- 6.0 I 1.373 

2 lCS78.794 2 20121.145- 9242.356 5 
1 10377.162 5 19236.116-30113.230 -2 
2 10Z75.990 4 16593.963- 5717.976 3 
1 10875.676 3 29209.020-400C4.697 -1 -012 -11 i 

178 181 I 
-040 -39 I 
-097 -101 I 

I 

1 10874.660 1 27651.193-16776.530 -3 
1 10873.312 3 21337.573-32210.885 0 

2.0- 1.0 i . 
4 . 0 -  4 . 0  I 1.137 
3.0- 2.0 I . 1 10872.409 2 

10859.229 2 
1 1C868.843 2 
1 10562.843 2 

22307.633-33180.043 

21703.960-32572.811 

-1 

-8 
4 
3 
1 

0 
1 
1 
-3 
-2 
-1 
1 
2 
2 
-3 
-13 

I .  
5.0- 5.0 I . 
2.0- 2.0 I . 
5.5- 5.5 I 1.142 

' 1.120 1.010* 110 
1.350 1.288 62 

-240 i 
-52 I 

-091 -91 I 
+ 285 I 2 ioSks.7i3 5 

1 10367.233 3 
10C66.833 2 

1 10354.748 2 
1 10363.504 2 

1.130 1.296~ 166 
1.060 1.265 205 

1.240 1.068* 172 
1 0.350 0.725~ 375 
1 0.844 0.817 27 
1.320 1.710* 390 
1.049 0.695 354 

I 0.302 0.784 482 
1 0.694 1.105 411 
1 1.036 1.130~ 94 
1 1.150 0.640 510 
I 1.200 1.160* 40 

6.0- 6.0 I 1.060 

7.0- 6.0 I . 
2.0- 2.0 I .35 
4 . 0 -  5.0 I .846 
2.0- 1.0 I . 
3.0- 4 . 0  I . 
2.5- 2.5 I .301 
4 . 0 -  5.0 I . 
2.0- 1.0 I . 
3.0- 2.0 I 1.155 
9.0- 9.0 1 . 

1 .  20 I 
-012 -12 I 
28 26 I 

-221 -221 I 
-162 -162 I 
-190 -180 I 
211 211 I 
-008 5 I 

-420 I 
-045 -46 I 

-335 I 
359* I 

000 I 

27334.423-33199.770 
21350.311-32213.814 
12159.465-23022.274 

1C147.975-23309.453 
2E37.4 15- 13726.3 18 
18046.199-28906.150 

13726,661-24532.849 
22719 .?I?-33572.999 
31173.370-20322.349 

23415.656-34279.010 

12322.613-23178.955 

1 10352.810 4 
1 10852.341 2 
1 10251.566 2 
2 10L61.046 3 
1 10360.043 2 
1 19556.344 2 
1 10955.190 3 
1 10853.279 1 
2 lCZSl.O'l8 2 
10845.734 2 

6.5- 6.5 6.5- 6.5 i . . .i48 i 1.160 1.314~ 154 
0.0- 1.0 I .OO 1.25 I 



c 
I 

-030 -12 I 9219.0829 IS* 
-040  -40  I 9221.3925 
-092 -95 I 9221.6809 

-334 -335 I 9225.8185 
83 I 9222.2679 

I OBS 08s TERY TER3 I OBS OBS OBS I TERM TERM TERM I 08s TERM I 
C C!CVEIIU113ER I T2 - T1 0-C I J2 - J 1  J2 - J 1  I 62 G1 05 I G2 G1 OG I IS IS I WAVELENGTH NOTES 

_--  
30 33 i 9226.9944 

-253 -252 I 9227.2346 
-040  -37 I 9229.0907 IS* 

233 I 9233.9377 

1 10844.090 2 
1 10841.374 2 
1 10841.035 4 
1 108c10.345 2 

-110 
169 
-144 
-163 

20 
25 - 189 

-346 

077 
-217 
174 
81 
128 

-237 
073 

-075 
t 

-191 
-020 

174 
-077 

I 45 
1-368 
-128 

I 
I 
I 168 
1-165 
I 10 
1-164 
I 30 
1-124 

1 10836.173 2 
1 10234.792 3 
1 10834.510 3 
1 10332.331 3 
1 lOZ26.545 2 
1 10322.992 3 
1 10811.791 2 
1 10311.195 4 
1 10816.469 4 
1 10814.666 5 
1 10813.675 2 
1 10813.559 2 
10812.335 2 

1 10208.820 3 
1 10506.233 3 
1 10804.891 4 
1 10804.510 2 
1 10503.100 4 
1 10801.772 3 
1 10797.648 2 
1 10795.903 2 
1 10790.698 2 
2 10790.557 2 
1 107e5.720 3 
1 10788.426 4 
10785.328 2 

1 10783.376 2 
10783.255 2 
10782.830 3 4  

24149.361-34993.452 -1 
18578.669-29$20.0$2 1 _ _  - . 
23315.209-36 156.245 -1 
21Z63.331-32103.697 -3 
16736.151-27570.322 2 
22416.930-33251.780 2 
15834.373-27658.890 -1 
20013.465-30375.798 -2 
26572.296-15745.648 -3 
15249.635-26072.627 0 
19496.402-30318.195 -2 
17911.977-28733.159 -2 
15591.122- 7774.653 0 
12159.465-22974.132 -1 
22518.840-33632.520 -5 
19553.257-30371.819 -3 

25325.907-36137,730 -3 
13517.647-24323.884 1 
1'3872.154-30677.044 1 

20769.512-31572.610 2 
14353.317-25655.030 -1 
28654.7 12-3 1452.362 -2 
24970.474-35756.330 -3 
16523.962-27311.653 2 
27830.060- 17039.437 - 16 

zaw.792-17765,281 -1 

- _ _  
16155.109-26$43.8?9 0 
lZ045.108-22834.535 -1 

21227.793-32011.173 -4 

1 10780.857 3 220P3.366-32&9.165 -2 
1 10789.150 2 22539.712-3339.869 -7 
1 10730.150 2 19074.292-23354.442 0 
1 10779.956 4 25121.836-14341.947 7 
1 10778.606 4 25103.417-35883.025 -2 
1 10778.124 
1 10777.907 
1 10777.001 
10175 .*I93 

1 10775.4.15 
1 07 73.753 

1 10772.220 
1 1L771.472 
1 10770.165 
1 10769.047 
1 10767.526 
1 10763.210 
1 10762.139 
1 10761.680 
10760.229 

1 10760.128 

3 22719.949-33198.071 
3 12351.522-23129.429 
2 23763.470-34540.469 
2 
2 25631.948-18256.461 
2 
3 18397.584-29669.807 

3 13517.647-24287.814 
4 2203.336-35257.357 

6 16834.379-27537.590 
2 22537.092-33599.250 
3 26150.730-3t512.410 

3 20043.455-3oai6.939 

2 23909.535-3(a677.111 

.Y 
2 218 12.632-32572 .8l  1 

2 
0 
2 

1 

-3 
-2 
-2 
-4 
0 

-1 
1 
0 

-1 

5.0- 4 . 0  5.0- 4 . 0  
. - . 1.0- 1.0 

e.o>- 1.0 2.0- 1.0 . - . 5.0- 4 . 0  
. - . 2.0- 3.0 

2.0- 2.0 2.0- 2.0 
5.0- 5.0 5.0- 5.0 
5.0- 4 . 0  5.0- 4 . 0  . - . 2.0- 3.0 
2.0- 2.0 2.0- 2.0 . - . 3.0- 2.0 
5.0- 4 . 0  5.0- 4 . 0  
4 . 0 -  4 . 0  4 . 0 -  4 . 0  
4 . 0 -  3.0 4 . 0 -  3.0 . - . 6.0- 5.0 
. - . 2.0- 3.0 

3.0- 2.0 3.0- 2.0 
2.0- 1.0 2.0- 1.0 
9.0- 8.0 9.0- 8.0 
. - . 3.0- 3.0 

2.0- 1.0 2.0- 1.0 
4 . 0 -  4 . 0  4 . 0 -  4 . 0  
1.0- 1.0 1.0- 1.0 . - . 4.0- 4 . 0  . - . 5.0- 5.0 . - . 2.5- 1.5 . - . 5.0- 5.0 
4 . 0 -  5.0 4 . 0 -  5.0 

. - . 4 . 0 -  3 .0  

3.0- 3.0 3.0- 3.0 
6.0- 5.0 6.0- 5.0 . - . 5.0- 5.0 . - . 2.0- 1.0 
1.0- 2.0 1.0- 2.0 
8.0- 7.0 8.0-  7.0 
4 . 0 -  3.0 4 . 0 -  3.0 . - . 6.0- 5.0 . - . 4 . 0 -  3.0 

. - . 5.0- 5.0 

. - . 5.0- 6.0 
5.0- 5.0 5.0- 5.0 
2.0- 3.0 2.0- 3.0 
6,O- 6.0 6.0- 6.0 
. - . 5.0- 4 . 0  

5.0- 4 . 0  5.0- 4 . 0  
3.0- 2.0 3.0- 2.0 
. - . 8.0- 7.0 

. - . 4 . 0 -  5.0 

1.28 1.22 .06 

1.338 1.302 

11675 1:465 .209 
.961 1.312 .351 
.926 1.090 .154 

:715 1:512 .797 

1.147 1.034 .113 _ _ .  .. ~~. . . .- 

-963 i . 458  .495 
.845 1.146 .301 

1:340 11526 .186 
.90 .81 .09 
1.185 1.230 .045 

11068 2:408 1340 . .365 
.200 .850 .650 

-695 -975 .280 

. .405 
11054 .910 .144 

1:426 :843 .583 
1.09 1.05 .04 . .295 

. .193 . .300 
1:06 1.10 .04 

.957 .931 .036 
1.110 1.620 .510 

1.262 1.213 49 
1.932 1.095 837 
1.335 1.305 30 
0.610 1.040s 430 
0.925 1.265 337 
1.675 1.465 210 
0.961 1.312 351 
0.925 l.OSO* 155 
1.014 1.145 131 
0.715 1.500* 785 
1.555 0.940 615 
1.145 1.035 110 
0.965 1.463 498 
0.844 1.147 303 
1.335 1.305 30 
-0.145 0.640 785 

1.340 1.525 185 
0.892 0.800* 92 
1.199 1.245 46 
1.245 1.680* 435 
1.070 2.403*1333 
0.786 1.165 379 
0.200 0.852 652 
1.450 1.055* 405 
0.736 1.035 299 
1.216 1.356 138 
0.948 1.220 272 
0.694 0.978 284 

1.346 1.140r 206 

1.106 0.701 405 
1.060 0.916 144 
1.287 1.095 192 
1.532 1.180~ 352 
1.444 0.852 592 
1.090 1.050* 40 
1.070 0.770 300 
0.995 1.168 173 
0.970 0.=* 82 

0.000 1.325* 0 

1.280 1.150 130 
0.925 1.111 186 
0.892 0.%5 307 
1.060 1.101 41 
1.242 1.030 162 
0.961 0.930 31 
1.110 1.606~ 496 
0.000 o.ooo* 0 

1.040 1.010~ 30 

-369 -357 i 9237.0544 
-231 
-109 

-143 
-161 
-45 

23 
- 188 
-347 
148 
76 

-219 
182 
82 
130 
319 
-238 
72 

-80 

168 

-191 - 19 
-77 
-50 
175 
-77 
48 

-368 
-119 

154 

- 168 
9 

-165 
26 - 122 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ~~ 

I 9275.0925 
I 9275.5073 
I 9275.6940 
I 9276.4738 
I 
I 
I 
I 
I 
I 
I 
1 

9238.0795 
9238.6011 
9242.6249 
9244.1659 
9245.0 130 
9245.1122 
9246.1% 
9249.1656 
9251.3756 
9252.5289 
9252.8552 
9254.0629 
9255.2006 
9258.7355 
9260.2320 
9264.6988 
9264.8199 
9266.3974 
9266.6499 
9269 -31 17 
9270.9896 
927 1.0937 
927 1.4161 
9272.8608 
9273.1559 
9273.7640 
9273.7640 
9273.9309 

9277.3415 
9277.7763 
9279.266 1 
9280.59 10 
928 1.2354 
9282.36 18 
9283.3254 
9284.6368 

~ 

-is3 -257 i 9~89.2411 
-010 -9 I 9299.6804 
-112 I 9290.9331 

-84 I 9291.0203 

IS* 
HAZY 

IS* 

IS* 
c2 
c2 

IS* 

IS* 

159 

IS* 

IS* 

c 



, 

1 10759.017 
10758.144 

1 10757.035 
1 10755.677 
1 10754.092 
1 10752.B 
10751.799 

1 10751.018 
1 10750.555 
1 10750.045 
1 10749.167 
1 10747.619 
iO747.iii 

1 10756.514 
1 10745.719 
1 10743.793 
1 10742.355 
1 10740.103 
1 10739.643 
1 10739.530 
2 10733.023 
1 1G735.723 
15735.2P3 

1 10734.458 
1 10734.155 
1 10733.842 
1 10731.496 
1 16i%.jG 
1 10728.677 
10725.426 

1 10723.2C-3 
1 10722.705 
1 15721.431 
1 10720.778 
1 10718.820 
1 10716.471 
19714.537 
107 14.254 

1 10713.578 
2 10713.114 
1 10710.589 
2 10709.95% 
1 10709.800 
1 10705.492 
1 10705.394 
2 10706.541 
1 10705.420 
1 10702.032 
1 10701.415 
1 10579.635 
1 10699.330 
1 10695.655 
1 10694.865 
1 10694.322 
1 10693.694 

I 

3 
2 
4 
4 
2 
4 
3 
4 
4 
2 
2 
5 
2 
2 
5 
2 
3 
3 
3H 
3 
2 
4 
2 
2 
2 
3 
3 
3 
2 
2 
1 
3 
3 
3 
4 
2 
2 
2 
5 
3 
2 
2 
3 
4 
2 
2 
2 
4 
2 
2 
4 
2 
5 
6 
3 

T2 - T1 --------------------. 
1859 1.122-29350.139 

20521.579-31278.667 

20677.600-31628.619 
17081.874-27832.430 
2$5i5.505-1S356.461 
222 19.7 37-32963.906 
18046.108-28793.800 

22182.030-32928.540 
20986.195-1G238.473 
18602.505-293;6.239 
20709.458-31451.814 

34692.946-23353.307 
23616.666-34156.245 
22537.265-11799.241 
20306.482-31042.204 

19231.917-30016.377 
19426.512-30160.664 
22557.092-33570.935 

14692.549-25452.655 

- - . - . . . . - - 
23550.352-34151.845 
152G9.635-25973.424 
14025.007-24753.684 

17081.874-27805.163 
25064.653-14341.947 
28035.676-33758.100 
20C43.465-30754.244 
16155.109-26673.930 
19959.027-30575.497 

13517.647-24231 
26201.645-1543 
11840.715-22551 
24700.905-13990 
16520.962-27233 
16834.379-275?2 
20306.482-31014 
24432.860-13726 
22337.092-33542 
20763.512-31471 

26516.261-37215 
15374.958-25774 
28258.265-17572 

18046.103-28740 
14912.011-25505 

23550.352-34251 

14737.783-25432 

.226 

.530 

.302 

.952 

.768 

.874 

.877 

.318 

.5c5 

.542 

.764 

.900 

.s33 

.608 

.655 

.433 

.707 

I 0x3 c3s 

I 
I 

0-C 1 J2 - J1 
+ ---------. 

0 I 4.0- 3.0 

-3 I 6.0- 5.0 
10 I 8.0- 8.0 
-31 . -  
-2 I 4 . 0 -  4 : O  

-1 I 7.0- 6.0 
-1 1 4 . 0 -  4 . 0  

0 1  . -  . 
-21 . -  
-3 I 4 . 0 -  3:O 

I 

I 
4 1  . -  . 
-3 I 6.0- 6.0 
- 1 i  . -  . 
-1 I 3.0- 4 . 0  
-3 I 2.0- 2.0 

4 1  . -  
- 1 1  . -  
1 I 4 . 0 -  3:O 

-21 . -  . 
3 1  . -  . 

- 1 1  . -  
3 I 3.0- 210 

-1 I 2.0- 1.0 
0 1  . -  

I 3.0- 3:O 
- 1 1  . -  . 

0 1  . -  
7 I 6.0- 5:O 

- 1 1  . -  . 
-1 I 5.0- 6.0 
1 1  . -  . 

-1 I 2.0- 2.0 
- 1 1  . -  . 
2 1  . -  . 
1 1  . -  . 
-61 . -  
-3 I 5.0- 5:O 

1 I 2.0- 1:o 

I 

I 
I 

- 1 1  . -  . 
- 1 1  . -  . 
6 1  . -  
3 1  . -  . 
- 4 1  . -  
0 I 7.0- 6:O 
1 I 1.0- 2.0 
-2 I 3.0- 2.0 
-3 I 4 . 0 -  3.0 
-21 . -  . 

2 I 2.0- 1:o 

TERtl TERN 
J? - J1 _---------- 
4.0- 3.0 

6.0- 5.0 
8.0- 8.0 
5.0- 4 . 0  
4 . 0 -  4 . 0  

7.0- 6.0 
4 . 0 -  4 . 0  
5.0- 5.0 
4 . 0 -  4 . 0  
4 . 0 -  3.0 

2.0- 2.0 
6.0- 6.0 
6.0- 7.0 
3.0- 4 . 0  
2.0- 2.0 
3.0- 2.0 
2.0- 1.0 
5.5- 5.5 
4 . 0 -  3.0 

2.0- 2.0 
3.0- 4 . 0  
3.0- 4 . 0  
3.0- 2.0 
2.0- 1.0 
4 . 0 -  4 . 0  

4 . 0 -  5.0 
3.0-  2.0 
6.0- 5.0 
5.0- 6.0 
5.0- 6.0 
1.0- 2.0 

2.0- 2.0 
2.5- 3.5 
3.0- 3 . 0  
0.5- 1.5 
5.0- 4 . 0  
5.0- 5.0 
4 . 0 -  4.0 
3.5- 2.5 
3.0- 2.0 
2.0- 1.0 
3.0- 4 . 0  
5.0- 4 . 0  
7.0- 6.0 
1.0- 2.0 
3.0- 2.0 
4 . 0 -  3.0 
4.0- 4 . 0  

.965 .915 .050 

1;240 1:OlO .230 
1.123 1.053 .070 

:787 1:159 ,372 

1:06 1:11 .05 
1.217 .920 297 

1695 1:083 .388 

1:316 1:431 .115 

. .157 . .987 

1:32 1:31 .01 

1:125 1:OlO .115 

1:lO :86 .24 
-710 1.260 .550 
.975 .975 . O O O  

. .233 

1:216 1:535 .319 

1948 1:136 .188 

-886 .407 .479 

:953 1:262 .309 

1:075 2:202 1127 

11096 1923 .173 
. .705 

.815 1.281 .466 
,695 .970 .275 

0.965 0.910 55 

1.246 1.010* 236 
1.110 1.053* 57 
0.610 1.02031 410 
0.786 1.160 374 

1.050 l.llO* 50 
1.217 0.920 297 
0.000 1.325* 0 
0.750 1.115 365 
0.694 1.083 389 

1.295 1.060s 235 
1.319 1.431 112 
0.910 1.200* 290 
1.240 1.080 160 
0.292 1.281 989 
1.191 1.265 74 
1.320 1.305* 15 
1.315 1.373 58 
1.123 1.010 113 

1.822 1.140 682 
1.435 1.030 405 
1.110 1.130* 20 
1.090 0.850* 240 
0.715 1.260 545 
0.975 0.975 0 

1.217 1.024 193 
0.980 0.852 128 
1.216 1.530 314 
0.925 0.975 50 
0.948 1.125 177 
0.760 0.375*. 385 

0.892 0.411 481 
1.036 1.057 21 
0.811 0.000* 0 
2.025 1.728 297 
0.735 0.000* 0 
0.961 1.270~ 309 
1.123 1.170 47 
1.110 0.784~ 326 
1.110 1.123~ 13 
1.070 2.188*1118 
1,090 1.005* 85 
1.200 1.485~ 285 
1.097 0.915 182 
1.252 0.555 697 
0.815 1.281 466 
0.694 0.970 276 
0.496 1.160 664 

I 
-178 -177 I 

I 
-117 -116 I 
-103 -104 I 

32 I 
-111 -111 I 
169 I 
067 73 I 

164 I 
37 I 

-063 -63 I 
-010 I 
103 102 I 
186 186 I 
162 161 I 
091 93 I 
15 14 I 

154 I 
-160 -158 I 

191 I 
-074 -74 I 
15 I 

-296 I 
-73 I 

-139 -139 I 
000 0 I 
-274 -276 I 

-179 I 
I 

-087 -85 1 

-142 i 
158 155 I 
-105 -105 I 
10 7 I 

130 I 
-046 -50 I 

- I 
-072 -66 i 
429 433 I 
-393 -404 I 

63 I 
-192 -192 I 
-256 -256 i 

-123 1 
402 I 

-205 -209 I 
178 176 I 
15 14 I 

-124 -126 I 
-193 -198 I 

52 I 
15 15 I 

-040 -39 I 
-010 -14 I 

9291.9797 
9292.7338 
9293.6486 
9294 A652 
9296.2352 
9297.7084 

9298.8932 
9299.2937 
9299.7349 
9300.4945 
9301.7735 
9302.1811 
9302.7905 
9303.4788 
9305.1466 
9306 -3922 
9308.3436 
9308.7423 
9308.7969 
9310.1466 
9312.1412 
93 12.5 186 
9313.2B6 
9313.5015 
9313.7731 
9315.8092 
9317.2921 
9318.2570 
9321.08 14 
9322.9399 
9323.4459 
9324.5547 
93E. 1226 
9326.8260 
9328.8704 
9330.5543 
9330.8008 
9331.3895 
9331.7937 
9333.9936 
9334.5471 
9334.6813 
9335 :8215 
9335.9069 
9337.5227 
9333.5005 
9341.4568 
9341.9954 
9343.5496 
9343.8159 
9347.0238 
9347.7169 
9348.1915 
9348.7405 

9298.2177, 

IS* 
IS* 

IS* 

IS* 

PB 

SI IS* 

IS* 

IS* 
IS* 
IS* 



e 
1 10692.271 2 
1 1C690.391 2 
2 10689.511 3 
1 10689.272 2 
1 10637.847 3 
1 10686.804 2 
1 10636.431 3 
1 10686.336 4 
1 10694.492 1 
2 10679.133 2 
1 10678.533 2 
1 10577.104 3 
1 10675.739 2 
1 10673.833 3 
1 10672.929 3 
1 106i0.919 3 
1 10670.753 5 
1 10668.947 2 
1 10661.704 3 
2 10661.040 4 
1 10660.339 3 
1 10553.730 4 
1 10655.531 2 
1 10653.963 4 
1 10653.175 3 
1 10651.519 4 
1 10649.430 2 
1 10649.055 3 

10643.322 2 
1 10645.922 3 
1 10646.374 4 
1 10645.822 3 
1 10544.091 4 
2 10640.972 2 
1 10639.569 3 
1 1063.535 4 
1 10557.208 2 
1 10537.553 2 

10637.318 2 
lbL;:'.l20 2 

1 1?5~?.0?& 6 
2 1t635.003 2 
1 lSS-"t.742 5 
1 10633.923 6 
1 10632.527 2 

10632.393 2 
10630.C52 2 

1 10629.493 6 
10629.070 2 

I I 
23004.649-33696.921 -1 I . - . 5.0- 6.0 I . 
18575.669-29269.059 1 1 . - . 1.0- 1.0 I . 
30865.395-20175.895 11 I 3.5- 3.5 3.5- 3.5 I 1.309 1:500 191 
16336.379-27523.650 1 I . - . 5.0- 6.0 1 
13602.505-29290.355 -3 I 6.0- 6.0 6.0- 6.0 I :915 1920 .005 
15(106.760-26093.553 1 i . - . 1.0- 1.0 
285CG.353-17897.917 -5 1 . - . 4 . 0 -  3.0 
15355.603- 9179.262 -5 I 4 . 0 -  5.0 4 . 0 -  5.0 
19776.904-30461.399 -3 I . - . 6.0- 5.0 
19317.370- 8633.233 -4 I . - . 4.5- 5.5 
19855.603-30544.157 -1 I . - . 4 . 0 -  3.0 
23207.126-3Y?4.230 0 I . - . 8.0- 7.0 
21737.407-32413.146 0 I 3.0- 3.0 3.0- 3.0 
18672.411-29345.299 0 I 6.0- 7.0 6.0- 7.0 
23578.836-34251.764 1 I 5.0- 4 . 0  5.0- 4 . 0  
20343.465-30714.385 -1 I . - . 5.0- 4 . 0  
12351.522-23022.274 
14763.705-25432.655 
23207.126-33868.834 
24387.360- 13726.318 
24 188.639- 13528.246 
21218.180-31876.909 
20540.110-31193.642 
16Z8.909-27542.874 
20415.711- 9772.532 
12322.613-22974.132 
22219.737-32t59.165 
20065.327-30714.385 

1 i 6.0- 5.0 
-3 I 1.0- 2.0 
- 4 1  . -  . 
-2 I 1.5- 2.5 
-4 I 1.0- 1.0 
1 1  . -  . 

- 1 1  . -  . 
-2 I 6.0- 5.0 
-4  I 1.0- 0.0 
0 I 2.0- 3.0 
2 1  . -  . 

- 3 1  . -  . 
17081.874-27728.796 0 
19558.257-30204.635 -4 
18147.975-28793.800 -3 
15449.472-26093.563 0 
27680.460-17039.487 -1 
16384.260-26943.829 0 
13726.661-24365.295 1 
35555.380-24918.555 -17 
19496.402-30133.953 2 

14Z52.176-24929.184 0 
2779i.48O-i7 163.470 -i 
168C3.909-27523.650 1 
14025.007-2465S.931 -1 
21337.573-31970.100 0 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.099 1.454 -355 

.025 .995 .030 

.19 1.20 .01 

.130 1.007 .123 

6 . 0 -  
1.0- 
8.0- 
1.5- 
1.0- 
3.0- 
3.0- 
6.0- 
1.0- 
2.0- 
4 . 0 -  
3.0- 

5.0 i .990 .a20 . i70 
2.0 1-0.061 1.295 1356 
9.0 1 . 
2.5 I .960 .788 172 

2.0 I .875 .960 .085 
1.0 I .66 -0.59 1.25 

3.0 i . 
5.0 i 1.098 1.273 .175 
0.0 1 1.334 . 
3.0 I 1.030 1.147 .117 
5.0 I . 
4 . 0  I . 

I .  . - . 4 . 0 -  3.0 I . 
. - . 3.0- 3.0 I . 

2.0- 1.0 2.0- 1.0 1-0.142 :589 .731 

0.0- 1.0 0.0- 1.0 i . -0.078 . - . 2.5- 1.5 I . 
4 . 0 -  5.0 4 . 0 -  5.0 I 1.285 11219 .066 
3.0- 3.0 3.0- 3.0 I 1.150 1.471 .321 . - . 6.0- 6.0 I . . - . 3.0- 3 .0  I . 

5.0- 4 . 0  5.0- 4 . 0  
. - . 3.5- 4.5 

6.0- 6.0 6.0- 6.0 
4 . 0 -  4 . 0  4 . 0 -  4 . 0  . - . 4 . 0 -  4 . 0  

.973 

1 : 098 
.977 

.090 .117 

.080 -018 
-080 . l o3  

14292.176-24921.671 -2 i 5.0- 5.0 5.0- 5.0 i .969 1.034 .065 
I I .  . 

1 10626.048 2 
1 10624.3C2 5 
1 10S22.584 2 31024.953-20402.369 0 I . - . 3.0- 3.0 I . . .07 

1 10618.377 3 
1 10617.943 3 18672.411-29290.355 -1 i 6.0- 6.0 6.0- 6.0 I 1.19 .92 .271 

1 10520.199 3 19776.904-30397.105 -3 I 6.0- 5.0 6.0- 5.0 I 1.020 1.015 .005 

18346.917-28972.971 -6 i . - . 2.0- 2.0 i i 
20043.455-30567.769 -2 I 5.0- 4 . 0  5.0- 4 . 0  I .927 11264 .337 

26894.711-16276.332 -2 I 3.0- 2.0 3.0- 2.0 I 1.665 1.830 .415 

I 
1.196 1.100* 96 1-030 -30 
1.932 1 .110~  822 I 55 55 
1.323 1.515 137 I 217 225 
0.961 1.080 119 I -90 
0.910 0.920 10 1 32 32 
0.890-0.082 972 I -83 
0.920 0.450* 470 1-244 -247 
1.100 1.454 354 I 176 174 
1.012 0.990 22 I -205 
1.225 1.514 289 I 153 
1.100 0.946 154 1-152 -150 
1.135 1.105 30 1-093 -94 
1.026 0.935 31 1-055 -66 
1.190 1.200~ 10 1-074 -70 
1.120 1.005* 115 1-036 -33 
0.925 1.150 225 I 135 135 
0.995 0.817 178 1-226 -227 

-0.066 1.281 1347 I 16 14 
1.135 1.165 30 1-010 -16 
0.955 0.784 171 I 575 573 
0.667-0.590*1257 I 148 148 
0.860 O.OOO* 0 1-200 -200 
0.830 1.070* 240 I 116 
1.098 1.270* 172 1-281 -281 
1.340 0.000 0 1-086 -86 
1.036 1.147 111 (-146 -146 
0.750 0.916 166 1-010 -11 
0.998 1.150 152 1-101 -103 

I 
1.217 1.060 157 I 

-0.145 0.590* 735 I 
1.049 1.083 34 I 
0.000-0.082 0 I 
1.310 1.354* 44 I 
1.285 1.220 65 I 
1.150 1.475 325 I 
1.100 0.000* 0 I 
1.555 1.200* 355 I 

I 

124 
-129 -125 

36 36 
-298 -297 

168 170 
284% 

-243 -242 
-394 -395 

-274 

0.970 
1.060 
1.098 
0.975 
1.137 

37 3 
.OS0 18 1-115 -115 
.080 105 1-066 -68 
.100* 37 1-138 -139 

I -077 
0.970 1.034 64 1-104 -103 

1.518 0.794 724 1-095 -94 
0.925 1.265 340 1-041 -43 
1.335 1.265* 70 I -108 
1.012 1.005 7 1-122 -120 

1.190 0 . 9 2 0 ~  270 1-205 -199 

1-100 

1.465 1.880* 415 I 197 201 

9343.9847 IS* 
935i:62db IS. 
9352.3989 IS* 
9352.6080 
9353.8549 IS* 
9354.7679 
9355.0944 
9355.1775 
9356.7921 
9361.4876 
936 1.9697 
9363.2656 
9364.4637 
9366.0877 
9366.9293 IS* 
9368.6936 
9368.8394 
9370.4253 IS* 
9376.7911 IS* 
9377.3751 
9377.9478 
9379 -4074 
9379.5826 
9383.6042 
9384.2983 
9385.7572 
9387.5984 IS* 
9387.9290 
9388.5752 
9389.8097 
9390.2931 IS* 
9390.7800 
9392.307 1 
9395.0602 
9396.2990 
9397.1240 
9397.8545 
9398.0798 
9398.2874 
9398.4094 
9398.56 13 
9400.3279 
9400.5639 
9401.2880 
9402.5223 
9402.6408 IS* 
9404.7 115 
9405 -206 1 
9405.5804 
9403.2553 
9409.8015 
9411.3233 DJO 
9413.4369 
9415.0521 
9415.4369 IS* 

c 



OBS 06s OBS I TERfl TERM TERM I OBS TERM 
62 G 1  DG I 62 61 DG I IS IS UAVELENGM NOTES -----------------*---------- 

I 
1.315 1.040 275 I 045 53 
1.262 1.140* 122 I 16 
1.340 1.360* 20 I 153 154 
0.060 0.725* 665 I 84 88 
1.375 1.150 225 1-168 -168 
1.220 0.980 240 I -272 
0.910 0.896 14 I 10 12 
1.335 1.530 195 1-025 -22 
1.012 1.454 442 I 189 188 
2.690 1.880* 810 I 147 146 

I 100 

256S6.093-37308.707 
24149.551-36760.532 

I 
-1. I 
-1 I 
-9 I 

3 1  
-3 I 
-3 I 
-1 I 
6 1  

-1 I 
1 1  

I 
-1 
-2 
-4 
1 
0 

27 
-4 
1 

5.0- 
5.0- 
6.0- 
2.0- 
5.0- 
4 . 0 -  
6.0- 
6.0- 
6.0- 
1.0- 

4 . 0  
6.0 
6.0 
2.0 
6.0 
3.0 
5.0 
5.0 
5.0 
2.0 

1 10512.623 3 
1 10611.170 1 
1 10510.785 3 
1 10510.570 2 

1 10509.664 2 
1 lC501.802 6 
1 10501.16S 3 
1 10597.641 4 
1 10595.990 3 

10593.436 2 
1 10593.253 2 
1 10592.639 3 
1 10592.454 4 
1 10592.030 2 
2 10591.761 4 
1 10591.761 4 
1 10539.861 2 
1 10’2~9.637 3 

105S.339 2 
1 70-585.233 3 
1 10535.179 3 

10533.536 3 
1 10533.244 6 
2 10582.035 3 
1 10579.532 4 

1 10609.8G6 4 

9420.1568 
9421.4467 
9421.7886 
9421.9795 
9422.6224 
9422.7841 
9429.77 18 IS* 
9430.3357 IS* 
9433.4742 
9434.9441 
9437.1743 IS* 
9437.3819 CQ ISQ 
9437.9289 
9438.0937 
9438.47 15 
9438.7112 2 LNS 
9438.7112 2 LNS 
9440.4047 
9440.6044 
9441.76 17 
9443.6400 
9444.5804 
9446.00 19 
9446.3072 PB 
9447.3418 Is* 
9449.7556 IS* 
9450.3183 
9451.6308 
9455.6000 ISQ 
9456.2806 
9457.167 1 
9459.6182 JQ SO 
9462.4735 Is* 
9466.0681 
9466.7494 
9468.0843 Is* 
9469.9732 Is* 
947 1.0237 
9475.57 14 
9475.7474 
9476.0 151 
9476.7436 
9479.0554 Is* PB 
9479.7144 IS* 
9480.3724 
9483.8484 
9485.1334 
9490.4955 
9492.36 17 
9494.1150 IS* 
9496.6078 IS* 
9500.9580 
9502.6946 IS* 
9502.8726 IS* 
9503.2637 IS* 

6.0- 
2.0- 
5.0- 

6.0- 
6.0- 
6.0- 
1.0- 

- 

6:O 
2.0 
6.0 

5:O 
5.0 
5.0 
2.0 

1.34 1.36 .02 . .655 
.151 .224 1 : 375 

.910 
1.335 
1.012 
2.69 

.895 .015 

.525 .190 

.454 .442 

.88 .81 

18502.505-23204.303 
28 156.938-18753.100 
19776.964- 9179.262 
25872.321-16276.332 

24970.474-35553.728 
21218.180-31610.821 
18147.975-28740.433 
22358.512-17776.483 

- . 4 . 0 -  3.0 
- . 3.0- 2.0 . - . 3.0- 3.0 - . 3.0- 2.0 

1.5- 2.5 1.5- 2.5 - . 4 . 0 -  5.0 
- . 3.0- 2.0 

2.0- 3.0 2.0- 3.0 

1.460 1.204* 256 
0.860 0.865 5 
1.049 0.970 79 
0.830 0.565* 265 
1.149 1.670 521 
1.040 1.055 15 
1.435 1.140 295 
0.928 1.473 545 

1.270 1.250* 20 
1.049 1.035 14 

0.292 0.706 414 
1.119 1.057 62 
0.830 0.814~ 16 

-dii -184 
-106 
-273 

12 
253 255 
000 13 

173 173 
-087 

170 167 
-106 -111 

-45 
379 352 

5 4  

-217 

- 
- 

11144 11668 524 14551.607- 3969.846 
21812.632-32GO4.416 
19426.512-36016.377 
16734.151- 6144.515 

27909.524-17323.291 
13147.975-29733.159 

14592.549-25275.795 
26070.615-15Q8.530 
20540.110-31119.494 

19059.958-29637.242 

26317.729-15745.648 
26341.320-36912.410 

20521.579-31085.744 

;936 11477 .541 

1:270 11250 .020 
1.05 1.03 .02 

o i 4 . 0 -  4 . 0  4 . 0 -  4 . 0  
-5 I 3.0- 4 . 0  3.0- 4 . 0  

-2 I 2.0- 1.0 2.0- 1.0 
0 I 3.5- 3.5 3.5- 3.5 

I 

-2 I 3 . 0 -  2.0 3.0- 2.0 

-1 I 5.0- 6.0 5.0- 6.0 
I 

1 

I 2.0- 1.0 

1 I . - . 4 . 0 -  3.0 
1.1 . - . 8.0- 7.0 

-2 I 6.0- 5.0 6.0- 5.0 
-2 I 3.0- 3 . 0  3.0- 3.0 
- 1 1  . -  . 1.0- 2.0 
1 I 2.0- 1.0 2.0- 1.0 

- 4 1  . -  . 6.0- 5.0 

-2 I 1.0- 2.0 1.0- 2.0 

. 3 . 0 -  2.0 6 1  . -  
- 4 1  . -  . 5.0- 4 . 0  

0 I 1.0- 0.0 1.0- 0.0 

1 I 1.0- 1.0 1.0- 1.0 
-1  I 2.0- 1.0 2.0- 1.0 

1 I 1.5- 1.5 1.5- 1.5 
0 I 6.0- 5.0 6.0- 5.0 
0 I 0.0- 1.0 0.0- 1.0 

I 
I 

I 

I 

I 

.295 .703 -408 
. .055 

-832 .806 .026 
10578.752 2 

1 10577.223 3 
10572.843 2 

1 10572.082 2 
1 10571.091 2 

1 
1.375 1.020 355 1-208 -208 

I 113 
1.180 1.145* .35 I 149 
0.000 O.OOO*  0 1-170 -168 

1-055 
1.246 0.795 451 1-035 -37 

1:325 1:410 .085 
1.251 .804 -447 
1.152 .589 .563 

.350 .888 .538 

10563.352 2 
1 10565.163 4 
1 10561.151 6 
1 10550.391 2 
1 lG553.902 2 
1 10555.796 2 

10555.625 2 
1 10550.559 3 

10550.353 2 
1 10550.065 2 
1 10549.254 2 
1 10546.670 4 

10545.968 2 
1 10545.216 3 
1 10541.351 5 

10539.923 2 
2 10533.958 3 
1 10531.897 3 
1 10529.952 3 

10527.185 2 
1 10522.355 2 
1 10530.445 2 
1 10520.248 3 
1 10519.815 4 

. . - . . . . . - 
1.150 0.535 565 i-i79 -178 
1.932 0.000* 0 1-109 -110 
0.350 0.858* 538 I 30 22 
1.060 1.135 75 1-010 -21 

1-050 
1.103 0.972 131 1-148 -148 

I 
1.110 1.283* 178 I -260 

-34 1.120 0.000* 0 I 
.0.066 0.000 0 1-010 -12 

1.340 0.295 1045 I 092 90 
1.455 2.403 948 I 105 104 

1-061 

I 000 
0.420-0.019* 439 I 421 421 

1:099 :954 .145 15856.888-26407.449 

22837.092-33387.151 
23578.836-34128.094 
14763.705-25310.375 

20425.711-30970.926 
21031.2523-31572.610 

22541.470-12007.503 
12672.411-29204.308 
15449.472-25979.424 

-0.07 . 
1:335 :289 1046 
1.455 2.405 .950 

-42 -0.02 .44 
1.180 .878 .302 
. 1.260 

1.190 0.896* 294 i-221 -219 
0.000 1.260 0 1 45 48 

1-050 
20830.616-31352.983 

26696.033-37215.900 

17615.432-28135.$24 
25617.477-35137.730 

i i  . -  . 8.0- 7.0 
3 1  . -  . 2.0- 2.0 

-5 I 2.0- 2.0 2.0- 2.0 
-2 I 5.0- 4 . 0  5.0- 4 . 0  

._. 

1.110 o.ooo* o i -240 
1.450 1.101 349 1-288 -299 
1.360 1.525* 165 1-025 -13 
1.315 1.455 170 I 20 21 

1:370 1:537 .167 
1.315 1.485 .170 

I 



c 
C HA'JEtIU::BER I 

1 10516.122 2 
1 10515.718 1 
1 10512.906 2 
1 10512.089 1 
1 10511.546 4 
2 10538.057 2 
1 10506.923 3 
10506.160 2 

1 10505.615 2 
1 10504.565 6 
1 10502.780 3 
1 10500.935 2 
1 10499.3M 2 
1 10498.391 5 
10489.624 2 

1 10489.305 3 
1 10489.141 3 
1 10486.923 8 
10485.045 2 
10584.663 2 

1 10482.922 2 
2 10490.367 3 
1 10479.760 3 
10379.653 3 

1 10478.861 2 
10477.874 2 

1 10477.277 3 
10474.696 2 

1 10473.103 2 
1 10470.223 6 
1 10470.600 3 
1 10469.839 2 
1 19467.520 3 
10466.895 2 

1 10454.780 3 
1 10464.O'tb 3 
1 10463.204 3 
1 10'151.502 6 
1 13459.429 2 

1 13453.875 2 
1 lt'trO.963 4 

_ _  - - 
1 10423.119 2 
1 1G437.715 3 
1 10455.736 2 
1 10455.736 2 
1 10453.865 2 
1 10453.650 4 
1 10450.842 5 
1 10450.542 2 
1 10449.302 2 
1 104q8.809 2 
10448.425 2 

1 10444.781 2 
1 10444.781 2 
1 10442.017 2 

14692.549-25208.672 
17081.874-27597.590 
17045.776-27553,688 
15763.705-25275.795 
24970.474-35,G2.018 
29269.625- 18761.530 
2 17 03.96 0 -322 10. e85 

16532.104-27037.718 
13726.661-24231.226 
17615.482-28118.262 
29118.602-39619.530 
23814.130-34313.475 
23100.837-33599.280 

19236.116-29725.422 
25074.585-35563.728 
10486.922- 0.000 

21337.573-31820.494 
24206.690-13726.318 
22377.599-32857.357 

20065.327-30544.187 

16534.379-27311.658 

20306.482-30779.585 
14737.788-25208.672 
28358.512- 17897 -917 
21227.793-31697.633 
29617.177-40084.697 

20654.712-31119.494 
14763.705- 4299.659 
21603.247-32066.452 
14232.176-24753.684 
19426.512-29835.947 
20697.435-10238.473 
2G036.676-X495.570 
19558.257-30016.377 
15249.635-25707.348 
24742.032-35197.829 
22181.368-32637.106 
26730.201-16276.332 
25499.501-35953.183 
13G46.103-28496.950 

22219.737-32669.040 
13517.667-23966.450 

283a.462-17~97.917 

226C5.777-33111.557 
28210.060-17765.281 
19203.415-29645.433 

I . 2.0- 2.0 I - 1 1  . -  
2 I - - . 4 . 0 -  4 . 0  I 
-6 I 1.0- 0.0 1.0- 0.0 I 
-1 I . - . 1.0- 1.0 I 
2 I 4 . 0 -  3.0 4 . 0 -  3.0 I 
12 I 5.5- 5.5 5.5- 5.5 I 
-2 I 5.0- 4 . 0  5.0- 4 . 0  I 

I 

I I 
1 I . - . 3.0- 2.0 I 
0 I 3.0- 2.0 3.0- 2.0 I 
0 I . - . 2.0- 3.0 1 
7x1 . - . 4 . 0 -  4 . 0  I 

- 1 1  . -  . 6.0- 6.0 i 
-2 I 3.0- 2.0 3.0- 2.0 I 

1 I 

I I 
I 0.292 0.490 198 I 
I 1.217 0.930 287 I 

1-0.066 0.706 772 1 

. .194 I 1.110 1.296 186 I 

1:468 1000 I 1.474 0.000 0 I 36 

11444 11680 .236 I 1.460 1.679* 219 1-090 

I I oon 
1:113 .990 .123 I 1.120 0.995 125 1-083 

i 0.300 i.3oo*iooo i-iii 
11150 :409 -741 1 1.150 0.411 739 1-085 

I 1.450 1.250* 200 I 32 
i 1.510 i.ii5+ 395 i+ 
I 0.890 1.030* 140 I 092 

1:532 11620 .088 I 1.520 1.606 86 I 51 
I I 

-49 
-100 
35 
-45 
-90 
39 3 
-83 

-133 
-79 
33 

92 
55 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I I 

- 1  i 7.0- 7.0 7.0- 7.0 i iii55 11220 .065 i 1.155 1.220 65 i-316 -315 i 
-2 I 4 . 0 -  3.0 4 . 0 -  3.0 I 1.507 1.202 -305 I 1.507 1.204 303 (-070 -78 I 
1 I 1.0- 0.0 1.0- 0.0 I .355 . I 0.355 0.000 0 I 179 179 I 

I I .  I I I 
I 

1 1  
-5 I 
2 1  

I 
1 1  

I 
-2 I 

I 
0 1  

-1 I 
5 1  

-1 I 
0 1  

I 
-2 I 
0 1  

-1 1 
o i  
-6 I 

0 1  
-19 I 
-1 I 
2 1  

-1 I 
-2 I 
-4 I 
-2 I 

0 1  
-3 I 
-1 I 
6 1  

I .  . - . 4 . 0 -  4 . 0  I . 
1.5- 2.5 1.5- 2.5 I .897 . - . 7.0- 6.0 I . 
5.0- 5.0 I .  . - . 3.0- 3.0 I . 

I .  
5.0- 5.0 5.0- 5.0 I .961 

I .  
4 . 0 -  3.0 4 . 0 -  3.0 I 1.125 
3.0- 2.0 3.0- 2.0 I .815 
. - . 3.0- 3.0 I . . - . 4 . 0 -  4 . 0  I . 

7.0- 6.0 7.0- 6.0 I 1.373 
I .  

1.0- 2.0 1.0- 2.0 I .204 
1.0- 2.0 1.0- 2.0 1-0.070 . - . 2.0- 2.0 I . . - . 5.0- 4 . 0  I .965 . - . 3.0- 3.0 I . 

I 7.0- 6.0 7.0- 6.0 I 1.248 
I . - . 6.0- 5.0 I . . - . 2.0- 2.0 I . ' 2.0- 2.0 2.0- 2.0 I .715 
1 . - . 4 . 0 -  3.0 I . 
1 . - . 3.0- 3.0 I . 
1 . - . 3.0- 2.0 I . 
1 9.0- 8.0 9.0- 8.0 I 1.210 
I 4 .0 -  4 . 0  4 . 0 -  4 . 0  I .694 
I . - . 4 . 0 -  3 . 0  I . 
1 . - . 4 . 0 -  3.0 I . 
1 . - . 2.0- 3.0 I . 
I I .  

1 1 . - . 3.0- 2.0 1 . 
2 I . - . 2.0- 3.0 I . 

- 1  I . - . 2.0- 1.0 I . 

i i i 
I 1.137 1.240 103 I -248 I 

-785 112 i 0.863 0.784 79 i 269 265 i 
I 1.076 1.101 25 1-216 -211 I . -16 I 1 50 I 
I 0.998 0.946 52 1-156 -159 I 
I 1-010 I 

11032 .071 I 0.961 1.035 74 1-063 -62 I 
I I I 

-850 .275 I 1.123 0.860 263 1-177 -177 I 
.489 .326 I 0.815 0.490 325 1-047 -48 I 

I 0.830 0.450* 380 1-191 -188 I 
I 1.346 1.187 159 I- -19 I 

-7 I 
1 I I 

.a14 .610 I 0.200 0.814 614 I 32 33 I 
1.482 1552 1-0.066 1.452 1548 I 191 190 I 

I 0.060 0.910* 850 1-103 -103 I 
.965 .OOO I 0.970 0.975 5 1-177 -177 I 

I 1.435 1.330* 105 I -266 I 
11428 .180 I 1.250 1.431 181 I 182 182 I 

I 1.216 1.085 131 1-030 0 I 
1-0.145 1.140 1285 1-083 -83 I 

.720 .005 I 0.715 0.720 5 1-144 -144 I 
I 0.980 1.080~ 100 I -43 I 
I 0.780 0.820~ 4 0  I 36 I 
I 0.950 1.850* 930 1 201 I 

1:105 .lo5 I 1.200 1.105 95 1-056 -56 I 
.798 -104 I 0.694 0.810 116 I 30 30 I 

I 0.000 0.450* 0 1-250 -255 1 
I 0.750 1.000* 250 I 50 51 1 
I 0.892 0.760 132 1-156 -154 I 
I I 000 I I 0.977 1.315 338 I -141 I 
I 0.865 1.680* 815 I 135 I 
I 1.021 0.705 316 I -264 I 

11518 .145 I 1.380 1.510* 130 1-015 

9506.6010 
9506 -9663 
9509.5092 
9510 -2483 
9510.7396 
9513.8974 
9514.9243 
9515.6 153 
9516.1089 
9517.0601 
9518.6776 
9520.3500 
9521.7927 
9522.657 0 
9530.6159 
9530.9057 
9531.0547 
9533.0706 
9534.7781 
9535.1255 
9536.7091 
9539.0340 
9539.5865 
9539.6839 
9540.4050 
9541.3036 
9541.8473 
9544.1985 
9545.6502 
9547.6740 
9547.9321 
9548.626 1 
9550.7415 
9551.3118 
9553.2422 
9553.9123 
9554.6811 
9556.230 1 
9558.1296 
9558.5555 
9558.6359 
9559.3269 
9559.6962 
9561.5056 
9561.5056 
9563.2 169 
9563.3861 
9565.9831 
9566.2577 
9557 -3930 
9567.8444 
9568.1960 
957 1.5342 
9571.5342 
9574.0678 

NOTES _------- 

IS* 

IS* 

IS* 

IS* 

IS* 

IS* 

IS* 

S* CP 

CP 

c2 
c2 

IS* 

c2 
c2 



I 
1 0.300 1.473 1173 
I 1.110 1.155* 45 
I 0.790 1.160~ 370 

I 1.245 1.020~ 225 
I 1.675 0.825 850 

C h'AVE!iL'::3ER ___---- -----. 
1 10441.520 
1 10440.2Z4 
1 10438.854 
1 10438.131 
1 10437.331 
1 10435.652 
1 10434.253 
1 10433.670 
1 10433.214 
1 10432.683 
1 10431.945. 
2 10426.g26 
1 10425.494 
1 lG'123.039 
1 10422.748 
1 10421.104 
1 16420.895 
1 10q17.932 
1 10417.367 
1 10417.357 
1 10417.030 
1 10413.983 
1 10413.571 
1 10410.035 
1 10G07.904 
1 10407.653 
1 10407.430 
2 10406.751 
1 10404.542 

OBS TERM I 
IS IS I WAVELENGTH NOTES 

.---------+-------------------- 

I 
103 103 I 
203 204 I 

217 I 
189 189 I 

153 154 I 
-353 I 

-036 -36 I 
124 120 I 
-312 -312 I 
446 451 I 
-282 -282 I 
-010 -21 I 
-087 -87 I 

233 I 
-079 -80 I 
36 38 I 

61 I 
-68 I 

10 13 I 
-228 I 

-175 -175 I 
000 0 I 
-090 -89 I 

151 1 
30 16 I 

583 I 
-141 I 

-212 -213 I 
-87 I 

-265 -270 I 
-330 -381 I 

9574.4318 
9575.6570 
9576.9585 
9577.6321 
9578.3662 
9579.S981 
9581.1587 
9581.727 1 
9582.1459 
9 592.628 1 
9583.3125 
9585.0164 
9589.24 14 
9591.5001 
959 1.7679 
9593.2810 
9593.4734 
9596.20 19 
9596.7224 
9596.7224 
9597.0329 
9599.8362 

1 
0 
2 
2 
0 
2 
-5 
0 
0 
3 
3 
-2 
-3 
0 

-1 
0 
3 
-2 
-2 
2 
0 
0 
-2 
0 
1 
-3 
-3 
2 

-13 
-1 
-1 

-1 

-3 
2 
2 
0 
0 

-1 
-3 

0 
0 
-4 
10 
-16 

0 
2 
3 
3 

-1 
0 
0 

3.0- 2.0 3.0- 2.0 i 
2.0- 1.0 2.0- 1.0 I - . 4 . 0 -  5 . 0  I 
3:O- 2.0 3.0- 2.0 I 

- . 4 . 0 -  3.0 I 
2.0- 2.0 2.0- 2.0 1 - . 5.0- 4.0 I - . 5.0- 6.0 I 
2.0- 1.0 2.0- 1.0 I - . 3.0- 4 . 0  I - . 4 . 0 -  3.0 I 
1:s- 1.5 1.5- 1.5 I - . 3.0- 2.0 I 
3.0- 3.0 3.0- 3.0 I 
6.0- 5.0 6.0- 5.0 I 

- . 2.0- 1.0 I 

- . 5.0- 5.0 I - . 4.0- 3.0 I - . 3.0- 3.0 I 
3:O- 2.0 3.0- 2.0 I 

2:o- 1.0 2.0- 1.0 I 

1.527 1.133 .394 i 1.520 1.123 397 
1.444 2.166 -722 I 1.455 2.188 733 

I 1.270 1.325* 55 
667 :8ll 1:482 .671 I 0.815 1.482 

2 25034.687-35482.013 
3 13517.647-23953.307 
3 21253.339-31697.633, 
2 17911.977-28345.647 
6 14692.549-25125.763 

2 14025.007-24456.945 
3 27466.315-17039.457 
2 19436.402-29921.899 
4 14737.788-25160.827 
6 16C0,3.909-27311.658 
2 21031.258-31452.362 
2 23735.353-34156.245 
2 20053.465-30451.399 
2 22219.737-32637.106 
2 25064.653-35482.018 
3 20540.110-30957.140 
2 23004.649-33413.637 
2 18147.975-28561.548 
2 20709.453-31119.494 
3 20306.432-30714.335 

4 25074.535-35432.018 
2 2i340.100-14+33.351 
1 24780.935-35185.490 

3 27755.977-17323.291 

2w 3iaw.035-21491.439 

i 1.210 1.679* 469 . .372 I 0.892 1.265 373 
I 0.610 1.187* 577 
I 1.145 0.000* 0 

.29 .31 .02 1 0.292 0.314 22 
I 1.370 1.250* 120 
I 0.975 O.OOO* 0 

11785 1:355 430 I 1.793 1.354 439 
I 1.555 1.070* 485 

.:815 :SO0 .015 I 0.815 0.800 15 
1.100 1.034 .066 I 1.098 1.035 63 

I 1.455 0.852 603 
:933 1:305 .372 I 0.935 1.305* 370 

I 0.925 0.990 65 
I 0.750 0.820~ 70 
I 0.980 1.679 699 

.834 .982 -148 I 0.830 0.980* 150 
I 1.196 0.872 324 

IS* 

IS* 

PB 

IS* 

IS* 
c2 
c2 
IS* 

IS* 

IS* 

IS* 

IS* 

IS* 

IS* 

- . 5.0- 5.0 i . 
3.0- 2.0 3.0- 2.0 I 1.240 

- . 4 . 0 -  4.0 I . 
- . 4 . 0 -  3.0 I . 

4:O- 3.0 4 . 0 -  3.0 I 1.507 
1.5- 1.5 1.5- 1.5 I 1.173 - . 2.0- 1.0 I . 

3:O- 2.0 3.0- 2.0 I 1.056 .784 i 1.049 0.784 265 

I 1.380 0.000* 0 

.814 .426 I 1.240 0.814 426 
I 1.123 1.150 27 

.683 .176 I 1.507 1.679 172 

.925 .752 I 1.025 1.925* 900 

9600.2207 
96 03.4807 
9605.4479 
9605.6796 
9605.8854 
9606.5121 
9608.5517 
9611.7083 
961 1.9948 
9614.0340 
96 14.4103 
9614.8153 
96 18.0204 

190 190 I 9619.3225 
-203 I 9619.4345 

-406 -403 I 9620.2991 
-066 -67 I 9621.3713 
25 23 I 9621.9019 

9623.0559 
9624.2333 
9624.3260 
9625.0478 
9625.5028 
9526.6030 
9628.1133 
9629.6537 
9631.3969 
9633.8082 
9634.6670 
9635.1647 
9638.9885 
9640.0071 

16 11 i 9618.2249 

0.830 0.905* 75 
1.155 1.020 135 
1.263 1.095 168 

1 10401.125 4 
1 104C0.815 2 
10398.609 2 

1 10398.202 2 
10397.764 2 

1 10394.299 2 
1 10394.078 2 
1 10392.892 3 
1 10392.771 2 
1 10391.837 2 
1 10390.679 4 
1 10390.106 3 
103e9.860 2 

19236.116-29637.242 
22S9.053-33229.869 

21812.682-32210.885 

13578.669-28972.971 
21515.135-31909.212 
14692.549- 4299.659 
18997.584-29290.355 
12159.465-22551.302 
220?3.306-32478.9&6 
23766.136-34156.245 

7.0- 6.0 7.0- 6.0 i 1.160 1.020 .NO - . 4 . 0 -  5.0 I . 
- . 4.0- 4 . 0  

-293 

1 : 060 
2.160 

I .  

I .  

I 
1 1.040 0.995 45 73 i 

138 I 
50 51 I 

.482 1189 

.110 .OS0 

.310 .850 

1.932 0.794 1138 
1.180 0.883* 292 
0.292 1.482 1190 
1.280 0.920 360 
0.844 0.000* 0 
1.060 1.110 50 

' 2.162 1.305 857 

. - . 1.0- 2.0 . - . 1.0- 1.0 
2.0- 2.0 2.0- 2.0 

- . 5.0- 6.0 
1 - . 4 . 0 -  3.0 

6.0- 6.0 6.0- 6.0 
1.0- 1.0 1.0- 1.0 

1 
-22 I 

010 10 I 
87 82 I 

I 
-156 -186 I 
-210 -210 I 
10 7 I 

-209 -207 I 

304 I 

ioxJ.5e4 2 
lOZS7.459 2 
10335.710 2 
10-385.219 1 
10335.032 1 

16532.104- 6144.515 
20830.616-31218.105 
23720.664-34107.375 

. - . 3.0- 3.0 
- . 8.0- 8.0 
- . 3.0- 3.0 
- . 2.0- 3.0 - . 3.0- 2.0 

22416.990-32803.199 
28559.792-38955.840 
17911.977-25295.380 
14912.011-25293.751 
22429.954-32809.844 
29233.723-18356.461 

22837.092-33212.897 
20697.435-31069.124 
23550.352-33920.944 

10353.403 4 
103S1.742 3 
10379.853 2 
10377.265 1 
10376.340 2 
10375.804 3 
10371.638 2 
10370.592 2 

I .  I 
0 - . 7.0- 8.0 I . I 1.250 1.135 115 - . 3.0- 2.0 I . I 1.090 1.040* 50 

3.0- 4 . 0  3.0- 4 . 0  I 1.110 1:105 .005 1 1.110 1.110~ 
I 

45 40 I 

-135 -136 I 
-053 -49 I 



J 

1 10368.782 2 24816.699-35185.490 -9 
1 10356.754 3 14292.176-24653.931 -1 
1 10365.870 2 23i07.126-33572.999 -3 
1 10353.639 2 
1 10’362.053 6 

10360.758 2 
2 10350.416 3 
1 10357.467 2 
1 10357.029 2 

10356.445 2 
1 10355.355 0 
1 10355.400 2 

10354.012 2 
1 10353.640 4 
1 10352.523 2 
1 10351.597 5 

10351.351 2 
1 10351.301 3 
1 10349.333 2 

10349.512 2 
1 103G8.975 2 

10345.497 1 
1 10340.502 4 

10337.803 1 
1 10336.375 3 
2 10334.485 3 
1 10332.747 2 
1 10330.513 3 
1 10330.112 2 

10329.990 2 
1 10329.851 3 

10329.536 2 
10323.020 2 

1 10325.458 2 
10313.632 2 
10317.177 2 

1 10315.110 4 
1 10314.950 2 
1 10314.692 4 
1 10313.550 2 
1 10311.399 3 

10308.8’t3 2 
1 133C7.511 6 

?Ci07.258 2 
1 103’)5.137 5 
1 10305.014 3 
1 10301.809 3 
1 10303.645 5 ~ _ . _  

1 10303.563 3 
1 10302.977 2 
1 10300.536 2 
1 10296.1&2 3 
1 10295.962 2 

10295.875 2 
1 10295.003 3 

19553.257-27921.899 -3 
14763.705-25125.763 0 

29026.425-18666.006 -3 
22219,737-32577.204 0 
23814.130-34171.155 4 

27447.115-37803.470 0 
176 15.482-27970.881 1 

20043.465-30397.106 -1 
220Z3.306-32440.127 2 
20043.455-30395.062 0 

19203.415-29554.716 0 
20769.512-31119.494 1 

18147.975-28496.950 0 

20877.660-31218.105 -3 

19776.904-30113.280 -1 - __. 

22341.990-i2007.503 -1 
207 09.458-3 1042.204 1 
26”J5.3Z3-37215.900 1 
24149.361-34479.473 0 

20043.465-30373.329 -3 

22429.984-32755.472 0 

22083.306-32404.416 0 
25064.653-35379.603 0 
18045.103-28360.802 -2 
24347.551-34561.105 -4 
24653.345-14341.947 1 

14853.317-25160.827 1 

19776.904-30083.102 -1 
25074.535-35379.603 -4 
16532.104-26636.911 2 
18602.505-23906.150 0 
16734.151-27037.718 1 

15~t06.760-25707.3M -2 
19558.257-29354.442 -3 
26572.296-16276.332 -2 

20697.436-30992.449 -10 

24216.272-34519.250 -1 

. - . 2.0- 1.0 
5.0- 4 . 0  5.0- 4 . 0  
. - , 8.0- 9.0 
. - . 2.G- 2.0 

1.0- 1.0 1.0- 1.0 

2.5- 2.5 2.5- 2.5 
. - . 4 . 0 -  4 . 0  . - . 6.0- 5.0 

. - . 10.0- 9.0 . - . 2.0- 2.0 

5.0- 5.0 5.0- 5.0 
. - . 6.0- 6.0 

5.0- 4 . 0  5.0- 4.0 

2.0- 3.0 2.0- 3.0 . - . 2.0- 2.0 

. - . 3.0- 4.0  

7.0- 8.0 7.0- 8.0 

6.0- 6.0 6.0- 6.0 
0.5- 1.5 0.5- 1.5 . - . 3.0- 3.0 
5.0- 4 . 0  5.0- 4 . 0  . - . 5.0- 4 . 0  

5.0- 4.0 5.0- 4 . 0  

. - . 4 . 0 -  4 .0  

6.0- 5.0 6.0- 5.0 
. - . 3.0- 3.0 

4 . 0 -  3.0 4 . 0 -  3.0 
3.0- 4 . 0  3.0- 4.0 
1.0- 2.0 1.0- 2.0 

4 . 0 -  3.0 4.0- 3.0 

6.0- 5.0 6.0- 5.0 . - . 4 . 0 -  3.0 
. - . 3.0- 2.0 

6.0- 5.0 6.0- 5.0 . - . 2.0- 2.0 
. - . 6.0- 5.0 

1.0- 2.0 1.0- 2.0 
2.0- 1.0 2.0- 1.0 
. - . 2.0- 2.0 

7.0- 7.0 7.0- 7.0 

1959 1:080 .121 

-01068 0:315 .383 

1.149 

.925 

.925 

1:020 

.365 216 

-015 .090 

.920 

.830 .190 

1.060 1.155 .095 

1 ; O l  1:05 - 0 4  
1.375-0.016 1391 

1:055 1:485 .430 

1930 1:325 

1.06 1.05 

.694 .887 .193 

.85 .85 
. .21 

:7e6 1790 

1.02 1.13 .ll 

.898 

.89 
-0.144 

1 :25 

.094 .196 

.72 .17 

.175 1319 

.21 .040  

I 
1.165 0.905 260 I 16 
0.970 1.030 110 1-066 
1.135 1.160* 25 I 
0.145 1.070*1215 1 

I 
1.150 1.365 215 I 126 
0.750 0.980* 230 1-040 
0.890 1.230 340 I 170 

0.066 0.314 380 1-036 

I 

24 
-66 
-93 
-35 
-36 

120 
-4 1 
165 

0.000 1.220* o i 0 
1.450 0.194 1256 1-154 -154 

0.925 1.005 80 I 123 123 
1.060 1.120* 60 1-010 -9 
0.925 0.920 5 I 031 46 

I 124 

I 

1-010 

I 
I 20 

1.021 0.831 190 1-148 -151 
1.070 0.814* 256 I 59 56 

1.049 0.810 239 1-203 -204 

1.060 1.155* 95 I 25 27 

1.012 1.050 xi i-127 -125 
1.370-0.019 1389 I 390 391 
1.240 1.010 230 I 147 
1.055 1.485 430 i i o  9 
1.262 0.944 318 1-010 -15 

0.925 1.345 420 1-061 -75 
I 
1-27 1 
I 10 

1-010 
I 10 

1.279 1.005 274 1-083 -89 

1.060 1.055 5 I 069 70 
0.980 1.165 185 I 12 
0.694 0.887 193 I 102 102 
1.300 1.100* 200 I 73 72 
0.860 0.852* 8 I 220 218 

0.786 0.800 14 I 051 53 

1.012 1.150* 138 (-220 -220 
1.507 1.165 342 I 096 96 
0.300 1.260* 960 1-103 -103 
0.910 1.105 195 I 000 4 
0.928 1.300* 372 1-327 -328 
1.005 1.170* 165 I -138 
0.890 0.720 170 (-069 -73 

-0.145 1.180*1325 1-010 -16 

1-010 

I 

1.014 1 . 8 8 0 ~  866 I 237 239 
1-157 

1.250 1.210* 40 1-132 -143 

9641.6899 IS* 
9643.5761 
9644.3985 
9646.4747 
9647.9465 IS* 
9649.1571 
9649.4756 
9652.2230 
9652.6312 
9653.1755 
9653.2594 
9654.1497 
9655.4438 
9655.7908 
9656.8326 IS* 
9657.6964 IS* 
9657.9260 
9657.9726 
9659.2025 Is* 
9659.6421 IS* 
9660.1433 
9663.3909 
9668.0588 Is* 
9670.5830 IS* 
9671.9190 
9673.6869 
9675.3150 
9677.4073 IS* 
9677.7830 IS* 
9677.8973 
9678.0181 IS* 
9678.3226 IS9 
9679.7433 IS* 
9682.1169 
9688.5501 IS* 
,9689.9164 IS* 
9690.9 186 
9692.0085 
9692.2509 
9693.324 1 
9695.3462 
9697.7454 IS* 
9699.0033 
9699.2319 
9700.2399 PB 
9701.3534 
9701.5464 
9702.6424 IS* 
9702.7 149 
9703.27 15 
9705.5239 
9709.6752 IS* 
9709.8827 
9709.9647 
9710.7872 IS* 



1 
1 

1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 

1 
1 

1 
1 
1 
1 
1 
1 

10293.359 
10293.065 
10230.332 
10289.214 

2 
3 
2 

20521.579-30514.939 
22083.306-32381.372 

23231.721-33570.935 
13517.647-25806.381 
16532.104-26820.330 
20S90.68+31278.667 

23100.837-33387.151 
23005.649-33289.869 
23315.209-33599.280 
23550.352-33333.699 
20521.579-10238.473 
15424.337-25707.348 
21600.100-31ti31.871 

18046.108-23326.610 
23763.470-34042.040 

21420.983-31697.633 
19074.292-29350.139 
23682.680-33758.100 
22637.092-33111.557 
21603.247-31076.909 
31724.820-22451.834 

. 6.0- - 1 1  . -  
-1 I 6.0- 5.0 6.0- 

. 5.0- 0 1  . -  
1 I 2.0- 1.0 2.0- 
0 1  . -  . 3.0- 

-1 I . - . 5.0- 

I 

I 

I 

I 
5.0 I 
5.0 I 

I 
I 

.132 I 
I 
I 

-801 I 
I 
I 
I 

.232 I 

.OF6 I 

.284 I 
I 

-184 I 
I 
I 
I 
I 
I 
I 
I 

.622 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.10 I 
I 
I 
I 
I 

.390 I 

.38 I 
I 

.310 I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
I 
I 
I 

1.246 1.111 
1.060 1.190 

1.235 1.130s 
0.892 0.094 
0.300 1.160 
1.308 1.010* 

1.520 1.288 
1.196 1.095 
1.335 1.606 
1.090 0.930~ 
1.246 1.431 
1.106 0.720 
1.390 1.120 

0.694 1.260* 
0.970 0.806r 

1.663 1.187 
1.532 0.910 
1.180 1.530* 
1.110 1.315* 
0.060 0 . 0 0 0 ~  
1.186 O . O O O *  

135 
130 

1 
1-229 
1-072 
I 40 
I *  
1-114 
1-086 
1-103 

1 
-229 I 
-72 I 

1 
36 I 

-115 I 
-86 I 
-103 I 

97 12.3382 
9712.6156 
9715.1951 
9716.2508 
9716.7031 
97 17.1366 
9717.4143 
97 18.7472 
9719.0364 
9720.0267 
9721.1127 
9721.7942 
9722.0202 
9722.1582 
9723.289 1 
9724.3238 
9724.4865 
9726.3 106 
9727.9224 
9728.1297 
9728.8870 
9729.2913 
9730.1995 
9730.9562 
9731.5643 
9731.7045 
9731.7964 
9731 -8949 
9732.0645 
9733.0490 
9735.7058 
9736.7478 
9737.2296 
9738.454 1 
9740.6042 
9740.7305 
9741.2525 
9746.6373 
9747.1866 
9749.5469 
9751.1349 
9751.4745 
9753.6284 
9754.1947 
9754.1947 
9754.5487 
9754.902a 

1: 193 1 io61 
I 

4 . 0  I 
1.0 I 
2.0 I 

105 
798 
86 0 
,298 

232 
101 
27 1 
160 
185 
386 
27 0 

566 
164 

476 
622 
350 
205 

0 
0 

4 
5 
2 
3 

.893 092 102M.735 
10263.276 
10287.982 
10286.571 
10225.265 
10285.2 17 
10ZS4.068 
10283.347 
102?3.108 
10232.962 
10281.766 
10280.672 
10280.500 

5.0 i 
I 

1:288 
I 
I 054 
1-095 
1-055 

1 
52 I 
-95 I 
-58 I 

1 i 3.0- 2.0 3.0- 
-3 I 5.0- 5.0 5.0- 
-3 I 2.0- 2.0 2.0- 

2.0 i 
5.0'1 
2.0 I 
2.0 I 

1 ;520 

0 1  . -  . 3.0- 
2 I 6.0- 6.0 6.0- 
1 1  . -  . 3.0- 
-5 I . - . 6.0- 7 .0  i 

I . 4 * 0 -  4 . 0  I -21 . -  
2 1  . -  . 4 . 0 -  4 . 0  1 

I . 3.0- 4 . 0  I 0 1  . -  
3 I 2.0- 3.0 2.0- 3.0 I 
3 I . - . 6.0- 5.0 I 

- 1 1  . -  . 3.0- 2.0 I 
3 1  . -  . 2.0- 2.0 I 
371 . -  . 4 . 0 -  5.0 I 

I I 
1 I 

I . 8.0- 7.0 I 
I 

- 1 1  . -  
1 I . - . 4 . 0 -  4 . 0  I 

-61 . -  . 9.0- 8.0 I 
0 I 0.5- 1.5 0.5- 1.5 I 
1 1  . -  . 2.0- 2.0 I 
-31 . -  . 3.0- 3.0 I 

I I 
4 I . - . 3.0- 3.0 I 

-1 I 4 . 0 -  3.0 4 . 0 -  3.0. I 
0 I 1.0- 2.0 1.0- 2.0 I 
-81 . -  . 5.0- 6.0 I 
0 I 3.5- 4.5 3.5- 4.5 I 
1 1  . -  . 5.0- 5.0 I 
-21 . -  . 2.0- 3.0 I 
-21 . -  . 1.0- 2.0 I 
-41 . -  . 0.5- 0.5 I 

0 1  . -  . 5.0- 4 . 0  I 
1 1  . -  . 4 . 0 -  3.0 I 

0 1  . -  . 3.0- 2.0 I 
2 1  . -  . 1.0- 1.0 I 

-1 I . - . 8.0- 7.0 I 
-1 I . - . 6.0- 6.0 I 

0 1  . -  . 3.0- 2.0 I 
0 1  . -  . 6.0- 5.0 I 
0 1  . -  . 1.0- 0.0 I 

I 

I 

1 1  . -  . 6.0- 5.0 I 
5 1  . -  . 6.0- 7.0 I 

i- 
1 182 
1-137 
1-157 
I 
1-099 
1-005 
1-025 
I *  
I 16 
1-089 
1-158 

I -065 

-26 i 
182 I 

-137 I 
-159 I 

1 
-97 I 
-6 1 

1 
84 I 
16 I 

-158 I 

I 1 
I 53 1 
I 1 
1-182 -184 I 
1-042 -46 I 
I 046 49 I 
1 346 346 I 
1-043 -44 I 
I 158 158 I 
I 1 
I 169 170 I 
1-177 -177 I 
I 097 97 I 
I 247 247 I 
I 185 193 I 
I 206 206 I 
I 63 61 I 

75 I 
347* I 

I 
-32 I 

I 
I 
I 150 150 I 
1-075 1 
I 000 3 I 
I 5 9 1  
I 106 110 I 
1-164 -161 I 
1-230 -231 I 9760.4085 
1-272 -274 I 9761.2300 
1-030 -30 I 9761.4912 IS* 
1-005 5 I 9762.5311 IS* 

-89 I 
-66 I 
151 I 

1:431 

.910 

1 :247 4 
3 
2 

6.0 i 
2.0 I 

- ~ .  

10278.572 
10276.869 
10276.650 
10275 250 

IS* 
IS* 

IS* 1 :532 
16275.423 
10274.464 
10273.665 
10273.023 
10272.875 
10272.778 
10272.674 
10272.495 
1027 1.456 
10268.653 
10267.554 
10267.046 
10265.755 
10263.489 
10263.355 
10262.806 
10257.136 
10256.5% 
1G254.075 
10252.405 
10252.048 
10349.784 
10249.139 
10249.189 
102<5.817 
102iS. 445 

1 10245.265 
1 10247.682 
1 10245.610 
1 102W.632 
1 10242.664 
1 10241.802 
1 10241.528 
1 102$0.437 

3 
3 
2 
3u 
2 
3 
3 
4 

ISQ 

IS* 

1 :92 

1 
1 
1 
2 
1 
1 

1 
1 
1 
1 
2 
1 
1 
1 

22160.184-32432.680 

25499.501-35768.160 
24700.905- 14433.351 
2s70.685-36137.730 
30204-.810-19939.052 

26003.000-15745.648 
14025.007-24257.814 
19359.027-30216.163 
30575.731-20322.165 
17532.937- 7278.862 
29108.865-15356.461 
22416.990-32669.040 
20425.711-30675.497 
26535.775-16226.532 
24149.361-34393.550 
149 12.01 1-25160.827 
28036.676-3E235.120 
26664.159-36912.410 
20709.458-30957.140 
19959.027-30204.635 
25109.417-35354.050 
20521.573-30764,244 
16595.109-26836.911 
25371.962-35613.490 
23766.136-34006.573 

180'i6.108- 7774.653 
1.230 1.140 
0.694 1.463 

90 
769 
80 
100 
355 

0 

275 
39 0 
383 
151 
307 
115 
675 
965 
51 
392 
304 

3 
3 
4 

. . . . . . . . . - 
1.200 1.120* 
2.025 1.925 
1.170 1.525 
1.215 O.OOO*  

2102 

0.870 1.145~ 
0.975 0.585 
0.760 1.143* 
1.239 1.360~ 
1.235 1.545 
1.210 1.325~ 
1.675 1.000* 
1.340 0.375 
-0.071-0.122 
1.262 0.870~ 
0.496 0.800 
1.216 1.145 
1.135 O . O O O *  
1.240 0.980 
0.760 0.590* 
1.090 O.OOO* 
1.246 0.975 
0.999 1.260* 
1.165 1.090* 
2.162 0.000 

.975 

.76 
.555 
1.14 

3 1 227 1 :537 

c2 
c2 

71 
0 9755;OjGi 

9755.6291 
9757.6020 
9753.5335 

3 260 
170 
0 

27 1 

IS* 

26 1 
75 
0 

I 

0 
1 

I 



c 
I 

1 10239.793 5 13726.661-23766.450 4 I 3.0- 3.0 
1 10239.055 2 22429.984-32563.040 -1 I . - . 
1 10253.5G9 4 23330.616-31069.124 1 I . - . 

23766.136-13528.246 1 I . - . 1 10237.891 4 
1 10237.703 3 
1 10236.673 2 
1 10235.522 2 
1 10232.697 2 
1 10232.029 3 
2 10228.135 2 
1 10227.296 2 
1 10226.646 4 

1C223.544 2 
1 1022.903 4 
1 10221.659 2 
1 10217.763 4 
1 10217.502 2 
2 10216.252 2 
1 10215.742 2 
1 10214.626 3 
1 10213.329 2 
1 10212.944 2 
1 10212.E24 5 

10211.447 3 
1 10211.275 4 

10209.381 2 
1 10205.247 3 
1 10207.104 4 

16:.1!6.C61 2 
1 15?5:.512 3 
1 lOZOS.23 5 

10fC5.614 2 
1 10;04.755 2 

10252.466 1 
1 10201.414 3 

10198.789 2 
10196.468 2 

1 10195.874 5 
1 10191.495 2 
1 10191.003 2 
1 10183.473 3 
1 10186.495 3 

. 1 10185.460 3 
1 10115.361 4 
1 10114.422 2 
1 10153.019 4 
1 10132.972 3 
1 10182.617 2 
2 10112.102 2 
1 10181.727 2 
1 10178.222 2 
1 10177.760 4 
1 10174.431 2 
1 10171.790 2 

10171.290 2 

20306.452-30544.187 -2 I . - . 
lM55.SS8-25093.553 -2 I . - . 
21703.960-31939.345 -3 I . - . 
21737.407-31970.100 4 I . - . 
18602.505-28834.535 -1 I . - . 
22294.140-19666.006 1 I . - . 
25315.209-33502.506 -1 I . - . 
13726.661-23953.307 0 I . - . 
24030.570-34313.475 
25916.069-35137.730 
162?8.909-27106.673 
19Z65.603-30083.102 
317-58.755-21542.435 - 
15356.8233-25072.627 
18346.917-25561.548 
14737.783-24951.118 
27536.236-17323.291 
13147.975-28360.802 

22038.306-32299.581 

23004.649-33212.897 
23735.353-13528.246 

-2 
-2 
-1 
3 

.38 
3 

-5 
-1 
-1 
-3 

0 

-1 
-3 

. .  

. .  

. .  . .  

. .  . .  . .  . .  . .  
3.0- 3.0 

. .  

. .  . .  
I 

I 
I 
I 

26311.368-16604.756 0 I . - . 
16155.109-26360.997 1 I . - . 
21812.682-32017.434 3 I . - . 
25769.512-30970.926 0 I . - . 

16155.109-26350.982 
20990.684-31182.179. 
2i153.741-34349.740 
21263.339-31451.814 
19959.027- 9772.532 
10496.922-23672.390 
10426.922-2'2672.283 

15249.635-25't32.655 
23281.721-33454.592 
23416.666-33599.250 
24615.450-14i33.351 

18578.669-287s.oa5 

30303.890-23322.165 
247(12.092-3'i920.315 
14025.057-24202.966 
23559.352-3372i.837 
21312.652-319t4.470 

1 
1 1  
0 1  
4 1  

-2 I 
0 1  

-8 I 
0 1  
6 1  

-1 I 
1 1  
3 1  
3 1  

-4 I 
-1  I 

1 1  
4 1  
2 1  

I 

I 
3.0- 3.0 I . 
4 . 0 -  3 . 0  I . 
8.0- 8.0 I . 
1.0- 1.0 I . 
4 . 0 -  3.0 I . 
1.0- 1.0 I . 
5.0- 6.0 I . 
3.0- 4 . 0  I . 
6.0- 5.0 I . 
3.5- 2.5 I . 
2.0- 2.0 I . 
3.0- 2.0 I . 

I .  
7.0- 6.0 I . 
3.0- 2.0 I . 
6.0- 6:O . 
4 . 0 -  5.0 I . 
2.5- 2.5 I . 
1.0- 2.0 I . 
2.0- 2.0 I . 
3.0- 3.0 I . 
3.0- 4.0 I . 
3.0- 3 . 0  I 1.049 

I .  
6.0- 5.0 1 . 

I .  
5.0- 4.0 I . 
2.0- 1.0 I . 

I .  
7.0- 6.0 I . 
5.0- 5.0 I . 

I 
4 . 0 -  4 . 0  I 

I 
2.0- 1.0 i . 

! e  

I .  
5.0- 4 . 0  I . 
5.0- 4 . 0  I . 
2.0- 1.0 I . 
5.0- 4.0 I . 
1.0- 0.0 I . 
1.0- 1.0 I . 
1.0- 2.0 I . 
1.0- 0.0 I . 
2.0- 2.0 I . 
5.0- 4 . 0  I . 
2.0- 2.0 I . 
1.5- 1.5 I . 
5.0- 6.0 I . 
4 . 0 -  3.0 I . 
4 . 0 -  5.0 I . 
3.0- 3.0 I . 
4 . 0 -  3.0 I . 

I .  

. .402 

.892 .157 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
1.150 0.760 390 1 
1.279 1.000* 279 I 
1.110 1.135* 25 1 
2.162-0.590*2752 I 
1.123 0.946 177 1 
1.103-0.082 1185 I 
1.120 1 . 2 0 0 ~  80 
1.026 1.100* 74 
0.910 0.978 68 
1.009 1.365 356 
1.335 1.123 212 
1.150 1.265 115 

1.130 1.030* 100 
1.350 1.525* 175 
1.098 1.040 58 
1.100 1.150* 50 
1.270 1.279 9 
1.103 1.500* 397 
1.518 0.784 734 
0.815 0.840 25 

~ 1.355 1.250* 105 
j 1.049 0.857 162 
I I 1.060 0.000* 0 
I 
I 1.196 1 . 1 1 0 ~  86 
I 0.935-0.590* 1525 
1 I 1.180 0.950* 230 

I 0.948 0.796 152 
I 
I 1.040 1.020* 20 
I 
I 1.070 0 . 2 9 5 ~  775 
I 
I 
I 0.948 0.796 152 
I 1.308 1.210* 98 
I 1.240 0.810* 430 
I 0.610 1.080* 470 
I 0.760 O.OOO* 0 
I 0.355 O.OOO* . 0 
I 0.355 1.430~1075 
I 1.932 0.000 0 
I 0.715 1.281 566 
I 1.235 0.000* 0 
I 1.320 1 . 6 0 5 ~  286 
I 1.011 1.925 914 
I 0.000 1 .360~  0 
i 0 .980  0.930* 50 
I 0.975 1.012 37 
I 1.090 1 .160~  70 
I 1.040 1.090 50 
I 

OBS TERM I 
IS IS I WAVELENGTH NOTES 

167 

062 
054 
145 
089 
,316 

43 
070 
233 
,015 
,393 

20 
070 
,025 
.119 
,202 

30 
.320 
,056 
.036 
212 
.133 

5 
,030 
.040 
.131 
160 

025 
-244 

-067 

119 
-010 - 148 
-145 
-276 

45 
133 

-143 
-404  
-408 

5 
16 

-042 
-120 

157 
-067 
-005 

5 
078 
25 

-167 
39 
-55 
57 - 145 

-95 
-318 

44 
71 

235 
-10 

-394 

70 
-3 

-119 
-206 

-308 
- 59 
-34 
212 

-132 

- 25 

-130 
160 

24 
-246 

-72 

117 

-146 
-280 

48 
137 

-141 
-410 
-407 

9 
14 

-42 
-121 

404 
155 
-62 
-5 
1 

77 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

9763.1451 
9763.8488 
9764.3695 
9764.9589 
9765.1353 
9766.1208 
9767.3526 
9769.9 155 
9770.5534 
9774.2732 
9775.0750 
9775.6963 
9778.6624 
9779.2756 
9780.4657 
9784.1950 
9784 -4449 
9785.6 134 
9786.1306 

9788.4427 
9788.8117 
9788.9267 
9790.2468 
9790.4117 
9792.2280 
9793.3157 
9794.4124 
9794.6456 
9794.9 133 
9795.5784 
9795.8424 
9796.6670 
9798.8457 
9799 3754  
9802.3978 
9804.629 1 
9805.2003 
9809.4133 
9809 . a 6 9  
9812.3229 
9814.2282 
9815.2255 
9815.3209 
'3816.2259 
9817.5784 
9817.7201 
9817.9559 
98 18.4625 
9818.6242 
9822.2054 

9787.1998 

~~~ ~ . -  

9822.4582 
9325.8092 

9828.8995 
9828.4 164 

IS* 

IS* 

IS* 

IS* 

IS* 

IS* 

IS* 

IS* 

IS* 

IS* 

IS* 
IS* 

IS* 
IS* 
IS* 

IS* 

c 



1 10163.439 
1 10167.652 
1 10166.947 
1 10163.015 
1 10162.123 
1 10161.835 
1 10161.456 
1 10159.745 
1 10159.010 
1 10153.650 
1 10157.418 
1 10157.22; 
1 10155.578 
2 10i55.094 
1 10154.501 
1 10154.264 
1 10153.110 
2 10152.340 
i 10150.833 

10 150.709 
1 10149.307 

10 148.665 
1 10147.849 

10 167.423 
1 lOl't7.21Z 
1 10147.218 

10 144.320 
1 10144.245 
1 10142.557 
1 10142.035 

10 140.39 1 
1 10139.358 
1 10137.524 
1 10136.918 
1 10135.194 

10134.588 
1 10131.454 
1 10132.365 
1 10129.179 
1 10123.946 
1 10127.529 
1 10126.840 
1 10125.038 

10 124.433 
1 10123.518 
1 10122.536 
1 10121.233 
1 10119.007 
1 10114.2G3 
1 10113.854 
1 10113.315 

10 113.035 
1 10110.435 
1 10110.lt2 
1 10109.448 

I .-- 
2 
2 
4 
2 
3 
4 
3 
3 
2 
3 
2 
2 
4 
2 
3 
4 
3 
2 
2 
2 
2 
3 
2 
2 
2 
2 
2 
2 
2 
4 
2 
2 
4 
2 
4 
1 
2 
2 
2 
2 
2 
2 
3 
3 
4 
3 
2 
7 
3 
4 
2 
2 
3 
5 
4 

T2 - T1 0-C  

22181.363-32:'i9.853 
=~456.635-3',52~.299 
20353.465-302 10.4 16 
28595.058-3375-3.100 
18572.411-28834.535 
20?30.616-30592.449 

15304.260- 6144.515 
21218.120-31377.193 
21012.505-34171.155 
21812.632-31970.1CO 

12177.963-22339.429 

_ . _  .__  

23413.710-33570.935 

15657.155- 5502.060 
22CC8.306-32242.810 

23207.126-35352.705 

13502.505-23756.769 
25323.9O7-35't82.018 
25913.915-18761.580 
20065.327-30216.163 

i8591.122-23740,433 

22176.223-32324.169 

25370.635-36017.900 
22429.934-32577.204 

25113.744-35253.102 
17911.977- 7?74.653 

16155.109-25290.302 

23909.585-34042.040 
18O46.108-28 178.473 
23763.470-33392.650 
24759.250-Yt?-S3.198 
17515.482-27743.009 
16304.260-26431.101 
2M70.655-15745.648 

23281.721-33418.637 

16532.104-26555.622 
15355.6!!8-25973.424 
21350.311-31471.542 
12322.613- 2203.605 
21337.573-31451.814 
21263.339-31377.193 
17615.482-27725.796 

19G65.603-29976.039 
19236.116-29346.299 
16834.379-26943.829 

4 
-2 
-4 
4 

-1 
3 
0 
0 

-3 
0 
0 

-1 
-1 
-2 
-3 

0 
-1 
5 

-3 

-4 

3 

3 
-2 

2 
1 

-2 

0 
0 
2 
1 

-1 
0 

-1  
-2 
2 

-1 
1 

0 
0 
2 
0 
2 
0 
1 

-1  
-1 
-2 

3.0- 2.0 
3.0- 2.0 
5.0- 4.0 
6.0- 5.0 
6.0- 5.0 
8.0- 7.0 
1.0- 2.0 
4.0- 3.0 
3.0- 4.0 
6.0- 5.0 
4 . 0 -  4 . 0  
4.0- 4.0 
8.0- 7.0 
2.5- 1.5 
6.0- 5.0 
6.0- 5.0 
3.0- 3.0 
5.5- 5.5 
3.0- 2.0 

4 . 0 -  3 . 0  

1.0- 0.0 

2.0- 1.0 
4 . 0 -  4 . 0  

4.0- 3.0 
2.0- 1.0 

4 . 0 -  4 . 0  4.0- 4 . 0  

- . 6.0- 5.0 
510- 4 . 0  5.0- 4 . 0  - . 5.0- 5.0 - . 5.0- 5.0 

- . 5.0- 4.0 - . 4 . 0 -  3.0 
- . 4.0- 3 . 0  - . 6.0- 5.0 - . 2.0- 2.0 . - . 4 . 0 -  3.0 . - . 2.0- 3.0 

- . 3.0- 3.0 
- . 1.0- 1.0 
- . 2.0- 1.0 

2.0- 1.0 2.0- 1.0 
- . 4.0- 4 . 0  
- . 5.0- 4 . 0  - . 2.0- 3.0 

- . 4 .0 -  4.0 
7:O- 7.0 7.0- 7.0 . - . 5.0- 5.0 

1114 1:14 .oo  

.062 

1.035 1.495 .460 

1:175 1:195 ,020 

0.780 0.000* 0 
1.000 1.150* 150 
0.925 1 .160~  235 
1.200 1.530* 330 
1.190 0.978* 212 
1.110 1.210* 100 
0.525 1.049 524 
1.255 1.473 la 
0.860 0.973 113 
1.248 1.230 18 
1.040 1.100* 60 
0.000 1.130* 0 
1.135 1.140* 5 
1.000 1.169 169 
1.060 1.215 155 
0.910 1.165 255 
1.340 1.679 339 
1.300 1.296+ 4 
0.998 1.143 145 

0.965 0.970 5 

1.210 0.000* 0 

1.170 0.910 260 
1.279 0.980* 299 

1.270 1.680* 410 
1.455 0.450*1005 
0.965 1.035 70 

1.302 1.110~ 192 
1.145 1.453 318 
1.235 0.872 363 
0.948 1.125 177 

1.242 0.806 436 
0.694 0.000* 0 
U.970 1.060* 90 
l.li98 1.070 28 
1.450 0.568 882 
1.235 0.807 478 
1.170 1.145 25 

0.300 1.015 715 
1.103 1.260 157 
0.350 2.188*1838 
1.036 1.495 459 
1.137 1.080 57 
0.610 0 . 9 7 3 ~  363 
1.450 1.060 390 

1.100 1.070 30 
1.155 1 . 2 0 0 ~  45 
0.961 1.220 259 

I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
-053 -64 I 
-039 -89 I 
-016 -16 I 
-020 -10 I 
-160 -160 I 
-152 -152 I 
-175 -175 I 

193 192 I 
-177 I 

10 7 I 
-020 -27 I 
-067 -62 I 

035 41 I 
198 186 I 

-083 -81 I 
-053 -48 I 
-005 -2 I 
413 422 I 

-214 -222 I 
-207 I 
-255 -253 I 
-045 i 

45 46 I 
71  I 

0 4 1  
-53 I 

-030 I 
169 171 I 

i 133 132 i 
i-092 -91 i 
1 5  I 
1-066 -58 I 
I 186 186 I 
1-063 -59 I 
1-370 -372 I 
1-063 1 
i -34 i 
1-155 -152 I 
1-072 -76 I 
I -165 I 
I 30 29 I 
1-266 -265 I 
I 153 153 I 
I 45 I 
I 25 26 I 
1-216 -217 I 
1-020 -21 I 
I 192 192 I 
1-083 -79 I 
I 076 80 I 
1-065 -66 I 

I I-025 -163 I 
1-078 -79 I 
1-216 -216 I 

9831.6070 
9832.4066 
9833.0981 
9836.90 15 
9837.7659 
9838.0438 
9833.4020 
9840.0686 
9840.7805 
9841.1293 
9842.3229 
9842.5109 
9844.1061 
9844.5753 
9845.1502 
9845.3800 
9846.4990 
9847.2458 
9848.7078 
9848.828 1 
9850.1886 
9850.8117 
9851.6038 
9852.0 174 
9852.2164 
9852.2164 
9855.0310 
9855.1039 
9856.7440 
9857.2514 
9858.8495 
9859.8539 
986 1.8322 
9862.2272 
9863.9048 
9864.4946 
9866.5722 

9869.7623 
9869.9893 
9871.3703 
9872.0419 
9873.7989 
9874.3889 
9875.28 14 
9876.2394 
9877.5109 
9879.6837 
9834.3373 
9M4.7 174 
9835.2443 
9835.5180 
9883.060 1 
9883.3076 
9889.0255 

9866 . m a  

IS* 
IS* 

IS* 

IS* 
IS* 

IS* 

IS* 
IS* 
IS* 
IS* c2 
c2 
IS* 

IS* 

IS* 

IS* 

IS* 

IS* 

IS* 
IS* 

IS* 

IS* 



1 10103.160 2 
10107.071 2 

1 10105.514 1 
2 10103.480 2 
1 10102.761 3 
1 10102.549 2 
1 10101.390 2 

10039.969 2 
10098.110 2 
10097.974 2 

1 10097.801 6 
1 10096.060 3 
1 10095.791 3 
1 10095.391 2 
1 10092.500 3 
1 10091.124 1 
1 10059.898 3 

100G9.063 3 
1 10038.581 3 
1 10387.173 4 
1 10084.359 2 
1 10C83.526 4 

lOC30.393 1 
1G079.681 2 

1 10079.158 2 
10077.192 4 

1 10075.858 6 
1 10175.657 2 
1 10075.122 2 
1 10073.415 2 
1 10359.814 2 
1 10169.037 2 

10C68.778 2 
1 lJ35Z.353 4 

I 
I 

I 

.760 .805 .045 
I 

19074.292-29182.445 7 

22507.633-32413.146 1 

16734.151-26536.911 1 
20734.195-31026.744 0 

27256.960-17153.470 -10 

22377.599-32478.986 3 

14553.317-24951.118 0 
20990.624-3tC35.744 0 
25t72.321-16776.530 0 
25951.847-16356.461 5 
25499.501-35591.995 6 
22151.368-32272.437 5 
22719.949-32SO9.844 3 

20306.482-30395.062 1 
19553.257-23645.433 -3 
lS672.411-29755.769 1 
13517.647-23601.171 2 

23100.837-33180.043 2 

14353.317-24929.184 1 . . - - - . - . . - . . -. . . - . 
21337.573-31413.230 6 
14692.541-24767.674 -3 
21737.407-31810.821 1 
20043.465-30113.280 -1 
20521.579-30590.673 3 

14853.317-24921.671 -1 _ _ _  - 
2 i o : ~ ; . x i o  2 25555.750-i5:88.530 o 
1 1CC.;7.Cf:6 1 21218.180-31286.029 -1 
1 10055.803 3 20697.435-30764.244 1 
1 1SCC6.401 5 23207;126-33273.528 -1 
1 10055.335 3 

10C64.664 2 
1 10063.233 2 
1 10052.919 2 
1 10060.511 3 
1 10057.710 2 
1 10056.044 2 
1 1G055.030 3 
1 10054.919 5 

10054.810 2 
1 10054.238 4 

10050.514 1 
1 10048.928 2 

1oois.110 2 
1 10064.117 1 
1 lOOr10.127 3 
1 10039.549 3 

20356,432-39371.819 -2 

22377.599-32440.827 5 
21350.31 1-3i413.230 0 
16595.109-25555.622 -2 
17530.977-27553.688 -1 
25113.744-35169.790 -2 
22377.599-32432.680 -1 
16125.909-26943.829 -1 

19236.116-29290.355 -1 

23550.352-33599.280 0 

15249.635-25293.751 1 
21227.793-31267.919 1 
16834.379-26873.930 -2 

. .  

. .  

. .  

. .  . .  . .  

4.0- 3.0 . .  . .  . .  . .  . .  . .  
. .  . .  . .  

1.0- 2.0 

. .  
4 . 0 -  4 . 0  
. .  . .  . -  . .  . .  
. .  . .  . .  - . .  . .  . .  

- . .  . .  . .  . .  . .  
. .  . .  

- . .  
. .  
. .  . .  
. .  

2.0- 1.0 

3.0- 3.0 
3.5- 4 . 5  
2.0- 2.0 
6.0- 5.0 
7.0- 6.0 

4.0- 3.0 
5.0- 5.0 
1.0- 1.0 
5.0- 5.0 
9.0- 8.0 
3.0- 3.0 
4.0- 4.0 

4.0- 4.0 
2.0- 1.0 
6.0- 5.0 
2.0- 1.0 

3.0- 2.0 

4.0- 4 .0  
4.0- 3.0 
2.0- 2.0 
3.0- 2.0 
5.0- 6.0 
6.0- 6.0 

4.0- 5 .0  
4.5- 3.5 
3.0- 2.0 
7.0- 6.0 
8.0- 7.0 
4.0- 3.0 

7.0- 6.0 
2.0- 3.0 
3.0- 3 . 0  
1.0- 0 .0  
6.0- 6 .0  
7.0- 7.0 
6.0- 5.0 

7.0- 6.0 

3.0- 2.0 

2.0- 3.0 
4 .0-  3.0 
5.0- 6.0 

. .31 

.786 1.080 .294 

1.434 0.995 439 i-ii5 -197 
1.155 1.200 45 I 403 396 
0.928 1.260* 332 1-293 -298 
1.319 0.795 524 1-030 -41 
1.076 1.110 34 1-302 -304 

1-229 

I 
0.786 0.840 54 
1.308 0.795 513 
2.690 0.000* 0 
1.290 1.325* 35 
1.200 1.105 95 
0.780 0.000* 0 
1.070 0.900 170 

1.123 0.920 203 
0.145 0.705 850 
1.190 1 . 1 6 5 ~  25 
0.892 0.565 327 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

40 40 
-060 -24 

150 147 
154 148 
24 24 

-099 -86 
t 16 

-180 -178 
-044 -57 
-279 -279 
-264 -263 

40 

i 
1.520 1.790* 270 1 125 130 

I - 184 
0.786 1.080 294 1-077 -77 
1.137 0.742 395 I -72 
0.292 1.455 1163 1-411 -405 
1.026 0.865 161 I 121 118 
0.925 1.050 125 I 120 118 
1.246 O . O O O *  0 1-374 -376 

I 
0.976 1.057 81 I 

1.135 1 . 0 7 0 ~  65 I 10 2 

0.786 1.034 248 1-032 -30 

0.860 1.230 420 I -76 
1.250 0.975 275 1-230 -231 

1.123 0.640 483 1-278 -276 

1.076 1.120* 4+ 1-246 -246 
0.350 0.742* 392 .I -4 1 
0.999 1.015 16 1-145 7145 
2.258 0.000 0 1-110 -103 
1.302 1.120* 182 (-020 -19 
1.076 1.140 64 I -176 
1.098 1.220 122 1-241 -241 

1.155 0.920 235 1-207 -208 

1.090 1.606* 516 I -45 

0.715 0.965 250 1-379 -332 
1.346 1.030 266 1-020 -18 
0.961 1.125 164 1-028 -28 

I -  

I 
1-0 10 

1-379 

c 
HAVELENGTH NOTES ___~-_-______-_----  
9890.2856 
9891.35 12 
9892.8753 IS* 
9894.8669 
9895,57 11 
9895.7787 IS* 
9896.9141 
9898.3066 
9900.1288 
9900.2621 
9900.4318 SO 
9902.1390 
9902.4029 
9902.7952 ISQ 
9905.6319 IS* 
9906.9826 
9908.1864 
9909.0064 IS* 
9909.4798 
9910.8630 IS* 
99 13.6286 
99 14 -4476 
99 17.5290 
99 18.2296 
9918.7442 
9920.6793 
9921.9829 
9922.1907 
9922.7176 IS* 
9924.3991 
9927.9481 
9928.6550 
9928.9696 
9929.3887 IS* 
9929.5297 
9929 . a 6 8  
9930.9116 
9931.3141 IS* 
9932.3660 
9933.0479 
9934.4406 
9934.7506 
9937.1285 
9939.8959 IS* 
9941.5427 IS* 
9942.4958 
9942.6550 
9942.7628 
9943.3285 
9947.0128 IS* 
9948.5827 
9949.3926 IS* 
9953.3479 IS* 
9957.3035 IS* 
9957.8767 IS* 



1 10039.1C7 2 
10037.924 2 
10036.443 2 

2 10031.4G5 5 
1 10039.498 3 
1 10029.824 3 
1 10028.422 2 
1 10025.159 4 
1 10025.894 4 
1 10024.192 3 

15912.011-24951.118 o i  . -  . 
I 
I 

-2 I 0.5- 1.5 
0 1  . -  . 
- 2 )  . -  . 
-31 . -  . 
- 1 1  . -  . 
-1 I 1.0- 2.0 
- 1 1  . -  . 
2 1  . - .  
-31 . -  . 
-21 . -  . 
7 1  . -  
1 I 4 . 0 -  410 
1 1  . -  . 

-21 . -  . 
-51 . -  . 
-31 . -  . 
3 1  . -  . 
-31 . -  . 
- 1 1  . -  . 

0 1  . -  , 
- 1 1  . -  . 
0 1  . -  . 
1 1  . -  . 
0 1  . - .  

- 3 1  . -  . 

4 . 0 -  3 . 0  i i 0.496 0.840 344 i 147 137 i 
I 1-010 I 

9958.3152 
9959.4588 
9960.9534 
9965.9213 
9966.8622 
9967.4724 
9968.9255 
9971.1756 
9971.4391 

I 
I 

1.5 I 
3.0 I 
2.0 I 
5.0 I 

IS* 
1 I I 

-0:OlS 360 I 0.344-0.019 363 I 209 210 I 
I 1.049 0.000* 0 1-383 -386 I 
I 0.815 1.455 640 1-407 -404 I 
I 0.925 1.290* 365 1-063 -67 I 

.72 .OO I 0.715 0.706 9 1-032 -45 I 
1.274 .397 I 0.890 1.281 391 I 85 I 

I 1.308 1.170 138 1-124 -124 I 
I 1.130 0.930* 150 I 25 I 
I 1.058 1.671 613 I 347 356 I 
I 0.200 0.375 175 I 75 79 I 
I 1.100 1.330* 230 1-368 -368 I 

11090 .594 I 0.496 1.080 584 I 20 20 I 
I 1.036 1.049 13 1-178 -179 I 
I 0.610 1.010* 400 I 162 163 I 
I 1.275 O . O O O *  0 1-077 -78 I 
I 0.679 0.784 105 I 274 269 I 
I 1.055 1.325 240 I 209 211 I 
I 1.250 l.OGO* 210 I -49 I 
I 0.496 1.034 538 I 069 67 I 
I 1.280 1.105 175 I -231 I 
I 1.106 1.281 175 I 20 21 I 
I 1.675 1.770* 95 1-012 -14 I 
I 1.300 0.852* 448 I 183 184 I 
I 1.240 1.150 90 I 135 132 I 
I 0.830 0.946* 116 I 75 80 I 

0.5- 
3.0- 
3.0- 
5.0- 
2.0- 
1.0- 
5.0- 
5.0-  

.345. 

IS* 
IS* .72 

.a77 
15245.635-25275.795 
15406.760-25432.655 
2G390.684-31014.877 
26506.405-35627.825 
26766.650-15745.720 
20654.712-30675.497 
19865.603-29885.947 
14'312.011-24929.184 
12322.613-22339.429 
21263.339-31278.667 
24733.061-34746.931 
23735.900-13726.318 
2M68.619-lC356.461 
25833.917-35350.314 
14312.011-24921.671 
18897.536-2Z935.150 
15425.387-25432.655 
22416.990-32424.890 
24347.551-14341.947 
20709.458-30714.335 
20540.110-30544.187 

1.0 I 
2.0 I 
4.0 I 
4 . 0  I 
2.5 I 
2.0 I 
3.0 1 
4 . 0  I 
2.0 I 
5.0 I 
8.0 I 
2.5 I 
5.0 I 
6.0 I 
5.0 I 
5.0 I . 
2.0 I . 
1.0 I . 
2.0 I . 
4 . 0  I . 
3.0 I . 

.. . 
9973.1322 
9975; 8889 
9976.3816 
9976.5250 
9976.9551 

1 10021.422 2 
2 10320.927 3 
1 10020.723 2 
1 100?0.351 2 
1 10017.174 5 

2.5- 
1.0- 
4.0- 
4.0- 

IS* 

IS* .496 9980.1194 
9980.4751 
9981.9609 
9983.3674 
9984.6995 
9985.1163 
9986.8789 
9987.6122 
9988.7029 
9989.0013 
9989.3676 
999 1.6589 
9992.3360 
9993.1880 

1 10016.817 3 
1 10015.326 3 
1 10013.915 3 
2 10012.579 4 
1 10012.161 3 
1 10010.394 2 
1 10009.653 2 
1 10003.566 2 
1 10008.267 4 
1 10007.900 2 
1 10005.605 2 
1 10004.927 2 
1 10004.074 1 

2.0- 
5.0- 
7.0- 
2.5- 
5.0- 
6.0- 
4 . 0 -  
5.0- 
3.0- 
2.0- 
3 . 0 -  
3 . 0 -  
3 .0 -  

IS* 
IS* 

IS* 

.P 
03 
0 

I .  I I I 9995.1683 

I 208 I 10000.4064 
. 2.0- 1.0 I . I 1.240 1.305* 65 1-030 -23 I 9999.7512 IS* 

10002.092 1 I 

9996.853 2 I I .  I 
1 9997.508 2 24158.741-34156.245 4 I . - 
1 9993.669 4 21703.960-31197.633 -4 I . - . 5.0- 4 . 0  I . I 1.120 1.187 67 1-107 -106 I 10003.5926 
1 9993.222 2 24742.092-34735.314 0 I . - . 4 . 0 -  3.0 I . I 0.980 0.899* 81 1-067 -72 I 10004.0400 

9992.340 2 I .  I I I 10004.97'71 
9991.799 2 i i 

1.277 1.100* 177 

1.049 1.101 52 i -366 
0.860 1.090* 230 1-144 -146 
1.093 1.125 27 1-053 -53 
1.344-0.019 1363 I 446 

-79 
i 
f 

10005.4648 
10005.8393 
10009.1752 
10009.3215 
10010.2526 
10012.2577 
10012.7972 
10013.0328 
10014.4050 

1 10016.8302 
10018.6602 

I 10019.1040 IS* 

I 10023.4546 
I 10023.5803 

I 10022.9612 

1 9991.425 2 '  23705.495-33596.921 -1 i . - . 7.0- 6.0 i 
99t-3.055 2 I I 

1 9987.S49 2 18147.975-23135.924 0 I . - . 3.0- 2.0 I 
1 9997.020 2 21218.180-31205.200 0 I . - . 3.0- 2.0 I 
1 9985.020 5 16893.909-26373.930 -1 I 6.0- 6.0 6.0- 6.0 I 11100 1:125 .025 
2 9994.42 3 21991.930-12007.503 5 i . - . 2.5- 1.5 i 

9984.247 2 I I 
1 $982.879 3 15578.669-25561.548 0 I . - . 1.0- 2.0 I 
1 9930.462 2 21218.130-31198.642 0 I . - . 3.0- 3.0 I 

, 1 9978.197 2 21998.645-31976.844 -2 I . - . 7.0- 7.0 I 

9973.866 2 I I 

1 9978.633 2 21307.390-31226.029 0 I . - . 1.0- 2.0 I 
1 9974.357 7 12177.963- 2203.606 0 I 1.0- 1.0 1.0- 1.0 I 
1 9973.747 3 26250.030-16276.332 -7 I . - . 1.0- 2.0 I 

. .. 

i-170 
I 082 86 

I 153 158 

I 189 188 

(-107 -101 

1-163 -163 

1.932 0.784 1145 
0.860 1.070 210 
2.360 1.280*1030 
1.269 1.095 174 
0.525 1.495 970 

1.290 1.880* 590 I 185 
i 

:525 11495 .970 

I 

1 9973.573 2 30545.856-20672.283 o i . - . 2.0- 2.0 i . i 1.541 i.430* 111  i 152 i 10023.7491 
S972.832 2 I I .  . I '  I I 10024.4939 . -  

1 9970.2t5 4 18147.975-28118.262 -1 i . - . 3.0- 3.0 I . i 1.049 i.250* 201 i-032 -34 i ioo27.of3j IS* 
I 10028.2859 
I 10030.4149 
I 10032.5620 

I-"'" 9969.051 3 I I .  I 
9366.945 2 I I .  I 
9964.812 2 I I .  I I 

, 



c 
I 03s 03s TERM TERM I 08s OBS OBS I TERM TERM TERM I OBS TERM I 

C WAVEtIUIIBER I T 2  - T1 0-C I J2 - J1 J2 - J1 I 62 G1 DG I 62 G I  DG I IS IS I WAVELENGTH NOTES 

1 9951.369 2 
1 9950.323 3 
1 9959.037 5 

9957.721 2 
1 9957.543 3 
1 9955.875 2 

9955.578 2 
1 9554.935 2 
2 9954.011 2 

9953.785 2 
9952.8C6 2 
9952.633 2 
9952.310 2 
9952.191 2 
9951.933 3 

1 9951.808 2 
9951.686 3 
9951.545 3 
9351.306 3 
9951.192 3 

1 9151.052 4 
1 9950.743 8 
1 9950.545 3 

9950.253 3 
9950.122 3 
9949.733 3 
9949.614 2 
99'19.364 3 

9948.610 2 
9968.484 2 
99+3.120 2 

1 9947.722 3 
9947.109 2 

1 9943.966 2 

1 9941.522 3 
1 9941.447 3 
1 9f:t1.@35 2 
1 9":O.C:O 3 
1 9?3C.C13 2 
1 9333.668 4 
2 9933.180 4 
1 9335.574 2 
1 9935.633 5 
1 9932.868 2 
1 9932.571 2 

9 9 4 e . e ~  2 

1 99C2.230 2 

53763.470-33724.837 
253C6.036-15745.648 
15249.635-25203.672 

23413.710-33371.251 
20734.195-30940.068 

24090.570-34045.560 
2 4 3 7  -360- 14433.351 

I 
2 1  . -  . 
0 1  . -  . 
0 I 2.0- 2.0 

I 
2 i  . -  . 
2 1  . -  . 
5 1  . -  . 
2 1  . -  . 

I 

I 
I 

26585.388-36837.190 

20065.327-30016.377 

17554.704-27505.246 
8768.139-18718.852 

23550.352-33498.071 

16532.104-26476.068 
18963.921-28906.150 
13726.661-25658.184 
14025.007-23966.450 
21337.573-31278.667 
23413.710-33354.592 
20521,579-30451.399 
21031.258-30370.926 
15557.156- 5717.976 
23315.209-33251.780 
18602.505-2S538.138 
20335.328-30318.195 
20043.465-29976.039 

i 
I 
I 

3 1  . -  . 
2 1  . -  . 
1 1  . -  . 

- 1 1  . -  . 
4 1  . -  . 
i i  . -  . 

- 2 1  . -  . 
- 2 1  . -  . 

0 1  . -  . 
0 1  . -  . 
3 1  . -  . 
0 1  . -  . 
1 1  . -  . 

- 3 1  . -  . 

I 
4.0- 3.0 I . 
2.0- 3.0 I . 
2.0- 2.0 I .715 

I .  
4.0- 3.0 I . 
6.0- 5.0 I . 

I .  
7.0- 7.0 1 . 
1.5- 1.5 I . 

1 .  
I .  
I .  
I .  
I .  
I .  

I .  
I .  

. I  . 
I .  

3.0- 2.0 1 . 

5.0- 5.0 I . 

2.0- 2.0 i .360 
8.0- 7.0 I . 

I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  
i :  

3.0- 3.0 I . 

1 9931.19'1 3~ 17500.977-27432.195 -24 i . - . 
1 9931.181 3 23281.721-33212.897 5 I . - . 
1 9931.132 3 9356.801-19317.922 11 I . - . 
1 9930.345 4 21337.573-31267.913 -1 I . - . 
1 9959.118 2 20385.328-30314.443 3 1 . - . 
1 9926.703 5 18046.108-27972.815 -4 1 4.0- 4.0 4.0- 4.0 1 .694 -980 .286 
2 9?24.534 2 22616.100-18761.530 14 1 . - . 5.5- 5.5 I . 

9922.924 1 I I .  

I .  
3.0- 4 . 0  I . 
4.0- 5.0 I . 
3.0- 4.0 I . 
4.0- 3 . 0  I . 
4 . 0 -  5.0 I . 
4.0- 3.0 I . 
6.0- 5.0 1 . 
2.0- 1.0 I . 
2.5- 3.5 I . 
2.0- 2.0 I . 
6.0- 7.0 I . 
2.0- 2.0 I . 
5.0- 4.0 I . 
1.0- 1.0 I . 
5.0- 4.0 I . 
5.0- 5.0 I . 
4.0- 3.0 I , 
2.0- 3.0 I . 

.490 .225 

.504 .144 

0.970 1.160* 190 
1.290 1.145 145 
0.715 0.490 225 

0.000 1.113* 0 
1.319 1.080 -239 

1.130 1 .170~  40 
0.955 1.925 970 

I 
-094 -98 I 10036.0296 

156 153 I 10037.0180 
i-067 -49 i 10038.3796 IS* 

I 
I I 10039.7063 
1-091 -99 I 10039.8857 IS* 

-95 I 10041.5678 
I 10041.8674 

I 65 I 10042.4555 
553 I 10043.4482 

I 
. I 10043.6763 

I 
I 10044.6642 

I 
I I 10044.7883 

i 10045.1648 
I 10045.2849 
I 10045.5453 

I 
I -  

1.055 0.965 90 I I 10045.6715 
I I 10045.7947 

i 

0.998 1.140 142 
0.362 0.504 142 
1.170 O.OOO+ 0 

i 10045.9370 
I 10046.1783 
I 10046.2934 

-328 I 10046.4347 
-020 -20 I 10046.7467 IS* 
-153 -153 I 10046.9466 

I 10047.2414 
I 10047.3737 
I 10047.7665 
I 10047.8367 
I 10048.1392 
I 10048.6401 
i 10048.9007 
I 10049.0280 
I 10049.3957 

1.090 0.770* 320 I 057 57 I 10049.7978 

i 
I 
1 

I 
0.300 1.605 1305 I -190 
1.251 1.105 146 1-226 -214 
1.150 0.940* 210 I -114 
0.975 0.760 215 (-162 -166 
1.137 1.010* 127 I -53 
0.000 O.OOO* 0 1-052 -52 
1.246 0.990 256 I -200 
1.455 0.295 1160 I 145 145 
1.000 1.596 596 I 163 166 
1.335 1.465 130 I 20 16 
0.910 1.060 150 I 40 42 
1.911 0.940 971 I 32 
0.925 1.070 145 I 069 66 
2.258 1.130*1128 I 40 -217 
1.235 1.110* 125 I 39 
0.801 O . O O O *  0 I -157 
1.137 1.080 57 1-056 -61 
1.911 1.140* 771 1-040 -40 
0.694 0.979 285 I 148 145 
1.290 1.296* 6 I 377 

I 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

10050.4171 
10053.5938 
10055.3492 
10056.0653 
10056.1412 
10056.4973 
10056.7148 
10057.7892 
10057.9410 
10058.4349 
10061.0728 IS* 
10062.0257 IS* 
10064.8267 
10065.1276 
10066.5232 IS* 
10066.5364 
10066.5860 
10067.3838 
10065.6279 IS* 
10071.0775 
10073.2785 
10074.9129 

c 



C -. 
1 
1 
1 
1 
1 
1 
1 

1 
2 
1 

1 
1 
1 
1 
2 
1 
1 

1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 

2 

9922.322 2 
9921.143 2 
9920.648 5 
9920.452 5 
9319.901 2 
9913.977 3 
9917.818 2 
9917.709 2 
9917.397 5 
9915.119 2 
9914.612 2 
9912.739 2 
9911.191 3 
9910.791 6 
9905.990 2 
9905.827 2 
9904.490 2 
9903.930 3 
9903.636 4 
9903.146 2 
9901.273 2 
9900.923 3 
9900.367 5 
9898.998 5 
9898.677 3 
9896.977 2 
9896.091 4 

9893.186 5 
9892.902 2 
9892.678 2 
9892.486 3 
9891.454 2 
9890.301 4 
91c3.296 3 
98.26.644 6 
9KS5.908 2 
9355.755 2 
9834.149 4 
9E83.221 2 
5130.696 5 
9378.416 2 
9876.129 3 
9375.526 4 
9875.347 4 
9871.833 3 
9371.494 3 
9659.974 2 
9369.834 2 
9559.596 3 
9859.032 7 
9E55.783 3 
9858.542 2 
9368.407 2 
9868.260 2 

9895.873 2 

T2 - T1 0-C 

22181.368-32103.657 3 
14737.7BS-24653.931 0 
9386.801-19307.447 2 
17911.977-27832.430 -1 
2 18 12.652-3 1732.552 1 
20540.110-30459.091 -4 
33070.573-23152.755 0 

16532.104-25449.501 0 
25403.645-1545.530 4 
27301.288-37215.900 0 

15249.635-25160.827 -1 
14292.176-24202.966 1 
26635.388-36791.380 -2 
18591.122-23496.950 -1 
24337.845-14433.351 -4 
20306.432-30210.416 -4 
15406.760-25310.375 1 

14737.758-24638.713 
14353.317-24753.684 
16532.104-26431.101 
19074.292-28972.971 
28555.a7-xw.875 
27059.565-17163.470 
12153.465-22055.339 
17911.977-27C05.163 
19776.904-29669.807 
24149.351-34042.040' 
20425.711-30313.195 
16202.112-26093.563 
14692.549-24582.849 

-2 
0 
1 
-2 

-11 
-4 
-1 
0 

-1 
-1 
2 
3 
1 

20377.600-30764.244 0 
27651.193-17765.281 -4 
23578.836-33464.592 -1 
8768.139-13652.287 1 
21998.645-31851.871 -5 
15059.958- 9179.262 0 
27643.693-17765.281 4 
15249.635-25125.763 1 
20521.579-30397.106 -1 
16532.104-26407.449 2 
25617.477-15745.648 4 

22429.934-32299.581 -1 
11340.715-21709.745 2 

20056.725-10188.463 -2 

OBS OBS TERN TERM I OES OBS OBS I TERM TERM TERM I OBS TERM I 
J2 - J1 J2 - J 1  I 62 61 DG I G2 61 DG I IS IS I WAVELENGTH NOTES --------------------*------------------*------------------*----------*-------------------- 

I 
19 I 10075.5242 - . 3.0- i . 0  I . . - . 3.0- 4.0 I . I 0.815 1.080 265 1-067 -67 I 10076.7215 

- . 5.0- 4 . 0  I . I 0.801 O.OOO*  0 1-140 -143 I 10077.2243 
5.0- 4 . 0  5.0- 4.0 I . I 1.145 0.920 225 1-093 -91 I 10077.4234 . - . 4 . 0 -  5.0 I . I 1.040 1.049 9 I -54 I 10077.9832 . - . 3.0- 2.0 I . I 0.830 1.255~ 425 1-068 -66 I 10078.9220 

46 I 10080.0998 
I .  I I* I 10080.2106 

. - . 2.5- 3.5 I . I 1.029 1.057 28 I 346 348 I 10082.8437 

I I I 0.780 1.040~ 260 I 
I 

- . 2.0- 2.0 I . I 0.673 0.580 93 I 

3.0- 3.0 3.0- 3.0 I .30 .94 .64 I 0.300 0.940* 640 1-067 -67 I 10080.5277 PB 

- . 4 . 0 -  4.0 I . I 0.985 1.485 500 1-079 -72 I 10083.3593 
1-040 1 10085.2646 Is* 

- . 2.0- 3.0 I . 1 0.715 0.800 85 1-015 -22 I 10086.8398 IS* 
510- 5.0 5.0- 5.0  I .97 1:Ol .037 I 0.970 1.012 42 1-003 -3 I 10087.2469 IS* 
. - . 5.0- 5.0 I . I 1.055 1.025 30 1-005 I 10092.1357 IS* . - . 4.0- 4 . 0  I . I 0.965 0.810 155 1-182 -184 I 10092.3018 . - . 2.5- 1.5 I . I 0.900 1.925 1025 I 386 I 10093.6642 . - . 4.0- 4 . 0  I . I 1.123 l.l6O* 37 (-244 -240 I 10094.2349 . - . 1.0- 0.0 I . I 0.890 0.000 0 I 061 59 I 10094.5549 

I 10095.0340 
I 10096.9437 

- . 3.0- 2.0 I . I 0.815 0.000* 0 1-408 -408 I 10097.3006 
4 . 0 -  4 . 0  4 . 0 -  4 . 0  I . . .189 I 0.786 0.975 189 1-104 -104 I 10097.8677 
3.0- 3.0 3.0- 3.0 I . . .496 I 0.300 0.807 507 1-049 -51 I 10099.2642 

I .  . I  

I 
1-065 

I .  I 
I .  I 

. - . 2.0- 2.0 I . I 1.532 0.794 738 I 5 3 I 10099.5917 IS* 
- . 2.0- 1.0 I . I 0.911 0.765 146 I 73 I 10101.3265 CQ . - . 4.5- 4.5 I . I 1.030 1.20031 170 I 245 246 I 10102.2309 . - . 4 . 0 -  3.0 I . I 0.844 0.000* 0 1-399 -393 I 10102.4534 . - . 5.0- 5.0 I . I 1.145 1.024 121 1-148 -148 I 10105.1973 . - . 6.0- 6.0 I . I 1.012 1.150 138 I -169 I 10105.4874 . - . 5.0- 4 . 0  I . I 1.262 0.806 456 I *  36 I 10105.7162 . - . 1.0- 2.0 I . I 1.340 0.940 400 I 36 35 I 10105.9123 IS* 

2.0- 2.0 2.0- 2.0 I . . .349 I 0.292 0.640 348 1-045 -45 I 10108.1449 IS* 

7.0- 6.0 7.0- 6.0 I 1.065 .980 .085 I 1.060 0.975* 85 (-005 -6 I 10111.8839 IS* 

- . 0.0- 1.0 I . I 0.000-0.082 0 1-079 -78 I 10106.9667 

I .  I 1-097 I 10110.1945 
. - . 2.0- 3.0 I . I 1.570 1.660~ 110 I 181 174 I 10112.6367 

- . 5.0- 4 . 0  I . I 1.120 0.000* 0 1-050 -52 I 10112.7932 
- . 2.0- 3.0 I . I 0.362 0.822 460 1-135 -135 I 10114.4364 
- . 7.0- 7.0 I . I 1.269 1.120 149 1-138 -146 I 10115.3861 IS* 

5:O- 5.0 5.0- 5.0 I 1.374 1:454 080 I 1.375 1.454 79 I 188 187 I 10117.9711 . - . 4 . 0 -  3.0 I . 1 1.310 1.680~ 370 I 129 I 10120.3064 . - . 2.0- 1.0 I . I 0.715 0.314 401 (-036 -36 I 10122.6499 
- . 6.0- 5.0 I . I 1.246 1.005 241 1-114 -115 I 10123.2680 . - . 3.0- 2.0 I . I 0.300 0.972 672 I 5 3 I 10123.4515 IS* . - . 2.0- 3.0 I . I 1.360 1.145* 215 I 122 122 I 10127.0551 

I 10127.4029 
I 10128.9625 
I 10129.1062 

-29 I 10129.3505 
310- 3.0 3.0- 3.0 I -814 :980 .166 I 0.811 0.980 169 I 28 24 I 10129.9293 

I 10130.1788 
I 10130.4323 
I 10130.5709 

I -202 I .  I 
I .  I 
I .  I I 

- . 4 . 0 -  5.0 1 . I 1.279 0 . 0 0 0 ~  0 I 

I 
I 

I .  I 
I .  I 
I .  I I *  . - . 0.5- 0.5 I . I 0.047 2.402 2355 I 123 134 I 10130.7218 Is* 



c 
I 08s 09s TERn TERM I 08s OBS OBS I TERM TERM TERH I OBS TERM I 

C H4VEHUI13ER I 12 - T1 0-C I J2 - J 1  52 - J1 I G2 G1 OG I 62 G1 OG I IS IS I WAVELENGTH NOTES 

9868.028 
9857.654 

1 9866.423 
9864.525 

1 9851.955 
1 9E61.073 
1 9860.333 
1 9857.143 
2 9555.539 
1 9554.890 
1 9254.391 
1 9354.W 

9853.455 
1 9852.490 
1 9252.440 

9351.031 
1 9850.460 
1 9849.116 
1 98'6.690 
1 9896.430 
1 9846.199 
1 9945.063 

9544.828 
1 9841.673 
1 9841.543 
1 9350.849 
1 9840.037 
1 9836.800 
1 9835.929 
1 9835.573 
1 9833.142 
1 9830.746 
1 9830.021 

9829.439 
9829.250 

1 9323.938 
1 9828.446 
1 9326.323 
1 9824.837 
1 9224.026 
1 9223.502 

1 9S2?.107 
1 ::75,.221 

1 923.4r5 

2 9:'21.0:5 
1 9c1s.401 
1 93i9.3C4 
1 9319.145 
1 9818.879 
1 9516.793 
2 9809.852 

9807 .8?3 
1 9307.595 
1 9397.463 
1 0806.252 

2 
2 
3 
2 
4 
2 
2 
2 
1 
2 
4 
2 
3 
2 
3 
2 
3 
3 
2 
3 
3 
6 
2 
5 
4 
2 
2 
2 
4 
2 
2 
2 
3 
2 
2 
4 
2 
4 
4 
2 
4 
3 
3 
2 
2 
3 
2 
4 
5 
2 
2 
2 
2 
2 
2 

21307.390-31173.814 

17081.874-25943.829 
21337.573-31198.642 
19776.904-29537.242 
i92ai.9i7-29i39.06i 
20054.095-10188.463 
21350.311-31205.200 
16595.109-26449.501 
20306.482-30100.664 

29631.948-19779.507 
27175.729-17323.291 

15556.883-25707.348 
21603.247-31552.562 
24188.639-14341.947 
23S30.616-30677 .044 
25591.1345-15745.648 
14737.788-2482.849 

14912.011-24753.684 
13517.647-23359.187 
25717.LV-35553.235 
16520.962-26350.997 
23550.352-33387.151 
16535.109-26431.101 
188997.584-28333.159 
23766.136-33599.250 
20984.195-30814.939 
16520.962-26350.982 

18147.975-27976.881 
23281.721-331 10.165 
15C49.472-25275.795 
18147.975-27972.815 
21218.120-31Oi2.204 
21350.31 1-31 173.814 
21263.339-31316.744 
18147.975-27970.851 
30252.453-40054.697 
21C28.590-12007.503 
23550.352-33371.251 

1'4763.705-24532.849 
16532.104-26350.932 
24 155.741- 1434 1.947 
36494.740-46304.585 

24816.699-34624.299 
23763.470-33570.935 
2S951.8+7-38758.100 

20385.328-30204.635 

- 1 1  . -  
0 1  . -  

I 
- 1 1  . -  . 
2 1  . -  . 

I 
0 1  . -  . 
1 1  . -  . 
-21 . -  . 
2 1  . -  . 
2 1  . -  . 
2 I 3.0- 2.0 

0 1  . -  . 
3 1  . -  . 
2 1  1 -  . 
2 1  . -  . 
1 1  . -  . 
-31 . -  . 
-21 . -  . 
-21 . -  . 
2 1  . -  . 
1 1  . -  . 

2 1  . -  . 
2 1  . -  . 
0 1 .  . -  . 
-31 . -  . 
2 1  . -  . 

- 1 1  . -  . 
1 1  . -  . 
1 1  . -  . 

-31 . -  . 

I 

I 
I 

-2 
2 
-3 
1 

. .  

. .  . .  

. .  
1 1  . -  . 

-1 
7 

-2 
-2 
-1 

. .  . .  

. .  . .  . .  

1.0- 1.0 

4.0- 5.0 
4 . 0 -  3.0 
6.0- 6.0 
2.0- 2.0 
1.5- 0.5 
2.0- 2.0 
3.0- 3.0 
4 . 0 -  4 . 0  

5.0- 4 . 0  
4 . 0 -  4 . 0  

1.0- 2.0 
2.0- 1.0 
1.0- 2.0 
8.0- 8.0 
3.0- 3.0 
3.0- 2.0 

4 . 0 -  4 . 0  
2.0- 3.0 
5.0- 4 . 0  
5.0- 5.0 
3.0- 2.0 
3.0- 3.0 
5.0- 4 . 0  
1.0- 2.0 
6.0- 5.0 
5.0- 4.0 

3.0- 3.0 
5.0- 4 . 0  
0.0- 1.0 
3.0- 4 . 0  
3.0- 3.0 
2.0- 1.0 
5.0- 5.0 
3.0- 2.0 
6.0- 6.0 
2.5- 1.5 
3.0- 3.0 
2.0- 1.0 
1.0- 2.0 
3.0- 4 . 0  
2.0- 2.0 
1.5- 2.5 

2.0- 2.0 
4 . 0 -  4 . 0  
5.0- 5.0 

.815 .635 . 

I 
' I 10130.9600 

I 10131.3440 
I 2.360 0.450*1910 I 070 69 I 10132.6080 

I I 
I I 
I I 

i -030 i 10134.5576 i 
I 1.217 1.220 3 1-233 -233 1 10137.1987 
I 1.137 1.070 67 (-058 -60 I 10138.1054 
I 1.012 1.020 8 1-210 -209 I 10138.8600 
I 1.822 0.000* 0 1-335 -337 I 10142.1474 
I 0.350 1.090* 740 1-075 -74 I 10144.4661 
I 0.999 0.940* 59 1-238 -238 I 10144.9798 
I 1.123 1.030 93 1-165 -170 I 10145.1949 

I 0.820 2.402 1582 I 137 I 10143.7980 

I I 000 I 10145.9332 
i 0.000 O.OOO* o . 
I 1.021 i.250* 229 I 204 203 i 10146.9887 I 1 5  I 10148.4400 
I 1.103 0.720 383 
I 0.060 0.852* 792 
1 0.657 0.852 185 
I 1.110 1.245* 135 

. - . . - . . . - - 
i-08: -85 i 10149.0283 
I 065 70 I 10150.4132 
I 151 148 I 10152.9141 
1-344 -339 I 10153.1822 

i 0.990 i.i45* 155 i 189 188 i 10153.4204 
180 I 0.815 0.640 175 1-040 -44 I 10154.5920 

I 0.496 0.975 479 1-005 -7 I 10158.0897 
I 0.892 1.030* 138 1-366 -364 I 10158.2239 
I 0.736 0.796 60 1-024 -32 I 10159.7786 
I 1.090 1.288* 198 1-047 -48 I 10163.1219 
I 0.999 0.807 192 1-221 -222 I 10163.9599 
I 1.280 1.035 245 1-112 -113 I 10164.3898 

I 1.319 1.111 208 1-230 -233 I 10169.3806 

I I I 10154.8343 

I 0.970 0.990~ 20 I 24 21 I 10158.9403 

I 2.162 1.606 556 I 57 60 I 10166.9027 

I 0.736 0.796 60 I 062 68 1 10170.1307 
I 10170.7328 
I 10170.9284 

I I 
I I 20 
I 1.049 1.080 31 1-148 -148 I 10171.2823 
1 1.235 1.220* 15 1-045 -49 I 10171.7604 
I 0.000 0.706 0 I 279 279 I 10173.9581 
I 1.049 0.979 70 1-087 -86 I 10175.4969 
I 0.860 1.010 150 1-065 -66 I 10176.3369 
I 0.350 0.450*  100 1-091 -93 I 10176.8797 
I 0.610 0.795* 185 I 245 242 I 10176.9792 
I 1.049 0.194 855 1-221 -221 I 10177.4962 
I 1.254 1.510 226 1-050 -49 I 10178.1862 

632 1 10179.3843 1 0.970-0.019*1009 I 
I 1.090 1.113* 23 I 40 36 I 10179.5750 
I 1.911 0.590*1321 I 050 52 I 10181.2306 
1-0.056 0.640 706 I -  -45 I 10181.3955 
I 0.300 0.796 496 I 064 64 1 10181.6713 
I 1.240 0.852* 3S8 I 105 103 I 10183.8348 
I 1.470 0.980* 490 1-087 I 10191.0405 

1-005 I 10193.1487 
-37 I 10193.3826 

I I 1.165 1.150* 15 I 
I 0.970 1.130, 160 1 -26 I 10193.5229 
I 1.290 1.530* 240 1-051 -41 I 10194.7817 

21n5 
21n5 
IS* 

IS* 

IS* 

IS* 
IS* 

IS* 

IS* 

IS* 

IS* 

IS* 

IS* 

IS* 



C WAVEt;UI:3ER I --------------- 
1 9805.615 2 
2 9805.076 2 

9303.183 1 
1 9502.677 2 
1 9832.452 3 
1 9:00.397 3 

97s9.773 2 
1 9797.699 3 
1 9796.220 3 
1 9796.128 2 
1 9793.661 3 
1 9732.850 1 
1 9792.730 1 
1 9791.435 3 
2 9790.531 2 
1 9790.454 3 
1 9789.203 2 

9783.738 3 
1 9787.105 3 
1 9786.965 2 
1 97Z6.322 5 

9785.732 2 
1 9784.287 5 
1 9778.066 3 
1 9777.161 2 
1 9774.579 2 
1 9774.455 2 
1 9774.335 3 
2 9773.341 4 

9771.951 2 
1 $771.342 4 
1 9770.643 6 
1 9769.677 5 
1 9769.233 2 
1 9765.407 2 

9762.950 3 
1 9760.0GO 2 
1 9759.828 2 

9759.144 3 
1 9759.054 3 
1 9756.914 3 
1 9755.873 3 
1 9752.883 3 

9750.028 3 
1 97'!9.173 2 
1 9749.077 2 
1 9747.853 4 
1 9745.775 2 

9745.703 2 
2 9744.382 2 

9741.369 1 
1 9740.753 1 
1 9740.209 2 
1 9735.962 2 
1 9735.442 6 

NOTES -------- 
IS* 

I I I I . 4 . 0 -  4 . 0  I . 1 0.786 1.080 294 I 8 7 I 10195.4440 
25293.605-15rte8.530 1 I . - . 3.5- 3.5 I . I 0.970 1.057* 87 I 342 342 I 10196.0045 

I .  I I I 10197.9744 . 3.0- 4 . 0  1 . I 1.435 1.480* 45 1-293 -296 1 10198.4997 19426.512-29229.190 -1 I . - 
26150.730-35953.183 -1 I . - . 8.0- 8.0 I . I 0.000 1.105* 0 1-101 -99 I 10198.7338 

I 

I 

14853.317-24658.931 1 1 . - 

27415.500-37215.900 

22219.737-32017.434 
14592.559-24488.767 
25541.775-15745.648 
24090.570-33554.230 
18963.921-28756.769 
25113.744-34905.470 
22219.737-32011.173 
26830.020-17039.487 
20425.711-30216.163 
2736 1.817- 17572.608 

26341.320-36128.425 
23315.209-13528.246 
18046.108-27832.430 

15424.337-25208.672 
20540.110-30318,195 
24743.032-34519.250 
19059.958-23834.535 
25113.744-343%3.198 
20540.110-30314.443 
24206.690-14433.351 

18346.917-28118.262 

-3 i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

O 1  

- . 5.0- 4 . 0  i . 
I .  . - . 4 . 0 -  4.0 I . - . 2.0- 1.0 I . - . 3.0- 3.0 I . 

. - . 7.0-  7 . 0  I . - . 4 . 0 -  5.0 I . 

. - . 6.0- 5.0 I . . - . 4 . 0 -  3.0 I . . - . 0.5- 1.5 I . . - . 1.0- 2.0 I . . - . 3.0- 2.0 I . 
I .  . - . 8.0- 7.0 I . . - . 2.0- 1.0 I . 

4 . 0 -  4 . 0  4 . 0 -  4 . 0  I . 
I .  

i 1.370 1.485* 115 
I 

i 36 
1-050 
1-008 
1-332 
I ,300 
1-100 
1-269 

34 I 10200.8724 
10201.5219 

-333 I 10205.2219 
298 I 10205.3178 
-98 I 10207.8885 
-266 1 10208.7338 

10208.8589 
10210.2091 
10211.1519 
10211.2322 
10212.5371 
10213.0223 
10214.7263 
10214.8725 
10215.5436 
10216.1595 

10 I 10224.1481 
23 I 10225.1154 

10227.8 164 
10227.9430 
10228.0717 

-7 i 10203.6814 

-42 i 10217.6683 

IS* 
IS* 
IS* i 0.750 1.020~ 270 

I 0.292 0.000* 0 
I 0.915 1.145 230 
I 1.130 1.105 25 
I 1.251 1.165 86 

I 0.750 1.140* 390 I 053 54 I 
1-0.097 1.354 1451 I 368 I 
I 1.340 1.143 197 I 43 42 I 
I 1.310 0.555 755 I 137 1 
I I 073 
I 0.000 1.060* 0 1-087 
I 1.335-0.590*1925 I 175 

.229 I 0.694 0.920 226 I 141 
I 1-097 

.615 I 1.106 0.490 616 1-040 
I 0.830 0.940* 110 I 8 
I 0.930 1.170* 190 I 
I 1.375 0.978 397 I -164 I 
I 1.302 1.070 232 I 25 27 I 
I 0.830 1.140* 310 1-065 -62 I 

I 1.302 0.925 377 i 42 i 
-1 
-2 
2 
-6 

IS* 

I 
-89 I 
175 I 
141 I 

I 

O r  
2 IS* 

2 i 3.0- 2.0 3.0- 2.0 i 1.094 
3 I . - . 4 . 0 -  5.0 I . 
1 I . - . 3.0-  2.0 I . .479 IS* 

IS* 

1:602 

2 I . - . 5.0- 5.0 I . 
4 1  . -  . 6.0- 5.0 I . 
2 I . - . 3.0- 3.0 I . 
2 I . - . 1.5- 1.5 I - 

I .  . 2.0- 3.0 I . -31 . -  
0 I 2.0- 2.0 2.0- 2.0 I .364 
-31 . -  . 4 . 0 -  3.0 I . 
0 I . - . 4 . 0 -  4 . 0  I . 

-1 I . - . 4 . 0 -  5.0 I . 

I 

IS* 

i 0.863 1.925 io62 i 246 245 i 10229.1120 
I 1-360 I 10230.5670 IS9 i 1.518 i.250* 268 i 0 5  82 i io23i;2oij 

1238 I 0.362 1.600 1238 1-351 -361 I 10231.9366 
I 0.965 0.837 78 1-113 -112 I 10232.9483 
I 1.251 1.035 216 1-099 -96 I 10233.4082 

_ _ _  
8768.139-i8535.782 
12531.122-28350.802 
18963.921-25733.159 
20306.482-30071.890 i 1.123 1.290~ 167 i-291 -291 i 10237.4228 

i i .  I i -246 i 10239.9992 
24759.250-34519.250 o i . - . 6.0- 5.0 i . 
24347.551-34107.378 1 I . - . 3.0- 3.0 I . 1.098 1.170* 72 i ~ -135 

1.300 1.160* 140 1-005 -7 

0.694 1.024 330 I 082 84 
1 5  

1.145 1.312 167 (-274 -275 
0.999 0.796 203 1-106 -107 
1.390 O . O O O *  0 1-239 -240 

26 
1.160 1.120* 40 I +  49 
1.120 1.080 40 1-126 -123 
1.310 0.450* 860 1-316 -313 

I 
1.137 0.795 342 I+ 

1-183 

1 
1.200 1.321* 121 I 191 

0.790 0.950* 160 1-063 -63 
1.145 1.250 105 1-393 -390 
0.850 0.980 120 1-203 -204 
1.106 0.800 306 1-012 -15 

10243.0943 
10243.2748 
10243.9927 
10244.0872 

IS* I I .  
18046.108-27805.163 -1 I . - . 4 . 0 -  5.0 1 . 
17911.977-27568.890 1 I . - . 5.0- 5.0 I . 
15595.109-26350.982 0 I . - . 3.0- 4 . 0  I . 
21660.190-31352.983 0 I . - . 6.0- 7.0 I . 

10246.3341 
10247.4274 
10250.5690 
10253.5706 
10254.4698 
10254.5708 
10255.8584 
10258.0452 
10258.1210 
10259.5116 
10262.6849 
10263.3339 
10263.9071 
10265.2214 

I 10267.8782 

21337.573-31036.744 
24613.274-33352.360 
2l703.960-31451.814 
27643.693-17897.917 

17242.750- 7498.364 

23720.664-33461.419 
17911.977-27652.180 
21218.180-30357.140 
15'124 .387-25160.827 

. 4 . 0 -  5.0 
-9 I . - . 5.0- 5.0 
- 1 1  . -  . 5.0- 4 . 0  
- 1 1  . -  . 4.0- 3.0 

-4 I . . 2.5- 2.5 

-21 . -  . 3.0- 3.0 
6 I . - . 5.0- 6.0 
2 I . - . 3.0- 2.0 
2 I 3.0- 3.0 3.0- 3.0 

i 
2 1  . -  

- .  
I 

I 

1.105 ;804 ,301 IS* 

I 



1 9735.695 2W 25313.024-35553.728 -9 

15235.771- 5502.060 0 
1 9735.485 3 13531.122-28326.610 -3 

12322.613-22055.339 -4 
241E3.639-53920.944 0 
270%. 8'tO- 17323.29 1 4 

1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 

1 
1 

1 
1 
1 

1 

9733.711 3 
9732.722 2 
9732.305 2 
9731.553 3 
9730.589 4 
9728.801 2 
9727.898 2 
9727.163 2 
9725.062 2 
9723.154 2 
9722.068 2 
9721.634 4 
9719.934 2 
9719.004 4 
9718.322 4 
9715.355 3 
9713.075 2 
9712.276 2 
9710.804 3 
9709.469 2 
9704.635 2 
9703.433 2 
9701.482 3 
9701.175 3 
9693.340 1 
7597.948 2 
965.5.969 3 
9695.541 2 
5 3 9 : . 0 5 2  2 
9i.35.614 5 
9tC2.623 3 
95i8.711 2 
9577.966 1 
9677.307 1 
9676.293 2 
9674.293 3 
9673.485 6 
9673.234 2 
9673.234 2 
9572.496 2 
9662.315 4 
9666.721 2 
9666.140 2 
$363.534 3 
9663.494 3 
9562.361 2 
9661.310 3 
9660.946 2 
9553.996 3 
9650.725 3 
9649.462 2 
9648.234 2 
9648.005 2 

25498.599-16776.530 
22160.184-31!Y31.871 
25481.495-18761.580 
15CO5.760-25125.763 
18597.564- 9179.262 
1673+.151-25449.501 
20377.600-30590.673 
21z?7.733-30%0.06,8 
19553.257-29269.059 
30375.227-40054.697 
21337.573-31042.204 
26317.729-36021.165 
15249.635-24951.118 
22509.712-32210.rn35 
21703.960-31403.302 
23763.470-33'tb 1.4 19 
16734.151-26431.101 
22181.358-31876.909 
19281.917-28972.971 
17911;977-27597.590 
18046.108-27723.796 
26253.495-16604.785 
22671.890-323't9.853 
21337.573-31014.877 
15449.472-25125.763 
19534.767-29269.059 
16552.104-26205.539 
21703.960-31377.193 
1C672.411-28345.647 
25681.552-35354.050 
34829.137-25160.827 

19074.292-23740.433 
21307.390-30970.926 

20709.458-30371.819 
13517.647-23178.955 

25823.024-35482.018 
11t40.715-21491.439 
22416.990-32066.452 

21227.793-30875.798 

. - . 4 . 0 -  3.0 

. - . 4 . 0 -  4 . 0  

. - . 0.5- 1.5 

. - . 2.0- 3.0 . - . 1.0- 2.0 

. - . 4 . 0 -  4.0 

6 i  . -  . 
0 1  . -  . 
0 1  . -  . 
1 1  . -  . 

- 1 1  . -  . 
- 3 1  . -  . 
1 9 1  . -  . 

1 I 1.0- 1.0 
0 I 5.0- 5.0 
5 1  . -  . 
2 1  . -  . 
1 )  . -  . 
2 1  . -  . 

- 1 1  . -  . 
4 1  . -  . 
-31 . -  . 
- 1 1  . -  . 
2 1  . -  . 

- 2 1  . -  . 
- 1 1  . -  . 
- 1 1  . -  . 

0 1  . -  . 
- 2 1  . -  . 
1 i 5.0- 4 . 0  
1 1  . -  . 
2 1  . -  . 
3 1  . -  . 
3 1  . -  . 
2 1  . -  . 
1 1  . -  . 
0 
1 

-2 
-2 
5 

-1 
-2 

3.0- 3.0 . .  . .  . .  . .  
. .  . .  

o i  . -  . 
2 1  . -  . 
2 i  . -  . 
1 1  . -  . 
0 1  . -  . 

4 . 0 -  5.0 
2.5- 1.5 
1.0- 1.0 
4 . 0 -  5.0 
0.0- 1.0 
8.0- 7.0 
4.5- 5.5 
1.0- 1.0 
5.0- 5.0 
2.0- 3.0 
7.0- 6.0 
4 . 0 -  5.0 
2.0- 1.0 
6.0- 6.0 
4 . 0 -  3.0 
4 . 0 -  3.0 
2.0- 3.0 
5.0- 4 . 0  
5.0- 5.0 
4 . 0 -  3.0 
2.0- 3.0 
3.0- 2.0 
2.0- 2.0 
5.0- 4 . 0  
4 . 0 -  3.0 
7.0- 6.0 
1.0- 2.0 
4 . 0 -  4 . 0  
0.0- 1.0 
0.0- 1.0 
3.0- 3.0 
5.0- 4 . 0  
6.0- 6.0 
7.0- 7.0 
3.0- 3.0 

2.0- 3.0 
1.0- 1.0 

3.0- 3.0 
2.0- 1.0 

4 . 0 -  3.0 
3.0- 3.0 
2.0- 2.0 

4 . 0 -  4 . 0  

1 : 145 

-300 

1.310 1.204* 106 
0.965 1.260* 295 
1.791 1.169 622 
1.036 O.OOO* 0 
0.667 1.040* 373 
1.225 1.250* 25 

I 
I -  
1-308 - 
I 192 
1-388 - 
I 57 
I 149 
I 25 
1-186 

I 
-113 I 
.311 I 
194 I 

-396 I 
54 I 

149 I 
I 

10268.6661 
10268.8876 
10270.7591 
10271.8028 
10272.2429 
10273.0367 
10274.0544 
10275.9426 

CQ 

i 0.920 i.325* 405 i 188 188 i 10276.8965 ISQ 
1 1.058 1.354 296 I 355 I 10277.6731 
1-0.066 O . O O O *  0 1-331 -333 I 10279.8935 
I 1.040 1.020 20 1-125 -126 I 10281.9107 
I 0.000 o.ooo* o I 63 71 i 10283.0592 
I 1.230 1.120 110 1-163 -163 I 10283.4654 
i 1.070 i.296* 226 i 301 321 

. .587 I 0.890 0.314 576 I 36 35 

. -173 I 1.280 1.454 174 I 187 187 
I 0.928 0.940* 12 (-266 -262 
I 1.050 0.000* 0 1-150 -151 
I 1.346 1.080 266 I 8 15 
1-0.145 1.110*1255 I 40 41 
I 1.320 1.510* 190 1-020 -16 
I 1.137 1.010 127 1-020 -25 
I 1.180 1.048* 132 I 89 93 

10285.3169 
10286.3011 IS* 
10287.0229 
10290.1645 
10292.5800 
10293.4267 IS* 
10294.9871 Is* 
10296.4026 IS* 
10301.5314 IS* 
10302.8075 

i 0.715 0.840 125 i-032 -35 i 10304.8796 
i i.287 0.995 292 i-043 -44 i io305.2055 
I 1.120 1.205 85 1-286 -283 I 10307.1551 
I 0.970 0.950* 20 1-159 -157 I 10308.6346 
1 0.928 0.807 121 1-246 -246 I 10309.6966 
I 0.780 0.000* 0 1-010 -7 I 10311.1935 

.932 .213 

.698 .398 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

1.822 0.794 1028 i-178 -176 i 10315.9701 
1.145 0.930 215 1-104 -106 I 10321.7620 

1.080 0.950* 130 1-089 -87 I 10329.1236 
0.599 0.000* 0 (-190 -190 I 10329.9188 
1.137 1.170 33 1-072 -74 I 10330.6222 
0.000 0.314 0 I 282 288 I 10331.7048 
0.000 1.110* 0 I 106 108 I 10333.8407 
0.300 0.701 401 I 8 12 I 10334.7039 IS* 
1.120 0.973 147 1 -180 I 10334.9720 C 2  
1.190 0.000* 0 I -353 I 10334.9720 C2 
1.039 0.000* 0 1-124 -129 I 10335.7606 
1.125 0.800 325 I -268 I 10340.2302 

1.532 0.970 562 1-057 -60 I 10342.5569 

0.694 1.060 366 I, 098 101 I 10324.8800 

1-086 I 10341.9353 

82 I 10345.3460 
I I 10345.3888 

1-063 I 10348.1174 

2.360 0.295*2065 I *  

1.240 0.640 600 1-054 -55 I 10346.6019 
0.892 1.1301 2S8 1-408 -408 I 10347.7275 

1.310 1.679* 369 1-024 -19 I 10355.5671 IS* 
0.811 O . O O O *  0 1-389 -389 I 10359.0770 
1.675 0.910* 765 1-003 -9 I 10360.4329 IS* 

I 099 I 10361.7515 



1 
1 
1 
1 
1 

1 
1 
1 
2 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 

1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
2 
2 
1 
1 
1 
1 
1 
1 
2 

1 

1 

1 
1 
1 
1 

9645.517 2 
9544.703 2 
9643.179 2 
9639.783 2 
9638.491 2 
9534.055 2 
9632.529 2 
9531.334 4 
9630.896 4 
9630.453 2 
9629.966 2 
9629.239 2 
9627.437 3 
9520.613 2 
9619.130 3 
9617.425 2 
9616.?87 2 
9612.453 3 
9612.453 3 
9611.676 3 
9610.479 3 
9607.784 2 
9605.417 2 
9604.510 3 
9603.631 0 
9603.104 2 
9502.293 2 
9600.760 2 
9600.548 3 
9596.753 2 
9595.246 2 
9595.035 3 
9594.353 3 
9594.185 2 
9593.972 2 
9593.893 2 
9593.847 2 
9592.779 2 
9591.956 2 
9591.700 4 
9591.124 2 
9530.667 2 
9590.335 2 
9587.352 0 
9587.148 1 
9526.293 4 
95s5.442 3 
9,%3.261 2 
95S1.834 2 
930.819 4 
9579.255 3 
9575.239 3 
9577.052 6 
9575.766 5 
9574.705 2 

24513.274-34251.764 

13726.661-23359.187 
14692.549-24323.884 
17911.977-275C2.874 
26669.945-17039.487 
18345.917-27976.881 
28174.233-37803.470 

21350.311-30970.926 
16155.109-25774.288 
26150.733-35708.160 
25636.914-35253.102 
25054.653-34577.111 
21263.339-30875.798 
17911.977-27523.650 
16595.109-26205.539 
23763.470-33371.251 

23314.130-33418.637 
14553.317-24456.948 
24759.250-34362.360 

22219.737-31820.494 
21312.632-31413.230 
15098.815- 5502.060 
14692.549-24287.814 
18147.975-27743.009 
25370.685-16276.332 
22416.990-32011.173 
22539.712-32103.687 
21420.933-31014.877 
20540.110-30133.953 
28110.650-18517.872 
26755.425-17 163.470 
20521.579-30113.230 
23763.470-3335't.592 
20425.711-30016.377 
19203.415-28793.800 
18591.122-28178.473 
21227.793-30314.939 
23312.6 15- 13726.318 

25328.9 07- 15745.668 

I 
5 1  . -  . 
8 1  . -  . 

1 1  . -  . 
3 1  . -  . 

- 1 1  . -  . 
- 1 1  . -  . 

0 1  . -  . 
2 1  . -  . 
2 1  . -  . 

- 2 1  . -  . 
1 1  . -  . 

- 5 1  . -  . 
- 1 1  . -  . 

0 1  . -  . 
- 1 1  . -  . 
3 1  . -  . 

- 1 1  . -  . 
3 1  . -  . 
3 1  . -  . 
0 1  . -  . 

- 6 1  . -  . 
3 1  . -  . 
0 1  . -  . 

- 2 1  . -  . 
1 1  . -  . 
1 1  . -  . 
0 1  . -  . 
2 1  . -  . 

- 3 1  . -  . 
- 1 1  . -  . 
4 1  . -  . 
1 1  . -  . 
1 1  . -  . 

- 1 1  . -  . 
2 1  . -  . 
1 1  . -  . 
0 1  . -  . 
1 1  . -  . 
2 1  . -  . 
- 4 1  . -  . 
2 1  . -  . 

f l  : :  : 
I 

I 

I 

I 

I 

7.0- 6.0 
1.0- 2.0 
4 . 0 -  4 . 0  
3.0- 4 . 0  
5.0- 4 . 0  

3.0- 3.0 
2.0- 1.0 
5.0- 5.0 
1.5- 1.5 
2.0- 3.0 
9.0- 9.0 

2.0- 1.0 
5.0- 6.0 
8.0- 8.0 
6.0- 5.0 
3.0- 4 . 0  
5.0- 4 . 0  
5.0- 6.0 
3.0- 3.0 
4 . 0 -  3.0 

6.0- 5.0 
4 . 0 -  3.0 
6.0- 5.0 

4 . 0 -  4 . 0  
4 . 0 -  3.0 
1.5- 1.5 
2.0- 3.0 
3.0- 2.0 
2.0- 2.0 
2.0- 3.0 
5.0- 4 . 0  
3.0- 4 . 0  
3.0- 3.0 
1.5- 0.5 
4.5- 4.5 
6.0- 6.0 
4 . 0 -  3.0 
1.0- 2.0 
2.0- 3.0 
4 . 0 -  3.0 
4 . 0 -  5.0 
1.5- 2.5 

3.0- 3.0 
i 

18147.975-27728.796 -2 I 3.0- 3.0 3.0- 3.0 
I 

15074.955-2$653.200 -3 i . - . 7.0- 6.0 
11840.715-21417.765 2 I 3.0- 4 . 0  3.0- 4 . 0  
15S55.825-25432.655 -1 I 1.0- 2.0 1.0- 2.0 
21703.960-31278.667 -2 I . - . 5.0- 5.0 

1:05 l:05 

.80 .80 
1.110 1.287 177 

I 
1.277 1.240* 37 1-053 -50 
0.020 0.000* 0 I -82 
0.975 0.940* 35 1-111 -113 
1.026 0.973 53 I 47 
1.160 1.005 155 1-016 -22 

1.150 1.030* 120 1-377 -377 
0.292 0.800* 508 (-200 -200 
1.145 1.270* 125 (-277 -279 
1.350 1.354 4 I 390 388 
1.518 1.080 438 1-032 -32 
0.000 1.220* 0 1-040 -47 

0.350 0.295* 55 1-083 -80 
0.948 0.915 33 1-191 -191 
0.000 1.120* 0 I 8 6 
1.335 1.110* 225 (-050 -50 
0.980 1.080 100 I 4 12 
0.610 1.080* 470 I *  4 
1.145 1.080 65 1-113 -113 
0.999 0.701 298 1-157 -159 
0.970 1.113* 143 1-060 -63 

0.890 0.872 18 1-024 -23 
0.786 0.000* 0 1-236 -237 
1.098 1.120* 22 1-130 -130 

0.750 1.240 490 I -7 1 

I 28 

I 16 

1 4  

I 151 

1.040 0.742 298 I 40 
1.079 1.169 90 I 432 430 
0.292 0.535 293 I -177 
1.049 0.568 481 1-022 -38 
1.170 1 . 8 8 0 ~  710 I 159 159 
1.675 1.140* 535 I 064 64 
1.287 1.040 247 1-133 -138 
1.663 1.170 493 (-028 72 
0.830 1.200* 370 I -33 
0.899 2.755 1856 I 340 347 
1.200 1.20031 0 I 430 427 
1.246 1.050 196 1-120 -120 
0.970 0 . 0 0 0 ~  0 1-016 -16 
1.340 1.140 200 1-061 -64 
1.021 1.083 62 1-256 -257 
0.965 O . O O O *  0 1-364 -366 
1.346 1.111 235 I -123 
0.630 0.784+ 104 I 411 411 

1.340 1.145 195 I 036 86 

1.049 1.060 11 1-132 -133 

1.097 0.000* 0 1-316 -321 

1-008 

I 130 

I 134 

0.811 0.802 9 I 36 36 
1.103 1.281 178 I 075 73 
1.120 1.010* 110 1-098 -97 

10364.6703 
10365.5451 
10367.1832 
10370.8301 
10372.2257 
10377.0005 
10378.6455 
10379.9332 
10330.4053 
10380.8774 
1038 1.4078 
10382.1916 
10384.1349 
10391.5004 
10393.0485 
10394.9451 
10396.2833 
10400.3164 
10400.3164 
10401.1626 
10402.4580 
10405.3760 
10407.9401 
10408.9230 
10409.8757 
10410.4470 
10411.3262 
10412.9886 
10413.2186 
10417.3365 
10418.9509 
10419.2017 
10419.9423 
10420.1248 
10420.3541 
10420.4420 
10420.4919 
10421.6521 
10422.5463 
10422.8244 
10423.4504 
10423.947 1 
10424.2536 
10427.5514 
10427.7732 
10428.7033 
10429.6292 
10432.0028 
10433.5020 
10434.6617 
10436.3654 
10437.4724 
10438.766 1 
10440.1680 
10441.3249 

IS* 
IS* 

IS* 

IS* 

IS* 

IS* c2 
c2 

IS* 
IS* 

IS* 

IS* 

IS* 
IS* 

SI 
IS* 

IS* 



c 
I ODS 03s TEE11 TERM I OBS OBS OBS I TERM TERM TERM I OBS TERM I 

C WA\'Et:U?iEER I T2 - T1 0-C I J2 - J1 JZ - J 1  I 62 GI OG I 62 G1 DG I IS IS I WAVELENGTH NOTES 

1 9573.7q8 3 
1 9573.133 1 

9571.549 3 
1 9570.559 2 
1 9558.030 1 
1 9567.434 1 
1 9566.816 1 

17031.874-26555.622 
24534.2GO-34iO7.378 

2 1503.247-3 1 173.8 14 
23705.495-33273.528 
22416.990-31934.470 
26283.495-35850.314 

I I I I 

I 

I 1.217 1.015 202 (-179 -179 0 I . - . 4 . 0 -  3.0 I . 
0 I . - . 2.0- 3.0 I . I 0.000 1.160* 0 (-030 -31 

I 0.060 0.450* 390 1-032 -31 2 I . - . 2.0- 1.0 I . 
-3 I . - . 7.0- 7.0 I . I 1.277 1.070* 207 I -234 
4 I . - . 2.0- 3.0 I . 1 1.675 1.090 585 I 158 152 
-3 I . - . 7.0- 6.0 I . I 1.080 1.040* 40 I 081 81 

I .  I I 28 

_.. - - 
9563.859 2 I I .  I 1-200 

1 9562.097 2 26855.X.S-17323.291 0 I . - . 5.0- 4 . 0  I . I 1.055 1.250* 195 I 133 131 
1 9551.750 1 22377.599-31939.345 4 I . - . 7.0- 6.0 I . I 1.076 1.200~ 124 1-341 -342 
1 9561.520 3 20521.579-30093.102 -3 I . - . 6.0- 5.0 I . I 1.246 1.150* 96 1-213 -215 
1 9561.452 3 2CE54.712-302i6.153 
1 9561.180 2 
1 9550.178 2 

9557.260 2 
1 9552.293 2 
1 9551.485 3 
1 9550.281 7 
1 9550.026 3 
1 95'3.684 4 
1 95C8.141 2 
1 9547.040 3 
1 9545.097 2 
1 9543.639 6 
1 9540.314 3 

9539.746 2 
1 9538.675 4 
1 9535.263 3 
1 9535.912 2 
1 9532.876 2 
1 9527.138 4 
1 9526.731 3 
1 952L.619 3 
1 S52;.214 2 

9321.253 2 
951L.229 2 

1 951j.iC3 3 
1 95'6.243 2 
1 95i5.7:5 2 
1 9511.979 3 
1 9503.106 2 
1 9504.799 4 
1 9504.274 2 

9501.409 3 
1 9500.957 2 

9530.052 2 
1 9'199.982 2 
1 9496.766 2 
1 94F6.194 2 
1 9G93.440 4 

9G93.233 2 
1 9693.149 3 
1 9992.863 2 
1 9491.150 2 
1 9'59.998 3 

28363.619-19307.447 
14763.705-2r1323.835 

27124.898-17572.603 
18Gi6.108-27597.590 
12159.465-21709.745 
14737.7E8-24257.814 
20769.512-30318.195 
22518.312-32056.452 
22656.777-32 13.814 
24347.551-33392.650 
11747 245- 2203.606 
22Ot3.306-31623.619 

14692.549-24231.226 
23755.136-33304.400 
26872.321-17336.413 
25635.914-35169.790 
18591.122-28118.262 
15424.337-24951.118 
16S34.379-25350.997 
18046.108-27570.322 

16t34.379-2635a.932 
21603.247-31119.494 
30503.896-2093.110 

20709.458-30210.416 

16155.103-25655.090 

18572.411- 9179.252 
22513.312-32011.173 
2XlO.MO-lC7 18.832 
19553.257-290'4.255 

1 I . - . 1.0- 2.0 
8 I . - . 5.0- 4 . 0  

-1 I . - . 1.0- 1.0 

t i  . -  . 
3 1  . -  . 

1 1  . -  . 
-21 . -  . 
- 1 1  . -  . 
4 1  . -  . 
0 1  . -  . 
-21 . -  . 

0 1  . -  . 
1'1 . - . 
0 1  . -  . 

-21 . -  
0 I 0.0- 1:o 

I 

I 
I 

0 1  . -  . 
2 1  . -  . 

- 1 1  . -  . 
1 1  . -  . 

- 1 1  . -  . 
2 I 3.0- 4 . 0  
2 1  . -  . 

- 1 1  . -  . 1 
I 

2.0- 2.0 
4 . 0 -  4.0 
4 . 0 -  3.0 
3.0- 3.0 
2.0- 2.0 
2.0- 2.0 
3.0- 2.0 
3.0- 3.0 
0.0- 1.0 
6.0- 6.0 

2.0- 2.0 
1.0- 0.0 
1.0- 0.0 
6.0- 6.0 
4 . 0 -  3.0 
3.0- 3.0 
5.0- 5.0 
4 . 0 -  3.0 

5.0- 4 . 0  
2.0- 2.0 
5.0- 4 . 0  
4 . 0 -  3.0 
3.0- 2.0 
3.0- 4 . 0  
7.0- 7.0 

3.0- 4 . 0  

i 0.200 1.143 943 i 49 46 
I 1.085 O . O O O *  0 I -4 1 
1-0.066 0.800* 866 1-200 -200 

.838 

1 : 085 
1 .  

I .  
I .  

I 1 8  
I 1.190 0.555* 635 I 160 158 
I 0.694 0.930 236 I 126 126 

.980 .142 I 0.844 0.980 136 I 24 25 
I 0.815 0.585 230 (-176 -176 
I 1.070 0.940* 130 I 062 62 
I 1.350 0.910* 440 (-012 -17 
I 0.977 0.725 252 1-012 -17 
I 1.300 1.060+ 240 I 0 1 

1 :495 I 0.000 1.495 0 I 185 185 
I 1.060 1.110 50 I 075 80 

I 2.162 0.000 0 I 30 34 
I 2.690 O . O O O *  0 I 140 139 

I 1-008 
I 0.292 0.411 119 1-084 -78 

I 1.335 1.120* 215 1-012 -11 
I 0.965 1.250* 285 1-016 -14 
I 1.106 0.840 266 1-028 -28 
I 0.961 0.796 165 (-223 -224 
I 0.694 1.265 571 1-120 -119 
I I 
I 1-049 
I 0.961 0.796 165 1-125 -124 
I 0.060 0.814* 754 I -79 
I 0.000 1.374~ 0 I 171 165 
I 0.7Z6 1.475 689 1-320 -319 
I 1.245 1.606 361 I 12 7 

26 1-145 -145 
I 1.076 1.120 44 1-157 -155 
I I 36 
I 1.240 l.l6O* 80 1-020 -19 
I I 

11075 .010 I 1.106 1.080 

1 i . - . 5.0- 4 . 0  i i i 0.948 1.165 217 i-293 -294 
0 I . - . 4 . 0 -  5.0 I . I 0.694 1.270* 576 1-094 -47 
6 I . - . 1.0- 2.0 I . I 1.340 1.070* 270 1-016 -16 
2 1 . - . 3.0- 2.0 I . I 0.815 0.411 404 1-086 -77 

I I .  I I 
0 I . - . 6.0- 5.0 I . I 1.190 1.454~ 264 I 182 183 
2 I - - . 2.0- 3.0 I . I 1.350 1.140~ 210 I 57 56 
2 I . - . 2.0- 2.0 I . I 0.855 0.504 361 1-248 -243 
0 I . - . 2.0- 1.0 I . 1-0.145 0.900 1045 1-020 -25 

.------------------- 
10442.3686 
10443.0340 IS* 
10444.7677 IS* 
10445.8372 IS* 
10448.6092 
10449.2054 
10449.9351 
10453.1551 
10455.0922 
10455.4717 
10455.7232 
10455.7975 
10456.0950 
10457.1909 
10460.3836 IS* 
10465.8229 
10466.7071 
10468.0277 IS* 
10468.3073 
10469.7785 
10470.3739 IS* 
10471.5814 IS* 
10473.7130 IS* 
10475.3131 
10478.9640 
10479.5879 IS* 
10480.7645 
10431.2173 IS* 
10483.80 13 
10487.1402 
10493.4564 IS* 
10493.9047 IS* 
10494.0281 IS* 
10496.6780 
10499.9368 
10502.5500 
10505.0728 
10505.4636 
10505.9759 IS* 
10510.1796 
10514.4608 IS* 
10518.1191 
10518.7001 
10521.8718 IS* 
10522.3724 IS* 
10523.3748 
10523.4524 
10527.0160 IS* 
10527.6501 IS* 
10530.7042 IS* 
10530.8617 
10531.0270 
10531.3442 
10533.2117 
10534.5236 IS* 



1 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0 

9<89. 386 
9483.060 
SGP2.315 
9480.648 
9476.2 18 
9477 .8?5 
9477.433 
9475.739 
9473.751 
9472.089 
947 1.447 
9469.114 
9i57.518 
9452.312 
9460.331 
9457.315 
9456.486 
9455.923 
9455.236 
9 i54.8 18 
9451.044 
9449.614 
9443.062 
9447.525 
9444.037 
9439.977 
9438.962 
9435.929 
9434.496 
9429.705 
9423.633 
9429.275 

9427.002 
9426.100 
9(t25.706 
9424.496 
9424.192 
9423.416 
94 15.845 
9414.713 
9411 -907 
9406.9 10 
9406.420 
9406.357 
9404.353 
9403.373 
9399.680 
9397.073 
9393.4C6 
9392.350 
939 1.889 
9390.898 
9390.580 
9399.075 

9428.731 

3 
1 
2 
2 
2 
2 
2 
2 
3 
4 
2 
2 
2 
2 
2 
2 
5 
3 
4 
2 
2 
3 
3 
1 
2 
2 
1 
2 
6 
1 
2 
1 
3 
3 
2 
2 
1 
4 
1 
3 
2 
1 
3 
2 
2 
2 
3 
4 
2 
3 
4 
2 
2 
2 
2 

20065.327-29554.716 
24376.535- 15V3.530 
2?324.630-20322.349 
24216.272-32596.921 
21793.960-31182.179 
22213.737-31697.633 
23705.495-33182.933 
22%14.130-33259.E59 
23251.721-32755.472 
15ZS3.909-25350.997 
16734.151-26205.5Z9 

I 
- 3 1  . -  . 
5 1  . -  . 

- 1 1  . -  . 
- 1 1  . -  . 
- 1 1  . -  . 

-16 I . - . 

~ -.- -~ 
2OG5.3?8-29354.442 
14763.705-24231.226 
248 16.699-34279.0 10 
22509.712-31970.100 
21218.180-31575.497 
13517.647-22974.132 
16834.379-25290.302 
21812.682-31257.919 
21420.983-30875.798 
21263.339-307 14.385 
18147.975-27597.590 
18397.5&4-23345.647 
22@9,8.306-31535.835 

21227.793-30067.769 1 I . - . 
21603.247-31042.204 5 I . - . 
20540.110-29976.039 0 I . - . 
14353.317-24287.814 -1 I 4.0- 3.0 
25706.036-16276.332 1 I . - . 
22509.712-31933.345 0 I . - . 
20425.711-29854.442 0 I . - . 
13726.661- 4299.659 0 I . - . 
22160.184-31586.283 1 I . - . 

19632.555-ioim.463 -5 i . - . 

21350.311-30779.535 1 I . - . 

0 1  . -  . 
0 1  . -  . 
0 1  . -  . 
1 1  . -  . 
9 1  . -  . 
0 1  . -  . 

- 3 1  . -  . 
1 1  . -  . 
3 1  . -  . 

- 2 1  . -  
1 I 2.0- 3:O 
0 1  . -  . 

- 1 1  . -  . 
3 1  . -  . 

- 2 1  . -  . 
- 1 1  . -  . 
- 1 1  . -  . 
- 4 1  . -  . 

3.0- 3.0 
3.5- 3.5 
6.5- 6.5 
6.0- 6.0 
5.0- 4.0 
4.0- 4 . 0  
7.0- 6.0 
6.0- 5.0 
5.0- 4.0 
6.0- 5.0 
2.0- 3.0 
2.0- 1.0 
1.0- 2.0 
2.0- 1.0 
5.0- 4.0 
3.0- 2.0 
2.0- 3.0 
5.0- 5.0 
4.0- 3.0 
3.0- 4.0 
5.0- 4.0 
3.0- 4.0 
5.0- 6.0 
6.0- 5.0 
1.5- 0.5 
4.0- 4.0 
2.0- 3.0 
3.0- 4.0 
4.0- 3.0 
2.0- 2.0 
5.0- 6.0 
2.0- 3.0 
1.0- 1.0 
3.0- 2.0 
8.0- 8.0 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

:898 1:155 .257 

.787 .586 .201 

I .  . 3.0- 3.0 I . I 
20709.458-30133.953 1 I . - 
23766.136-14341.947 3 I 1.0- 2.0 1.0- 2.0 I 2.155 :852 1303 

20697.436-30113.230 
19558.257-28972.971 
24759.250-34171.155 
26730.201-17323.291 
20990.684-30397.106 
15074.953-24481.313 
20990.684-30335.052 
27301.2CS-17897.917 
17911.977-27311.655 
12159.465-21556.573 
23735.353-14341.947 
21600.100-30992.449 
24970.474-34352.360 
23720.654-33111.557 
22182.030-31572.610 
15249.635-2C638.713 

I 
1 1  . -  . 

- 1 1  . -  . 
2 1  . -  . 
0 1  . -  . 

- 2 1  . -  . 
2 1  . -  . 
5 1  . -  . 
2 1  . -  . 

-1 I 5.0- 5.0 
0 1  . -  . 
0 1  . -  . 
1 1  . -  . 
3 1  . -  . 
5 1  . -  . 
0 1  . -  . 

- 3 1  . -  . 

7.0- 
2.0- 
6.0- 
3.0- 
5.0- 
7.0- 
5.0- 
4.0- 
5.0- 
4.0- 
2.0- 
6.0- 
4 . 3 -  
3.0- 
2.0- 
2.0- 

i .  
6.0 1 . 
2.0 I . 
5.0 I . 
4 . 0  I . 
5.0 I . 
6.0 I . 
4 . 0  I . 
3.0 I . 
5.0 I 1. 
4.0 I . 
2.0 I . 
7.0 I . 
5.0 I . 
2.0 I . 
1.0 I . 
2.0 I . 

145 1:035 110 

TERM TERM TERM I OBS TERM I 
62 61 DG I IS IS I WAVELENGTH NOTES 

------------------+----------*---------------------- 

I I 
0.998 0.831 167 1-187 -189 I 10535.2030 
0.960 1.057 97 I 349 340 I 10536.6754 IS* 
0.910 1.314* 404 I 379 369*1 10543.0592 
1.005 1.100* 95 1-036 -42 I 10544.9130 
1.120 1.210+ 90 1-272 -274 i 10547.6165 
0.750 1.187 437 I 112 115 I 10547.9760 
1.277 
0.890 
1.235 
1.098 
0.928 
1.911 

-0.066 
1.165 
1.287 
0.860 
0.892 
0.961 
1.040 
1.663 
0.610 
1.049 
1.280 
1.050 
1.010 
1.346 
0.060 
0.830 
0.786 
1.290 
1.287 
0.350 
1.340 
1.150 
1.230 

1.240 
2.162 

1.250 
-0.145 

1.098 
0.950 
1.303 
1.097 
1.308 
0.985 
1.145 
0.844 
0.935 
1.390 
1.450 
0.790 
1.295 
0.715 

1.050 227 
1.095 205 
1.005 230 
0.796 302 
0.701 227 
1.180* 731 
0.411 477 
1.710* 545 
1.100* 187 
0.375 485 
1.147 255 
1.125 164 
1.080 40 
1.080* 583 
1.150* 540 
0.930 119 
0.000* 0 
1.020 40 
2.402*1392 
1.265 8 1  
1.010* 950 
1.070* 240 
0.585 201 
l.880* 590 
1.200* 87 
0.860* 510 
1.180* 160 
1.482 332 
1.053 177 

1.200* 40 
0.852 1310 

1.050 200 
0.794 939 
1.230 132 
1.250r 300 
1.005 303 
0:000* 0 
0.920 338 
0.450 535 
1.035 110 
1.290 446 
0 . 8 5 2 ~  83 
1.21031 180 
1.120r 340 
1.315* 525 
2.403 1108 
0.000* 0 

i - 174 
I 112 
1-108 

1 3  
1-085 
1-090 
1-142 
1-167 
1-134 
1-351 
I 053 
1-069 
I 175 
1-103 
1-357 
1-069 
I 135 
(-175 
I 069 
I 068 
1-102 
I 158 
1-277 
1-102 
I 8  
I 191 
1-109 
1-012 
I- 
I 057 
1-067 
I - 122 
I 40 
1-049 
I 191 
1-101 
1-255 
I - 176 
1-226 
1-084 
1-412 
I 161 
1-152 
1-020 
I 055 
I 098 
1-405 

I -249 

- 178 
110 

-108 
-249 - 183 

0 
-78 

-144 
-167 
-134 
-350 

51 
-66 
176 

-108 
-357 
-69 
140* 

-175 
68 
67 

-102 
159 

-27 9 
-97 

3 
191 - 108 

-37 
57 

-120 
37 

-49 
191 

-102 
-255 - 179 
-226 

-85 
-412 

160 
-152 

70 
49 

102 
-409 

-a7 

i 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

, I  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

10548.4846 
10550.3759 
10552.5899 
10554.4414 
10555.1569 
10557.7574 
10559.5372 
10565.3469 
10567 A923 
10570.9294 
10571.8561 
10572.4855 
10573.2537 
10573.7212 
10577.9435 
10579.5442 
10581.2821 
10581.8836 
10585.7358 
10590.3446 
1059 1 . a 3 4  
10594 .8879 
10596.4971 
10601.8810 
10601.9619 
10602.3644 
10602.9762 
10604.9209 
10605.9357 
10606.3790 
10607.7407 
10608.0829 
10608.9565 
10617.4868 
10618.7635 
10621.9293 
10627.57 17 
10628.1253 
10628.1965 
10630.4274 
10631.5692 
10635.7462 
10638.6969 
10642.8500 
10644.0466 
10644.5691 
10645.6924 
10646.0529 
10647.7594 

CQ 
IS* 

IS* 

IS* 

IS* 

IS* 

IS* CQ 

c 
03 
03 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

1.036 0.980 56 I 
1.000 1.040* 0 I 
1.302 1.030 272 I 
1.980 1.106* 126 1 
3.980 O . O O O *  0 1 
3.965 1.080 115 I 
3.855 1 .250~  395 I 
5.965 0.979 14 I 
0.790 0.852* 62 I 
1.137 1.150 13 I 
0.970 0.940* 30 I 

9387.133 
93E6.705 
9336.705 
9386.651 
9386.000 
9385.759 
935.500 
9331.6t4 
9378.7 19 
9376.514 
9376.009 
9375.79 1 
9372.792 
9368.805 
9367.627 
9365.287 
9361.673 
9360.912 
9360.680 
9359.527 
9357.196 
9354.339 
9352.812 
9350.832 
9349.650 
9343.287 
9342.492 

I 
1.315 1.250* 65 1 
0.890 1.050 160 1 
1.217 0 . 9 4 0 ~  277 ~ 

0.980 1.160~ 180 
1.474 0.972 502 
0.890 1.455 565 
1.080 1.070* 10 
0.870 1.442 572 
0.970 O.OOO*  0 
1.269 O.OOO* 0 

1.285 1.165 120 
0.786 1.012 226 
1.106 1.455 349 
2.360 O . O O O *  0 
2.258 1.260* 998 
0.975 1.030* 55 
0.715 0.640 75 
0.844 O.OOO* 0 
1.106 0.975 131 
1.507 1.145 362 
1.263 0.995 268 
1.080 1.070* 10 
0.980 1.145 165 
0.977 1.090 113 
1.150 1.050* 100 
1.822 1.713 109 
1.060 1.090* 30 

6 
2 
2 
2 
2 
3 
3 
4 
3 
3 
6 
2 
2 
2 
2 
2 
5 
1 
2 
2 
4 
3 
3 
3 
4 
3 
3 

12322.613-21709.745 
24534.240-33920.944 
25113.744-34500.445 
24742.092-34128.739 
24742.092-34128.09% 
18551.122-27976.831 
267C3.790-17323.291 
18591.122-27972.815 
23720.664-14341.947 
21337.573-30714.385 
14292.176-23665.184 

25696.033-17323.291 
23814.130-33182.933 
17081.874-26449.501 
24742.092-34107.378 
17045.776-26407.449 
15406.760-24707.674 
26233.495-35644.180 
23037.432-12677.903 

1 
1 I 2.0- 3.0 
1 1  . - .  
4 1  . -  . 
4 1  . -  . 

- 2 1  . -  . 
0 1  . - .  
1 1  . -  . 

-5 I 4 . 0 -  4.0 
2 1  . -  . 
2 1  . -  . 
1 I 5.0- 4 . 0  

0 1  . -  . 
2 1  . -  . 
0 1  . -  . 
1 1  . -  . 
0 I 1.0- 2.0 

- 2 1  . -  . 
- 5 1  . -  . 
- 2 1  . -  . 

I 

1 
1 I 2.0- 3.0 
1 1  . - .  
4 1  . -  . 
4 1  . -  . 

- 2 1  . -  . 
0 1  . - .  
1 1  . -  . 

-5 I 4 . 0 -  4.0 
2 1  . -  . 
2 1  . -  . 
1 I 5.0- 4 . 0  

i 
0 1  . -  . 
2 i  . -  . 
0 1  . -  . 
1 1  . -  . 
0 I 1.0- 2.0 

- 2 1  . -  . 
- 5 1  . -  . 
- 2 i  . -  . 

14292.176-23649.372 
21998.645-31352.983 

o i  
1 1  

I 
16334.260-25555.090 2 I 
14853.317-24232.966 1 I 
15424.387-24767.674 0 I 
21307.390-30649.832 0 I 

1 9335.937 1 17500.977-26836.911 3 
1 9334.182 2 14025.007-23359.187 2 
1 9333.215 4 15249.635-2ft532.849 1 
1 9331.973 2 12159.465-21491.439 -1 
1 9329.236 3 15424.387-24753.684 -1 
1 9328.942 2 25074.535-15745.64s 5 
1 9321.834 2 22139.053-32210.835 2 
1 9320.087 2 26283.495-35603.532 0 
1 9319.008 4 25064.653-15745.648 3 
1 9317.694 2 22666.777-31984.470 1 
1 9312.690 2 26575.333-3528.025 3 
1 9311.827 2 19281.917-28593.749 -5 
1 7311.761 1 26301.732-35513.490 3 

I 
2.0- 3.0 I 1.036 
2.0- 2.0 I . 
6.0- 6.0 1 . 
4 . 0 -  3 . 0  I . 
4 . 0 -  4 . 0  I . 
4 . 0 -  3.0 I . 
3.0- 4 . 0  I . 
4 . 0 -  4 . 0  I .965 
3.0- 2.0 I . 
4 . 0 -  4 . 0  I . 
5.0- 4 . 0  I .97 

5.0- 4 . 0  I . 
6.0- 6.0 I . 
4 . 0 -  3.0 I . 
4 . 0 -  3.0 I . 
1.0- 2.0 I 1.460 
1.0- 2.0 I . 
7.0- 7.0 I . 
1.0- 1.0 I . 

I .  

.980 

.978 

-93 

.961 

5.0- 4.0 i 
I 

7.0- 7.0 I 

4 . 0 -  4.0 I 
4 . 0 -  5.0 I 
3.0- 2.0 1 
1.0- 0.0 I 

. - . 1.0- 2.0 . - . 4 . 0 -  3.0 
2.0- 2.0 2.0- 2.0 . - . 4 . 0 -  3.0 . - . 3.0- 4 . 0  . - . 4 . 0 -  3 . 0  
. - . 4 . 0 -  4 . 0  . - . 7.0- 6.0 . - . 3.0- 3.0 . - . 3.0- 3.0  . - . 7.0- 7.0 . - . 2.0- 1.0 . - . 5.0- 5.0 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

93 11.5’tP 
9310.916 
9310.C32 
9307.721 
5zo7.221 
92CS .?19 
9304.995 
936G.802 
9302.115 
9302.023 
9295.485 
9292.5 12 
929 1.090 
9290.958 
9286.939 

2 
1 21703.960-31014.877 
2 19959.027-29269.059 
3 29531.948-20322.165 
5 17031.874- 7774.653 
2 20709.458-30016.377 
2 22982.904-13677.903 
1 21737.407-31042.204 
2 25681.552-34933.667 
3 19236.116-23533.135 
3 23251.721-32577,204 
2 22518.312-31510.821 
2 23231.721-32572.811 
2 14912.011-24502.966 
2 21031.2%-30318.195 

I 
- 1 1  . -  . 

0 1  . -  . 
- 2 1  . -  . 

0 1  . -  . 
- 3 1  . -  . 

1 1  . -  . 
2 1  1 -  . 
3 1  . -  . 
0 1  . -  . 
3 1  . -  . 
2 1  . -  . 

0 I 4 . 0 -  4 . 0  

. . .  

. .  

.OS6 

.04 

.499 

-711 .640 .071 

I .  

I .  
5.0- 4 . 0  I . 
1.0- 1.0 I . 
5.0- 6.0 I . 
4 . 0 -  4 . 0  I 1.215 1 
3.0- 2.0 I . 
2.0- 1.0 I . 
3.0- 3.0 I . 
7.0- 7.0 I . 
7.0- 7.0 I . 
5.0- 4 . 0  I . 
2.0- 2.0 I . 
5.0- 5.0 I . 
4 . 0 -  5.0 I . 
2.0- 2.0 I . 

1:462 -247 

1.120 1.170 50 
0.760 1.110* 350 
0.000 1 .360~  0 
1.217 1.463 246 
1.240 1.140 100 
1.257 1.442 185 
1.026 1.010 16 
1.059 1.060 21 
1.155 1.060 95 
1.235 0 . 9 8 0 ~  255 
1.350 0.865 415 
1.235 1.010* 225 
0.496 1.012 516 
1.455 0.940 515 

I 
20 22 I 

008 -6 I 
008 -18 I 
074 -69 1 

-44 I 
127 -128 1 
159 154 I 
066 -66 ’ 
167 167 
040 -40 
112 -111 

117 119 
078 76 
274 -272 
045 -42 
068 68 
331 -334 
087 87 
145 145 

,361 -360 
,229 -227 

,297 -298 

402  -398 

.180 -176 

.375 -376 

.040 -45 

.w8 -388 
-169 -172 
060 68 

-051 -54 
077 75 
153 152 

-047 -47 
5 8 5 8  

-346 -346 
-060 -60 

-120 -118 

185 

070 70 

16 16 

119 115 
152 151 
181 180 

-93 
092 93 
168 158 

-44 
-198 -198 
-069 -72 

115 114 
-047 -50 

166 167 
086 90 

10649.9622 IS* 
10650.4478 IS* C2 
10650.4478 IS* C2 
10650.5090 
10651.2477 IS* 
10651.5212 
10651.8152 IS* 
10656.1433 
10659.5167 
10661.6823 
10662.5977 PB 
10662.8456 
10666.2574 
10670.7965 
10672.1384 
10674.8049 
10678.9259 
10679.7940 
10680.0587 
10681.3744 
10684.0353 PB 
10687.2984 
10689.0433 
10691.3066 
10692.6583 
10699.9402 
10700.8508 
10708.3641 
10710.3775 
10711.4872 IS* 
10712.9128 
10715.9868 
10716.3934 
10724.5648 
1 0726.575 1 
10727.8171 
10729.3299 
10735.0952 
10736.0901 
10736.1662 
10736.4106 
10737.1405 IS* 
10738.1600 
10733.4495 
10741.4032 
10741.7518 
10743.9694 
10744.1957 IS* 
10747.2993 
10747.4056 
10754.9648 
10758.4057 
10760.0523 
10760.2051 
10764.86 17 

e 



I 

I 

1 9224.339 2 29606.506-20322.165 

1 9279.874 6 1542'1.337- 6144.515 
1 9279.125 3 17031.874-26360.997 

9220.023 2 

1 9277.815 2 27175.729-17897.917 
1 9272.136 2 24090.570-33362.705 
1 9268.876 2 15356.t?8-25125.763 
1 9265.550 3 lZO46.108-27311.658 

9265.439 2 
9260.745 2 
9260.024 2H 

1 9259.470 2 36297.181-27037.718 
9259.161 1 
9259.035 1 
9258.663 2 
9258.655 3 
92-58.611 2 
9255.478 2 

9255.057 2 
9254.377 1 

1 9253.326 5 
1 9251.018 2 
1 92i6.859 2 
2 9241.869 2 
1 9241.308 3 
1 9239.136 2 
1 9236.108 3 
1 9234.545 4 
1 9231.532 2 
1 9228.652 2 

i 9258.301 7 

_ _ _  ~ . _  
1 9223.402 2 
1 2217.989 6 
1 9217.195 2 
1 5212.441 2 
1 9210.134 2 
1 9203.842 2 
1 9203.323 2 
1 9202.657 4 

9202.349 2 
1 9200.746 2 
1 9200.573 2 
1 9199.729 3 

9199.433 2 
1 9199.055 1 
1 9198.059 1 
1 9197.252 2 
1 9196.826 3 
1 9195.828 2 
1 9194.725 3 
1 9193.871 2 
1 9193.496 3 
1 9192.803 2 
1 9192.599 2 
1 9190.361 2 

12159.465-21417.765 

16520.962-25774.283 
22377.599-31628.619 

26405.340-17163.470 
18591.122-27832.430 
15247.635-24488.767 
21703.960-30940.068 
15424.X7-24658.931 
24759.250-33930.780 
14737.788-23966.450 
18346.917-27570.322 
13517.647- 4299.659 
25064.653-34281.845 
207G9.458-29921.899 
22666.777-31876.909 
20521.579-29725.422 
26150.730-35354.050 
18602.505-27805.163 

20769.512-30016.377 

23281.721-32432.465 
23909.585-33110.165 
20554.712-29854.442 

27096.974-17897.917 
21263.339-30;61.399 
26373.744-17776.433 
30932.959-21736.133 - . - . . . - - 
22i51.355-31377.193 
24437.792-33532.520 
21350.311-30544.167 
22219.737-31413.230 
22160.134-31352.983 
22518.312-31710.912 
22038.306-31278.667 

-2 

2 
2 
3 
1 
1 
0 

7 

1 

0 
-2 
4 

-1 
0 
4 
0 
1 
2 
0 

-3 
1 
3 
0 
2 

-1 
3 

-1 

2 
-7 
-1 

-2 
-1 

1 
0 
3 
0 

-5 
3 
4 

-1 
0 

5.0- 6.0 

3.0- 3.0 
4.0- 5.0 
4.0- 3.0 
7.0- 7.0 
1.0- 1.0 
4.0- 5.0 

2.0- 2.0 

4.0- 4 . 0  

5.0- 6.0 
7.0- 6.0 
2.0- 2.0 
3.5- 4.5 
4 . 0 -  4 . 0  
2.0- 1.0 
5.0- 5.0 
3.0- 4 . 0  
6.0- 6.0 
3.0- 3.0 
2.0- 3.0 
2.0- 2.0 
3.0- 2.0 
3.0- 2.0 
3.0- 2.0 
6.0- 7.0 
8.0- 7.0 
6.0- 5.0 

5.0- 4 . 0  
5.0- 4 . 0  
1.0- 1.0 

4 . 0 -  3.0 
5.0- 5.0 
2.0- 2.0 
6.0- 7.0 
3.0- 4 . 0  
4 . 0 -  5.0 
2.0- 3.0 
4 . 0 -  3.0 
8.0- 7.0 
2.0- 2.0 
6.0- 5.0 

I I 
I 0.000 1.360* 0 I 163 161 
I I 

1.106 1.473 .367 i 1.106 1.473 367 i 180 181 
I 1.217 0.796 421 (-241 -241 
I 1.021 0.450 571 1-235 -235 
I 1.130 1.140* 10 I 036 37 
I 1.103 0.314 789 I 24 23 
I 0.694 1.035 341 I 147 147 
I I+ 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
1 I 
I I 

129 I 1.010 1 .300~  290 I 

:844 :802 .042 I 0.844 0.802 42 I 36 37 

-739 .918 .179 

1 : l O  1:08 .02 

:890 1:481 .591 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 1.180 0.450* 730 j - 2 5  -200 
I I 0.610 0.990* 380 I 079 

I 
I 
I 
I 
I 
I 
I 
I 

79 

I 
0.736 0.915 179 1 24 23 

0.852 1.200 348 I 311 315 

1.076 1.110 34 1-158 -157 
1.070 1.140* 70 1-036 -37 

0.965 0.920 45 1-074 -73 
0.715 O.OOO* 0 1-331 -333 
1.120 1.080 40 1-072 -72 
1.106 1.080 26 1-060 -61 
1.098 0.920* 178 1-127 -127 
0.815 0.760 55 1-165 -165 
1.518 1.265 253 1-239 -237 
0.892 1.482 590 I 178 178 
0.950 0.850* 130 1 012 7 
1.240 1.070* 170 1-040 -45 
0.977 0.000* 0 1-171 -171 
1.246 1.220 26 1-308 -306 
0.000 0.000* 0 I 030 35 
0.910 1.024 114 I 083 83 

1.235 1.330* 95 1-137 -137 
1.242 1.220* 22 1-131 -139 

1-191 

0.200 1.180~ 980 I 8 7 
I 35 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1.210 0.565 645 I 2 1  
1.340 0.000* 0 I 153 151 1 
0.780 0.973* 193 I 12 16 I 
1.500 1.305* 195 1-090 -91 I 
0.350 0 . 9 ~  596 I -65 I 
0.750 0.742 8 I 098 105 I 
1.230 0.000* 0 1-243 -244 I 
1.350 0.200 1150 1-306 -304 I 
1.060 1.010* 50 1 115 116 I 

10767.8763 
10772.8089 
10773.0573 
10773.9269 
10775.4481 
10782.0479 
10785.8401 
10789.7 119 
10789.8411 
10795.3102 
10796.1507 
10796.7967 
10797.1570 
10797.3004 
10797.5045 
10797.7436 
10797.7984 
10797.9535 
10798.1599 IS+ 
10798.4445 
10802.7385 
10803.9655 
10806.6610 
1081 1.5099 
10317.3591 
10818.0 157 
10820.5589 
10824.1064 
10825.9384 
10829.4718 
10832 A397 
10839.0175 
10845.3825 
10846.3167 
10851.9139 
10854.6321 
10862.0527 
10862.6652 
10863.4513 
10863.8 149 

10865.9120 IS* 
10866.9089 IS* 
10867.2585 IS* 
10867.7051 

10869.8237 
10870.3390 
10871.5188 IS* 
10872.8194 

10874.2764 
10875.0962 
10875.3375 
10877.9859 

10865.7077 

10868 .a 19 

10873.8329 



1 9189.076 2 
1 9182.959 3 
1 9178.412 1 

9177.294 2 
1 9176.913 3 
1 9176.086 2 
1 9169.309 2 
1 9165.827 2 
1 9167.272 2 
1 9166.831 1 
1 9164.284 2 
1 9160.844 3 

1 9157.460 3 
1 9154.341 4 
1 9152.331 2 
1 9150.554 2 
1 9148.224 3 
2 9145.925 2 
1 9138.394 2 
1 9137.674 5 
1 9134.127 2 

9133.753 2 
9132.135 4 

1 9131.724 4 
1 9131.409 2 

9130.133 2 
1 9129.780 6 

9129.512 2 
1 9129.086 2 
1 9128.490 2 
1 9127.655 2 
1 9127.443 2 
2 9122.974 2 
1 9122.699 2 
1 9113.137 5 
1 9112.411 3 
1 9110.979 2 

9110.620 1 
1 9109.521 2 
1 9059.650 2 
2 9085.596 2 
1 9392.424 1 
1 '30?2.365 3 

1 9159,784 2 

1 9076.766 3 
1 9076.655 2 
1 9374.716 2 
1 9073.682 2 
1 9073.601 3 
1 9071.055 3 

I 
25717.3%-34906.470 -6 I . - . 
2%090.570-33273.528 1 I . - . 
25100.598-34279.010 0 I . - . 

I 
22705.155-13528.246 1 i . - . 
15406.760-24532.549 -3 I . - . 
30905.445-21735.133 -3 I . - . 
12322.613-21491.439 1 I . - . 
21227.793-30395.062 3 I . - . 
26317.729-35452.018 -3 I . - . 
20043.465-29204.305 . .  
24437.792-33596.975 f . I . 
22219.737-31377.193 . .  
18963.921-28118.262 . I . 
20769.512-29921.899 -6 I . - . 
26742.092-33892.650 -4 I . - . 
20521.579-29659.807 -4 I . - . 
24634.455-15633.530 0 I . - . 
18591.122-27728.796 0 I 4 . 0 -  3.0 
16520.962-25655.090 -1 I . - , 

~8023.294-ie856.4~i -2 I . - . 

21737.407-30~75.798 3 I . - . 

I 
I 

I 
21263.339-30395.062 1 I . - . 
32266.529-23135.120 0 I . - . 
8768.139-i7a97.917 2 I 2.0- 3.0 

20984.195-30113.280 1 i . - . 
25371.962-36500.445 7 I . - . 
28470.960-19343.258 -6 I . - . 
335E4.384-24456.948 7 I . - . 
26162.450-17039.487 1 I . - . 
23231.721-35404.416 4 I . - . 
14653.317-23966.450 4 I 4.0-  3.0 
27651.193-18558.782 0 I . - . 
21703.960-30814.939 0 I . - . 
19235.116-28345.647 -10 I . - . 
23281.721-32381.372 -1 I . - . 
16593.963- 7493.364 -3 I . - . 
20990.6%-30353.102 6 I . - . 
24030.570-33152.933 2 I . - . 

I 

I 

I 
5.0- 5.0 I , 
7.0- 7.0 I . 
2.0- 1.0 I . 

I .  
1.0- 1.0 I . 
1.0- 2.0 I . 
6.0- 7.0 I . 
2.0- 3.0 I . 
4 . 0 -  4 . 0  I . 
4 . 0 -  5.0 I . 
4 . 0 -  3.0 I . 
5.0- 5.0 I . 
4 . 0 -  5.0 I . 
4 . 0 -  4 . 0  I . 
4 . 0 -  3.0 I . 
2.0- 2.0 I . 
4 . 0 -  3.0 I . 
6.0- 6.0 I . 
3.5- 3.5 I . 
3.0- 4 . 0  I . 
4.0- 3.0 I .965 
5.0- 4 . 0  I . 

I .  
I .  

5.0- 4 . 0  I . 
8.0- 8.0 I . 

I .  
2.0- 3.0 I .363 

I .  
6.0- 6.0 I . 
6.0- 6.0 I . 
2.0- 3.0 I . 
3.0- 3.0 I . 
1.5- 1.5 I . 
5.0- 5.0 I . 
4 . 0 -  3.0 J .785 

5.0- 5.0 I . 
7.0- 6.0 I . 
5.0- 5.0 I . 
2.5- 2.5 I . 
5.0- 5.0 I . 
7.0- 6.0 I . 

I .  

2.0- 2.0 I . 
I .  

24456.635-33542.506 3 i . - . 3.0- 2.0 i i 
20549.110-29625.003 3 I . - . 3.0- 2.0 I . 
16520.952-25505.707 -4 I . - . 5.0- 4 . 0  I . 
15't05.760-24425.767 -2 I . - . 
25551.552-166C4.786 0 I . - . 
26811.368-35333.025 -2 I . - . 
23416.666-14341.947 -3 I . - . ~- 
1~~02.112-25275.795 -I  i . - . 
16532.104-25605.707 -2 I . - . 
24816.699-15745.648 4 I . - . 

1.0- 1.0 1 . 
7.0- 6.0 I . 
7.0- 7.0 I . 
2.0- 2.0 I . 
0.0- 1.0 I . 
3.0- 4 . 0  I . 
2.0- 3.0 I . 

I I 
I 0.970 0.925* 45 I 064 65 
I 1.130 1.070* 60 I 000 -2 
I 1.430 1.710* 280 1-081 -79 
I 1-076 
i-o.020-0.590* 570 i 210 211 
I 0.890 0.640 250 I 28 26 
I 0.000 O.OOO* 0 I 172 170 
I 1.036 O.OOO* 0 1-391 -391 
I 1.346 0.920 426 1-084 -86 
i 1.240 1.325~ 85 1 222 225 
I 1.180 1.679~ 499 1-060 -65 

1.064 .099 

0.925 0.896 29 
1.500 1.315* 185 
0.750 0.973 223 
1.251 1.250* 1 
1.070 1.070~ 0 
0.980 1.060* 80 
1.246 1.150 96 
0.839 1.057 218 
1.026 1.080* 54 
0.965 1.060 95 
0.736 1.165 429 

16 19 
-140 -140 

40 41 
-024 -19 
12 11 

-035 -34 
-163 -164 
281 283 
-028 -29 
-115 -113 

-80 

I I I 0.610 0.920* 310 I 087 87 
I 0.000 0,000* 0 I 184 180 
I I 

.453 .090 I 0.362 0.450 88 I 038 44 
I I 
i 1.319 1.050 269 i-117 -124 
I 1.165 1.030 135 1-012 -12 
I 1.104 1.135 31 1 109 114 
I 1.058 0.000* 0 I 150 
I 0.710 1.354* 644 I 406 419 
I 1.235 1.055 180 1 45 47 

.765 .020 I 0.786 0.760 26 1-091 -91 
I 1.570 1.600 30 I 137 137 
I 1.120 1.111 9 1-210 -210 
I I 25 
1.1.155 O.OOO* 0 1-352 -362 
I 1.235 1.190 45 1-095 -95 
I 0.983 1.321 338 I 187 184 
I 1.308 1.150* 158 (-205 -202 
1 1.130 1.050 80 I 052 54 
I 1-020 
I 1.000 1.123* 123 1-047 -50 
I 0.830 0.910* 80 I 40 42 
I 0.736 1.160 424 I 28 28 
I 0.890 O.OOO* 0 1-262 -262 
I 1.039 0.950* 89 I 147 147 
I 1.180 1.050* 130 I 79 78 
I 1.320 0.852* 468 I 240 233 
I 0.000 0.706 0 I 31 
I 0.300 1.160 860 I 044 24 
I 1.165 1.145 20 I 162 160 

10879.5070 
10886.7542 IS* 
10892.1475 
10893.4744 
10893.9267 
10894.9085 
10902.9609 
10903.5341 
10905.3336 l. 
10905.9082 
10908.9369 
10913.0357 IS* 
10915.0136 
10917.0685 IS* 
10920.7881 IS* 
10923.1268 IS* 
10925.3077 IS* 
10928.0903 
10930.8373 
10939.8455 IS* 
10940.7075 
10944.9560 
10945.3982 
10947.3435 IIQ 
10947.8362 
10948.2139 
10949.7440 
10950.1673 IS* 
10950 .W 
10950.9998 
10951.7148 IS* 
10952.7 154 
10952.9710 
10958.3365 IS* 
10958.6668 IS* 
10970.1653 
10971.0393 
10972.7637 
10973.1960 Is* 
10974.5199 
10986.4247 
10991.3215 
10995.1559 
10995.2273 
10999.4287 IS* 
11003.0824 IS* 
11004.2669 IS* 
11004.4546 IS* 
11007.7698 
11014.1233 
11014.2580 
11016.6115 
11017.8669 
11017.9652 ISQ 
11021.0577 

e. 



9065.734 1 
9067.621 2 

1 9066.322 2 i8602.5C5-27665.890 -3 
1 9055.433 2 25681.552-347G6.981 4 

9054.927 1 
1 3064.033 2 25054.653-34128.739 -3 
1 9063.120 3 21672.652-3C875.798 4 
1 9060.679 3 25633.225-17572.608 1 
1 9060.281 2 21703.960-30764.244 -3 
1 9059.977 2 16595.109-25655.090 -4  
2 9059.547 3 14551.607- 5502.060 0 
1 9059.321 3 23909.585-32358.906 0 
1 9057.914 2 22160.104-31218.105 -7 

1 9057.489 3 21337.573-30395.062 0 
I 9055.689 1 32156.115-23i29.429 3 
1 9055.039 3 23Cl4.130-3359.165 4 
1 9054.435 2 14912.011-23956.450 -4  
1 9053.065 4 27909.524-1S56.461 2 

1 90G8.178 2 22219.737-31267.919 -4  
1 9047.791 3 17045.776-26093.553 4 
1 9043.972 3 19074.232-28118.252 2 

1 9043.226 2 23S!4.130-32857.357 -1  
2 9040.694 2 21045.190-12007.503 7 
1 9039.732 2 23763.470-32803.199 3 

1 9038.101 1 21420.933-30459.091 -7 
1 9035.755 2 21337.573-30373.329 -1  
1 9034.804 1 23720.664-32755.472 -4  
1 9033.655 4 13517.647-22551.302 3 
1 9032.791 1 25074.585-34107.378 -2 
1 9032.555 2 15424.337-24455.943 -3 
1 9031.853 3 17911.977-26943.829 1 
1 9029.690 1 24536.240-33563.924 6 
1 9027.990 3 20697.435-29725.422 4 
1 9026.124 3 22509.712-31535.835 1 

1 9057.630 4 19776.904-58834.535 -1  

9051.813 2 

1 9043.350 2 27859.060-35912.410 0 

9039.656 2 

9021.874 2 
9020.504 2 

9017.257 2 
1 9017.865 3 23281.721-32299.581 5 

1 9014.599 3 205'10.110-29554.716 -7 
1 9013.942 2 19359.027-28972.971 -2 

9013.830 2 
9012.255 2 
9011.230 1 

9010.677 1 

9010.052 2 

1 9010.798 2 21337.390-30318.195 -7 

1 9010.593 3 16595.109-25605.707 -5 

I 
I .  
I .  

6.0- 5.0 I . 
7.0- 8.0 I . 

I .  
3.0- 3.0 I . 
4 . 0 -  4 . 0  I . 
1.0- 2.0 I . 
5.0- 6.0 I . 
3.0- 4 . 0  I . 
1.5- 1.5 I . 
5.0- 4 . 0  I . 
8.0- 8.0 I . 
6.0- 5.0 I . 
4 . 0 -  4 . 0  I . 
4 . 0 -  5.0 I . 
6.0- 5.0 I . 
4 . 0 -  3.0 I . 
4 . 0 -  5.0 I . 

I .  
4 . 0 -  3.0 I . 
1.0- 1.0 I . 
2.0- 3.0 I . 
7.0- 7.0 I . 
6.0- 6.0 I . 
2.5- 1.5 I . 
4 . 0 -  3.0 I . 

I .  
3 . 0 -  2.0 I . 
4 . 0 -  4 . 0  I . 
3.0- 4 . 0  I . 
2.0- 3.0 I . 
4 . 0 -  3.0 I . 
3.0- 3.0 I . 
5.0- 5.0 I . 
2.0- 1.0 I . 
7.0- 7.0 I . 
5.0- 5.0 I . 

I .  
I .  

5.0- 5.0 I . 
I .  

3.0- 3.0 I . 
1.0- 2.0 I . 

I .  
I .  
I .  

1.0- 2.0 I . 
I .  

3.0- 4 . 0  I . 
I .  

5.0- 6.0 1 . 
i .  
I .  
I .  

I I 
I i 
I I 82 
I 0.910 1.312 402 1-045 -44 
I 1.039 0.000* 0 1-040 -43 
I i 105 
I 0.980 1.106 126 1-008 -5 
I 1.040 1.080* 4 0  1-100 -100 
I 1.124 0.555 569 I 059 59 
I 1.120 0.975 145 1-210 -212 
I 0.999 1.165 166 I -255 
I 1.149 1.169 20 I 282 282 
I 1.242 1.115 127 1-084 -84 
I 1.230 1.155 75 I -211 
I 1.012 0.978 34 1-167 -165 
I 1.137 0.920 217 1-086 -129 
I 1.212 1.168 44 I 082 90 
I 0.890 0.916 26 1-008 -6 
I 0.496 0.760 264 I 8 6 
I 1.270 1.325* 55 I 162 164 
I I 067 
I 0.750 1.080 330 I 119 116 
I 1.474-0.082 1556 I 121 121 
I 1.532 1.250* 282 I 180 179 
I 1.250 O . O O O *  0 I 050 47 
I 0.890 1.101 211 I *  39 
I 1.030-0.019*1049 I 450 449 
I 0.970 0.825* 145 1-020 -21 

1.663 1.255 408 
1.137 1.345 208 
0.790 1.005* 215 
0.892 0.000* 0 
1.507 1.160* 347 
1.106 O.OOO* 0 
1.145 1.220 75 
0.000 0.430* 0 
1.250 1.220 30 

I 
1-099 -96 

-76 
1-394 -394 
I 106 
1-310 -305 
1-237 -239 
1-089 -86 
1-308 -306 

1.287 1.020 267 i-243 - 
I 
I 

I 
1.235 0.000* 0 (-045 

0.830 0.831* 1 I 049 
0.760 0.794* 34 I 109 

i 
I 
I 
I 

I 

I 2.360 0.940*1420 

I 0.999 1.160 161 

I 1.157 1.055 102 

28 

-148 - 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

11023.8783 
11025.2315 
11026.7X2 
11027.8925 
11028.5081 
11029.5350 
11030.7069 
11033.6787 
11034.1634 
11034.5336 
11035.0573 
11035.3326 
11037.0468 
11037.3929 
11037.5647 
11038.5397 
11040.5511 
11041.2876 
11042.9585 
11044.4859 
11048.9229 
11049.3955 
11054.0613 
11054.8216 
11054.9732 
11058.0693 
11059.2461 
11059.3391 
11061.2419 
11064.1138 
11065.2784 
11066.6821 

I 11067.7443 
11068.0298 

1 11068.8938 
I 11071.5453 
I 11073.6301 

2 4 3  i 11075.9194 
I 11081.1370 
i iioai;82oo 

-48 I 11086.0633 
I 11086.8107 

50 I 11090.0798 
111 I 11090.8881 

i 11091.0259 
I 11092.9530 
I 11094.2260 

27 1 11094.7579 
I 11094.9069 

147 I 11095.0103 
I 11095.6542 

0 1 11096.1900 
I 11096.3304 
I 11096.4758 
I 11096.5780 

IS* 

IS* 

ISQ 

IS* 
IS* 

IS* 

IS* 

IS* 



I OGS oes TERM TERM I 00s OBS OBS 
C WAVEt4Ut;GER I 12 - T I  0 - C  I J2 - J1 J2 - J1 I 62 G l  DG 

9009.211 2 
1 9008.889 3 
1 9008.345 7 
1 9007.221 2 

9007.171 2 
1 9507.045 2 
1 9006.469 5 

9005.003 1 
9005.744 2 
9005.447 2 
9004.419 2 
9004.219 2 
9003.917 2 
9000.747 1 
8938.948 2 

1 8993.440 3 
1 8997.644 2 

8996.869 2 
1 2996.791 2 

8996.652 2 
8996.552 1 

1 8995.476 3 
8996.364 1 
8996.252 2 

1 8994.532 8 
1 8993.806 5 

8990.583 2 
8990.115 2 
8389.691 2 
8989.579 2 

1 8989.492 2 

1 13982.501, 1 
8932.051 2 

1 8979.855 2 
1 8979.765 2 
1 8978.908 3 
1 8975.339 2 
1 8374.078 2 
1 €973.252 4 
1 G'l7C.372 4 
1 6370.2'90 2 
1 85'7G.208 2 
1 83C5.903 3 
1 8566.017 5 

1 8982.624 1 

1 8964.921 2 
1 8963.826 2 
1 8961.954 3 
1 8959.716 2 

8956.133 2 
8951.560 2 

1 8S49.341 2 
1 8949.126 4 

8947.965 2 
1 8947.214 1 

18953.921-27972.815 -5 

23037.432-32046.652 1 

24347.551-33354.592 4 
18531.122-27597.590 1 

8763.139-17776.483 1 

22053.306-31086.744 2 
19236.116-10238.473 1 

26894.711-17897.917 -3 

18672.411-27668.890 -3 

9724.351- 187 18.882 1 
21998.645-30992.449 2 

16304.260-25293.751 
21227.793-30210.416 
29810.974-20823.475 

28021.637-37001.490 
18572.411-27652.180 
22219.737-31198.642 
22377.599-31352.983 
21420.983-30395.062 
23315.209-14341.947 
20597.436-29669.807 
20654.712-29625.003 
26735.491-17765.281 
21612.682-30779.595 
20013.455-29009.483 
26730.201-17765.281 
24534.240-33493.071 
17911.977-25873.930 
25717.388-34677.111 

1 
1 
2 

2 
-4 
3 
5 

-1 
0 
1 

-1 
-2 

0 
-1 
1 

-5 
1 

-7 

26664.150-35613.490 1 
14025.007-22974.132 1 

22429.984-31377.193 5 

. .  
3.0- 2.0 . .  
. .  . .  

- .  
. .  
. .  

. .  

3.0- 2.0 . .  

. .  . .  . .  

. .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  

. .  . .  

. .  

4 . 0 -  4 . 0  
2.0- 2.0 
1.0- 1.0 

3.0- 3.0 
4 . 0 -  4 . 0  

6.0- 5.0 
7.0- 6.0 

3.0- 3.0 

6.0- 5.0 

3.0- 2.0 
7.0- 7.0 

4 . 0 -  3.0 
4 . 0 -  4 . 0  
3.0- 4 . 0  

5.0- 6.0 
6.0- 6.0 
4 . 0 -  3.0 
7.0- 7.0 
3.0- 4 . 0  
2.0- 2.0 
7.0- 6.0 
1.0- 2.0 
2.0- 3.0  
4 . 0 -  3.0 
5.0- 4 . 0  
3.0- 3.0 
2.0- 3.0 
5.0- 6.0 
5.0- 4 . 0  

6.0- 5.0 
4 . 0 -  3 .0  

4 . 0 -  4 . 0  

.362 

.440 

-565 .203 

.504 .064 

TERM TERM TERM I OBS TERM I 
G2 61 DG I IS IS I WAVELENGTH 

-----------------+----------t------------. 

I 
I 11096.7122 

I 
I 

1.251 0.979 272 1-079 -71 I 11097.1089 
0.362 0.565 203 i - i s 6  -156 i 11097.7790 
0.870 0.800 70 I -155 I 11099.1639 

I 11099.2255 
61 I 11099.3303 

0.965 0.930 35 1-086 -88 I 11100.0906 

I 
1.300 0.000* 0 1 

1.060 0.795 265 
1.155 1.431 276 

1.465 0.450 1015 

1.190 1.312* 122 

0.442 0.504 62 
1.269 1 . 2 1 0 ~  59 

1.285 0.965 320 
1.346 1.160* 186 
1.184 0.352 832 

1.400 1.035* 365 
1.190 1.250* 60 
0.750 1.070 320 
1.076 O.OOO*  0 
1.663 0.920 743 
1.335 0.852 483 
1.250 1.150 100 
0.200 0.910* 710 
1.062 1.680~ 618 
1.040 0.860 180 
0.925 0.695 230 
0.950 1.680* 730 
0.000 0.770~ 0 
1.145 1.125 20 

i 
I 
I 
I 
I 
I 

I 193 195 

I -247 
I 
I 

I 
1-020 -20 

I 
I 195 191 

I-272 -275 

11100.6650 
11100.9842 
11101.3503 
11 102.6177 
11102.8644 
11103.2368 
11107.1473 
11109.3677 
11109.9949 
11110.9778 
11111.9349 
11112.0312 
11112.2029 
11112.3264 
11112.4203. 
11112.5586 
11112.6970 
11114.8220 

115.7193 
119.7041 
120.2830 
120.8074 
120.9460 
121.0536 
129.5567 

-85 i 11129.7091 
I 11130.2667 

21 I 11132.9885 
-390 -390 I 11133.1001 

115 117 I 11134.1627 
-235 -236 I 11138.5281 

20 17 I 11140.1554 
176 175 I 11141.1684 

-165 -164 I 11142.2735 
070 71 1 11144.8597 
287 291 I 11144.9615 

058 60 I 11150.1711 
' 195 195 I 11151.5342 
I 016 11 I 11152.8965 

-016 -16 I 11149.0693 

1-050. -51 1 11155.2261 
0.970 i.080+ 110 i 8 '  5 i i i i s s .O i25  

I 24 I 11162.4764 
I I 11168.1789 

1.135 1.090* 45 1-063 -63 1 11170.9481 
0.975 1.147 172 1-145 -146 I 11171.2165 

1-008 I 11172.6647 
1.279 0.973 306 I 24 29 I 11173.6037 

c 
NOTES 

529 

IS* 

IS* 

IS* 

IS* 

IS* 
IS* 

IS* 
IS* 



C KlVEtfU!:2EP, I _____________- -  
1 8946.418 0 
1 8946.246 1 
2 8945.035 2 
2 8954.337 3 
1 8943.033 2 
1 8940.906 2 
1 8940.555 2 
1 8939.905 3 
1 8939.80% 3 

8333.112 3 
1 8937.658 3 
1 8935.368 3 
1 Z933.682 3 
1 8932.867 2 
1 8923.501 3 
1 8929.165 2 . ~ -. . _ _  

8928.205 2 
1 8927.937 6 
1 8926.313 2 
1 8923.652 3 
1 8922.917 2 
1 8921.142 3 

8919.874 1 
1 8917.120 2 
1 8914.844 2 
1 8914.614 2 
1 8913.667 2 
1 8912.847 3 
1 8910.779 2 

8910.630 1 
1 8903.940 3 

27447.115-36333.534 -1 
2634G.163-17C97.917 0 
20952.550-12007.503 -12 
24432.860- 15438.530 7 
24012.505-32955.5X -3 
15424.357-2G365.295 -2 
30395.841-22055.339 3 

20697.436-29637.242 -2 

24759.250-33696.921 -3 
26258.661-17323.291 -2 
23735.353-32669.040 -5 
21227.793-30160.654 -4 
25706.036-16776.530 -5 
23581.721-322 10.835 1 

16834.379-25774.288 -4 

9724.351-18552.287 1 
22982.904-31909.212 5 
15202.112-25125.763 1 
24125.639-33111.557 -1 
18602.505-27523.650 -3 

15406.760-24323.894 -4 
19203.415-28113.252 -3 
24455.635-33371.251 -2 
26250.050-17336.413 0 
19059.958-27972.815 -10 
1256.888-24767.674 -7 

22160.184-31059.124 0 
1 8903.774 3 21307.390-50216.163 i 
1 8903.626 2 23578.835-32482.465 -3 
1 8902.,%9 2 19074.292-27976.831 0 
1 8900.099 4 19626.512-25326.610 1 
1 8997.324 4 21263.339-30160.664 -1 
1 8832.104 2 
1 SS8.742 4 
1 tS-S.294 2 
1 836.294 3 
1 8835.378 4 

8-?30.100 2 
8379.257 3 
8374.547 2 
8873.265 2 
8971.319 3 

13517.647-22409.753 
22416.990-13528.246 
25564.825-16776.530 
26283.495-35169.790 
16E8.909-25774.258 

23312.615-14433.351 
22307.633-31162.179 
24759.250-33632.520 
29193.490-23322.165 

8370.458 
8369.039 
E358.505 
8867.554 
M66.566 
8365.849 
8863.422 
m62.686 
m61.990 

15672.411-27542 
22416.990-31236 
18963.921-27832 
19865.603-28733 
22719.717-31536 
21350.311-3C216 

20043.465-28305 
23578.836-3Z43 

15424.9.7-242.37 

'.874 
.029 
.430 
8.159 
.233 
.163 

.150 

.827 

.a i4  

-2 
-2 
-1 
-1 
-1 

-7 
1 

-5 
-6 
-5 

0 
-4 
-2 

0 
-3 
-5 

1 
-1 

I 
10.0-10.0 I . 
4.0- 3 . 0  I . 
1.5- 1.5 I . 
3.5- 3.5 I . 
6.0- 6.0 I . 
3 .0 -  3.0 I . 
2.0- 3.0 I . 
5.0- 6.0 I . 
7.0- 6.0 I . 

I .  
6.0- 6.0 I . 
3.0-  4 . 0  I . 
2.0- 3 . 0  I . 
4 . 0 -  4 . 0  I . 
2.0- 1.0 I . 
5.0- 4.0 I . 

I .  
3 .0 -  3 .0  I . 
2.0- 1.0 I . 
0.0- 1.0 I . 
1.0- 2.0 I . 
6.0- 6.0 I . 

I .  
1.0- 1.0 i I 
2.0- 3 . 0  1 . 
3.0- 3.0 I . 
1.0- 0.0  i . 
5.0- 4.0 I . 
1.0- 2.0 I . 

I .  
8.0- 8.0 I . 
1.0- 2.0 I . 
5.0- 4 . 0  I . 
2.0- 3 . 0  I . 
3.0- 4 . 0  I . 
5.0- 4 . 0  I . 
2.0- 2.0 I . 
2.0- i . 0  i . 
0.0- 1.0 I . 
7.0- 6.0 I . 
6.0- 6.0 I . 

I .  
1.5- 1.5 I . 
3.0- 4 . 0  I . 
6.0- 5.0 I . 
6.0- 6.0 I . 
6.0- 5.0 I . 
2.0- 2.0 I . 
4 . 0 -  4 . 0  I . 
4 . 0 -  4 . 0  I . 
9.0- 8.0 I . 
2.0- 2.0 I . 
3.0- 3.0 I . 
5.0- 5.0 I . 
5.0- 6.0 1 . 

I 
0.000 1.150* 0 I 8 7 

1.110 1.057~ 53 I 402 402 

1.470 0.000r 0 I 16 125 

1.020 0.450 570 1-167 -170 
0.350-0.019 369 I 426 426 

1.248 1.265 17 (-234 -236 
1.106 1.475 369 1-392 -387 

0.961 0.915 46 (-172 -169 
1.250 1.020 230 1-204 -204 

1.098 1.100* 2 1-040 -39 
1-016 

0.965 1 . 2 5 0 ~  285 I 223 223 
0.935 1.000* 65 I 057 59 
1.346 1.030 316 1-079 -78 
1.290 0.000* 0 I 163 160 
1.235 0.995 240 I 107 107 

0.442 0.822 380 
1.257 0.888 369 
0.000 0.314 0 
0.667 1.315 648 
0.910 1.080 170 

0.890 0.800* 90 
1.021. 1.250* 229 
1.000 1.113* 113 
1.290 O . O O O *  0 
1.375 0.979 396 
1.103 1.455 352 

1.230 1.135 95 
2.360 1.143*1217 
1.120 1.330* 210 
1.532 1.080 452 
1.435 1.260* 175 

I 
1-135 -135 
I 12 -2 
I 43 40 
I 068 68 
I 118 118 
1-085 
(-129 -129 
1 8  6 
1-012 -17 
I 178 178 
i-086 -88 
1-353 -346 
I -221 
(-064 -62 
I *  34 
1-152 -147 
I 055 65 
i-218 -218 

i 0.610 1 .030~  420 i 094 95 i 
I 0.892 1.413 521 1-393 -397 I 
i i.675-6~590*2265 i i s 5  isS i 
I 0.000 0.000* 0 I 148 148 I 
I 1.080 1.120* 40 I 012 12 I 
I 1.098 0.915 183 1-194 -194 I 
i 
I 0.680 1.925~1245 
I 1.434 1 . 2 1 0 ~  224 
I 1.098 1.305 207 
I 1.240 1.360* 120 
I 1.190 1.270* 80 
I 1.675 1.250 395 
I 1.251 0.920 331 
I 1.100 1.035 65 
I 1.200 1.053* 147 
I 0.350 1.143* 793 
I 1.106 0.595 521 

28 i 
393 391 I 

-179 -178 I 
-135 -137 I 

193 193 I 
-278 -279 I 

152 152 I 
-085 -78 I 
-101 -100 1 
-111 -110 I 
-123 -128 I 
-170 -170 I 

11174.5979 IS* 
11174.8127 
11176.3256 
11177.1978 
11178.8313 
11181.4870 
11181.9885 IS*CP 
11182.7390 
11182.8653 
11184.9822 IS* 
11185.5379 IS* 
11 188.417 1 
11 190.5286 
11191.5496 
11195.7683 
11196.1896 
11197.3935 
11197.7296 
11199.7668 IS* 
11203.1066 IS* 
11204.0294 
11206.2536 
11207.8517 
11211.3131 

1 11214.1754 IS* 
I 11214.4648 IS* 
1 11215.6562 

11216.6881 
11219.2912 

I 11219.4788 IS9 
1 11221.6072 IS* 
I 11221.8163 

11228.3046 
11229.6125 

I 11232.7543 
1236.2577 
1242.8538 
1247.1062 
1247.6731 
1250.2046 
1251.3644 
1258.0518 
1259: 1206 
1265.0962 
1266.72% 
1269.1952 
1270.289 1 
1272.0923 
1272.77 10 
1273.9800 
1275.2362 
1276.1481 
1279.2357 

i 0.925 1.105 180 i 8 11 i 11280.1724 IS* 
I 1.120 1.120* 0 1-040 -42 I 11281.0583 IS* 



1 1P61.002 3 
?559.8@3 2 

1 88855.569 5 
1 8855.850 2 
1 f355.490 3 
1 8355.307 3 
1 8655.689 1 
1 8851.237 3 
1 ES50.5C9 2 
1 8949.939 2 
1 t8q5.565 3 
1 8244.100 4 
1 8843.350 2 
1 &341.237 3 
1 8340.650 2 
1 8340.504 2 
1 f937.545 4 
1 13;7.471 2 
1 C537.255 4 

1 C232.812 2 
1 83?2.267 3 
1 IC22.839 2 

t627.555 3 
1 8324.452 3 
1 8324.268 4 
1 t323.180 2 
1 8323.091 3 

8222.853 2 
1 8321.484 2 
1 8815.614 3 
1 8814.869 5 

8814.660 2 
8814.469 3 

1 8314.433 6 
1 8813.263 2 

1 s811.857 2 
1 t811.355 3 
1 8810.859 1 
1 8309.340 1 
1 8807.014 1 
1 M06.839 5 
1 M06.780 4 
1 8304.467 2 
1 8504.054 2 
1 8799.499 3 

1 ;25'r.016 3 

2 1-312.774 2 

30327.960-39188.762 

1630'i.260-25160.827 
21603.247-30459.091 
20769.512-29525.003 
21227.793-30083.102 
21G31.253-21C35.947 
18572.411-27523.650 
104E5.922-19337.431 
21263.339-30113.280 
25121.895-16276.332 
21227.793-30071.890 
20425.711-29269.059 
18953.921-27805.163 
30327.960-39168.610 

16595.109-25(132.655 
14763.705-23501.171 
14292.176-23129.429 
17615.482-26449.501 
26811.168-35644.180 
22160.184-30992.449 
24742.092-33570.935 

22377.593-31218.105 

I 
I 

O * I  . - . 
2 1  . -  . 

- 4 1  . -  . 
- 1 1  . -  . 
- 2 1  . -  . 

0 1  . -  . 
- 2 1  . -  . 

0 1  . -  . 
- 2 1  . -  . 
1 1  . -  . 
3 1  . -  . 
2 1  . -  , 

- 5 1  . -  . 
O w l  . - . 

- 2 1  . -  . 
0 1  . -  . 
5 1  . -  . 
2 1  . -  . 

- 3 1  . -  . 
0 1  . -  . 
2 1  . -  . 

- 4 1  
. -  . 

15406.760-24231.226 -4  
25100.578-16276.332 2 
21031.258-29554.442 -4 
21337.573-30160.664 0 

19059.953-10233.473 -1 
17615.432-26431.101 -5 
14853.317-23668.184 2 

. .  . .  . .  . -  . .  

. .  . .  . .  

9724.351-18533.782 2 i . - . 
~0549.40~-21736.i53 -5 i . - . 
12043.5'iS- 3235.770 -4 I . - . 
22307.633-31119.494 -4 I , - . 
20457.704-29269.059 0 I . - . 
26703.790-17897.917 -4 I . - . 
23763.470-32572.811 -1 I . - . 
26572.296-17765.281 -1 I . - . 
15424.387-24231.226 0 I . - . 
21737.407-30544.187 0 I . - . 
8763.139-17572.608 -2 I . - . 

19959.027-28763.085 -4  I . - . 
23550.352-32349.853 -2 I . - . 

8799.249 1H I 
1 8796.052 3 14853.317-23649.372 -3 I . - . 
1 8791.975 1 17615.482-26407.449 8 I . - . 
1 8791.070 6 20043.465-2334.535 0 I . - . 

8730.693 2 I 
1 8787.799 1 24816.699-33504.497 1 I . - . 
1 8787.232 2 27643.693-1356.'161 0 I . - . 
1 8786.692 2 291C8.865-20322.165 -8 I . - . 

I 
10.0-11.0 I . 

I .  
2.0- 2.0 I f 

2.0- 2.0 I . 
4 . 0 -  5.0 I . 
2.0- 3.0 I . 
6.0- 6.0 I . 
1.0- 1.0 I . 
5.0- 6.0 1 . 
1.0- 2.0 I . 
4 . 0 -  5.0 I . 
1.0- 1.0 I . 
4 . 0 -  5.0 I . 

10.0- 9.0 I . 
7.0- 8.0 I . 
3.0- 2.0 I . 
1.0- 1.0 I . 
5.0- 5.0 I . 
2.0- 3.0 I . 
7.0- 7.0 I . 
8.0- 7.0 I . 
4 . 0 -  4 . 0  I . 

I .  
1.0- 2.0 I . 
2.0- 2.0 I . 
2.0- 1.0 I . 

4 . 0 -  3.0 I . 

4 . 0 -  4 . 0  I . 
I .  

5.0- 6.0 I . 
2.0- 3.0 I . 
4 . 0 -  4 . 0  I . 

I .  
i .  

3.0- 2.0 I . 
8.0- 7.0 I . 
1.5- 0.5 I . 
3.0- 2.0 I . 
0.0- 1.0 I . 
3.0- 3.0 I . 
4 . 0 -  5.0 I . 
2.0- 3.0 I . 
3.0- 2.0 I . 
3.0- 3.0 i . 
2.0- 2.0 I . 
1.0- 0.0 I . 
3.0- 2.0 I . 

I .  
4 . 0 -  4 . 0  I . 
2.0- 2.0 I . 
5.0- 5.0 I . 

I .  
2.0- 3.0 I . 
4 . 0 -  5.0 I . 
5.0- 6.0 I . 

I 
I 0 .000 o.ooo* 0 
I 
I 1.285 0.800 485 
I 0.050 1.255*1195 
I 1.070 0 . 9 1 0 ~  160 
I 1.346 1.150~ 196 
I 1.455 1 .330~  125 
I 1.190 1 .080~  110 
I 0.355 2.410*2055 
I 0.610 1 . 0 5 0 ~  440 
I 1.444 1.830* 436 
I 1.346 1.230* 56 
I 1.340 1 . 1 1 0 ~  230 
I 1.251 1.024 227 
I 0.000 1.190* 0 
I 1.076 1.155 79 
I 0.999 1.281 282 
1-0.066 0.565 631 
I 0.970 1.168 198 
I 1.450 0 . 9 4 0 ~  510 
I 1.380 1 . 0 7 0 ~  110 
I 1.230 1.210* 20 
I 0.980 1 .130~  150 
I 
I 0.890 0.411 479 
I 1.430 1.880* 450 
I 1.455 1.180* 275 
I 1.137 1.030 107 

I 1.375 1.431 56 
I 1.450 0.807 643 
I 0.786 0.940* 154 
I 
I 
I 0.442 1.600 1158 
I 0.000 o.ooo* 0 
1-0.054 0.299 353 
I 1.434 0.814 620 
I 0.000 1.110* 0 
I 0.855 0.450 405 
I 0.970 1 .010~  40 
1 1.014 1.630r 666 
I 1.106 0.411 695 
I 1.026 0.946 80 
I 0.362 0.555 193 
I 0.760 0.000* 0 
I 1.090 O.OOO* 0 
I 
I 0.786 O.OOO* 0 
I 1.450 0.972 478 
I 0.925 0.978 53 
I 
I 1.165 1.210 45 
I 1.310 1 .325~  15 
I 1.210 1 .360~  150 

I 

I 
030 16 I 11282.3162 

32 I 11283.8366 IS* 
028 -26 I 11287.9634 IS* 

-149 I 11288.8926 
098 94 I 11289.3387 
107 -109 I 11259.5720 
055 -58 I 11290.3600 
113 -113 I 11294.7633 
385 -388 I 11295.6923 
161 159 I 11296.4198 
178 178 I 11302.0053 
198 -199 1 11303.8779 
58 60 I 11304.8366 

141 -135 I 11307.5384 
062 -62 I 11308.2892 
205 -203 I 11308.4759 
053 53 I 11312.2610 
,282 -275 I 11312.3570 
,364 -363 I 11312.6335 
,213 -213 I 11316.7813 
,024 -24 I 11318.3239 IS* 
,155 -156 I 11319.0223 

16 16 I 11323.4172 IS* 
,056 I 11325.0629 
000 -7 I 11329.0337 
156 158 I 11329.2827 
58 58 I 11330.6798 

-117 -121 I 11330.7941 
I 11331.0997 

189 186 I 11332.8582 
- 197 
-036 

-36 1 
165 
192 

-127 
094 

-279 
-1 15 

-077 

-370 

-024 
-080 
-287 
-148 

23 1 

087 

71 

078 

118 
205 

-197 
-38 

-36 1 
162 
188 

-120 
92 

-284 
-112 
233 
-7 1 
87 

-370 
69 

-33 

-287 
-143 

78 

59 
122 
203 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 

11340.4044 
11341.3628 
11341.6317 
11341.8775 
11341.9238 
11343.4231 
11344.0589 
11345.2394 
1 1345.82358 
11346.5116 
1 1368.48 10 
11351.4782 
11351.7038 
11351.7798 
11354.7620 
11355.2947 
11361.1727 
11361.4955 
11365.6249 
11370.8954 
11372.0660 
11372.5537 
11376.2939 
11377.0330 
11377.7322 

IS* 

IS* 

IS* 



I 
8781.605 2 I 

1 8771.311 2 1~~97.534-27668.890 5 I . - . 
1 8770.481 1 25113.744-3333.230 -5 I . - . 

23207.126-31376.844 -1 I . - . 
22509.712-31278.667 -2 I . - . 1 8769.717 3 

1 8768.953 3 
1 8768.657 2 
1 8766.787 2 
1 8766.553 5 
1 8765.327 2 
1 8764.002 3 
1 8761.646 2 
1 8753.937 3 
1 8753.678 4 
1 -3757.433 2 
1 8756.824 2 
1 8756.732 2 

8755.326 2 
1 8756.175 5 
1 8750.325 2 
1 8749.604 3 
1 8745.203 2 
2 8740.209 1 

8739.0tO 1 
2 8737.358 4 
1 8737.353 4 
1 8731.499 3 
1 8730.100 5 
1 8728.456 2 
1 8727.923 2 
1 8727.182 2 
1 8726.632 2 
1 8725.953 4 
1 8724.741 1 
1 8720.640 2 
1 8713.301 2 
1 8712.970 1 
1 8712.693 4 

8711.605 3 
8711.194 2 

1 8711.194 2 
1 8710.416 2 
1 8709.153 5 
1 8703.797 3 
1 8707.243 3 
1 8704.956 4 
1 8703.712 2 
1 8753.137 2 
1 8700.002 2 
1 8698.500 2 
1 8691.745 4 
1 8689.977 2 
1 8639.903 1 
1 8689.689 3 
1 8689.49G 2 

8553.255 2 

22429.994-31193.642 -1 
24 0 9 0.57 0-32857.357 0 
16155.10'3-2i521.671 1 
2'2554.712-29420,042 -3 
24347.551-33111.557 -4 
16532.154-25293.751 -1 
23100.887-1:341.947 -3 
23314.130-32572.811 -3 
21703.960-30461.399 -6 
22416.970-31173.814 0 
20-'125.7 11-29 132.445 -2 

14912.011-23668.184 2 
22509.712-31260.0'+6 -9 
22518.312-31267.919 -3 
19059.953-27865.163 -2 
19466.530-10726.322 1 

23170.723-14433.351 -11 
14912.011-23549.372 -3 
21312.682-30544.187 -6 
14292.176-23022.274 2 
20065.327-23793.800 -7 
23004.649-31732.-%2 -5 
23705.495-32432.690 -3 
2?Cc"3.306-3@814.939 - 1 
15S55.83-24532.849 -3 
20457.704-29192.445 0 
23413.710-32134.354 -4 
20043.455-25755.769 -3 
21420.983-30133.953 0 
21263.339-29376.039 -7 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

21663.247-30314.443 
22656.777-31377.193 
18602.505-27312.653 
14853.317- 6144.515 
22307.633-31014.877 
18563.921-27663.890 
21213.180-23721.859 
27215.453-35919.595 

16734.151-25+32.655 
19426.512-28118.262 
23413.710-32103.687 
26654.150-35354.050 
200G3.4*55-26733.159 
21515.136-30204.635 

18397.554-27597.590 

i 
-2 I 

0 1  
0 1  

-5 I 
-1 I 
-3 I 
-7 I 

0 1  
-4 I 
-4 I 
-5 I 

0 1  
3 1  

-5 I 
-5 I 

I 

5.0- 5.0 
6.0- 7.0 
8.0- 7.0 
5.0- 5.0 
4.0- 3.0 
7.0- 6.0 
5.0- 5.0 
1.0- 1.0 
3.0- 2.0 
3.0- 3.0 
3.0- 2.0 
6.0- 5.0 
5.0- 5.0 
2.0- 1.0 
1.0- 1.0 

4 . 0 -  4.0 
5.0- 6.0 
2.0- 3.0 
5.0- 5.0 
4.5- 4.5 

0.5- 1.5 
4 . 0 -  4 . 0  
4.0- 3.0 
5.0- 5.0 
3.0- 3.0 
5.0- 5.0 
7.0- 7.0 
6.0- 5.0 
1.0- 2.0 
0.0- 1.0 
4 . 0 -  3.0 
5.0- 5.0 
3.0- 3.0 
5.0- 4 . 0  

2.0- 3.0 
3.0- 4 . 0  
6.0- 5.0 
4 . 0 -  3.0 
3.0- 4 . 0  
4 . 0 -  5.0 
3.0- 2.0 
5.0- 5.0 
5.0- 4 . 0  
2.0- 2.0 
3.0- 3.0 
4 . 0 -  4 . 0  
6.0- 7.0 
5.0- 4 . 0  
1.0- 1.0 

I 
1 7.280 1.312 32 
1 1.302 1.105 197 
I 1.135 1.095 40 
I 1.237 1.010* 277 
I 1.279 1.070 209 
I 1.130 1.101 29 
I 0.948 1.034 86 
I 0.200 1.095 895 
I 1.300 1.315* 15 
I 0.300 0.965 665 
I 1.520 0.852 668 
I 0.890 1 .010~  120 
I 1.120 0.990 130 
I 1.675 0.450*1225 
I 1.340 O.OOO* 0 
I 
I 0.496 0.940* 444 
I 1.287 1.210* 77 
I 1.350 1.080 270 
i 1 3 s  i .024 j 5 i  
I 1.151 1.391 240 
I 
I 1.082 1.925* 843 
I 0.4S6 O.OOO* 0 
I 1.040 0.946 94 
1 0.970 0.817 153 
1 0.998 1.083 85 
I 1.196 1.049 147 
I 1.277 1.140 137 
I 1.060 1.111 51 
I 1.103 0.640 463 
I 0.000 0.000* 0 
I 0.000 0.000* 0 
I 0.925 1.165 240 
I 1.663 1 .200~  463 
I 0.610 1.070* 460 
1 
I 
I 0.060 1.140*1080 
I 0.977 0.973 4 
I 0.910 1.035 125 
I 0.786 1.473 687 
1 1.434 1.170 264 
I 1.251 1.312 61 
I 0.860 1.070* 210 
I 1.180 1.120~ 60 
I 1.230 0.930 350 
I 0.928 1.281 353 
I 1.435 1 . 2 5 0 ~  185 
I 0.000 1.040r 0 
I 1.135 0 . 0 0 0 ~  0 
I 0.925 1.035 110 
I 1.180 0.590* 590 
I 

OBS TERH I 
IS IS I WAVELENGTH NOTES 

I 
I 11384.3218 

-281 -279 I 11337.6837 
-100 -98 I 11398.7624 
061 60 I 11399.7554 

-056 -58 I 11400.7486 
105 I 11401.1335 

12 17 I 11403.5654 IS* 
-105 -105 1 11403.8568 
-028 -31 I 11405.4648 
032 32 I 11407.1892 

-173 -172 I 11410.2566 
063 62 I 11413.7856 

-016 -14 I 11414.1231 IS* 
-184 -181 I 11415.7458 
062 63 I 11416.5397 

71 I 11416.6597 
I 11417.1890 

060 59 I 11417.3959 
-321 -324 I 11425.0190 . . _ _  . . . . 

121 iii i 11425.9604 
-153 -152 I 11431.7105 8 

160 161 I 11438.2424 
-166 I 11439.7201 
401 399 I 11441.9747 PLNS 

-190 -190 i 
20 16 I 

-222 -222 I 
-292 -295 I 
-194 -189 I 
-178 -180 1 

0 3 1  
20 14 I 

103 103 I 
-099 -98 I 
-040 -41 I 

-63 I 
107 107 I 
039 I - 179 I 

-179 -145 I 
-152 -148 I 

146 146 I 
130 113 I 

-020 -22 I 
-267 -262 I 
-246 - -258 I 

-13 I 
-105 ~ 1 1 0  I 

40 29 I 
081 79 I 

-083 -85 I 
47 I 

125 129 I 
-132 -126 1 

076 I 

11441.9747 
11449.6525 
11451.4874 
11453.6311 
11454.337 1 
11455.3163 
11456.0382 
11456.9231 
11458.5212 
11463.9098 
11473.5656 
11474.0014 
11474.3562 
11475.7993 
11476.3407 
11476.3407 
11477.3558 
11479.0302 
11479.4994 
11481.5482 
11454.5515 
11486.2062 
11486.9650 
11491.1043 
11493.0C35 
11502.0207 
11504.3608 
11504.4588 
11504.7421 
11505.0003 
11506.6012 

21n5 
IS* 

IS* 
IS* 

21n5 
21n5 

ISQ CQ 
IS* 

IS* 



1 8SZS.CS3 2 
1 8585.708 3 
1 Z535.610 4 

1 8578.396 3 
1 8577.792 2 
1 8576.570 5 
1 8675.939 5 
1 8675.101 2 
1 8674.740 3 
1 8569.559 2 
1 8569.011 5 
1 8665.213 2 
1 8559.112 1 
1 8658.E':O 2 
2 8557.923 3 
1 9657.652 3 
1 8557.244 3 
1 8555.045 2 
1 C654.503 4 
1 8653.057 4 
1 6652.554 1 
1 ei;3.512 1 
1 Xc.3.512 1 
1 25'.S.Z65 5 
1 86q3.072 4 
1 8645.856 4 
1 8646.698 1 
1 8646.556 4 
1 8545.806 2 
1 8545.284 2 

8641.253 3 
1 8640.952 2 
1 8640.678 2 
1 Z639.242 4 

1 a579.127 5 

1 
1 

1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 

8633.463 
8634.413 
8634.051 
8634.025 
6633.666 
8532.945 
8631.346 
8523.680 
8629.155 
8628.722 
8628.453 
8527.37 1 
8626.833 
8626.699 
8624.923 
8624.238 
8623.434 
8621.857 
86 18.457 
86 17.943 

2w7.551-33033.633 
26009.030-17323.291 
209%. 195-29669.807 
20;90.634-29669.807 
217?3.645-30677,044 

15532.104-25203.672 
23735.353-32'113.146 

22CO3.306-30764,244 
2C355.327-23740.433 
23207.126-31E81.871 
21703.960-30373.329 
12159.455-2033.475 
26301.732-3G956.946 
12497.584-1023.473 
26664.150-35323.031 
25403.645-16745.720 
21737.407-39395.062 
22719.945-31377.193 
25581.552-34337.597 
19074.292-27723.796 
209Z4.195-29537.242 
24216.272-32S69.165 
27301.253-35950.800 
22307.633-30757.140 
20597.456-29346.299 
22176.323-13528.246 
16304.260-24951.118 
26506.405-35253.102 
20970.6%-29637.242 
24534.240-33180.043 
liX97.5-34-27542.874 

22982.904-14341.947 
20703.4-53-29350.139 
12572.411-27311.658 
21337.573-23976.039 
21737.407-30371.819 2 

2H 
211 24970.474-33604.497 
2 18963.921-27597.590 
2 29083.272-37721.235 
2 19865.603-23496.950 
1 2G951.847-20322.165 
2H 24742.092-33371.251 
5 16532.104-25160.827 
3 25499.501-34127.955 
2 
2 28555.887-19939.052 
2 23314.130-32450.027 
4 16104.260-2G923.184 
1 25100.5:8-33??4.837 
2 25959.647-17335.413 
2 19496.402-28118.262 
1 
3 24733.061-33351.007 

-4  
-1 
-2 

4 
-3 
-1 
2 
1 

-5 
-5 
0 
1 

-1 
1 

-1 
-2 
-3 

0 
0 

-1 
0 
1 
0 
5 
2 

-5 
-2 

1 
-2 
3 

-6 

-5 
-3 
-5 
-3 
1 

2 
-3 - 18 
-1 
-2 
-4  
-1  
-1 

-2 
2 

-1 
-1 
-2 
-3  

-3 

. .  

. .  

. .  

. .  . .  . .  

. .  . .  

. .  . .  

. .  

. .  

. .  

. .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  

. .  . .  . .  . .  . .  

. .  . .  . .  . .  . .  . .  . .  . .  

. .  . .  
- .  . .  . .  . .  
. .  

3.0- 3.0 
3.0- 4 . 0  
6.0- 6.0 
5.0- 6.0 
7.0- 8.0 
2.0- 3.0 
3.0- 2.0 
6.0- 6.0 
3.0- 3.0 
8.0- 7.0 
5.0- 4 . 0  
4 . 0 -  4 . 0  
5.0- 4 . 0  
5.0- 6.0 
6.0- 6.0 
2.5- 2.5 
3.0- 4.0 
4 . 0 -  4 . 0  
7.0- 7.0 
2.0- 3.0 
6.0- 6.0 
6.0- 5.0 
4 . 0 -  3.0 
3.0- 2.0 
7.0- 7.0 
1.0- 1.0 
4 . 0 -  3.0 
5.0- 5.0 
5.0- 6.0 
2.0- 2.0 
5.0- 5.0 

2.0- 2.0 
3.0- 3.0 
6.0- 5.0 
4 . 0 -  4 . 0  
3.0- 3.0 

4.0- 3.0 
4 . 0 -  4 . 0  
3.0- 4 . 0  
4 . 0 -  4 . 0  
5.0- 6.0 
4 . 0 -  3.0 
3.0- 3.0 
9.0- 8.0 

2.0- 3.0 
6.0- 6.0 
4 . 0 -  4 . 0  
2.0- 3.0 
1 .0-  0.0 
3.0- 3.0 

7.0- 6.0 

-47 
I I 
I 1.300 0.910* 390 I 
I 0.870 1 .250~  380 I 165 166 
I 1.319 1.150 169 (-168 -168 
I 1.308 1.150 158 (-154 -151 
I 1.269 1.245 24 1-329 -326 
I 0.935 0.995* 60 1-061 -64 
1 0.300 0.490 190 I 162 161 
I 1.060 0.975 85 I 0 1 
I 0.998 0.970 28 (-270 -271 
I 1.135 1.120 15 I 075 77 
I 1.120 1.345 225 I -294 
I 0.844 0.352 492 1-192 -190 
I 1.060 1 . 0 2 5 ~  35 1-098 -100 
I 1.280 1.431 151 1 192 186 
I 1.135 1.090 45 (-025 -26 
I 1.029 1.671 642 I 350 346 
I 1.026 0.920 106 I 056 54 
I 1.070 0.973 97 I 36 38 
I 1.039 1.340* 301 1-308 -319 
I 1.532 1.060 472 I 079 80 
I 1.319 1.020 299 1-207 -208 
I 1.005 0.916 89 1-223 -223 
I 0.985 1.005 20 I 
I 1.434 0.980 454 I -111 
I 1.250 1.200* 50 1-072 -70 
I 1.210-0.590*1800 I 180 181 
I 1.285 0.840 445 1-040 -39 
I 1.130 1.110* 20 I -74 
I 1.308 1.020 258 1-192 -191 
I 0.000 1.790* 0 I 12 -16 
I 1.280 1.270* 10 1-280 -283 
I 1-114 
I 1.257 0.852 405 I 336 338 
I 1.240 0.910 330 I 40 
I 1.190 1.035* 155 1-083 -85 
I 1.137 1.070 67 (-107 -109 
I 1.026 0.640 386 1-045 -44 
I 
I 1.460 1 . 2 1 0 ~  250 
I 1.251 0.930 321 
I 1.005 1.180 175 
I 1.100 0.810 290 
I 1.290 1.360* 70 
I 0.980 1.113* 133 
I 0.300 0.800 500 
I 1.200 1.185 15 
I 
I 0.911 O.OOO*  0 
I 0.890 1.120* 230 
I 1.285 1.080 205 
I 1.430 1.160 270 
I 1.037 0.000 0 
I 1.555 1 . 2 5 0 ~  305 
I 
I 1.275 1 . 2 4 0 ~  35 

I 
I 45 

I-"'" -63 -93 
1-196 -193 

I 153 -21 145 
I 189 188 
I 102 98 
I 142 
I 103 105 
I 8  4 

I 8  184 
1-036 -34 
I -  
1-056 -56 

1-156 -156 

11509.5183 
11510.0152 
11510.1451 
11518.7427 
11519.7130 
11520.5 148 
11522.1373 
11522.9753 IS* 
11524.0895 
11524.5680 
11531.7079 
11532.1842 
11537.2388 
11545.3677 IS* 
11545.6770 IS* 
11546.9532 
11547.3146 
11547.8588 IS* 
11549.4584 
11551.5162 
11553.4599 
11553.6642 
11558.1818 C 2  
11558.1818 C 2  
11559.0464 
11560.1063 
11561.7320 IS* 
11561.9433 
11562.1332 
11563.1362 IS* 
11563.8343 
11569.2220 
11569.6317 
11569.9986 
11571.9217 
11572.9653 
11578.3936 
11578.8557 
1 1578.9 139 
11579.3954 
11580.3625 
11582.5078 
11584.7439 
11585.4487 
11586.0301 
11586.3913 ISP 
11587.8444 

1588.5670 
1588.7470 IS* 
1591.1333 
1592.0540 IS* 
1593.1348 
1595.2553 IS* 
1599.8296 
1600.52 15 

c 

1 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

1 

1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

85 17.403 
8614.854 
E6 13.560 
8612.9 14 
t512.766 
8612.219 
8609.5 11 
8503.930 
8501.902 
850 1.70-5 
8599.595 
8592.570 
8598.296 
8598.213 
8597.460 
8596.254 
8595.390 
8594.456 
8594.456 
8534.105 
8593.744 
8593.272 
8592.9 16 
8592.778 
8592.535 
8592.2 19 
€592.027 
859 1.754 
859 1.048 
8590.286 
893.953 
8557 -307 
8586.462 
8586.116 
853q.420 
8582.379 
8580.787 
8530.628 
8578.948 
8577.666 
8577.030 
8574.8’13 
8573.214 
857 1.645 
8570.528 
8570.448 
8566.225 
8555.7 15 
8561.653 
8559.8’12 
8559.039 
8558.032 
E557.520 
8555.743 
8553.935 

3 163C4.260-24921.671 
3 22377.5S9-30??2.4ct9 
3 16595.109-25208.672 

3 13726.661-22339.429 
2 22429.984-31042.204 
2 18C46.108-26555.622 
3 l$C59.955-27663.890 
2 24347.551-15745.648 
2 21603.247-30204.635 
2 32073.180-23473.585 
5 16155.109-24753.684 
1 

2 21603.247-30216.163 

2 22181.368-30779.535 
2 23413.710-32011.173 
2 26150.730-34746.981 
1 21420.983-30016.377 
2 
2 26575.333-35169.790 
1 
2 21031.255-29625.003 
4 14737.783- 6144.515 
2 20697.436-23290.355 
2 25916.069-17323.291 
2 17500.977-26033.563 
1 19059.953-27652.180 
2 21998.645-39590.673 
2 24759.250-33351.007 
2 19317.370-10726.322 
3 23814.130-32404.416 
2 26654.150-35253.102 
2 26394.711-35432.018 
2 26301.732-3<533.198 
2 27124.838-1C533.782 
1 21812.682-30397.106 
4 21812.682-30335.062 
2 21737.407-30318.195 
3 20769.512-23350.139 
4 18963.921-27542.874 
4 19558.257-28135.924 
3 22509.712-31086.744 
3 30131.3%3-21555.5?8 
2 17081.874-25555.090 
2 17500.977-25372.627 
2 2%28.024-3+398.550 
2 24216.699-33337.151 
1 27909.524-19343.298 
3 16595.109-25160.827 
5 11540.715-20402.369 
2 22219.737-30779.585 
3 27415.500-18S56.461 
2 23766.136-32524.169 
1 2+903.894-33’t6 1.4 19 
3 15243.635-23306.351 
3 22416.990-30970.926 

-3 
4 

-3 
-2 
-2 
-1 
-3 
-2 
-1  
-2 

0 
-5 

-4 
-3 
3 
-4 

4 

-1 
-1 
-3 

0 
-1 
-3 
-1 
-3 

0 
0 
1 
0 
-4 

0 
-4  
-1  
-1  

1 
-5 
-1  
-2 
-2 
-2 
-2 
2 
-4 

0 
-3 
-1  
-6 

0 
-1 
-5 
-3 
-1  

I 
4 . 0 -  5.0 I . 
7.0- 7.0 I . 
3.0- 2.0 I . 
2.0- 2.0 I . 
3.0- 2.0 I . 
4 . 0 -  3.0 I . 
4 . 0 -  3.0 I . 
5.0- 5.0 I . 
3.0- 3.0 I . 
2.0- 1.0 I . 
7.0- 6.0 I . 
5.0- 4 . 0  I . 

I .  
3.0- 3.0 I . 
4 . 0 -  3.0 I . 
8.0- 8.0 I . 
3.0- 2.0 I . 

I .  
7.0- 6.0 I . 

I .  
2.0- 2.0 i i 
3.0- 3.0 I . 
7.0- 6.0 I . 
3.0- 4 . 0  I . 
1.0- 1.0 I . 
5.0- 6.0 I . 
7.0- 6.0 I . 
6.0- 6.0 I . 
4.5- 4.5 I . 
6.0- 5.0 1 . 
6.0- 5.0 I . 
3.0- 3.0 I . 
5.0- 5.0 I . 
2.0- 2.0 I . 
4 . 0 -  5.0 I . 
4 . 0 -  4 . 0  I . 
3.0- 2.0 I . 
2.0- 3.0 I . 
4 . 0 -  5.0 I . 
5.0- 5.0 I . 
3.0- 4 . 0  I . 
4 . 0 -  4 . 0  I . 
1.0- 2.0 I . 
4 . 0 -  4 . 0  I . 
2.0- 2.0 I . 
4 . 0 -  3.0 I . 
3.0- 3.0 I . 
3.0- 3.0 I . 
4 . 0 -  3.0 I . 
5.0- 5.0 I . 
1.0- 0.0 I . 

2.0- 2.0 1 . 

3.0- 3.0 i . 
2.0- 1.0 I . 
2.0- 1.0 I . 

I I 
I 1.285 1.034 251 1-111 -109 
I 1.076 1.210* 134 1-151 -148 
I 0.999 0.490 509 1-012 -10 
I 0.060 1.143*1033 1-061 -66 
I 1.150 1.049 101 1-179 -180 
I 1.279 1.010 269 I 138 140 
I 0.694 1.015 321 I 44 47 
I 1.375 1.312 63 1-278 -279 
I 1.300 1.145* 155 I 183 181 
I 0.060 0.590* 530 1-047 -53 

0.000 o.ooo* o i 132 137 
0.948 0.975 27 1-177 -179 

I 
0.780 0.860* 80 i 24 
0.000 1.140* 0 1-069 -75 
0.000 0.000* 0 I 119 121 
1.663 1.140 523 1-116 -119 

1 160 1.24 17 
11604.6810 
11606.4244 IS* 
11607.2949 IS* 
11607.4944 
11608.2316 
1161 1.8828 
11612.6665 
11622.1544 
11622.8516 
11625.2723 ~~ ~ _ _  
11626.6581 
11627.0286 
11627.1408 
11628.1592 
11629.7905 
11630.9595 

i i i 11632.2235 2LNS 
i 1.150 1.120* 30 i-119 -119 i 11632.2235 ZLNS 
I I 122 I 11632.6986 
1 1.455 0.910* 545 I 119 122 I 11633.1873 
I 0.815 1.473 658 I 187 187 I 11633.8263 
1 1.250 0.920 330 1-198 -199 I 11634.3082 IS* 
I 1.350 1.250* 100 I 109 108 I 11634.4951 
I 2.258-0.082 2340 i- -17 i 11634.7564 
I 1.375 1.250 125 I -394 I 11635.2520 

1.269 
1.098 
1.225 
0.890 
1.135 
1.465 
1.060 
1.190 
1.040 
1.040 
1.026 
1.070 
1.251 

-0.145 
1.287 

I 1.232 
I 1.217 

0. ooo* 
1.240* 
1.391 
1.055 
1.110* 
1.679 
1.070* 
1.600* 
1.005 
0.920 
0.940 
0.910* 
1.270* 
1.101 
0.795 
1.290 
1.165 

o i-373 -372 i 
142 1-008 -10 I 
166 165 I I 083 182 83 I I 
25 1-083 -85 I 

214 1-113 -111 I 
1 0 1  4 3 1  

410 I 149 149 I 
35 I 60 60 I 

120 1-016 -17 I 

160 86 1 1 100 96 17 I I 
19 (-272 -266 I 

1246 1-118 -119 I 
21 I 492 I 

58 1 141 141 I 
52 1-239 -289 I 

i 2.253 1.500* 758 
1 1.310 0.870* 440 
I 1.165 1.288 123 
I 1.270 1.135* 135 
I 0.999 0.800 199 
I 0.811 1 . 2 6 5 ~  454 
I 0.750 0.860 110 
I 1.370 1.325* 45 
I 2.162 0.000 0 
I 0.915 0.950* 35 
I 0.715 0.094 621 
I 1.675 0.295 1330 

i -240 
I 41 
1-040 
I 178 
I 20 
1-144 
I+ 
I 104 
I 170 

-230 i 
81 I 

-49 I 
188 I 

17 I 
-143 I 

49 I 
103 I 
170 I 

1635.5120 
1635.8817 IS* 
1636.8380 
1637.8702 
1639.6764 
1641.9075 
1643.0532 IS* 
1643.5224 IS* 
1645.8227 
1648.5923 IS* 
1650.7535 
1650.9693 IS* 
1653.2509 
1654.9926 
1655.8569 
1658.8229 
1661.0450 

11663.1754 
11664.6995 
11664.8034 
11670.5576 
11671.2539 
11676.7912 
11679.2616 
11680.3574 
11681.7318 

IS* 
IS* 
IS* 
IS* 

i-219 -223 i 11682.4307 IS+ 
1-125 -127 I 11683.4915 
I 076 76 I 11687.3269 

f- 
a 
03 



1 8568.432 2 28174.233-36722.663 2 
1 8545.034 2 16692.549- 6144.515 0 
1 837.256 2 20425.711-28972.971 -4 
1 8547.045 3 21507.390-29854.442 -7 
1 8546.544 3 
1 85;6.454 2 
1 8546.295 4 
1 8542.053 3 
1 85'11.640 4 
1 8540.365 3 
1 8539.593 3 
1 8535.420 2 
1 8537.689 3 
1 8537.000 5 
1 8534.136 2 
1 8531.663 3 
1 8531.868 2 
1 8530.613 2 
1 8529.736 2 
1 8529.604 3 
1 8527.333 2 

852'1.840 2 
1 8523.892 3 
1 8517.400 2 
1 8513.859 2 
1 8516.097 3 
1 8515.6ZO 2 
1 P512.176 3 
1 z512.270 2 
1 8510.128 2 
1 8510.087 1 
1 8509.015 2 
1 8504.732 4 
1 8504.166 3 
1 8503.822 6 

8503.144 3 
8499.654 1 

1 8499.551 3 
2 8496.329 2 
1 8496.032 3 
1 8495.200 4 
1 8494.651 2 
1 8434.429 3 
1 8494.322 2 

8488.739 2 
1 8485.455 3 

8484.333 2 
1 8483.329 2 
1 8482.915 4 

8482.202 2 
1 8G30.431 2 

15406.760-23953.307 -3 
2m8.619-23322.155 0 
19425.512-27972.815 
15q24.337-23966.450 
16734.151-25275.795 
24815.699-16276.332 
19203.415-27743.009 
22665.777-31205.200 
13517.647-22055.339 
8768.139-17305.142 

228 18.840-31352.983 
22666.777-31198.642 
22470.960-19939.052 
24759.250-33289.869 

16304.250- 7774.653 
21031.258-29558.591 

27058 .5 t4 -185~ .7~2  

-7 
0 

-4 
-2 
-1 
-3 
-3 
-3 
-7 
3 

-40 
-6 
-6 
-3 

0 

22518.312-31042.204 
23895.741-321113.146 
22160.184-30677.044 
23550.352-32066.452 
20530.616-29346.299 
21600.109-30113.280 
24455.635-32963.905 
28289.640-19779.507 
23429.954-30940.068 
23763.470-32272.487 
2228.024-17323.231 
1,9602.505-27106.673 
16155.109-24658.931 

0 
-5 
-1 
-3 
-3 
-4 
-1 
-5 

3 
-2 
-1 
-2 

0 

20769.512-29259.059 4 
27162.335-19666.006 0 
19074.292-27570.322 2 
19855.603-28560.802 1 
22219.737-30714.385 3 
12177.963-20672.390 2 
12177.963-20672.283 2 

23014.130-32299.551 4 

26150.730-34534.053 6 
19059.953-27542.874 -1 

19496.402-27976.831 2 
1 8478.036 2 17615.452-25093.553 5 
1 8477.039 2 26253.495-34760.532 2 
1 8475.137 3 25751.439-16276.332 0 
1 8474.523 1 16734.151-25203.672 2 

. .  

. .  

. .  . .  

. .  . .  . .  . .  . .  . .  . .  . .  

. .  

. .  . .  

. .  . .  . .  . .  * .  
1 .  

. .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  

. .  . .  . .  . .  . .  . .  . .  

. .  

. .  . .  

. .  . .  

. .  . .  . .  

9.0- 9.0 
2.0- 3.0 
1.0- 2.0 
1.0- 1.0 
1.0- 2.0 
5.0- 6.0 
3.0- 4.0 
3.0- 3.0 
2.0- 1.0 
2.0- 2.0 
2.0- 2.0 
3.0- 2.0 
2.0- 3.0 
2.0- 2.0 
6.0- 7.0 
3.0- 3.0 
2.0- 3.0 
6.0- 5.0 
3.0- 2.0 
4.0- 4 . 0  
2.0- 2.0 

2.0- 3.0 
2.0- 3.0 
8.0- 8.0 
3.0- 2.0 
8.0- 7.0 
6.0- 6.0 
3.0- 4.0 
3.0- 4 . 0  
4 . 0 -  5.0 
4.0- 3.0 
4.0- 4.0 
6.0- .6.0 
5.0- 4 . 0  

2.0- 1.0 
1.5- 2.5 
2.0- 3.0 
4.0- 3.0 
4.0- 4.0 
1.0- 1.0 
1.0- 2.0 

6.0- 5.0 

8.0- 8.0 
5.0- 5.0 

3.0- 3.0 
2.0- 1.0 
7.0- 6.0 
1.0- 2.0 
2.0- 2.0 

I 
I 0.000 1.110* 0 
I 0.292 1.473 1181 
I 1.340 0.794 546 
I 2.360 1.180*1180 
I 0.890 1.265 375 
I 1.085 1.360* 275 
I 1.435 0.979 456 
I 1.106 0.760 346 
I 0.928 0.706 222 
I 1.165 1.880* 715 
I 1.021 0.568 453 
I 0.977 1.090* 113 
1 0.892 0.000r 0 
I 0.362 O . O O O *  0 
1 1.335 O.OOO* 0 
I 0.977 1.070 93 
I 1.104 0.000* 0 
I 1.098 1.095 3 
I 0.960 1.600 640 
I 1.285 1.463 178 
I 1.455 1.030 425 
I. 
I 1.350 1.010 340 
I -0.100 0.995*1095 
I 1.230 1.245 15 
I 1.090 0.910* 180 
I 1.110 1 . 2 0 0 ~  90 
I 1.390 1.050 340 
I 1.000 1 . 1 1 5 ~  115 
I 1.130 O . O O O *  0 
I 1.279 1.080 199, 
I 0.970 O . O O O *  0 
1 1.310 1.250* 60 
I 0.910 1.040 130 
I 0.948 1.080 132 

I 
i 1.070 i . i i o *  40 
I 1.046 1.365 319 
I 1.532 1.265 267 
i 1.100 0 . ~ 7  213 
I 0.750 1.150 400 
I 0.525 0.000* 0 
I 0.525 1.430* 905 
I 
I 0.890 0.000* 0 
I 
I 0.000 o.ooo* 0 
I 1.375 1.270* 105 
I I 1.555 1.080 475 

I 1.450-0.082 1532 
I 1.080 1 . 1 4 0 ~  6C 
I 0.647 1.880*123! 
I 0.928 0.490 4 3  

OBS TERM I 
IS IS I WAVELENGTH NOTES 

.---------+-------------------- 
I 

-032 -25 I 11694.8505 
200 188 I 11695.3951 
057 56 I 11696.4596 

-008 -5 I 11696.7484 IS* 
-319 -322 I 11697.4340 
211 208 I 11697.5572 

-159 -159 1 11703.5703 
-032 -30 I 11704.1499 IS* 

28 27 I 11697.7735 IS* 

167 166 I 11705.8972 
5 2 I 11706.9555 IS* 

-117 -117 I 11708.5638 
-383 -384 1 11709.5662 
-155 -155 I 11710.5113 
-227 -224 I 11714.4413 
-074 -72 I 11717.5553 PLNS 

-099 -104 I 11719.2792 
116 104 I 11717.5553 2 LNS 

257 259 I 11720.4841 IS* 
189 189 1 11720.6655 

-072 -71 I 11723.7869 
I 11727.2154 

156 154 I 11728.5197 
-63 I 11737.4593 

-345 -343 I 11738.2048 
-012 -13 I 11739.2551 IS* 
-079 -79 I 11739.8300 
-129 -129 I 11743.2831 
-012 -10 I 11744.5330 
212 211 I 11747.4891 
132 137 I 11747.5457 

-153 -154 I 11749.0257 
099 99 I 11754.9425 
113 114 I 11755.7249 

-066 -68 I 11756.2004 
-086 I 11757.1378 

I 11761.9654 
089 87 I 11762.1079 
203 203 I 11766.5684 

-140 -140 I 11766.9797 
-122 -121 I 11768.1321 

140 137 I 11768.8927 IS* 
-419 -422 I 11769.2003 
-418 -419 I 11769.3485 
-016 I 11777.0892 IS* 
-012 -12 I 11781.6471 
-108 I 11783.1357 
016 16 I 11784.5997 

-282 -283 I 11785.1748 
164 I 11786.1655 

-151 -148 i i i 7m.5573  
-085 -90 I 11791.8875 

077 81 I 11793.3439 
225 225 I 11796.0324 

-036 -34 I 11796.8453 IS* 

c 

c 
Lo 
Lo 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 

1 
1 

' 1  
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 

0 

8473.559 
8473.559 
8470.807 

8469.378 
8468.698 
8466.478 
8465.164 
8463.695 
846 1 .n95 
8461.011 
8460.823 
8459.050 
8G56.704 
8452.6 16 
8449.426 
8449.022 
8446 .E32 
8444.835 
8444.542 
8441.9 11 
8439.005 
8438.600 
8435.274 
8435.083 
8434 2 6 3  
8433.957 
8432.862 
8431.624 
8430.355 
8429.960 
8429.6 13 
3428.797 
8426.676 
8423.26 1 
8'1 19.0 16 
8414.930 
84 14.529 
8414.074 
84 12.943 
8412.756 
84 12.528 
84 12.27 0 
8408.474 
8403.224 
8407.919 
8405.9 19 
8405.668 
81t03.395 
8401.173 
8'100.959 
8400.7t9 
8399.619 
8399.004 

8469.457 

8398.817 

2 
2 
1 
3 
2 
2 
2 
1 
2 
2 
1 
2 
2 
3 
3 
2 
3 
2 
1 
2 
2 
3 
2 
1 
2 
3 
2 
2 
2 
2 
3 
2 
2 
4 
3 
5 
3 
4 
3 
2 
3 
6 
2 
1 
4 
1 
3 
2 
2 
2 
2 
3 
1 
2 
2 

I 
25839.917-34313.475 1 I . - . 
22176.323-33649.832 0 I . - . 
24742.092-33212.897 2 I . - . _ _ _  
22~5.904-31452.362 -7 i . - . 
205'10.110-29009.483 5 I . - . 
20577.600-29346.299 -1 I . - . 
2'1012.505-32478.986 -3 I . - . 
24324.706-33289.869 1 I . - . 
1SO59.958-27523.650 3 I . - . 
192a1.917-27743,009 

ima.669-27037.718 

19855.603-26326.610 
23550.352-32011.173 

21703.960-30160.664 
22518.312-30970.926 
16304.260-24753.684 . 
17911.977-26350.997 

2730 1 .2XA-1?856 -461 
30995.841-22551.302 
25100.598-33542.506 
17911.977-25350.982 
23578.836-320 17.434 
28214.784-19779.507 
24815.699-33251.780 
18672.411-27106.673 
19203.415-27637.377 

1928 1.9 17-27725.796 

- - .. 
20?t0.110-26972.97 1 
20065.327-28496.950 
22509.712-30940.068 
18046.108-26476.058 

24351.050-32309.844 
16734.151-25160.827 
21737.407-30160.664 
16532.104-24951.118 
23037.432-31q52.362 
22705.158-31119.494 
18597.584-27311.658 

3 i  . -  . 
4 1  . -  . 

0 1  . -  . 
2 1  . -  . 
2 1  . -  . 
2 1  . -  . 
3 1  . -  . 
8 1  . -  . 
3 1  . -  . 
3 1  . -  . 
0 1  . -  . 
2 1  . -  . 

- 3 1  . -  . 
2 1  . -  . 
1 1  . -  . 

- 5 1  . -  . 
1 1  . -  . 
1 1  . -  . 

- 1 1  . -  . 
0 1  . -  . 
3 1  . -  . 
0 1  . -  . 
4 1  . -  . 
2 1  . -  . 
0 1  . -  . 

- 7 1  . -  . 
0 1  . -  . 

. -  - - . .  

I 

I 
20577.600-29290.355 1 I . - . 
19558.257-27970.851 4 I . - . 
25192.231-33504.497 4 I . - . 
20385.328-28793.800 

18046.108-25449.501 
29073.454-20572.283 

16520.962-25921.671 
15406.760-23306.381 
23735.353-32134.354 

2 i  

7+ I 

2 1  
-2 I 
1 1  

2 1  
2 1  

I 
0 1  

-2 I 
3 1  

I 

6.0- 6.0 
1.0- 0.0 
4 . 0 -  4 . 0  
2.0- 1.0 
3.0- 4 . 0  
7.0- 7.0 
6.0- 6.0 
4 . 0 -  5.0 
5.0- 6.0 
2.0- 2.0 
4 . 0 -  4 . 0  
3.0- 3.0 
1.0- 2.0 
5.0- 4 . 0  
2.0- 1.0 
4 . 0 -  4 . 0  
5.0- 5.0 
2.0- 3.0 
4 . 0 -  5.0 
2.0- 3.0 
2.0- 2.0 
5.0- 4 . 0  
5.0- 4.0 
3.0- 4 . 0  
2.0- 2.0 
6.0- 6.0 
2.0- 1.0 
3.0- 2.0 
3.0- 4 . 0  
5.0- 5.0 
4 . 0 -  4 . 0  

5.0- 4 . 0  
2.0- 3.0 
3.0- 4 . 0  
3.0- 3.0 
1.0- 1.0 
1.0- 2.0 
5.0- 5.0 

7.0- 6.0 
2.0- 2.0 
4 . 0 -  3.0 
2.0- 3.0 
5.0- 4 . 0  
3.0- 4.0 
3.0- 4 . 0  
8.0- 8.0 
4 . 0 -  3.0 
1.0- 2.0 

5.0- 5.0 
1.0- 1.0 
2.0- 3.0 

TERM TERM TERN I OBS TERN 
62 G1 DG I IS IS ------------------*---------- 

. I  
1.250 1.030* 220 I- -29 
1.210 0.000* 0 I- -13 
0.980 1.110* 130 I 20 19 
1.257 0.852 405 1-020 -16 
0.830 0.695* 135 I 61 
1.060 1.200* 140 I 161 155 
1.243 1.110 138 1-211 -212 
1.145 1.095 50 1-047 -49 
1.375 1.090 295 1-115 -117 
1.822 0.568 1254 (-012 -4 
1.100 1.260* 160 I -320 
1.090 1.140~ 50 I 067 -60 
1.932 1.300* 632 1-089 -85 
1.120 1.030 90 (-165 -165 
1.350 0.295 1055 I 072 68 
1.285 0.975 310 1-172 -183 
1.145 0.796 349 1-244 -247 
1.822 1.060 762 1-104 -99 
0.985 1.325 340 I 211 209 
1.470 0.000* Q I 126 135 
1.430 1.123 307 I 16 10 
1.145 0.796 349 (-149 -147 
1.120 1.020* 100 (-043 -48 

1.165 1.465 300 I 20 28 
0.905 O.OOO* 0 I 160 160 

1.190 1.040* 150 I-1% - i i 7  
1.021 1.280 259 1-202 -201 
0.830 0.794* 36 I 32 31 
0.998 0.810 188 1-207 -202 
1.287 1.080 207 1-036 -33 
0.694 1.605 911 

1.450 0.900* 550 
0.928 0.800 128 
1.026 1.030 4 . . . - - . . - - - 
0.300 0.840 540 
0.870 0.852 18 

1.280 1.035 245 
-0.020 0.814* 834 

1.060 0.920* 140 
-0.145 0.194 339 

1.768 1.210 558 
1.911 1.083 828 
0.736 1.080 344 
1.300 1 .005~  295 
1.435 0.920 515 
0.000 o.ooo* 0 
0.694 0.940* 246 
1.356 1.430* 74 

P9 -169 
I 61 61 
1-012 -7 
I 062 62 
I 176 175 
1-068 -68 
1-036 -38 
1-087 -89 
I 104 
I *  26 
I 28 26 

202 
-34 

I 
I I 062 62 
1-098 -93 
I 20 20 
1-036 -38 
1-045 -46 
I 203 193 
I 

0.736 1.034 298 i 106 io9  
0.890 0.094 796 1-043 -56 
0.935 0.000* 0 I 040 39 

I 47 

\VELENGTH .--- _ _ _ _ _ _  
1798.1874 
1798.1874 
1802.0204 
1803.9016 
1804.01 17 
1804.9595 
1808.0549 
1809.8878 
I8 1 1.9376 
1815.5672 
18 15.6846 
1815.9471 
1818.4237 
1821.7023 
1827.4197 
1831.8851 
1832.4508 
1835.4486 
1833.3174 
1838.7282 
1842.4178 
1846.4958 
1847.0644 
1851.7357 
1852.0040 
1853.1563 
1853.5864 
1855.1255 
1856.8662 
1858.6510 
1859.2067 
1859.6948 
1860.8430 
1863.8284 
1868.6383 
1874.6226 
1880.3886 
1881.2371 
1881.5972 
1883.1945 
1883.4587 
1883.6395 
1884.1452 
1889.5103 
1889.8638 
1890.295 1 
1893.1242 
1893.4793 
1896 -6963 
1899.8429 
1900.1460 
1900.5001 
1902.0444 
1902.9 159 
1903.1810 

c2 
c2 
IS* 
IS* 

IS* 
IS* 
IS* 

IS* 

IS* 

IS* 

IS* 

IS* 

IS* 

IS* 

IS* 
IS* 

IS* 

yl 
0 
0 



1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 

1 
1 

1 

1 
1 
1 
1 

1 
1 

1 
1 
1 
1 

1 
1 

8397.734 1 21812.682-30210.416 
8397.083 3 16532.104-24923.166 
835.857 2 
8394.736 4 
8394.154 214 23416.666-31810.821 
8393.542 
839 1.6 14 
8390.147 
8339.0-'16 
8313.421 
8386.879 
8334.993 
E'20.456 
8379.143 
8377.016 
8373.905 
8373.088 
8370.383 
8369.331 
8366.797 
8364.163 
8354.0 16 
8364.0 16 
8353.965 
8552.819 
8362.103 
8350.000 
t31?.427 
E i K S  < .&Dl 
9 . 3 . 5 5 5  
P 3 5 5 .  c09 
83l;5.634 
8355.233 
835'1.766 
835G.672 
8352.707 
8352.525 
8351.538 
8350.583 
8350.264 
8349.41 1 
8347 -934 
8347.737 
8347.519 
8345.527 
8342.114 
8341.550 
8340.675 
83'10.221 
8372.042 
8337.380 
8336.667 
8336.534 
8336.029 

2 
2 
2 
2 
2 
3 
4 
3 
4 
3 
2 
2 
3 
5 
1 
2 
1 CI 
1W 
3 

20554.712-2?C'i8.255 
1673.151-25!E .763 

14763.705-23152.755 
24090.570-32478.936 
17045.776-2Yt32.655 
18545.108-26431.101 
16155.109- 7774.653 
21703.960-3CO83.102 
2+653.3+5-16276.332 
21263.339-2?637.242 

23763.470-32134.354 
25499.501-3C55.834 
22719.947-31036.744 

25581.552-34045.560 
18602.505-10233.473 - 
17615.452-25379.424 

26 1;0.730-34540 .&SO 

22@,93.305-30461.399 

25'803-645-17039.487 

4 22181.358-30544.187 
3 2C934.195-29346.299 
3 27216.458-18256.461 
2 26811.368-35169.790 
2 
3 
6 16595.109-24951.118 
2 24613.274-32968.906 
3 13726.661-22081.891 
2 
6 16304.260-24558.931 
3 13591.122-26943.329 
9 L 

4 15259.635-23601.171 
2 
2 24090.570-32440.827 
4 22719.717-31059.124 
4 21812.6E2-30160.654 
3 18963.921-2731 1.658 
1 
3 24091.173-15755.648 
2 24090.570-32432.683 

2 26105.952-17755.2ai 
1 23763.470-32103.087 
2 21307.390-29545.433 
3 20425.711-25763.085 
1 
3 21218.180-29554.716 
2 19436.402-27832.430 

I 
0 1  
3 1  

I 
I 

-1 I 
-1 I 
2 1  

-7*I 
-4 1 

5 1  
0 1  
0 1  
0 1  
1 1  
3 1  
2 1  

-5 I 
4 1  

-2 I 
2 1  
5 1  
8 1  

-16 I 

. .  

. .  

. .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  

. .  . .  . .  
3 i  . -  . 
0 1  . -  . 
5 1  . -  . 
3 1  . -  . 
5 1  . -  . 

0 1  . -  . 
I 
I 

2 i  . -  . 
3 1  . -  . 
1 1  . -  . 
0 1  . -  . 

I 

I 

I 
2 1  . -  . 
7 1  . -  . 
4 1  . -  . 
2 1  . -  . 
0 1  . -  . 

I 
2 1  . -  . 
4 1  . -  . 

I 
4 1  . -  . 
4 1  . -  . 

- 1 i  . - .  
6 1  . -  . 

- 2 1  . -  . 
1 1  . -  . 

I 

8334.435 2 I 

4 . 0 -  4 . 0  
3 . 0 -  4 . 0  

2.0- 2.0 
1.0- 1.0 
2.0- 1.0 
8.0- 8.0 
1.0- 2.0 
7.0- 6.0 
1.0- 2.0 
4 . 0 -  3.0 
5.0- 4 . 0  
5.0- 5.0 
1.0- 2.0 
5.0- 6.0 
6.0- 5.0 
4 . 0 -  3.0 
9.0- 9.0 
4 . 0 -  5.0 
2.5- 1.5 
7.0- 7.0 
6.0- 6.0 
2.0- 1.0 
3.0- 3.0 
6.0- 7.0 
5.0- 5.0 
7.0- 6.0 

3.0- 3.0 
5.0- 4 . 0  
3.0- 4 . 0  

4 . 0 -  4 . 0  
4 . 0 -  5.0 

2.0- 1.0 

7.0- 6.0 
9.0- 8.0 
4 . 0 -  4 . 0  
4 . 0 -  5.0 

3.0- 3.0 
7.0- 7.0 

2.0- 3.0 
4 . 0 -  4 . 0  
1.0- 1.0 
1.0- 0.0 

3.0- 3.0 
3.0- 4 . 0  

I I .  I 
I 1.040 1.160* 120 1-076 -79 I 11904.7160 
I 0.300 1.080 780 I 058 58 I 11905.6390 

1-187 I 11907.3775 
1-069 I 11908.9676 

I 
I 
I 1.320 0.865* 455 I 43 42 I 11909.7933 
I 0.200 0.900 700 I 000 -2 I 11910.6616 
I 0.928 0.314 614 1-020 -21 1 11913.3982 
I 0.000 1.270* 0 1-042 -52 I 11915.4784 
1-0.066 0.530 646 1-418 -413 I 11917.0450 
I 1.130 1.110 20 (-076 -76 I 11917.9329 
I 1.474 1.281 193 I 289 289 I 11920.1241 
I 0.694 0.807 113 1-032 -30 1 11922.8053 
I 0.948 1.463 515 I 185 185 I 11929.2601 
I 1.120 1.150* 30 1-196 -196 I 11931.1294 
I 0.850 1.880*1020 I 221 221 I 11934.1588 
1 9.610 1.020* 410 1 078 75 I 11938.5925 
I 1.060 0.990 70 I 32 32 I 11939.7574 

I 1.070 0.795 275 I 203 200 I 11948.7349 
I 1.029 1.354 325 I 346 346 I 11952.4978 
I 1.039 1.170* 131 (-138 -138 1 11952.7078 
I 0.910 1.431 521 I -49 I 11952.7078 
I 1.450 1.260 190 1-212 -212 I 11952.8093 
I 0.780 0.946* 166 I 057 56 I 11954.4187 
I 1.319 1.200* 119 1-075 -74 I 11955.4337 
I 1.180 1.325* 145 I 325 325 I 11958.4497 
I 1.180 1.120* 60 1-096 -99 I 11960.7002 
1 I 000 I 11963.0274 
I I 230 I 11963.4541 
I 0.999 0.840 159 I 8 4 I 11964.1613 
I 1.160 1.115 45 I 12 7 I 11964.6983 
I 1.150 O.OOO*  0 1-154 -153 I 11965.2725 
I I I 11965.9413 
I 1.285 I:080 205 1-071 -72 I 11966.0760 
I 0.965 1.220 255 1-221 -221 I 11968.8910 
I 1-097 I 11969.1518 
I 0.715 0.565 150 1-272 -275 I 11970.5664 
I I* I 11971.9354 
I 1.130 1.120* 10 1-020 -18 I 11972.3927 
I 1.200 1.135* 65 (-058 -64 I 11973.6158 
I 1.040 1.030 10 1-012 -9 I 11975.6626 
I 1.251 1.035 216 1-079 -72 I 11976.0170 

I 0.970 O.OOO* 0 1-062 -62 I 11942.8953 
I 1.200 1.165 35 1-020 -16 I 11945.1172 

I I I 11976.3297 
I 1.245 1.145 100 I 106 107 I 11979.1834 
I 1.130 1.140 10 I 051 52 I 11964.0894 
I 1-055 I 11984.8353 
I 1.165 1.680* 515 I 287 288 I 11986.1570 
I 0.970 1.040* 70 1-043 -49 I 11986.8095 
I 2.360 0.705*1655 1-047 -46 I 11989.9420 
I 1.340 0.000 0 I 12 14 I 11990.8940 
I 1-015 I 11991.9196 
I 0.860 0.831 29 1-165 -167 I 11992.1109 
I 1.555 0.920 635 1-095 -93 I 11992.8374 
I I I 11995.1311 

IS* 
IS* 

IS* 
IS* 

IS* 

IS* 

IS* 

CZ 
c2 

IS* 
IS* 

IS* 

IS* 

IS* 

IS* 
IS* 

c 



T2 - T1 
I CBS OBS 

I 

0-C I J2 - J l  
-----+---------- 

OBS 
61 .___-- 

I 
3.0- 4 . 0  I . 
1.0- 2.0 I . 
7.0- 6.0 I . 
3.0- 2.0 I . 
3.0- 4 . 0  . 
7.0- 7.0 I . 

I 
I 0.999 1.080 81 
I 2.690 1.600*1090 

-112 
103 
144 

I 
-113 I 11995.6478 

103 I 11996.4164 
140 I 12002.0578 

216 I 12005.8514 
-125 I 12006.9862 

159 I 12003.7876 
159 I 12010.0701 
149 I 12012.6822 

I 12015.8384 
200 I 12016.9939 

I 12017.5601 CQ 
-124 I 12017.8895 

11 I 12002.8200 IS* 

1 833q.076 6 16595.109-24929.184 i i  . -  , 
3 1  . -  . 
2 1  . -  . 

- 3 1  . -  . 
i 8333.512 3 
1 8329.625 2 
1 8329.096 2 
1 8326.993 2 
1 8326.206 2 

I 0.000 0.000* 0 
I 0.990 1.040* 50 
I 1.190 0.000* 0 
I 1.269 1.170* 99 
I 1.165 1.100* 65 
I 1.430 O . O O O *  0 
I 1.070 1.010 60 
I 
I 1.021 1.325 304 
I 1.180 0.980* 200 
I 0.060 1.070*1010 

12 
216 

-122 
160 
158 
152 

- 126 
203 

-036 
-123 

- 5 1  . -  . 
- 7 1  . -  . 
- 2 1  . -  . 

0 1  . -  . 
3 1  . -  . 
4 1  . -  . 

1 0 1  . -  . 
0 1  . -  . 
4 1  . -  . 

-19 I . - . 
1 1 1  . -  . 
- 1 1  . -  . 
- 2 1  . -  . 
- 3 1  . -  . 
1 1  . -  . 

I 

I 

I 

1 8124.957 2 
1 8324.063 2 
1 8322.258 2 

8320.072 2 
1 8319.272 2 27175.729-18356.461 
2 8318.830 2 37985.715-46304.585 
1 8318.652 2 21603.247-29921.899 
1 8317.617 2 

8315.907 2 
1 8314.870 2 
1 8314.870 2 
1 8313.761 2 
1 8309.755 2 

8309.595 2 
1 8308.702 2 
1 8307.856 2 
1 8306.166 2 

8305.236 2 
1 8304.875 6 
1 8302.285 2 
1 8301.524 2 

8301.177 2 
1 8299.676 2 
1 8299.446 2 
2 8297.999 2 
1 8295.475 3 
1 8295.120 2 
1 8294.930 2 

1 t291.550 1 
8291.203 1 

2 8290.531 3 
1 8237.535 2 
1 E226.653 4 

8285.451 2 
1 8285.251 3 
1 8283.316 5 
1 8283.143 3 

8281.8G4 2 
8231.695 1 

1 8251.592 2 
2 8280.269 2 
1 8278.971 3 
1 8278.745 3 
2 8278.405 2 
1 8277.723 2 
1 8276.113 3 

8275.282 2 

8292.746 2 

1 8275.734 1 

25371.962-33596.921 
25100.593-15776.530 
22719.949-31042.204 

6.0- 6.0 i . 
2.0- 1.0 I . 
4 . 0 -  3.0 I . 

I .  
4 . 0 -  5.0 I . 
3.5- 2.5 1 . 
2.0- 2.0 I . 

21337.390-23625.003 

18046.103-26360.997 
14853.317-23165.176 

1.0- 2.0 i . 
I .  

4 . 0 -  5.0 I . 
4 . 0 -  5.0 I . 
2.0- 1.0 I . 
7.0- 7.0 I . 

I .  
2.0- 3.0 I . 
2.0- 3.0 I . 
6.0- 6.0 ! . 

i 2.360 0.910*1450 i 059 59 i 12019.3850 
I 12021.8565 I I 302 . - - - . - - - - - i 0.694 0.796 102 i 000 -15 i 12023.3558 2 LNS 

I 0.786 1.115 329 (-106 -107 I 12023.3558 2 LNS 
I 1.570 2.410* 840 I 174 174 I 12024.9597 
I 1.240 1.070* 170 I 077 77 I 12030.7553 
i i i 

1 I I 

I 1.518 1.015 503 1-069 -71 I 
I 1.570 1.135 435 I 191 191 I 
1 1.319 0.920 399 1-203 -203 I 

I 0.694 0.796 102 I 085 85 1 
I 1.435 1.060 375 1-020 -20 I 
I 1.049 0.940* 109 I+  -280 I 
I 1.308 0.920 385 1-186 -186 I 
I I 159 I 
I 1.076 1.245 169 I -335 I 
I 1.030 1.296* 266 I 245 246 I 
I 0.998 0.887 111 1-125 -130 I 
I 0.350 0.705* 355 I -208 I 
I 1.070 1.170 100 I 105 100 I 

12031.0029 
12032.2814 
12033.4488 
12035.9551 
12037.3029 
120 37.826 1 
12041.%00 IS* 
12042.6853 CQ ISQ 
12043.1887 
12045.3667 
12045.7005 
12047.8011 
12051.4668 
12051.9825 
12052.2586 
12055.4327 
12057.17 16 
12057.6762 
12058.5309 
12063.0114 
12064.2895 
12066.0470 
12066.3383 
12069.1570 
12069.4091 
12071.3605 IS* 
12071.5194 
12071.6841 
12073.5983 
12075.4912 
12075.8209 IS* 
12076.3168 
12077.3118 
12079.6613 
12080.2145 
12080.8743 IS* 

18345.917-26655.622 
27651.193-19363.298 
20954.195-29290.355 6 i  . -  . 

1 1  . -  . 
2 1  . -  . 

- 2 1  . -  . 

I I .  
4 . 0 -  4 . 0  I . 
3.0- 3.0 I . 
3.0- 3.0 I . 

I 
5 1  . -  . 
1 1  . -  . 

i .  
5.0- 6.0 I . 
7.0- 8.0 I . 
4.5- 5.5 I . 
3.0- 3.0 I . 
2.0- 1.0 I . 
4 . 0 -  4 . 0  I . 

I .  
‘4.0- 3 . 0  I . 

I .  
3.5- 3.5 I . 
0.0- 1.0 I . 

I .  
1.0- 2.0 I . 
1.0- 1.0 I . 
5.0- 4 . 0  I . 

I .  
I .  

2.0- 3.0 I . 
1.5- 2.5 I . 
3.0- 2.0 I . 
2.0- 1.0 I . 
3.5- 3.5 I . 
3.0- 2.0 I . 
4 . 0 -  5.0 I . 
3.0- 3.0 I . 

I .  

7.0- 6.0 I . 

20990.684-29290.355 
22377.599-30677.044 
27059.565-18761.530 i 4 i  . -  . 
20065.327-28360.802 
21350.311-29645.433 
22719.949-31314.877 

o i  . -  1 
- 2 1  . -  . 
2 1  . -  . 

I 

I 
4 1  . -  
0 1  . -  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

0.980 0.910* 70 1-082 -82 

1.238 1.369 131 I 210 198 
1.155 1.080 75 1-120 -122 
0.000 0.000* 0 1-257 -257 

I 

24742.092-33033.638 

17532.937- 9242.356 
19236.116-27523.650 
16202.112-24483.767 

F 
2 i  . -  . 
3 1  . -  . 
1 1  . -  . 
0 1  . -  . 

- 2 1  . -  . 

I 
22671.890-30957.140 
10436.922- 2203.606 
20043.465-28325.610 

0.599 0.980 381 i-137 -137 
0.355 1.495 1140 I 176 176 
0.925 1.260* 335 1-091 -91 

I 12 I 
I 

- 1 1  . -  . 
- 1 1  . -  . 

i 
0.292 1.147 855 13145 -146 
1.133 1.321 18.3 I 187 187 
1.026 1.140 114 I-OG3 -82 

0.960 0.975 15 1-191 -191 
0.780 1.255* 475 1-090 -90 
0.786 1.168 382 1-290 -290 

1.070 0 . 9 0 0 ~  170 I 20 21 

0.905 0.000* 0 I 173 
I 10 

14692.549-22974.132 

21737.407-30016.377 
20769.512-25048.255 
24976.585-33254.995 
22181.353-39459.091 
14853.317-23129.429 
23214.784-19959.052 

15778.634- 7;1)8.364 
i i  . -  . 
2 1  1 -  . 

- 5 1  . -  . 
0 1  . -  . 
1 1  1 -  . 
2 1  . -  . 

I 



I 09s CSS TERM TERl l  I CBS OBS 00s I TERfl TERfl TERfl I OBS TERfl I 
C IILVEt:LII!EER I T2 - T1 0 - C  I JZ - J1 J2 - J1 I G2 G1 DG I 62 G l  DG I IS IS I WAVELENGTH NOTES 

1 8274.69% 3 21350.311-29625.003 2 
1 8274.019 3 23004.649-31278.667 1 
1 83-72.920 2 28535.0%-20522.165 -3 
1 2272.076 2 2!703.950-29976.039 -3 
1 8271.422 5 18672.411-26343.829 4 
1 8271.412 5 18602.505-26873.930 -3 

8271.251 3H 

1 8261.277 3 
1 6260.471 2 
1 8255.678 1 
1 8257.914 2 
1 8357.397 2 
1 8255.890 2 
1 8255.065 2 
1 6254.858 2 
1 8?5‘t.116 2 

8253.775 1 
1 8253.690 5 
1 8252.662 3 

8252.263 2 
8252.142 2 

1 8251.984 3 
1 8231.918 3 
1 8251.699 5 

8251.654 
2 8250.368 

8245.984 
8245.806 

1 8245.154 
1 8245.043 
1 8254.404 
1 8244.199 
1 8243.802 
1 8243.718 
1 8242.905 
1 8242.421 
1 8241.699 
1 8241.657 
1 8241.657 

8240.566 
8233.179 
8237.876 

1 8237.793 
1 82’6.3rt5 

8235.836 
1 E235.570 

8235.3rtO 
1 8235.191 

28210.060-19339.052 3 
21812.652-30033.102 3 
19235.116-27505.246 1 

22705.153-30970.926 5 
21191.9ZO-13725.318 1 
22518.312-30779.585 4 
23550.352-31310.821 2 
24091.173-32349.853 -2 
24534.240-16276.332 6 
23315.209-31572.610 -4 
24613.274-32369.165 -1 
25550.208-17305.142 -1 
26973.744-18718.%32 -4 
23281.721-31535.835 2 

20540.110-28793.800 0 
19865.603-20118.262 3 

227C5.158-30957.140 2 
2OOG3.465-28295.380 3 
19059.958-27311.655 -1 

3n 
3, 23738.900- 15w3.530 
2 
1 
2 25044.687-33289.869 
3 26372.321-18627.281 
2!i 33405.200-25160.827 
2 18046.1CS-26290.302 
3 15424.337-23568.lt4 
2 26009.050-17765.281 
3 12159.465-20402.369 
211 2689’t.711-1t552.287 
2H 18578.669-26820.320 
1 23578.836-31820.494 
1 22219.737-30461.399 
2 ~ 

2 
1 
2 21031.258-29269.059 
3 14737.7s-22974.132 
2 
2 16532.104-24767.674 
2 
2 20521.579-za756.769 

-2 

2 
3 

31 
5 
5 

-1 
1 

-3 
- 12 

-1 
-5 

-8 
1 

0 

1 

. .  . .  

. .  

. .  

. .  

. .  

. .  

. .  . .  

. .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  

. .  . .  

. .  . .  . .  

. .  

. .  . .  . .  . .  . .  . .  . .  . .  
I .  . .  . .  

. .  . .  

. .  
e .  

2.0- 2.0 
5.0- 5.0 
6.0- 6.0 
5.0- 4 . 0  
6.0- 5.0 
6.0- 6.0 

2.0- 3.0 
4 . 0 -  5.0 
7.0- 7.0 

1.0- 1.0 
2.5- 2.5 
2.0- 3.0 
3.0- 2.0 
3.0- 2.0 
2.0- 2.0 
2.0- 1.0 
5.0- 5.0 
1.0- 2.0 
2.0- 2.0 
5.0- 5.0 

3.0- 3.0 
4 . 0 -  3.0 

1.0- 2.0 
5.0- 4 . 0  
5.0- 5.0 

2.5- 3.5 

4 . 0 -  5.0 
1.0- 1.0 
2.0- 3.0 
4 . 0 -  5.0 
3.0- 4 . 0  
3.0- 3.0 
4 . 0 -  3.0 
3.0- 3.0 
1.0- 2.0 
5.0- 4 . 0  
4 . 0 -  5.0 

2.0- 1.0 
3.0- 3.0 

3.0- 2.0 

6.0- 5.0 

I 
I 0.350 0.910* 560 
I 1.196 1.010* 186 
I 1.200 1 . 3 5 0 ~  160 
i 1.120 1.070 50 

I 0.910 1.125 215 
I 1.190 1.220* 30 

I 
I 0.865 O.OOO* 0 
I 1.0qO 1.150* 110 
I 1.155 O.OOO* 0 
I 
I 
(-0.020 0.295* 315 
I 1.344 0.784 550 
I 1.350 0.860 490 
I 1.090 0.865* 225 
I 1.245 O.OOO* 0 
I 0.000 1.880* 0 
I 1.335 2.403 1068 
I 1.160 0.916 244 
I 1.500 O . O O O *  0 
I 1.210 0.504 706 
I 1.235 1.020 215 
I 
I 0.830 1.083* 253 
I 1.100 1 . 2 5 0 ~  150 
I 
I 
i -0 .  020 0.980*1000 
I 0.925 1.155 230 
I 1.375 1.035 340 
I 
I 
I 
I 1.210 1.095* 115 
I 2.690 O.OOO* 0 
I 1.272 0.800 472 
I 0.694 1.125 431 
I 1.106 0.940* 166 
I 0.870 1.680* 810 
1 0.844 1.265~ 421 

I 0.679 1.057 378 

I 1.465 0.822 643  
i 1.932 i . i i 0  i 7 2  
I 1.120 1.240* 120 
I 0.750 0.990 240 
I 
I 
I 
I 1.455 1.110* 345 
I 0.815 1.147 332 
I 
I 0.300 1.455 1155 
I 
I 1.246 1.165 81 

.lo2 

.076 
114 

.239 
180 

.152 

444 
048 

212 

-040 
t 

b 

-093 

-056 

033 
-088 

269 

157 

-105 

-103 
-76 
114 

-153 
-239 

180 

142 
-40 - 152 

23 
444 

51 
118 

19 
21 1 

18 
-41 
95 - 134 

-92 

-56 
-23 

-29 
52 

-89 

269 

-84 
157 - 186 

-141 
-106 

170 

I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 

12081.7328 
12082.7 184 
12054.3235 
12085.5565 
12086.5121 
12056.5121 
12056.5720 
12087.1127 
12087.9720 
12089.8607 
12090.7906 
1209 1.8348 
12094.7723 
12094.9332 
12101.3546 
12102.5353 
12105.1629 
12106.2828 
12107.0408 
12109.2508 
12110.4609 
12110.7646 
12111.8533 
12112.3523 
12112.4785 
12113.9873 
12114.5730 
12114.7506 
12114.9826 
12115.0795 
12115.4010 
12115.4671 
12117.3555 
12123.7978 
12124.0595 
12124.9741 
12125.1815 
12126.1213 
12126.4228 
12127.0068 
12127.1303 

ZLNS 
21n5 

CP 

-143 -142 j 12128.3264 
-68 I 12129.0386 
-38 I 12130.1012 

-112 I 12130.1630 C2 
40 I 12130.1630 C2 

1 12131.7689 
I 12135.2841 
I 12135.7305 

120 115 I 12135.8527 
-145 -145 I 12137.9863 

I 12138.6628 
-200 -195 I 12139.1285 

I 12139.4676 
-283 -279 I 12139.6872 

c 

Ln 
0 
w 



8234.097 2 
1 8232.722 5 15520.962-24753.684 
1 1231.962 8 10486.922-18718.8Z2 
1 8226.814 2 24742.092-32968.906 

I 
I 

0 1  . -  . 
2 1  1 -  . 
0 1  . -  . 
6 1  . -  . I 

I 
12141.3149 i 

0.736 0.975 239 I 36 
0.355 0.504 149 1-012 
0.980 1.115* 135 1-012 

5 0- 4 . 0  
1.0- 2.0 
4 . 0 -  4 . 0  

3.0- 4.0 
6.0- 5.0 
2.0- 2.0 

3.0- 4 . 0  

4.0- 3.0 
2.5- 1.5 
9.0-10.0 
2.0- 3.0 

4 . 0 -  5.0 

5.0- 4.0 
3.0- 3.0 

5.0- 5.0 

5.0- 4 . 0  

4.0- 5.0 
2.0- 2.0 
3.0- 4 . 0  
6.0- 6.0 
3.0- 3.0 
8.0- 8.0 

5.0- 4 . 0  
3.5- 2.5 

3.0- 3.0 
1.0- 1.0 
5.0-$4.0 
4 . 0 -  5.0 

35 
-10 
-14 

-355 
0 

-98 

31 

49 
464 
-40 
144 

. - . . . . - . . . 
12143.3279 IS* 
12144.4490 IS* 
12152.0485 Is* 
12152.8196 
12154.7419 

8226.292 2 
1 8224.991 1. 15424.387-23649.372 
1 822ct.052 2 26664.150-3m33.198 
1 8222.299 2 22982.904-31205.200 

1 8121.579 3 16532.104-24753.684 

1 8221.005 2 23763.470-31994.470 
2 8220.618 2 22553.965-14433.351 

8221.665 2 

8221.165 2 

i 8219.306 2 28174.233-36393,534 

I 
1.106 O.OOO* 0 I 
1.135 1.070 65 I 12 
1.257 1 .090~  167 1-098 

I 
0.300 0.975 675 I 28 

I 
0.970 1.090* 120 I 
1.360 1.925* 565 I 
1.216 0.000* 0 I 144 
0.000 1.150* 0 (-040 

4 i  . -  . 12156.1297 IS* 
12158.72 14 
12159.6590 
12159.7862 IS* 
12160.3986 
12 160.6352 
12161.2077 
12163.1490 
12163.7528 

3 i  . -  . 
- 1 1  . -  . 
5 1  . -  . 
4 1  . -  . 
5 1  . -  . 

I 

I 

1 8218.898 2 30770.199-22551.302 
8218.125 2 
8217.940 1 

8216.953 2 
1 8217.420 5 14912.011-23129.429 

i i  . -  . 
2 1  . -  . 

I 
I 
I 
I 

I 12164.8969 
I 12165.1707 

i 
I 

8315.727 2 
8215.195 2 i 

1 8314.186 1 29631.948-21417.765 3 I . - . 
1 8212.399 2 24456.635-32669.040 -6 I . - . 

8212.266 2 I 
8211.891 2 I 
8211.667 2 I 
8211.158 2 
8208.791 2 

I 12168.4476 
I 12169.2356 

1 I 
I I 
I 0.000 0.802* 0 I -277 I 12170.7304 . 

12173.3787 IS* 
12173.5759 

UI 
0 c I 

1 

I 
I 
I 
I 
I 

I 

0 1  . -  . 

1 1  . -  . 
- 1 1  . -  . 
1 1  . -  . 
3 1  . -  . 
0 1  . -  . 
1 1  . -  . 

-8+l . - . 

i 
I 
I 
I 
I 
I 
I 1.287 
I 

i 
.095* 65 1-127 -127 1 

1 

1 
1 
1 
1 
1 
1 

1 
2 

1 
1 
1 
1 

8506.740 
8206.265 
8205.124 
82O5.122 
8205.040 
8204.9OO 
8204.674 
8?0(1.192 
8204. 023 
8203.460 
8203.010 
8201.519 
8200.33 
8193.552 
8198.420 
8195.0 17 
8196 .E59 
8196.226 
8 195.148 
8194.675 
8194.573 
8194.3% 
81%. 1C5 
8 193.891 
8 133.339 
8193.271 
8192.981 

2 25083.129-33289.869 
2 
2 
1 
2 

12181.7730 
12182.4781 
12182.6874 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. - - - . -. . 
12184.1752 
12184.2969 
12184.5048 
12184.8404 IS* 
12185.5563 

2 
4 
1 
1 
2 
3 
5 
5 
3 
2 
2 
3 
2 
1 

22509.712-30714.385 

30554.070-38758.100 

I 
.150 137 1-043 -45 

i i 1.260 1 .530~  270 I -130' 
I 1.070 0.794* 276 I 82 83 
I 1.049 0.796 253 1-147 -149 
I 1.190 1.125* 65 1-050 -51 
I 0.830 0.970* 140 1-032 -32 
I 0.000 1.270* 0 1-204 -211 
I I 

12185.7984 
12186.6436 
12187.3122 
12189.5278 
12191.3041 
12192.4519 
12194.0462 
12194.7349 
12195.8892 IS* 
12197.3996 
12197.5157 
12199.7082 
12199.8526 
12200.1355 
12200.5568 
12200.8904 

' 1220 1.6230 ' 1220 1.7988 
1 12202.2307 

i 
i 

I 

- 1 1  . -  . 
- 4 1  . -  . 

i I 
I 1.160 0.900 260 1-012 -11 
I 1.160 0.675* 485 I 
I I 

24613.274-32809.844 
39573.620-31677.390 

2 
2 15(rZ4.3%7-236 I S .  964 
2U 15405.760-23501.171 
1 23909.535-32103.687 

I 
1 1  . -  . 

-23 I . - . 
3 1  . -  . 

i 1.106 o.ooo* o i-403 -401 

I 1.242 1.040 202 I -77 
I 1.021 1.120* 99 I 11 
I I 

I 
I 

I 
I 

I 0.890 0.555 325 1-200 -204 

1 27175.729-35369.610 
2 
2 
2 

0 1  . -  . 
I 
I 
I 



8192.845 
8192.667 

1 8192.100 
1 8131.420 

819 1 .?53 
8191.062 
8 190.922 
31?0.8C2 

Z 1FC. 272 
5 l"O.C50 
G !:>.910 
2 109.157 

1 8 1 3 . 7 4 1  
8 lE3.253 
8188.137 
8187.87s 

1 8184.753 
1 81811.493 

8183.866 
2 8153.192 
1 8183.192 

8 182.373 
8182.168 

1 8181.317 
8179.703 
8179.246 
8178.937 
8178.696 
8178.273 
8177.930 
8177.797 
8177. '85 

1 81?6.899 
1 8176.363 

8175.293 
1 8173.558 
1 8168.960 
1 8162.896 
1 8160.514 

8159.997 
1 8159.481 
1 8158.575 
1 8153.058 

8 157.326 
1 8156.332 
1 8155.856 

8 154.833 
2 8154.152 
1 8154.152 
1 8153.744 

8 153.264 
8152.7W 
8152.687 

2 8152.074 

1 a x 3 . c 6 9  

1 
2 
7 13517.647-21709.745 
2 26730.201-1855-3.782 
c 
2 
2 - 
2 
3 20306.482-23496.950 
2 
2 
1 
2 
2 29606.506-21417.765 
1 
2 
2 
3 19553.257-27743.009 
3 21737.407-29921.899 
9 c 
2w 23571.715-15:a8.530 
2H 36528.843-28345.647 
1 
2 
2 24091.173-32272.487 
2 

2 19959.027-28135.924 
5 22518.312-14341.947 
3 
8 9724.351-17897.917 
4 14853.317-23022.274 
3 17045.776-25208.672 
4 28w.680-20322.165 
2 
6 18046.108-25205.589 
4 165S5.109-24753.684 
2 22509.712-30667.769 
2 
2 23315.209-31471.542 
2 22719.949-30875.798 
2u 
211 45203.630-37049.535 
211 23036.676-35190.820 
4 23578.836-31732 . X 2  
2 
2 
3 
2 26669.945-15517.872 

I 
I 
I 

2 1  
1 1  

I 
I 
I 
I 

1 1  
I 
I 
I 
1 

0 1  
I 
I 
I 

1 1  
1 1  

I 
7 1  

-4 I 
I 
I 

3 1  
I 
I 
I 
I 
I 
1 
I 
I 

2 1  
3 1  

I 
2 1  
3 1  
0 1  

-1 I 
I 

0 1  
0 1  
1 1  

I 
-1 I 
7 1  

1 
7 1  
8 1  

-2 I 
I 
I 
I 

1 1  

. .  . .  

. .  

. .  

. .  . .  

. .  

. .  

. .  

. .  . .  

. .  . .  . .  . .  

. .  . .  . .  

. .  . .  

. .  . .  . .  

. .  

2.0- 3.0 
3.0- 2.0 

4 . 0 -  4 . 0  

5.0- 4.0 

2.0- 2.0 
3.0- 2.0 

3.5- 3.5 
7.0- 6.0 

3.0- 3.0 

1.0- 2.0 
2.0- 2.0 

3.0- 3.0 
4.0- 5.0 
1.0- 2.0 
6.0- 6.0 

4.0- 3.0 
3.0- 4.0 
5.0- 4 . 0  

2.0- 1.0 
4.0- 4.0 

2.5- 2.5 
6.0- 5.0 
5.0- 5 .0  

1.5- 0.5 

I 
I 12202.4332 

I I 
I 12202.6983 

I I 
I I 
I 0.892 0.980 88 I 36 34 I 12203.5429 IS* 
I 0.950 1.600 650 I 158 I 12204.5560 
I I I 12204.8272 

1.123 

0.000 

0.810 

0.802* 

i 
I 
I 

313 1-188 
I 
I 
I 
I 
I 

0 1-268 

i 
I 
I 

-188 I 
I 
I 
I 
I 

-267 I 
I 
i 
I 

i 
I 

i 
I 
1-0.145 0.568 713 I 211 209 I 
I 1.026 1.070* 44 1-028 -34 I 

I 
435 I I I 

I 1.380 1.057 323 I 
I 1.130 0.000* 0 I 
I I I 
i 
I 1.245 O . O O O *  
I 
I 
I 
I 

i 
0 1  

I 
I 
I 
I 

12205.0894 
12205.2980 
12205.4679 
12205.9731 
12206.2666 
12206.5528 
12206.8062 
12207.9137 
12208.5488 
12209.2764 
12209.3748 
12209.8356 
12214.4974 
122 14 . a 5 4  
12215.8212 
12216.8274 
12216.8274 
12218.0502 
12218.3563 i 

-3 I 
I 
I 
I 
I 
I 12224.1755 

IS* 

c 2  
c 2  

i 12224.6134 
I 12224.8870 

i 
I 

i 
I 

i 12225.5534 
-45 I 12226.2296 I 0.760 1.101* 341 I 

1 1.350 0.852 498 I 167 166 I 12227.0236 
I I I 12228.6239 
I 0.442 0.450 8 I 037 44 I 12231.2122 IS* 

i i 

I 0.785 0.817 31 1-149 -149 I 12238.1116 

1.180 1 . 3 6 0 ~  180 i 193 193 i 12250.7779 
I I 12251.5541 

0.694 0.701 7 I 32 33 I 12252.3289 
0.999 0.975 24 1-138 -140 I 12253.6895 
1.287 1.265 22 I -223 I 12254.4660 

I 121 I 12255.5657 
1.335 2.188 853 i 115 118 i 12257.0593 

-38 I 12257.7746 
1-075 I 12259.2973 

1.070 1.030* 10 I 

1.150 0.730* 420 I 

I 
I 
1-315 

I 12260.3362 C2 
I 12260.3362 C2 1.216 1.030 185 I 

1.120 1.049* 71 1-036 -30 I 12260.9497 
I 12261.6715 
1 12262.3874 
I 12262.5393 

1.350 2.755 1405 I 395 392 I 12263.4614 

e 



I 

I . 0.0- 1.0 I . 
8151.442 2H I I .  

I 
1 8151.701 2 15't49.472-2t601.171 2 I . - 
1 8151.181 2 25100.578-33251.780 -1 I . - . 2.0- 2.0 I . 

I I 
0.000 0.565 0 I 41 49 I 12264.0226 

I 12264.4122 
36 I 12264.8049 

I 
1.430 1.465 35 I 

8159.703 2 
1 8150.276 2 
1 8150.070 2 

8148.179 2 
1 8147.2'5 1 
1 8145.270 2 
1 8143.803 2 
1 8143.655 2 

8142..602 1 
8142.220 2 

1 8140.359 4 
1 8138.320 2 

8138.010 2 

19281.917-27432.195 -2 
23S95.741-15745.648 -3 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I .  - . 2.0- 1.0 I . i 
1 1.822 1.130* 692 

I 1.090 1.187* 97 
I 1.210 1.360* 150 
I 1.435 1.265 170 
I 0.855 1.230 375 
I 
I 
I 0.355 0.000* 0 
I 1.507 1.110* 397 
I 

I-0.100 1.145*1245 
I 

i 12265.5242 
-324 -323 I 12266.1668 

156 I 12266.4467 
I 12269.3236 

121 I 122rl0.6684 
142 140 I 12273.7055 

-237 -240 I 12275.9089 
-44 I 12276.1395 

I 12277.7271 
I 12278.3031 

-405 -405 I 12281.1101 
158 167 I 12284.1871 

I 12284.6550 
1 146 146 I 12284.7169 

- . 2.0- 3.0 i . 
I .  . - . 3.0- 4 . 0  I . . - . 5.0- 6.0 I . . - . 3.0- 3.0 I . . - . 3.0- 3.0 I . 
I .  
I .  . - . 1.0- 1.0 I . - . 4 . 0 -  4 . 0  I . 

23550.352-31097.633 5 
28467.436-20322.165 -1 
19426.512-27570.322 -2 
26708.790-34852.445 0 

10456.922- 18527.281 0 
25074.535-33212.E97 8 

I .  - . 5.0- 4.0  I . 16520.962-24658.931 0 i 0.736 1.080 344 
i 12284.9192 I .  I I . 3.0--2.0 I . I 1.663 1.030 633 I -181 I 12285.2573 

8137.835 2 I 
1 8137.611 2H 21420.983-29558.591 3 I . - 
1 8136.830 3 22181.368-30318.195 3 I . - . 3.0- 2.0 I . I 0.780 0.940* 160 1-020 -14 I 12286.4365 IS* 
1 8135.30 2 
1 8134.910 2 
1 8134.802 2 

8134.009 2 
1 8130.495 2 
1 8130.296 2 
1 8130.018 2 
1 8128.834 2 

8126.866 3 
1 8126.828 5 
1 8125.215 2 
1 8124.297 2 

8124.104 3 
1 8121.776 2 
1 8121.534 2 
1 8121.228 2 
1 8120.816 4 
1 8118.798 2 
1 8115.335 2 
1 8114.633 2 
1 8112.65'+ 3 
1 8110.265 6 
1 8108.375 3 
1 8107.215 2 

8106.903 2 
1 8106.004 2 
1 8105.407 4 

23037.432-31173.814 
24347.551-32482.465 
26506.405-34741.198 

- 2 i  . -  . 1.0- 1.0 i . 
- 4 1  . -  . 3.0- 4 . 0  I . 
9 1  . -  . 5.0- 5.0 I . 

i 0.870 0 . 4 5 0 ~  420 1-165 -169 

I I 

1 1.300 1.330* 30 I -122 
I 1.130 1.070* 60 (-020 -4  

I 1.510 1.374* 136 I 194 190 
I 1.180 0.705* 475 I -219 
I 1.270 O.OOO*  0 I 162 165 
I 1.768 1.200* 568 I 197 
I I 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

12289.3364 
12289.4995 
12290.6977 
12296.0097 

I 
3 1  

-1 I 
1 1  

-2 I 
I 

1 1  
0 1  
1 1  

I .  - . 4 . 0 -  4 . 0  I . 
- . 1.0- 1.0 I . 
- , 4 . 0 -  4 . 0  I . - . 4 . 0 -  5.0 I . 

I .  . - . 3.0- 4 . 0  I . . - . 6.0- 6.0 I . - . 7.0- 6.0 I . 

29113.602-20988.110 
21515.136-29545.433 
27909.524-19779.507 

12296.3107 
12296.731 1 

25192.231-33321.067 

16532.104-24658.931 
23314.130-31939.3'15 
24733.061-32857.357 

16202.112-24323.884 
23231.721-31403.302 
22838.840-30940.058 
14353.317-22974.132 
23578.835-31597.633 
25064.653-33130.043 
21S9!l.645-30113.280 
21307.390-27420.042 
14912.011-23022.274 
20654.712-25763.055 
19865.603-27972.815 

12298.5222 12298.5222 
12301.5004 GHOST9 
12301.5579 
12304.0000 
12305.3903 
12305.6826 

i 0.300 1.080 780 i 142 142 
I 0.890 1.200* 310 (-092 -92 
I 1.275 1.101 174 I -221 

I I .  
4 I . - . 0.0- 1.0 I . 
3 I . - . 5.0- 5.0 I . 
0 I . - . 6.0- 5.0 I . 
1 I . - . 4 . 0 -  3.0 I 1 

1 1  . -  . 5.0- 4 . 0  I . 
- 5 1  . -  . 3.0- 2.0 I . 
3 I . - . 7.0- 6.0 I . 
2 I . - . 1.0- 1.0 I . 
2 I . - . 4 . 0 -  5.0 I . 
2 I . - . 1.0- 0.0 I . 

I .  
3 I . - . 4 . 0 -  4 . 0  I . 

I 1-067 
I 0.000 0.800* 0 1-123 -124 
I 1.235 1.205 30 I -93 
I 1.335 1.080 255 1-087 -84 
I 0.786 1.147 361 1-071 -71 
I 1.120 1.187* 67 I 071 74 
I 0.980 1.790* 810 I 040 37 
I 1.269 1.050 219 1-117 -116 
I 2.360 1.095*1265 ( - 0 4 0  -43 
I 0.496 0.817 321 (-048 -52 
I 0.200 0.000 0 I 12 18 
I 1.100 0.979 121 I -75 
I I 

0.300 0.000* 0 (-202 -199 
1.170 1.680* 510 I 150 153 
1.518 0.940* 578 1-161 -164 
1.455 1.213 252 I 9 
0.811 O.OOO* 0 1-412 -409 
1.098 1.101 3 1-172 -175 

1.060 0.870* 190 (-020 -22 
1.103 1.265 162 (-331 -334 

I 

1 5  

12305.6826 
12309.2099 
12309.5009 
12310.0405 
12310.6651 
12313.7250 
12318.9036 
12320.0377 
12323.0506 
12326.6806 
12329.5538 IS* 
12331.3180 
12331.7926 
12332.2474 . - . - - . - 

25Z70.635-17705.231 5 i i - . 2.0- 3.0 i 
1 8102.559 2H 133C5.917-26449,501 -15 I . - . 2.0- 3.0 I 
1 8393.750 1 25394.711-35993.452 9 I . - . 3.0- 4 . 0  I 
1 8098.341 2 11340.715-1Y337.052 4 I . - . 3.0- 3.0 I 
1 8093.107 2 24759.250-32857.357 0 I . - . 6.0- 6.0 I 

I . 5.0- 4 . 0  I 
8097.927 2 I 

1 8096.815 2 25301.732-34398.550 -3 I . - 
1 8095.419 4 15G56.8S8-23953.507 0 I . - . 1.0- 2.0 I 

6096.176 2 I I 

. 

12334.0686 
12338.3887 
12344.2070 
12344.8304 
12345.1871 
12345.4615 
12347.1570 IS* 
12347.7609 
12348.1316 IS* 



1 t09r1.810 . - . . . . - . 
1 G094.5C8 
1 8091.868 
1 8034.335 
1 8C8'1.1S2 
1 8C.Sl.550 
1 8079.759 
2 81379.519 
1 8079.451 
1 8078.955 
1 8075.043 

t374.677 
1 2373.92'1 
1 i!173.L97 
1 P_C!3.%iO 
1 L9;9.708 
1 5369.191 
1 C056.552 
1 8055.697 
1 8064.929 

8064.770 
1 8054.500 
1 8063.821 
1 8063.600 
1 8059.639 
1 8057.613 
1 8055.835 
1 8056.547 

8055.902 
1 8054.701 
1 8054.099 

8053.123 
1 8052.935 
1 8052.133 
1 8052.060 
1 8051.862 

8050.975 
1 8050.749 
2 8050.119 

80G9.984 
2 8049.222 

8048.2 17 
1 8047.860 

8047.434 
8047.295 

1 8046.710 
8C46.356 

1 8Ci6.245 
80%. 242 

1 8043.605 
1 8043.456 
1 8042.609 
1 80't2.102 
1 8040.928 
1 8040.170 

2 lLS3'1.379-24???. 184 
2 26633.2Z6-18533.762 

2 20709.453-28793.890 
3 183G6.917-26431.101 
1 26?35.328-34966.946 

3 17615.4Z2-25707.345 

5 12322.613-20402.369 
3 2G356.120-16256.532 
2 25100.598-33180.043 
5 17051..874-25160.627 
6 22416.990-14341.947 
Q 
L 

2 19496.402-27570.322 
4 25499.501-33572.999 
2't 2 18 12.682-?SZYi .947 
2 21600.109-23669.807 
2 25113.744-33182.933 
3 31540.149-23473.555 
3 22307.633-30373.329 
2n 24653.345-32718.268 
2 
2 18591.122-26655.622 
6 16595.109-24658.931 
3 28355.761-20322.165 
3 22719.9'19-30779.585 
2 18147.975-25205.559 
3 14825.007-22031.891 
1 26443.910-34500.445 
3 
2 26606.405-34661.105 
2 26283.495-54337.597 
L 
4 20065.327-28118.262 
7 973.351-17776 -483 
3 30503.896-22451.834 
5 104Z6.922-18538.782 
2 
5 16532.104-24582.849 
1 23533.650-15483.530 
2 
5 20056.725-12007.503 
2 
6 16155.109-24202.966 
2 
2 
2 19059.953-27106.673 
n L 
3 18397.5?34-26943.529 
2 
2 16595.109-24638.713 
2 21515.136-23558.591 
4 19594.767-27637.377 
2 22(116.950-30459.091 

3 24316.699-16775.530 
2 9724.351- 17765.291 

5 
4 
2 

-6 
-2 
2 
3 

-19 
6 
2 
0 

4 
-1 
5 
1 
2 

-2 
1 
6 

0 
-1 
4 
3 

-1 
1 

12 

1 
-3 

0 
1 

-2 
2 

4 
-1 

0 

3 

-5 

0 

1 
1 

-1 
1 

-2 
1 

. .  

. .  

. .  . .  . .  . .  . .  

. .  - . .  - . .  - . .  
- . .  

. .  - . .  . .  . .  . .  . .  . .  

. .  . .  . .  . .  . .  . .  . .  

. .  . .  
- . .  . .  - . .  - . .  

. .  

. .  
- . .  

. .  

- . .  
- . .  

. .  . .  

. .  . .  

. .  . .  

5.0- 4.0 
1.0- 2.0 
2.0- 2.0 
3.0- 3.0 
2.0- 3.0 
5.0- 4.0 
2.0- 3.0 
0.5- 0.5 
2.0- 2.0 
4.0- 3.0 
2.0- 2.0 

3.0- 3.0 
9.0- 9.0 
4.0- 3.0 
6.0- 6.0 
6.0- 6.0 
7.0- 6.0 
3.0- 4.0 
1.0- 1.0 

4.0- 3.0 
3.0- 4.0 
6.0- 6.0 
4.0- 3.0 
3.0- 3.0 
4.0- 4.0 
6.0- 6.0 

5.0- 4.0 
7.0- 7.0 

3.0- 3.0 
3.0- 2.0 
5.0- 5.0 
1.0- 2.0 

3.0- 2.0 
3.5- 3.5 

0.5- 1.5 

5.0- 5.0 

5.0- 6.0 

5.0- 5.0 

3.0- 2.0 
1.0- 2.0 
0.0- 1.0 
2.0- 2.0 
3.0- 3.0 
2.0- 1.0 

I 
0.961 1.080 119 (-123 
1.124 1.600 476 I 057 
1.450 0.729 730 1-079 
1.240 1.083 157 1-055 
1.518 0.807 711 1-147 
1.055 1.025 30 I 
1.036 1.265* 229 1-144 
2.420-0.122*2542 I 159 
1.430 1.790* 350 I 
1.217 0.800 417 1-016 
1.675 0.852 823 I 159 

I 
1.555 1.265 290 1-354 
1.200 1.160* 40 1-093 

-130 
50 

-80 
-60 

- 148 
-29 - 145 
165 
37 

-17 
158 

-353 
-93 

12350.2153 
12350.6761 
12354.7055 
12366.2162 IS* 
12366.4518 
12370.4640 
12373.2214 
12373.W9 
12373.6931 
12374.4527 
12380.4476 
12381.0088 
12382.1635 
12382.8184 

1.040 1 .330~  290 i-200 -202 i 12383.1665 IS* 
1.390 1.150 240 1-176 -173 I 12388.6325 
1.302 1.050 252 I 55 54 I 12389.4263 IS* 
1.205 0.000* 0 1 237 237 I 12393.4642 
1.434 1.345 89 1-198 -198 12394.7933 
0.860 0.600* 260 I -18 I 12395.9736 

0.965 1.015 50 
0.999 1.080 81 
1.025 1 . 3 6 0 ~  335 
1.070 0.860 210 
1.049 0.701 348 
0.975 O.OOO* 0 
1.045 1.030 15 

1.130 1.100* 30 

i 
I 
I 
I 
I 
I 
I 
I 
I 
1 

162 - 167 
-028 -29 
247 248 
041 46 

-202 -201 
-152 -152 

-197 

55 
060 

12396.2180 
12396.6330 
12397.6769 
12398.0167 
12404.1098 
12407.2287 
12408.3498 
12408.8704 
12409.8639 
12411.7143 

1.080 i.340* 260 i-082 -85 i 12412.6420 
I I 12414.1463 . - . . . . . . - - 

0.998 1 . 2 5 0 ~  252 i-032 -32 i 12414.4362 
0.442 0.565 123 1-156 -156 I 12415.6726 
0.000 0.000* 0 I 162 161 I 12415.7852 

I I 12417.45% 
0.300 0.640 340 I 168 165 I 12417.8070 
1.470 1.057t 413 I 456 I 12418.7783 

1-008 I 12418.9871 Is* 
0.047-0.019 66 I 440 442 I 12420.1628 

I I 12421.7137 
0.948 1.012 64 1-008 -5 I 12422.2647 IS* 

1-154 I 12422.9223 
I I 12423.1369 

0.355 1.600 1245 1-354 -351 I 12416.0905 

1.375 1.040 335 i-121 -121 i 12~24.0401 
I I 12424.5867 

1.280 1.220 60 1-242 -243 I 12424.7581 
1-085 1 12427.8518 

0.999 0.000* 0 (-368 -370 I 12428.8360 
1.180 1.030* 150 1-301 -307 I 12429.0663 
0 . 0 0 0  1.220 o I 071 73 i 12430.3752 
1.675 1.255 420 1-056 -55 I 12431.1589 
0.442 1.680~1238 1-398 -398 I 12432.9739 
1.165 O.OOO* 0 I 170 167 1 12434:l460 

c 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

1 

1 
2 

2 
1 
1 
1 
1 

2 
2 
1 
1 
1 

1 
1 

1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

8038.108 
803%. 139 
8033.518 
8033.518 
8033.153 
8032.762 
8330.975 
8028.929 
8027.019 
8025.876 
8024.289 
8022.954 
8021.762 
8021.624 
8021.424 
80 18.&05 
80 18.196 
8016.997 
80 16.556 
80 16.2‘; 0 
80 11.853 
80 1 1.329 
GO 10.98 1 
8006.859 
8305.620 
8003.942 
8003.049 
8000.396 
7999 3 3 2  
7999.523 
7996.099 
7994.717 
7994.731 
7993.863 
7993.754 
7990.683 
7789.706 
7983 .%8 
7989.433 
7987.743 
7987 .OS5 
7987.0 11 
7956 A 9 2  
7983.056 
7950.009 
7979.908 
7979.201 
7977.227 
7976.470 
7976.348 
7975.552 
7575.250 
7975.020 
7974.907 
7974.233 

2 
2 
1 
1 
3 
4 
3 
4 
2 
3 
3 
3 
3 
1 
2 
2 
3 
2 
1 
1 
3 
2 
6 
3 
3 
1 
2 
2 
1 
2 
2 
2 
1 
3 
1 
1 
3 
3 
2 
5 
2 
1 
2 
6 
3 
6 
2 
4 
2 
1 
2 
2 
3 
3 
3 

23G13.710-31451.814 
22182.030-30216.163 
16734.151-24767.674 
26572.296-18538.782 
29021.267-20988.110 
16Y8.909-24821.671 
20709.458-28740.433 
26&85.3X-1?356.461 
21263.339-29290.355 
22518.312-30544.187 
20769.512-28793.800 

21603.247-29625.003 

2t390.990-36912.410 
257C5.036-33724.8‘7 
28690.482-20572.283 
21031.2%-290(t8.255 
20521.579-28538.135 

19959.027-27970.881 

23207.126-31218.105 

25328.907-17323.291 
26569.945-18666.006 

17242.750- 9242.356 
21350.311-29350.139 
23413.710-31413.230 
22818.840-30814.939 
22088.306-30083.102 

26755.425-18761.550 
18720.075-10726.322 
22219.737-30210.416 

23413.710-31403.302 

12322.613- 4299.659 

26’149.539-34171.155 

23735.353-15745.648 

16595.109-24551.849 
31460.659-23473.35 

21515.136-13528.246 
13726.661-21709.745 

15963.921-25X3.829 
26149.538-34123.739 
26150.730-34127.955 
27755.977-19779.507 
1397.584-26S73.930 
23735.353-31710.912 
24091.173-32056.452 
23720.664-15745.6CS 
24751.439-16776.530 
22932.904-30957.140 

I 
4 1  . -  . 
6 1  . -  . 

- 5 1  . -  . 
4 i  . -  . 

- 4 1  . -  . 
0 1  . -  . 
0 1  . -  . 
2 1  . -  . 
3 1  . -  . 
1 1  . -  . 
1 1  . -  . 
0 1  . -  . 
6 1  . -  . 
7 1  . -  . 
4 1  . -  . 
5 1  . -  . 

- 3 1  . -  . 
0 1  . -  . 

- 3 1  . -  . 
I 

- 1 i  . -  . 
2 1  . -  . 
4 1  . -  . 
3 1  . -  . 

I 
I 

I 
2 i  . -  . 
4 1  . -  . 
3 1  . -  . 
0 1  . -  . 
1 1  . -  . 

1 8 1  . -  . 
1 1  . -  . 
4 1  . -  . 
1 1  . -  . 

- 4 1  . -  . 
3 1  . -  . 
1 1  . -  . 
2 1  . -  . 
2 1  . -  . 
0 1  . -  . 
0 1  . -  . 
2 1  . -  . 
0 1  . -  . 
2 1  . -  . 
3 1  . -  . 
1 1  . -  . 
4 1  . -  . 

- 2 1  . -  . 
2 1  . -  . 

I 

I 

I 

I 

4 . 0 -  4 . 0  
2.0- 2.0 
2.0- 2.0 
2.0- 2.0 
4 . 0 -  4 . 0  
6.0- 5.0 
3.0- 3.0 
5.0- 5.0 
5.0- 6.0 
2.0- 3.0 
2.0- 3.0 
2.0- 2.0 
2.0- 2.0 
4.0- 5.0 
7.0- 7.0 
2.0- 3.0 
1.0- 2.0 
2.0- 1.0 
6.0- 7.0 

1.0- 2.0 

8.0- 8.0 

3.0- 4.0 
1.5- 2.5 

2.5- 3.5 
2.0- 3.0 
4.0- 3.0 
6.0- 5.0 
6.0- 5.0 

4.5- 5.5 
3.5- 4.5 
4 . 0 -  4 . 0  
2.0- 3.0 
4 . 0 -  5.0 

3.0- 2.0 
7.0- 6.0 

1.0- 1.0 
3.0- 3.0 

4.0- 5.0 
4 . 0 -  3.0 
8.0- 8.0 
3.0- 4 . 0  
5.0- 6.0 
2.0- 2.0 
3.0- 2.0 
3.0- 3.0 
1.0- 1.0 
2.0- 2.0 

TERH TERM TERH 
G2 G 1  DG -------- ---------_ 

0.000 1.080* 0 
1.295 1.143 152 
0.928 1.455 527 
1.014 1.600 586 
0.000 1.374* 0 
1.098 1.034 64 
1.240 0.970 270 
1.055 1.325 270 
0.610 0.920* 310 
1.350 0.946 404 
1.070 1.083* 13 
1.036 1.432 446 
0.060 0 . 9 1 0 ~  850 
1.360 1.230* 130 
1.272 O . O O O *  0 
1.290 1.160 130 
1.195 1.430* 235 
1.455 0.900 555 
1.246 1.060 186 

0.760 0.194* 566 

1.135 1.155 20 

1.340 1.250* 90 
1.350 1.365 15 

I OBS TERM 
I IS IS 

I 
1-036 -31 

.+ ---------- 

I lo2 -3;; 
I 196 
I 176 176 

I 128 128 
I 078 80 
I 083 83 
1-008 -4 
I 188 190 
1-043 -41 

157 
-2 

I 
I+  
1 7  7 
I 247 247 

I 

I 36 29 
1-0 12 
I 052 82 

316 

1-109 -108 
1-036 -36 

I 44 -l;; 
I lo2 loo 

I 
1.200 1.369* 169 i 182 180 
0.350 0 . 9 1 0 ~  560 1-102 -101 
0.000 0.742* 0 1-032 -24 
1.335 1.111 224 1-223 -222 
1.060 1.150* 90 

1.200 1.296* 96 
1.050 1.391 331 
0.750 1.160* 410 
0.935 1.145* 210 
0.000 1.205* 0 

0.999 0.640 359 
1.140 O.OOO* 0 

1.150 0.980 170 I 20 21 

i 
1.180-0.590*1770 I 325 325 

- I 190 

I 16 17 
I 
I 427 427 
I 122 134 
1-012 -14 
I 159 157 
1-188 -191 
I 103 ’ 

1-008 -6 
I 254 283 

1.251 1.220 31 i-232 -226 
1.360 1.106* 254 1-020 -21 
0.000 1.185* 0 I 055 55 
1.370 O . O O O *  0 I 116 118 
1.280 1.125 155 1-055 -55 
0.935 0.200* 735 1-296 -298 

0.790 1.145* 355 I 169 164 
0.647 0.000* 0 I 219 226 

1.245 0.910* 335 I 39 

1.257 0.980 277 (-156 -156 

HAVELENGTH NOTES 

12437.3357 IS* 
12443.4800 
12444.4419 C2 
12444.4419 C2 
12445.0073 
12445.6131 
12448.3824 
12451.5546 
12454.5174 
12456.2911 
12455.5547 IS+ 
12460.8278 
12462.6794 IS* 
12462.8938 
12463.2046 
12467.2736 IS* 
12468.2221 
12470.0868 
12470.7728 
12471.2644 
12478.0932 
12478.9094 
12479.4515 
12485.8760 
12487.8084 
12490.4264 
12491.8201 
12495.9625 
12496.8435 
12497.3262 
12502.6777 
12504.7139 
12504.8171 
12506.1749 
12506.3454 
12511.1519 
12512.6818 
12512.8666 
12513.1094 
12515.7568 
12516.7879 
12516.9039 
12517.0904 
12523.0580 
12527.8868 
12528.0453 
12529.1554 
12532.2558 
12533.4452 
12533.6369 
12534.8721 
12535.3153 ~~~- - 
12535.7240 
12535.9016 
12536.9533 

IS* 

IS* 
IS* 

IS* 
IS* 

IS* 
IS* 

I 



c 
TERI-I TERM I OBS OBS 
J2 - J1 I G2 GI 

I 
I .  

2.0- 3.0 I . . 
1.0- 2.0 I . 
9.0- 9.0 1 . 
4 . 0 -  4.0 I . 
5.0- 6.0 I . 
5.0- 4.0 I . 
4 . 0 -  4 . 0  I . 
5.0- 4 . 0  I . 
4 . 0 -  4.0 I . 
9.0- 8.0 I . 
5.0- 5.0 I . 
7.0- 6.0 I . 
2.0- 3.0 I . 
1.0- 1.0 I . 
7.0- 7.0 I . 

I .  
1.0- 0.0 I . 
1.5- 2.5 I . 
2.0- 3.0 I . 
1.0- 1.0 I . 
5.0- 5.0 I . 
3.0- 3.0 I . 
4 . 0 -  4 . 0  I . 
1.0- 2.0 I . 
4.0- 3.0 I . 
3.0- 2.0 I . 
6.0- 5.0 I . 
5.0- 4.0 I . 
3.0- 4 . 0  I . 
6.0- 5.0 I . 

I .  
I .  

1.0- 2.0 I . 
7.0- 8.0 I . 
3.0- 2.0 I . 
3.0- 3.0 I . 
0.5- 1.5 I . 
3.0- 4 . 0  I . 
1.0- 2.0 I . 
3.0- 4.0 I . 
4.0- 5.0 I . 
3.0- 4 . 0  I . 
4.0- 5.0 I . 
2.0- 3.0 I . 
2.0- 2.0 I . 
3.0- 2.0 I . 
5.0- 5.0 I . 
7.0- 7.0 I . 
5.0- 5.0 I . 
2.0- 2.0 I . 
7.0- 7.0 I . 
4.0- 3.0 I . 

2.0- 3.0 I . 

1.0- 1.0 I . 

C HAVENWIBER I 

I I I I 0.892 O.OOO*  0 1-382 -379 I 12537.6530 
I 1-359 I 12540.3140 
I 1.070 0.970* 100 I 24 20 I 12542.1673 
1-0.020 0.375* 395 I 8 8 I 12543.0878 

1 7973.793 4 
7972.101 2 

1 7970.923 4 
1 7970.338 3 

20769.512-28740.433 2 
22705.158-30675.497 -1 

IS* 
IS* 

1 7969.309 1 
1 7966.833 2 
1 7955.868 2 
1 7955.8’15 2 
1 7965.031 3 
1 7963.930 2 
1 7953.439 2 
1 7951.673 4 
1 7957.331 3 
1 743.999 3 
1 7951.629 3 
1 7051.471 2 
1 71<3.4?2 3 
1 19‘87.257 2 

75’:5.Z?O 3 
’ 1 79<ft.725 2 

2 7144.OC3 2 
1 7940.758 2 
1 7939.038 2 
1 7935.422 2 
1 7934.799 2 
1 7934.167 1 
1 7931.680 2 
1 7926.943 3 
1 7924.654 1 

1 7919.305 2 
1 7918.245 2 
1 7917.910 2 

7915.079 1 
7914.849 2 

1 7914.407 3 
1 7914.187 4 
1 7911.944 2 
1 7911.557 3 
2 7908.638 3 
1 7907.435 3 
1 7906.837 2 
1 7902.784 2 
1 7902.613 2 
1 7901.466 2 
1 7898.710 4 
1 7897.459 2 
1 7833.606 2 
1 7837.602 4 
1 7887.335 1 
1 7636.273 4 
1 7833.871 4 
1 7832.410 1 
1 7531.045 5 
1 7e80.495 3 

1 7923.xa 2 

31199.300-39168.610 -1 
19555.603-27832.430 6 
21703.960-29669.807 1 
21263.339-T7229.190 -3 
22429.984-30395.062 3 
24613.275-35577.204 0 

21307.390-29269.059 4 
22719.717-30677.044 4 

31425.212-23‘t73.53.5 2 
2 1603.247-29554.7 16 2 
15855.8?8-2~906.381 -1 
22377.599-30324.858 8 

2X13.710-31377.193 6 

2357a.8~,-31535.835 o 

I 0 .000 1.190* o i -28 i 12544.7074 
I 1.100 0.920 180 I -82 I 12548.6061 
I 1.120 1.150 30 1-138 -145 I 12550.1578 
I 0.610 1.480* 870 1-132 -128 I 12550.1578 

-71 I 12553.1804 I 1.160 0.980* 180 I -  
I 0.000 0.973* O 1-089 -88 I 12553.8755 

I 1.200 1.245* 45 1-351 -345 I 12563.5907 
I 1.120 1.020* 100 (-104 -102 I 12564.1149 

I 0.060 0.831* 771 1-032 -33 I 12572.8497 
I 1.103 0.094 1009 1-065 -68 I 12575.9797 
I 1.076 1.170* 94 1-135 -134 I 12579.5006 

1-0.020 0.000* 0 1-040 -43 I 12583.5256 

I 1.279 0.920 359 I 36 36 I 12551.3663 

I 2.360 1.110*1250 I 054 52 I 12556.7390 

I 1.170 0.000* 0 I 239 240 I 12572.5999 

I 1-065 I 12581.6964 
I 2.328 0.784 1544 I 440 440 I 12584.5346 
I 1.290 1.680* 390 I 151 153 I 12589.8120 
I 0.200 1.713 1513 1-113 -110 I 12592.5396 
I 1.196 1.080 116 1-052 -51 I 12598.2777 
I 1.106 1.030* 76 (-367 -369 I 12599.2669 
I 0.970 1.187* 217 I 22 I 12600.2705 
I 2.258 1.281 977 I 149 151 I 12604.2214 
I 0.980 1.000* 20 I 000 0 I 12611.7455 
I 1.049 1.500* 451 (-370 -370 I 12615.3963 
I 1.320 O.OOO* 0 I 119 116 I 12617.4120 
I 0.961 0.975 14 1-158 -157 I 12623.9172 
I 1.230 1.374 144 I 262 276 I 12625.6072 
I 1.165 1.095 70 I 094 94 I 12626.1413 

I 12630.6574 roo8 I 12631.0244 I 
I 
I 1.124 0.504 620 (-287 -291 I 12631.7298 
I 0.000 O.OOO* 0 1 193 193 I 12632.0810 
I 0.870 1.040* 170 I 32 29 I 12635.6621 

I 1.370 1.925 555 I 369 369 I 12640.9441 
I 0.200 0.784 584 I 094 95 I 12643.8234 

I 1.217 1.454 237 I 178 177 I 12650.5817 
I 1.090 l.OGO* 10 I 104 104 I 12652.4181 
I 1.285 1.012 273 1-012 -9 I 12656.8327 
I 1.675 1.140* 535 1-047 -51 I 12653.8376 
I 0.911 1.430* 519 I 117 117 I 12665.0166 
I 1.026 0.910* 116 I 049 49 I 12674.6572 
I 1.237 1.005 282 1-057 -57 I 12674.9898 
I 1.130 1.095 35 I 054 56 I 12676.7851 
I 1.375 1.220 155 1-242 -243 I 12680.6554 
I 1.240 1.880* 640 I 104 106 I 12683.0058 
I 1.350 0.000* 0 I 098 98 I 12685.2025 
I 0.975 1.473 498 I 181 188 I 12686.0878 

I 0.998 1.080 82 1-144 -146 I 12636.2802 
I 0.998 0.979 19 1-079 -84 I 12642.7873 

I 1.434 1.160* 274 (-144 -139 I 12650.3079 

IS* 2LNS 
IS* 2LNS 

21670.405-13726.318 1 I . - . 
25706.036-17765.281 3 I . - . 
20654.712-28593.749 1 I . - . 
230C4.649-30340.068 3 I . - . 
1Yt24 X7-23359.187 
23763.470-31197.633 
17500.977-25432.655 
2cJ62. 092-32669.040 
18147.975-26072.627 
30375.227-22551.834 
16834.379-24753.684 

25371.962-33289.869 
28905.355-20983.110 

-1 i 
4 1  
2 i  
0 1  
2 1  
-5 I 

0 1  

IS* 

o i  

I 
3 1  

25633.286- 187 18.832 
31059.305-23135.120 

3 i  
1 1  
0 1  
3 1  

-1 I 

26009.000-33920.944 
20065.327-27976.881 

IS* 

IS* 

22341 
20055 
20654 
22307 
17031 
23550 
15304 
22416 
28555 
21737 
225G9 
24090 
19359 
2415 
295 17 
14025 

.990- 14433.351 

.327-27972.815 

.712-23561.543 

.633-33210.416 

.874- 9 179.202 

.352-31451.814 

.260-24252.966 

.990-3031‘t.443 

.8?37-20672.283 

.407-2$625.003 

.712-30317.106 
-570-31776.844 
.953-26943.829 
.741- 16?76.332 
.177-21736.133 
5.007- 61G4.515 

-3 i 
1 1  
1 1  
1 1  
4 1  
4 1  
6 1  
2 1  
6 i  

IS* 



I 09s CBS TERf l  TERM 
C HCVEtNt1"JR I T2 - T1 0-C I J2 - J1 J2 - J1 

0.525 1.482 957 
1.240 1 . 1 3 0 ~  110 
0.977 0.946 31 
0.000 1.005 0 
2.350 0.000* 0 
1.017 1.040* 23 

-0.145 1.130*1275 
1.155 1.040 115 
1.768 .1.250* 518 
0.000 0.000* 0 
1.137 0.896 241 
1.310 O . O O O *  0 

. - - . - - - 
1 7877.710 2 2?334.422-35212.127 5 I 

1 7876.777 2 26374.994-3G251.764 7 1 
1 7877.411 2 22556.777-30544.187 1 1 

1 7375.055 2 21307.390-29182.'45 0 1 

0.965 0.807 1% I -244 

1.315 1.325 10 I 115 116 
I 
I 176 

0.000 1.130* 0 1-044 -43 
1-040 

1.140 1.314* 174 I 409 411 
1.335 1 . 3 6 0 ~  25 I 126 126 
1.210 0.852* 3% I 181 181 

I 
0.300 1.475 1175 1-184 -184 
1.250 1.090* 160 I - 28 
0.000 0.000* 0 I 170 172 
0.980 1.010* 30 1-066 -70 

~ 1.932 0.972 960 I 045 51 
I 

1 1.060 0.000* 0 1-035 -34 
I 1.263 1.150 113 1-051 -55 
I 0.961 1.080 119 I -  -46 
I 1.120 1.205* 85 I -103 

I 1.070 1.713* 643 1-082 -87 
I 1.242 1.049 193 1-113 -110 

1 I 40 

I 1.070 0.946 124 I t080 78 

1 7874.910 2 27975.402-35950.314 -2 ~ 

1 7873.937 2 13553.257-27432.195 -1 

WAVELENGTH NOTES .................... 
12689.6143 
12690.5727 
12691.0544 
12692.0759 
12694.8513 
12695.0850 
12696.6538 
12702.1079 
12704.7133 IS* 
12707.4328 
12708.2695 
12712.3983 
12713.3149 
12713.6771 
12713.9940 
12714.5033 
12715.4283 
12717.1138 
12719.8806 
12721.7890 
12725.9 104 
12728.5482 IS* 
12730.4494 
12731.8697 
12738.1965 
12739.7272 
12744.5669 
12748.1666 
12748.6820 
12750.4657 
12751.4772 
12751.6415 
12752.0807 
12752.2238 
12754.1012 
12755.8002 
12757.6168 

1 12757.9050 
I 12760.1261 
1 12760.7645 
1 12762.6330 
1 12762.6933 
I 12763.8910 
I 12764.3163 
I 12766.7320 
I 12769.8843 
I 12771.1812 
I 12771.2008 
I 12773.8296 
I 12775.5126 
I 12776.7894 
I 12776.9249 

12777.3022 2 LNS 

1 7870.556 2 
1 7858.942 4 
1 7867.2- 1 
1 7856.740 3 
1 7854.185 3 

7853.618 2 
7853.394 2 

1 7853.198 4 
1 7EC2.833 3 
1 7862.311 3 
1 7551.269 2 

7859.559 1 
1 7358.320 2 
2 7E55.835 2 
1 7854.207 2 
1 7253.034 3 
1 7852.158 

1 7847.315 
1 7834.335 

7842.120 
1 7841.803 
1 78'10.706 
1 7C't0.08'1 
1 7C39.983 

7839.7 13 
1 7839.625 

7833.471 
1 7837.427 

7835.311 
2 7836.134 
1 7834.770 

1 7 m . 2 5 8  

7834.378 
7833.231 
7853.194 
7832.459 
7832.198 
7830.716 
782d.783 
7827.9C3 
7827 -976 
7826.365 
7825,334 
7G24.552 
7824.469 
782i.235 
7824.238 
7822.995 

192'6.116-27106.673 
25192.231-17323.291 
2?631.9(;8-21754.690 

27643.693-19779.507 
21337.573-29204.308 

19665.603-27728.796 
23550.352-31413,230 
17911.977-25774.2C8 
16155.109-24016.378 

18591.122-26449.501 

234!3.710-31257.919 
ix53.335- i2007.503 

22307.633-30150.664 
1 22219.737-30071.890 
4 9724.351-17572.608 
1 17051.874-24929.164 
3 24524.706-32669.040 
3 - 
2 
3 
3 

25113.744-32955.538 
2Oi97.436-28533.138 
22 182.030- 1434 1.947 

2 13591.122-26431.101 
2 
5 26696.083-1U56.461 
4 
2 19594.767-27432.195 
3 
5 28153.490-20322.349 
5 28155.938-20322.165 

-1 
2 
0 
5 

-1 

5 
5 
0 
0 

1 
3 

-2 
3 
5 
1 
5 
1 

9 
4 
1 
4 

3 

-1 

-7 
-3 

3 22176.323-14341.947 2 
3 
5 16532.104-24365.295 3 
1 27721.032-35513.490 1 
4 23558.328-21735.133 3 
2 24742.092-52572.811 -3 
4 18578.669-26407.4(,9 3 
3 
21.1 
2 26301.732-34128.094 3 
3 22399.053-30714.335 2 
3 16934.379-25653.931 0 
2 23578.836-31ftO3.302 3 
4 22719.9'19-30544.187 0 
4 20769.512-28593.749 1 
2 23909.5555-31732.582 -1 

1.0- 2.0 
7.0- 6.0 
3.0- 3.0 
4 . 0 -  4 . 0  
1.0- 1.0 
7.0- 6.0 
2.0- 1.0 
7.0- 6.0 
4 . 0 -  4 . 0  
5.0- 5.0 
4 . 0 -  5.0 
4 . 0 -  4 . 0  

4 . 0 -  3.0 
3.0- 3.0 
5.0- 6.0 
5.0- 5.0 

4 . 0 -  3.0 
2.5- 1.5 
4.0- 3.0 
3.0- 4 . 0  
4 . 0 -  5.0 
3.0- 2.0 
4 . 0 -  4 . 0  
4 . 0 -  3.0 

6.0- 6.0 
7.0- 7.0 
2.0- 2.0 
4 . 0 -  3.0 

5.0- 5.0 

0.0- 1.0 

5.5- 6.5 
6.0- 6.0 
1.0- 2.0 

3.0- 3.0 
6.0- 5.0 
7.0- 7.0 
4 . 0 -  5.0 
1.0- 2.0 

5.0- 4 . 0  
4 . 0 -  4 . 0  
5.0- 4 . 0  
5.0- 5.0 
4 . 0 -  3.0 
2.0- 1.0 
5.0- 5.0 

DBS OBS OBS 
G2 G1 DG 

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 

186 186 
096 98 

-108 -108 
-012 -15 

63 
60 

-109 -110 
-124 -126 

12 13 
152 151 

123 123 
-156 -156 

10 
i -028 

1.100 1.060 40 1-122 -122 
1.090 0.742* 348 I 111 
1.145 0.915 230 1-191 -192 
0.948 1.560 612 1-387 -386 

0.965 0.940* 25 1-261 -260 
0.921-0.019 940 I 446, 452 
0.000 1.080* 0 1-012 -13 
1.434 1.030 404 1-069 -69 
0.750 1.290* 540 1-072 -65 
0.442 0.555 113 1-370 -370 
1.217 1.080 137 1-144 -147 

I 

1.145 1 . 0 0 0 ~  145 i - i o 7  -103 
I 283 

1.302 1.265 37 i-ioi -100 
1.250 1.060 190 1-190 -189 
1.295 0.852 443 I 092 91 

12777.3022 2 LNS 
12779.3307 



1 7820.692 
78 17.268 

1 7317.175 
1 7814.842 
1 7814.495 
1 7813.971 
1 7811.782 
1 7810.620 
1 7809.401 
1 7806.644 
1 7805.026 
1 7L04.705 
1 7204.257 
1 7799.176 
1 7715.532 
1 7156.13 
1 777'r.671 

5743 .425  

5 20540.110-2C360.802 
2 
5 17615.432-25432.655 
2 24091.173-16276.332 
3 23314.130-31623.619 
3 19059.953-26573.930 

2 30262.453-22151.334 
4 17500.977-25310.375 
2 25121.895-32928.510 
3 23281.721-310t6.744 
5 23550.352-15745.648 
3 19426.5!2-27230.763 
4 22416.990-30216.163 
2 315qO.149-23743.557 
2 22518.312-30314.443 
3 22181.358-23976.039 
4 

3 20306.482-23118.262 

1 7791.3?1 5 24090.570-31831.871 
1 7731.144 2 24513.274-32404.416 
1 77i9.649 2 25317.729-34107.378 
1 77E5.938 3H 31724.867-33513.870 
1 7763.966 3 20343.465-27832.430 
1 7783.769 3 
1 7784.934 2 
1 7783.983 2 
2 7783.E94 2 
1 7783.894 2 
1 7781.695 .3  
1 7779.144 5 
1 7777.975 2 
1 7774.913 2 
1 7774.817 4 
1 7772.374 2 
1 7771.835 3 
1 7770.186 3 
1 7769.874 2 

7767.002 2 
1 7762.542 3 
1 7762.071 3 
1 7761.697 5 
1 7759.859 4 
1 7758.493 2 

7757.721 1 
775?.188 3 

1 7755.789 7 
1 7753.918 2 
1 7753.662 1 

7752.489 2 
7752.035 1 
7751.657 2 

1 7751.299 6 
1 7749.946 2 
1 7748.103 2 
1 7746.746 3 

21350.311-23139.061 
23413.710-31198.642 
13559.027-27743.009 
23272.420-15C?8.530 
23974.634-33753.523 
27124.878-19343.298 
21307.390-13528.246 
29068.029-21570.050 
23100.837-30375.798 
17500.977-25275.795 
23763.470-31535.835 
22818.Eti0-30590 .673 
16595.109-24365.295 
18591.122-26360.997 

21031.258-28793.800 
26263.495-34045 ~ 560 - . . - - . . 
iOGG3.465-27805.163 
18591.122-26350.992 
19602.505-25350.997 

16532.104-24287.814 
21515.136-29269.059 
27096.974-19343.233 

25074.535-17323.291 
26606.405-18355.461 
24524.706-32572.811 
19776.904-27523.650 

0 

2 
1 
6 

-1 
2 
1 
3 
0 
5 
1 
1 
3 
0 
3 
0 

0 
2 
0 

-1 
2 
1 
4 

-5s 1 

5 
5 
0 

-4 
2 

-1 
9 
2 
0 

-1 

0 
6 

-1 
-1 
6 

-1  

. .  

. .  . .  - . .  . .  . .  . .  . .  - . .  - . .  - . .  - . .  - . .  - . .  - . .  . .  

. .  . .  - . .  . .  . .  - . .  - . .  . .  . ,  . .  . .  . .  . .  . .  . .  . .  . .  - . .  - . .  
- . .  - . .  . .  - . .  

. .  

- 5 i  . -  . 
6 1  . -  . 

I 
I 
I 

5 1  . -  . 
2 1  . -  . 

- 2 1  . -  . 
o i  . -  . 

I 
3.0- 3.0 I . 

I .  
2.0- 2.0 I . 
3.0- 2.0 I . 
6.0- 6.0 I . 
5.0- 6.0 I . 
4.0- 3.0 I . 
6.0- 5.0 I . 
1.0- 0.0 I . 
1.0- 2.0 I . 
5.0- 5.0 I . 
3.0- 3.0 I . 
3.0- 4 . 0  I . 
2.0- 2.0 I . 
7.0- 6.0 I . 
2.0- 3.0 I . 
3.0- 4 . 0  I . 

I .  
7.0- 7.0 I . 
5.0- 5.0 I . 
4.0- 3.0 I . 
2.0- 1.0 I . 
5.0- 4.0 I . 
2.0- 2.0 I . 
4.0- 3.0 I . 
1.0- 2.0 I . 
2.5- 3.5 I . 
6.0- 5.0 I . 
2.0- 3.0 I . 
1.0- 1.0 I . 
2.0- 2.0 I . 
3.0- 4.0 I . 
1.0- 1.0 I . 
4 . 0 -  5.0 I . 
6.0- 6.0 I . 
3.0- 3.0 I . 
4.0- 5.0 I . 

I .  
2.0- 3.0 I . 
7.0- 7.0 I . 
5.0- 5.0 1 . 
4 . 0 -  4.0 I . 
6.0- 5.0 I . 

1 .  
I .  

3.0- 3.0 I . 
1.0- 1.0 I . 
4.0- 3.0 I . 

I .  
I .  
I .  

4.0- 4 . 0  I . 
5.0- 5.0 I . 
4.0- 5.0 I . 
6.0- 6.0 I . 

I I 
I 0.830 0.887* 57 I 108 109 
I I 
I 1.450 1.281 169 I 078 78 
I 1.245 1.830* 635 I 111 113 
I 0.890 1.110 220 I 092 93 
I 1.375 1.125 250 1-054 -55 
1 1.123 1.250* 127 1-020 -18 
I 1.284 0.000* 0 I 150 149 
I 2.258 0.000 0 I 125 125 
I 1.444 1.060* 384 I 16 18 
I 1.235 0.795 440 I 174 172 
1 1.090 1.145~ 55 I 158 159 

I 1.675 1.143 532 1 32 28 
I 1.205 O . O O O *  0 I 241 240 
I 1.350 1.140* 210 I -59 
I 0.780 1.070* 290 I 41 43 
I I 157 
I 1.130 1.120 10 I 073 73 
I 1.160 1.055 105 I 48 
I 1.180 1.160* 20 I 025 25 
I 1.016 0.965 51 I 0 
I 0.925 0.920 5 I 146 147 
I 0.350 0.000* 0 I -275 
I 0.000 1.070* 0 1-012 -12 
I 0.760 0 .568~  192 \ 283 283 
I 0.951 1.057 106 I 317 
I 1.370 0.830* 540 I 024 -49 
I 1.190 1.135* 55 I 203 203 
I 2.360-0.590*2950 I 152 152 
I 1.254 O.OOO*  0 I 166 
I 1.520 1 .080~  440 I 71  
I 2.253 0.706 1552 I 091 92 

I 1.435 0.000* 0 1-295 -296 

I 0.970 1.020* 50 (-151 -154 
I 1.335 O.OOO* 0 1-370 -369 
I 0.999 1.475. 476 (-353 -355 
I 0.965 0.796 169 1-229 -229 
I 1-065 
I 1.455 1.083 372 I 24 24 
I 1.080 1.170* 90 I 096 96 
I 0.925 1.024 99 I 090 90 
I 0.965 0.796 169 (-129 -129 
I 0.910 0.796 114 (-012 -16 
I 

33 
I 
I 0.300 0.585 285 I* 
I 1.180 1.110* 70 1-111 -121 
I 1.180 1 .135~  45 I 259 
I I 
I I 
I I 
I 1.507 1.250* 257 I 064 64 
I 1.130 1 . 3 3 5 ~  195 I 192 191 

I 217 
I 127 

I 1.145 1.010* 135 1-173 -173 
1 1.012 1.080 68 1-121 -118 

12783.0956 
12788.6946 
12783.8468 
12792.6647 
12793.2327 
12794.0906 
12797.6758 
12799.5797 
12801.5777 
12506.0987 
12808.7501 
12809.2802 
12810.0156 
12818.3610 
12822.6094 
12823.3627 
12825.7695 
12827.7032 
12831.3171 
12831.5757 
12834.0333 
12835.1110 
12835.1637 
12835.5213 
12841.8114 
12843.3803 
12543.5272 
12843.5272 
12847.3052 
12851.3695 
12853.3010 
12858.3631 
12858.52 18 
12862.5635 
12863.4556 
12856.1855 
12866.7021 
12871.4599 
12878.8552 
12879.6367 
12880.2573 
12883.3081 
12885.5681 
12856.8587 
12887.7442 
12890.2019 
12893.1793 
12893.5717 
12895.5558 
12896.3111 
12896.9399 
12397.5355 
12399.7873 
12902.8557 
12905.1159 

IS* 

IS* 

IS* 

IS* 

IS* 

IS* 

c2 
c2 

IS* 

IS* 

c 



C IIAVE1GI:BER I T2 - T1 0-C 

1 7746.143 4 21263.339-2?009.433 -1 
1 7745.995 3 15406.760-23152.755 0 
1 7745.194 2 25053.653-32309.844 3 
1 7744.283 
1 7743.613 
1 7743.113 
1 7741.452 
1 7741.345 

7 7 X  .47 1 
1 7755.624 
1 7732.935 
1 7731.933 
1 7728.445 
1 7724.436 
1 7722.635 
1 7721.E93 

7721.032 
7720.584 
7719.983 

1 7718.102 
1 7717.553 

77 17.120 
1 7716.950, 
1 7714.504 

77 14.551 
7712.209 

1 7712.137 
1 7710.787 
1 7710.215 
1 7703.741 
1 7709.647 
1 7709.175 
1 7706.552 
1 7705.404 
1 7704.723 

7701 .?% 
1 7701.250 

7700.558 
7700.8/19 

3 15356 &3?-23601.171 0 
2 25113.744-32357.557 0 
3 17911.977-25555.090 0 
3 22719.949-30461.399 2 
3 25064.653-17323.291 3 
1 
3 22377.599-30113.250 3 
3 20335.328-23115.252 2 
3 19855.603-27597.590 6 
2 17500.977- 9772.532 1 
4 15249.635-22974.132 -1 
2 24381.050-32103.687 -1 
2 17045.776-24767.674 -5 
2 
1 
2 
3 26150.730-33568.834 -2 
3 23550.352-31267.919 1 
2 
3 22416.990-30133.953 5 
3 28036.676-20322.165 -7 
1 
2H 
3 27651.193-19939.052 -4  
1 25044.637-32755.472 2 
2 20325.711-28135.924 2 
3 23004.649-30714.385 5 
2 16E38.909- 9179.262 0 
2 21031.253-28740.433 1 
2 22656.777-30373.329 0 
2 23756.136-31471.5ci2 -2 
2 19655.603-27570.322 4 
2 
2 25717.3C8-33418.637 1 
1 
1 

1 7697.831 2 23578.835-312?5.667 0 
1 7699.469 5 28021.637-20322.165 -3 
1 7699.160 4 18591.122-26290.302 -20 
1 7699.122 7 16532.104-24231.226 0 
1 7697.945 3 21350.311-29038.255 2 
1 7697.855 2 22518.312-39216.163 4 

1 7692.702 4 16595.109-2C297.814 -3 
1 7691.703 2 2G513.274-32304.979 -2 

d 7691.105 4 13725.661-21417.765 1 
1 7690.253 2 21600.100-29230.355 3 

1 76Z3.529 1 15572.411-25350.937 3 
1 7SM.CGO 1 256€2.969-33351.007 2 
1 7682.005 4 16520.P62-24202.966 1 
1 7631.656 3 31425.212-23743.557 1 

7693,377 3 

7689.092 2 

5.0- 4 . 0  
1.0- 2.0 
3.0- 4 . 0  
1.0- 1.0 
6.0- 6.0 
5.0- 4 . 0  
4 . 0 -  5.0 
3.0- 4 . 0  

7.0- 6.0 
2.0- 3.0 
4 . 0 - .  4 . 0  
1.0- 0.0 
2.0- 3.0 
5.0- 4 . 0  
1.0- 2.0 

8.0- 9.0 
3.0- 3 . 0  

2.0- 3.0 
6.0- 6.0 

2.0- 3.0 
4 . 0 -  4 . 0  
1.0- 2.0 
5.0- 4 . 0  
6.0- 5.0 
2.0- 3.0 
3.0- 4.0 
1.0- 1.0 
4 . 0 -  3.0 

5.0- 5.0 

5.0- 5.0 
5.0- 6.0 
4.0- 5.0 
3.0- 2.0 
2.0- 1.0 
2.0- 2.0 

3.0- 3.0 
5.0- 4.0 
3.0- 4 . 0  
6.0- 6.0 

6.0- 5.0 
5.0- 6.0 
5.0- 5.0 
7.0- 6.0 

I 
0.610 0.695.~ 85 I 101 101 
0.890 0.580 310 1-344 -342 
0.980 0.900 80 I 24 32 
1.103 0.565 538 1-215 -216 
1.302 1.101 201 1 12 17 
1.145 1.165 20 1-294 -295 
1.070 0.990 80 I 40 37 
0.980 1.250* 270 I 148 148 

1-020 
1.076 1.050 26 1-125 -125 
1.911 1.250* 661 I 230 229 
1.100 0.930 170 
2.258 0.000 0 
0.715 1.147 432 
1.450 1.040* 410 
1.474 1.455 19 

I 
I 0.000 1.165* 0 
I 1.090 1.080* 10 
I 

-096 -97 
40 40 

-145 -146 
O S 8  86 - 130 

-048 -59 
127 122 

i 1.675 1.200* 475 i- -22 
I 1.216 1.360* 144 I 208 209 
I I 008 
I 
I 1.570 O . O O O *  0 
I 1.210 1.005* 205 
I 1.340 1.101 239 
I 1.196 1.150 46 
I 1.098 1.454 356 
I 1.455 0.970 485 
I 0.977 1.345 368 
I 2.162 2.188 26 
I 1.100 1.265 165 
I 
I 0.970 0.872* 98 
I 
I 
I 1.120 1.010* 110 
I 1.400 1.360* 40 
I 0.965 1.125 160 
I 0.300 0.411 111 
I 0.350 0 .900~  550 
I 1.350 1.143 207 
I 
I 0.999 0.595 414 
I 1.160 0 . 9 9 0 ~  170 
I 1.150 0.802 3'13 
I 1.390 0.920 470 
I 
1 1.190 0 .796~  394 

I 1.170 0.000*  0 

I 1.330 1.2'rO* 90 
I 0.726 1.012 276 

182 181 
-258 -266 

-100 
-061 -63 
182 185 
046 48 

-251 -262 
237 236 

-340 -342 
151 

-22 

078 83 
141 141 

-354 -355 
126 132 

-169 -176 
20 

-137 -133 
-OS9 -91 

-203 -208 
-093 
-248 -247 
+ 7 
211 209 
259 243 

359 

32 33 

WAVELENGTH ------------ 
12906.1205 
12906.3671 
12907.7019 
12909.2203 
12910.3372 
12911.1709 
12913.9411 
12914.0862 
129 18.9 158 
12923.5702 
12928.1628 
12929.7395 
12935.6737 
12942.2885 
12945.4055 
12946.6512 
12948.0111 
12948.8463 
12949.8544 
12953.0104 
12953.9067 
12954.6537 
12954.9139 
12959.0516 
12959.3087 
12952.9080 
12963.0290 
12965.2986 
12966.2604 
12967.0576 
12967.2157 
12968.0080 
12972.4235 
12974.3562 
12975.5029 
12980.1611 
12981.3545 
12981.8467 
12952.0304 

12984.3572 
12984.8784 
12934.9424 
12986.926 1 
12987.0797 
12994.6339 
12995.7791 
12997.4670 
12998.4776 
12999.9093 
13001.8306 
13002.7312 
13003.6598 
13013.8755 
13014.4667 

12983.7468 

NOTES -------- 

IS* 

IS* 

IS* 

IS* 
IS* 

CQ IS9 

IS* 

SIGMA* 

IS* 

bl 
P 
N 



c c 
TERM TERII 
J2 - J1 

OBS 
DG _----- 

TERM TERM 
G1 DG . - - - - - - - - - - - 

1.005 502 
1.728 600 

1.280* 520 
1 .180~  30 
0.565 430 
1.180* 115 
0.695 442 
0.975 242 
1.150 119 
1.145~ 0 
1.330* 530 
0.794*1556 
1.080 524 
1.140* 160 
1.060 62 
1.040* 75 
0.760 525 
1.354 671 

I OBS 
I IS 

I 016 
I 135 
1-342 
I OB0 
(-028 
1-032 

+----. 

I 56 

Po 
I - 174 

1-140 
I 039 
I 154 
I 40  
1-130 
(-032 
I - 172 

I 

T 2  - T1 

2507ct.585-32755.472 
21670 .‘t05- 13990.952 

19959.027-27637.377 
22176.323-29354.442 
20C55.327-27743.009 
221E2.030-29854.442 

WAVELENGTH 
+ 

I 
1 1  . -  . 
1 1  . -  . 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2 
3 
3 

1.507 
2.328 

0.760 
1.210 
0.998 
1.295 
1.137 
1.217 
1.269 
0.000 
0.750 
2.360 
1.604 
1.300 
0.998 
0.965 
1.285 
2.025 

13015.7680 
13018.1985 
13019.2208 
13020.0720 
13020.4722 
13021.2014 
13039.1471 
13030.9997 
13031.1678 
13032.2720 
13037.5355 
13040.6783 
13041.7586 
13042.38 13 
13045.0941 
13045.3511 
13047.3874 
13047.5270 
13048.8519 
13049.0819 
13049.2233 
13049.7291 
13050.3424 
13050.7257 
13051.5978 
13051.8315 
13052.3376 
13054.3113 
13054.5158 
13057.0307 
13057.2234 
13057.3854 
13053.5657 
13061.1999 
13062.7921 
13062.9953 
13064.6955 
13066.0291 
13066.3109 
13068.7756 
13069.4744 
13072.6155 
13073.1301 
13079.8880 
13082.1593 
13032.6198 
13085.3116 
13087.5625 
13087.8315 

13089.1750 
13090.1159 
13090.7055 
13092.0838 
13096.5705 

130~q.7414 

4 . 0 -  4 . 0  
1.5- 1.5 

1.0- 1.0 
1.0- 1.0 
3.0- 2.0 
2.0- 1.0 
4 . 0 -  4 . 0  
4 . 0 -  4 . 0  
7.0- 6.0 
4 . 0 -  3.0 
4 . 0 -  3.0 
1.0- 2.0 
4 . 0 -  5.0 
3.0- 3.0 
3.0- 3.0 
3.0- 2.0 
4 . 0 -  3.0 
0.5- 1.5 

i 
- 1 1  . -  . 
- 6 1  . -  . 

1 1  . -  . 
0 1  . -  . 
0 1  . -  . 
1 1  . -  . 

- 1 1  . -  . 
2 1  . -  . 
6 1  . -  . 
0 1  . -  . 
5 1  . -  . 

3 
2 
4 
1 

80 i 
-34 I 
-36 I 
56 I 

1 7673.113 
1 7677.633 
1 7672.412 
1 7671.910 
1 7671.811 
1 7671.161 
1 7648.064 
1 7666.216 
1 7665.551 
1 7665.215 
1 7663.621 
1 7663.470 
1 7662.274 
1 7662.192 
2 7661.414 

7661.279 
766 1.196 
7660 .e93 

1 7660.539 
1 7660.314 
1 7659.801 
1 7659.665 

i .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  

IS* 

21337.573-29609 . a 3  
17os i .a7~-24753 .6~  
21933.645-29569.807 
23413.710-157C5.648 
22?19.737-2?35.947 

-115 I 
-174 I 
-160 I 
294 I 

-137 I 
48 I 

152 I 
Xi1 

-131 1 
-25 I 

-170 I 
364 I 

I 
I 

213w.390-za972.971 
23274.853-36340.058 
24347.551-32011.173 
20065.327-27728.796 
26553.661-33320.8M 
16304.260-23966.450 
24700.905-17039.487 

i .  
I .  
I .  
I .  

1 
3 
3 

- 1 i  . -  . 
1 1  . -  . 

- 9 1  . -  . 
2 1  . -  . 

IS* 

IS* 
IS* 

2 
1 

I .  
1 .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  

- 4 1  . -  . 
I 
I 
I 

1 I . - . 7.0- 7 .0  
1 1  . -  . 
1 1  . -  . 

-11 I . - . 
I 

i 
I 
I 36 
I 20 
I 

20377.600-29533.138 
17615.432-25275.795 
26516.261-18e55.461 
29068.029-36727.705 

1.060 
1.450 
1.200 

1.060* 0 
0.706 744 
1.325* 125 

4 210- i ; o  
5.0- 5.0 
2.0- 3.0 

2 
2 
1 
2 
1 
1 
2 
1 
2 
2 
2 
2 
2 

1.284 0.905 379 i 
76% .355 
7653.2 10 

1 7653.090 
7456.615 

1 7656.502 

i 
I 
I 
I 
I 102 

I 
1 

- 8 1  . -  . 25662.969-33321.067 

30056.252‘22409.753 

23315.209-3C970.926 

27975.402-20322.165 
22523.984-30033.102 

20709.458-28360.802 

15424.397- 7774.653 

5.0- 5.0 

1.0- 2.0 

2.0- 1.0 

7.0- 6.0 
4 . 0 -  5.0 

3.0- 3.0 

3.0- 4 . 0  
6.0- 6.0 
7.0- 7.0 
4 . 0 -  4 . 0  

4 . 0 -  5.0 
1.5- 2.5 
7.0- 7.0 
9.0- 8.0 
7.0- 6.0 
1.0- 2.0 
7.0- 6.0 

3.0- 3.0 
3.0- 2.0 
2.0- 2.0 

i .  
1 .  
I .  
I .  

1.330 

0.476 

1.335 

1.017 
1.279 

1.240 

1.106 
1.135 
1.277 
1.460 

1.279 
0.955 
1.240 
1.199 
1.269 
0.870 
1.155 

1.300 
0.999 
1.021 

1.200* 130 

1.413 937 

0.295 1040 

1.360* 343 
1.150* 129 

0.887 353 

1.463 357 
1 . 0 3 0 ~  105 
0.000* 0 
1 . 2 5 0 ~  210 

-143 i 
I 

120 1 
I 

59 I 
I 

3 i  . -  . 
- 2 1  . -  . I 

ISQ 
7656.407 

1 7655.715 
7654.171 

1 7653.238 
1 7653.119 

7652.123 
1 7651.342 

7651.177 
1 76r19.734 
1 7647.325 
1 76r17.487 
1 7647.186 

7653.235 
1 7641.908 
2 76rt1.639 
1 7640.C67 
1 7633.753 
1 7633.536 
1 763?.055 
1 7637.812 

7637.263 
1 7636.919 
1 76Z4.115 
1 7633.G99 

I 
I 060 

I 160 
I+ 
I 
I 104 
1-086 
I 179 
I 039 

I .  
I .  
I .  

I 

I 

1 1  . -  . 
1 1  . -  . 162 i 

13 I 
I 

105 I 
I 

178 1 
43 I 

i .  
I .  
I .  
I .  
I .  
I .  
I .  

4 
1 
3 
3 
2 
2 
0 
3 
2 
2 

- 2 i  . -  . 
0 1  . -  . 
0 1  . -  . 

- 1 1  . -  . 
3 1  . -  . 
2 1  . -  . 

I 

I 

ISQ 

IS* i -240 
I 169 
I 
1-078 
I 
I 094 
1-160 
1-203 
I 
1-060 

-240 i 
170 I 

I 
-77 I 
571 I 

95 I 
-163 I 
-200 I 

I 
i .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  
I .  

22429.964-30071.890 
24357.350-16745.720 
273%. 422-3/1974.486 
l?E72.154-27510.909 
2192,.645-2?537.242 
23057.432-30575,497 
19236.116-25573.930 

24317.551-31984.470 
16595.109-24231.526 
19203.415-26836.911 

1.290* 11 
1.671 716 
1.135* 105 

- t i  . -  . 
3 1  . -  . 

- 2 1  . -  . 0.000* 0 
1.020 249 
0.375 495 
1.125 30 

- 1 1  . -  . 
0 1  . -  . 

- 2 1  . -  . 
0 1  . -  . I 

-171 i 
-60 I 

I 
126 I 
-39 I 

-276 I 

i -245 
I 128 
1-034 
1-274 

1.090* 210 
0.411 5% 
1 .260~  239 

- 2 1  . -  . 
3 1  . -  . 2 



2 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
2 
1 
1 
1 

1 

7652.732 
7631.831 
7631.145 
7629.531 
7528.497 
76Z.180 
7627.163 
7626 .E95 
7626.252 
7625. C50 
7624.787 
7623.925 
7622.703 
7623.659 
7522.274 
7616 . G O  
7616.114 
76 15.64 1 
76 14.465 
76 14.253 
76 14.178 
76 13.731 
76 13.037 
7612.738 
7611.301 
7SC9.815 
7605.597 
7604.3Z6 
760+. 268 
7603.677 
7603.553 
760 1.641 

2 21359.050-13726.313 
1 23559.352-31182.179 
2 15734.?51-24355.295 
2 24613.274-32242.810 
3 234 13.7 10 - 3 10 L. 2.204 
2H 27975.402-35503.52 

I 
0 1  . -  . 

. 4 1  . -  ~ 

i i  . -  . 
-51 . -  . 
3 1  . -  . 

~~~ ~ ~ ~ 4 1859 1.122-26205.5ji 
2H 22307.633-2>?21.899 
5 32256.529-24652.353 
1 23763.470-31377.193 

3 25't:6.635-32056.452 
4 22053.950-14G33.351 
2 25054.653-32659.040 
3 16202.112-23306.331 
2 25717.338-33321.067 
2 
4 14737.758-22339.429 

0 1  . -  . 
0 1  . -  . 

- 4 1  . -  . 
21 . -  . 

3 29 118 .602-21':9 1.439 
2 25662.769-33239.869 
1 23?09.535-31535.835 
3 19632.555-12907.503 -2 i . - . 
4 175'30.977-25125.763 1 I . - . 
1 21515.136-29139.061 0 I . - . 
2 26250.03'3-1C527.281 -1 I . - . 
4 21350.311-28772.971 
1 27054.850-34677.111 

1 24012.505-31623.619 
3 22513.312-30133.953 

3 12322.613-19939.052 

- 1 1  . -  . 
3 1  . -  . 
1 1  . -  . 
0 1  . -  . 
0 1  . -  . 
-21 . -  . 
- 3 1  . -  . 
2 1  . -  . 
8 1  . -  . 

2 22705.153-30318.195 0 I . - . 
3 21737.407-29350.139 6 I . - . 
1 I 

-21 . -  . 
-21 . -  . 
- 1 1  . -  . 
- 1 1  . -  . 
-21 . -  . 

0 1  . -  . I 
1 7601.171 2 23+13.710-31014.877 4 i . - . 
1 7600.739 2 26253.495-33954.230 4 I . - . 
1 7599.650 2 19959.027-27558.628 -1 I . - . 
1 7593.559 3 22415.990-30016.377 
1 75S7.185 2 27536.235-19939.052 ? : 1 : 

7599.755 2 I 

1 7535.814 2 z35$o.ii0-23i35.924 o i . - . 
1 7553.453 
1 7593.191 
1 7592.935 
1 7592.405 

7592.120 
1 7591.557 
1 7591.231 
1 7529.733 
1 7X9.050 
1 7583.222 
1 7532.309 
1 7552.150 

7531.023 
753 1.953 

1 7531.679 
1 7531.499 

2 25074.565-32669.050 
4 i7615.492-25?@8.672 
3 17045.776-Fi638.7 13 
1 16t?23.90S-24481.313 
2 I 
2 20755.328-27376.881 4 I . - . 
4 20769.512-2336O.ZO2 1 I . - . 
2 16734.151-24323.5% 0 I . - . 
2 24~1.0c'0-31970.100 0 I . - . 
2 C41$3.351-31732.5?2 1 I . - . 
3 27361.517-19779.507 -1 1 . - . 
1 13776.661- 6144.515 4 I . - . 
3 I 
2 
2 25559.792-29S23.110 
3 22CZ8.306-23569.807 

-2i . -  . 
l i  . -  . 
-21 . -  . 
1 1  . -  . 

I 
- 3 1  . -  
-21 . -  

I 
2.5- 2.5 I . 
3.0- 4 . 0  I . 
2.0- 3.0 I . 
5.0- 5.0 I . 
4 . 0 -  3.0 1 . 
7.0- 6.0 I . 
4 . 0 -  3.0 I . 
5.0- 5.0 I . 
5.0- 5.0 I . 
1.5- 1.5 i . 
1.0- 1.0 I . 
1.0- 2.0 I . 
1.0- 1.0 I . 
2.0- 2.0 I . 
4 . 0 -  4 . 0  I . 
2.0- 3.0 I . 
6.0- 6.0 I . 
2.0- 3.0 I . 
4 . 0 -  3.0 I . 
3.0- 2.0 I . 
8.0- 9.0 I . 
4 . 0 -  4 . 0  I . 
1.0- 2.0 I . 
3.0- 3.0 I . 

I .  
3.0- 2.0  I . 
0.5- 1.5 I . 
3.0- 3.0 I . 
0.0- 1.0 I . 
5.0- 5.0 I . 

I .  
3.0- 2.0 I . 
4 . 0 -  4 . 0  I . 
7.0- 7.0 I . 

I .  
1.0- 0.0 I . 
2.0- 2.0 I . 
3.0- 3.0 I . 
3.0- 2.0 I . 
4 . 0 -  3.0 I . 
2.0- 2.0 I . 
1.0- 2.0 I . 
6.0- 6.0 I . 

I .  
2.0- 3.0 I . 
2.0- 3.0 I . 
2.0- 1.0 I . 
5.0- 4 . 0  I . 
5.0- 5.0 I . 
3.0- 4 . 0  I . 
3.0- 3.0 I . 

I .  
I .  

3.0- 4 . 0  I . 
6.0- 6.0 I . 

I I 
I 1.254 0.784 470 I 481 481 
I 1.090 1.210* 120 I -47 
I 0.928 1.475 547 1-380 -379 
I 1.160 1.215 55 1-102 -103 
I 0 .000 i.oio* o i 24 23 
I 1.017 1.070~ 53 I 060 54 
I 1.510 O.OOO* 0 I 178 177 
I 1.330 1.095* 235 (-C82 -87 
I 1.242 1.020 222 1-181 -152 
I 1.010-0.019*1029 I 456 4 4 8 ~  
I 2.258 0.314 1944 I 098 101 
I 1.180 O.OOO* 0 1-283 -286 
I 1.290 O.OOO* 0 I 199 196 
I 0.350 0.794* 444 1-116 -114 

1 1  I 1.225 1.080 145 I* 
I 1.036 0.000* 0 1-410 -411 
I 1.248 1.110 138 1-071 -65 
I 1.350 1.200* 150 1-032 -30 
I 0.965 0.701 264 1-182 -181 
I 1.434 1.070* 364 I -165 

I 0.970 0.973* 3 1-052 -52 
1-0.020 0.940~ 960 1-032 -32 

I 1-071 
I 1.000 0.910* 90 1-061 -66 

I 0 .000 0.000* 0 I 174 175 

I 1.026 0.910 116 I 053 51 

I 0.344 1.925 1581 I 189 188 
I 0.980 1.000* 20 I 058 64 
I 0.000 0.094 0 1-050 -51 
I 0.970 1.200*.230 I 056 * 55 
I 1 
i 0.815 1.049 234 i-179 -178 
I 0.000 1.170* 0 1-028 -26 
I 1.080 1.105 25 1-067 -67 
I I 190 
I 0.760 O . O O O *  0 I 080 78 
I 1.675 1.140 535 1-073 -78 
i 1.355 o.ooo* o 
I 0.830 1.101* 271 
I 1.507 1.000* 507 
I 1.450 0.490 960 
I 1.474 0.000*  0 
I 1.095 O.OOO* 0 
I 
I 1.911 1.080 831 
I 1.070 0.837* 183 
I 0.922 0 . 8 0 0 ~  123 
I 1.450 1.100* 350 
I 1.252 1.049 213 
I 1.310 0.000* 0 
I 1.150 1.473 323 
I 

224 223 
-125 -125 
148 148 
16 15 

-134 -134 
-25 1 

114 115 
162 161 
-189 -185 

0-3 80 
- 4 0  

160 159 
194 189 

I I 
I 1.245 1.374. 129 I 144 148 
I 1.060 1.150 90 I 068 68 

WAVELENGTH ------------ 
13097.&365 
13099.4328 
13100.6104 
13103.3818 
13105.1579 
13105.7025 
13107.4500 
13107.9039 
13109.0158 
13111.0823 
13111.5345 
13113.0170 
13114.9557 
13115.1948 
13115.8573 
13125.9037 
13126.4655 
13127.2808 
13129.3082 
13129.6566 
13129.8031 
13130.5740 
13131.7709 
13132.2857 
13134.7661 
13137.3310 
13 144.6 168 
13146.7101 
13146.9141 
13147.9360 
13 148.0985 
13151.4575 
13152.2707 
13153.0182 
13154.7541 
13 154.8857 
13155.35'+8 
13159.1713 
13161.5464 
13163.9051 
13166.0930 
13166.5369 
13167.4550 
13167.9503 
13168.9268 
13169.3883 
13172.0916 
13173.277 1 
13183.4013 
13184.9Z37 
13185.2652 
13185.4757 
13185.6078 
13186.0844 
13186.3974 

NOTES ---____- 

IS* 
SIGMA* 

IS* 

IS* 

IS* 

IS* 

IS* 

IS* 



J 

c 
I OBS 09s TEEfl TERM 

C HAVEI;Uf'CER I T 2  - T1 0-C I J2 - J 1  J2 - J 1  

2 7575.964 
1 7575.724 
1 7574.918 
1 7571.197 

7569.781 
1 7559.564 
1 7565.239 
1 7562.4tS 
1 7562.181 
1 7552.C64 
1 7559.598 
1 7553.295 

7555 .G45 
7555.323 

1 7554.537 
1 7554.127 
1 7551.415 
1 7550.682 
1 7549.289 
1 7548.273 
1 7546.034 
1 7536.054 
1 7545.347 
1 7545.174 
1 7542.804 1 
1 7542.228 1 
1 7541.055 3 
1 7540.085 1 
1 7537.457 2 
1 7537.076 2 
1 7534.752 5 
1 7533.503 2 
1 7532.903 2 
1 7532.744 1 
1 7530.624 2 
1 7530.396 2 
1 7529.824 2 
1 7525.981 3 
1 7527.991 3 
1 7527.839 2 
1 7527.511 2 
1 7525.949 2 

7522.261 2 
1 7521.7133 2 

7521.573 2 
1 7518.535 1 

7518.281 2 
1 75X.131 2 
1 7517.495 2 
1 7516.462 1 
1 7513.078 6 

2 13074.292-?h655.6?2 3 
4 9724.351-17305.142 1 
2 2G903.894-17323.291 5 
5 17PS1.874-2G658.931 0 
2 21615.453-17039.487 1 
1 31049.306-23473.525 3 
2 26317.729-33592.650 -3 
3 21253.359-22834.535 1 
2 
4 23315.209-15745.548 3 
2 22160.184-29725.422 1 
1 21G31.258-23593.749 -3 
3 22509.712-30071.890 3 
3 29118.602-21556.538 0 
5 18345.108-25505.707 -1 
2 2431.050-31939.345 1 
2 
2 
3 24456.635-32011.173 -1 
4 20043.465-27537.590 2 
3 26894.711-19343.298 2 
2 23735.353-31236.029 6 
2 25121.896-17572.608 1 
1 24149.361-31697.633 1 
2H 25636.914-33182.933 15 
2W 22429.984-29976.039 -21 
3 17615.482-25160.827 2 
4 20425.711-27970.851 

28832.853-21290.050 
23909.585-31451.814 
118't0.715- 4299.659 
23274.853-30314.939 
21812.632-29350.139 
17045.776-24582.849 
19776.904-27311.658 
26009.000-33542.506 
31151.870-23518.964 
22671.390-30204.635 
27295.313-21764.690 
2474-3.092-32272.437 
29021.267-21491.439 
21227.793-28756.769 
25 100.5%- 17572.608 
24cl56.635-31934.470 
26341.320-3X58.834 
20306.432-27832.430 

27301.288-19779.507 

26374.994-18556.461 

26844.163-34362.360 
23395.741-31413.230 
25370.655-33?37.151 
16155.109-23668.134 

4 
1 

-1 
0 
4 
0 
3 
-2 
2 
2 

-1 
1 
1 

-4 
5 
1 
4 

- 3* 
1 

2 

2 

-6 
6 

-4 
3 

. .  - . .  - . .  . .  - . .  - . .  . .  . .  

. .  - 
- . .  - . .  . .  . .  

- . .  - . .  - . .  - . .  - . .  - . .  - . .  - . .  . .  . .  - . .  - . .  . .  - . .  - . .  
. .  . .  - . .  . .  - . .  - . .  - . .  - . .  . .  . .  . .  . .  . .  

- . .  
. .  
. .  . .  . .  
. .  

2.0- 3.0 
3.0- 2.0 
3.0- 4.0 
4 . 0 -  4.0 
1.5- 1.5 
7.0- 6.0 
4 . 0 -  3.0 
5.0- 5.0 

2.0- 3.0 
8.0- 7.0 
2.0- 1.0 
5.0- 5.0 
4 . 0 -  4 . 0  
4 . 0 -  4 . 0  
5.0- 6.0 

3.0- 3.0 
5.0- 4.C 
3.0- 3.0 
2.0- 2.0 
1.0- 2.0 
5.0- 4 . 0  
6.0- 6.0 
4 . 0 -  4.0 
2.0- 3.0 
1.0- 2.0 
2.0- 2.0 
5.0- 4 . 0  
3.0- 2.0 
4.0- 5.0 
4.0- 3.0 
1.0- 2.0 
6.0- 5.0 
3.0- 2.0 
2.0- 3.0 
1.0- 1.0 
4 . 0 -  5.0 
4.0- 3.0 
4 . 0 -  3.0 
4 . 0 -  5.0 
2.0- 2.0 
3.0- 3.0 
8.0- 9.0 
4 . 0 -  4 . 0  

4.0- 4 . 0  

4 . 0 -  5.0 

4.0-  5.0 
2.0- 3.0 
2.0- 2.0 
5.0- 4 . 0  

OBS OBS OBS 
62 GI DG 

1.532 1.015 517 
0.442 0.000* 0 
0.915 1.250* 335 
1.217 1.080 137 
1.011 1.354 343 
0.000 0.000* 0 
1.180 l.OSil* 120 
0.610 0.9784 368 

1.230 
1.455 
1.287 
1.510 
0.694 
1.450 

1.335 1.145 190 
.220 10 
.713 258 
.290* 3 
.290'( 220 
.160 466 
.ZOO* 250 

I 
I *  26 
1-155 -155 
I 316 320 
(-053 -63 
I 422 422 
I 194 196 
I 28 33 
I 118 119 
I 263 
I 172 172 

-319 -59 
(-247 -247 
I 201 201 
I 041 45 
1-05? -55 
I 258 
I 10 

1.000 i.i40* 140 i S 7 
0.925 0.930 5 i 134 132 
1.465 1.135 330 I 214 212 
0.935 1.280* 345 I 152 150 
1.444 0.555 &39 I 143 144 
1.262 1.187 75 I 60 64 
1.335 1.050 285 i 061 62 
1.279 1.070 209 I 061 56 
1.450 0.800 650 I 40 42 
1.340 0.194 1146 I 45 45 
0.000 0.000* 0 I 199 196 
1.242 1.080 162 1-020 -23 
0.811 1.482 671 I 188 188 
1.604 1.111 493 I 24 14 
1.040 0.910 130 1-016 -20 
1.474 0.640 834 I 231 230 
1.012 1.035 23 1-090 -90 
0.870 1.123* 253 1-008 -8 
1.632 0.000* 0 I 100 98 
0.599 0.590* 9 1-118 -120 
1.270 O.OOO* 0 I 215 214 
0.980 0.000*  0 1-113 -112 
0.000 0.000* 0 I 164 163 
1.346 1.165 181 (-173 -173 
1.430 0.555 875 I 125 124 
1.000 1.090~ 90 I 95 95 
0.000 1.165* 0 1-218 -218 
1.123 0.920 203 1-076 -77 

I 20 

I 
0.985 O . O O O *  0 I 207 210 

0.000 1.325 o i 18 1 

1.020 1.120* 100 1-028 -28 
-0.100 0.742* 842 I 105 114 
1.170 1.288 118 I -42 

I 152 

0.943 0.940~ 8 1-112 -113 

HAVELENGTH NOTES 

13186.6861 
13187.6272 
13187.9473 
13194.1279 
13196.0314 
13196.4495 
13197.8536 IS* 
13204.3400 
13206.8100 
13207.18S6 
13214.7391 
13219.5462 
13220.0328 
13220.2874 
13224.6000 
13226.8780 
13231.1669 
13232.0828 IS* 
13233.4595 IS* 
13234.1778 
13233.9307 
13240.2159 
13242.6590 
13244.4414 IS* 
13248.3712 IS* C2 
13248.3712 IS* C2 
13249.5775 IS* 
13249.8313 IS* 
13254.0445 
13255.0567 IS* 
13257.1167 
13255.8240 IS* 
13263.4468 IS* 
13261i.1173 
13268.2084 
13270.3996 IS* 
13271.4564 
13271.7453 
13275.4816 
13275.8835 
13276.8920 
13278.3786 
13280.1248 
13280.3930 
13280.9716 
13283.7281 
13290.2408 IS* 
13291.0854 IS* 
13291.4459 
13296.8272 
13297.2764 
13297.4356 IS* 
13298.6667 
13300.4944 
13306.4851 

c 



1 7510.283 4 
1 7509.252 2 
1 75C3.1S1 2 

7503.313 1 
7503.012 4 
7502.583 3 
7501.414 2 
7500.719 2 
7560.719 2 
75C0.3$8 3 
7499.476 3 

7493.063 2 
7C97.075 2 
7476.122 2 
7494.265 4 
1492.227 2 
7491.752 2 
7430.466 3 
7489.808 2 
7436.485 1 

1 7485.395 3 
1 7454.991 2 

74E4.281 1 
1 742.526 3 
1 7451.215 4 

1 i479.459 3 
1 7479.253 3 

7473.199 2 
7578.673 2 

1 7477.990 2 
1 7475.510 1 
1 7474.006 2 
1 7473.752 2 
1 7472.889 4 
2 7470.787 2 
1 7469.921 2 
1 7469.823 1 
1 7459.026 3 

7466.393 1 
1 ik57.173 2 
1 7466.755 4 
1 7466.326 2 
1 7464.539 3 
1 7462.090 2 
1 7461.272 4 
2 7'160.970 2 
1 7459.373 3 
1 7459.171 3 
1 7457.260 3 
1 7455.234 1 
1 7455.699 3 
1 7455.590 2 
1 7453.863 2 

7499.408 2 

1 7.iso.187 2 

17615.432-25125.763 
2iSO3.874-32413.145 
8768.139-16276.332 

21031.253-13528.246 

24324.706- 17323.291 

24742.092-32262.810 
21703.950-292OG.308 

118<0.715-193%3.293 

2 
0 

-2 

0 
0 

-1 

1 
0 

-1 
-1 
3 
0 

16155.109-23649.372 2 

22719.949-30210.416 -1 
23766.136-16276.332 4 

25371.962-32857.357 t 
27S59.050-35354.050 1 

23281.721-30764.244 3 
20554.712-23 135.G24 3 
20043.465-27523.650 2 
19558.257-27037.718 -2 
24149.361-31628.619 0 

23720 
30327 
25705 
23214 
29209 
24634 
23207 
21253 
23210 

.664-31198.642 

.950-37803.470 

.036-33180.043 

.784-20741.029 

.020-21736.133 

.455-17163.470 

.126-3C577.044 
8.339-25733.159 
.060-2074 1.029 

2 
O *  
.1 
.3 
2 
2 
3 
3 
.5 

18963.921-26431.101 -2 
11840.715-19337.447 3 
22509.712-29'376.039 -1 
23814.130-31278.667 2 
23413.710-30875.798 2 
26317.729-1'355. 
242C5.690-16745. 
30932.959-23573. 
28300.213-35359. 
29193.498-21736. 
21337.573-23793. 
21307.390-23753. 
26CC9.000-33464. 
31197.417-23743. 

46 1 
720 
595 
337 
133 
800 
085 
592 
557 

4 
0 

.1 

.3 
3 
7 
4 
.2 
3 

2.0- 1.0 
3.0- 3.0 
2.0- 2.0 

2.0- 1.0 
3.0- 3.0 
4 . 0 -  4 . 0  

4 . 0 -  5.0 
5.0- 5.0 
1.0- 1.0 
5.0- 5.0 
2.0- 2.0 
2.0- 2.0 

5.0- 4 . 0  

4 . 0 -  4 . 0  
1.0- 2.0 

6.0- 6.0 
7.0- 7.0 

5.0- 6.0 
1.0- 2.0 
5.0- 6.0 
2.0- 2.0 
5.0- 6.0 

3 . 0 -  3.0 
10.0- 9.0 
2.0- 2.0 
3.0- 2.0 
7.0- 7.0 
3.5- 4.5 
8.0- 8.0 
5.0- 4 . 0  
2.0- 2.0 

4 . 0 -  3.0 
3.0- 4 . 0  
5.0- 4 . 0  
6.0- 5.0 
4.0- 4 . 0  
4 . 0 -  5.0 
1.5- 2.5 
6.0- 6.0 
8.0- 8.0 
6.0- 7.0 
4 . 0 -  3.0 
1.0- 0 .0  
3.0- 4 . 0  
7.0- 6.0 

I 
I 1.450 0.314 1136 
I 0.915 0.995 80 
I 0.362 1.880*1518 
I 
I 1.455-0.590*2045 
I 0.811 1.135 324 
I 1.145 1 . 2 5 0 ~  105 
I 
i 0.980 1.215* 235 
I 1.120 0.896 224 
1-0.020 0.590* 610 
I 0.925 1.270* 345 
I 1.350 1.140 210 
I 0.928 0.411 517 
I 
I 0.948 0.000* 0 
I 
I 
I 1.070 1 . 1 6 0 ~  90 
I 2.162 1.880* 282 
I 
I 1.165 1.101 64 
I 1.250 O . O O O *  0 
I 
I 1.235 0.975 260 
I 0.200 1.101 901 
I 0.925 1.080 155 
1-0.145 1.300*1445 
1 1.262 1.110 152 
I 
I 
I 0.790 1.070* 280 
I 0.000 1.220* 0 
I 1.290 1.790* 500 
I 0.905 0.000* 0 
I 1.390 O.OOO* 0 
I 0.839 1.200 361 
I 1.135 1.245 110 
I 0.610 1.035* 425 
I 0.865 0.000* 0 
I 
I 1.251 0.807 444 
I 0.811 0.000* 0 
I 1.287 1.070 217 

I 0.000 1.080* 0 
I 1.180 1 . 3 2 5 ~  145 

I 1.340 O.OOO* 0 
I 0.000 1.185* 0 
I 1.240 O . O O O *  0 
I 1.137 1.083 54 
I 2.360 O.OOO* 0 
I 0.870 0.000* 0 
1 0.000 0.000* 0 

I 0.890 1.010* 120 

I 0.863 1.671 808 

I 
I 28 
1-231 

I -404 

I 319 

I 089 
1-420 

1-124 
1-203 
1-010 
1-040 
1-080 
1-063 
I 218 
1-361 
I 25 
I 359 
1-0 16 
I 061 
I 169 
I 20 

1-024 
1-09? 
I 120 

I 
1-065 
I 118 
I 010 
I 040 
I 158 
I 102 

I 158 
I -082 
1-008 
1-250 
I - 144 
1-114 
I 129 
1-165 

I 091 

I -094 

I 277 

I lG1 
I 152 
I 30 
I 190 
1-232 
I +  
1-020 
I 198 

28 
-23 1 
-404 

89 

315 

- 124 
-200 - 12 
-4 1 
-86 
-63 

-362 

-419 

- 17 
60 

23 
91 

-22 
-96 
125 
-99 
37 

118 
1 

36 
160 
102 
283 

-103 
170 
129 

-249 - 143 
-114 

129 
-164 

142 
26 3 
152 
30 

190 
-232 

6 - 16 
194 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

13311.4372 
13313.2648 
13315.1462 
13323.8025 
13324.3370 
13325.0989 
13327.1755 
13328.4103 
13328.4103 
13329.0696 
13330.6195 
13330.7403 
13333.1227 
13334.8887 
13336.5840 
13339.83%7 
13343.5173 
13344.3634 
13346.6544 
13347.8269 
13353.7498 
13355.6944 
13355.4170 
13357.6841 
13360.8171 
13363.1584 
13364.9949 
13366.2958 
13366.6550 
13366.7604 
13367.7006 
13368.9394 
13373.3566 
13376.0478 
13376.5024 
13378.0472 
13381.4530 
13383.3626 
13383.5382 
13384.9663 
13386.1008 
13358.2789 
13389.0732 
13389.8067 
13393.0122 
13397.4076 
13398.8764 
13399.4188 
13402.2875 
13402.6505 
13405.9053 
13407.9298 
134 08.89 19 
13409.0879 
13412.1947 

21n5 
21n5 

IS* 
IS* 

IS* 

IS* 

IS* 

IS* 

SIGHA* 

ISQ 
ZLNS 
IS* 
IS* 

IS* 



c 
1 7352.210 1 
1 74GS.935 1 
1 7455.315 2 
1 7't-,5.677 2 
1 7:tJ.f8:'Z 2 
1 74..n.7 17 3 
1 ?S37.cx54 2 
1 7125.714 4 

743't.X8 3 
1 7434.350 5 
1 7432.009 2 
1 7430.773 4 
1 7426.951 3 
1 7422.766 3 

7422.292 2 
1 7421.265 2 
1 7421.338 2 
1 7'21.207 2 
1 7416.833 3 
1 7414.920 2 
1 7414.289 2 
1 7411.012 2 
1 7408.800 3 
1 7403.585 2 
1 7402.862 3 
1 7400.758 3 

7400.134 2 
1 7399.059 4 
1 7397.076 2 
1 7395.450 3 
1 7392.758 6 
1 7592.190 2 
1 7391.629 2 
1 7393.296 1 
2 73E9.554 3 
1 7336.470 2 
1 7326.178 2 
1 7384.051 2 
1 7324.144 2 
1 7522.205 2 
1 7374.455 1 
1 7373.3<3 4 
1 7373.133 4 

7371.902 2 
1 7369.726 4 
1 7353.539 3 
1 7357.640 1 

7366.705 2 
1 7343.633 2 
1 7363.156 3 
1 7355.201 2 
1 7355.814 3 
1 7356.814 3 
1 7355.260 5 
1 7354.965 3 

22151.355-2?525.C03 
21350.311-28793.800 
22719.949-33160.664 
22415.990-29354.442 
29540.110-27976.881 

26 150.730-33572.999 
26149.538-33570.935 
15532.104-23953.307 
27196.404-19779.507 
28906.355-21491.439 
30549.406-23135.120 
30770.199-23359.187 
20709.45s-28118.262 
22518.312-29921.899 
21337.573-28740.433 
l8578.669-25!~79.424 

25735.49 1- 19343.298 
21912.682-29204.308 
23395.741-31286,029 
19397.055-12007.503 
2G149.361-31535.835 
2+824.706-322 10 . t i 5  
23201.721-30657.769 
23735.353-31119.494 
24158.741-16776.530 
30503.896-23129.429 
22131.358-29554.716 
13517.647- 6144.515 

21693 247-28972.97 1 
16834.379-24202.966 
22518.312-29835.947 

23705.495-31069.124 
22719.949-30083.102 
15595.109-23953.307 
24613.274-31970.100 
19074.292-25431.101 
231C0.&87-15745.643 
20990.684-25345.657 

3 
0 

-1 
2 

-1 
2 
2 
3 

4 
-2 
2 
1 
1 

-1 
1 
4 
1 
4 
3 
0 

-4 
-2 
2 
3 

0 
0 
0 
0 

-3 
3 
8 
2 

-4 
-1 
3 
3 

-6 
-2 

0 
1 

2 
2 
5 

4 
3 
3 

-12 
5 
1 
2 

06s 09s TERM TERM 
J2 - J 1  J2 - J 1  

. .  

. .  . .  

. .  . .  . .  

. .  - . .  - . .  . .  - . .  

. .  

. .  . .  . .  - . *  - . .  . .  . .  - . .  - . .  - 
1 .  

. .  

. .  . .  . .  - . .  - . .  . .  - . .  - . .  - . .  . .  . .  . .  . .  . .  . .  

. .  . .  . .  

. .  

. .  . .  . .  . .  . .  - . .  

2.0-  3.0 
1.0- 2.0 
6.0- 6.0 
3.0- 2.0 
2.0- 3.0 
4.0- 4.0 
2.0- 1.0 
3.0- 3.0 

3.0- 3.0 
5.0- 4.0 
3.0- 2.0 
4.0- 3.0 
3.0- 3.0 

8.0- 9.0 
4.0- 4.0 
3.0- 2.0 
3.0- 4.0 
3.0- 3.0 
8 .0-  8.0 
2.0- 3.0 
3.0- 3.0 
2.0- 2.0 
4.0- 3:O 
1.0- 1 .0  

0.0- 1.0 
4.0- 5.0 
3.0- 2.0 
4.0- 4.0 
2.0- 3.0 
4.0- 5.0 
2.0- 2.0 
0.5- 1.5 
5.0- 5.0 
4.0- 4.0 
5.0- 4.0 
2.0- 2.0 
2.0- 1.0 
5.0- 5.0 
3.0- 3.0 
2.0- 3.0 

2.0- 2.0 
5.0- 5.0 
2.0- 3.0 

7.0- 8.0 
4.0- 5.0 
3.0- 2.0 
5.0- 4 . 0  
2.0- 3.0 
3.0- 3.0 
5.0- 6.0 

1.021 1.015 6 
1.852 O.OOO* 0 
0.890 1.210* 320 
0.780 0.910* 130 
0.350 1.083* 733 
1.070 1.030 40 
1.675 1 . 1 8 0 ~  495 
0.830 1.080* 250 

0.300 0.760 460 
1.315 O . O O O *  0 
0.830 0 . 1 9 4 ~  636 
1.768 1 . 6 8 0 ~  88 
1.310 0.000*  0 

I 
-148 -147 I 13415.1697 

165 160 I 13421.0624 
-135 -137 I 13426.5113 

20 18 I 13430.6203 
-202 -201 I 13430.8891 

050 53 I 13435.8909 
-11 I 13441.7856 

092 9 3  I 13443.0147 
44 I 13447.3291 

036 44 I 13447.3979 
050 49 I 13451.6336 
24 20 I 13453.8711 
16 17 I 13460.7947 

172 172 I 13468.3840 
I 13469.2441 

- 

...~. .. ... . - - . - - . - . . . . - - . - i 1.360 i . i30+ 230 i 64 i 13470.8666 
I 0.300 1.265 965 1-183 -183 I 13471.2133 
I 1.282 0.000* 0 I 254 25+ I 13479.0397 
I 1.230 O.OOO* 0 I 263 263 I 13482.6354 
1 0.000 O.OOO* 0 I 160 160 I 13483.7828 
i 1.216 1.030* 185 
I 1.240 1.250* 10 
I 1.350 1 . 0 7 0 ~  280 
I 1.137 0.970 167 
I 1.932 1.260 672 

114 114 i 
204 203 I 

-032 -38 I 
-206 -208 I 

-18 I - 
I I 12 
I 0.000 0.565 0 1-201 
I 1.251 0.796 455 1-239 
I 1.026 0.852 174 I 162 
i 0.975 0.802 173 i 32 
I 1.062 1.135 7 3  I 
I 1.040 0.896 144 1-044 
I-0.100 1.280*1330 I 143 
I 3.328-0.019 3347 I 439 
I 1.262 1.020 242 (-114 
I 1.145 0.995 150 1-016 
I 1.235 1.265 30 1-074 
I 0.935 0.814* 121 I 12 
I 1.240 O.OOO* 0 I 
I 0.000 1.168* 0 I 130 
I 0.780 0.831* 51 I 30 
I 0.892 1.473 581 I 175 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 1.160 1.100* 60 I +  8 1  
I 1.532 0.807 725 1-057 -51 I 
I 1.520 1.145 375 I 053 59 I 
I 1.308 0.000* 0 1-341 -340 I 

-199 
-234 

162 
34 

308 
-44 
151 
439 

-112 
-16 
-72 

13 
107 
126 
26 

176 
I 1-015 
I 0.060 0 . 7 9 4 ~  734 1-053 -52 
I 0.961 1.012 51 I 16 17 
i 1.350 1.330s 20 i-132 -135 
I I 
i 1.277 1.135 142 i -58 

I 0.999 1.265 266 (-354 -354 
I 1.070 1 . 1 5 0 ~  80 I 20 22 

13489.7451 
13493.7727 
13503.2775 
13504.5963 
13508.4356 
13509.5747 
13511.5375 
13515.1597 
13518.1129 
13523.0537 
13524.0928 
13525.1192 
13527.5587 

13534.5657 
13535.1008 
13535.3335 
135-78.829 1 
13542.3852 
13556.5%3 
13558.6526 
13559.0479 
13561.3121 
13555.3162 
13567.4094 
13569.1570 
13574.5646 
13576.5408 
13577.4203 
13586.5634 
13539.1249 
13589.1249 
13592.0329 
13592.5411 

i352a.9171 

IS* 

IS* 
IS* 

IS* 
IS* 

IS* 

IS* 

IS* 

IS* 

IS* 

IS* 

IS* 

2 LNS 
2 LNS 
IS* 

c 

I 



C I4At’EtU:BEP. I T2 - T I  0 - C  

1 7354.186 2 24456.635-31810.821 0 
1 7353.911 3 29118.602-21764.690 -1 

1 7349.819 2 2S306.355-21555.533 2 
35997.335-2Z649.372 0 

1 7351.537 1 24331.050-31732.552 5 

1 7317.553 2 
1 7347.656 2 
1 7345.421 1 

1 7344,175 2 

1 7335.637 3 
1 7335.318 5 
1 7334.978 4 
1 7333.162 1 
1 7332.571 2 
1 7331.905 3 
1 7330.795 0 
1 7323.5I15 2 
1 7329.151 1 
1 7322.065 2 
1 7321.707 3 
1 7321.052 2 
1 7317.458 2 
1 7316.932 2 

1 7344.548 2 

1 7343.469 3 

219?3.645-233I16.299 2 
25121.896-17776.453 8 
25959.849-33304.400 -3 
29108.865-2 1764.690 1 
20535.328-27728.796 1 
17615.492-24951.118 1 
25100.578-17765.281 1 
22219.737-29554.716 -1 
19074.292-26407.449 5 
25959.849-18627.281 3 
25370.635-13533.732 2 
25301.732-33532.520 7 
21031.25~-28350.802 1 
50997.335-23568.124 0 
15256.838-23178.955 1 
24644.995-17323.291 2 
25397.205-32718.268 0 
27095.974-19779.507 1 
24653.345-17336.413 0 

1 7316.171 4 ~ ~ 

1 7309.921 2 24903.69Ci-32213.814 1 
1 7309.309 2 25074.595-17765.281 5 
1 7302.621 2 29307.340-36609.983 -2 
1 7301.666 2 

1 7314.01;s 4 1 6 ~ ~ ~ . 9 0 9 - 5 4 2 0 2 . 9 J 6  i 
20654.712-27970.881 2 

15249.635-22551.302 -1 
1 7301.040 2 
1 7293.943 2 
1 7235.t54 2 
1 7295.E64 2 

7295.778 1 
7293.977 1 

1 7292.322 2 
7231.9:8 1 
7291.826 1 
7291.6CS 2 

1 7284.677 1 
1 72a9.562 7 

1 7271.615 1 
2 7259.339 3 
1 7268.193 4 
1 7267.425 2 
1 7263.723 2 
1 7253.350 2 

19059.955-26360.997 1 
28467.436-35766.350 -1 
26633.286-19337.431 9 
15856.888-23152.755 -3 

20540.110-27832.430 2 

iom.922-17776.4a3 1 
18147.975-25432.655 -3  - _ _  - - . - - - 
17081.874-24365.215 0 
259Vt.960-18666.0C5 -2 
19553.257-25835.911 -3 
27054.840-?9779.507 -2 
23550.352-15275.332 0 

21737.407-23009.433 3 
22839.053-3Ol60.664 4 
26432.860-17 153.470 -1 ~~ ~~. .. _ _  
ZOC+3.465-27311.658 0 
20709.453-27976.851 3 
24 l.;E .639-31452.352 0 
20709.453-27972.815 -7 

3.0- 2.0 
4 . 0 -  5.0 
5.0- 5.0 
3.0- 4 . 0  
5.0- 4 . 0  
7.0- 7.0 
1.0- 2.0 
1.0- 0.0 
5.0- 5.0 
2.0- 3.0 
2.0- 3.0 
2.0- 3.0 
4 . 0 -  3.0 
2.0- 2.0 
1.0- 1.0 
2.0- 2.0 
5.0- 5.0 
2.0- 3.0 
5.0- 4 . 0  
1.0- 1.0 
3.0- 4 . 0  
1.0- 1.0 
4 . 0 -  4 . 0  
1.0- 0.0 
1.0- 2.0 
6.0- 5.0 
3.0- 2.0 
4 . 0 -  3.0 
8.0- 7.0 
2.0- 3.0  
5.0- 5.0 
5.0- 4 . 0  
1.0- 1.0 
1.0- 2.0 

3.0- 4 . 0  

1.0- 2.0 
3.0- 2.0 
4 . 0 -  3.0 
1.5- 2.5 
2.0- 2.0 
4 . 0 -  4 . 0  
3.0- 2.0 

3.0-  4 . 0  
4 . 0 -  4 . 0  
3.5- 4.5 
5.0- 5.0 
3.0- 3.0 
1.0- 1.0 
3.0- 4 . 0  

OBS OBS OBS 
62 G l  DG ------------------ 

000 0.865* 135 
510 O.OOO* 0 
450 1.049* 401 
230 1.290 60 
200 o.ooo* 0 
269 1.200* 69 
444 0.555 879 
037 0.000 0 
210 o.ooo* 0 
911 1.060 851 
450 0.840 610 
430 1.680* 250 
750 0.831 81 
532 0.972 560 
037 O.OOO* 0 
,170 1.600 430 
,060 1.305* 245 
,455 0.887 568 
$200 0.940* 260 
$103 1.130* 27 
,195 1.250* 55 
,776 0.600* 176 
,180 0.000* 0 
,860 O.OOO*  0 
,200 0.194 6 
,098 1.012 86 
,915 0.725 190 
,507 1.680r 173 
,000 1.195* 0 
,715 0.000* 0 
,375 0.796 579 
,210 1.055* 155 
.124 2.410*1286 
. lo3 0.580 523 

.830 0 . 9 2 0 ~  90 

.355 0.565 210 
,049 1.281 232 
.217 1.475 258 
.550 1.365 185 
.145 1.260*1405 
.225 0.000* 0 
.090 1.880* 790 

.026 0.695 331 

.263 1.030 233 

.110 1.200* 90 

.925 1.035 110 

.240 1.080 160 

.667 0.852 185 

.240 0.979 261 

65 
181 180 

53 
287 287 
123 124 
067 -66 

-70 
-97 

200 203 
124 130 

29 
153 152 
051 51 

3 
200 202 
114 116 
042 31 
189 189 

,125 -125 
,361 -361 
293 292 
008 0 
236 236 
210 214 
042 49 

12 13 
067 68 
020 16 
407 -406 
.250 -251 

95 106 
084 87 
,354 -354 

,008 -8 

150 148 

,147 -146 
11 

,389 -389 
344% 

,066 -69 
147 147 
163 165 

.157 
056 68 

401 402 
153 153 
086 89 
174 174 
153 151 

-136 

WAVELENGTH NOTES .................... 
13593.9809 
13594.4893 
13598.8793 
13602.0580 
13605.4937 
13606.0622 
13610.2021 
13611.8199 
13612.5093 
13613.8199 
13628.3549 
13628.9476 
13629.5793 
13632.9546 
13634.0534 
13635.2919 
13637.3565 
13639.6822 
13640.4155 
13653.6105 
13654.2837 
13655.4867 IS* 
13662.1937 
13663.1945 
13664.6157 
13668.5633 IS* 
13676,2990 IS* 
13677.4441 
13689.9704 
13691.7609 
13692.9349 
13696.8689 IS* 
13702.6493 2 LNS 
13702.6493 2 LNS 
13702.8108 GHOST Q 
13706.1942 GHOSTQ 
13709.3049 
13709.9140 GHOSTQ 
13710.2374 GHOSTQ 
13710.4969 
137 14.4955 
13723.6923 
13726.0589 
13734.4485 
13735.0542 
13741.3220 
13743.7956 
13746.4784 
13747.4670 
13748.3442 
13752.5542 
13754.8172 
13756.2689 
1376 3.28 17 
13763.9&35 



I 093 OB3 
0-C I J2 - J1 

.----+ --------- 
TERM TERM I OES 
J2 - J1 I 62 

03s OBS 
G l  DG 

TERM I 
1s I WAVELENGTH NOTES ___---____---_______ 

13767.6260 IS* 
13767.8744 
13771.0055 
13774.1399 
13776.8410 
13777.0423 IS* 
13777.7600 
13794.0100 
13794.8912 
13798.1299 
13800.5737 
13805.9652 

-- - - - - - - - - -+- - - - - -  
I 

3.0- 2.0 I . 
2.0- 2.0 I . 
7.0- 6.0 I . 
6.0- 7.0 I . 
4.0- 5.0 I . 

I .  
4 . 0 -  4 . 0  I . 
6.0- 6.0 I . 
3.0- 3.0 I . 

I .  
2.0- 2.0 I . 
2.0- 1.0 I . 
4 . 0 -  3.0 I . 

I .  

I 
8 1  . -  . 
0 1  . -  . 
6 1  . -  . 
4 1  . -  . 

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 

1.240 0.194 1046 
0.060 0.852* 792 
1.076 1.020 56 
1.050 1.200+ 140 
0.000 o.ooo* 0 

16 
254 

-209 
154 
108 

'-025 
066 

-070 
- 126 

131 
117 
2 16 

I 

I 
16 I 

252 I 
-209 I 

162 I 
166 I 

1 7251.431 
1 7261.330 
1 7259.649 
1 7257.597 
1 7255.574 29021.257-21764.690 

22719.949-59976.039 
24012.595-3126O.OG6 
22307.633-29354.716 

- 3 i  . -  . 
I 7255.Gi8 

1 73:6.@?0 
1 7,'.7.5.,2 
1 7:-i7.c79 

726 5.373 
1 72:4.0$5 
1 7261.265 
1 7239.976 

7239.976 
1 7237.259 
2 7237.056 
1 7236.691 
1 7235.575 
1 7233.615 

7232.158 
1 7230.460 
1 7229.237 
1 7229.112 

1 7225.674 
1 7221.792 
1 7221.713 

7218.399 
1 7215.670 
1 7212.511 

721 1.366 
1 7211.236 
1 7203.018 
1 7207.375 
1 7205.937 
1 7202.279 
1 7202.050 
1 7201.372 
1 7200.852 
1 7198.544 
1 7197.775 
1 7196.802 

7196.707 
7 189.57 1 

1 71Z3.681 
1 7187.157 
1 7187.033 
1 71t6.468 
1 7186.116 
1 7185.445 
1 7183.833 

7 180.630 
1 7179.672 
1 7171.782 

1 7228.573 

7 168 2392 

2 
4 I 

65 I 
-295 I 

-74 1 
I 

o i  . -  . 
1 1  . -  . 

- 4 1  . -  . 
4 1  . -  . 
0 1  . -  . 
2 1  . -  . 

I 

1.070 1.070 0 
1.248 1.21041 38 
1.434 0.831 603 

' 1.165 0.555 610 
1.070-0.590*1660 
1.270 0.000* 0 

I 

132 i 
117 I 
216 I 13808.4252 2LNS 

13808.4252 2 LNS 
13513.6091 IS* 
13813.9966 

I 
3 1  . -  . 
2 1  . -  . 
4 1  . -  . 
2 1  . -  . 
4 1  . -  . 
0 1  . -  . 
4 1  . -  . 
2 1  . -  . 

- 1 1  . -  . 
0 1  . -  . 
5 1  . -  . 
0 1  . -  . 

- 2 1  . -  . 
o i  . -  . 

- 1 1  . -  . 
5 1  . -  . 
6 1  . -  . 

- 3 1  . -  . 
6 1  . -  . 
1 1  . -  . 
3 1  . -  . 

I 

I 

I 

I 
335 I 
420 1 
214 I 

22982.904-15745.648 
21570.405-14433.351 
27175.729-19939.052 
23735.353-30970.926 
21263.339-28496.950 

2.0- 3.0 i . 
1.5- 1.5 I . 
4 . 0 -  3.0 I . 
2.0- 1.0 I . 

i 1.257 1.145 112 i 335 
I 2.325 1.925 403 I 421 4 

2 I 1.021 0.000* 0 I 211 
I 0.935 0.295* 640 1 072 
I 0.610 0.810* 200 I 074 
I I 
I 0.915 O.OOO*  0 1-126 
I 1.090 0.860* 230 I 056 
I 1.435 1.015 420 1-072 
I 0.786 0.000* 0 1-076 
I 0.905 1.374 469 I 169 

I 1.350 1.113* 247 I 
I I 082 
I 0.870 1 . 4 3 0 ~  560 1 265 
I 0.000 0.550 0 1-105 

I 0.350 0.784* 434 (-079 

I 0.935 0.9ao+ 45 1 

I I 058 
I 1.675 0.910* 765 I 54 
I 1.070 1.080* 10 I 146 
I 1.217 0.585 632 1-172 
I 1.444 0.000 0 I 
I 1.060 0.920 140 I 32 
I 1.070 0 . 1 9 4 ~  876 I 076 
I 1.165 1.010* 155 1-028 
I 1.632 1.265 367 I 082 
I 0.000 O.OOO* 0 I 186 
I 1.040 0.695 345 I ODD 
I I 
I 1-020 
I 0.830 1 .060~  230 I 108 
I 1.290 O.OOO*  0 I 145 
I 1.005 1.205 200 1-276 
I 1.145 1.140* 5 I 
I 1.230 1.200* 30 1-083 
I 1.474 0.411 1063 I 192 
I 0.844 1.135 291 1-424 
I I 

13814.7124 
138 16.824 1 
13820.5678 
13823.3522 
13826.5984 
13828.9375 IS* 
13329.1767 
13830.2078 
13833.8421 
13843.1939 
15843.3454 
13849.7009 

74 i 
77 I 5.0- 4 . 0  I . 

I .  
3.0- 3.0 I . 
3.0- 3.0 I . 
3.0- 3.0 I . 
4 . 0 -  4 . 0  I . 
3.0- 4 . 0  I . 
2.0- 2.0 I . 
4 . 0 -  3.0 I . 

I -  
1.0- 2.0 I . 
0.0- 1.0 I . 

I .  

24903.894-32134.354 
23550.352-30779.585 
19426.512-26655.622 

-128 i 
55 I 

-74 I 
-77 I 14653.317-22081.891 

26214.784-20983.110 
23735.353-30957.140 
26149.533-33371.251 

27387.955-20672.283 
19594.767-25807.278 

21350.311-28551.548 
22+16.990-29525.003 
20769.512-27976.851 
17081.874-24297.814 
25121.896-32324.169 
220Z3.306-29290.355 
20769.5 12-27970 .e31 
25371.952-32572.811 
31151.870-23953.307 

2 
1 

265 i 
-102 I 

13854.9339 
13561.0073 
13363.2081 IS* 
13863.4530 
13869.6473 

I 
-79 I 
53 I 

145 I 

3 2.0- 2.0 i i 
2.0- 2.0 I . 
2.0- 3.0 I . 1x37 0.8847 

13873.6527 
1380.6991 
13881.1404 
13882.4473 
13383.4498 
13837.8626 
13889.3849 
13891.2628 
1339 1.446 1 
13905.2341 

4 . 0 -  3.0 I . 
1.0- 0.0 I . 
6.0-  6.0 I . 
2.0- 2.0 I . 

3 i  . -  . 6.0- 5.0 I . 
1 1  . -  . 2.0- 2.0 I . 

-3 I . - . 8.0- 7.0 I . 
1 I . - . 4 . 0 -  4.0 I . 

I I .  
I .  . 3.0- 3.0 I . I 

0 I . - . 5.0- 5.0 I . 
3 1  . -  . 6.0- 5.0 I . 
1 I . - . 4 . 0 -  3.0 I . 
1 I , - . 8.0- 7.0 I . 

-2 I . - . 1.0- 2.0 I . 
0 1  . -  . 4.0- 3.0 I . 

I I .  
-1 I . - . 0.0- 1.0 I . 

I .  

- 5 1  . -  

6.0- 6 . 0  I . 

-172 i 
52 I 
33 I 
72 I 

-30 1 
83 I 

184 I 
-3 I 

2 
_ _  .. 

32256.529-25058.751 
21012.682-29009.483 

i 
I 

108 I 
145 I 

-274 I 
-100 I 

-83 I 

20540.110-27728.796 
28951.847-21764.690 
24216.272-31403.302 
24224.706-32011.173 
22160.184-29346.299 
17045.776-24231.226 
12159.465-19343.238 

20457.704-27637.377 
18602.505-25774.2cS 

13906.9556 
13909.9046 
13910.1445 2 
139 11.2382 
13911.9196 
13913.2129 IS* 
13916.3403 

197 i 
-418 i 

I 
57 I 
39 I 

I 

~ - ._ 

13922.5483 
13924.4050 
13939.7249 IS+ 
13945.3445 

i 0.000 1.280 o i 59 

I I 
I 0.910 0.915 5 I 40 7 

2 



1 7163.776 2 22181.369-29350.139 
7167.855 2 
7167.364 1 

1 7167.253 2 25706.035-18538.7.32 
1 7166.737 2 25054.653-17397.917 
2 7165.425 214 22653.965-154M.530 - 

7152.170 2 
7160.448 2 

1 7159.332 3 21337.573-28496.950 
1 7159.220 2 19436.402-26655.622 

7153.377 2 
7156.653 2 

1 7155.13% 2H 23720.664-30375.798 
1 7151.861 1 2X90.990-21736.133 
1 7154.745 2 13517.647-20672.390 
1 7154.637 4 13517.647-20672.233 
1 7152.194 3 17615.452-24767.674 
1 7147.983 5 12159.465-19307.447 
1 7147.312 3 20521.579-27668.890 
1 7147.224 5 16520.962-23568.1E4 
1 7145.853 2 26317.729-33454.592 

7144.217 2 . . . . . - . . 
1 7143.405 2 22e89.053-15745.648 
1 7140.330 2 26149.538-33289.869 
1 7137.728 2 22416.990-29554.716 
1 7135.550 2 23578.836-30714.385 
1 7133.347 4 24456.635-17323.291 
1 7132.980 4 20425.711-275%.6&3 
1 7131.300 2 19074.292-25205.539 
1 7130.574 3 21703.960-28534.535 
1 7128.410 3 16520.962-23649.372 

1 7127.536 4 22509.712-23637.242 
1 7127.536 4 24090.570-31218.105 
1 7126.457 6 20654.712-13525.246 

7126.290 1 

7126.248 1 
1 7125.T11 2 23814.130-30940.068 
1 7125.589 2 14292.176-21417.765 
1 7124.992 2 16304.250- 9179.262 
1 7122.802 2 26150.730-33273.528 
1 7122.016 1 25560.792-18533.782 
1 7121.0?4 2 17031.874-24202.956 
1 7119.303 3 2q613.274-31732.532 
1 7116.003 4 220Z3.306-29234.3C8 
1 7115.787 2 27851.840-19939.052 
1 7115.200 4 25394.711-19779.507 
1 7114.721 5 13OG5.108-25160.827 
1 7114.503 2 24437.732-17323.291 

7114.159 2 
7114.055 2 

7105.997 1 
1 7113.34r1 2 23281.721-30395.062 

1 7107.473 2 24091.173-31193.643 . - - . . . - . - . - 
1 7105.145 2 30578.731-2373.53 
1 7104.264 2 Zft3’t7.551-31451.814 

I 
I 
I 

5 1  . -  . 

4 1  . -  . 
i i  . -  . 

,lo I . - . 

5 1  . -  . 
0 1  . -  . 

I 
I 

I 
i 

0 1  . -  . 
4 1  . -  . 
2 1  . -  . 
1 1  . -  . 
2 1  . -  . 
1 1  . -  . 
1 1  . -  . 
2 i  . -  . 
0 1  . -  . 
1 1  . -  . 

- 1 1  1 -  . 
2 1  . -  . 

I 

i i  . -  . 
3 1 .:- . 
3 1  . -  . 
3 1  . -  . 

- 1 1  . -  . 
0 1  . -  . 
6 1  . - .  
1 1  . -  . 

I 

i i  . -  . 
3 1  . -  . 
0 1  . -  . 
-61 . -  . 
4 1  . -  . 
6 1  . -  . 

I 

2 i  . -  . 
-51 . -  . 
1 1  . -  . 

- 1 1  . -  . 
-41 . -  . 
2 1  . -  . 
2 1  . -  . 

I 
I 

3 i  . -  . 
4 1  . -  . 

- 1 1  . -  . 
1 1  . -  . 

I 

3.0- 3.0 

2.0- 2.0 
3.0- 3.0 
2.5- 3.5 

4 . 0 -  4 . 0  
3 . 0 -  3 .0  

3.0- 4 . 0  
7.0- 7.0 
2.0- 1.0 
2.0- 2.0 
2.0- 2.0 
4 . 0 -  4 . 0  
6.0: 5.0 
5.0- 4 . 0  
4 . 0 -  4 . 0  

4.0- 3.0 
4 . 0 -  5.0 
2.0- 3.0 
5.0- 4 . 0  
3.0- 4 . 0  
1.0- 0.0 
2.0- 3.0 
5.0- 5.0 
5.0- 4 . 0  

5.0- 6.0 
7.0- 8.0 
1.0- 1.0 

6.0- 5.0 
5.0- 4.0 
4 . 0 -  5.0 
8.0- 7.0 
1.0- 2.0 
4 . 0 -  5.0 
5.0- 5.0 
6.0- 5.0 
4 . 0 -  3.0 
3.0- 4.0 
4 . 0 -  3.0 
4.0- 4 . 0  

5.0- 4 . 0  

3.0- 3.0 
5.0- 6.0 
3.0- 4 . 0  

03s OBS OBS 
G2 G1 DG ----------------- 

TERH TERM TERM I OBS TERM I 
G2 GI DG I IS IS I WAVELENGTH NOTES 

0.780 0.910~ 130 

1.290 1.600 310 
0.980 Oi450 530 
1.360 1.057* 303 

1.137 0.810 327 
1.555 1.015 540 

0.790 1.080* 290 
1.272 0.000* 0 
0.892 O.OOO* 0 
0.892 1.430* 538 
1.450 1.455 5 
0.844 0.000* 0 
1.246 1.312 66 
0.736 0.940* 204 
1.180 0.000* 0 

1.263 1.145 118 
1.360 1.095* 265 
1.675 0.831 844 
1.120 1.150* 30 
1.000 1.250* 250 
1.340 0.000 0 
1.532 0.701 831 
1.120 0.978 142 
0.735 O.OOO* 0 

1.287 1.020 267 
1.130 1.155 25 
0.200-0.590* 790 

0.890 1.080 190 
0.970 0.802 168 
1.285 1.454 169 
0.000 1.070* 0 
1.146 1.600 454 
1.217 1.012 205 
1.160 1.049 1 1 1  
1.060 0.896 164 
1.225 0.000* 0 
1.465 0.000* 0 
0.694 0.800 106 
1.500 1.250* 250 

1.235 0.920 315 

1.245 1.070 175 
1.209 O . O O O *  0 
1.300 1.080* 220 

--------- *. 
I 

20 20 I 
I 
I 

116 116 I 
288 -290 I 

484 I 
12 I 

I 
138 -139 I 
188 -187 I 

I 
I 

032 -34 I 
201 201 I 
413 -414 I 
412 -411 I 
345 -341 I 
143 -142 I 
273 -275 I 
101 101 I 
000 5 I 
30 I 
360 357 I 
102 102 1 
066 61 I 
095 96 I 
208 208 I 
20 23 I 
020 12 I 
141 -141 I 
148 -148 I 

I 
148 -146 I 

25 I 
141 140 I 

I 
161 154 I 
022 36 I 
188 186 I 

-41 I 
159 159 I 
000 0 I 
016 -19 I 
12 13 I 
157 160 I 
190 189 I 
202 209 I 

324 I 
I 
I 

20 17 I 
I 

173 175 I 
245 I 

076 82 I 

13945.5701 
13947.3425 
13948.3174 
13948.5237 
13949.5378 
13952.0919 
13958.4328 
13961.7896 
13963.8685 
13964.1844 
13965.8289 
13969.1737 
13972.1555 
13972.6919 
13972.9 185 
13973.1294 
13977.9023 
13986.1369 
13987.4499 
13987.6222 
13988.3287 
13993.5096 
13995.0983 
14001.1272 
14006.2313 
14010.5064 
14014.8333 
14015.5544 
14018.8562 
14020.2835 
14024.5397 
14024.7758 
14026.2595 
14026.2595 
14028.3635 
14028.7946 
14029.3990 
14030.0920 
14031.2676 
14035.5817 
14037.1307 
1 4 0 33.948 1 
14042.4799 
14048.9920 
14049.4185 
14050.5776 
14051.5235 
14051.9541 
14052.6533 
14052.8173 
14054.2436 
14032.8375 
14065.8529 
14070.4616 
14072.2065 

-------- 

IS* 

IS* 
ISQ 

IS* 

UI 
N 
0 

IS* 
SIGHA* 

ZLNS 
2 LNS 

IS* 

SIGHA* 

IS* 
IS* 

IS* 

IS* 

IS* 

1 



c 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 

7 10 1.877 
7059.817 
7037.03 
7996.330 
7093.47 1 
7093.335 
7092.464 
7031.445 
7039.794 
7 089.577 
7033.932 
7083.299 
7065.712 
7085.637 

4 
3 
2 
1 
2 
4 
1 
3 
2 
2 
2 
3 
4:i 
5 

1 7031.872 2 
1 7080.739 3 
1 7079.213 2 
1 7078.694 4 
1 7078.694 4 
1 7078.351 2 
1 7075.970 2 
1 7073.076 4 
1 7065.870 3 
1 7057.M5 2 
1 7057.243 2 
1 7064.655 2 

7064.518 3 
2 7063.249 2 
1 7061.401 2 
1 7050.699 3 
1 7053.921 3 
1 7057.761 2 
1 7057.452 3 
1 7056.335 2 
2 7056.044 2 
1 7054.265 2 
1 7053.521 1 
1 7053.443 1 
1 7053.065 3 
1 7051.420 4 
1 7059.557 2 

7046.181 2 
1 7044.235 2 
1 7042.526 2 
1 70‘t0.700 1 
1 7038.879 3 
1 7035.403 2 
1 7035.194 2 

7031.987 1 
1 7031.700 1 
1 7030.465 1 
1 7030.314 3 
1 7029.198 2 
1 7024.264 2 
1 7023.231 2 

18672.411-25774.223 

19776.904-25873.930 
27763.715-20672.390 
21812.632-2CY15.150 
27415.500-20322.165 

21227.793-28325.610 

18346.917-25432.655 
lO(i36.922- 17572.608 
17500.977-24532.849 
24653.345-17572.605 

I 
0 1  
0 1  
-2 I 
5 1  
3 1  
0 1  

I 
1 1  
0 1  

-1 I 
-1 I 
2 1  

-26 I 

~ _ . _  

26283.495-33352.705 
19959.027-27037.718 
25617.477-13533.782 
28569.792-21191.439 
21420.983-28G96.950 
16595.109-23668.184 
25371.962-32340.827 
21227.793-25295.330 
23004.649-30071.890 
26Z44.163-19779.507 

14561.607- 7498.364 
23895.741-30957.140 
18 147.975-25208.672 
23720.664-30779.585 
2435 1.050- 17323.29 1 
20559.110-27597.510 
21737.407-23793.800 

16595.109-23549.372 
26317.729-33371.251 
25C64.825-32718.268 
25591.845-13533.782 
245 16.699-17765.281 
19426.512-26476.068 

23735.353-37779.585 
30S95.8Cl-23953.507 
2G970.474-32011.173 
23315.299-76276.332 
22519.312-23554.716 
2EO23.254-20983.110 

25573.915-1~17.a72 

26374 
23903 
33503 

.994- 19343.238 

.5?3-309G0.058 

.895-25373.5:5 

2G3G7.551-17323.291 
21337.573-28360.802 

21703.960-28733.159 

- . .  
- . .  - . .  . .  - . .  - . .  
- . .  

. .  - . .  - . .  . .  . .  
i i  . -  . 
o i  . -  . 
2 1  . -  . 
3 1  1 -  . 
3 1  . -  . 

- 1 1  . -  . 
-21 . -  . 
3 1  . -  . 
1 1  . -  . 
5 i  . -  . 
-21 . -  . 
2 1  . -  . 

- 1 1  . -  . 
6 1  . -  . 
2 1  . -  . 

I 

2 i  . -  . 
o i  . -  . 
2 1  . -  . 
2 1  . -  . 
2 1  . -  . 
1 1  . -  . 
5 1  . -  . 

- 1 1  . -  . 
0 1  . -  . 
2 1  . -  . 
2 1  . -  . 
1 1  . -  . 

I 
3 1  . -  . 
-81 . -  . 
i i  . -  . 
2 1  . -  . 

- 1 1  . -  . 
0 1  . -  . 
4 1  . -  . 
2 1  . -  . 
3 1  . -  . 

- 1 1  . -  . 
4 1  . -  . 
2 1  . -  . 

1 

6.0- 6.0 
4.0- 4 . 0  
6.0- 6.0 
1.0- 1.0 
4 .0 -  5.0 
5.0- 6.0 

3.0- 3.0 
2.0- 2.0 
4 . 0 -  4 . 0  
5.0- 4 . 0  
1.0- 2.0 
2.0- 2.0 
1.0- 2.0 
1.0- 2.0 
1.0- 2.0 
7.0- 7.0 
1.0- 2.0 
2.0- 2.0 
3.0- 3.0 
3.0- 4 . 0  
3.0- 4 . 0  
6.0- 6.0 
4 . 0 -  4.0 
5.0- 5.0 
4 . 0 -  4 . 0  

1.5- 2.5 
2.0- 2.0 
3.0- 2.0 
3.0- 3.0 
5.0- 4 . 0  
3.0- 4 . 0  
3.0- 3.0 
1.5- 0.5 
3.0- 4 . 0  
4 . 0 -  3.0 
0.0- 1.0 
3.0- 2.0 
2.0- 3.0 
3.0- 4 . 0  

2.0- 3.0 
2.0- 2.0 
4 . 0 -  3.0 
2.0- 2.0 
2.0- 3.0 
4.0-  4 . 0  

4 . 0 -  3.0 
5.0- 5.0 
5.0- 6.0 
5.0- 4 . 0  
3.0- 4.0 
4 . 0 -  3.0 

1 
I 1.190 0.915* 275 
I 1.346 1.260* 86 
I 1.012 1.125 113 
I 0.722 0.000* 0 
I 1.040 1.105 65 
I 1.370 1.360* 10 
I 
1 1.110 1.145* 35 
I 0.715 1.049 334 
0.000 o.ooo* 0 

I 1.120 1.265~ 145 
I 0.200 0.568 368 
I 1.518 1.281 237 
i 0.555 0.555 200 
I 2.253 0.640 1618 
I 0.860 0.555* 305 
I 1.080 1.140~ 60 
I 0.760 1.300* 540 
I 1.360 1.600~ 240 
I 1.245 0.000* 0 
I 1.663 0.810 853 
I 0.999 0.940* 59 
I 1.165 1.120* 45 
I 1.346 1.155 191 
I 1.195 1.290* 94 
I 1.020 O.OOO* 0 
I 
I 1.149 1.321 172 
I-0.100 0.980*1050 
I 1.049 0.490 559 
I 0.790 0.860* 70 
I 1.450 1.250* 200 
I 0.830 0.930* 100 
1 1.026 1.083 57 
I 1.627 2.755 1128 
I 0.999 0.000* 0 
I 1.180 1.113r 67 
I 0.000 0.600* 0 
I 0.990 1.600* 610 
I 1.165 1.680~ 515 
I 1.435 1.605 170 
I 
I 0.935 0.860* 75 
I 1.470 1.265~ 205 
I 1.460 1.140* 320 
I 1.335 1.850~ 545 
I 1.350 0.831 519 
I 1.240 1.374* 134 
I 
1 0.000 1.135 0 
I 1.242 1.030 162 
I 0.000 o.ooo* 0 
I 1.120 1.035 85 
I 1.300 1.250r 50 
I 1.137 0.887 250 

OBS TERM 
IS IS _____--___ 
-192 -192 
-221 -223 
-054 -56 

25 1 
-52 

100 100 

371 371 
-177 -179 
-030 -34 
-081 -82 
232 232 
128 127 
-360 -360 
092 92 
187 187 
60 68 

-25 
086 85 
135 135 

t 7 
-072 -74 
-012 -12 
-075 -271 -265 -80 

266 
132 
272 284 
16 23 

-050 -52 
019 50 
119 119 
136 133 

-047 -49 
234 241 
-327 -323 

46 
56 

156 151 
160 160 
-291 -290 
-030 
055 57 
123 122 
038 45 
179 178 

53 
232 232 

201 205 
28 

154 153 
-091 -90 
176 177 

-67 

- 

UAVELENGTH NOTES ------------------- 
14076.9362 
14083.0042 
14086.5622 
14037.9398 
14093.6179 
14093.8881 
14095.6190 
14097.6444 
14100.9273 
14101.3192 
14102.6420 
14103.9014 
14109.0507 GHOST 9 
14109.1005 
14116.7011 
14 1 18.9599 
14122.0034 
14123.0388 2 LNS 
14123.0358 2 LNS 
14123.7232 IS* 
14128.4757 
1413(1.2565 
14142.6654 
14145.2378 
14145.9223 
14151.1044 
14 15 1.3788 
14153.9213 
14157.6255 IS* 
14159.0331 IS* 
14162.5995 IS* 
14164.9272 
14165.4872 
14167.6693 
14168.3741 
14171.9411 
14173.4420 
14173.5987 
14174.3584 IS* 
14177.6650 
14 181.4 118 
14188.2065 
14192.1260 
14195.5700 
14199.2517 IS* 
14202.9251 
14207.9229 
142 10.3847 
14216.8453 
14217.4256 
14219 .a26 

c 



1 7023.231 
2 7023.114 
1 7G22.990 
1 7321.856 
1 7G21.293 
1 7020.683 
1 7019.333 

7013.839 
1 7317.230 
1 7016.118 
1 7015.654 
1 7015.344 
1 7014.9fi8 
1 7014.5Z6 
1 7013.059 
1 7012.853 
1 7309.694 
1 7005.977 

7005.077 
1 7003.023 

7001.301 
1 6997.940 
1 6906.261 

1 6995.755 
1 6993.835 
1 6990.033 
1 6939.608 
1 6587.796 

6956.812 

6995. io8 

2 
2 
3 
3 
2 
4 
2 
1 
1 
2 
2 
3 
3 
2 
2 
3 
3 
2 
3 
2 
1 
1 
2 
1 
4 
2 
2 
4 
1 
2 

176 15. M2-2C633.7 13 
29523.355-22500.225 
19425.512-26449.501 
218 12.662-2GP,3+ .535 
23521.579-275q2.874 
12522.613-19343.295 
20709.458-27778.796 

14492.549-21709.745 . . . . - . - . . - . . . . . - 
23763.470-30779.5335 
247C0.935-17765.281 
246 13.274 -3 1628.6 19 
27755.977-2~41.029 
18591.122-25505.707 
16155.133-23168.176 
13147.975-25160.827 
17911.977-23921.671 
?.4903.894-17&97.917 

21737.407-28740.433 

26394.711-3392.650 
26374.994-33371.251 

21737.407-25733.159 
23550.352-30544.137 
26283.455-33273.528 
23766.136-16776.530 
17500.977-24485.767 

1 6935.365 2 15424.357-22409.753 
69Z5.182 1 . . - - . . - - 

1 69r2.665 4 20454.712-27637.377 
1 6932.481 1 27124.858-34107.378 
1 6932.130 2 20990.634-27972.815 
1 6931.119 1 21812.682-23793.800 
1 6979.9fi6 3 24012.505-30S92.4<9 
1 6979.669 1 19436.402-26476.058 
1 6978.892 2 27651.193-20572.390 
1 6977.509 3 8763.139-15745.648 
1 6974.491 2 20457.704-27432.195 
1 6974.3C4 4 22719.949-15745.643 
1 6971.956 5 14737.788-21709.745 
1 6971.553 3 25326.024-1M855.461 
1 6971.393 1 23664.649-25976.039 
1 6970.161 1 23023.294-34993.452 

1 6967.369 2 17615.432-24522.849 
0367.783 1 

6967.137 1 
6966.379 3H 
6966.353 2 

1 6$L6.21? 1 23F09.585-39C75.738 
1 6955.923 2 ??021.267-22155.339 
1 6965.510 2 24437.792-31403.302 
1 6965.445 5 21307.390-14341.947 

I 
0 1  . -  . 
1 1  . - .  
3 1  . -  . 

- 2 1  . -  1 

- 2 1  . -  . 
0 1  . -  . 
4 1  . -  . 
3 1  . -  . 
0 1  . -  . 

- 1 1  . -  . 
0 1  . -  . 
1 1  . -  . 
2 1  . -  . 

-16 I . - . 

I 

i i  . -  . 
0 1  . -  . 
0 1  . -  . 

I 
I 

- 3 1  . -  . 
1 1  . -  . 
4 i  . -  . 
3 1  . -  . 
0 1  . -  . 
0 1  . -  . 
2 1  . -  . 

I 

6 1  . -  . 
0 1  . -  . 
0 1  . -  . 
1 1  . -  . 

- 1 1  . -  . 
1 1  . -  . 
2 1  . -  . 
3 1  . -  . 

- 1 1  . -  . 
0 1  . -  . 
0 1  . -  . 
3 1  . -  . 

- 1 1  . -  . 
0 1  . -  . 
3 1  . -  . 

I 
I 

3 1  . -  . 
2 1  . -  . 

I 
I 
I 

- 1 1  . -  . 
0 1  . -  . 
o i  . -  . 
2 1  . -  . 

I 
2.0- 2.0 I . 
5.5- 5.5 I . 
3.0- 3.0 I . 
4 . 0 -  5.0 I . 
6.0- 5.0 I . 
2.0- 3.0 I . 
3.0- 3.0 i . 

I .  
2.0- 3.0 I . 
4 . 0 -  3.0 I . 
2.0- 3.0 I . 
5.0- 6.0 I . 
3.0- 2.0 I . 
4 . 0 -  4 . 0  I . 
5.0- 5.0 I . 
3.0- 3.0 i . 
5.0- 5.0 I . 
3 . 0 -  3.0 I . 

I .  
3.0- 3.0 I . 

I .  
3.0- 3.0 i . 
4 . 0 -  3.0 I . 

I .  
3.0- 4 . 0  I . 
3.0- 3.0 I . 
7.0- 7.0 I . 
1.0- 1.0 i . 
1.0- 1.0 I . 

I .  
3.0- 2.0 I . 

I .  
1.0- 1.0 I . 
2.0- 3.0 I . 
5.0- 4 . 0  I . 
4 . 0 -  3.0 I . 
6.0- 7.0 I . 
3.0- 4 . 0  I . 
2.0- 1.0 I . 
2.0- 3.0 I . 
0.0- 1.0 I . 
4 . 0 -  3.0 I . 
3.0- 3.0 I . 
4 . 0 -  5.0 I . 
5.0- 4 . 0  I . 
4 . 0 -  4 . 0  I . 

I .  
2.0- 2.0 I . 

I .  
I .  
I .  

5.0- 4 . 0  I . 
4 . 0 -  3.0 I . 
4.0- 5.0 I . 
1.0- 2.0 I . 

I I 
i 1.450 o.ooo* o i -345 
I 1.165 1.555 390 I 327 
I 1.435 0.9$0* 495 1-167 -167 
I 1.040 0.978 62 I 16 15 
I 1.246 1.270* 24 1-279 -279 
I 1.036 1.135 99 1-421 -421 
I 1.240 1.060 180 I 104 104 
I I OS9 
i 0.292 0.980 683 
1 0.970 0 . 8 6 0 ~  110 
I 0.830 1.630* 850 
I 1.160 1.110 50 
I 1.370 O.OOO* 0 
I 0.965 1.160 195 
I 0.948 1.115 167 
I 1.049 0.800 249 
I 1.145 1.034 111 
I 0.915 0.450 465 
I 
I 1.026 0.970 56 
I 
I 1.465 1.060 405 
I 0.000 1.113 0 
I 

i 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 

.-. 

012 22 - -44 
327 325 
053 58 
117 118 

-167 -169 
-181 -182 
-020 -25 
-106 -106 
-118 -118 
-028 
-024 -25 

-012 -13 
7 

i 1.026 1.035 9 i 138 137 
I 1.090 0.946* 144 I 089 87 
I 1.030 1.070* 10 I 28 29 
i 2.162 o.ooo* o i 052 61 
I 2.258 O.OOO* 0 1-200 -196 
1 1-141 
I 1.106 1.413 307 1-402 -402 
I I 
i 0.200 1.280 1080 i 28 
I 1.190 1.160* 30 (-010 
I 1.303 0.979 329 1-072 
I 1.040 1.083 43 I 
I 1.248 1.210* 35 1-054 
I 1.555 1.605 50 1-400 
I 1.570 O.OOO* 0 I 200 
I 0.362 1.145 783 1-398 
I 0.000 1.130* 0 I 
I 1.070 1.145 75 I 168 
I 0.815 0.980 165 I 24 
I 1.310 1.325+ 15 I 097 
I 1.196 1.070 126 1-135 
I 1.240 1.213* 27 I 
I 

29 - 12 
-71 - 120 
-56 

-403 
196 

-398 
-59 
168 
23 
96 

- 132 
- 28 

I I 
1 1.242 1.080* 162 I -156 
I 0.000 0.000* 0 I 168 
I 1.500 1.205* 295 1-225 -225 
I 2.360 0.852*1505 I 153 152 

WAVELENGTH NOTES .................... 
14234.5697 C2 
14234.8069 
14235.0582 
14237.3571 IS* 
14238.4987 
14239.7359 
14242.4544 

14251.3774 
14252.1129 
14255.1958 
14255.6349 IS* 

. 14262.0593 
14269.6260 
14271.4594 IS* 
14275.6452 IS* 
14279.1564 
14286.0145 IS* 
14289.4429 
14289.755r1 
14290.4765 
14294.3996 
14302.1746 
14303.0442 
14306.7531 
14308.7680 ISQ 
14311.7300 
14312.1070 
14317.2660 
14317.6433 
14318.3631 
14320.4367 
14322.8432 IS* 
14323.4117 
14325.1911 
14327.8457 
14334.0457 
14334.4300 
14339.2575 IS* 
14340.0659 
14340.4156 
14342.9503 
14347.8515 
14343.6979 IS* 
14349.1757 
14350.7370 
14350.7844 
14351.0810 . 
14351.6661 
14352.5273 SIGMA* 
14352.6613 

ul 
N 
N 



I CZS OCS TERM TERt l  I 0% OBS CBS I TERM TERM TERM I OBS TERM 
C UAVit:U:'3CR I T2 - 1 1  0-C I J 2  - J1 J2 - J1 I G2 Gl DG I G2 G1 DG I IS IS ----_---__-_ 

1 6953.101 
1 6962.740 

1 6960.627 
1 6959.905 
1 6958.824 
1 6355.304 
1 6957.810 

6957.512 
1 6957.035 
1 6955.659 
1 6954.833 
1 6950.119 
1 6S.6.833 
1 6945.625 
1 6944.055 
1 69i11.902 
1 6940.276 

1 6939.627 
1 6936.534 
1 6933.155 
1 6932.335 

6931 .(+91 
1 6929.931 
1 6929.453 
1 6928.830 

6928.723 
6928.557 
6928.287 
6927.741 
6927.741 

1 6926.790 
1 6922.774 
1 6921.550 
1 6921.415 
1 6921.135 
1 6920.477 
1 6919.841 
1 6916.577 
1 6915.042 
1 0912.761 
1 6910.549 
2 6907.911 
1 6905.629 
1 6905.357 
1 6305.009 
1 6903.976 
1 6701.642 

6597.557 
1 6397.454 
1 6594.291 

689 1.952 
1 6891.246 
1 6990.936 

6 ~ 1 . 7 1 4  

1 6Sci0.146 

2 140?5.007-?03~5.110 
3 27176.33-23139.061 
1 
3 251G3.513-33110.165 
3 26949.OCO-32958.905 
2 23735.353-16776.530 
3 21603.247-23561.548 
2 21337.573-28295.380 
3 
2 22162.030-29139.061 
4 26294.711-13939.052 
2 23720.664-30675.497 
4 23814.130-30764.244 
2 16346.917-25293.751 
2 13726.661-20672.253 
2 251CO.525-32044.652 
1 25660.792-18718.Z82 
2 22705.1'3-29555.433 
2 23735.353-30675.497 
3 2 1 0 3 1 .25S -27970. E8 1 
2 25074.585-3201.1.173 
3 22916.930-29350.139 
2 27196.404-34128.739 
1 
2 24730.935-31710.912 
6 20457.704-13528.246 
3 18365.917-25275.795 
2 
1 
1 
314 
31i 
3 24824.706-17897.917 
1 30995.841-37918.620 
1 22307.633-29229.190 
2 27909.524-20928.110 
1 22666.777-15745.648 
3 21812.682-28733.159 
3 22705.153-29525.003 
2 26696.053-19779.507 
2 154-34.387-22339.429 
2 22377.599-29290.355 
1 30578.731-23668.184 
2 25573.915-18566.005 
3 21420 -933-28326.6 10 
2 23909.555-36514.939 
2 13C't!,. 108-24551.118 
3 2065'1.7 12-27558.638 
4 30375.227-23473.%5 
2 
5 20425.711-13528.246 
3 27216.455-20322.165 
1 
3 19553.257-26449.501 
3 27553.217-20672.263 

-2 
2 

0 
-1 

1 
3 
3 

4 
0 
0 
5 

-1 
3 
1 

-8 
1 
2 
4 

-4 
6 
0 

4 
0 
2 

1 
-5 
3 
1 
6 
0 

-4 
1 
0 
5 

-7 
2 
2 
3 

-1 
0 
0 

-1 
-2  

2 
2 

. .  

. .  

. .  

. .  . .  . .  

. .  

. .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  

. .  . .  . .  

. .  

. .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  

. .  . .  

. .  . .  

4 .0 -  4.0 
1.0- 2.0 

4.0- 4.0 
3.0- 4 .0  
2.0- 1.0 
2.0- 2.0 
4.0- 4.0 

2.0- 2.0 
3.0- 3.0 
3.0- 2.0 
6.0- 6.0 
2.0- 3.0 
3.0- 2.0 
2.0- 1.0 
1.0- 2.0 
1.0- 1.0 
2.0- 2.0 
2.0- 2.0 
4.0- 3.0 
2.0- 3.0 
3.0- 3.0 

2.0- 2.0 
0.0-  1.0 
2.0- 1.0 

4 . 0 -  3.0 
2.0- 1.0 
3.0- 4.0 
4.0- 4.0 
3.0- 3 .0  
4.0- 4.0 
1.0- 2.0 
5.0- 4 . 0  
3.0- 2.0 
7.0- 6 .0  
5.0- 4.0 
1.5- 2 .5  
3.0- 4.0 
5.0- 5.0 
4.0- 3.0 
1.0- 0 . 0  
6.0- 6.0 

1.0- 1.0 
5.0- 6 .0  

2.0- 3.0 
1.0- 2.0 

I I 
I 0.975 1.374 399 1-401 -404 
I 1.210 0.000* 0 1-136 -142 
I I 
i 1.350 1.220s 140 i-020 -21 
I 0.870 1 . 1 1 5 ~  245 1 024 32 
I 0.935 O . O O O *  0 I 163 164 
I 0.060 0.784* 724 I -  -17 
I 1.137 1.155 18 1-107 -123 

I 1.295 O.OOO* 0 1-046 -52 
I I 229 

I 1.455 O.OOO* 0 I 202 202 
I 0.790 0.375* 415 I 051 52 
I 0.890 0.975 85 I 20 14 
1 1.518 0.965 553 1-269 -269 
I 1.150 1.430* 230 1-432 -424 
I 1.430 0.800 630 I 081 80 
I 1.145 0.504 642 1-176 -182 
1-0.020 0.705* 725 1-105 -105 
I 0.935 0.375* 560 I- 59 
1 1.455 0.194 1261 I 100 100 
I 1.507 1.140* 367 I 154 151 
I 1.675 0.910 765 I 055 55 
I 1.282 1.106 176 I -113 

0.830 0.200* 630 I -466 
0.000-0.590* 0 I 112 112 
1.518 0.706 812 I 073 68 

I 

I 
I 
I 

1.145 0.450 695 
1.470 0 . 6 9 0 ~  780 
1.434 1.480* 46 
1.270 1 . 3 7 4 ~  104 
0.977 1.145 168 
1.040 1.035 5 

-0.020 0.910* 930 
1.315 O.OOO* 0 
1.106 1.049 57 
1.076 0.920 156 
1.209 0.940* 269 
1.627 1.365 262 
1.663 1.260* 403 
1.242 1.111 131 
0.6S4 0.840 146 
0.200 0.000 0 
1.320 0.000* 0 

I 
1-078 
1-124 -123 

I 163 -292 
I 174 171 
I 350 354 
I 067 66 
I 8  0 
I 108 117 
1-174 -172 
i-205 -204 
I -34 
I 165 165 
1-120 -120 
I -110 
I 191 196 
I 28 27 
I 107 108 
I 

i 1.340-0.590*1930 i 144 144 
I 1.150 1.360* 180 I 322 322 
I 1-040 
1-0.145 0.940*1085 1-032 -33 
I 0.745 1 . 4 3 0 ~  655 I 154 154 

14357.4928 _ _  
1433.2372 
14362.4164 
14362.5959 IS* 
14364.03% 
14366.3172 
14357.3908 
14368.4109 IS* 
14369.0263 
14370.0 115 IS* -~ 
14372.8542 
14374.5613 IS* 
14384.3110 IS* 
14391.1151 
14393.6180 
14396.8723 
14401.3375 
14404.7115 
14404.9813 
14406.0586 
14412.3784 
14419.5065 
14421.2121 
14422.9681 
14426.1108 
14427.1996 
14428.4031 
14428.7300 
14429.0132 
14429.6380 
14430.7753 
14430.7753 
14432.7565 
14441.1292 
14443.6621 
14443.9647 
14444.5490 
14445.9224 
14447.2501 
14454.0679 
14457.2764 
14462.0469 
14466.6949 

14476.9831 
14477.5533 
14478.2829 
14480.4492 
14435.3463 
14493.9251 
14994.1205 
14500.7912 
14505.7125 
14507.1986 
14507.8512 

14472.2006 

21n5 
Is9 2LNS 

CP 

IS* 
IS* 

IS* 

IS* 
IS* 

c 
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C t :AVEIU:3ER I T2 - T l  0-C 

1 6335.175 2 
1 5235.766 3 

6833.901 2 
1 6G33.805 5 

6232.234 2 
1 6831.832 4 
1 6830.455 2 

6829.437 2 
1 6826.217 1 
1 6826.072 2 
1 6325.599 2 
1 6824.556 5 
1 6324.144 3 
1 6819.369 3 
1 6818.945 2 
1 6818.401 4 
1 6813.222 5 
1 6817.847 3 
1 6817.086 2 
1 6514.993 3 
1 6814.856 1 
1 6311.574 4 
1 6811.226 1 
1 6307.813 2 
2 6806.614 2 
1 6805.704 1 
1 6803.743 1 
1 6803.469 5 
1 6803.143 2 
1 6302.433 2 
1 6801.534 3 
1 6797.030 2 
1 6796.649 1 
1 6796.437 2 

1 
1 

30578.731-23743.557 1 
22719.949-29554.716 -1 

!6834.379-2'668.184 1 

22518.312-29350.139 5 
20043.455-26873.930 0 

20597.456-27523.650 3 
24 1'19.35 1- 17323.29 1 2 
25113.744-31939.3C5 -2 
23 100 . ~ 7 -  16276.332 i 
21737.407-Z3561.5+8 3 

25192.231-32011.173 3 
26149.533-32063.906 1 

22318.840-29637.242 -1 
1OW.922-17305.142 2 
220??.3Cb-ZE906.150 3 
25128.024-32645.1C6 4 
16334.379-23549.372 0 
26572.296-33387.151 1 
11240.715-18652.287 2 
24555.635-31267.919 2 
20597.436-27505.246 3 
17532.937-10726.322 -1 
15249.635-22055.339 0 
24648.621-31452.362 2 
140?5.007-2CoJ28.475 1 
18147.975-24951.118 0 
24012.505-30814.939 -1 
23261.721-30033.102 3 
23274.858-30071.890 -2 
22176.323-2C972.971 1 
26755.49 1-19339.052 

6795.207 3 27536.236-20741.029 
6793.537 2 27334.G22-34127.955 
6791.151 1 26730.201-19939.052 
6790.459 1 29341.761-22551.392 

6790.0C3 2 20521.579-27311.658 
6790.027 314 24613.274-31403.302 
6790.027 3!4 19955.603-26655.622 
6789.748 5 22219.737-29009.483 
6789.325 2 
67C8.871 4 30262.453-23473.535 
6784.627 2 24591.173-30875.795 
6779.756 4 23395.741-30575.497 
6777.979 2 

6790.117 3w 33627.0i7-26a36.9ii 

6777.431 3 20554.712-27432.195 
6776.178 2 24216.272-30972.449 
6775.821 2 
6774.323 1 22G9.984-23204.308 
6772.665 6 22518.312-15755.613 
6772.451 2 25109.417-31831.871 
6772.118 2 

-2 
0 
4 
2 
0 

11 
4 

-1 
8 
2 

3 
2 
0 

-2 
1 

-1 
1 

-3 

. .  
I .  

. .  
, .  . .  
, .  . .  . .  . .  . .  . .  . .  . .  . .  . -  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  
. .  . .  . .  
. .  . .  
. .  
. .  . .  

5.0- 6.0 
4 . 0 -  3.0 

5.0- 4 . 0  

2.0- 3.0 
5.0- 6.0 

7.0- 6.0 
5.0- 4.0 
6.0- 6.0 
3.0- 2.0 
3.0- 2.0 
4 . 0 -  4 . 0  
4 . 0 -  3.0 
6.0- 6.0 
1.0- 2.0 
6.0- 5.0 
4 . 0 -  5.0 
5.0- 4 . 0  
2.0- 2.0 
3.0- 3.0 
3.0- 3.0 
7.0- 7.0 
3.5- 4.5 
2.0- 3.0 
0.0- 1.0 
4 . 0 -  4 . 0  
3.0- 3.0 
6.0- 5.0 
5.0- 5.0 
4 . 0 -  5.0 
1.0- 2.0 
2.0- 3.0 
3.0- 2.0 
7.0- 8.0 
3.0- 3.0 
2.0- 3.0 
2.0- 2.0 
6.0- 5.0 
5.0- 5.0 
4 . 0 -  3.0 
4 . 0 -  4 . 0  

6.0- 6.0 
3.0- 4 . 0  
2.0- 2.0 

1.0- 1.0 
6.0- 7.0 

4 . 0 -  5.0 
2.0- 3.0 
8.0- 7 .0  

CES CBS OBS 
G2 G l  DG 

1.209 O . O O O *  0 
1.070 0.831 239 

0.961 0.940* 21 

1.350 0.910 440 
0.925 1.125 200 

1.250 1.080 170 
1.262 1.250* 12 
1.302 1.200* 102 
1.520 1.830+ 360 
1.026 0.784 242 
1.360 1.115* 245 
1.768 1.140* 628 
1.335 1.020 315 
0.355 O.OOO* 0 
1.050 1.105 45 
1.310 1.135* 175 
0.961 O . O O O *  0 
1.014 1.285 274 
0.811 0.822 11 
1.000 1.030* 80 
1.250 O.OOO*  0 
1.238 1.391 153 
0.715 0.000* 0 
0.000 0.852 0 
0.975 0.352 523 
1.049 0.840 209 
1.248 1.111 137 
1.235 1.150* 85 
1.604 1.290* 314 
1.210 0.794* 416 
1.062 O . O O O *  0 
1.355 0.000* 0 
1.240 1 .185~  55 
0.950 0.000* 0 
1.184 O.OOO* 0 
1.304 1.260* 44 
1.246 1.035 211 
1.160 1.205 45 
1.100 1.015 85 
0.750 0.695 55 

1.284 0.000* 0 
1.245 1 .080~  165 

0.200 1 . 1 3 0 ~  930 
1.005 1.210* 205 

1.279 0.896 353 
1.350 1.145 205 
1.090 1.120* 30 

4.100 0.375* 475 

241 248 
048 48 

-091 -91 
-040 
045 47 
185 187 

-112 -113 
212 212 

-111 -114 
065 65 
074 73 

4 0  34 
194 202 - 197 

-146 -145 
5 

051 49 
-339 -340 
-116 -140 -122 -139 

69 
-143 -143 
212 215 

-389 -396 
155 160 

-193 -193 
-38 

-141 -142 
0 -6 

-051 -62 
20 19 

299 298 
212 210 
118 115 

202 
214 
143 
-85 
-92 - 176 

060 62 

141 141 
20 23 

054 60 
-028 
-054 -87 
-117 -115 
-036 

9 
163 163 

-162 -162 

14626.2057 
14627.0809 
14628.9324 
14629.1357 
14632.5017 
14633.3627 IS* 
14636.2913 
14638.4945 
14545.3996 
14645.7107 
14646.7256 
14648.9641 
14649.8485 
14660.1065 
14661.0181 
14662.1878 . - - 
14662.5727 
14663.3792 
14665.0161 IS* 
14669.5200 
14669.8149 
14676.8832 
14677.5038 
14684.9915 
14687.5783 
14689.5422 
14693.7761 
14694.3679 
14695.0720 
14696.6058 
14598.8725 IS* 
14708.2882 IS* 
14709.1127 IS* 
14709.5716 
147 12.234 1 
14715.8507 
14721.0210 
14722.5212 
14723.2627 14723.3364 CP 

14723.4579 C 2  
14723.4579 C2 
14724.0629 
14724.9802 
14725.9550 
14735.1765 IS* 
14745.7632 
14749.6292 
14750.7129 
14753.5494 
14754.3267 
14757.5893 
14761.2021 
14761.6685 
14762.3944 

c 



C H.IVEIKJ::BER I 12 - TI 0-C  

, 1 6772.009 2 
6769.660 2 

1 6768.509 2 
1 6768.127 1 
1 6767.879 3 
1 6757.879 3 
1 6766.762 5 
1 6765.455 2 
1 6764.094 2 
1 6764.094 2 
1 6760.604 2 
1 6760.062 2 
1 6759.547 3 
1 6757.509 2 
1 6751.093 1 
1 6766.954 4 
1 6746.95% 4 
1 6746.553 5 
1 6746.228 3 
1 6742.849 1 
1 6742.009 2 
1 6741.657 2 
2 6740.215 2 
1 6733.425 2 

6733.127 2 
1 6736.754 2 

31425.212-2G653.200 -3 

26696.083-33464.592 
25113.744-31e81.871 
27755.977-203?.8.110 
2409 1.173-17323.291 
29901.820-23135.120 
ZLt16.990-29 182.445 
25550.792-32424.890 
23550.352-30314.443 
17045.776-23506.581 
2555G.825-32424.890 
21737.407-23q96.950 
1S97.534-25555.090 
26973.744-33724.837 
23413.710-30160.554 
17911.977-24658.931 
28152.680-21735.133 
22023.306-23534.535 
30351.813-23618.964 
ZC't56.635-311?!3.642 
29193.490-22451.834 
26916.090-20175.895 
23720.664-30459.091 

0 
0 
12 
-3 
2 
1 
-4 
3 

-1 
-3 
4 
-2 
0 
0 
0 
6 

-1 
0 
2 
1 

23 
-2 

26516.261-19779.507 0 
16578.669-25310.375 4 

1 6731.261 2 28156.933-3G333.198 1 
1 6730.248 3 17500.977-24231.226 -1 

6724.326 2 
1 6723.735 1 
1 6723.3% 3 
1 6719.627 2 

6719.273 1 
1 6715.855 2 

6715.015 1 
6711.681 2 
,709,470 2 
6707.576 5 
6705.574 2 
6702.743 3 
6597.128 3 
6594.599 1 
6694.320 2 
6691.354 2 
6691.157 2 
6539.673 2 
6689.314 6 
6689.102 2 
6627.559 2 
6536.418 2 

23735.353-30459.091 0 
28214.784-21491.439 -1 
25149.535-32359.165 0 

25706.036-32424.890 1 

21263.339-27972.815 -6 
18046.108-24753.684 0 
22382.904-16276.332 2 
2457.436-21764.690 -3 

22509.712-29204.308 3 
2331.721-29976.039 2 
24455.635-17765.281 0 
18963.921-25655.090 -2 

21031.255-14341.947 3 

in578.669-25275.795 2 

~ 22219.737-28906.150 5 
~cP:.~<J 314 2~~29.984-i5745.6~,9 4 
6654.270 5 21812.6Z2-23456,950 2 
tt;1.176 1 23426.895-16745.720 1 
CC.ZO.x.5 2 

03s C9S TERtl TERM I OBS OBS OBS I TERM TERM TERM 
J2 - J 1  J2 - J1 I 62 GI DG I 62 61 DG 

I 
7.0- 6.0 I . 

I .  
5.0- 4 . 0  . 
6.0- 7.0 I . 
3.0- 4 . 0  
3.0- 4 . 0  
8.0- 8.0 
2.0- 1.0 
1.0- 1.0 
3.0- 3.0 
1.0- 1.0 
0.0- 1.0 
3.0- 4 . 0  
5.0- 4 . 0  
2.0- 3.0 
4 . 0 -  4 . 0  
5.0- 4 . 0  
6.0- 7.0 
6.0- 5.0 
2.0- 3.0 
3.0- 3.0 
6.0- 5.0 
2.5- 3.5 
3.0- 2.0 

5.0- 4 . 0  
1.0- 0.0 
6.0- 5.0 
1.0- 2.0 

2.0- 2.0 
3.0- 3.0 
4 . 0 -  5.0 

2.0- 1.0 

5.0- 4 . 0  
4 . 0 -  4 . 0  
2.0- 2.0 
5.0- 5.0 
1.0- 1.0 
5.0- 5.0 
5.0- 4 . 0  
3.0- 3.0 
4 . 0 -  4 . 0  

2.0- 2.0 

4.0- 5.0 
4 . 0 -  3.0 
4.0- 4.0 
2.5- 2.5 

I 
I 1.170 O . O O O *  0 
I 
i 1.315 0 . 0 0 0 ~  o 
I 1.302 1.120 182 
I 1.370 1.374 4 
I 1.245 1.250* 5 
I 1.450 0.000* 0 
I 1.675 O . O O O *  0 
I 1.146 1.770* 624 
I 1.090 1.140* 50 

.474 0.094 1380 

. O O O  1.770* 0 
,026 0.810 216 
.280 1.165 115 
.210 1.160 50 
.OOO 1.030* 0 
.145 1.080 65 
.180 0.000* 0 
.060 0.978 82 
.044 O . O O O *  0 
.OOO 1.070* 70 
.240 0.000* 0 
.040 1.515~ 475 

I 
I 1.200 o.ooo* 0 

i 0.790 1.255* 465 
. . - . - - . - - - 

i 1.932 0.000 0 
I 1.335 1.070 265 
I 2.258 0.411 1847 

0.935 1.255* 320 
0.905 0.000* 0 
1.360 0.916* 444 

i 1.290 i.770* eo 
I 
0.610 0.979* 369 
0.694 0.975 281 
1.257 1.880* 623 
1.210 o.ooo* 0 
1.932 0.706 1226 
1.287 0.896 391 
1.235 1.070 165 
1.000 1.680* 680 
1.251 1.165 86 

I 1.455 0.852 603 
i 
i 
I 
I 0.750 1.105 355 
I 1.279 1.145 134 
I 1.040 0.810 230 
I 1.340 1.671 331 
I 

OBS TERM I 
IS .---_ 

.040 
028 

118 
105 
048 
57 

-053 

148 
0 
41 

-297 
-090 
-066 
-066 
191 
072 
120 
63 
20 1 
359 
-066 
-024 
256 
248 
074 
45 
207 

153 
-016 
309 
-012 
81 
40 
195 
05 1 
34 1 
139 
213 

36 
210 
-287 

09 1 

- 169 
3 

176 
-024 
375 - 

IS .----- 
162 

31 
73 
124 
103 
48 
57 
-55 
-55 
148 

0 
44 

-299 
-84 
-73 
-69 
190 
72 
124 
70 
199 
359 
-64 

264 
246 
73 
59 

- 57 
153 
- 14 
- 12 

195 
52 
34 1 
140 
213 
-161 
37 
2.12 
-282 

89 

13 
177 
-27 
379 

I 

I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.t- 
WAVELENGTH 

14762.6320 
14767.7545 
14770.2658 
1477 1.0994 
14771.6407 
14771.6407 
14774.0791 
14776.9311 
14779.9065 
14779.9065 
14787.5353 
14788.7219 
14789.8487 
14794.3201 
14808.3691 
14817.4535 
14817.4535 
14818.3342 
148 19.048 1 
14826.4743 
14828.3216 
14829.0958 
14832.2617 
14836.2084 
14836.8545 
14839 . a 4  
1485L.0078 
14851.9984 
14854.2339 
14867.3 158 
14868.6159 
14869.4872 
14877.7124 
14878.4962 
14879.4219 
14887.9285 
14895.3262 
14900.2348 
14904.4421 
14906.6689 
14915.1889 
14927.6941 
14933.3333 
14933.9557 
14940.5753 
14940.9929 
14944.3297 
14945.1317 
14945.6053 
14949.0537 
14951.6047 
14955.2528 
14956.4094 
14963.3356 
14963.9574 

NOTES -------- 

IS* 

2LNSIS* 
21n5 

c2 
c2 

IS* 
IS* 

IS* c2 
IS* c2 

IS* 

IS* 

IS* 

IS* 

IS* 

ISP 

IS* 

IS* 



66Z0.627 
1 6653.236 
1 6579.976 
1 6678.203 
1 6675.710 
1 6674.631 
1 6673.679 
1 6672.330 
1 6672.C46 
1 6671.343 

667 1.198 
1 6671.119 

6670.609 
1 6669.867 
1 6668.459 

6567.295 
1 6667.177 
1 6666.770 
1 6665.819 
1 6663.334 

6663.315 
1 6662.677 
1 6558.646 
1 6553.245 
1 6657.503 

6652.002 
1 6651.155 
1 6649.634 
2 6545.779 
1 6648.449 
1 6647.214 
1 66'16.051 
1 6645.825 
1 6644.527 
1 6641.6M 
1 6637.348 

6535.627 
1 6636.469 
1 6636.321 
1 6635.663 
1 6635.242 
1 6633.243 

6632.337 
1 6631.671 
1 6631.266 
1 6630.547 

6639.249 
1 6530.198 
1 6630.006 

6526.132 

I T 2  - T 1  

1 
1 20930.616-27510.909 
5 14737.785-21417.765 
2 20;90.62i-27668.890 
3 13726.651-20't02.359 
2 2C830.616-27505.246 
4 24093.570-30764.244 
2 17615.492-24287.814 
2 25283.495-32955.533 
6 22416.990-15745.648 
2 
2 26633.285-333Oq.400 
1 
2 16304.260-22974.132 
1 22033.306-28755.769 
3 
2 26301.732-32968.906 
2 29118.602-22451.834 
1 23550.352-30216.163 
1 25660.792-32324.169 
2 
2 20769.512-27432.195 
2 27975.402-34534.053 
2 28214.734-21555.538 
1 15424.387-22031.831 
1 
4 23720.664-30371.819 
4 28325.761-21736.133 
3 18656.277-12007.503 

4 16520.962-23168.176 
2 2C277.600-27523.650 
2 29307.360-35953.153 
2 14912.011-21556.533 
3 21703.960-28345.647 
2 20396.482-26943.629 
2 
2 23735.353-30371.819 
3 2453G.240-17897.917 
1H 24315.697-31452.352 
3 21337.573-27972.815 
2 26572.296-19939.052 
1 

1 23595.741-30544.187 

2 30375.227-23743.557 
2 224 16.993-29 945.25f 
1 30995.841-24365.295 
2W 
2H 22719.949-29350.139 
2 18578.669-25205.672 
1 

1 6625.056 4 16734.151-23359.187 
6523.393 3 21737.407-23360.802 

1 6621.592 3 31540.149-2G915.555 
1 6620.379 1 29531.948-23011.570 
1 6619.924 2 24733.061-31352.923 

0-c 

3 
-1  
2 
2 
1 
5 
-2 
3 
1 

5 

-5 
-4 

3 
2 
8 
7 

-6 
-5 
-1 
-1 

0 
6 
4 
3 
0 
1 
2 
0 
1 
1 

3 
-2 
0 
0 

-1 

1 
1 
1 

8 
3 

0 
3 
-2 
1 
2 

06s OBS TERM TERM 
J? - J 1  J2 - J 1  

. .  . .  

. .  

. .  . .  

. .  

. .  . .  

. .  

. .  

. .  

. .  

. .  

. .  . .  

. .  

. .  . .  . .  . .  

. .  . .  . .  . .  . .  . .  . .  . .  . .  . .  

. .  . .  . .  . .  . .  

. .  . .  . .  

. .  . .  

. .  . .  . .  . .  . .  

8.0- 8.0 
3.0- 4 .0  
5.0- 5.0 
3.0- 3.0 
8.0- 7.0 
7.0- 6.0 
2.0- 3.0 
7.0- 6.0 
2.0- 3.0 

1.0- 0.0 

4 . 0 -  3.0 
6.0- 5.0 

5.0- 4 . 0  
4 . 0 -  5.0 
3.0- 2.0 
1..0- 0.0 

2.0- 1.0 
7.0- 8.0 
3.0- 4 . 0  
3.0- 4 . 0  

3.0- 3.0 
6.0- 7.0 
1.5- 1.5 
2.0- 3.0 
5.0- 5.0 
7.0- 6.0 
8.0- 8.0 
4 . 0 -  4 . 0  
5.0- 6.0 
4 . 0 -  5.0 

2.0- 3.0 
2.0- 3.0 
2.0- 1.0 
4 . 0 -  4 . 0  
2.0- 3.0 

6.0- 6.0 
2.0- 1.0 
2.0- 3.0 

4 . 0 -  3.0 
1.0- 2.0 

2.0- 3.0 
3.0- 3.0 
7.0- 6.0 
5.0- 4 . 0  
7.0- 7.0 

TERM TERM TERH 
62 Gl DG 

1.110 o.ooo* 0 
0.815 0.802 13 
1.308 1.312 4 
1.150 1.265* 115 
1.110 o.ooo* 0 
1.130 0.975 155 
1.450 0.585 865 
1.080 1.265 185 
1.675 1.1115 530 

1.124 0.000 0 

1.285 1.147 138 
1.060 1.165 105 

1.060 1.115* 55 
1.510 O.OOO* 0 
1.090 1.143* 53 
1.146 0.000 0 

1.070 1.130* 60 
1.017 0.000* 0 

1.106 0.000*  0 

0.790 0.640* 150 
1.025 O.OOO* 0 

0.100 0.94611046 
0.736 1.115 379 
1.060 1.080* 20 
0.000 1.105~ 0 
0.496 1.290 794 
1.120 o.ooo* 0 
1.123 1.220 97 

0.935 0.640* 295 
0.000 0.450* 0 

1.014 O.OOO* 0 

1.320 0.000* 0 
1.675 0.900 775 
1.470 1.475* 5 

1.070 0.910 160 
1.932 0.490 1442 

0.928 1.030~ 102 
1.026 0.837 139 
1.205 O.OOO* 0 
0.000 0.000* 0 
1.275 O.OOO* 0 

0.905 1.290 385 

0.000-0.019* 0 

1.165 0.852 313 
1.137 0.979 158 

OBS TERM 
IS IS ---_--_--- 

-155 

-262 -262 
-147 -146 
-155 -152 
-008 -8 

-113 
-69 

155 155 

1 

-152 -150 
-047 -47 

000 -4 
186 

24 24 
28 

36 35 

-057 -64 
053 65 

177 
-145 

-048 -49 
246 245 
470 469 
085 90 
32 32 
110 112 
-042 -43 
-244 -243 
-337 -334 
-216 -225 

-040  -42 
-242 -237 

159 
-020 -21 
241 240 

112 111  
-020 -20 

123 
182 

t 42 
209 

32 
-363 -361 
117 116 
236 236 

148 
-245 -246 

14964.5653 
14965.3067 
14966.0236 IS* 
14969.9858 
14975.5874 
14978.0084 
14980.1450 IS* 
14983.1736 
14983.8114 
14985.3903 
14985.7161 
14985.8935 
14987.0393 
14983.7065 
14991.8713 
14994.4886 
14994.7540 IS* 
14995.6694 
14997.8088 
15003.2895 
15003.4448 
15004.8815 
15013.9652 
15014.8694 
15016.5429 
15028.96 1 1 
15030.8750 IS* 
15034.3131 
15036.2487 
15036.9928 
15039.7865 
15042.4183 
15042.9299 
15045.8585 
15052.2999 
15062.1422 
15063.7786 
15064.1372 IS* 
15064.4732 
15065.9670 
15066.9229 IS* 
15071.4635 
15073.4087 
15075.0361 
15075.9568 IS* 
15077.5916 

15090.13X 
15093.8657 
15097.9825 
15100.7488 
15 10 1.7867 

c 



1 6616.025 3 
1 6615.745 3 
1 6614.851 2 
1 6614.801 3 
1 6613.385 2 
1 6612.323 5 
1 6612.425 2 
1 6612.007 2 
1 6611.772 4 
1 6611.341 1 

6510.455 1 
1 6510.311 1 
1 65Q3.467 7 
1 65C6.120 4 

6536.032 2 
1 6605.711 2 
1 6604.173 2 
1 6603.595 2 
1 6597.535 1 

6596.543 1 
1 65S5.437 2 
1 6595.133 2 

22219.737-25334.535 
23903.535-30522.971 
lE045.103-26553.931 

20?25.711-27037.718 
22182.630-23793.800 
25209.162-31620.494 

23550.352-33160.664 
16520.952-23129.429 
21031.258-27637.377 

22151.358-Z8793.800 

13147.975-24753.684 
31199.300-37303.470 
28156.923-34760.532 
23720.664-30315.195 

26374.994-19779.507 
19059.953-25555.090 

-3 
1 

-2 
3 

-1 
0 

-7 
0 
2 
9 

-1 
0 
1 

2 
3 
1 
4 

0 
1 

1 6574.936 214 29505.5C5-23311,570 0 
1 6591.420 1 21703.950-2C295.580 0 
1 6505.310 4 17031.874-22568.184 0 
1 6596.310 3 23909.535-17323.291 16 
1 6525.093 2 20521.579-27105.673 -1 
1 6554.652 3 203C5.326-26959.979 1 
1 6594.094 3 19776.904-25350.997 1 
1 6583.775 1 28348.452-21764.690 -2 
1 6532.780 2 2Bl4.130-30397.106 4 

1 6573.170 2H 2<012.505-39530.673 2 

1 6576.601 1 24091.173-30557.769 5 

6579.554 2 

1 6577.053 1 2i437.792-51014.877 -2 

1 6574.063 2 
2 6573.896 2 
1 6571.812 1 
1 6559.706 3 
1 6559.436 1 
1 6559.333 2 
1 6559.0$0 2 
1 6558.900 1 
1 65‘37.500 2 
2 6556.832 2 
1 6’25.590 1 
2 6565.350 2 
1 5534.555 3 

1 5553.5?3 2 
1 55:3.3’.7 2 
1 C C l J . 2 0  5 
1 6;:2.330 3 

655C.S;’t 3 
1 6560.761 4 

1 $5:4.!,<+3 6 

22219.737-25793.800 0 
29974.145-22500.225 -24 
22>62.904-29554.714 0 
13591.122-25160.827 1 
29P21.267-22+51.834 3 
17911.977-24481.313 2 
21263.339-27832.430 -1 
24613.274-31112.179 -5 
I73S1.874-23%9.372 2 

1~~05.603-26’t31.101 2 
20291.650-13726.318 -2 
5768.139- 2CS3.6C6 2 

14953.317-21417.755 0 
22705.15S-’,?Z3.059 -2 
235$5.741-31’+59.091 -3 
25?35.3?Z-2!?3Z2.155 -3  
23413.710-29976.039 1 

22837.092-16276.332 1 

23312.615-16745.720 -3 

1.0- 2.0 
2.0- 2.0 
5.0- 6.0 
4.0- 5.0 
5.0- 6.0 
4.0- 4.0 
3.0- 3.0 
1.0- 2.0 
2.0- 3.0 
5.0- 4.0 

3.0- 4.0 
5.0- 5 .0  
2.0- 1.0 

3.0- 4.0 
9.0- 9.0 
6.0- 6.0 
3.0- 2.0 

4.0- 4.0 
5.0- 4.0 
5.0- 4.0 
5.0- 4.0 
4.0- 4.0 
5.0- 4.0 
6.0-  6.0 
2.0- 3.0 
6.0- 5.0 
4.0- 5.0 
6.0- 5.0 

6.0- 6.0 
4.0- 4.0 
3.0- 4.0 
4.0- 3 . 0  
5.5- 5.5 
2.0- 3.0 
4.0- 3.0 
4.0- 5 .0  
5.0- 6.0 
5.0- 4.0 
5.0- 4.0 
4.0- 4.0 
1 .5-  2 .5  
4.0- 3.0 
1.5- 2 . 5  
2.0- 1.0 
4 . 0 -  4 . 0  
1.0- 1.0 
2.0- 2.0 
5.0- 6.0 
4.0- 4 .0  

3.0- 2 .0  

0.667 0.555 112 
1.450 0.411 1039 
1.262 0.975 287 
0.750 0.978 228 
1.242 O.OOO* 0 
0.694 1.080 386 
0.780 1.083* 303 
1.340 1 . 3 0 0 ~  40 
1.295 1.083 212 
1.140 1.240* 100 

1.090 1.030* 60 
0.735 1.168 432 
1.455 1.280 175 

1.049 0.975 . 7 4  
0.000 1.220* 0 
1.335 1.140* 195 
0.790 0 . 9 4 0 ~  150 

0.000 o.ooo* 0 
1.375 1.165 210 
0.000 0 .000*  0 
1.120 1.155 35 
1.217 0.940* 277 
1.242 1.250* 8 
1.245 1.040 206 
1.911 0.000* 0 
1.012 0.796 216 
0.000 o.ooo* 0 
0.830 1.005 115 

1.248 0.000* 0 
1.500 1 . 1 7 0 ~  330 
1.245 1.265 20 
0.750 1.083 333 
0.940 1.555* 615 
1.257 0.831 426 
0.965 0 .800  165 
0.000 0.000* 0 
1.145 O.OOO* 0 
0.610 0 . 9 2 0 ~  310 
1.160 1.210* 50 
1.217 0.000~ 0 
0.680 1 . 6 7 1 ~  991 
1.100 0.807 293 
1.377 0.784 593 
0.362 1.495 1133 
0.7E6 0.802 16 

1.055 1 . 3 5 0 ~  305 
0 .000  1 . 0 7 0 ~  0 

1.110 1 . 8 3 0 ~  770 

-0.020 1.110*1130 
-0.100 1 .255~1355 

1 
118 117 I 

-020 -14 I 
-0‘10 -42 I 
080 80 I 

-266 -265 I 
163 163 I 

-078 -80 I 
-080 -80 I 

24 22 I 
-274 -274 I 

1 
064 62 I 

-152 -151 I 
8o I 

-186 -182 i 
035 35 I 
100 

12 :; I 
102 
182 

-298 
158 

-167 
-108 
280 

-1 16 
-117 
-252 

179 
132 

-287 
-050 

16 
-053 
225 

- 
-247 

184 
-075 
-360 
400 

109 
8 

126 
-059 - 156 
376 

182 
-299 

153 - 167 
-108 
282 

-117 
-117 
-252 

177 
130 

-289 
-60 

17 
-55 
235 

-119 
-5 

172 
-249 

188 
-83 

-357 
409 

-253 
454 
156 
109 
-7 

-56 
125 
-6 1 

377 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

15110.6797 
15111.3261 IS* 
15113.2999 
15113.4526 
15116.7186 
15118.0033 
15118.9133 
15119.8691 
15120.4065 IS* 
15121.3922 
15123.3503 
15123.7484 IS* 
15127.9684 
15 133.3431 
15133.5447 
15134.2801 
15137.8046 
15139.1296 
15153.0353 IS* 
15155.3140 
15157.7405 
15158.554 1 
15159.0069 
15167.0931 
15178.8605 
15178.8605 
15181.6657 
15182.6825 
15183.9692 
15184.7165 
15186.5387 
15194.4464 
15197.6432 
15200.1550 
15201.2690 
15207.1376 
15207.5240 
15212.3465 
15217.2230 
15217.8484 
15218.0754 
15218.6499 
15219.0901 
15222.3344 
15223.7433 
15226.97 15 
15227.2962 
15229.2079 
15229.4117 
15230.6855 
15231.9664 
15232.26 12 
:5234.3270 
15237.4291 
15237.9703 

IS* 
21n5 
21n5 

SIGMA* 
IS* 
IS* 

ISQ 

CQ ISQ 

IS* 

1 



I 035 C5S T E R l  TER?l 
C KLVEIIU:IEEER I T2 - T I  0-C I J2 - J1 J2 - J1 

1 6559.924 2 32X5.529-25706.605 1 
1 6559.060 2 22131.353-2C740.433 -5 
1 6 m . t 3 2  i i0;3~t.1s5-275:2.874 3 
1 6553.405 2 221??.030-23740.433 2 

1 6555.925 2 22416.990-25972.971 5 
1 6552.190 3 20990.684-27552.874 0 

1 6557.978 3 21737.437-22295.530 5 

1 6552.055 2 23?66.136-30318.195 -3 
1 6551.930 2 9724.351-16276.332 -1 
1 6551.792 2 22181.368-28733.159 1 

65S0.978 2 
1 65(19.813 2 27331.422-33934.230 5 
1 65q3.121 2 21812.682-25360.802 1 
1 6515.004 2 25328.907-31E76.939 2 
1 6567.917 1 24933.894-31451.514 -3 
1 65i7.096 2 18578.669-25125.763 2 
2 65'16.4E3 3 12048.543- 5502.060 0 

6546.076 2 
1 6542.112 2 31460.669-24918.555 -2 
1 6541.825 3 21263.339-27801.165 i 
1 6550.920 5 12177.963-13715.832 1 

6539.665 1 
1 6539.454 211 20704.195-27523.650 -1 
1 6533.221 3 26317.729-19779.507 -1 
1 6536.629 2 
1 6535.310 3 
1 6534.445 1 
1 6533.25% 4 
1 6532.963 2 
1 6527.458 4 

6527.153 1 
6526.956 1 

2 6576.701 2 
6526.235 2 

1 6525.873 3 
1 6521.806 1 
1 6520.706 2 
1 6519.235 1 
1 6518.891 2 
1 6518.791 2 

6518.557 1 
1 6515.525 3 

6516.003 2 
6515.341 1 

1 6515.016 2 
1 6514.878 2 

6514.717 2 
6514.530 2 
6514.350 2 
6514.117 2 

1 6513.931 3 
1 6513.419 3 
1 6510.953 3 
1 6510.464 2 
1 6503.912 2 

30204.810-23568.184 3 
1'3553.257-25093.563 4 
23578.e36-30 113.280 1 
25E7O.t35-19337.431 0 
20990.684-27523.650 -3 
22818.840-29346.299 - 1 

23272.420-16745.720 1 

25C64.653- 16533.782 2 
32289.169-jY301.970 5* 
2CIr5.761-34905.470 -3 
32724.820-26205.5-39 4 
30262.453-23743.557 -5 
26664.150-33182.933 8 

14292.176- 7774.653 2 

21603.247-23118.262 1 
251i3.744-31628.619 3 

21812.682-28325.610 3 

18147.975-2455S.931 -3 
2CO 12.505-3Om.97 1 -2 
2537 1.962-31331 A 7 1  3 

22219.737-22733.159 -3 

. .  

. .  

. .  

. .  

. .  . .  . .  

. .  

. .  . .  

. .  . .  - . .  . .  . .  . .  
- . .  - . .  . .  

. .  - . .  . .  

. .  - . .  - . .  . .  

. .  

. .  
- . .  - . .  

,. . . .  - . .  - . .  
- . .  

. .  . .  

1 .  

. .  - . .  - . .  

8.0- 7.0 
3.0- 3.0 
6.0- 5.0 
2.0- 3.0 
3.0- 4 . 0  
2.0- 2.0 
5.0- 5.0 
1.0- 2.0 
3.0- 2.0 
3.0- 4 . 0  

7.0- 7.0 
4 . 0 -  3.0 
3.0- 2.0 
3.0- 4 . 0  
1.0- 1.0 
1.5- 1.5 

7.0- 6.0 
5.0- 5.0 
1.0- 2.0 

6.0- 6.0 
4 . 0 -  4 . 0  
3.0- 4 . 0  
2.0- 1.0 
5.0- 6.0 
2.0- 1.0 
5.0- 6.0 
6.0- 7.0 

2.5- 2.5 

3.0- 2.0 
5.0- 4 . 0  
6.0- 5.0 
4.0- 3.0 
6.0- 6.0 
6.0- 6.0 

5.0- 4 . 0  

2.0- 3.0 
6.0- 6.0 

4 . 0 -  4 . 0  
4 . 0 -  4 . 0  
3.0- 4 . 0  
6.0- 6.0 
6.0- 7.0 

c 
lERH TERH TERM I 08s TERH I 
G2 61 OS I IS IS I WAVELENGTH NOTES 

-----------------+----------+-------------------- 

I 
3.000 0.000* 0 I 179 180 1 
3.780 0.970* 190 I -  -56 I 
1.319 1 .270~  49 1-282 -283 
1.235 0.970 325 I 42 46 
1.026 1.155 129 I 054 60 
1.675 0.794 881 I 36 42 
1.308 1.270* 38 1-268 -266 
?.162 0.940 1222 I 117 122 
0.442 1.880*1433 1-402 -404 
D.780 1.035* 255 I- 106 

1.240 1.105* 135 1-079 -77 
1.040 0.887 153 I 047 45 
1.340 0.000* 0 I 97 
0.915 1.030 165 1-057 -61 
1.932 0.314 1618 I 222 222 
0.054 1.169 1223 I 189 189 

1.140 O.OOO* 0 I 282 282 
0.610 1.024~ 414 I 125 131 

I- 

1-384 

0.525 0.504 21 1-024 -22 

1.319 1.080 239 1-109 -117 

1.215 0.940* 275 I -140 
0.145-0.082 63 I 092 90 

I 
1.180 O.OOO* 0 I 144 143 

1.120 1 . 0 5 0 ~  70 I 080 79 
1.170 2.410*1240 I 150 153 
1.308 1.080 228 1-100 -100 
1.335 1.200* 135 1-058 -63 

I 
I 

0.951 1.671 720 I 315 

0.980 1.600 620 
1.150 1.090* 60 
1.025 0.925 100 
1.186 0.701 485 
1.284 0.000~ 0 
1.135 1.050 85 

I 
-32 

1-032 -34 
I -51 

144 
27 

i 
I 

0.970 1.463 493 i 183 183 
I 
I 

I 
I 
I 
I 

0.060 1.250*1190 I 119 124 
1.302 1.110 192 I 063 71 

1.040 1.260* 220 1-148 -154 
0.750 1.035 285 I 126 131 
1.049 1.080 31 (-070 -71 
1.248 O.OOO* 0 1-297 -297 
1.165 1.120 45 I 79 79 

15239.9146 . - - - . . . . . 
15241.9221 CQ 
15242 A005 
15243.4443 IS* 
15244.4358 
15249.0588 IS* 
15257.9033 

15267.6574 
15267.8602 
15269.7748 
15271.1930 
15272.1541 
15281.4078 
15282.0783 
15284.1927 IS* 
15287.1258 
15287.6 19 1 IS* 
15290.5021 
15294.2261 
15297.3129 
15299.3379 
15302.1269 
15302.8085 
15315.7143 
15316.4300 
15316.8923 
15317.4907 
15318.5821 
15319.4342 
15323.9874 CQ 
15331.5733 
15335.0327 
15335.8419 
15336.0772 CQ 
15336.6277 
15339.0562 
15342.6391 
15344.1980 
15344.9634 IS* 
15345.2Z-35 IS* 
15345.6677 
15346.1032 
15346.4615 
15347.0811 
15347.5194 IS* 
15368.7258 IS* 
15354.5391 
15355.6923 
15356.9944 



I 

65CP.677 1 
1 65C3.093 2 

6537.536 2 
65C5.9% 2 

1 65L'S.CF.S 3 
1 6505.754 5 
1 6505.231 2 
1 653;.256 4 

6504.20'1 2 
6504.137 2 
6533.950 2 
6503.752 2 
6503.651 2 
6503.575 2 

2 6503.4i7 3 
1 6501.314 8 
1 6500.013 4 
1 6G9b.798 4 

6497.396 2 
6496.899 2 

1 64S6.594 2 
64'35.644 2 

1 6455.557 2 

I 
I 

I 
I 

37518.160-33110.165 13 I . - . 

31425.212-24918.555 1 I . - . 
14912.011-21417.765 0 I . - . 
23416.656-29721.899 -2 I . - . 
23578.836-30083.102 0 I . - . 

I 
I 
I 
I 
I 
I 

21991.950-15r1&8.530 -3 I . - . 
16520.952-23022.274 2 I . - . 
28951.647-22451.834 5 I . - . 
19594.767-26093.563 2 I . - . 

I 
I 
I 

28906.355-22409.753 -8 I . - . 
26149.533-3X45.106 -1 I . - . 
19565.603-26350.997 4 I . - . 
21337.573-27832.430 7 I . - . - _ _ _  

1 G94.815 2 32253.305-58753.100 20 i . - . 
1 647c.815 2 315'10.1rt9-C03'1.960 4 I . - . 
1 6533.rJ55 2 23578.836-30071.890 1 I . - . 
1 t':'2.?22 4 12159.465-18552.287 0 I . - . 
1 S'T:?.t43 2 26894.711-20402.369 1 i . - . 
1 6r33.175 2 

6CX.249 2 
6'47.903 2 
6(:37.732 2 

1 6587.525 2 
64Z6.460 2 
64E5.179 2 
6G85.593 2 

1 6t.25.351 4 
1 t4C1.731 2 
1 6G84.364 2 

6c3'1.074 2 
6453.852 2 
6cE3.023 1 
6432.927 2 

1 6482.700 2 

6981.695 1 
6431.635 2 
6451.012 2 

1 6233.816 2 
1 6473.155 2 

6477.827 2 

1 6'z8?.055 6 

1 6475.1370 2 

30E93.721-37539.145 -12 i . - . 
26811.368-20322.165 -7 I . - . 

I 
I 
I 
I 
I 

30503.896-24016.378 2 I . - . 

i 
19855.603-26350.982 2 I . - . 
23Z213.024-19343.298 5 I . - . 
22719.949-29204.303 5 I . - . 

I 
I 
I 
i 

I 
I 
I 

I 

21812.632-2395.330 2 I . - . 
29617.177-23135.120 -2 I . - . 

23735.353-30216.163 6 I . - . 
26238.661-19779.507 1 I . - . 
28241.535-21764.690 -5 I . - . 

3.0- 4 . 0  

7.0- 6.0 
4.0- 4 . 0  
2.0- 2.0 
5.0- 5.0 

2.5- 3.5 
5.0- 5.0 
5.0- 5.0 
0.0- 1.0 

3.0- 2.0 

4.0- 5.0 
4 . 0 -  5.0 
4 . 0 -  4.0 
4 . 0 -  5.0 
7.0- 6.0 
5.0- 5.0 
4 . 0 -  3.0 
3.0- 3.0 
5.0- 6.0 
7.0- 6.0 

5.0- 5.0 

4 . 0 -  4.0 
4 . 0 -  3.0 
4 . 0 -  5.0 

4.0- 4 . 0  
7.0- 8.0 

2.0- 2.0 
3.0- 4.0 

5.0- 5.0 

I 
I 
I 0.270 1 . 2 2 0 ~  950 
I 
I 
I 1.170 0 . 0 0 0 ~  0 
I 0.496 0.802 306 
I 1.320 1.070s 250 
I 1.120 1.150* 30 
I 

I 
I 1.344 1.057 287 
I 0.736 0.817 81 
I 1.290 O . O O O *  0 
I 0.000-0.082 0 
I 
I 
I 1.230 1.413 183 
I 
I 1.360 1.135* 225 
I 1.100 0.796 304 
I 1.137 0.920 217 
I 1.153 1.530 372 
I 1.205 1.140 65 
I 1.120 1.290* 170 
I 0 .844  0.822 22 
I 1.465 1.265~ 200 
I 1.090 1 . 0 8 5 ~  5 
I 1.180 1.360~ 180 
I 
I 
I 
I 0.000 1.560* 0 

I 
i 
I 1.100 0.796 304 
I 1.310 1 . 1 3 5 ~  175 
I 1.070 0.896 174 
I 
i 
I 
I 
I 1.040 1.155 115 
I 1.380 0.000*  0 
I 
I 
I 
I 0.935 1 . 1 4 3 ~  208 
I 0.965 0 . 0 0 0 ~  0 
I 
I 1.180 0 . 0 0 0 ~  0 

I 
I 

100 I 
I 
I 

237 239 I 
207 206 I 

-110 I 
-016 -16 i 

I 
I 
I 
I 
I 
I 

442 444 I 
-010 -10 I 

150 151 I 
157 157 I 

I 
I 

281 I 
I 

-020 -16 I 
-232 -238 I 

-28 I 
-44 I 

-103 I 
-107 -106 I 
-138 -138 1 

-64 i 
-28 1 

252 252 I 

I 
144 147 I 

I 
I 
I 

-137 -138 I 
120 120 I 

t 18 I 
I 
I 
I 
I 

-006 -11 I 
095 96 I 

I 
I 
I 

28 26 I 
219 221 I 

-150 I 
207 207 I 

WAVELENGTH NOTES .------------------- 

15359.9084 
1536 1 . a 7 3  
15362.6015 
15363.8953 
15354.6745 
15366.8095 
15368.0449 
15370.3250 IS* 
15370.4715 
15370.6299 
1537 1.07 18 
15371.5397 
1537 1.7785 
15371.9581 
15372.2606 
15377.3041 IS* 
15380.3701 
15383.2574 
15336 -5768 
15387.7538 
15388.4763 
15390.7269 
15390.9093 IS* 
15391.3097 
15392.5752 
15392.6913 C2 

15396.8637 
15392-.6913 C2 

15397.4162 
15398.5522 
15405.5071 
15406.0199 IS* 
15408.2685 
15409.0783 
15409.4964 
15409.9999 
154 12.5182 
15413.1384 
15414.5785 
15415.0824 
15416.6276 IS* 
15417.5001 
15418.1897 
15418.6462 
15420.6892 
15420.9176 

15425.4741 
15425.9406 IS* 
15429.8952 
15433.0585 
15435.2912 

Ln 
w 
0 



I F9S CSS T F R l l  TERM I 09s 013s OBS I TEEN TERM TERM I OBS TERM I 
C HAVEtU!FER I T2 - T1 0-C I J2 - J1 J2 - J1 I G2 G1 OG I 62 G I  DG I IS IS I HAVELENGTH NOTES 

1 6476.545 2 
6476.355 2 
6$75.472 1 

1 6474.610 2 ~ 

1 6rt74.OG9 2 

I 
2617L.711-33371.251 5 I 

I 
I 

25531.~~5-32~65.452 3 i 
2219.737- 157't5.6(13 0 I 

1 6472.E16 2 27391.233-203Z8.475 3 I 
1 6471.554 2 25328.03-32259.591 -3 I 
1 6469.233 2 23735.353-30204.635 1 I 
1 6455.132 2 26250.050-32718.263 4 I 

. .  

. .  . .  

. .  

. .  

. .  

. .  
6467.459 2 

1 6456.970 2 
1 6456.757 2 
1 6456.026 2 

6661.405 2 
6460.671 2 

1 6460.109 6 
6459.704 2 
6453.805 1 

1 6455.376 4 
1 6454.660 2 
1 6451.787 2 
1 6449.833 5 

64q9.631 2 
1 6449.316 2 
1 5444.806 2 
1 6440.178 3 

1 6436.382 5 
1 6435.721 3 
1 6433.902 2 
1 6432.037 1 
1 6429.727 4 
1 6427.566 5 
1 6427.392 3 
1 6424.701 2 

1 6440.001 3 

i 
27257.860-33724.837 -7 I . - . 
28023.294-21555.533 1 I . - . 
23550.352-30016.377 1 I . - . 

I 
I 
I 

15249.635-21709.745 -1 I . - . 

27196.404-20741.029 
22518.312-22972.971 

2203.306-28538.138 

12177.963- 12627.281 
1673C.151-23178.955 
23763.470-17323.291 
23720.664-30150.654 

22151.358-15745.648 
22705.153-29139.051 
?43't7.551-50779.X5 
23766.156- 17336 -413 
20769.512-14341.947 
27415.500-20983.110 

29310.974-23359.187 

22162.030-15745.6'18 

I 
1 1  . -  . 
1 1  . -  . 
0 1  . -  . 
1 1  . -  . 

- 2 1  . -  . 
2 1  . -  . 

- 1 1  . -  . 
1 1  . -  . 
0 1  . -  . 
1 1  . -  . 

- 1 1  . -  . 
3 1  . -  . 
' 1 1  . -  . 
1 1  . -  . 
2 1  . -  . 

I. 

1?155.603-2630.302 2 i . - . 
1 6422.455 3 2X95.741-20318.195 1 I . - . 
1 6422.243 3 20521.579-26943.829 -2 I . - . 
1 6421.403 214 13517.647-19939.052 -2 I . - . 
1 6420.837 6 25156.933-21735.133 2 I . - . 
1 6419.639 1 32954.929-39374.580 -12 I . - . 

6419.440 1 I .  
1 6416.7Z6 2 28253.619-22451.834 1 1  . -  . 

6413.678 1 
1 6413.283 2 23720.654-30133.953 -1 i . - . 
1 6412.154 1 24183.639-17776.493 -2 I . - . 
1 6409.237 2 20597.436-27136.673 0 I . - . 
1 6407.784 1 23705.495-30113.280 -1 I . - . 

6407.653 2 I 

6403.331 1U I 
1 6(:04.553 4 22429.354-2ZS34.535 2 I . - 
1 6't00.932 2 21031.253-27432.195 1 I . - . .  - . -- - -. . - - . . . - 
2 6313.742 2 i5641.100- 9242.355 -2 I . - 1 
1 6397.376 4 23720.664-17323.291 3 I . - . 
1 6397.200 2 23578.835-f9976.039 -3 I . - . 
1 6396.760 1 28106.505-21709.745 0 I . - . 

3.0- 3.0 

3.0- 2.0 
4 .0 -  3.0 
4 . 0 -  4 . 0  
4 .0 -  5.0 
2.0- 1.0 
1.0- 1.0 

2.0- 3.0 
4 . 0 -  4.0 
3.0- 2.0 

2.0- 3.'0 

3.0- 2.0 
2.0- 2.0 
3.0- 3.0 
6.0- 7.0 

1.0- 1.0 
2.0- 1.0 
4 . 0 -  4 . 0  
3.0- 4 . 0  
2.0- 3.0 
3.0- 3.0 
1.0- 2.0 
3.0- 3.0 
1.0- 0.0 
2.0- 2.0 
5.0- 4 . 0  
4 . 0 -  5.0 
2.0- 2.0 
6.0- 5.0 
2.0- 3.0 
6.0- 7.0 
3.0- 3.0 

5.0- 5.0 

3.0- 3.0 
1.0- 2.0 
7.0- 6.0 
7.0- 6.0 

4 . 0 -  5.0 

2.0- 1.0 
3.5- 3.5 
3.0- 4 . 0  
5.0- 4 . 0  
3.0- 3.0 

c 

1.465 1.113 352 

0.990 0.910* 80 . . . . . . . . . . 

0.750 1.145 395 
0.935 0.'352 633 
1.310 0.000* 0 
0.935 0 . 5 9 0 ~  345 
1.290 0.600* 690 

.190 1.160 30 

.240 1 . 2 9 0 ~  50 

.090 1.140* 50 

0.715 0.980 265 

1.282 O.OOO*  0 . . - - - . . . . . 
1.350 0.794 556 
1.184 1.030* 154 
1.060,1.060 0 

0.525 O.OOO* 0 
0.928 1.130* 202 
0.970 1.250* 280 
0.790 1.030* 240 . . . . . . . . - . - . . 
1.295 1.145 150 
0.780 1.145* 365 

-0.020 0.000* 0 
1.300 0.860r 440 
2.162 0.000 0 
1.070 0 . 8 5 2 ~  218 
1.370 1.374* 4 
1.100 1 . i ~  25 

-0.100 0.940*1040 
1.246 1.220 26 
0.892 O.OOO* 0 
1.335 0.000* 0 
1.105 0.855 220 

1.085 0.000* 0 

0.790 1 . 2 0 0 ~  410 
0.667 0.565 102 
1.250 1.040 210 
1.277 1.050 227 

1.279 0.978 301 

1.455 1.130* 325 
1.040 1.369* 329 
0.790 1.250s 460 
1.120 1.070* 50 
1.190 0 . 9 8 0 . ~  210 

0 I I 15436.1134 

I 15436.4709 
I 15438.6712 - -42 I 15440.7266 

165 165 I 15441.9692 
4 5 I 15645.0062 IS* 

45 I 15445.0181 
36 39 I 15453.4410 IS* 
16 18 I 15456.0475 IS* - I 15457.7754 

-106 -115 I 15458.9681 
243 243 i iSG9.Gji 

-080 -82 I 15461.2250 
1 15472.2825 
I 15474.0403 

20 22 I 15475.3564 
i 15476.3557 
I 15478.5108 

253 254 i 15486.7328 
32 34 I 15488.4507 
97 98 I 15495.3478 
42 43 I 15500.0422 

-263 I 15500.5276 

-405 -405 
253 254 
060 57 
033 88 
187 190 

-163 -172 
33 

042 53 
117 117 

110 
-367 -364 

16 20 
-233 -239 
-399 -399 

123 123 

15512.1323 

15548.5114 
15553.7390 
15554.1601 

15572.9448 CQ 
000 i 15573.4276 
215 214 1 15579.8688 

I 15587.4187 
-032 -31 I 15588.3666 

-97 I 15591.1234 
-117 -117 I 15598.2193 

-129 i 15601.7563 
I 15502.0752 

071 68 I 15509.6271 
I 15612.4598 

-032 -36 I 15515.4429 
190 189 I 15623.8030 
160 160 I 15527.1391 

-032 27 I 15527.5690 
-209 -204 I 15628.6440 

c 



I 

1 6396.259 3 32322.613-18718.292 0 

1 6394.675 2 2Cs25.711-2LS20.380 6 
1 63S3.459 4 24153.741-17765.281 -1 

1 63s5.559 3 22571.830-15276.332 1 

1 6552.7G2 2 21353.311-27743.009 4 
6rc2.024 2 - - . - . . - . 

1 6391.227 2 21337.573-27728.736 4 
1 63s3.443 3 22066.777-16276.332 -2 
1 6S3.057 1 23231.721-2?659.807 1 
2 6X7.405 1 23$26.835-17039.487 -2 
1 6337.159 2 25364.653-31451.814 -2 
1 635i.659 1 19594.767-25979.424 2 
1 63~4.195 i 31151.870-24767.674 -i 

6379.452 2 

6378.341 1 
1 6378.485 2H 21350.311-27725.796 1 

1 6377.35’3 2 14025.007-20402.369 -4 
6376.835 3 

1 6376.363 2 22571.890-22048.255 -2 ~ 

2 6375.178 2 23538.650-17163.470 -2 
6374.277 2 .~ . 

1 6373.916 6 26536.083-20322.165 -2 
1 6371.551 2 23550.352-29921.899 4 
1 6373.951 1 25100.5?8-31471.542 7 
1 6’23.604 2 25706.035-19337.431 -1 
1 6Z57.537 3!4 21503.247-27970.881 3 
1 C3.7.627 3A 29341.761-22975.132 8 
1 6:;7 512 4 20709.455-14351.947 1 

1 6355.572 1 32073.180-25706.606 -2 
1 63tr1.022 2 24903.894-31267.919 -3 
1 6352.504 1 26606.405-32958.906 3 

6:-5.6’t5 2 

1 6350.818 5 12177.953-18533.782 - 1  
1 6355.&,46 4 30375.227-24016.378 -3 
1 6357.475 2 24f24.706-311Z2.179 2 
1 6355.525 2 23281.721-29537.2r12 4 
1 6352.704 2 25203.152-1t556.<61 3 
1 6353.349 2 20521.579-25373.930 -2 

1 63r19.577 3 20457.704-25307.278 3 
1 6351.765 1 2 5 1 ~ 0 . 5 m - 3 i m . 3 6 2  2 

1 63q5.578 2 25064.653-31413.230 1 
63G6.5‘35 3 

1 6345.25 2 23356.804-23011.570 2 

1 6341.931 2 25664.150-20322.165 -4 

2 0339.03 2 21523.590-153f3.530 -2 

1 6343.025 1 27415.503-33758.523 2 

6340.935 1 

1 6335.771 5 25192.231-1X56.461 1 
6335.612 1 

1 6335.131 1 25541.775-31876.909 -3 
1 633G.253 3 21263.337-27597.590 1 

6327.43’1 2 
1 6127.375 2 26317.729-32645.106 -2 
1 6325.892 2 24091.173-17765.281 0 

6325.425 2 

2.0- 2.0 
1.0- 2.0 
1.0- 2.0 
2.0- 3.0 
2.0- 2.0 

4 . 0 -  3.0 
3.0- 2.0 
5.0- 6.0 
2.5- 1.5 
3.0- 4 . 0  
0 .0 -  1.0 
2.0- 2.0 

2.0- 3.0 

4 . 0 -  3.0 

1.0- 1.0 
3.5- 4.5 

5.0- 6.0 
3.0- 2.0 
2.0- 1.0 
2.0- 1.0 
2.0- 2.0 
2.0- 3.0 
3.0- 2.0 

7.0- 7.0 
3.0- 3.0 
5.0- 4 . 0  
1.0- 2.0 
6.0- 5.0 
4 . 0 -  4 . 0  
5.0- 6.0 
5.0- 5.0 
6.0- 6.0 
2.0- 1.0 
0.0- 1.0 
3.0- 3.0 

5.0- 4 . 0  
5.0- 5.0 
6.0- 6.0 

2.5- 3.5 
4.0- 5.0 

3.0- 2.0  
5.0- 4 . 0  

4 . 0 -  5.0 
3.0- 3.0 

1.036 0.504 532 
0.599 1.880*1281 
1.340 1.160 130 
1.240 1.680* 440 
0.350 0.568* 218 

1.137 
0.977 
1.235 
1.340 
0.930 
0.000 
1.632 

.060 77 

.e80* 903 

.150 85 

.354 14 

.C80 100 

.260 0 
-455 177 

-028 
322 

099 

125 
-069 

42 
1 126 

106 
~ 

I 97 

, 360 

I 
0.350 1.060+ 710 I 

I 
0.975 1.265* 290 1-147 

I 010 
0.599 0.900 301 1-181 
1.470 1.200* 270 I 456 

I 
1.315 1.350* 45 I 113 

1.430 2.188 758 I 138 
1.290 2.410*1120 I 149 
0.060 0.194+ 134 I 
1.184 1.147 37 I 
1.240 0.852 388 I 176 

1.090 1.070* 20 (-032 

1-093 
0.000 0.000* 0 I 
0.915 1.080 165 I 
1.130 
0.525 
1.320 
1.145 
1.235 
1.140 
1.246 
1.430 

1.115* 15 i t  
1.600 1075 1-363 
1.560* 240 I 099 
1.210* 65 1-204 
1.020 215 I +  
1.325* 185 I 360 

0.852 578 I 166 
1.125 121 (-051 

0.000 0.550 o i-117 
0.980 0.742 238 I 115 

1-301 
1.190 O.OOO+ o i 3 i i  
1.370 0.830* 540 I 47 
1.135 1.350* 225 I 197 

0.990 1.057* 67 
1.768 1.325 443 

0.915 0.000* 0 
0.610 0.930* 320 

1.180 1.135* 45 
1.245 1.680* 435 

I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

630 
8 

-130 
-113 

175 

010 
107 

-047 

+ 

-26 
322 
-33 
100 
58 

-68 
360 
45 

379 
111 
35 
95 

-37 

- 145 

-181 
456 

113 
-34 
138 
153 
-63 
-46 
173 

134 
-43 
4 

-363 
102 

-207 
5 

36 1 
-51 
167 

-118 
118 

309 
52 

199 

630 
10 

-115 
173 

3 
107 

I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

15629.8437 
15631.5788 
15533.7397 
15636.7132 
15638.5648 
15640.0768 
15642.1740 
15644.0930 
15649.8627 
15651.5313 
15652.i365 
15658.2653 
15659.4034 
1567 1.0459 
15673.4192 
15673.7755 
15676.19 14 
15677.4771 
15678.6376 
15681.5519 
15683.7685 
15684.6568 
15690.4787 
15691.9564 
15697.7393 
15700.1231 
15700.. 1231 
15700.4314 
15702.5694 
15702.7495 
15709.0414 
15712.7894 
15716.9542 
15721.8283 
15725.2188 
15730.0436 
15737.0287 
15737.9082 
15739.3527 
15744.7788 
15747.2554 
15751.2112 
15755.5504 
15761.0423 
15763.6369 
15766.2372 
15768.4181 
15779.0876 
15779.4836 
15780.6817 
15782 .S i  16 
15799.7532 
15800.0254 
15803.7295 
15804.8938 

IS* 

ISP 

IS* 

c2 
c2 

IS* 



1 6322.951 3 
2 6321.0% 2 
1 6320.974 3 
1 6319.165 3 
1 6317.532 5 
1 6315.53G 2 
1 6312.767 4 
1 6312.541 3 
1 6312.038 2 
1 6307.815 1 
1 6307.283 2 
1 6305.403 2 
1 6303.175 3 
1 6303.603 1 
1 6301.303 1 
1 6301.080 2 
1 6300.544 5 
1 6299.153 3 
1 6297.543 1 
1 6295.963 2 
1 6295.049 4 
1 6293.123 2 
1 6290.939 3 
1 6289.610 2 
1 6289.532 2 
1 62C5.310 2 
1 6284.643 2 
1 62.i4.23i Z 
1 6283.744 3 
1 6282.157 2 
1 6221.952 3 
1 6231.552 2 
1 6280.647 3 
1 6230.047 3 
1 6279.534 3 
1 6277.215 4 
1 6273.761 2 
1 6272.790 1 
1 6271.079 1 
1 6270.452 3 
1 6270.295 2 
1 6253.975 3 
1 6255.851 2 
1 6267.812 2 
1 6264.537 2 
1 6262.762 2 
1 6260.903 2 
1 6259.353 3 
1 6258.602 3 
1 6t5i.ibi Z 
1 6257.284 4 
1 6255.941 2 
1 6256.661 2 
1 6255.373 3 
2 6254.Z-89 1 

2'1455.635-50779.535 

2CS?3.6X-27311.655 
le:@?. 5G5-2492 1.67 1 
20143.455-26360.997 
22131.335-23<95.950 
2C554.712-14341.947 
25C54.653-31377.193 
24149.351-30451.393 
21420.983-27728.796 
181C1.435-21W3.767 
175C0.977-23?01.381 
22429.934-25733.159 
25074.525-31377.193 

22571.890-23972.971 
2SO35.676-21735.133 
23314.130-30113.280 
26335.335-33182.933 
29914.927-23515.964 

28343.452-22055.339 
17911.977-Zf7202.966 
lO<C6.922-16776.530 
22719.949-29009.483 
26894.711-33180.043 - 
27257.850-33542.506 

26643.435-21322.349 

24903.E94-31205.230 

15834.379-23129.429 

- -.- 
i6606.405-20322.165 
29295.313-23011.570 
24091.173-30373.329 
26150.730-32432.680 
28332.853-22551.302 
24091.173-30371.819 
25617.477-19337.431 

24183.639-30459.091 
20395.323-26655.62 
23314.130-30033.102 
21703.900-27972.815 
22705.1%-25972.971 
27755.977-21491.439 
26606.405-32269.165 
23037.432-16776.530 
24733.061-33992.449 
25023.294-21754.690 
23314.130-30071.830 
25113.744-16356.461 
2S021.637-21764.570 
25371.962-316?3.619 
23720.66ft-29976.039 
22541.470-16226.532 

I 
1 1  . -  . 
2 1  1 -  . 
0 1  . -  . 

- 1 1  . -  . 
0 1  . -  . 
2 1  . -  . 
2 1  . -  . 
1 1  . -  . 
0 1  . -  . 
2 1  . -  . 
1 1  . -  . 
0 1  . -  . 
0 1  . -  . 
0 1  . -  . 
-31 . -  . 
- 1 1  . -  . 
1 1  . -  . 
3 1  . -  . 
-21 . -  . 

0 1  . -  . 
- 1 1  . -  . 
0 1  . -  . 
0 1  . -  . 
2 1  . -  . 
-21 . -  . 

.22 i . - . 
- 3 1  . -  . 
- 3 1  . -  . 

1 1  . -  . 
1 1  . -  . 
2 1  . -  . 

' 1 1  . -  . 
1 1  . -  . 
t i  . -  . 

- 1 1  . -  . 
2 1  . -  . 

- 1 1  . -  . 
5 1  . -  . 
0 1  . -  . 
0 1  . -  . 
i i  . -  . 
3 1  . -  . 
-41 . -  . 
- 1 1  . -  . 
- 1 1  . -  . 
2 1  . -  . 
1 1  . -  . 
0 1  . -  . 

- 2 i  . -  . 
1 1  . -  . 
1 1  . -  . 

- 5 1  . -  . 
4 1  . -  . 

- 2 1  1 -  . 
1 1  . -  . 

I 
3.0- 3.0 I . 
5.5- 6.5 I . 
5.0- 5.0 I . 
6.0- 5.0 I . 
5.0- 5.0 I . 
3.0- 4 . 0  I . 
1.0- 2.0 I . 
3.0- 4 . 0  I . 
5.0- 5.0 I . 
3.0- 3.0 I . 
0.0- 1.0 I . 
1.0- 1.0 I . 
4 . 0 -  4 . 0  I . 
4 . 0 -  4 . 0  I . 
3.0- 2.0 I . 
1.0- 2.0 I . 
6.0- 7.0 I . 
6.0- 6.0 I . 
5.0- 6.0 1 . 
3.0- 3.0 I . 
5.0- 5.0 I . 
4 . 0 -  3.0 1 . 
5.0- 5.0 I . 
1.0- 1 .0  I . 
4 . 0 -  4 . 0  i . 
3.0- 2.0 I . 
2.0- 2.0 I . 
5.0- 6.0 I . 
4 . 0 -  4 . 0  I . 
3.0- 4 . 0  I . 
8.0- 7.0 I . 
2.0- 3.0 I . 
3.0- 3.0 I . 
2.0- 1.0 I . 
5.0- 5.0 I . 
4 . 0 -  4 . 0  I . 
5.0- 5.0 I . 
4 . 0 -  4 . 0  I . 
5.0- 5.0 I . 
1.0- 2.0 I . 
2.0- 3.0 I . 
6.0- 5.0 I . 
5.0- 4 . 0  I . 
1.0- 2.0 I . 
3.0- 3.0 I . 
5.0- 5.0 I . 
1.0- 1.0 I . 
7.0- 7.0 I . 
4 . 0 -  5.0 I . 
6.0- 5.0 I . 
6.0- 5.0 I . 
5.0- 5.0 I . 
6.0- 6.0 I . 
3.0- 4 . 0  I . 
1.5- 0.5 I . 

TERN 
G2 ------_ 
1.000 
1.420 
1.308 
0.910 
0.925 
0.780 
0.200 
0.980 
1.262 
1.663 
0.000 
2.253 
1.279 
1.507 
0.915 
0.599 
1.216 
0.890 
1.055 
1.194 
0.961 
0.000 
I .  145 
0.355 
1.070 
1.465 
1.190 
1.130 
1.270 
1.245 
0.000 
0.000 
1.245 
1.360 
0.610 
0.750 
1.210 
0.980 
1.060 
0.657 
1.911 
0.890 
1.120 

-0.020 
1.370 
1.130 
0.870 
1.275 
1.240 
0.890 
1.302 
1.400 
1.165 
0.790 
0 .420  

0.860* 140 
1.314* 105 
1.035 273 
1.034 124 
0.796 129 
0.810* 30 
0.852 652 
0.973 7 
0.990 272 
1.060 603 
o.ooo* 0 
0.094 2164 
1.035 244 
0.973 534 
1.090~ 175 
0.794 195 
o.ooo* 0 
1.050 160 
1.050 5 
0.000* 0 
1.168 207 
O . O O O *  0 
1.012 133 
0.000* 0 
0.695 375 
1.790* 325 
1.123 67 
1.360* 230 
o.ooo* 0 
1.345 100 
1.140~ 0 
o.ooo* 0 
0.640 605 
2.410*1050 
1.270~ 660 
0.810 60 
1.070* 140 
1.170* 190 
1.010* 50 
1.255 588 
1.015 895 
1.150~ 260 
0.979 141 
0.794* 814 
o.ouo* 0 
0.916~ 214 
0.000* 0 
1.210* 65 
o.ooo* 0 
1.290* 400 
1.325 23 
o.ooo* 0 
1.110 55 
1.070* 280 
-0.122* 542 

I OBS 
I IS 

1 
I+ 
I 439 
1-071 
I 123 
I+ 
I+ 
I 142 
I 52 
1-012 
I 
I 
I 8  
I 120 
I 133 

I 206 
I 125 
I 101 
I 296 
1-344 
I 178 
I- 
1-395 
I +  
I 015 
1-135 
I 161 
I 207 
I- 
I+ 
I 200 
1 8  
I 119 
I 000 
I 36 
I 34 
I 49 

I 
I 32 
1-068 
I -  
! 108 
1-044 
I 393 
I - 157 
I 222 
1-060 
I 175 
I 141 
I 078 
I 071 
I 415 

.+----. 

!-091 

I-o61 

TERH 
I S  _----- 

2 
439 
-72 
125 
-9 
13 
140 
54 

-11 
78 

-322 
10 
119 
138 
-87 
-119 
206 
125 
101 
296 
-343 
179 
-6 

-395 
59 
-6 

-113 
188 
21 1 
-15 
13 

20 1 
8 

122 
0 
38 
44 
52 
-60 
-45 
76 
30 
-65 
-11 
111 
-44 
394 

- 158 
222 
-60 
175 
141 
77 
69 
419 

15311.0503 
15815.7403 
15816.0255 
15820.5532 
15324.6426 
15829.5236 
lM35.5874 
15537.1543 
15838.4164 

15850.3558 

15960.6871 
15862.1140 
15565.3990 
15865.9605 
15867.3102 
15870.8141 
15874.87 16 
15878 -8555 
15881.1610 
15886 .0214 
1391.4102 
15894.8944 
15895.0915 
15905.7686 
15907.4567 
15908.4845 
15909.7326 
15913.7517 
15914.2710 
15915.2844 
15917.5777 
159 19.0985 
15920.3990 
15926.2805 
15935.0'157 
15937.5154 
15941.8537 
15943.4578 
15943.8570 
15947.2142 
15947.5296 
15950.1732 
15958.5117 
15963.0347 
15967.7745 
15971.6393 
15973.6451 
15975.7919 
15977.0097 
15977.8830 
15978.6006 
15981.8906 
15983.1273 

1X.49 -0200 

15555.0802 

NOTES - - - - - - - - 

IS* 
IS* 

IS* 

ISQ 

SIGMA* 
ISQ 
IS* 

IS* 

IS* 

I S *  

UI 
W 
W 

I 



1 6253.167 
1 6251.299 

6250 .E51 
1 6250.351 
1 5249.259 
1 6243.555 
1 6247.751 
1 6246.837 

6246.108 
1 6245.074 
1 6215.703 
1 6241.950 
1 6241.802 
1 6211.704 
1 6239.270 

6233.279 
6237.354 

1 6235.939 
1 6235.411 
1 6234.290 
2 6232.935 
1 6232.751 
1 5223.977 
1 6223.433 
1 6-!73.2+1 
1 6:’2?.073 
1 62X.579 
1 6X3.3’!3 
1 6227.875 
1 6227.061 
1 6218.129 

6216.952 
1 6216.845 
1 6216.168 
1 6212.655 
1 6212.571 
1 
1 
1 

1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

621 1.133 
6210.487 
6208.293 
6205.589 
6206.375 
6205.255 
6205.243 
6264.312 
6202.21 1 
6200.466 
6199.933 
6 199.54 0 
6199.433 
619J. 617 
6193.165 
6196.905 
6194 .OP7 
6193.532 
6190 .E99 

I 

1 
2 
2 
1 
2 
1 
1 
3 
1 
4 
2 
5 
3 
4 
3 
2 
1 
1 
1 
1 
2 
1 
2 
2 
3 
2 
2 
3 
2 
6 
7 
1 
2 
1 
2 
3 

26575.333-20322.165 -6 
21307.390-27558.6E3 1 

14025.007- 7774.653 -3 
18572.411-24921.671 -1 

24149.551-30397.106 6 
20043.465-26290.302 0 

25591.845-19343.2?8 a 

30252.453-24016.378 -1 
241G9.351-30395.052 2 
22518.312-16276.332 0 
15219.635-21491.439 -2 
18046.1C3-24287.814 -2 
27975.402-21736.133 1 

153%6.917-25532.849 -2 
21737.407-27972.815 3 
24990.570-30324.858 2 
23272.420-17039.407 2 
21337.573-27570.322 2 
24437.792-30567.769 0 
26609.000-19779.507 0 
19233.415-25432.655 1 

19426.512-25655.090 1 
27215.453-209E8.110 0 
21515.136-27743.009 3 
23550.352-17323.291 0 
25074.585- 1a56.46 1 5 

20577.600-27 106.673 o 

26834.711-33111.557 -1 
12322.613-15538.782 -1 
24751.439-18533.782 -2 
23763.470-29976.039 2 
24455.635-33567.769 
26149.538-19939.052 
27196.404-20983.110 

22982.904-16776.530 
26973.744-33180.043 

1 
1 
3 
2 
2 
1 
1 
1w 
1 26374.594-32577.204 
2 23769.512-26969.479 
2 
2 
3 
3 
5 
3 
2 
2 
3 

-1 
1 

-1 

2 
-4 

1 
-1 
2 

- 1  
-1 
-1 
2 

18953.921-25150.827 0 
25516.251-20322.155 1 
23766.135-17572.603 4 
17615.482-23326.351 0 

7.0- 6.0 
1.0- 0.0 

4 . 0 -  4 . 0  
6.0- 5.0 
3.0- 3.0 
5.0- 5.0 
5.0- 5.0 

6.0- 5.0 
5.0- 4 . 0  
2.0- 2.0 
2.0- 3.0 
4 . 0 -  3.0 
7.0- 7.0 

2.0- 2.0 
3.0- 4 . 0  
7.0- 7.0 
2.5- 1.5 
4 . 0 -  3.0 
4 . 0 -  4 . 0  
3.0- 4 . 0  
2.0- 2.0 
7.0- 6.0 
3.0- 4 . 0  
5.0- 4 . 0  
1.0- 2.0 
3.0- 4.0 
4.0- 5.0 

3.0- 2.0 
2.0- 2.0 
1.0- 2.0 
4.0- 4 . 0  
3.0- 4 . 0  
4 . 0 -  3.0 
3.0- 4 . 0  

2.0- 1.0 
2.0- 2.0 

4 . 0 -  4 . 0  
2.0- 3.0 
1.0- 1.0 
2.0- 1.0 
3.0- 4 . 0  
2.0- 3.0 
3.0- 2.0 
4 . 0 -  3.0 
5.0- 6.0 
1.0- 2.0 
2.0- 1.0 

DBS OBS OBS 
62 61 DG ----------------- 

TERM TERM TERM I OBS TERM 
62 G1 DG I IS IS 

------------------+---------- 
I 

1.150 i.360* 210 i 271 272 
2.360 O.OOO* 0 I 16 15 

0.975 1.463 488 I 190 185 
I 090 

1.190 1.034* 156 1-105 -106 
0.990 1.135~ 145 i 209 205 
1.262 1.005 257 I 082 74 
0.925 1.125 200 1-134 -135 

I 
1.284 1.560 276 i 135 135 
1.262 0.920 342 1-003 -3 
1.350 1.880* 530 I 168 169 
0.715 0.000* 0 1-391 -391 
0.694 0.585 109 I 051 54 
1.017 0.000* 0 I 157 159 

I 107 
i 298 

1.518 0.640 878 I 73 68 
1.026 0.979 47 I 162 162 
1.130 1.170* 40 I 93 94 
0.951 1.354 403 I 312 315 
1.137 1.265 128 i-283 -288 
1.500 1.265* 235 1-202 -204 
0.870 0.000* 0 I 164 . - . - - . - - - ._ . 
1.021 1.281 260 it 51 
1.060 1.040* 20 I 108 
1.435 1.165 270 1-182 -184 
1.180 1.374* 194 I 328 332 
1.180 
1.090 
1.507 

1.465 
1.036 
0.647 
0.970 
1.000 
1.360 
1.282 

612 i 47 
.250* 160 I 154 155 
.325 182 I 061 61 

I 
.315 150 i 18 
.600 554 1-368 -367 
.600 953 1 178 182 
.070* 100 i-024 
.265* 265 1-081 
. O O O *  0 I 174 
.374 92 I 261 

I 386 
1.257 O.OOO* 0 I 340 
1.210 1.790* 580 I 

I 161 
I 

0.000 0.950* o i-061 
1.070 0 .000*  0 1-032 
2.690 O . O O O +  0 I 163 
1.257 O.OOO* 0 I 
1.370 1.290 80 I 137 
1.480 O.OOO* 0 I 250 
0.830 0.852* 22 I 172 
1.251 0.800 451 I -  
1.200 1.360~ 160 1 260 
2.162 0.555 1607 I 020 
1.450 0.094 1356 1-062 

-25 
-88 
175 
26 0 

342 
-55 

-64 
-87 
162 
-123 
135 
250 
169 
-10 
26 0 
26 
-63 

15987.5288 
15992.3061 
15993.4523 
15994.7317 
15997.5266 
15999.3290 
1600 1.3879 
16003.7292 
16005.5970 
16005.6841 
16006.6349 
16016.1820 
16016.6387 
16016.8902 
16023.1385 
16025.6839 
16028.0606 
16031.7206 
16033.0550 
16035 -9330 
16039.4241 
16039.8976 
16047.0396 
16048.2864 
16048.9356 
16049.3685 
16050-64 14 
16051.2367 
16052.4532 
16054.5541 
16077.6156 
16080.6595 
16080.9362 
16082.6876 
16091.7817 
16091.9993 
16095.7249 
16097.3991 
16103.0879 
16 107.5090 
16108.0618 
16108.2720 
16111.0029 
16113.4205 
16118.8789 
16123.4153 
16124.8014 
16125.8236 
16126.0589 
16128.2248 
16129.4009 
16132.6779 
16139.9940 
16141.4664 
16148.3314 

NOTES -------- 

IS* 

IS* 

IS* 

IS* 
IS* 

IS* 

I 
1 



1 6139.005 4 
1 6G4.773 2 
1 61t3.314 2 

6183.237 2 
1 6187.896 6 
1 6187.261 3 
2 6185.871 3 
1 5135.433 2 
1 6133.152 2 
1 6179.196 1 

6177.072 2 
1 6176.757 2 
1 6176.496 3 
1 6173.518 1 
1 6172.243 1 
1 6170.789 2 
1 6166.901 1 
1 6165.884 2 
1 6152.745 3 
1 6159.745 2 
1 6157.335 2 
1 6155.8% 3 
1 6152.557 2 
1 6152.257, 2 
1 6149.267 1 
1 
1 
1 
1 
2 

1 

1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 

6149.186 
6 148.055 
6 147.5Z5 
6146.553 
6165.077 
6144.848 
6 143.5,92 
6143.277 
6 143.253 
6 143.019 
6141.055 
6 150.657 
6 140.487 
6 140.253 
6139.845 
6139.767 
6 137.0 15 
6136.560 
6 134.793 
6134.537 
6133.991 
6 133.474 
6133.177 
6132.925 
6132.151 
6130.748 
6129 .%2 
6128.469 
6124.804 
6 124.057 

18578.669-24767.674 
30554.070-25355.295 
28482.680-34670.995 

15Z34.379-23022.274 
104-46.922- 4299.659 
28536.100-22500.225 
25100.598-31236.059 
2Y28.@?i-32011.173 
19426.512-2?505.707 

22416,.970-28593.749 
29597.435-26873.430 
237’03.535-30053.102 
29307.350-23135.120 
283’d.452-34519,.250 
26105,.952-13939.052 
29295.313-23129.429 

27543.693-21491.439 
27705:804-21556.538 

3 
2 
2 
2 
3 
2 
2 
3u , 

25233.435-32432.680 
23720.664-17572.603 
16304.260-22i51.834 
2329.9.312-23152.755 
15152.580-12007.503 

29617.177-23473.595 

3‘ 23595.0&3-22451.834 

1!4 18147.925-24332.814 
3 21603.247-27743.009 
2 i9~53.335-i3726.318 
4 25316.069-19779.507 
4 1533.317-2@933.110 
1 19959.027-26093.563 
2 25064.653-31199.642 
3 
2 17045.776-23178.955 
1 27C69.060-21736.133 
3 15524.337-21555.538 
3 31049.366-24918.555 

3 21703.950-27232.430 
2 21307.390-27432.195 
2 25074.555-31198.642 

2 24183.639-30319.195 

0 
-2 
-1 

1 
-2 
-4 
2 
3 
1 

-2 
2 
1 
3 
1 
1 
0 
0 

-9 
3 
0 
1 
3 
1 
1 
2 
1 
1 
0 

0 

-1 
0 
0 

- 1  
-1 
-4 
6 
5 
-2 
-2 
0 
1 
2 

-2 
1 
0 
-3 
6 

- 1  
-1 
0 

. .  . .  

. .  

. .  . .  

. .  . .  

. .  . .  

. .  

. .  

. .  . .  

. .  

. .  . .  . .  . .  . .  . .  . .  . .  . .  

. .  . .  
9. - . . .  . .  

- . .  
. .  
. .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  
. .  . .  . .  . .  . .  
. .  . .  . .  

1.0- 2.0 
4 . 0 -  3.0 
6.0- 5.0 

5.0- 5.0 
1.0- 2.0 
5.5- 5.5 
2.0- 2.0 
4 . 0 :  3.0 
3.0- 4 . 0  

2.0- 1.0 
7.0- 6.0 
5.0- 5.0 
8.0- 8.0 
4 . 0 -  5.0 
2.0- 3.0 
4 . 0 -  5.0 
2.0- 2.0 
2.0- 3.0 
7.0- 6.0 
4 . 0 -  5.0 
1.0- 1.0 
4 . 0 -  3.0 
5.0- 4 . 0  
7.0- 7.0 
3.0- 2.0 
4 . 0 -  5.0 
1.0- 2.0 
0.5- 1.5 

7.0- 6.0 

6.0- 5.0 
4 . 0 -  3.0 
4 . 0 -  3.0 
2.0- 2.0 
2.0- 3.0 
3.0- 3.0 
3.0- 3.0 
2.0- 2.0 
2.5- 2.5 
3.0- 4 . 0  
4 . 0 -  4.0 
1.0- 1.0 
3.0- 3.0 

1.0- 1.0 
7.0- 7.0 
3.0- 4 . 0  
7.0- 6.0 
1.0- 2.0 
5.0- 4.0 
1.0- 1.0 
4 . 0 -  3.0 

1.932 1.455 477 
1.260 1.475~ 215 
1.180 1.010~ 170 

0.961 0.817 144 
0.355 1.452 1127 
1.290 1.555* 265 
1.430 1.280 150 
1.310 1.140* 170 
1.435 1.160 275 

1.675 1.713 38 
1.250 1.125 125 
1.242 1.150% 92 
0.000 O.OOO* 0 
0.000 1.170% 0 
1.165, 0.000* 0 

0.935 0.555% 380 
1.570 0.000% 0 
1.030 1.120* 40 
0.694 1.012 318 
0.200 0.550 350 
1.310 0.000% 0 
1.160 1.290* 130 
1.030 1.140 60 
0.790 0.555* 235 
1.285 0 .000*  0 
1.307 0.530 727 
0.510-0.019% 491 

1.270 i.i68+ io2 

1.350 o.oow o 
1.200 o.ooo* 0 
1.123 0.940* 183 
0.750 0.837 137 
1.675 1.&80* 205 
1.170 1.140* 30 
0.993 0.701 297 
1.049 0.585 464 
0.060 0.558* 508 
0.921 0.784 137 
1.350 0.000% 0 
0.786 1.374 5E-S 
0.760-0.03?* 842 
0.980 1.070 90 

1.474 1.130% 344 
1.250 O.OOO* 0 
1.106 1.290 184 
0.000 o.ooo*  0 
0.667 0.940 273 
1.120 0.920 200 
2.360 1.130*1230 
1.507 1.070 437 

OBS 
IS ----_ 

- 153 

-201 
163 
383 

-073 

-052 
-099 
153 

296 
184 
127 
159 

226 
- 143 
119 
254 
083 
136 

-404 
168 
449 

99 

121 
-266 
109 
16 1 

-199 
-173 
121 
450 
106 
-329 

t 

282 
-146 
152 
-407 
196 
32 

-072 
-098 
213 

TERM I 
1s I 

I 
-147 I 
234 I 
-13 I 

I 
-202 I 
174 I 
372 I 
155 I 
116 I 
-76 I 

I 
-128 1 
-51 I 
-96 I 
150 I 
52 I 
295 I 
185 I 
129 I 
161 I 
13 I 

226 I 
-146 I 
116 I 
250 I 
83 I 
136 I 

-404 I 
163 I 
449 I 

I 
99 I 

I 
120 I 

-264 I 
110 I 
161 I 
66 I 

-199 I 
-180 I 
120 I 
450 I 
106 I 
-329 I 
164 I 
130 I 

I 
152 I 
195 I 
31 I 
-72 I 
-99 I 
214 I 

.----- +. 

-145 1 
-408 I 

16 153.2732 
16153.8787 
16 155.0769 
16 155.2727 
16156.1682 
16157.8263 
1616 1.4571 
16162.60 15 
16 168.5640 
16178.9123 
16184.4785 
16185.3038 
16185.9878 
16193.7956 
16197.1408 
16200.9573 
16211.1714 
16213.8452 

16230.0045 
16236.3570 
16237.6149 
16248.9395 
16249.7533 
16257.6595 
16257.8737 
16260.8566 
16262.1341 
16264.8249 
16268.7443 
16269.351 1 
16272.6772 
16273.51 16 
16273.5752 
16274.1951 
16279.3733 
16280.4549 
16280.9056 
16281.5128 
16282.6050 
16282.8149 
16290.1165 
16291.3244 
16296 . O  168 
16296.6968 
16298.1474 
16299.5212 
16300.3105 
16300.9723 
16303.0378 
16306.7687 
16309.9239 
16312.8327 
16322.5,94 1 
16324.5851 

162_22.1038 

NOTES -------- 

CP 

IS* 

W L P  

IS* 

cn 
w cn 



1 6122.481 1 
1 6122.481 1 
1 6115.987 2 

I 
4 1  

-2 3 1  
2 ;  
1 
2 
3 
0 

-1 
0 
5 

-2 
8 

-1 

0 
1 
2* 

-1 
-1 
4 
4 

1 
3 

0 

2 

1 

0 
4 
0 
0 
2 

-1 
3 
3 
2 
J* 
3 

-2 
16 
-1 
-4 
0 

6115.157 2 
1 5114.565 3 
1 6114.014 3 
1 t113.6G2 1 

6111.527 3 
1 6107.471 2 

6107.361 1 
1 6105.979 2 
1 61C6.373 2 
1 6104.299 1 

6103.905 2 
1 6102.773 1 
1 6132.692 2 
1 6130.774 3 

6103.267 2 
6539.424 2 
6:;3.C62 2 

1 0!:7.?;5 2 
1 6i54.744 1 
1 6091.362 1 
1 6031.194 2 
1 6090.656 3 
1 6090.423 2 
1 6090.340 1 

6087.657 1 
1 6037.155 3 
1 60C6.533 2 

6934.942 2 
1 6053.76C 7 

6083.236 2 
63C1.727 2 

1 6030.351 2 
6079.349 2 
6079.644 2 
6076.132 3 
6076.C99 5 
6075.647 2 

WAVELENGTH NOTES ___---______---___-- 
16328.7873 C 2  
16328.7873 C2 
16346.1253 IS* 
16348.3172 
16349.9268 
16351.4002 
16352.5022 
16358.0542 IS* 
16368.9177 
16369.2125 
16370.2391 
16370.5206 
16377.4235 
16378.4807 IS* 
16381.5187 
16381.7362 
16386.8864 
16353.2483 
16390.5133 IS* 
16394.1741 
16396.2364 
16403.0992 
16412.2064 
16412.6591 IS* 
16414.0280 
16414.7368 
16414.9605 
16422.1141 
16423.5466 
16425.2142 
16429.5223 
16432.7036 
16434.1299 
16438.2075 
16441.9275 
16443.2851 
16443.8396 
16453.3441 
16453.4335 
16454.6575 IS* 

I 16459.3903 
I 16463.5103 
1 16471.3413 
1 16472.5436 
I 16475.9153 
I 16478.0091 
I 16478.1938 Is* 
I 16479.4052 
I 16481.9591 Is* 
I 16485.7832 
I 16436.1013 
I 16490.6781 

16493.8613 
16495.5340 IS* 
16497.0239 

6073.900 5 
6072.380 1 
6069.493 2 
6059.050 1 
6057.668 3 
6067.037 3 

1 6056.959 2 
1 6C66.523 3 
1 6C65.533 2 
1 6C64.176 2 
1 6C64.059 2 
2 6352.376 2 
1 6061.206 1 
1 6053.573 2 . 1 6050.044 4 

23763.470-25mX5.9(i7 
20984.195-27106.673 
25990.684-27106.673 

24653.345-18538.782 
24970.474-1Z855.461 
19959.027-26072.627 
23416.606-17305.142 
26374.994-32482.465 

27361.817-33464.592 
26301.732-3304.416 
24012.505-30113.280 

29103.865-23011.570 
29568.328-23473.555 
26341.320-32432.680 
22671.890-28763.085 
14737.785-20223.475 
23413.710-17323.291 
19203.415-25293.751 

27643.693-21555.538 
19074.292-25160.827 

20425.711-14341.947 

24381.050-30461.399 

26730.201-32809.844 

14912.011-20983.110 
22219.737-2.7295.330 
29209.020-23135.120 
1'3203.415-25275.795 
24091.173-30160.664 

16591.122-2l653.931 
2 1812.682- 15745.668 
2;fi29.93't-22<$6.950 
195;4.767-125~3.246 

20325.33C-25449.501 

24Z23.9'0- 1C75 1.5ZO 
28470.960-22409.753 

lG578.659-2.r6?8.7 13 

30327.950-35393.534 

29193.4i0-2j127.<29 

305i9.~@5-36509.983 

:I)S 09s TERM TERM I OBS OBS OBS I TERfl TERfl TERH I OBS TERM 
J3 - J1 J2  - J1 I G2 61 DG I G2 G l  DG I IS IS 

4 . 0 -  3.0 
6.0- 6.0 
5.0- 6.0 

1 . 0 -  2 .0  
4.0- 5 .0  
1.0- 2.0 
2.0- 2.0 
4.0- 4.0 

1.0- 2.0 
4.0- 4.0 
4.0- 5.0 

3.0- 4.0 
5.0- 5.0 
6.0- 6.0 

5.0- 4.0 
7.0- 6.0 
8 . 0 -  7.0 
1.0- 0.0 
3.0- 4 . 0  
4.0-  4.0 
2.0- 3.0 

4.0- 4.0 
2.0- 3.0 

1.0- 2.0 

5.0- 5 .0  

3.0- 4.0 

4.0- 4 . 0  
4.0- 4.0 
7.0- 8.0 
2.0- 1.0 
3.0- 4.0 

4.0-  4 .0  
4 .0-  3.0 
4.0- 4 . 0  
0 . 0 -  1.0 

10.0-10.0 
2.0- 3 . c  
6.0- 5 .0  
5.5- 5.5 
2.0- 2 .0  
8 . 0 -  7.0 
1.0- 2.0 

I 
0.970 1.330* 360 1-224 -230 
1.319 1.040 279 I -121 
1.308 1 . 0 4 0  268 1-109 -104 

I 
i 0.860 i.600* 740 i 176 178 
I 1.460 1.325* 135 I 166 167 
I 0.760 1.500* 740 (-053 -49 
I 1.320 0.000* 0 1-008 -8 
I 0.000 1.330* 0 1-130 -129 

,474 0.580 894 1-137 -138 
,750 1.260* 510 1-087 -89 
.260 1.168* 92 I 270 272 

,310 o.ooo*  0 I -11 
.060 1.055* 5 I 37 
.248 1.050 198 1-028 -33 

I 

I 15 

I 
I+ O 

i 1.210 o.ooo* o i 195 200 
I 0.000 O.OOO* 0 I 173 173 
I 0.000 1.140* 0 I -146 
I 0.599 0.000 0 1-162 -161 
I 0.815 0.352 463 1-193 -192 

I I 1.021 0.965 56 1-342 I -345 
I 0.000 1.250* 0 I 294 290 

i 1.310 1 . 2 9 0 ~  20 i 140 140 
I 1.532 0.800 732 I 192 188 

I 
I 
I 000 

I 

I I 

1.340 0.852 488 I 144 144 

1.450 0.990* 460 I 082 8 2  

-11 

I 0.496 1.374 878 1-232 -232 
I 0.750 1.155 405 I 50 54 
I 1.390 0.000* 0 1 099 100 
I 1.021 0.706 315 1-005 -8 
I 1.245 1.030 215 I 115 114 
I 1-071 
I 0.965 1.080 115 1-051 -51 
I 1.040 1.145 105 I 230 230 
I 1.279 0.810 469 I 24 26 
I 0.000-O.590* 0 I 099 96 
I 0.000 1.150* 0 I 5 8 
I 1.911 0.940* 971 I -  ,-17 
I 1.240 1 . 1 6 8 ~  72 I 168 164 
I 0.000 1.296* 0 I 460 457 
I 1.104 1.413 309 I 105 102 
I 0.000 1.195* 0 I 5 6 
I 1.932 O.OOO* 0 1-153 -151 

i 0:950 0.900 50 I 



1 6057.927 2 
1 6357.2C4 5 

6355.404 2 
1 6048.514 4 

1 6C47.553 1 
1 6044.900 2 
1 6044.801 2 
1 604G.494 2 
1 6043.32 5 
1 6043.237 4 
1 6042.780 1 
1 6034.934 2 
1 6031.600 2 
1 6031.301 4 
1 6030.867 4 
1 6030.012 5 

6027.757 2 
1 6027.531 1 

6026.776 2 
1 6025.923 3 
1 607-5.773 2 
1 6022.713 3 

1 60(r8.315 4 

1 :  
I .  
I .  
I .  
I .  
I .  
I .  
I .  

1 6021.302 i 
1 6019.395 1 
1 6018.376 2 
1 6015.997 1 
1 6015.604 1 
1 6014.952 3 

6014.106 2 
1 6009.699 2 
1 6033.635 2 
2 6007.571 2 
1 6006.144 4 
1 6005.607 2 

22705.158-23763.395 
11340.715-17537.917 

25?23.02+19779.507 
21263.339-2731 1.653 
imi.a74-23123.429 
27781.032-21735.133 
27536.236-21431.439 

20385.32s-14341.947 
225 18.312-2856 1.5(~8 

20305.432-26350.982 

24091.173-30133.953 
23315.iC9L29350.139 
1&397.534-24939.1134 
22307.633-16276.332 
28<2.680-22451.834 
19553.257- 13528.246 

24158.639-30216.163 

32266.529-26240.609 
25347.551-30373.329 
25090.570-33113.280 

9721.351-15745.643 
16532.104-22551.302 
18356.917-24365.295 
241t5.639-30204.635 
28'167.435-22451.834 
12159.465- 6144.515 

29021.267-23011.570 
23251.721-29290.355 
23171.032-17163.470 
19426.512-25432.655 
21737.407-27743.009 

I 
0 1  . -  . 
2 1  . -  . 

I 
- 3 1  . -  . 
- 3 1  . -  . 
- 2 1  . -  . 
1 1  . -  . 
4 1  . -  . 

- 6 1  . -  . 
1 1  . -  . 
1 1  . -  . 
0 1  . -  . 
4 1  . -  . 
0 1  . -  . 
0 1  . -  . 
1 1  . -  . 
1 1  . -  . 
7 1  . -  . 
3 1  . -  . 

- 5 1  . -  . 
3 1  . -  . 
5 1  . -  . 

- 3 1  . -  . 
- 2 1  . -  . 
1 1  . -  . 
2 1  . -  . 
2 1  . -  . 
2 1  . -  . 
1 1  . -  . 
9 1  . -  . 
1 1  . -  . 
5 1  . -  . 
5 1  . -  . 

I 

I 

I 

1 6005.262 3 
1 60C4.361 zw 23550.352-29554.716 -3 i . - . 
1 6004.184 1 18578.669-24532.849 4 I . - . 
1 6003.482 4 17615.4'2-23618.954 0 I . - . 
1 60G2.521 2 30770.199-24767.674 -4 I . - . 
1 6000.869 2 28106.505-34107.378 -4 I . - . 

5997.834 2 
1 5996.327 3 
1 5994.951 1 

5993.863 2 
1 5992.42 2 
1 5991.759 4 
1 5789.647 2 
1 5939.173 3 

5938.563 2 
599.378 1 

1 5337.251 1 
1 5936.8!3 2 
1 5995.610 3 

5933.459 2 

19203.415-252C8.672 

I 

I 

20877.600-26873.930 -3 I . - . 
34751.714-28756.769 6 I . - . 
21312.632-27805.163 1 i . - . 
21737.407-15745.648 0 I . - . 
23766.136-17776.483 -6 I . - . 
26730.201-20741.029 1 I . - . 

I 
I 

26317.729-32304.979 i I . - . 
30385.445-24918.555 3 I . - . 
25328.907-19343.298 1 I . - . 

I 

1.0- 0.0 
3.0- 3.0 

4 . 0 -  4 . 0  
5.0- 5.0 
4 . 0 -  5.0 
6 .0 -  7.0 
3.0- 3.0 
4 . 0 -  4 . 0  
2.0- 2.0 
2.0- 2.0 
3.0- 3.0 
2.0- 3.0 
5.0- 4 . 0  
3.0- 2.0 
6.0- 5.0 
2.0- 1.0 

1.0- 2.0 

8.0- 8.0 
3.0- 4 . 0  
7.0- 6.0 
3.0- 3.0 
3.0- 3.0 
2.0- 3.0 
1.0- 1.0 
5.0- 5.0 
4 . 0 -  3.0 

4 . 0 -  4.0 
5.0- 6.0 
4.5- 4.5 
3.0- 2.0 
3.0- 2.0 
2.0- 2.0 
3.0- 3.0 
1.0- 2.0 
2.0- 3.0 
2.0- 2.0 
3.0- 3.0 

7.0- 6.0 
4 . 0 -  5.0 

4 . 0 -  5.0 
3.0- 3.0 
1.0- 2.0 
3.0- 2.0 

4 . 0 -  4 . 0  
6.0- 6.0 
3.0- 3.0 

I 
1-0.020 o.ooo* 0 
I 0.811 0.450 361 
I I 1.310 O.OOO* 0 
I 0.610 1.035* 425 
I 1.217 1.168 49 
I 1.250 O.OOO* 0 
I 1.355 O.OOO* 0 
I 1.123 0.796 327 
I 1.911 0.852 1059 
I 1.350 0.784 566 
I 1.245 1.200* 45 
I 1.335 0.910 425 
I 1.280 1.080 200 
I 1.434 1 . 8 3 0 ~  446 
I 1.180 0.000* 0 
1-0.145-0.590* 445 
I 
I 0.667 1.143 476 
I 
I 0.000 0.000* 0 
I 1.300 1.345* 45 
I 1.130 1.050 80 
I 0.442 1.145 703 
I 0.300 O.OOO* 0 
I 1.518 1.475 43 
1 0.667 0 . 5 9 0 ~  77 
I 1.210 0.000* 0 
I 0.844 1.473 629 
I 
I 0.000 o.ooo* 0 
I 1.235 0.920 315 
I 1.240 1.200* 40 
I 1.435 1.281 154 
I 1.026 0.568 458 
I 1.021 0.490 531 
I 1.090 0.831* 259 
I 1.932 0.640 1292 
I 1.450 O . O O O *  0 
I 1.216 1.455 239 
I 1.190 1.160* 30 
I 
I 1.060 1.125* 65 
I 1.146 1.165 19 
I 
I 1.040 1.024 16 
I 1.026 1.145 119 
I 2.162 0.565 1597 
I 0.950 0.000* 0 
I 
I 
I 1.180 0.990* 19C 
I 0.000 o.oao* t 
I 1.340 1.135 201 
I 

00s 
IS .---- 

,053 
32 

099 
176 

.36 1 
16 1 
202 
*132 
145 
70 

025 
40 

.158 
286 
199 
163 

0 

179 
-079 
103 

-399 
-196 
-280 

47 
144 
185 

-040 
162 

12 
47 1 
126 
214 

-012 
59 

215 
-345 

140 

174 

-040 
32 

159 - 188 
188 

173 
102 

TERM 
IS ----- 

-53 
40 

97 
194 

-360 
161 
203 

-133 
147 
69 
26 
38 

-157 
296 
199 
163 

38 

182 
-89 
103 

-398 
-195 
-28 1 

51 
146 
185 

163 
10 

464 
124 
210 
- 12 

57 
213 

-344 
143 
-48 

174 
9 

27 
159 - 183 
189 

-45 
170 
103 

I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' I  
I 

I I  

I 

.+- 

16502.7890 
16504.7558 
16509.6649 
16528.4715 
16529.0126 
16531.0980 
16538.3532 
16553.624 1 
16539.4641 
16542.5074 
16542.9043 
16544.1554 
16565.6644 
16574.8212 
16575.6429 
16576.8907 
16579.1862 
16585.3059 
16586.0104 
16588.0882 
16590.4353 
16590.8493 
16599.2787 
16603.1685 
16608.9804 
16611.2406 
16617.8094 
16618.8951 
16620.6965 
16623.0346 
16635.2245 
16638.1702 
16641.1170 
16645.0708 
16646.5591 
16647.5155 
16650.0136 
16650.5044 
16652.4514 
16655.1174 
16659.7025 
16608.1326 
16672.3216 
16676.1483 
16679.1754 
16683.0192 
16685.0323 
16690.9156 
16692.2365 
16693.9368 
16694.4525 
16697.5950 
16595.5935 
16702.1728 
16705.177 1 

NOTES .------- 

IS* 

IS* 

IS* 
IS* 
IS* 

IS* 

IS* 

IS* 
IS* 

CQ 



I 083 03s TE2M TERM I 05s OBS OBS 
C HAVEt!!L!?ER I 12 - T1 0-C I J2 - J1 J2 - J1  I 62 G1 DG 

OBS 
IS ----_ 

121 
056 

-322 
196 

229 
196 
174 

130 
115 

-119 

155 

316 

-078 
24 

- 145 

69 

140 
107 

-242 

192 

12 

-251 
164 

-227 
151 

28 
298 

TERH 
IS .___-_ 

119 
56 

-315 
197 

227 
196 
174 

-118 
-22 
157 

312 

-77 

-88 
-140 

-173 
69 

14 1 
106 
109 

-243 
259 
192 

15 
22 1 

164 

41 
-226 
158 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.+. 
WAVELENGTH NOTES .-..----- 

IS* 

IS* 

IS* 

IS* 

ISQ 

55’93.OCO 1 16709.3472 
167 10.6659 
16712.9758 
167 13.5989 
167 13.9873 
167 14.6244 
16715.6305 
16716.2501 
16717.4669 
16718.6859 
167 19.0577 
167 19.4240 
16720.4307 
16722.1843 
16726.2242 
16731.3890 
16734.3717 
16745.6399 
16747.2585 
16748.2096 
16748.8045 
16749.6062 
16750.7577 
16752.5008 
16752.8292 
16754.0084 
16754.5784 
16755.5500 
16755.9010 
16756.2015 
16757.6845 
16757.9654 
16759.1369 
16759.7915 

16762.9024 
16766.3097 
16770.2135 
16771.1165 
16771.4092 
16774.97 19 
16777.4464 
16778.3587 
16780.3470 
16781.2089 
16782.0343 
16782.9866 
16786.9573 

16790.4138 
16793.2625 
16797.7066 
16798.4602 
16808.6025 
16811.4375 

16761.8035 

16789.2239 

5562.575 
5 X  1.74 1 
5931.518 
593 1.379 
5731.151 
5780. 79 1 
5739.555 

29631.948-23549.372 
20425.711-26407.449 

5.0- 4 . 0  
1.0- 2.0 

6.0- 6.0 
7.0- 7.0 

3.0- 4.0 
5.0- 6.0 
5.0- 5.0 

4 . 0 -  4 . 0  
4 . 0 -  5.0 
2.0- 3.0 

4 . 0 -  5.0 

3.0- 3.0 

4 . 0 -  4 . 0  
4 . 0 -  4 . 0  

7.0- 6.0 
5.0- 6.0 

7.0- 6.0 
1.0- 2.0 
1.0- 1.0 
6.0- 5.0 
3 . 0 -  2.0 
5.0- 4 . 0  

2.0- 3.0  
3.0- 2.0 

3.0- 3.0 

4 . 0 -  4 . 0  
5.0- 5.0 
4 . 0 -  4 . 0  

0.000 o.ooo* 0 
1.340 0.972 358 

lE672.411-24553.200 
31049.306-25058.751 

1.190 0.000* 0 
0.000 o.ooo* 0 

1.355 1.290 65 
1.060 1.360* 300 
1.210 1.168* 42 

5929.134 1H 
1 5979.698 3 27536.236-21556.538 
1 5979.565 4 26301.732-20322.165 
1 5979.43’1 3 23108.865-23129.429 

5379.074 2 
5373,467 2 
5377.003 2 

1 5575.155 7 14353.317-20828.475 
1 5374.C93 2 21337.573-27311.653 

0.785 0.352 434 
1.137 1.035 102 
0.935 1 . 6 8 0 ~  745 1 5370.073 4 23735.353-17765.281 

5;t.?.::6 2 
5T53.157 2 
5:;5.7<,5 2 
5555.660 2W 

1 5963.249 3 2W4.706- l t356.461 1.145 1.325 180 
5767.623 1 
5367.511 1 
5957.091 1 

5556.512 2 
5966.417 2 

1 5956.83s 2 24347.551-30314.443 
wl 
w 
03 1.300 1.140* 160 

1.020 0.900 120 
1.251 1.080 171 

1.277 1.150 127 
1.262 1.050 212 

1.080 1.360* 280 
1.124 1.430* 306 
1.124 O.OOO* 0 
1.319 1.220 99 
0.830 1.413* 583 
1.235 1.250* 15 

1.021 0.800 221 
1.340 1.250 60 

0.790 1.680* 890 

5355.255 2 18963.921-24923.184 2 i . - . 
5955.032 2 I 
5754.316 2 23705.495-29569.807 4 I . - . 
5953.925 2 24149.361-30113.280 6 I . - . 
5952.713 11.1 I 
5351.335 2 26283.495-20322.165 -5 I . - . 
5961.004 3 26633.286-20672.283 1 I . - . 
5959.634 
5953.755 
953.4 3 1 
5957 . i25 
5957.415 
5957.126 
5956.7;s 
5955.379 
5954.575 
5959.153 
5953.143 

2 
1 

20734.195-26943.829 o i  
-4 I 
1 1  

I 
7 1  
4 1  

28368.5 12-22409 . E 3  
23281.721-17323.291 3 

214 
2 
1 
2 
2 
2 

19CO3.415-25160.827 
25328.907-31286.023 

23720.664-17765.281 

26:49.539-32103.687 

i 
-4 I 

I 
4 1  

-2 I 
1 1  

I 
I 
I 

1 
3 
4 

1.360 1.040* 320 
1.303 1.220 88 
1.604 1.250* 354 

_ . ~  ~ 

25590.6%-26743.829 
23274 .E%- 17323.29 1 5951.555 

5951 .’01 
5947.7 10 
5946.707 

1 
3 
2 



c 
I OFIS GES TERIl TERll 

C liAVCtIUII3ER I T? - T 1  0-C I J 2  - J l  J2 - J 1  

1 5946.165 1 20709.453-26555.622 1 

1 5943.931 2 24753.061-3C677.044 -2 
5944.076 1 

1 5943.817 2 ?2$16.990-23360.802 5 
5943.530 2 
5942.520 2 
5141.166 2 
5741.386 2 

1 5940.298 3 13345.917-24237.814 1 
1 5940.404 2 17031.874-23622.274 4 

5940.278 4 28951.847-23311.570 1 
5939.109 2 
5935.510 1 
5933.133 4 
5937.853 2 
5937.383 2 
5937.240 2 
5937.126 1 
5937.048 2 
5936.892 2 
5336.762 2 
5936.641 2 
5936.435 2 
5936.258 3 
5936.032 1 
5935.956 1 
5935.230 2 
5935.766 2 
5934.848 2 
5934.453 2 
5934.193 1 
5933.930 2 
5933.709 1 
5932.983 2 
5932.810 2 

27334.422-33273.528 3 

27228.191-21290.050 -3 

23413.710-29350.139 6 
19496.402-25432.655 5 

20540.110-26476.068 -2 

11340.715-17776.483 -2 

24653.345-18718.882 -5 

28385.761-22t551.834 3 

5732.377 1 
5932.230 2 

5931.344 2 
5931.155 1 

5930.493 2 

1 5931.633 4 25870.685-19939.052 0 

1 5930.814 2 22429.984-28360.802 -4 

5930.309 1 

1 

5930 233 
5929 .sa7 
5929.691 
5929.577 
5928.835 
5928.673 
5E8.626 
5923.557 2 

22705.158-16776.530 

-5 
4 

-1 

-2 

1 5723.315 1 26703.790-32637.106 2 
5927.993 1 
5927.615 2 
5926.896 2 

. .  

. .  

- . .  . .  
. .  . .  
. .  

. .  

. .  . .  
- . .  

. .  

. .  
- . .  

- . .  
- . .  

- . .  - . .  - . .  
- . .  

3.0- 3.0 

7.0- 3.0 
2.0- 3.0 

2.0- 3.0 
4 . 0 -  5.0 
5.0- 4 . 0  
7.0- 7.0 

1.0- 2.0 

3.0- 3.0 

4 . 0 -  3.0 
3.0- 2.0 

3.0- 4 . 0  

3.0- 2.0 

1.0- 2.0 

6.0- 5.0 

2.0- 3.0 

4 . 0 -  3.0 

4 . 0 -  4 . 0  
5.0- 5.0 
1.0- 2.0 

1.0- 1.0 

3.0- 3.0 

TERM TERM TERM I 08s TERM I 
G? Gl DG I IS IS 1 UAVELENGTH NOTES 

.-----------------+----------+-------------------- 

I 
I 

1.240 1.015 225 I 49 50 

1.275 1.245 30 i-347 -345 
1.675 0.887 783 I 120 

I 
I 
I 
I 

1.518 0.585 933 1-065 -64 
1.217 0.817 400  1-219 -219 
1.290 0.000r 0 I 142 142 
1.240 1.070* 170 I 19 

1.767 0.000* 0 I 128 123 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

16812.9699 
16818.8787 
168 19.1475 
16819.61 16 
16820.4237 
16623.2826 
16824.28M 
16826.4935 
16827.8757 

16829.6321 
16832.9447 
16834.6426 
16835.6972 
16836.5053 
16837.8380 
16838.2436 
16838.5669 

16829.2751 

I 16839.5993 
I 16839.9425 

-84 I 16840.5269 
1 
I 

0.000 0.910~ 0 I 
1.555 1.281 274 I 12 11 I 16841.0290 IS* 

i 16841.6702 I 
0.830 1.605* 775 1-160 -162 I 16841.8358 

I I 16842.1015 
0.811 0.565 246 i -160 i 16842.4249 

I 16845.0301 I 
0.860 0.504* 356 1-162 -163 I 16S46.1371 

I I 16846.8894 
1.025 0.000* 0 I 253 254 I 16847.6361 

i 16848.2636 
I 16850.3253 

I 
I I 16850.8166 i 16852.0465 

I 16852.3221 
1.170 0.000r 0 I 158 160 I 16854.1603 

I 16854.9815 
I 16855.5186 

1.279 0.887 392 I 95 98 I 16856.4877 

i 
I 

I 
I 

i 16857.4001 
I 16557.9232 
I 16858.1392 

I 
I 
I I 16859.1797 

1.217 0.000* 0 I -356 I 16859.6801 
1.290 0.817* 473 I -25 I 16560.0042 
1.252 1.049 203 I -145 I 16862.1143 

i 

215 i 16862.7057 -0.020 0.000~ o i I 16862.9050 
I 

0.855 0.820~ 35 I 68 I 16863.5348 
I I 16854.5094 

I 16365.5348 
I 16567.6303 

I 
I 

c 

I 



1 5926.776 
5925.59 1 
5926.317 
5926.079 

1 5925.652 
5925.310 

1 5925.072 
5924.756 
5924.416 
5924.300 
5;23.997 

1 5323.824 
1 5923.554 

5923.273 
5923.155 

1 5922.591 
5922.462 

1 5922.355 
5922.137 
5921.951 
5321.597 
5721.429 
5921.183 
5921.10 1 
5920.879 

1 5920.697 
5920.596 
592G. 530 

1 592il.3'!8 
1 5916.465 
1 5911.232 

59 10.973 
5910.795 
57 10.550 
53 10.458 
59 10.251 

1 5910.101 
5909.967 
5309.34 
5S09.181 
5909.099 

1 5903.739 
1 5903.578 
1 5S38.245 
2 5905.245 

5707.854 
5907.618 
5907.CE7 
5307.314 
5937.087 
59C5.851 
5s C5.592 
5?05.349 

2 5905.239 
5905.757 

I 

3 
2 
1 
2 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
4 
1 
2 
2 
2 
2 
1 
2 
2 
2 
3 
2 
2 
3 
8 
2 
2 
2 
2 
2 
2 
3 
2 
2 
2 
2 
2 
2 
1 
1 
2 

1 
2 
2 
2 
2 
2 
2 
2 

3 
L 

T2 - T1 0-C 

16155.109-22031.891 -6 

24?42.092-30667.769 5 

26317.729-32242.810 -9 

27979.161-22055.339 2 
21600.100-27523.650 4 

23281.721-29204.308 4 

19203.415-25125.763 8 

29073.454-23152.755 -2 

18046.103-23966.450 6 
14912.011-20528.475 1 
257 17.338-3 1628.6 19 1 

18573.669-24488.767 3 

27124.898-33033.638 -1 
14763.705-20672.233 0 
33553.579-39466.835 -10 
22653.955-16745.720 1 

19632.555-13726.318 2 

5.0- 4 . 0  

4 . 0 -  4 . 0  

4 . 0 -  5.0 

2.0- 3.0 
6.0- 6.0 

5.0- 5.0 

2.0- 1.0 

1.0- 2.0 

q.0- 3.0 
4 . 0 -  4 . 0  
5.0- 6.0 

1.0- 1.0 

2.0- 3.0 
1.0- 2.0 
4 . 0 -  5.0 
2.5- 2.5 

1.5- 2.5 

I I 
I 0.948 O . O O O *  0 1-153 -152 
I I 
I I 
I I 
I I 
I 1.180 1 . 2 1 5 ~  35 I 
I I 
I I 
I I 

118 
I I 
I 1.186 0.000* 0 I 
I 1.390 1.080 310 I -122 
I I 
I I 
1 1.235 0.896 339 1-008 -10 
I I .  
I 1.021 0.314 707 I 0 1 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I 1.356 0.580 776 I 194 183 
I I 
I 1 
1 0.694 0.760 66 I 065 65 
I 0.496 0.352 144 I- -21 
I 0.970 l . l l O *  140 I 093 94 
I I 
I I 
I I 
I I 
I I 
I 1.932 0.000* 
I 

I 0.980 1.265* 285 1-093 -92 

-57 

-75 
O 1  

i+ 
! 

I I 
I 1.190 0.910* 280 I -52 
1-0.066 1.430*1496 1-432 -423 
I 1.059 1.065 6 I 21 
I 1.350 1.671* 311 I 482 

i 
I 
I 
I 
I 
I 
I 160 
i+ i 

I I *  
4461 I 1.010 0.784* 226 I 

WAVELENGTH ------------ 
16867.9723 
16868.4988 
16869.2788 
16859.9562 
16871.0865 
16872.1457 
16872.8234 
16873.7233 
16874.6917 
16875.0221 
16875.8852 
16876.3781 
16877.1473 
16877.9337 
16878.2842 
16879.8915 
16880.2592 
16880.5613 
16881.1855 
16881.7158 
16852.7250 
16883.2040 
16883.9054 
16884.1392 
16884.7723 
16835.29 13 
16G81.5793 
16885.7676 
16886.2867 
16897.3692 
16912.3279 
169 13.0689 
16913.5782 
16914.2793 
16914.5140 
16915.1350 
16915.5643 
16915.9479 
16917.6168 
169 18.1979 
16918.4327 16919.4535 

16919.9245 
16920.8753 
16920.8753 
15921.9930 
16922.6740 
16923.0493 
16923.5449 
16924.1953 
16924.8714 
16925.6136 
16926.3099 
16926.6252 
16927.9207 

NOTES -------- 

IS* 

IS* 

c2 
c2 

ISP 



c 
I OSS 06s TERll  TERil I O?S 08s ODs I TERM TERM TERM I OBS TERM 

C UA'IEIIU;:3ER I T2 - T1 0-C I J2 - J l  J2 - J1 I 62 G1 DG I G2 G1 DG I IS IS 

1 

1 
1 

1 

2 

1 

1 

1 

1 
1 

1 

1 

2 
1 

1 

1 

1 
1 
1 

5905.696 
5905.432 
5'3 05.0 37 
5904.555 
5904.230 
59C4.02 1 
5903.483 
5903.246 
5903.052 
5902.735 
5902.626 
5902.437 
5$01.355 
590 1.23 1 
5900 .Z65 
5700.745 
5YOO . j50 
5900.023 
5999.991 
5399 2 2 9  
5398.530 
5S93.086 
5397.891 
5837.731 
5897'. 277 
5376.769 
5296 .Of8 
5896.628 
5296.168 
5375.814 
5295.689 
R95.448 
5294.4 15 
5373.9 16 
5893.293 
5292.672 
5292.437 
5292.254 
B91.687 
559 1.54.3 
M 9  1.032 
5370.764 
5590.620 
5359.76 0 
5239.659 
5t39.336 
5zz3.97 1 
53f3.863 
523.701 
5927.972 
5S37.252 
5C:5.117 
5PC5.632 
5894.304 
5134.030 

2 
2 
3 
2 
2 
1 
2 
2 
2 
1 
2 
2 
2 
2 
2 .  
2 
2 
3 
5 
2 
2 
2 
2 
2 
3 
2 
2 
2 
2 
2 
1 
1 
1 
1 
2 
1 
1 
2 
1 
2 
2 
2 
2 
1 
2 
2 
3 
1 
1 
1 
2 
2 
4 
2 
1 

22122.030-16276.332 

22121.353-16276.332 
25E2S.C24-31732.552 

24759.250-16356.461 

15641.100-21542.435 

22176.323-16276.332 

22219.737-28118.262 

26Z85.33.3-20938.110 

28343.462-22451.834 
22429.984-28326.6 10 

32186.115-26290.332 

30375.227-24481.313 

40412.140-46304.555 
17081.874-22974.132 

22671.890-28551 -548 

25523.024-19939.052 

20769.512-26655.622 
24742.092-11356.461 
18346.917-24231.226 

I 
2.0- 2.0 I . 

I .  
3.0- 2.0 i . 
4.0- 5.0 I . 

I .  
I .  
I .  
I .  
I .  
I .  
I .  

3.5- 2.5 I . 
I .  
I .  
I .  
I .  
I .  

1.0- 2.0 I . 
I .  

4 . 0 -  3 . 0  I . 
I .  
I .  
1 .  

5.0- 4 . 0  I . 
I .  

4 . 0 -  5.0 I . 
4 . 0 -  4 . 0  I . 

I .  
4 . 0 -  5.0 1 . 

I .  
I .  
I .  

6.0- 6.0 I . 
I .  
I .  

6.0- 5.0 I . 

3.5- 2.5 i . 
4 . 0 -  3.0 I . 

I .  
I .  
I .  
I .  
I .  
I .  

1.0- 2.0 I . 
I .  

4.0- 3.0 I . 
I .  
I .  
i .  
I .  

2.0- 2.0 I . 
I .  

2.0- 3.0 I . 
4.0- 5.0 I . 

1.295 1.880* 585 

0.780 1.8SO*1100 
1.310 1.049* 261 

1.098 1.325 227 

094 94 

197 196 
071 73 

367 

1.210 

0.750 

.&BO* 670 

.250* 500 

1.055 1.374 319 

0.000 o.ooo* 0 
1.279 1.260* 19 

1.212 1.125 87 

1.320 0.000* 0 

181 184 

211 208 

134 135 

183 
-101 

097 97 

, 
-36 

I 
i i 
I 1.217 1.147 70 1-141 -141 
I I 
I 1-083 

I 1.170 0.980* 190 I 

I I 
i 
I 

-84 

i 
I 
I 0.599 0.784 185 I- 

i i 170 
I 1.070 1.01516 55 I 111 106 
I 0.980 1 . 3 2 5 ~  345 I 209 209 
I 1.518 0.411 1107 I 28 35 
I i - 198 

HAVELENGTH NOTES 

16928.1815 
16923.9333 
16930.0707 
16931.4527 
16932.3847 
16932.9t41 
16934.5101 
16935.2072 
16935.7350 
16936.5269 
16936.9960 
16937.5283 
16940.6338 CQ 
16940.9898 
16942.0405 
16942.3822 
16943.5193 
16944.4583 
16944.5502 
16946.7390 
16948.7472 
16950.0231 
16950 .%35 
16951.0434 
16952.3483 
16953.8058 
16954.2142 C 2  
16954.2142 C 2  
16955.5369 
16956.5549 
16956.9145 
16957.6076 
16960.5795 
16962.0154 
16963.8085 . . . . - - . - - 
16965.5963 
16966.2729 
16966.7998 
16968.4327 
16968.8330 ISQ 
15970.1753 
1697 1.09 14 
1697 1.5062 
16973.9844 
16974.2754 
16975.0335 
16976.2585 
16976.5554 
16977.0369 
16979.1389 
16981.2154 IS* 
16984.4898 
16985.8894 
16959.7229 IS* 
16990.5140 ISQ 



I OES 02s TERM TERM 
C !4ALiEt!YI:!5ER I T2 - T1 0 - C  I J2 - J1 J2 - J l  

1 533.464 
1 5C83.230 
1 5333.275 

5:s2.c20 
1 5320.313 

5579.526 
1 5379.004 
1 ,%73.913 
1 5278.690 

5877.533 
1 5876.723 
1 5S75.690 
1 5873.620 

5870.650 
2 5870.521 
1 5S70.334 
1 5359.753 
1 5359.226 

5255.439 
1 5962.770 
1 5351.712 

5361.460 
1 5560.189 

2 
4 
3w 

25362.969-19779.507 
15406.760-21290.050 
20990.684-25873.930 

2 
1 26753.790-20828.475 
1 
4 27643.693-21764.690 
2 19231.917-25160.827 
2 290%.272-34966.946 
1 
i 25696.083-32572.811 
1 24903.894-30779.535 
4 29617.177-23743.557 
1 
2 15578.500- 9707.930 
2 27361.817-21491.439 
1 25328.907-31195.642 
2 19059.958-24929.184 
1 
2 30319.724-2<456.948 
2 19059.958-245'21.671 
1 
2 21737.407-27597.590 

1 5353.963 2 27415.500-21556.538 

1 5353.513 3 28268.265-22409.753 
1 5857.633 3 24153.741-30016.377 
1 5357.052 3 2Z358.619-23011,570 

1 5555.533 2 19059.953-2G918.555 

5355.723 
5355.708 

1 585<.185 
1 5551.766 
1 5848.122 
1 5844.059 
1 5842.483 
1 5340.224 
1 5335.935 
1 5Z33.541 
1 5319.824 
1 5926.209 
1 5325.648 
1 5522.751 
2 5322.576 
1 5322.419 
1 5S21.3cs 

5820.374 
1 5EPO.262 
1 5819.353 
1 5C18.4i8 
1 5317.153 
1 5315.357 
1 5513.718 
1 '5812.336 
1 5311.145 
1 5510.673 

3w 
3 
1 
2 
4 
2 
1 
2 
4 
2 
4 
4 
1 
3 
4 
1 
1 
2 
3 
3 
2 
3 
1 

27909.524-22055.339 
34030.240-28178.473 
24513.274-30461.399 
23415.666-17572.608 
22518.312-28350.802 
2%70.635-31710.912 
22509.712-28345.647 
31540.1.39-25706.606 
23004.649-?P33+.535 

25591.845-31413.230 

20235.328-25205.559 
23735.353-29554.716 
181+7.975-23965.450 
15734.151-22551.302 
2%534.240-18718.€92 
27575.418-21754.590 

3 25591.845-19773.507 
2 25664.653-30375.798 
5 20540.110-26350.982 

1 
2 1  . -  . 
0 1  . -  . 

2 9 1  . -  . 
- 2 1  . -  . 
1 1  . -  . 
3 1  . -  . 
6 1  . -  . 
0 1  . -  . 

- 1 1  . -  . 
0 1  . -  . 
1 1  . -  . 
6 1  . -  . 
3 1  . -  . 
0 1  . -  . 

- 6 1  . -  . 
- 1 1  . -  . 
6 1  . -  . 
1 1  . -  . 
1 1  . -  . 
1 1  . -  . 

- 3 1  . -  . 
3 1  . -  . 

0 1  . -  . 
- 1 1  . -  . 
- 3 1  . -  . 

1 1  . -  . 
- 1 1  . -  . 
- 3 1  . -  . 

1 1  . -  . 
- 2 1  . -  . 
2 1  . -  . 
0 1  . -  . 

- 3 1  . -  . 
4 1  . -  . 
1 1  . -  . 
1 1  . -  . 
3 1  . -  . 
1 1  . -  . 
0 1  . -  . 
3 1  . -  . 
1 1  . -  . 

- 1 1  . -  . 
-10 I . - . 
- 2 1  . -  . 
1 1  . -  . 
1 1  . -  . 

I 

I 

I 

I 

I 

I 

I 
I 

I 

5.0- 4 . 0  
1.0- 2.0 
5.0- 6.0 

3.0- 4 . 0  

4 . 0 -  5.0 
2.0- 3.0 
3.0- 4 . 0  

5.0- 5.0 
3.0- 3.0 
7.0- 6.0 

6.5- 6 .5.  
3.0- 3.0 
3.0- 3.0 
5.0- 4 . 0  

3.0- 3.0 
5.0- 5.0 

3.0- 4 . 0  
5.0- 4 . 0  
5.0- 6.0 
1.0- 2.0 
2.0- 2.0 
5.0- 4 . 0  

4 . 0 -  3.0 
2.0- 3.0 
5.0- 5.0 
2.0- 2.0 
2.0- 3.0 
2.0- 2.0 
5.6- 6.0 
7.0- 7.0 
5.0- 5.0 
0.0- 1.0 
2.0- 3.0 
3.0- 3.0 
6.5- 5.5 
5.0- 5.0 
3.0- 3.0 

2.0- 3.0 
2.0- 3.0 
3.0- 3.0 
2.0- 3.0 
2.0- 2.0 
5.0- 5.0 
3.0- 4 . 0  
3.0- 4 . 0  
3.0- 4 . 0  

i 1.330 o.ooo* o i 354 351 
I 0.830 O . O C O *  0 1-335 -330 
I 1.3C8 1.125 183 1-039 -38 
1 I 
I 0.855 0.352 503 1-051 -53 
I I 
I 1.310 0.000* 0 I 121 119 
I 1.822 0.800 1022 1-008 9 
I 1.005 1.025 20 1-040 -55 
I I 
i 1.315 

!:% 
I 0.000 
I 1.310 
I 1.340 
I 1.375 
I j E:! 

j ;:E 

I 1.026 
I 1.370 
I 1.375 
I 1.252 

I 
I 1.270 
I 1.300 
I 1.160 
I 1.320 
1 1.350 
I 1.170 

1.010* 
0.860 
o.ooo* 
1.485* 
O.OOO* 
1.070 
1.080 

o.ooo* 
1.034 

0.930 
1.290* 
0.000* 
1.413 
1.140* 
0. ooo* 

o.ooo* 
O . O O O *  
0.990 
0.555* 
0.887 
0.200 

305 
55 

0 

0 
0 

27 0 
295 

0 
34 1 

96 
80 

0 
16 1 
100 

0 

0 
0 

170 
765 
463 
970 

i 024 
1-126 
I 102 
I 206 
I 478 
1 152 
I 197 
1-157 
I 69 
I 20 
1-105 
I 
I 143 
I 120 
1-395 
I 078 
1-024 
1 210 

1-153 
! 158 
'I 8 
I 207 
I 114 
1-290 

23 
-110 

102 

152 
196 - 157 

23 
-110 

140 
121 

-396 
85 

-23 
205 

163 
175 

10 
207 
112 

-294 
i 1.287 O . O O O W  o i-296 -295 
I 1.205 0.000* 0 I 234 234 

I 0.000 0.000* 0 I 075 86 

I 1.443 1.555 112 I 438 438 
I 1.290 1.168* 122 I 116 116 
I 0.990 0.742* 248 I 084 82 
I I 

I 1.196 0.978 218 (-119 -120 

I 0.892 1.135 243 1-409 -409 
I 0.790 0.450* 340 1-269 -278 

I 1.911 0.701 1210 I 0 5 8  62 
i o:i j5  t j : S j i * 7 0 4  i -67 59 
I 1.049 0.760 259 (-169 -169 
I 0.928 0.000* 0 1-390 -391 
I 0.000 0.504* 0 1-171 -173 
I 1.120 O.OOO* 0 I 337 331 
I 0.990 0.000* 0 I 182 182 
I 0.930 1.080* 100 I- -22 
I 0.830 0 . 7 9 6 ~  34 I 093 92 

16992.1485 
16992.6511 
16992.6944 IS* 
16994.5855 
17001.2539 IS* 
17003.5296 
17005.0393 
17005.3026 
17005.9766 
17008.2825 
170 1 1.6252 
17014.6305 
17020.6269 
17029.2087 
17029.6119 
17030.0094 
17031 .8836 
17033.3694 
17044.3669 
17052.1263 
17055.2041 
17055.9374 
17059.6366 
17063.2064 
17064.2594 
17064.5170 
17067.0806 
17068.7736 
17072.6300 
17072.6913 
17077.1328 
17034.1922 i;pEgi 
171 17.9556 
17130.5331 
17137.5662 
17148.3046 
17159.1330 
17160.7854 
17169.3235 
17169.8395 
17170.3025 
17173.3434 
17176.3353 
17176.6658 
17 179.3194 
17 18 1.9324 
17185.8459 
17191.1535 
17196.0001 
17200.0538 
17203.6111 
17204.4193 

IS* 

ISP CP 

IS* 

IS* 

I 



I O D s  03s TER1I TERH I OBS OBS OBS 
C L!AVEC:U;3ER I T2 - T1 0-C I J2 - J1 J2 - J1 I G2 G1 DG 

I 
1 5209.850 2 27301.283-21491.439 1 I . - . 
1 5807.325 2 16532.104-22339.429 0 I . - . 1 53r33.900 2 13572.411-24431.313 -2 I . - . 

I 5C04.716 2 
5502.916 2 .. 

I 5799.791 2 23550.352-29350.139 4 i . - . 
1 5794.785 1 2'1031.173-29!!S5.947 11 I . - . 
1 5732.453 1 23766.135-29553.591 3 I . - . 
1 5790.593 2 23413.710-29204.305 -5 I . - . 
1 5759.753 2 18963.921-24753.634 -5 I . - . 
1 5789.513 2 22181.358-27970.831 0 I . - . 
1 
1 
1 
1 
1 
1 

1 

2 

1 
1 
2 
1 5762.265 2 25541.775-19779.507 

5783.411 6 105C6.922-16276.332 
57C5.400 2 24347.551-30133.953 
5785.668 2 22509.712-28295.380 
5785.070 4 23550.352-17765.281 
5784.465 2 25121.896-:9337.431 

5778.373 2 
5778.260 2 
5777.597 6 23100.887-17323.291 
5777.012 2 
5775.151 2 

57E2.160 2 19426.512-25208.672 

5771.661 ? 27691.000-21919.400 
5770.972 1 
5769.554 1 29118.602-34838.198 
5765.535 1 26664.150-32432.680 
5766.853 1 24432.860-18666.005 

1 
-2 

0 
-1 

0 
0 

1 

1 

-2 
5 

-1 
-3 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. .  . .  . .  . .  . .  . .  

. .  
- . .  

. .  . .  . .  

. .  
1 5761.344 5 1U97.584-24653.931 -3 i . - . 

1 5754.054 3 31460.669-25706.606 1 i . - . 
1 
1 
1 
1 
1 
1 
1 
1 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

5753.076 
5752.733 
5744.751 
5743.706 
5742.603 
5742.089 
574 1.78 1 
5739.19 1 
5733.545 
5733.452 
5773.404 
5735.495 
5735.436 
5734.316 
5733.262 
5732.232 
5731.294 
5733.822 
5729.264 
527.766 
5727.2 13 

4 22219.737-27972.815 

3 27301.283-21556.535 
3 17615.482-23359.187 
4 23315.209-17572.608 
1 25730.201-20993.110 
4 22518.312-16776.530 
2 28368.619-23129.429 
2 
5 12159.465-17897.917 
3w 
2 195-V.257-25293.751 
3 23207.020-23473.5S5 
4 19426.512-25160.827 

1 24531.050-30113.230 

4 20654.712-~~07.449 

2 241Z3.639-29321.399 

2 24153.741 -2935.947 

-2 i 
1 1  
1 1  
1 1  
2 1  

-2 I 
-1 I 

1 1  
I 

0 1  
I 

1 1  
1 1  
1 1  
2 1  
2 1  
7 1  

-1 I 
2 1  
2 1  
7 1  

I 
4.0- 3.0 I . 
6.0- 6.0 I . 
3.0- 2.0 I . 

I .  
I .  

3.G- 3.0 I . 
3.0- 3.0 I . 
1.0- 2.0 I . 
4.0- 5.0 I . 
4 . 0 -  4 . 0  I . 
3.0- 2.0 I . 
1.0- 2.0 I . 
3.0- 3.0 I . 
5.0- 4.0 I . 
3.0- 3.0 I . 
1.0- 1.0 I . 
3.0- 2.0 I . 

I .  
I .  

3.0- 4 . 0  I . 
I .  
I .  

6.5- 7.5 I . 
I .  

4 . 0 -  5.0 I . 
6.0- 7.0 I . 
3.5- 2.5 I . 
3.0- 4 . 0  I . 
5.0- 4 . 0  I . 
2.0- 3.0 I . 
4 . 0 -  3.0 I . 
5.0- 5.0 I . 
5.0- 4 . 0  I . 
7.0- 7.0 I . 
4 . 0 -  4 . 0  I . 
1.0- 2.0 I . 
4 . 0 -  4 . 0  I . 
2.0- 3.0 I . 
2.0- 2.0 I . 
3.0- 4 . 0  I . 
2.0- 1.0 I . 
5.0- 5.0 I . 

I .  
4 . 0 -  3.0 I . 

I .  
2.0- 3.0 I . 
7.0- 6.0 I . 
3.0- 3.0 I . 
5.0- 6 . 0  I . 
4 . 0 -  3.0 I . 
5.0- 6.0 I . 
2.0- 2.0 I . 
5.0- 4 . 0  I . 
2.0- 3.0 I . 

1.0- 2.0 I . 

TERM TERM TERt4 I OBS TERM 
G2 G 1  DG I IS IS 

0.985 0.000~ 0 
1.130 0.000* 0 
0.300 1.049 749 

1.090 0.910* 180 
1.245 1 .330~  85 
2.162 1.030 1132 
0.000 0 . 8 9 6 ~  0 
1.251 0.975 276 
0.780 0.194+ 536 

1.300 1.200* 100 
1.287 1.155 132 
1.090 1.680~ 590 
1.444 2 .410~  966 
1.435 0.490 945 

0.355 1.88ori525 

1.520 1.250~ 270 

1.160 1.345* 185 

1.510 1.070* 440 
1.135 1.140 5 
1.110 1 . 3 6 5 ~  255 
0.915 O . O O O *  0 
1.280 1.080 200 
1.430 1.135 295 
0.750 1.080 330 
1.160 1.325 165 
1.145 0.940* 205 
1.140 0.000* 0 
0.750 0.979 229 
0.200 0.972 772 
0.985 1.290 305 
1.450 1 . 0 3 0 ~  420 
1.335 0.555 780 
0.950 1.374 424 
1.350 0 . 0 0 0 ~  0 
1.085 1.158 83 

0.844 0.450 394 

-0.145 0.965 1110 
1.390 0.000* 0 
1.435 0.800 635 
0.667 1.070* 403 
1.450 1.050r 400 
1.507 1.135 372 
0.925 0.915 10 

-0.100 0.9 10*10 10 
1.235 0.695 540 
1.240 1.330'~ 90 

---------- 
202 203 

-247 -249 
c 31 
-066 
138 

51 
-080 -79 - 39 
-115 -108 
-170 -167 
000 -4 

-394 -394 
-047 -48 
-126 -128 
157 159 
174 172 
062 61 

-158 

055 55 
169 

441 441 
- 127 
-024 19 

28 25 
334 328 
292 292 

171 169 
65 94 

187 188 

283 280 
155 155 
060 60 
228 227 

144 144 
194 195 
170 170 
178 179 

023 41 

-135 -138 
101 103 
090 88 

-016 -20 
167 162 
086 85 
043 46 
47 52 
28 31 

-073 -72 

-071 -73 

-116 -114 

-310 -312 

WAVELENGTH NOTES 

17207 -4487 
17210.2628 IS* 
17214.9304 
17222.6679 
17228.0101 
17237.2928 
17252.1838 
17259.1145 
17264.6732 
17267.1631 IS* 
17267.8933 Is* 
17268.1981 
17277.1837 
17279.3696 IS* 
17281.1558 
17282.9633 
17289.8529 
17301.1843 
17301.5226 
17303.5080 
17305.2603 1SQ 
17310.8368 
17321.4843 
17323.3723 
17327.5097 IS* 
17330.6908 IS* 
17335.7456 
17349.5486 
17352.3220 
17364.5015 IS* 
17364.9660 
17365.9644 IS* 
17357.8108 
17374 2 7 6 1  

17378.2808 
17402.4421 
17405.6083 IS* 
17408.9514 
17410.5098 IS* 
17411.4437 
17419.3012 
17421.2622 
17421.5445 IS* 
17421.6902 
17430.5264 
17430.7057 
17434.1102 
17437.3153 Is* 
17440.4485 
17443.3028 
17444.7395 
17449.4834 IS* 
17454.0531 IS* 
17455.7323 

17377.2598 

c 



2 
1 
1 
1 
1 
1 
1 
1 
1 

1 
I 
1 
1 
1 
1 
1 
1 
1 

5726.206 
5723.339 
572 1.645 
5721.355 
5720.679 
57 19.907 
5713.6E6 
57 17.542 

57 12.821 
5712.267 
57 11.554 
5703.842 
5707.971 
5707.643 
5705.103 
5704.968 
5695.0C8 
5694.600 

57 i6.037 

3 
1 
2 
2 
1 
3 
4 
2 
2 
2 
1 
2 
2 
3 
1 
3 
4 
4 
2 

17733.703-12007.503 
20065.327-14341.947 
20799.453-26431.101 
25354.653-19343.298 
2670~.790-209~.110 
29193.490-23473.585 
31625.212-25705.606 
19555.257-25275.795 
21227.793-26943.829 

19496.402-25215 
21600.100-27311 
29068.029-23359 
26696.053-20533 
24751.439-33459 
28156.938-22451 
27196.404-21491 
18963.921-24658 
25174.233-3336s 

.672 

.658 
-187 
.110 
.091 
.834 
.439 
.931 
#.834 

I 
0 1  . -  
0 1  . -  
2 i  . -  . 
1 1  . -  . 

- 1 1  . -  . 
2 1  . -  . 
0 1  . -  . 
4 1  . -  . 
1 1  . -  . 

- 3 1  . -  . I 
- 4 i  . -  . 

0 1  . -  . 
- 2 1  . -  . 
- 4 1  . -  . 
- 1 1  . -  . 
3 1  . -  . 

-2 I _. - . 
- 1 1  . -  . 

2 5 5 ~ 4 . 5 4 2  iu 13102.903- 7495.364 3 i . - . 
i 5593.725 2 19059.953-2m3.684 - i  i . - . 
1 5693.366 2W 26283.495-31976.844 17 I . - . 
1 5693.366 2H 19074.292-24767.674 -16 I . - . 
1 5690.834 1 26633.286-32324.169 1 I . - . 
1 55S.619 2 29356.804-23568.184 -1 I . - . 
1 55B.279 2 
1 5687.301 2 
1 55c4.292 2 
1 5681.358 2 
1 5690.095 2 
1 5679.990 3 
1 5675.426 4 
1 5677.311 2 
1 5577.018 1 
1 5576.343 2 
1 5675.602 1 

5675.5+2 1 
1 5675.337 4 
1 5575.169 2 

5674.714 3 
1 5573.366 1 
1 5570.395 2 

5567.063 2 
1 5665.479 4 
1 556c1.427 2 
1 5651.537 2 
1 5553.919 2 

5559.812 1 
2 5653.255 2 
1 5652.971 1 
1 5652.793 3 
1 5552.555 3 
1 5652.452 3 
1 5651.778 3 

1 5557.857 4 

22429.984-28118.262 

27175.729-21491.433 
23004.649-17323.291 
28332.853-23152.755 
20769.512-26449.501 
25617.477-19939.052 
24455.635-30133.953 
3C932.959-56609.983 
29235.313-23518.964 
16734.151-22409.753 

21420.983-15745.648 
19203.415-13528.246 

3 m O  .242-39913.605 
24534.240-30204.635 
20425.711-26093.563 

20255.328-26072.627 

27216.458-21556.538 

28153.490-22500.225 
24742.092-30395.062 
25591.545-19939.052 
18578.669-24231.226 
25974.634-20322.165 
17500.977-23152.755 

i i  . -  . 
2 i  . -  . 
2 1  . -  . 
0 1  . -  . 
0 1  . -  . 
1 1  . -  . 
1 1  . -  . 

- 7 1  . -  . 
- 6 1  . -  . 
- 1 1  . -  . 

0 1  . -  . 
2 1  . -  . 
0 1  . -  . 
3 1  . -  . 
0 1  . -  . 
5 1  . -  . 

20540.110-26205.589 0 I . - . 
19496.402-25150.827 2 I . - . 
20769.512-26431.101 -2 I . - . 

- 1 1  . -  . 
. I  
-10 I . - . 

1 1  . -  . 
0 1  . -  . 

- 1 1  . -  . 
-17 I . - . 

0 1  . -  . 

I 

I 

I 

0.5- 1.5 
3.0- 2.0 
3.0- 3.0 
3.0- 3.0 
3.0- 4 . 0  
6.0- 6.0 
7.0- 7.0 
2.0- 1.0 
4 . 0 -  5.0 

3.0- 2.0 
6.0- 5.0 
2.0- 3.0 
5.0- 4 . 0  
1.0- 2.0 
6.0- 5.0 
3.0- 3.0 
4 . 0 -  4 . 0  
9.0- 9.0 
2.5- 2.5 
5.0- 4 . 0  
7.0- 7.0 
2.0- 2.0 
1.0- 0.0 
5.0- 4 . 0  
4 . 0 -  3.0 
2.0- 2.0 
4 . 0 -  3.0 
5.0- 4 . 0  
2.0- 2.0 
2.0- 3.0 
2.0- 3.0 
3.0- 3.0 
6.0- 7.0 
4 . 0 -  3.0 
2.0- 2.0 

3.0- 3.0 
2.0- 1.0 

2.0- 3.0 
2.0- 1.0 
1.0- 1.0 

3.0- 3.0 
3.0- 3.0 
2.0- 3.0 
5.0- 4 . 0  

5.5- 5.5 
4 . 0 -  4 . 0  
3.0- 3.0 
1.0- 2.0 
6.0- 6.0 
1.0- 2.0 

I 
1-0.510-0 .O 19* 491 
I 0.998 0.852 146 
I 1.240 0.807 433 
I 0.980 1.135 155 
I 0.855 1.374 519 
I 1.240 0.000* 0 
I 1.170 O.OOO+ 0 
1-0.145 0.706 851 
I 1.346 1.220 126 
I 
I 1.555 0.490 1065 
I 1.390 1.035 355 
I 1.284 1.030+ 254 
I 1.315 1.374 59 
I 0.647 1.255 608 
I 1.335 O.OOO* 0 
I 1.282 0.000* 0 
I 1.251 1.080 171 
I 0.000 1.165% 0 
i 0.372 1.321 949 
I 1.375 0.975 400  
I 1.080 1.095 15 
I 1.532 1.455 77 
I 1.124 0.000 0 
i 1.190 0.940* 250 
I 1.279 1.250* 29 
I 1.911 1.500* 411 
I 1.021 O.OOO* 0 
I 1.196 1 . 2 5 0 ~  54 
I 0.000 0.580* 0 
I 1.070 0.940~ 130 
I 1.360 O.OOO* 0 
I 1.000 1.200* 200 
I 1.340 1.195* 145 
I 1.270 0.000* 0 
I 0.928 1.413 485 
I I 1.663 1.145 518 

I 1.021-0.590*1611 
I 
I 1.190 1.075* 115 

I 
1488 
I 408 
1-028 
I 168 
I 161 
I 191 
I 237 
I 201 
I - 132 
I 32 
1-053 
1-093 
I 178 
I 123 
1-123 
I 131 
I 246 
1-062 

P O 5  
I - 184 
I 078 
1-197 
I 137 
I 24 
I 198 
1-109 
I 193 
I 361 
I 212 
I 12 
I 126 
1-059 
I. 
I 227 

I 198 
I 370 
I 083 
I 91 

I -395 

488 
408 
-27 
169 
158 
19 1 
237 
199 

-133 

-52 
-94 
141 
123 

-1 19 
132 
247 
-56 

-104 
189 

- 184 
87 

-195 
137 
31 

196 - 107 
194 
36 1 
208 

13 
129 
-79 

17 
228 

-394 

196 
370 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

17458.8021 
17467.4226 
17472.7193 
17473.6019 
17475.6698 
17478.0284 
17482.0047 
17485.2580 
17489.86 18 
17499.7076 
17501 -4068 . - . . . . . . - 
17503.5896 
17511.9048 
17514.5770 
17515.5681 
17523.3817 
17523.7964 
17554.4438 
17555.70 15 
17555.8803 
17558.3994 
17559.5066 
17559.5066 
17567.1649 
17574.1595 
17575.2100 
17578.2322 
17587.5373 
17596.6200 
17600.5234 
17600.8581 
17605.7059 
17609.1635 
17610.0724 
17612.1510 
17614.4659 
17614.6521 
176 15.2384 
176 15.8098 
17617.2223 
17621.4052 

IS* 
IS* 
IS* 

I S *  

CQ 

2 LNS 
2 LNS 

IS* 

IS* 
IS* 

CQ 

i 0.000 0.590* o i-012 -9 i 17630.6409 i 1.340-0.082 1422 i 111 io9 i 17638.5357 
I I 176 I 17640.9292 
I 0.830 0 . 7 0 1 ~  129 I 40 40 I 17645.9392 IS* 
I 1.555 0.800 755 1-020 -25 I 17649.2164 IS* 
I 1.070 0.807* 263 I 32 29 I 17658.0698 IS* 
I 1.180 1.290* 110 I 343 343 I 17663.2737 

i 17663.6076 i I +  
I 1.140 1 . 5 5 5 ~  415 I 404 403 I 17668.4681 
I 0.980 0.920* 60 I -3 I 17684.9834 
I 0.990 O.OOO* 0 I 195 I 17685.5403 
I 1.932 0.411 1521 I 183 180 I 17686.2818 IS* 
I 1.370 1.360* 10 I 207 201 I 17686.6072 SIGMA Q 
I 2.258 0.580 1678 1-281 -276 I 17688.7164 



I 08s OB'S TERH TERH I OES OBS OBS I TERV TERH TERM I OBS TERfl I 
C HAVEtIUiIEER I T2 - T l  0-C I J2 - J1 J2 - J1 I 62 G I  OG I 52 G I  DG I IS IS I WAVELENGTH NOTES 

I 
1 5551.659 1 23168.E55-34760.532 2 I . - . 
1 5451.356 4 Zj't15.665-17765.231 1 I . - . 
1 5550.809 4 27415.505-21764.690 -1 I . - . 

5550.630 2 I 
1 5550.503 
1 5650.417 
1 5649.854 

5549.451 
1 5645.942 
1 5641.525 
1 5640.853 
1 5640.670 
1 5640.184 
1 5639.867 
1 5536.698 
2 5635.224 
1 5635.854 
2 5535.676 
1 5635.284 

5634.766 
1 5634.225 
1 5534.095 

1 5549.550 

1 5633.456 
1 5631.256 
1 5629.475 
1 5627.179 
1 5525.474 
1 5624.899 
1 5624.435 
2 5523.372 
1 5623.128 
1 5622.077 
1 5520.115 
1 5619.192 
1 5617.083 
1 5615.573 
1 5614.791 
1 5612.695 

56 10.326 
5603.849 

1 5607.696 
1 5606.XK 
1 5605.536 
1 5505.278 
1 5604.663 
1 5503.263 
1 5502.572 
1 5600.462 
1 5599.952 
1 5538.972 
1 55T3.519 
1 5513.377 
1 5575.290 

5513.653 

2 
4 
2 
2 
1 
2 
4 
1 
1 
3 
3 
1 
2 
3 
1 
3 
2 
1 
1 
1 
2 
2 
3 
2 
1 
2 
3 
1 
5 
1 
3 
2 
1 
3 
4 
2 
2 
4 
3 
1 
2 
3 
3 
3 
2 
3 
4 
4 
1W 
3 
2 

25113.744-30764.244 

29295.313-23549.372 

22719.949-22360.802 
25900.213-3't5'10.830 
23416.666- 17776.483 
27196.404-21556.538 
24824.705-30451.399 
22799.695-17163.470 
20357.704-26033.563 
16352.000-10726.322 
29108.865-23473.35 

15406.760- 9772.532 
24437.792-30071.890 
27124.898-21491.439 
25C83.129-30714.385 
23720.664-29350.139 
24970.474-19343.298 
23578.836-29204.303 
18181.455-23806 - 3 1  
23251.721-28906.150 
20056.725-14433.351 
25636.914-31260.046 
18046.108-23668.184 
27979.161-33599.250 
27175.729-21555.533 
19S53.027-14341.947 
23631.9:s-24016.378 

22219.737-27832.430 

~0709.458-26350.982 

23735.353-29350.139 

21703.960-27311.658 
18346.917-23553.307 
27076.974-21491.439 
16734.151-22339.429 
21350.311-15745.6P~ 

195%.257-25160.827 
18502.535-24202.966 
22513.312-25118.262 
19059.953-24553.331 
12177.963- 17776 - 4-33 
262C3.495-3?931.!371 
27334.422-21735.133 

1SCi6.183-23649.372 

3 i  
2 1  

-3 I 
3 1  

I 
1 1  
1 1  
0 1  
3* I 
1 1  
1 1  
5 1  

-1 I 
5 1  

-2 I 
4 1  

I 
-3 I 
-3 I 
-3  I 

0 1  
.o  1 
3 1  
2 1  
3 1  
6 1  

-2 I 
-4 I 
1 1  

-4  I 
1 1  

:I 

. .  . .  . .  . .  

. .  . .  

. .  

. .  . .  . .  . .  . .  

. .  . .  

. .  

. .  

. .  . .  

. .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  

. .  

. .  
S i  . -  . 
2 1  . -  . 

- 2 1  . -  . 
- 2 1  . -  . 

I 
I 

i i  . -  . 
0 1  . -  . 
0 1  . -  . 

- 1 1  . -  . 
2 1  . -  . 
1 1  . -  . 
2 1  . -  . 

- 1 1  . -  . 
- 1 1  . - .  

5.0- 6.0 
2.0- 3 . 0  
5.0- 5.0 

6.0- 6.0 
2.0- 2.0 
1.0- 2.0 
5.0- 4 . 0  

4 . 0 -  4 . 0  
3.0- 4 . 0  
4 . 0 -  3.0 
8.0- 8.0 
2.0- 2.0 
3.0- 4 . 0  
4 . 0 -  5.0 
4.5- 4.5 
0.0- 1.0 
4.5- 4 . 5  
5.0- 6.0 

1.0- 0.0 
4 . 0 -  5.0 
2.0- 3.0 
5.0- 4 . 0  
3.0- 3.0 
4 . 0 -  3.0 
5.0- 5.0 
0.0- 1.0 
5.0- 5.0 
0.5- 1.5 
6.0- 6.0 
4 . 0 -  4 . 0  
2.0- 2.0 
4.0- 4 . 0  
1.0- 2.0 
5.0- 5.0 
2.0- 3.0 
4 . 0 -  4 . 0  

5.0- 5.0 
2.0- 2.0 
4 . 0 -  3.0 
2.0- 2.0 
2.0- 3.0 
4 . 0 -  4 . 0  
2.0- 3.0 
6.0- 5.0 
2.0- 3.0 
5.0- 4 . 0  
1.0- 2.0 
7.0- 7.0 
7.0- 7.0 

1.210 1 .140~  70 
1.320 1 . 6 8 0 ~  360 
1.370 O . O O O *  0 

1.302 0.975 327 
.0.145 0.490 635 
0.667 1.600 933 
1.209 1.080 129 

1.270 0.000* 0 
1.240 0.796 444 
1.070 0.887 183 
0.000 1.270* 0 
1.320 0.565* 755 
1.282 1.290 8 
1.145 0.990 155 
1.330 1.200* 130 
0.000-0.082 0 
1.050 1.391* 341 
1.210 o.ooo* 0 

0.890 0.000 0 
1.500 1.290* 210 
1.190 0.000* 0 
1.160 1 .150~  10 
0.790 0.910* 120 
1.460 1.135* 325 
1.120 0.896* 224 
0.000 0.094 0 
1.235 1.105 130 
0.047 1.925 1878 
1.335 1.210* 125 
0.694 0 . 9 4 0 ~  246 
1.186 1.606 420 
1.021 1.290 269 
0.760 0.852* 92 
0.000 1.560* 0 
0.935 0.910* 25 
0.750 0.920 170 

1.120 1.035 85 
1.518 1.265 253 
1.180 O.OOO* 0 
0.928 1.049 121 
0.350 1.145* 795 
0.694 0.000* 0 

-0.145 0.800 945 
0.910 1.012 102 
1.350 1.250* 100 
1.375 1.080 295 
0.525 0.565 40 
1.080 1.120 40 
1.240 0 .000*  0 

.---_ 

233 
101 

.008 
196 
112 
000 

180 
089 
105 
000 

.008 
270 

-114 
47 1 
142 
186 
198 
111 
105 

-225 
173 

-087 
46 

190 
-020 
-118 
-016 
420 

-151 
,118 
-012 
218 
089 
142 
054 
148 

-047 
158 

-065 
-278 
225 

-161 
313 

-130 
225 
223 
212 

-072 
-157 

148 
-128 

.----_ 

19 
235 
100 

-8 
195 
108 

5 

182 
88 

107 
-2 
-7 

27 1 
-114 
467 
141 
194 
20 1 

106 
-228 

173 
-95 
46 

19 1 
-20 

-116 
- 18 
420 

-151 
118 
- 12 
2 18 
89 

143 
53 

149 

-66 
-280 
229 

-164 
311 

-131 
222 
225 
210 
-73 

-158 
104 
148 

.+- 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

17689.0576 
17689.9434 
17691.7497 
17692.2162 
17692.7078 
17692.9771 
17694.7401 
17695.6923 
17696.0024 
17707.0006 
17720.8642 
17722.9753 
17723.5503 
17725.0775 
17726.0738 
17736.0395 
17737.5311 
17735.6641 
17739.2559 
17740 -4899 
17742.1207 
17743.8243 
17744.2338 
17746.2465 
17753.1795 
17758.7961 
17766.0421 
17771.4267 
17773.2434 
17774.7096 
17778.0696 
17778.8410 
17782.1646 
17785.3725 
17791.2944 
17797.9743 
17802.7601 
17805.2396 
17811.8488 
178 19.4100 
17824.1024 
17827.7673 
17831.9266 
17834.6369 
17835.4578 
17837.4149 
17841.8716 
17844.0722 
17850.7950 
17852.4207 
17855.5455 
17856.9903 
17857.4432 
17857.7207 
17872.5243 

.---- 

IS* 
IS* 

IS* 

IS* 

IS* 

IS* 

IS* 

c 



I 06s 03s TE4N TERM 
C U\VEtld:!!?ER I T 2  - T 1  0-C I J2 - J1 J2 - J1 

1 Et73.256 
1 5570.1L9 
1 55f6.677 

1 5533.270 
1 5531.333 
1 5530.724 

5520.175 
1 5577.084 
1 5575.306 
1 5573.208 
1 5571.458 

1 -EE3’i.840 

1 5556.755 
1 5C65.691 
1 5565.043 
1 5555.763 
1 5564.420 
1 5554.260 
1 5553.724 
1 5553.473 
1 5553.603 
1 5562.819 
1 5561.G52 
1 5551.357 

555 1.278 
5553.677 

1 5556.010 
1 5555.444 
1 5555.120 
1 5552.391 
2 5555.854 
1 55;9.7c8 
1 5549.396 
1 5519.051 
1 5547.432 
1 5545.899 ~~ ~ 

1 55’16.0’15 
2 5540.634 
1 5545.436 

3 
1 
1 
2 
2 
2 
2 
3 
1 
1 
2 
3 
4 
1 
2 
2 
2 
4 
1 
2 
1 
2 
3 
2 
2 
3 
2 
1 
2 
1 
1 
2 
2 
1 
4 
2 
3 
2 
5 
2 
3 

5510.412 2:i 
1 5540.034 3 
1 5533.727 2 
1 5537.271 2 
1 5535.597 3 
1 5531.460 2 
1 5530.556 5 
1 5528.250 3 
1 5526.CC6 2 

5525.478 2 
1 55?3..5911 4 
1 5523.715 1 
1 5517.745 5 

5515.575 2 

21337.573-15745.665 
24780.935-30371.819 
2705’t.840-32645.106 
29505.5C5-24016.378 
23763.470-29350.139 
28336.676-22151.834 
26372.321-212SO.050 
24537.792- ltS56.46 1 
13726.661-19337.447 

27063.524-21491.439 
12222.613-17897.917 
8768.139-14X1.947 

26023.294-22451.834 
24751.433-30318.195 
22176.323-27743.009 
30359.724-24753.684 
22339.053-17323.291 
19074.292-24653.713 
19203.415-24767.674 
15424.387-20788.110 
176 15.482-23178.955 
27054.840-21491.439 
?4653.3‘t5-3!1216.163 
25706.036-31267.919 
241c8.639-18627.291 

24648 
26285 
24816 
24991 
19277 
16532 
25328 
l e 5 3  
22181 
22423 
15074 
242G5 
27096 

.621-30204 -635 

.10$-22031.831 

.907-1977’9.507 

.317-29402.369 

.984-27976.881 

.292-13528.246 

.690-18566.006 

.974-21556.538 

.368-2772a.796 

27781.032-33321.067 
23315.209-17776.483 
17615.422-23152.755 
27301.283-21764.690 
24 153. 74 1- 18527.23 1 
19672.41 1-24202.956 
23100.C37-17572.605 
22318.340-25345.647 

24331.050-12355,451 
22237.032-2Ct50.802 
25239.917-29322.165 

I 
0 1  
5 1  
0 1  
1 1  
8 1  

-2 I 
-1 I 
2 1  

-2 I 
I 

-1 I 
0 1  
0 1  

-2 I 
-1 I 
5 1  
0 1  
1 1  

-1 1 
1 1  
1 1  
0 1  
2 1  
1 1  

-1 I 
-1 I 

I 
I 

-4 I 

0 1  
2 1  
1 1  

-4  I 
-1 I 
4 1  
2 1  
0 1  
0 1  
0 1  

: I  

i 
-1 I 

1 1  
-2 I 
-1 I 

0 1  
1 1  
I I  

-1  I 
I 

1 1  
5 1  

-4 I 
I 

4.0- 3.0 
2.0- 3.0 
4 . 0 -  5.0 
5.0- 5.0 
4.0- 3.0 
6.0- 5.0 
1.0- 2.0 
4 . 0 -  5.0 
3.0- 4 . 0  

3.0- 3.0 
2.0- 3.0 
2.0- 2.0 
4 . 0 -  5.0 
1.0- 2.0 
1.0- 2.0 
3.0- 4 . 0  
4.0- 4 . 0  
2.0- 2.0 
2.0- 2.0 
3.0- 4 . 0  
2.0- 1.0 
4 . 0 -  3.0 
1.0- 2.0 
2.0- 3.0 
1.0- 1.0 

0.0- 1.0 
5.0- 6.0 
2.0- 3.0 
3.0- 2.0 
3.5- 2.5 
3.0- 4 . 0  
3.0- 4 . 0  
4 . 0 -  3.0 
3.0- 3.0 
4.0- 3.0 
2.0- 1.0 
1.5- 2.5 
4 . 0 -  4.0 

6.0- 5.0 
2.0- 2.0 
2.0- 2.0 
4 . 0 -  5.0 
2.0- 1.0 
6.0- 5.0 
3.0- 2.0 
5.0- 6.0 

5.0- 5.0 
3.0- 3.0 
6.0- 6.0 

OBS OBS 06s 
G2 G1 DG ------------------ 

TERM TERM TERM I OBS TERM 
62 G 1  06 I IS IS ------------------*---------- 

I 
1.137 1.145 8 I 342 342 
0.830 0.640* 190 I -210 
1.225 1.135 90 I 000 -1 
0.000 1.560* 0 I 152 153 
0.970 0.910* 60 1-047 -48 
1.216 0.000* 0 I 212 215 
2.690 0.000* 0 I 139 137 
1.500 1.325* 175 I 322 321 
1.150 0.000* 0 (-148 -146 

0.960 0.000* 0 
1.036 0.450 586 
0.362 0.852 490 
1.240 O.OOO* 0 
0.6‘17 0.940 293 
1.210 0.568* 642 
1.010 0.975 35 
1.263 1.250+ 13 
1.532 O.OOO* 0 
1.021 1.455 434 
1.106 1.374 268 
1.450 1.130* 320 
1.225 0.000* 0 
0.860 1.143* 283 
1.290 1.080 210 
0.667 O.OOO* 0 

I 95 
I 283 283 
I 32 38 
(-401 -401 
1 227 228 
I -43 
I 190 191 
1-115 -110 
I 353 353 
1-194 -199 
1-372 4;; 

(-354 -356 
I 139 140 
1-032 -32 
I 126 128 
I 160 162 
I 132 
I 80 

0.000 0.590* o i 32 37 
1.055 1.120* 65 I 22 29 
1.165 0.640 525 1-044 -45 
1.245 1.600 355 I 072 70 
0.847 0.7134 63 I 377 378 
0.300 o.ooo* o i 057 s 
1.340 0.000* 0 I 079 80 
0.785 1.265* 479 1-071 -70 
0.780 1.060* 280 I 086 84 
1.279 1.030 199 I 87 82 
1.532-0.590~2122 I 197 197 
0.853 1.365 502 I 189 191 
1.180 1.290* 110 I 254 253 

40 
I 

1.250 1.200~ 50 I 
1.335 0.565 770 1-068 -70 
1.450 0.550 870 1-349 -349 
0.985 O.OOO* 0 I 208 206 
1.240 O.OOO* 0 I 118 117 

1.520 0.555 965 I 30 31 

1.450 1.325* 125 I 116 116 

1.250 1 . 3 6 0 ~  110 1 271 271 

1.190 1.012* 178 1-008 -6 

1.335 0.000* 0 1-349 -346 
I 10 

1.110 0.887* 223 I -96 

I 071 

WAVELENGTH ----------- 
17881.360 17878.0473 1 

17883.3529 
17883.791 1 
17894.8415 
17900.7276 
17908.9689 
17911.9754 
17913.7375 
17915.6925 
17925.6220 
17931.3450 
17936.1578 
17943.7231 
17958.8827 
17959.089 1 
17961.1896 
17962.0835 
17966.4188 
17966.9354 
17968.6663 
17969.4770 
17969.7031 
1797 1 .%96 
17974.6 172 
17976.3140 
17976.5694 
17934.. 9810 
17993.6141 
17995.4474 
17996.4969 
18005.3422 
18010.2954 
18013.7872 
18015.0597 
18016.1797 
18021.4377 
18023.1694 
18025.9414 
18043.3860 
18044.1937 
18044.2718 
18045.5030 
18049.7613 
18054.5074 
18055.7053 
18073.4744 
18076.4286 
18083.8707 
18083.6936 
18089.7672 
18095.9493 
18098.8158 
181 18.3833 
18125.5265 

NOTES .------_- 

IS* 

ISQ 

IS* 

IS* 

IS* 

IS* 
IS* 
IS* 

IS* 
IS* 

IS* 



1 5513.802 4 
1 55G9.575 4 
1 5509.060 2 
1 5505.221 2 
1 5500.005 2 

5r198.690 1 
1 5498.304 4 
1 5696.131 2 

5495.239 2 
2 5494.280 2 
1 5491.170 1 
1 5490.809 3 
2 5Ga.553 2 

1 5436.781 3 
1 5482.576 2 
1 5482.147 3 

5478.592 1 
5478.268 3 
5476.229 4 
5474.446 2 
5473.631 1 
5473.405 4 
5473.249 1 
5472.534 4 

1 5467.879 2 

5472.260 1 
5459.228 2 
5466.324 2 
5465.655 2 
5’165.465 3 

5’163.101 2 
5164.824 2 

1 5451.077 2 
1 5459.493 1 
1 5459.135 2 
1 5<53.572 2 
1 5457.974 1 
1 5457.690 1 
1 5456.672 3 
1 5455.869 1 
1 5453.870 4 ~ ~~ ~ 

1 5452.574 2 
1 5551.765 2 
1 5451.441 1 
1 5450.649 1 

s’t47.973 1 
1 54’12.669 1 
1 5439.843 1 
1 5’137.638 2 
1 5436.078 4 
1 5435.348 1 
1 5rt33.152 4 
1 5427.857 3 
1 5424.693 2 
1 5421.166 2 

22837.092-17323.291 1 I . - . 
23276.852-17765.281 -1 I . - . 
22iiS.737-27728.796 1 I . - . 
252C3.152-30714.345 -2 I . - . 
2;613.274-30113.280 -1 I . - . 

I 

I 

27054.840-21556.533 2 I . - . 
20709.458-26205.539 0 I . - . 
12992.644- 7G98.364 o i . - . 
24703.894-30395.052 2 I . - . 
31197.417-25706.606 -2 I . - . 
22552.035-17163.470 -2 I . - . 
24149.361-29637.242 -2 I . - . 
16595.109-22081.891 -1 I . - 
11340.715-17323.291 0 
21227.793-15745.648 2 

23951.847-23473.585 6 
23514.130-29290.355 4 

19959.027-25ft32.655 3 
24816.699-19343.293 4 
26301.732-20328.475 -8 
21218.180-15745.648 2 
26572.235-320M. 652 4 
29118.602-23549.372 -2 
24742.092-30210.416 0 
28595.0SS-23129.429 -4 
29209.020-23743.557 2 
23037.432-17572.608 0 

23515.209-23793.800 1 

22509.712-27972.ai5 -2 

- . .  . .  . .  - . .  - . .  
- . .  - . .  . .  - . .  

. .  - . .  - . .  - . .  - . .  - . .  

. .  
21737.407-16276.332 2 i . - . 
29108.855-23649.372 0 I . - . 
23550.352-23009.483 4 I . - . 
22518.312-27976.881 3 I . - . 
29914.927-24455.94s -5 I . - . 
27909.524-22451.834 0 I -. - . 
30375.227-24918.555 0 I . - . 
28467.436-23011.570 

12322.613-17765.281 
25983.129 -30522.97 1 
24720.935-19543.293 
20769.512-26205.599 
22083.306-27523.650 
15355.23-21230.053 
27979.161-22551.302 
9724.351- 4299.659 
22307.633-27722.795 

; I  
5 1  
-3 I 
3 1  
6 1  

I 
1 1  
1 1  
1 1  
1 1  
4 1  
0 1  
-2 I 
1 1  
3 1  

3.0- 4 . 0  
4.0-  3.0 
4.0- 3.0 
5.0- 4 . 0  
5.0- 6.0 

4 . 0 -  4 . 0  
3.0- 3.0 

2.5- 2.5 
3.0- 4 . 0  
7.0- 7.0 
3.5- 4.5 
5.0- 6.0 
3.0- 4 . 0  
3.0- 4 . 0  
4 . 0 -  3.0 
2.0- 3.0 
5.0- 6.0 
6.0- 6.0 

1.0- 2.0 
2.0- 3.0 
5.0- 4.0 
3.0- 3.0 
2.0- 1.0 
4.0- 4 . 0  
4 . 0 -  4 . 0  
6.0- 5.0 
7.0- 6.0 
1.0- 2.0 
5.0- 4 . 0  
3.0- 2.0 
5.0- 4 . 0  
3.0- 4 . 0  
2.0- 3.0 
3.0- 3.0 
4 . 0 -  5.0 
6.0- 6.0 
5.0- 4 . 0  
2.0- 2.0 
2.0- 2.0 
5.0- 5.0 
5.0- 4 . 0  
4 . 0 -  5.0 

2.0- 3.0 
5.0- 6.0 
2.0- 3.0 
2.0- 3.0 
6.0- 6.0 
1.G- 2.0 
2.0- 3.0 
3.0- 2.0 
3.0- 5.0 

I 
1.110 1.250* 140 I 358 367 
1.604 1.680~ 76 I 154 162 
0.750 1.060 310 I 108 109 
1.140 1.150* 10 1-064 -66 
1.160 1.050 110 I 094 90 

1.225 1.290 65 I 163 164 
1.240 0.701 539 I 28 36 

0.643 1.321 678 I 185 185 
0.915 0.920 5 1-111 - 1 1 1  
0.000 o.ooo* 0 I le8 188 
1.185 1.200 15 I 450 460 
1.262 1.020 242 I- -15 
0.999 O.OOO* 0 1-112 -113 
0.811 1.250* 439 1-395 -398 
1.346 1.145 201 I 299 299 
1.335 1.083 252 1-060 -62 
1.290 0.000* 0 I 142 143 
0.890 0.920 30 I 044 46 

0.760 1.281* 521 I 332 
1.165 1.135 30 I 178 177 

I 

I 146 

I 091 

1.060 0.352~ 708 1-004 -5 

1.014 0.800 214 I 000 -1 

0.980 l.l6O* 180 1-065 -65 

0.860 1.145 285 I 385 383 

1.510 O.OOO* 0 I 148 

1.200 1.168* 32 I 90 85 
1.390 O.OOO* 0 I 107 106 
0.870 0.555 315 I 359 359 
1.287 0.979 308 1-024 -26 
1.026 1.880* 854 I 166 165 
1.210 0.000* 0 I 165 171 
1.090 0.695* 395 I 066 68 
1.350 1.080 270 I 096 96 
1.194 0.000* 0 I 199 200 
1.270 O.OOO* 0 I 166 167 
1.320 0.000* 0 I 107 107 
1.210 0.000* * 0 I 135 137 
1.036 0.565 471 1-163 -162 
1.350 0.194 1156 I 20 23 
1.180 O . O O O *  0 I 326 322 
1.235 1.035 200 I 096 100 
1.310 1.010* 300 I 186 186 

1-318 
1.036 1.680, 644 1-406 -404 
1.160 O.OOO* 0 1-385 -376 
0.830 1.135* 305 I 342 342 
1.070 0.701~ 359 I 094 92 
1.060 1.080 20 I 120 119 

1.185 O.OOO* 0 I 131 128 
0.442 1.482 1040 I 132 184 

1.103 0.000* 0 1-342 -342 

1.434 1.060 374 1-016 -16 

18131.3549 

18146.9617 
18159.6 163 
18 176.8382 
18181.1852 

18189.6503 IS* 

18 195.7783 

18207.2808 
18214.7315 IS* 
18217.0017 
18220.6473 

18247.8822 IS* 
18248.96 14 
18255.7562 

18264.4211 
18265.1752 
18265.6958 

18268.6631 
18279.1249 
18282.1467 
1829 1.0743 IS* 

18293.8557 
18299.6254 Is* 
18305.4076 
1831 1.7190 
18312.9 198 
18314.8056 
18316.8153 
18317.7684 
18321.1858 

iai45.2621 

iai82.4615 

iai92.6029 

18206. oax 

ia234.6221 
ia236.0490 

ia261.7020 

1826a.0823 

1829 1.7 101 . 

18341.4309 

18400.4641 
18418.4481 
18423.1908 
18441.1808 IS* 



1 5420.827 3 23$13.710-2S534.535 2 
1 5417.404 2 2?590.9S@-23473.555 -1 
1 5417.083 1 1335.116-24553.200 -1 
1 5412.720 3 25132.231-19779.507 -4  
1 5410.295 2 229t2.904-17572.6GS 0 

1 5405.429 4 16304.260-21709.745 4 
1 5403.272 3 26935.711-21491.439 0 

1 5399.852 3 21031.253-26431.101 9 

2 5406.105 3 19397.055-13990.952 2 

1 5399.852 2 24153.741-29553.591 2 

5338.706 2 
1 5355.665 5 22719.949-17323.291 7 
1 5395.222 4 25717.383-20322.165 -1 
1 5394.644 4 12177.963-17572.608 -1 
1 5392.861 3 19558.257-24951.118 0 _ _  - _. _ _  -~ 
i 53~0.731 2 28749.920-23359.187 -2 
1 5390.539 1 30319.724-24929.184 -1 
1 5390.182 3 23814.130-29204.308 4 
1 5389.854 4 25523.967-13339.052 -1 
1 5X6.934 1 23555.887-23178.955 2 
1 

1 

1 
1 
1 
1 

1 

1 
1 

1 
1 
1 

1 
1 
1 
1 

5394.175 
531.312 
5379.437 
5379.022 
5375.330 
5375.183 
5371.893 
537 1 . 3 9  
5369 .e49 
5366.568 
5354.514 
5363.486 
5353.524 
5357.587 
5357.425 
5352.074 
5351.351 
5346.222 
5343.898 
5343.833 
5342.70 1 
5341.162 
5340.430 
5335.606 
5334.742 

1 
3 
1 
2 
3 
2 
2 
2 
1 
1 
1 
2 
2 
3 
1 
2 
1 
2 
2 
2 
2 
3 
1 
3 
2 

28513.607-23129.429 

19203.415-24582.849 

18591.122-23366.450 
22429.984-27805.163 
29021.267-23549.372 
24644.996-300?5.377 

28335.761-23022.274 

26374.994-31732.5Z2 
26C35.528-32242.810 

19959.027-25310.375 

30262.453-24918.555 

31049.306-25706.606 
19425.512-24767.674 
29355.804-24015.378 
25100.857-17765.281 

27755.977-22409.753 

-3 

3 

2 
4 

-2 
-1 

-1 

-1 
3 

3 
-2 

0 

1 
0 
4 
0 

1 5331.281 2 27035.974-21764.690 -3 
1 5331. o 17 2 23207.126-%533. iji 5 
1 5329.618 2 26317.729-23PES.110 -1 
1 5328.848 3 25235.23-21555.538 -2 
1 53?6.3>9 2 315%0.1’t3-25213.253 3 
1 5324.057 1 20769.512-25C93.563 6 

5323.012 2H 

5322.503 2 
1 5322.722 2 22509.712-27E32.430 4 

1 5321.777 2 21515.136-26335.911 2 

4 . 0 -  5.0 
7 .0-  6.0 
7.0- 6.0 
4 . 0 -  4 . 0  
2.0- 2.0 
0.5- 1.5 
4 . 0 -  3.0 
3.0- 3.0 
2.0- 2.0 
2.0- 3.0 

4 . 0 -  4 . 0  
5.0- 6.0 
1.0- 2.0 
2.0- 3.0 
2.0- 3.0 
3.0- 4 . 0  
6.0- 5.0 
3.0- 3.0 
2.0- 1.0 
5.0- 5.0 

2.0- 2.0 

4 . 0 -  3.0 
4 . 0 -  5.0 
4 . 0 -  4 . 0  
3.0- 2.0 

6.0- 5.0 

4 . 0 -  5.0 
5.0- 5.0 

1.0- 0.0 
3.0- 2.0 
6.0- 6.0 

7.0- 7.0 
3.0- 2.0 
5.0- 5.0 
3.0- 3.0 

4 . 0 -  5.0 
8.0- 7.0 
4 . 0 -  4 . 0  
5.0- 4 . 0  
7.0- 7.0 
2.0- 1.0 

5.0- 4 . 0  

1.0- 2.0 

DBS OBS OBS 
62 G l  DG ----------------- 

I I 
0.000 0 .978~  0 1-045 -49 I 18442.3340 

1.155 O . O O O *  0 1-325 -324 I 18455.0304 
1.272 O . O O O *  0 I 200 202 I 18453.9869 

1.763 O.OOO* 0 1 8 11 I 18469.9564 
1.257 0.555 702 I 307 I 18478.2316 
3.328 1.725 1600 i 138 
1.285 0.930 305 I 16 
1.465 O.OOO* 0 I 181 
1.240 1.030* 210 1-086 
1.455 0.807 643 1 054 

I - 182 
1.070 1.250* 180 I 162 
0.970 1 . 3 6 0 ~  390 I 149 

134 i 18492.5566 
18 I 18494.6640 

182 I 18502.2524 
-85 I 18513.9709 
57 I 18513.9709 

I 18517.6951 
164 I 18524.9043 
149 I 18529.8590 

-0.145 0.840 985 I 209 209 I 18537.9714 
1.480 1.030* 450 I 225 220 I 18545.2961 
1.010 1.030 70 1-134 -137 I 18545.9567 
0.890 0.896 6 I 20 26 I 18547.1850 
1.340 0.000* 0 I 091 93 I 18548.3137 
0.911 1.1301 219 I 112 114 I 18558.3679 
1.157 1.168 11 I 183 182 I 18567.8777 

I 1 18577.7553 

0.525 0.555 30 i-373 -372 I 18531.8443 

. - - - - . - - - . 
0.965 0.760 205 i-i54 -149 i 18598.4308 
1.279 1.024 255 I 90 80 I 18598.9394 
0.000 O.OOO* 0 I 132 134 I 18610.3303 
1.195 1.140 55 1-219 -219 I 18612.1077 

i 51 
I 092 
i 285 

1.025 0.817 208 I 080 78 
I 148 

0.000 1.049 0 1-010 -12 
1.055 1.215 160 1-040 -43 

i 
0.760 0.000* 0 I 308 306 
1.370 1.413 43 I 126 129 

18617.4142 
18628.7965 
18635.9292 
18639.5011 
18656.7613 
18560.0243 
18660 .%85 
18679.2454 
18681 -7690 
18699.6918 

1.284 O . O O O W  o i 138 140 i 18707.8241 
I I 18707.8241 . - . . . . - - . . 

0.000 o.ooo* o i 193 193 i 18712.0154 
1.435 1.455 20 1-298 -295 I 18717.4071 
1.190 1.550* 370 1 304 I 18719.9727 
1.520 1.680* 160 I 057 59 I 18736.8977 

1.180 O . O O O *  0 
1.135 1.060 75 
1.180 1.374* 194 

, 1.055 1.290 235 
1.205 0.000* 0 

1 1.070-0.082*1152 
1 
I 1.287 0.920. 367 
I 
I 1.180 1.260* 80 

i 081 I 18739.9323 
235 232 I 18748.5813 

36 38 I 18753.0266 
149 149 I 18757.9492 
145 146 I 18760.6597 
000 261 I 18767.5238 
135 136 I 18777.5420 

I 18781.2234 

-020 I 18783.0244 
-032 -33 I 18782.2516 

-232 -231 1 18785.588 

NOTES - - - - - - - - 
IS* 

IS* 

IS* 

21n5 
21n5 

IS* 
IS* 

IS* 

2 LNS 
2 LNS 

IS* 
IS* 

ISQ 

IS* 
IS* 



. 

c 
C I.I'iVZtiU::F!ER -- ---------- ~ 

1 5321. l tS 
1 5319.450 
1 5318.572 
1 5314.747 
1 5313.810 
1 5312.699 
1 5336.534 
1 5305.478 
1 5305.352 
1 5255.227 
1 57-35.078 
1 5294.724 

5293.649 
1 5292.902 

5292.684 

I T2 - T I  * 0 - C  

2 16734.151-2;055.339 0 

1 30512.3?3-25??3.751 0 
3 2Yt13.710-22753.159 11 

3 2'535.314-20322.165 -2 

2 56554.150-31976.84; 5 
2 25575.333-31?9,1.&71 1 
2 30375.227-25068.751 2 

2 ;5:09.~-30522.971 1 

2 ltS97.5S't-2;202.966 0 
4 lFC55.603-25150.527 3 
5 25(371.535-19779.507 0 
3 23701.535-29iC4.308 1 
1 1iCtt5.776-22339.429 -4 
6 24149.361-1t356.461 2 
1 

1 5292.145 2 21515.136-25307.278 3 
1 52?2.00< 2 2C470.960-23178.955 -1 
1 5287.630 2 XS't4.153-21556.535 5 
1 5X7.565 3 25959.8(,9-?0672.253 2 
1 5ZC5.612 5 21031.253-15745.648 2 
1 5283.661 2 23951.847-23558.184 -2 
1 5281.637 
1 5231.174 
1 5277.845 
1 5272.045 
1 5270.551 
1 5267.070 
1 5255.727 
1 5265.521 
1 5265.179 
1 5264.485 

5262.744 
1 5r62.656 
1 5253.972 
1 5255.872 
1 5255.714 
1 5255.714 
1 5253.967 

5253.79 1 

1 20425.711-25707.343 0 

2 18346.917-23618.964 -1 

1 22837.092-23118.262 4 
1 24012.505-29250.355 -2 

1 26253.661-209Y3.110 0 
2 28545.024-23178.955 1 
2 22705.1-53-27970 .a1 4 

2 25044.687-19779.507 -1 
1 22837.092-17572.608 1 
2 
4 16155.iO9-21417.765 0 
2 24091.173-23350.139 6 
2 22176.323-27432.195 0 
211 23578.836-25334.535 15 

2 27705.804-22451.834 -3 
2 

3 154C5.760-20672.253 -2 

2n 2~+030.570-29346.299 -15 

. . 

5252.136 5 
5-350.702 1 
5249.529 7 29901.880-2%652.353 2 
5242.2S9 3 321Z6.115-26943.623 3 
5249.950 2 24644.996-29535.947 -1 
52G0.516 2 - 
5239.C67 2 21703.950-26943.827 -2 
5239.0;5 3 18963.921-2C232.966 0 
5233.8?5 3 21515.136-16276.332 2 
5135.963 3 2390.930-34127.955 3 
5235.247 2 17242.750-1ZJC7.503 0 
5 3 2 . 4 7 5  3 !9426.5:2-21553.931 -1 

2 522i .776 1 25C03.€45-?0175.295 26 
1 5?2?.356, 3 Z3756.135-1853.782 2 
1 5-C?.?'15 3 15449.472-20572.390 -3 
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2.0- 3.0 
4 .0 -  4 . 0  
3.0- 3.0 
6.0- 6.0 
5.0- 6.0 
6.0- 7.0 
7.0- 7.0 
6.0- 7.0 
5.0- 5.0 
4.0- 3.0 
4 . 0 -  4 . 0  
5.0- 5.0 
1.0- 2.0 
5.0- 5.0 

1.0- 1.0 
2.0- 1.0 
4 . 0 -  4 . 0  
1.0- 2.0 
2.0- 3.0 
5.0- 4 . 0  
1.0- 2 . 0  
3.0- 3.0 
6.0- 6.0 
2.0- 3.0 
3.0- 4 . 0  
1.0- 1.0 
1.0- 2.0 
1.0- 2.0 
4 . 0 -  4 . 0  
3 . 0 -  2.0 

5.0- 4 . 0  
3.0- 3.0 
1.0- 1.0 
5.0- 5.0 
7.0- 7.0 
5.0: 5.0 

8.0- 9.0 
4 . 0 -  5.0 
3.0- 3.0 

5.0- 5.0 
4 . 0 -  5.0 
1.0- 2.0 
7.0- 8.0 
2.5- 1.5 
5.0- 4 . 0  
2.5- 3.5 
1.0- 2.0 
0.0- 1.0 

0.923 O.OOO* 0 
0 .000 1 . 0 3 5 ~  0 
1.408 0.965 443 
1.335 1.360* 25 
1.140 O.OOO* 0 
1.135 1.035 40 
1.150 1.120* 30 
1.320 O.OOO* 0 
1.220 1.012 268 
1.100 0.800 300 
1.507 O.OOO* 0 
1.242 0.896 346 
1.474 1.049 425 
1.262 1.325 63 

1.180 0.550* 630 
1.104 1.130* 26 
1.020 1.290 270 
1.037 1 . 4 3 0 ~  393 
1.455 1.145 310 
1.290 0.940* 350 
1.340 0.720 620 
1.110 1 . 2 5 0 ~  140 
1.248 0.920 328 
1.518 O.OOO* 0 
0.965 1.374 409 
0.745 1.'130* 355 
0.020 0.194r 214 
0.890 1.430* 540 
1.210 o.ooo* 0 
1.110 0 . 5 5 5 ~  555 

0.948 0.802 146 
1.245 0.910 335 
1.210 1.130* 80 
1.120 0 . 9 7 8 ~  142 
1.130 1.200* 70 
1.160 O.OOO* 0 

1.450 O . O O O *  0 
1.212 1.220 8 
1.195 1 .330~  135 

1.120 1.220 100 
1.251 1.012 239 
1.180 1.880* 700 
1.272 1.185 87 
1.200-0.019*1219 
1.435 1.OSO 355 
1.029 1.515 4e5 
2.162 1.600 552 
0.000 o.ooo* 0 

I 
,352 -351 I 18787.6662 

102 102 I 18796.9071 
164 164 I 18310.4352 

-347 I 18313.7521 

.024 -27 I 18539.5434 IS* 

-010 -10 I 188G3.6392 IS* 
0 -14 I 18879.7769 IS* 

4 2 I 18793.7693 IS* CQ 

28 29 I 12817.6865 IS* 

110 109 I 18839.7472 IS* 

63 62 I 18880.3082 
. l o 1  -100 I 18%1.5705 

91 96 I 18885.4048 
209 209 i 18858.0702 

I 1ZM3.8482 . - - - - . - . - - 
-334 -331 i 18390.7720 
113 113 I 18891.2753 
281 283 I 18906.9024 
203 204 I 18907.1241 
088 86 I 18914.1209 

-136 -136 I 18921.1050 
120 119 I 18928.3558 - 

1 2 i i853O.OiS3 
-115 -112 I 13941.9446 
-296 -295 I 18962.7907 
226 227 I 18968.1695 
146 144 i 18980.7056 

-020 -22 I 18985.5465 
-352 -352 I 18985.2893 
344 348 i 18987.5225 
344 343 I 18990.0256 

I 18996.3078 
32 34 I 18996.6255 

1% 153 i 19021.7171 
237 235 I 19028.0421 

15 I 19028.6795 
372 I 19034.6756 

-033 
-267 
-101 
-219 
+ 
328 
066 
476 
035 
340 
016 

-101 
000 

-37 i 19070.4300 

7 I 19082.23~3 

-268 I 19075.3022 

-220 I 19079.2448 
I 19076.8820 

323 I 19083.1089 
62 I 19089.8G64 

476 I 190'36.0819 
42 I 19106.4065 

340 I 19123.3721 
17 I 19124.9086 

-102 I 19141.1703 
I 19142.0829 

IS* 

IS* 

IS* 
103 103 I 19009.9329 

-128 I 19021.1453 * 39 I 19021.7171 IS* 2LNS 
IS* 2LNS 

IS* 

I 19039.8741 
043 43 I 19044.1286 

IS* 

IS* 



I . 2.0- 1.0 I 
5213.848 1 I I 

1 5219.378 2 28320.548-23501.171 1 I . - . 0.0- 1.0 I 
5213.360 2 I I 

I 
1 5220.337 3 22416.990-27637.377 0 I . - 

1 5217.724 2 26654.150-318%1.871 3 I ~ - . 6.0- 7.0 I 

11 
I 
1-005 

I 

1.675 1.280 395 I* 

0.000 0.565 0 1-049 -58* 

19150.4395 
19152.4170 IS* 
19154.1417 
19 157.8783 
19160.2135 
19160.5917 
19165.3999 

I 19169.3725 IS* 

1.135 1.120 15 i 47 46 
1.257 1.680* 423 I 336 335 

-0.145 0.852 997 1 163 163 
1 5217.621 2 22F82.3ilG17755.281 -2 i . - . 2.0- 3.0 i 
1 5216.312 3 19552.257-14341.967 2 I . - . 2.0- 2.0 I 
1 F215.231 3 23281.721-22496.950 2 I . - . 5.0- 4.0 I 1.235 0.810 425 I 8 7 

5213.917 
1 5213.83 
1 5211.951 
1 5210.436 

-I!{ 
2 2XX.853-23612.964 
2 3 lctP5.2 12-262 13.253 
3 22513.312-27728.795 
3 27375.402-33182.933 
314 

I 
-1  I 

0 1  
2 1  
0 1  

I 
-25 I 

3 1  
0 1  
0 1  

I 
2.0- 3.0 I 
7.0- 7.0 I 
2.0- 3.0 I 
7.0- 6.0 I 

I 
3.5- 3.5 I 
7.0- 6.0 I 
2.0- 2.0 I 
2.0- 1.0 I 
9.0-10.0 1 
6.0- 7.0 I 
7.0- 6.0 1 
4 . 0 -  4 . 0  I 
3.0- 2.0 I 
5.0- 4 . 0  I 
5.0- 4 . 0  I 
7.0- 8.0 I 
3.0- 4.0 I 

I 
I 0.000 0.000* 0 
I 1.170 0 . 0 0 0 ~  0 
I 1.350 1.060 290 
I 1.017 1.050 33 
I 
I 1.270 1 . 0 5 7 ~  213 
I 1.130 0.920 210 
I 1.170 1 . 4 3 0 ~  260 
1 1.170 0 . 0 0 0 ~  0 
I 0.000 1.150* 0 
1 1.284 o.ooo* 0 
I 0.000 1.140* 0 
I 1.460 0.000r 0 
I 0.850 0.972 112 
I 1.130 0 . 8 0 2 ~  325 
I 1.237 1 . 2 5 3 ~  37 
I 1.170 0 . 0 0 0 ~  0 . 
I 1.090 1 .035~  55 I 138 
I I 
I 0.790 1 . 6 0 0 ~  810 I 126 
I 0.300 0.980 680 I 232 
I-0.100 0.504* 604 1-211 
I 1.455 0.701 754 I 122 
I 1.184 O.OOO+ 0 I 131 
I 1.021 1.475 454 1-349 
I 1.430 0.000* 0 I 160 
I I 085 
I 1.370 1 . 0 1 0 ~  360 I 
I 1.248 1.325 77 I 304 
I 0.715 1.265* 550 1-144 
I 0.855 1.290 435 I 174 169 
I 1.145 1.070 75 I -86 

i 
I 206 
I 264 
I 111 

I 464 
I 24 
I 170 
I 172 
I 043 
I 138 
I 045 
I 167 
1-186 
1-244 
I 343 
I *  

I 070 

203 
264 
111 
64 

464 
24 

172 
175 
42 

142 
47 

168 
-186 
-240 
343 
239 
137 

i 
I 
I 
I 
I 
I 
I 
,I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

36 I 
311 I 

-145 I 

I 

19174.2035 
19174.3102 
19181.4068 
19186.8294 
19197.7169 
19216.1340 
19223.4723 
19225.3042 
19231.4303 
19231.8262 
19246.8535 
19248.8374 
19254.3760 
19258.9903 
19265.2698 
19267.6090 
19275.8563 
19282.6229 
19289,2975 
19290.1233 
19292.7371 
19305.5435 
19311.4639 
19320.8951 
19328.6313 
19367.4841 
19363.7637 
19374.4955 
19384.6649 
19389.4057 
19401 .E836 
19403.69 12 
19407.1453 
19421.8558 
19432.3593 
19434.2859 
19438.5672 
19446.1824 
19451.6686 
19454.2653 

1 5207.531 
5232.540 

2 52120.554 
1 5159.735 

i-. 20529.110-15rt88.530 
2 21030.570-29290.355 IS* 

1 5148.402 
1 5198.295 
1 5154.235 
1 5193.701 
1 5192.207 
1 5190.963 
1 5139.271 
1 5183.641 
1 5186.421 
1 5164.601 
1 5182.807 

5 152.535 

3 25270.685-20672.283 
3 25270.625-20672.390 
1 31191.300-36393.53% 
2 30262.453-25368.751 

i i  
-1 I 

2 29558.325-34760.532 
4 2O970.474-19779.507 
2 21213.180-25407.449 
1 26606.405-21't17.765 
2 22509.712-17323.291 

3 i  
-4  I 
2 1  
1 1  
0 1  

-2 I 2 31425.212-26240.609 
2 23550.352-28733.759 
1 

IS9 
o i  

I 
1 1  
0 1  

-1 I 
0 1  

1 
3.0- 2.0 I 
3.0- 3.0 1 
2.0- 2.0 I 

~ ~- _ _ _  
1 5181.823 3 23720.664-1353.782 
1 5177.641 3 16532.104-21709.745 
1 5176.858 2 23915.741-18718.?22 
1 5174.331 

127 
232 

-222 
2 21031.253-26205.539 2.0- 3.0 i 

3.0- 2.0 I 
2.0- 3.0 I 
2.0- 3.0 I 

I 
5.0- 5.0 I 
6.0- 5.0 I 
2.0- 3.0 I 
3.0- 4 . 0  I 
4 . 0 -  4 . 0  I 
7.0- 6.0 I 
3.0- 2.0 I 

5.0- 5.0 I 
5.0- 6.0 I 
5.0- 4 . 0  I 

I 

1.0- 1.0 I 
I 

1.0- 1.0 I 

1.0- 2.0 I 

3.0- 4.0 I 

4 . 0 -  3.0 I 
4 . 0 -  5.0 I 

4 . 0 -  5.0 I 

120 
131 

-357 
159 

1 5172.260 
1 5161.884 
1 5161.543 

5150.016 
1 5157.309 
1 5155.053 
1 5153.732 
1 5152.252 
1 5151.335 
1 5147.433 
1 5144.651 

5144.141 
1 5143.003 
1 51qG.994 
1 5139.544 
1 5133.853 

5 138.392 
1 5123.013 
1 5',57.813 
1 5135.535 
1 5133.206 
1 5132.550 
1 5131.145 

2 29810.974-24638.7 13 
1 19203.415-24365.295 
2 25100.598-19939.052 
1 

-1 i 
4 1  

-3 i 
I 

-2 I 
4 1  

-2 I 
0 1  

ISQ 

IS* 

IS* 

i 274 15.530-32572.81 i 
2 24012.505-18S56.'61 
3 15249.635-20:02.359 
2 267C3.790-21555.53 
1 2-'r124.705-2$?76.039 
1 2P330.990-23743.557 
5 21520.983-16276.332 
2U 

2 i  
0 1  i 1.272 o.ooo+ o i 204 205 i 

I 1.663 1 . 8 8 0 ~  217 I 202 202 I 
I I I 

o i  
I 

0 1  
0 1  

-1  I 
3 1  

3 15359.353-24202.966 
3 24149.351-29290.355 
3 26696.033-21556.533 
5 23766.135-18527.231 

i 1.375 1.012 363 i-008 - i o  i 
1 1.252 0.920 342 1-008 -10 I 
I 1.315 1.290 25 I 134 134 I 

IS* 
IS* 

i 2.162 O . O O O W  o I 071 71 I 
2 
2 24091.173-29223.190 
1 23738 .9G23Ol .  171 
4 25974.555-19939.052 
1 21227.793-25350.997 
2 22705.153-17572.608 
2 21312.62-269$3.829 

I 
1 1  

i I 195 i 19455.0296 
I 1.245 1.480~ 235 1-109 -109 I 19457.4458 
I 1.892 0.565 1327 1 34 I 19458.2222 
I 1.507 0.000* 0 I 073 75 I 19456.8534 
I 1.346 0.796 550 I -141 I 19475.6858 
1-0.020 0.555* 575 I 186 180 I 19478.1750 
I 1.040 1.220 180 1-061 -64 I 19483.5085 

-4 i 
2 1  
2 1  
0 1  

-2 I 
IS* 



1 5130.339 
1 5127.332 

5 126.574 
1 5126.492 
1 5125.601 
1 5122.727 
1 5121.503 
1 5120.693 
1 5119.063 
1 5118.789 
1 5116.459 

51 15.784 
1 5115.563 
1 5114.633 
1 5113.505 
1 5112.892 
1 5112.629 
1 5112.154 
1 5111.933 
1 5111.765 
1 5110.301 

5 107.049 
1 5105.693 
1 5105.195 
1 5099.282 

5099.187 
5093.811 

1 5093.255 
1 5097.657 

5097.382 
1 5095.500 
1 5094.501 

5094.256 
1 5094.170 
1 5392.02 
1 50G5.571 
1 5065.214 
1 5054.556 
1 5054.GCO 
1 5083.319 
1 5G81.447 
1 5033.857 
1 5079.474 
1 5077.061 
1 5075.235 
1 5073.932 
1 5071.C67 
1 5070.503 
1 5067.460 
1 5057.336 
2 5065.353 
1 5265.55.; 

3 
L 

2 
2 
3 
3 
1 
3 
4 
2 
2 
2 
2 
2 
1 
3 
2 
1 
1 
1 
3 
1 
2 
6 
2 
4 
2 
1 
2 
6 
2 
2 
1 
1 
2 
2 
2 
1 
4 
1 
4 
2 
1 
3 
4 
4 
2 
3 
1 
1 
3 
2 
3 
2 
1 
2 

24437.792-19307.447 
2336.9 14-30754.244 

27535.236-22403.753 
2364.653- 19939.052 

25iOO 
15595 
16304 
22429 
24970 
2325 1 
21337 
28470 
17911 

.598-30216.163 

.109-21709.745 

.260-21417.755 

.954-27542.874 

.474-30083.102 

.565-23129.429 

.573-26449.501 

.977-23022.274 

.960-23359.197 

22429.984-17323.291 _ _ _  - 
24876.699 -2992 1.899 
22671.890-17572.608 

27334.422-32432.680 
21263.339-26360.997 

20055.327-25160.827 
24437.792-19343.298 

22666.777-17572.608 
23814.130-23906.150 
26317.729-31403.302 
22719.9G9-27205.153 
19425.512-14341.947 
19203.415-24Z87.814 

27491.196-22409.753 
26572.216-2149 1.439 
25844.163-21764.690 
1C531.122-23568.134 
26811.368-21736.133 
21350.311-16276.332 
23763.470-2?334.535 
26811.363-31831.871 
28021.637-33089.092 
25 153.730-31218.105 
17373.340-12007.503 

iao46.108-23129.429 

20540.110-25505.707 

19C65.603-24929.184 
21227.793-26290.302 

I 

1 

-61 . -  . 
2 1  . -  . 

- 1 1  . -  . 
0 1  . -  . 
4 1  . -  . 
0 1  . -  . 
-51 . -  . 
-21 . -  . 
-51 . -  . 
-31 . -  . 
-21 . -  . 
-31 . -  . 
0 1  : -  . 
2 1  . -  . 
1 1  . -  . 
-21 . -  . 
5 1  . -  . 
-71 . -  . 

4 1  . -  . 
0 1  . -  . 
-51 . -  . 
0 1  . -  . 

-21 . -  . 
- 1 1  . -  . 

0 1  . -  . 
7 1  . -  . 

I 

I 

I 
I 

I 

I 
1 1  . -  . 
2 1  . -  . 
-21 . -  . 

0 1  . -  . 
1 1  . -  . 
1 1  . -  . 
-21 . -  . 
4 1  . -  . 
0 1  . -  . 
i i  . -  . 

- 1 1  . -  . 
0 1  . -  . 
3 1  . -  . 
2 1  . -  . 
2 1  . -  . 
5 1  . -  . 
1 1  . -  . 
1 1  . -  . 

- 1 i  . -  . 
1 1  . -  . 
1 1  . -  . 

I 

4 . 0 -  4 . 0  
6.0- 6.0 

3.0- 2.0 
3.0- 3.0 
3.0- 4 . 0  
6.0- 6.0 
5.0- 5.0 
2.0- 1.0 
5.0- 5.0 
3.0- 3.0 

2.0- 2.0 
3.0- 3.0 
4 . 0 -  4 . 0  
4 . 0 -  5.0 
4 . 0 -  5.0 
5.0- 5.0 
4 . 0 -  3.0 
2.0- 3.0 
5.0- 5.0 

4 . 0 -  4.0 
2.0- 2.0 
1.0- 2.0 

7.0- 7.0 
5.0- 5.0 

3.0- 3.0 
4 . 0 -  3.0 

3.0- 2.0 
6.0- 5.0 
4 . 0 -  5.0 
4 . 0 -  5.0 
3.0- 2.0 
2.0- 3.0 
4 . 0 -  5.0 
2.0- 2.0 
2.0- 3.0 
4 . 0 -  5.0 
4 . 0 -  4 . 0  
7.0- 7.0 
2.0- 2.0 
4 . 0 -  5.0 
7.0- 7.0 
5.0- 5.0 
8.0- 8.0 
1.5- 1.5 
3.0- 4 . 0  

4 . 0 -  4 . 0  
4 . 0 -  5.0 

I 1 

I I 347 

I 1.500 O.OOO* 0 I 
1 1.335 0.975 360 I *  

I 1.355 1.413 58 1 216 
1 0.980 O.OOO* 0 I 157 

I 1.200 O.OOO*  0 I 114 
I 1.055 O.OOO* 0 I 125 
I 1.350 1.280 70 I *  
1 1.280 1.560 280 1-390 
I 1.465 1.140* 325 I 024 
I I 165 
I 1.430 1.143 287 I 032 
I 0.999 0.980 19 I 060 
I 1.285 0.802 483 I *  
I 1.279 1.270* 9 I 
1 1.460 1.150* 310 I 020 
I 1.180 1.168 12 I 179 
I 1.137 0.940* 197 I 

I 1.465 1.020* 445 1-040 

I 
69 I 
0 1  

I 
221 1 
159 I 
-37 I 
112 I 
125 1 
3 1  

-391 I 
24 I 

I 
31 I 
61 I 
30 I 
-51 I 
16 I 
178 I 
-21s I 

i 1.104 1.030~ 74 i 070 69 
I 1.145 0.817 328 J -225 
I I 
i 1.279 i.250* 29 i 173 173 
I 1.165 1.070* 95 1-032 -35 
I 0.599 0.555 44 I 283 288 
I 1-063 

19486.5694 
19G97.9976 
19500.8305 
19501.2305 
19504.5824 
195 15.525 1 
19520.189 1 
19523.2769 
19529.4934 
19530.5388 
19539.4329 
19542.0110 
19542.8553 
19546.4058 
19550.7206 
19553.0645 
19554.0704 
19555.8873 
19555.7327 
19557.3716 
19562.9783 
19575.4353 
19576.8000 
19582.5443 
19605.2518 
19605.6170 

IS* 

i i-148 i 19607.0628 IS* 
I 1.240 1.140~ 100 I 073 73 I 19609.1973 
i 
I 
I 
I 

326 
I 
I 0.977 0.555 422 1 
I 0.890 1.105 215 I 8 18 

I 15 

0.998 0.800 198 i- 
1.500 1.135* 365 I 345 

-23 
345 

1.180 1.205~ 25 
1.070 1.024 46 
1.435 0.852 583 
1.021 0.585 436 
0.694 1.168 474 
1.345 1.413 68 
1.014 0.000* 0 
1.020 o.ooo*  0 
0.965 0.940* 25 
1.180 0.000* 0 
0.350 1.880*1530 
0.970 0.978* 8 
1.180 1.120* 60 
1.400 1.069~ 331 
0.000 1.155* 0 

0.830 1.160~ 330 

1.100 1.080 20 
1.346 1.125 221 

0.576-0.013 595 

-043 

298 
-140 
-134 
256 
217 
262 

249 
315 
-012 
-008 

-008 

-096 

472 
052 
-036 
-141 
-267 

-46 i 
89 I 
297 I 
-140 I 
-134 I 
256 I 
220 I 
262 I 
-96 I 
249 I 
317 I 
-13 I 
-7 I 
-36 I 
-14 I 
473 I 
52 I 

I 
-144 I 
-267 I 

c 

19611.5014 IS* 
196 12.5595 . . . . - . - - . - 
19619.8033 
19623.6506 
19624.5944 IS* 
19624.9257 
19633.2042 IS* 
19658.1087 
19659.4888 
19661.9943 
19662.6363 
19666.8176 
19674.0629 
19676.3475 
19681.7048 
19691.0590 
19698.1436 
19703.0030 
19714.3339 
19716.5190 
19728.3665 
19728.6935 
19734.6832 
19735.6260 19742.1354 

19743.4757 
19747.6564 

IS* 
IS* 



1 5050.607 
1 5058.248 
1 5054.951 

5053.2 10 
1 5053.125 
1 5052.643 
1 5052.013 
1 5049.793 
1 5049.396 
1 5046.857 

1 50’14.422 
1 5043.293 

5042.422 
1 5033.750 
1 5033.643 
1 5033.164 

5031.C93 
1 5G31.053 
1 5030.831 
1 5030.436 

50;s .205 

1 5029.285 
1 5028.303 
1 5027.803 
1 5027.507 
1 5026.962 
1 5025.994 
1 5024.978 

5024.922 
5024.731 

1 5024.596 
1 5023.864 

5022.031 
1 5021.140 
1 5020.890 
1 5020.476 
1 5020.412 

50 18.453 
1 5018.365 

5317.320 
1 5015.270 
1 5014.394 
1 5014.167 
1 5011.5<6 
1 5011.196 
1 5009.098 
1 5005.636 
1 5005.893 
1 5005.0t0 
1 5004.25.5 
1 5032.523 
1 5C00.016 
1 4993.537 
2 4995.459 
1 4993.855 

2 
2 
2 
2 
5 
1 
2 
3 
1 
1 
1 
2 
2 
2 
1 
2 
2 
3 
4 
2 
3 
4 
2 
2 
1 
4 
2 
1 
1 
2 
3 
7 
2 
1 
2 
2 
2 
2 
2 
2 
4 
2 
2 
2 
2 
3 
1 
1 
3 
2 
1 
1 
3 
2 
2 

22337.092-17776.483 

24149.361-29204.308 
18591.122-23549.372 

23909.5S5-18356.461 
20654.712-25707.345 
22518.312-27570.322 
25371.S62-20322.165 
22161.353-27230.768 
25717.3S3-30764.244 

25328.907-30373.329 
29310.974-24767.674 

21307.390-16276.332 
31199.300-36230.135 
19425.512-24456.948 
11747.245-16776.530 
26374.994-31403.302 
19203.415-24231.226 
28156.938-23129.429 
21263.339-26290.302 
23156.938-33182.933 
27993.565-32128.540 

19558.257-24582.849 
20769.512-15745.648 

13517.647-18538.782 
25009.000-20788.110 
24534.240-29554.716 
23814.130-22854.535 

2203.306-27106.673 

14292.176-19307.447 
23035.676-23022.274 

24547.551- 1Wt3 .2X  
18763.921-23966.450 
17C81.274-22t?31.891 
25113.744-30113.235 
22O33.950-l7039.437 
2Zr57.436-23473.535 

-2 
-2 

4 

1 
7 
3 
-4 
-4  
1 

0 
-2 

-3 
-3 
2 

1 
-4 

0 
0 

-5 
-8 
-2 
-1  
-1 
3 

4 
0 

5 
0 
0 
7 

-2 

-1 
-8 

0 
-4  

0 
3 
0 

-4  
0 
2 

-6 
-1 

1 
-4  
5 

3.0- 2.0 
4 . 0 -  4 . 0  
5.0- 5.0 

5.0- 5.0 
1.0- 2.0 
2.0- 3.0 
6.0- 6.0 
3.0- 4 . 0  
5.0- 6.0 

3.0- 4 . 0  
3.0- 2.0 

2.0- 2.0 
2.0- 1.0 
5.0- 5.0 

1.0- 2.0 
9.0- 9.0 
3.0- 3.0 
0.0- 1.0 
4.0- 5.0 
2.0- 2.0 
6.0- 5.0 
5.0- 5.0 
6.0- 6.0 
2.0- 2.0 

2.0- 2.0 
2.0- 3.0 

2.0- 2.0 
3.0- 4 . 0  
2.0- 3.0 
6.0- 5.0 

6.0- 6.0 

5.0- 4 . 0  
6.0- 5.0 
0.0- 1.0 
3.0- 2.0 
3.0- 2.0 
6.0- 6.0 
3.0- 4 . 0  
2.0- 3.0 
2.0- 3.0 
3.0- 3.0 
4 . 0 -  3.0 
4 . 0 -  4 . 0  
6.0- 6.0 
0.5- 1.5 
5.0- 6.0 

I I 
I 1.110 0.565* 545 I 131 129 
I 0.965 0.000*  0 1-347 -345 
I I 1.262 0.876 365 1-032 I -30 

i 1.242 1.325 83 i 279 279 
I 0.200 0.720 520 I 118 123 

1 1.165 1.360* 195 I 166 166 
I 1.350 1.265 85 1-107 -109 

I 0.780 0.000* 0 1-194 -192 
I 0.970 0.975* 5 I 16 15 
I 
I 1.340 1.345 5 
I 1.184 1.455 271 
I 
I 1.290 1.430~ 140 
I 1.290 O . O O O *  0 
I 1.287 1.270* 17 
I 
I 2.360 1.880* 480 
I 0.000 1.255~ 0 
I 1.435 O.OOO* 0 
I 0.000 o.ooo* 0 
I 0.000 1.205 0 
1 1.021 0.411 610 
I 1.335 1.168 167 
I 0.610 1.125~ 515 
I 1.335 1.050 285 
1 1.300 1 . 0 6 0 ~  240 
I 
I 
1-0.145 0.640 785 
I 1.070 1.145* 75 
I 
I 0.892 1.600 708 
1 0.870 1.374* 504 
I 0.000 0.831* 0 
I 0.890 0.978 88 
I 

I 0.970 
I 1.216 
I 0.000 
I 1.090 
I 1.090 
I 1.180 
1 1.408 
I 1.822 
I 0.935 
I 1.300 
I 1.251 
I 1.217 
I 1.302 
I 0.344 

! l . O 6 O  

I 1.210 

1.040 20 

o.ooo* 0 
0.817 399 
0.094 0 
1.600* 510 
0 . 7 8 4 ~  306 
o.ooo* 0 
1.160 248 
0.555 1237 
0.970~ 35 
1.135* 165 
0.760 491 
o.ooo* 0 
i.050 252 
1.354 1010 
o.ooo* 0 

i 309 
1 8  6 
I 133 127 
1-0 12 
I 176 172 
I 177 175 

I 155 140 155 
1-203 -202 
1-404 -404 
1-079 -85 
1-040 -41 

I-22o -221 

i 096 97 
1-093 -94 

I 
I 
I 202 199 

I -355 
I 170 170 
1 10 11 
1 87 85 

I 089 -E 

I 114 

I 
I 117 
I 174 

I 
1-206 
I 119 
I 077 
I 190 
1-102 
1-148 
1-024 
I 199 

I 
I 103 
1 201 
I 135 

115 

-143 
39 

-2063 
122 
73 

19 1 
-94 

-146 
-23 
198 - 154 

-147 
103 
206 
138 

HAVELENGTH ------------ 
19755.0824 
19764.2955 
19777.1564 
19784.0003 
19784.3331 
19786.2204 
19788.6878 
19797.3874 
19798.9439 
19808.9045 
19815.3907 
19818.4665 
19822.8834 
19826.3272 
19860.4834 
19860.9056 
19862.7958 
19871.0116 
19871.1064 
19872.0069 
19873.5673 
19878.1156 
19881.9977 
19883.9749 
19885.1456 
19887.30 14 
19891,1317 
19395.1535 
19895.3752 
19896.1315 
19896.6661 
19899.5651 
19906.8283 
19910.3607 
19911.3521 
19912.9941 
19913.2479 
19920.8783 
19921.3706 
19925.5198 
19933.6644 
19937.1467 
19938.0493 
19948.397 1 
19949.8700 
19958.2258 
19968.1200 
19971.0040 
19974.2480 
19977.5409 
19984.4576 
19994.4778 
19996.3935 
19996.7055 
20019.1414 

NOTES -------- 

IS* 

IS* 

IS* 

IS* 

IS* 

159 

IS* 

ISQ 



e 
CBS OBS 03s I TERM TERM TERM 

62 G 1  DG 1 62 61 DG 
.-----------------+------------------ 

OBS TERM 
IS IS ---------- 

-028 -27 
216 215 
218 218 
000 1 
237 286 

-134 -138 
005 7 

-025 
008 8 

-44 

44 
172 170 

+ 281 
016 14 
186 190 

-397 -391 
166 168 
168 170 
156 152 
040 42 
099 102 
043 44 

139 141 
142 144 
337 389 
258 

-283 -284 
-340 -342 

136 137 
-035 -42 

114 113 
474 
466 467 

-34 
196 196 

-144 -142 
096 96 

-291 -292 
209 207 
246 246 
084 83 
020 19 

-120 -122 
252 251 

353 354 
155 158 
249 248 

33 
173 161 

-352 
072 74 

-060 -60 

t 

4992.220 
49Z3.508 
49E3.405 
4?:6.466 
4934.342 
4977.983 
4976.166 
4S74.032 
4959.357 
4968.17 1 

3 
3 
2 
2 
2 
2 
5 
2 
2H 
1H 

13726.66 1- 187 18.8!32 
I 

-1 I 
-1 1 
3 1  
0 1  
0 1  
1 1  
0 1  

I 
-1 I 
5 1  

I 

1 
I 1.150 0.504 646 
I 1.146 1.430* 284 
I 1.146 0.000* 0 
I 1.663 0.972 691 
I 1.434 1.250* 184 
I 1.105 1.265~ 159 
I 0.694 0.817 123 
I 
I 1.302 1.150* 152 
I 1.196 0.979 217 
I 

3.0- 2.0 
1.0- 2.0 
1.0- 1 .0  
3.0- 2.0 
3.0- 4 . 0  
3.0- 3.0 
4 . 0 -  5.0 

6.0- 5.0 
5.0- 4 . 0  

6.0- 6.0 
3.0- 3.0 

5.0- 4 . 0  
3.0- 4 . 0  
7.0- 8.0 
5.0- 5.0 
4 . 0 -  3.0 
3.0- 2.0 
3.0- 3.0 
2.0- 1.0 
2.0- 3.0 
3.0- 4 . 0  
3.0- 4 . 0  
2.0- 2.0 
2.0- 1.0 
3.0- 2.0 

3.0- 3.0 
2.0- 3.0 
5.0- 5.0 
1.0- 1.0 
5.0- 5.0 

1.5- 2.5 
1.0- 2.0 
6.0- 7.0 
3.0- 3.0 
2.0- 2.0 
3.0- 4 . 0  
3.0- 2.0 
6.0- 6.0 
5.0- 6.0 
4 . 0 -  3.0 
2.0- 3.0 
4 . 0 -  5.0 

3.0- 3.0 
4 . 0 -  4 . 0  
5.0- 4 . 0  
7.0- 6.0 
4 . 0 -  4 . 0  
3.0- 3.0 
1.0- 2.0 

20025.7018 
20040.6032 
20041.0170 
20048.8100 
20057.3535 
20082.9753 
20090.3084 
20098.9277 
201 17.836 1 
20 122.6386 
20137.3074 
20137.6319 
20140.3135 
20152.0097 
20156.9058 ISP 
20167.0468 
20 168.77 19 
20170.3670 
20177.4872 
20188.0892 
20193.1130 
20203.9846 
20209.0652 
202 10.3889 
20214.3529 IS* 
20216.1351 
20216.5684 
20229.8270 
20237.8659 
20242.3734 
20254.5332 
20255.9614 
20269.3252 
20272.7243 
20278.2880 
20278.6088 
20283.8712 

20296.4476 
20306.3996 
20306.7213 
20321.4781 
20352.0088 
20363.9233 
20365.8606 
20357.5659 
20373.4558 
20380.2880 
20396.3669 
20411.1167 
20415.9227 
20416.39-Q 
20417.3987 IS* 
20417.8908 
20421.7363 

20286.5960 

. .  

.~ 

. .  

. .  . .  
f .  . .  
. .  . .  

25660.7S?-20$72.283 
25560.792-20672.390 
21L20.SS3-25$07.449 
22307.633-17323.231 
15424.357-20+02.359 
18046.103-23022.274 

25113.744-3OOS3.102 
23004.649-27972.815 

26664.150-31628.619 
20709.458-15745.648 

26516.261-21556.538 
30612.323-25655.090 
31197.417-26240.609 
19059.955-24016.378 
22719.9q9-17765.281 
27361.817-22409.753 
28569.792-23618.964 
21031.258-25979.424 
25565.887-23618.964 
23550.352-3496.950 
20709.455-25655.090 
25517.477-20672.283 
25617.477-20672.390 
21218.180-16276.332 

4954.552 2 
1 4954.472 2 
1 4963.811 7 

4S60.930 2 
1 4959.725 1 
1 4957.231- 2 
1 4956.807 2 
1 4956.415 2 
1 4954.666 3 
1 4952.064 2 
1 4950.832 1 
1 4948.168 2 
1 4965.924 1 
1 4966.600 2 
1 4945.630 2 
1 4945.194 3 
1 4945.053 3 
1 4941.Z.47 2 

4939.134 1 
1 4933.784 3 
1 4935.819 1 
1 4935.471 3 
1 4932.217 2 
1 4931.390 4 

3 i  . -  . 
1 1  . -  . 
2 1  . -  . 

- 2 1  1 -  . 
- 1 1  1 -  . 
- 5 1  . -  . 
- 2 1  . -  . 

0 1  . -  . 
4 1  . -  . 
2 1  . -  . 
1 1  . -  . 
2 1  . -  . 

- 2 1  . -  . 
0 1  . -  . 
1 1  . -  . 

- 1 1  . -  . 
l i  . -  . 

- 1 1  . -  . 
2 1  . -  . 

- 2 1  . -  . 
- 3 1  . -  . 

I 

I 

i 1.135 1.110 25 
I 1.240 1.145 95 
I 
I 1.200 1.290* 90 
I 1.408 1.165 243 
I 0.000 o.ooo* 0 
I 1.375 1.560 185 
I 1.070 1.680* 610 
I 1.310 1.413 103 
I 1.245 0.000* 0 
I 1.455 1.260 195 
I 0.911 O.OOO* 0 
I 1.090 0.810* 280 
I 1.240 1.165 75 
I 1.360 1.430* 70 
I 1.360 0.000* 0 
I 0.860 1.880*1020 
I 
I 1.435 1.475 4 0  
I 1.450 O.OOO* 0 
I 1.290 1.560* 270 
1-0.020 1.280*1300 
I 1.315 O.OOO* 0 
I 

19426.512-24365.295 
17615.482-22551.302 
28951.847-24016.378 
22705.158-27637.377 
26696.053-21764.690 

0.000 0.784* 0 
1-0.020 0.565* 585 

_. - - 
1 4928.c:o 1 22705.i5~+17776.483 5 i . - . 
1 4923.018 3 26664.150-21736.133 1 I . - . 
1 4925.626 3 13726.661-16652.2S7 0 I . - . 
1 4923.212 1 30995.841-24072.627 -2 I . - . 

I 1.135 0.000* 0 
I 1.150 .0.822 328 
I 1.470 1.500* 30 
I 1.434 O.OOO* 0 
I 0.990 1.430* 440 
I 1.025 0.000* 0 
1 1.450 0.920* 530 
I 1.155 0.940* 215 
I 1.911 0.965 946 
1 0.970 1.325* 355 
I 
I 0.977 1.680* 703 
I 1.270 O.OOO* 0 
1 0.736 0.802 66 
I 1.060 0.915* 145 
1 0.750 1.250* 500 
I 0.999 O.OOO* 0 
I 0.599 0.555 34 

1 4923.134 2 22367.633-27230.768 -1 i . - . 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 

49 19.559 
4912.179 
4909.305 
4905.838 
490s .427 
4907.008 
4905.363 
4901.696 
4337.954 
4856.80 1 
4256.693 
4: 75.447 
c.,;!. . x 9  
i L: 5.40 7 

1 
3 

25591.845-20672.283 
28385.76 1-23C73.535 

-3 i 
3 1  
0 1  
0 1  
4 1  

-1 I 
I 

0 1  22666.777-17765.281 
27909.524-23011.570 
10520.962-21417.765 
20577.600-25774.283 
22219.737-17323.291 
16;35.109-21491.439 
2267i.a9o-i7776.483 

o i  
-2 I 

0 1  
1 1  

-1 I 
0 1  



C UAVE!I'JI'3ER I 12 - T1 0 - C  . ....................................... 
1 (:S94.003 2 19594.767-244X.767 0 
1 GZ9.515 2 24138.741-ZPC't8.255 1 
1 4CGJ.053 2 19655.603-24753.685 2 
1 4t27.925 2 25550.208-20672.283 0 
1 4E6.995 3 25209.162-20322.165 -1 
1 4Z85.797 2 22671.G90-27553.6ES -1 
1 4E35.i-nS 2 20055.327-P4951.118 -3 
1 4335.669 4 16532.104-21417.765 -1 
1 434.135 2W lE356.tSS-20741.029 -5 
1 4 U 4 . 0 2 4  1W 27415.500-32299.581 3 
1 q283.955 2 26301.732-21417.765 -2 
1 4P82.270 1 31353.339-26476.068 -1 
1 4E31.955 3 
1 4331.793 1 
1 4851.793 1 
1 4831.674 2 
1 4M1.674 2 
1 4879.556 2 
1 4873.203 4 
1 4877.?53 2 
1 4877.644 2 
1 4876.767 2 
1 4375.491 1 
1 4975.283 2 
1 4873.566 1 
1 4858.424 2 
1 4t65.435 4 
1 4t64.449 2 
1 4864.235 1 
1 4263.853 1 

4562.953 3 
1 4861.467 3 
1 4553.078 4 
1 4655.278 1 
1 4354.3G6 3 
1 4353.530 1 
1 4352.2i4 1 
1 4850.037 2 
1 4849.455 2 

48i5.418 2 
1 4844.850 2 
1 4844.350 2 
1 4241.710 2 
1 4640.t-33 1 
1 4840.232 4 
1 q839.912 4 
1 4839.747 2 
1 4339.370 2 
1 4839.201 4 
1 4833.770 1 
1 4336.053 2 
1 '835.721 2 
1 4.233.767 1 
1 4933.127 2 
1 4831.467 2 

27975.402-32857.357 
25031.173-28972.971 
29310.974-24929.184 
23413.710-22295.230 
22429.984-27311.658 
2B32.853-23953.307 
20043.455-24921.671 
23416.666-18533.782 
22719.949-27597.590 
26341.320-31218.105 
29356.814-24451.313 
21992.645-26873.930 

29233.723-2G565.295 
24644.996-19779.507 

28513.607-23449.372 
20065.327-24929.184 

24751.433-29625.003 

26317.729-31152.179 

19203.415-14341.947 
22181.368-17323.291 
21350.311-26205.539 
20306.432-25160.827 
22705.153-27558.6E8 
22-?68.619-24016.378 

27301.258-22451.834 
20423.711-25275.795 

22446. 
224 15. 
2t6C6. 

024-23601.171 

405-21764.690 

27975.402-23135.120 
25828.024-POSE5.110 

990-17572.608 

23720.664-23551.54s 

22239.053-277?5.796 

24513.274-1r779.507 
2>901.&30-2505d.751 
23550.352-18718.832 

0 
-5 

3 
4 
0 
0 

-3 
-1 
3 
23 
0 

-2 
2 
-4 
-4 
-1 
0 
1 

-1 
1 
0 
1 
0 
3 
3 
1 

-3 
-2 
-5 
-1 

0 
-2 

4 
-2 
-1  
-2 
0 
1 
0 

-2 
-3 

0.0- 1.0 
2.0- 1.0 
4 . 0 -  4.0 
1.0- 2.0 
5.0- 6.0 
1.0- 0.0 
3.0- 3.0 
3.0- 4 . 0  
1.0- 2.0 
5.0- 5.0 
5.0- 4.0 
4 . 0 -  4 . 0  
7.0- 6.0 
3.0- 2.0 
3.0- 4 . 0  
4.0- 4 . 0  
4 . 0 -  5.0 
2.0- 2.0 
5.0- 5.0 
2.0- 2.0 
4 . 0 -  4 . 0  
8.0- 8.0 
5.0- 6.0 
7.0- 6.0 
1.0- 2.0 
4.0- 3.0 
3.0- 4 . 0  
4.0- 4 . 0  
5.0- 4 . 0  
3.0- 4 . 0  

2.0- 2.0 
3.0- 4.0 
2.0- 3.0 
4 . 0 -  3.0 
1.0- 0.0 
5.0- 5.0 
1.0- 1.0 
4 . 0 -  5.0 

1.0- 1.0 
2.0- 2.0 
5.0- 5.0 
3.0- 2.0 
7.0- 8.0 
4.0- 4.0 
4.0- 3.0 
3.0- 3.0 
7.0- 7.0 
4.0- 4.0 
7.0- 7.0 
5.0- 6.0 
5.0- 4.0 
8.0- 7.0 
3.0- 2.0 

0.000 0.000* 0 
1.240 0.900* 340 
1.100 0.975 125 
1.500 1.430* 70 
1.140 1.360* 220 
0.599 0.000 0 
0.998 0.840 158 
0.300 0.802 502 
1.103 O . O O O *  0 
1.370 O . O O O *  0 
1.060 0.802* 258 
1.155 1.605 450 
1.017 1.101 84 
1.245 0.794 451 
1.184 1.080 104 
0.000 1.155* 0 
1.279 1.035 244 
0.000 1.265* 0 
0.925 1.034 109 
1.320 1.600* 280 
1.070 0.930 140 
0.000 1.155* 0 
1.190 O.OOO* 0 
1.269 1.125 144 
0.647 0.910* 263 
1.260 1 . 4 7 5 ~  215 
1.195 O.OOO* 0 
1.180 1 .210~  30 
1.157 O . O O O *  0 
0.998 1.080 82 

1.021 0.852 169 
0.780 1.250.~ 470 
0.350 0.701* 351 
1.123 0.800 323 
0.020 0.000* 0 
1.085 1.560 475 
1.340 0.706 634 
0.955 O.OOO* 0 

0.745 0.565 180 
1.675 0.555 1120 
1.130 0.000* 0 
0.790 0.784* 6 
1.017 0.000* 0 
1.310 1.374~ 64 
1.263 1.060 203 
1.465 O.OOO* 0 
1.150 0.000* 0 
1.310 1.330* 20 
0.000 o.ooo* 0 
1.400 1 . 1 0 1 ~  299 
1.160 0.000* 0 
1.450 0.000* 0 
1.090 0.504* 5s6 

OBS TERM 
IS IS ---------- 

-020 -22 
030 35 

-170 -171 
357 357 
359 358 

-152 -152 
-36 

244 244 
-340 -339 

38 
-237 -232 

142 142 
024 27 

90 
-126 -126 

-75 
150 143 

+ 188 
132 132 
193 198 
133 131 

-170 -173 
163 166 

-047 -47 
-010 -11 

301 301 
290 290 

-030 -37 
179 179 

-149 -153 
-036 
371 370 
185 186 

-104 -105 
-008 -9 
-040  -44 
201 200 
224 218 
214 212 

-080 
+ -1 

126 127 
188 188 
065 68 
158 157 
101 103 

-83 
182 187 
270 269 

-070 -70 
220 220 
047 48 
183 189 
054 52 

-218 -219 

WAVELENGTH NOTES 

20427.6074 
20446.3450 
20452.3349 
20452.9961 
20456.8341 
20457.7171 
20461.9420 
20462.4781 
20468.8630 IS* 
20469.0810 
20469.5797 
20476.6862 
20478.0075 
20478.6870 C2 
20478.6870 C2 IS* 
20479.1862 C 2  
20479.1862 t 2  IS* 
2048S.1173 ISQ 
20493.7578 
20495.1023 Is* 
20496.1065 
20499.7083 
20505.1575 
20506.0324 
20513.2568 
20534.9228 
20547,3270 
20551.7030 
20552.6072 
20554.2002 . 
20558.0000 
20564.3093 
20578.6550 
20590.5226 
20594.4758 
20597.9583 
20603.3974 
20612.5604 
20615.2467 IS* 
20632.4225 ISQ 
20634.8414 
20636.8434 
20648.2238 

20658.9165 IS* 
20660.7695 
20572.3772 
20673.7964 
20682.1536 
20684.8923 
20691.9993 



c 
4827.355 L 

1 4327.307 1 27415.500-52242.810 
1 4326.289 2 26317.729-21491.439 

2 24012.505-28534.535 1 6822.027 
1 4320,597 
1 4818.673 
1 4518.453 
1 4818.0E5 
1 (615.901 
1 4815.443 
1 4815.427 
1 4812.120 
1 4807.035 

4504.579 
1 4800.744 
1 4300.207 
1 4794.454 
1 4794.268 
1 4793.327 

479 1.659 
1 4791.575 
1 4791.401 
1 4791.194 
1 4789.386 
1 4767.950 
1 4786.651 
1 4785.680 
1 4785.623 

4782.818 
1 4776.430 

4776.275 
1 4773.752 

4772.560 
1 4770.600 
1 4770.052 
1 4766.873 
1 4764.625 
1 4754.330 
1 4753.040 
1 4761.191 
1 4760.302 
1 4750.107 
1 4757.279 
1 4754.927 

4752.033 
1 4751.570 

4749.756 
1 4747.875 
1 4744.011 
1 4743.254 
1 4733.016 
1 4737.632 

4735.232 
1 Lr733.026 

<7;:..357 

-Y 
I 
I 

- 3 1  . -  . 
- 1 1  . -  . 
- 3 1  . -  . 
2 1  . -  . 3 29307.350-3%127.955 

4 163'i6.917-13523.2;6 2 I . - . 
3 26374.994-21556.553 -3 I . - . 
2 2C't57.704-25275.795 -5 I . - . 
3 26105.952-21290.050 -1 1 . - . 
3 24153.741-19343.298 0 I . - . 
2H 15?56.82=3-20672.283 32 I . - . 
3 13726.661-1E535.782 -1 1 . - . 
3 19533.257-24355.295 0 I . - . 
1 I 
2 25541.775-20741.029 -2 I . - . 
2 27979.161-23178.955 1 I . - . 
5 20540.110-15745.648 2 1 . - . 
2 17615.482-22409.753 -3 I . - . 
2 19365.603-24658.931 -1 I . - . 
211 I 
5 25113.744-20322.165 -4 I . - . 
1 24437.792-29229.190 3 I . - . 
2 22719.717-27510.903 2 I . - . 
3 23416.666-1F627.281 1 I . - . 
3 22182.030-26959.979 1 I . - . 
2 27196.404-22409.753 0 I . - . 
3 28753.915-23953.307 -1 I . - . 
2 22OC8.306-26873.930 -1 I . - . 
2 I 
2 23315.209-18535.782 3 I . - . 
3 I 
2 24780.935-29554.716 
1 
2 18597.584-23563.184 
2 28513.607-23743.557 
1 25209.162-29976.039 
2 27216.458-22451 A34  
2 23416.655-18652.287 
2 '19203.415-23566.450 
2 26317.729-21555.538 
2 22671.890-27432.195 
3 873.133-13528.246 
2 1573$.151-21491.439 
6 21031.258-16276.332 
1 
3 26516.261-21764.690 
n 
L 
2 24091.173-19343.298 - -  _ _ ~  
2 25717.?E3-30+61.399 
2 21550.311-26093.563 
2 24216.693-2'3554.716 
1 27643.6'3-32381.372 
1 
2 22307.633-17572.608 
1 

i i  . -  . 
0 1  . -  . 
2 1  . -  . 

- 4 1  . -  . 
1 1  . -  . 

I 

i i  . -  . 
5 1  . -  . 
0 1  . -  . 

- 3 1  . -  . 
0 1  . -  . 

- 9 1  . -  . 
1 1  . -  . 

- 1 1  1 -  . 
1 1  . -  . 
0 1  . -  . 
2 1  . -  . 

- 1 1  . -  . 
3 1  . -  . 
1 1  . -  . 

I 
I 

I 
I 

5.0- 5.0 
4 . 0 -  3.0 
6.0- 5.0 
8.0- 8.0 
2.0- 1.0 
4.0- 4 . 0  
0.0- 1.0 
2.0- 2.0 
2.0- 3.0 
1.0- 2.0 
3.0- 2.0 
2.0- 3.0 

3.0- 2.0 
2.0- 1.0 
3.0- 3.0 
2.0- 2.0 
4.0- 4 . 0  

6.0- 6.0 
4.0- 4.0 
9.0- 8.0 
2.0- 1.0 
2.0- 3.0 
3.0- 2.0 
1.0- 2.0 
6.0- 6.0 

2.0- 2.0 

2.0- 3.0 

5.0- 4.0 
5.0- 6.0 
5.0- 4.0 
5.0- 5.0 
2.0- 3.0 
2.0- 3.0 
4.0- 4 . 0  
1.0- 1.0 
2.0- 1.0 
2.0- 3.0 
2.0- 2.0 

5.0- 5.0 

3.0- 3.0 
5.0- 5.0 
2.0- 1.0 
2.0- 3.0 
4 . 0 -  5.0 

3.0- 2.0 

. .  1.370 1.215* 155 
1.180 O . O O O *  0 
1.248 0.978 270 
0.000 1.185* 0 
1.518-0.590~2108 
0.000 1.290 0 
0.000 0.706 0 
1.165 O.OOO* 0 
1.240 1 .135~  105 
1.103 1.430* 327 
1.150 1.600 450 
0.145 1.475 1620 

0.915 O . O O O *  0 
1.186 1.130* 56 
0.830 1.145~ 315 
1.450 1.413 37 
1.100 1.080 20 

1.302 1.360* 58 
1.500 1.480, 20 
1.200 o.ooo* 0 
1.320 O.OOO* 0 
1.295 O . O O O *  0 
1.282 1.413 131 
1.892 1.265 627 
1.060 1.125 65 

1.335 1.600 265 

0.830 0 . 8 3 1 ~  1 

1.280 0.940* 340 
1.157 O.OOO* 0 
1.140 1.070* 70 
1.180 O.OOO* 0 
1.320 0.822~ 498 
1.021 0.760 261 
1.180 1.290* 110 
0.599 1.130* 531 

0.928 0.000* 0 
1.455 1.830* 425 

1.200 o.ooo* 0 

1.245 1.135 110 
0.970 0.990~ 20 

1.310 1.190* 120 

1.434 0.555 879 

0.362-0.590* 952 

0.350-0.082~ 432 
1.165 0.831 334 

,051 
.020 -18 
134 136 

.070 -73 
113 111 
292 294 
200 199 

250 
285 285 
119 117 

.355 -364 
-369 -368 
-147 -150 
262 
290 292 
142 142 
167 166 

-345 -345 
-060 -60 

173 172 
-329 -330 
-164 -161 
252 252 

-061 -61 
262 265 
156 152 
181 181 

150 135 
134 

-109 -109 

-113 -118 

-137 -135 

-28 
-128 -129 

-268 -266 
-401 -401 
-377 -376 

213 212 

344 328 

160 160 

092 92 

260 260 
204 
124 124 
053 46 

059 56 
-058 -61 

-028 -28 

262 262 

WAVELENGTH NOTES .------------------- 

20709.4963 
20709.8309 
20714.1992 
20732.5077 
20738.6578 
20746.9384 
20747.8856 
20749.4660 
20758.8802 
20760.8546 
20760.9236 
20775.1910 
20797.1545 
20807.7986 
20824.4206 
20826.7502 
20851.6973 
20852.5498 
20856.6435 
20863.9038 
20864.2695 
20865.0272 
20865.9287 
20873.8055 
20880.066 1 
20885.7325 
20889.9701 IS* 
20890.2190 IS* 
20902.4705 
20930.4255 
20931.1048 
20942.0356 
20947.3977 
20956.0040 
20958.41 15 
20972.3885 
20982 ..2835 
20983.3625 
20959.2658 
20997.4170 
21001.3383 
21002.1936 
210 14.6835 
21025.0784 
21037.8606 
21039.9327 
21047.9651 
21055.3024 
21073.4572 
21076.8205 
21100.1214 
21101.6090 
21112.5269 
21113.4454 
21 116.3843 

cn 
Ln cn 



4734.178 
4734.072 

1 4733.338 
4733.6rt6 
4733.5 17 
4733.214 
4733.035 
4732.905 

1 4732.346 
1 4732.081 

4730.220 
4729 .SO7 
4729.642 

1 4729.555 
1 4729.282 
1 4729.116 

4728.428 
1 4727.755 
1 4723.895 
1 4723.197 

4722.880 
4722.754 

1 4722.377 
4720.427 

1 
1 
4 27869.060-23135.120 -2 
2 
2 
2w 
2 
2 
7 19074.292-14341.947 1 
2 31702.055-26969.979 2 
2 
2 
2 
5 19559.257-24287.814 -2 
1 25717.383-209E3.110 4 
3 19594.767-24323.884 -1 
1 
2 29209.020-24q81.313 -2 
3 27175.723-22451.834 0 
2 20709.453-25432.655 0 
1 - L 
3 23578.836-1CS56.461 2 
1 

1 4715.143 1 27124.838-22409.753 -2 
1 4712.174 2 29193.490-2G81.313 -5 
1 4705.532 1 22839.053-27597.590 -5 
1 4735.942 4 24644.996-19939.052 -2 
1 4705.520 2 23037.432-27743.009 3 
1 4703.6CO 1 29356.804-24553.200 -4 
1 4702.626 2 24091.173-28793.800 -1 

4702.317 5 
1 4694.234 2 27705.c!304-23011.570 0 . - - . - -. . - - - 
1 4691.092 2 23281.721-27972.815 -2 

1 4683.591 2 19059.958-23743.557 -8 
1 4583.353 2 28155.93-23'173.535 0 

1 4687.930 2 23315.209-16527.281 2 

1 4682.817 1 17081.874-21764.690 1 

1 4677.135 2 24456.635-19779.507 2 
4691.535 2 

-. - 
1 4677.079 3 24513.274-23230.355 -2 
1 4674.859 2 25562.959-2@753.110 0 
1 4673.357 2 16155.109-20523.475 1 
1 4672.955 2 19555.257-24231.226 -3 
1 4670.675 1 2339.640-23618.964 0 
1 4669.796 4 25759.849-21290.050 -3 
1 4558.620 2 30375.227-25706.606 -1 

4559.594 214 
1 4667.092 2 28568.265-23501.171 -2 
1 q664.704 3 22429.984-17765.281 1 
1 4564.635 2 33315.724-25055.090 1 
1 4662.923 1 23315.209-lE652.2i37 1 
1 4652.346 2 22307.633-26969.979 0 
1 4551.933 1 24347.531-2?009.G33 1 
1 4660.595 1 23299.312-24633.713 -4 

I 
I .  
I .  

7.0- 8.0 I . 
I .  
1 .  
I .  
I .  
I .  

2.0- 2.0 I . 
I .  
I .  
I .  

2.0- 3.0 I . 
5.0- 4 . 0  I . 
0.0- 1.0 I . 

I .  
7.0- 6.0 I . 
4.0- 5.0 I . 
3.0- 2.0 I . 

I .  
I .  

5.0- 5.0 I . 
I .  

2.0- 2.0 I . 

3.0- 3.0 I . 

6.0- 6.0 I . 
4.0- 4 . 0  I . 
3.0- 3.0 I . 
1.0- 2.0 I . 
5.0- 6.0 I . 
3.0- 3.0 I . 

I .  
5.0- 4.0 I . 
5.0- 4.0 I . 
2.0- 1.0 I . 
5.0- 6.0 I . 
6.0- 6.0 I . 
4.0- 5.0 I . 
3.0- 4.0 I . 
5.0- 6.0 I . 
5.0- 4 . 0  I . 
5.0- 4 . 0  I . 
2.0- 2.0 I . 
3.0- 3.0 I . 
1.0- 2.0 I . 
6.0- 7.0 I . 

I .  
1.0- 1.0 I . 
4.0- 3.0 I . 
3.0- 4 . 0  I . 
2.0- 3.0 I . 
3.0- 3.0 I . 
3.0- 4.0 I . 
1.0- 2.0 I . 

I .  

i 
I 1.250 0.000* 0 
I 
I 
I 
I 
I 
I 1.532 0.852 680 
I 1.085 0.000* 0 
I 
I 
I 
1-0.145 0.585 730 
I 0.970 1.374* 404 
I 0.000 0 .800~  0 
I 
I 1.390 0.000* 0 
1 1.021 0.000* 0 
I 1.240 1.281 41 
I 
I 
I 1.120 1.325* 205 
I 
I 1.190 1.413* 223 
I 1.240 0.000r 0 
I 1.263 0.930 333 
I 1.195 O.OOO* 0 
1 0.870 0.568 302 
I 1.190 O.OOO* 0 
I 1.245 1.083 162 
I 
I 1.160 O.OOO* 0 
I 1.235 0.979 256 
I 1.335 O.OOO* 0 
I 1.375 0.000* 0 
I 1.335 O.OOO* 0 
I 1.217 O.OOO* 0 
I 
I 1.000 o.ooo* 0 
I 1.160 0.920 240 
I 1.330 1 .374~  44 
I 0.948 0.352 596 

I 1.130 O.OOO* 0 
I 1.037 O.OOO* 0 
I 1.320 0.000* 0 
I 
I 1.252 0.565 687 
I 1.279 1.680* 401 
I 1.010 1.165 155 
1 1.335 0.822 513 
I 1.434 0.000r 0 
I 1.300 0.695* 605 
I 1.307 0.000* 0 

1-0.145 0.411 556 

150 150 

197 197 
226 

068 67 
159 

112 111 

-050 -41 
204 203 

2 1 1 17.2273 
21117.7002 
21118.2979 
21119.6006 
21120.1762 
21121.5282 
21122.1039 
21122.9072 
21125.4023 
21126.5853 
21 134.897 1 
21136.2957 
21137.4800 
21137.8688 
21139.0830 
21139.8310 
21142.9069 
21146.1403 IS* 
21163.1955 

250 248 i 21166.3230 
I 21167.7437 
i iiiii;i83k 

199 199 I 21159.9983 

186 191 I 21202.4775 
50 I 21178.7436 IS* 

45 47 I 21215.8365 IS* 
-056 -58 I 21232.2468 
302 303 I 21243.9323 

-010 -18 I 21245.5566 IS* 
228 232 I 21254.5101 
005 3 I 21258.9123 
154 I 21260.3092 
224 226 I 21296.9174 
125 125 I 21311.1816 
189 189 I 21325.5560 

124 124 I 21346.3973 

-062 I 21354.4542 
204 206 I 21374.7991 SIGMAP 
012 11 I 21375.0321 
355 357 I 21385.1827 

-192 -193 I 21392.0101 
160 166 I 21393.8458 
220 221 I 21404.3350 
182 182 I 21408.3686 
105 105 I 21413.7612 
181 I 21413.8805 IS* 

-049 -49 I 21420.7721 
175 177 I 21431.7380 
000 5 I 21432.0550 

046 46 I 21444.4768 
162 159 I 21450.6333 

-397 -400 1 21345.3126 

-393 -339 I 21348.8406 

-039 -91 I 21439.9239 
-265 -263 I 21442.5772 



1 
1 
1 
1 
1 
T 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

4653.757 
4657.035 
'655.622 
4555.003 
4654.887 
4654.472 
4653.241 
4651.708 
4651.649 
4649 -772 
4649.259 
4547.531 
4647.0 19 
4645.141 

4643.246 
4641.985 
4639.680 
4633.354 
4633.152 
4635.06 1 
4634.250 

4644. O t O -  

1 
1 
3 
2 
2 
1 
4 
3 
1 
2 
2 
1 
2 
2 
2 
2 
1 
3 
2 
1 
2 
2 

26009.009-36557.769 
21703.910-26250.997 
25328.907-20572.283 
29307.350-2'552.353 
2?18?.0~0-26Z36.911 
22932.904-27637.377 
18 13 1.455- 13528.245 
22215.999-17765.281 
21420.953-26072.627 
29558.328-24918.555 
24091.173-23740.433 
23OOi.649-27552.120 

27096.974-22451.834 
22176.323-26E20.330 
32185.115-27542.874 
24091.173-28733.159 
203S5.328-15745.648 
22182.030-26820.380 

24158.741-28793.800 

21703.960-26350.982 

-2 
-2 
-2 
1 
6 

-1 
2 
-1 
5 

-1 
-1 
0 
-3 
1 
3 
5 

-1 
0 
4 

2 

. .  

. .  . .  

. .  

. .  . .  . .  . .  . .  

. .  . .  . .  . .  . .  . .  . .  . .  . .  . .  

. .  

2 4632.610 2 20i21.i45-i5rs~.530 -5 i . - 1 
1 4630.955 2H 22176.323-25507.278 . .  
2 4630.921 2 21670.405-17039.487 ! . I . 
1 4627.870 4 17081.874-21709.745 -1 I . - . 
1 4627.550 2 29103.855-24431.313 -2 I . - . 
1 4627.280 1 14025.007-im2.287 o i . - . 
1 4625.250 2 22182.030-26807.278 2 I ~ - . 
1 wI3.523 2 i995.027-24%2.849 1 i . - . 
1 4619.2611 1 24216.272-28834.535 -3 I . - . 
1 4613.972 3 27979.161-23359.187 -2 I . - . 
1 C617.5?3 1 9724.351-14341.947 -3 I . - . 
1 (.ils;.OO7 1 25109.417-29725.422 2 I . - . 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 

4615.717 
45 13.578 
46 10.300 
46C9.421 
4608.226 
4605.945 
4603.735 
4603.721 
4603.007 
460 1.539 
4600.286 
4593.535 
4595.185 
4593.603 
4592.213 
4531.710 
4,%7.877 
4587.155 
4533.353 
4581.693 

1 
3 
2 
3 
1 
2 
4 
4 
4 
4 
1 
1 
1 
1 
2 
2 
2 
1 
3 
2 

24653.345-29269.059 
21737.407-26350.932 
26374.934-21754.690 

19059.953-23568.184 
23720.664-23326.610 
25591.845-2092-8.110 
22176.323- 17572.608 
27054.840-22451.834 
24331.050-19779.507 
18578.669-23178.955 

24534.240-19339.052 
20065.327-24653.931 
252.+1.535-235<9.372 
22719.949-27311.658 

25617.477-302'24.635 
16834.379-214 17.765 
24155.741-23740.433 

221~2.030-i7572.6oa 

25328.907-20741.029 

3 i  . -  . 
3 1  . -  . 

- 4 1  . -  . 
- 1 1  . -  . 

0 1  . -  . 
- 1 1  . -  . 

0 1  . -  . 
6 1  . -  . 
1 1  . -  . 

-41 . -  . 
0 1  . -  . 

I 
-31 . -  . 
- 1 1  . -  . 

0 1  . -  . 
i i  . -  . 

- 1 1  . -  . 
-21 . - .  
-31 . -  . 
1 1  . -  . 

I 
3.0- 4.0 I . 
5.0- 5.0 I . 
3.0- 2.0 I . 
8.0- 9.0 I . 
2.0- 2.0 I . 
2.0- 1.0 I . 
0.0- 1.0 I . 
2.0- 3.0 I . 
3.0- 2.0 1 . 
7.0- 6.0 I . 
3.0- 3.0 I . 
5.0- 6.0 I . 
5.0- 4 . 0  I . 
4 . 0 -  5.0 1 . 
1.0- 2.0 I . 
4 . 0 -  5.0 I . 
3.0- 4 . 0  I . 
2.0- 3.0 I . 
2.0- 2.0 I . 

I .  
2.0- 3.0 ! . 

I .  
4 . 0 -  5.0 I . 
2.5- 3.5 I . 
1.0- 1.0 I . 
1.5- 1.5 i . 
4 . 0 -  3.L I . 
5.0- 6.0 1 . 
4 . 0 -  3.0 I . 
2.0- 1.0 I . 
1.0- 2.0 I . 
2.0- 3.0 I . 
6.0- 5.0 I . 
3.0- 2.0 1 . 
8.0- 7.0 I . 
1.0- 1.0 I . 
3.0- 4 . 0  I . 
4 . 0 -  5.0 I . 
2.0- 2.0 I . 
5.0- 4 . 0  I . 
3.0- 4 . 0  I . 
3.0- 4 . 0  I . 
1.0- 2.0 I . 
4 . 0 -  5.0 I . 
5.0- 4.0 I . 
1.0- 1.0 I . 

I .  
2.0- 3.0 I . 
3.0- 4.0 I . 
5.0- 4 . 0  I . 
4.0- 5.0 I . 
3.0- 2.0 i . 
2.0- 1.0 I . 
5.0- 4 . 0  I . 
2.0- 3.0 I . 

0.870 1.265* 395 
1.120 0.796 324 
1.340 1.430* 90 
0.000 o.ooo* 0 
1.295 1.260r 35 
1.257 1.280 23 
0.000-0.590* 0 
1.675 1.680~ 5 
1.663 1.500* 163 
0.000 0.000* 0 
1.245 0.970 275 
1.196 1.250 54 
1.120 0.796 324 
1.180 0.000* 0 
1.210 1.160~ 50 
1.212 1.270~ 58 
1.245 1.035 210 
1.911 1.145 766 
1.295 1.160 135 

1.240 1.0831 157 

1.310 0.990~ 320 
0.710 1.057* 347 
1.210 0.550~ 660 
2.328 1.354 974 
1.217 0.980 237 
1.210 0.000* 0 
0.975 0.822 153 
1.295 0.550 745 
0.760 0.640~ 120 
1.186 1.030* 156 
1.005 0.978 27 
0.442 0.852 410 
1.090 1.22036 130 
0.860 1.110* 250 
1.026 0.796 230 
0.000 o.ooo*  0 
1.235 0.555 740 
1.375 0.940, 435 
0.790 1.260* 470 
0.990 1.374* 384 
1.210 0.555~ 655 
1.225 0 . 0 0 0 ~  0 
1.450 0.000* 0 
1.932 1.130~ 802 

0.000 o.ooo* 0 
0.998 1.080 82 

I OBS TERM 
I IS IS 

I 
1-040 -46 
1-224 -228 
I 104 105 
I 148 145 
I 005 3 

I 396 396 
I 152 155 
1-162 -159 
I 173 172 
I 028 27 
1-341 -350 
1-129 -123 
I 242 238 
1-064 -70 
I 000 3 
I 187 189 
I 145 144 

.+ ---------- 

1-168 -169 

i 020 20 
I 359 
i o i o  io 

, I  369 
I 103 102 
I 459 459 
1-190 -187 
i 433 4x3 
I 028 27 
I 050 57 
I -141 
1-097 -97 
I 278 273 
I 102 98 
1-134 -132 
1-400 -401 
1-318 -318 
1-010 -14 
1 101 99 
1 178 178 
I 059 60 
1-120 -118 
1-088 -88 
I 192 188 
I 144 150 
I 149 149 
I 117 117 
1-165 -162 
1-005 
I 210 212 
1-061 -69 

1.180 0 . 0 0 0 ~  0 i 17s 17s 
1.070 1.035 35 i 153 152 
1.340 0.000* 0 I 030 80 
1.360 0.590~ 770 I 075 74 
0.961 0.802 159 I 055 56 
1.240 0.970~ 270 I 030 34 

WAVELENGTH NOTES 

21459.0500 
21467.0309 
21468.9348 
21476.3786 
21476.9369 
21478.8518 
21484.5339 
21491.6143 
21491.8869 
21500.5627 
21502.9350 
21510.9301 
21513.3001 
21521.9978 
21527.0075 
21530.7813 IS* 
21536.6302 
21547.3296 

21580.2139 
21537.9262 
21558.0846 
21602.3170 
21603.8108 
21605.0714 
21614.5537 
21621.2244 
21639.2469 
21647.2686 
21650.3955 
21657.8343 
21659.1950 
21669.2369 

21688.7793 
21694.4036 
21705.1473 
21715.5668 

216a4.6441 

21715.6328 

21731.847a 

21719.0013 
21725.9302 

21735.3914 
21755.9718 
21763.4643 
21770.0518 
21772.4367 
21790.6267 
21794.0517 
21811.9924 
21820.0380 

2LNSIS* 
2LNSIS* 

I 



1 4530.631 3 2270.655-21290.050 -4 
1 4575.709 3 28595.0@%-24016.378 -1 
1 4577.351 1 1t591.122-23158.176 -3 
1 4574.056 5 12578.669-23152.755 0 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 

4573.593 
4569.657 
4558.040 
4556.835 
45c4.733 
4563.625 
4553.175 
4553.029 
4561.474 
4559.102 
4553.067 
4557.250 
4555.842 
4553.960 
4553.0?3 
455 1.175 
4549.422 
4543.052 
4547.449 
4547.364 
4547.168 
45G5.339 
4545.3c5 
4544.672 
4544.378 
4542.352 
4541.059 
4540.227 
4539.93 
4533.227 
4530.853 
4526.922 
4524.242 
4523.545 
4523.4’i4 
4511.267 
4517.577 
4514.663 
45 14.264 
45 13.855 
4503.105 
450 1.590 
4500.427 
4/199.740 
467.23 1 
4q95.335 
449’1.394 
4493.1EO 
4492.7 17 
4490.322 
4483.113 

1 
2 
1 
2 
1 
1 
1 
4 
1 
1 
1 
4 
2 
3 
3 
1 
3 
2 
2 
2 
1 
2 
2 
2 
1 
3 
2 
1 
1 
1 
4 
2 
3 
1 
1 
1 
2 
2 
3 
2 
1 
3 
2 
2 
1 
2 
1 
4 
2 
1 
2 

27124.898-22551.302 
14737.784-19307.C47 
24347.551-19779.507 

30995.841-26431.101 
27859.060-32432.680 
23413.710-27976 .e81 
28036.676-23473.535 
29307.350-33952.834 
23413.710-27972.815 

23413.710-18356.461 
30262.453-257C6.605 
2C554.712-252P3.672 
26317.729-21764.690 
28021.637-32572.811 
29617.177-25068.751 
28021.637-23473.535 

263 17.727 -3875.798 

19074.292-23518.964 
27903.565-23359.187 
22307.633-17765.281 
28306.355-24365.295 
23193.430-24653.200 
19425.512-23765.450 
23CO4.6’19-27W. 874 
21307.390-15775.530 

20769.512-25E93.751 
27415.500-31939.345 
23281.721-27805.163 
30397.335-26476.063 
24456.635-19939.052 
15421.5C7-19939.052 

22429.9G4-26T43.829 

2’:523.940-203?2.3(19 
25323.907-20328.475 
24437.792-13939.052 

22377.591-26273.930 

18602.5e5-23129.429 

275+3.693-23123.429 

25121.896-23625.003 

28513.607-24016.378 

27PIC9.524-32?04.416 
~07~9.5i?-16276.332 
?;416.024-2353.307 
21033.247-26033.563 

-3 
-2 
-4 

-1 
5 
4 
-2 
0 
-3 
-2 
1 
-5 
0 

-1 
1 

-4 
0 
0 
2 

-4 
-1 
0 
0 
0 
0 

-1 
-3 
0 
2 

-1 
-2 
3 
0 
2 
0 
-6 
-2 
0 
0 
-2 
-1 
-5 
0 
2 
4 
2 
0 
0 
6 

2.0- 2.0 
6.0- 5.0 
4 . 0 -  5.0 
1.0- 2.0 
2.0- 3.0 
3.0- 4 . 0  
3.0- 4 . 0  

2.0- 3.0 
7.0- 7.0 
4 . 0 -  3.0 
6.0- 6.0 
8.0- 9.0 
4 . 0 -  4 . 0  
4 . 0 -  4 . 0  
4 . 0 -  5.0 
6.0- 7.0 
1.0- 2.0 
4 . 0 -  5.0 
5.0- 5.0 
7.0- 7.0 
5.0- 6.0 
7.0- 7.0 
7.0- 7.0 
6.0- 7.0 
2.0- 3.0 
4 . 0 -  4 . 0  
2.0- 3.0 
2.0- 3.0 
3.0- 3.0 
3.0- 3.0 
6.0- 6.0 
3.0- 3.0 
5.0- 5.0 
1.0- 1.0 
6.0- 5.0 
2.0- 3.0 
5.0- 6.0 
5.0- 5.0 
5.0- 4 . 0  
3.0- 3.0 
3.0- 3.0 
4 . 0 -  5.0 
4.0- 5.0 
1.0- 2.0 
5.5- 6.5 
3.0- 4.0 
4 . 0 -  3.0 
5.0- 5.0 
7.0- 5.0 
4.0- 5.0 
2.0- 2.0 
1.0- 2.0 
2.0- 1.0 

OBS OES OBS 
G? G1 DS .----------------- 

TERM TERM TERM I OBS TERM 
G2 G1 DG I IS IS 

1.170 0.000* 0 
1.200 1.560~ 360 
0.965 1.115 150 
1.932 0.580 1352 
1.190 O.OOO* 0 
0.815 0.000* 0 
1.300 0.000* 0 

149 150 
106 106 
-166 -165 
-160 -155 

- 143 -144 
le8 

176 175 
1 335 

1.470 0.807* 663 1-015 -10 
1.250 1.140~ 110 I 71 69 
0.000 l.OSO* 0 I -35 
1.216 O.OOO* 0 I 206 207 
0.000 1.165* 0 1-005 -3 
0.000 0.979* 0 I 028 27 
1.180 1.080* 100 1-020 -19 
0.000’ 1.325* 0 I 287 287 
1.284 O.OOO* 0 I 137 138 
0.200 0.490 290 I 219 218 
1.180 0.000* 0 I 142 139 
1.400 1.010* 390 1-010 -5 
1.380 o.ooo* 0 I 100 100 
1.400 0.000* 0 I 142 139 
1.240 1.120* 120 I 094 94 
1.030 o.ooo* 0 1 138 138 
1.246 0.000* 0 1-398 -394 
1.470 0.940* 530 I 005 6 
1.310 1.345* 35 (-005 -11 
1.532 O.OOO* 0 1-197 -198 
1.300 1.030~ 270 I 330 328 
1.434 1.680~ 246 I 288 290 
1.230 1.475 245 I 266 266 
1.240 0.000* 0 I 110 113 
1.435 0.760 675 1-053 -56 
1.196 1.270* 74 1-239 -239 
.360 0.000* 0 I 156 156 
.910 1.168 258 1-134 -135 
.070 0.965* 105 1-089 -92 
.370 1.200* 170 ( -040  -42 
.235 1.024 211 I 061 61 
.200 1.605* 405 I 162 162 
. O O O  O.OOO* 0 I 219 219 

.310 1.168* 142 I 089 90 

.444 0.910* 534 I 036 36 

. O O O  1.314* 0 I 458 460 

-500 0.000* 0 I 335 335 
-157 1.560 403 I 203 203 

.270 1.055* 215 I 073 72 
1.070 1.880* 810 I 118 120 
0.745 1.265 520 I 118 117 
0.060-0.082* 142 I 000 1 

.lo6 O.OOO* 0 1-404 -404 

-279 1.220 59 (-005 -11 

.340 0.352 98s 1-125 -125 

.076 1.125 49 1-056 -56 

I 350 

WAVELENGTH NOTES .___-------____--_-- 

21825.0969 
21834.2584 
21842.1677 
21856.3261 

21901.0803 Is* 
21906.4265 
21908.5868 
21908.9997 
21916.7566 
21928.1594 
21933.1387 
21937.0707 
21943.8505 
21952.9 191 
21957.3647 
21966.3528 
21979.6483 
21981.4364 
21934.3512 IS* 
21984.7621 
21985.7097 
21989.7187 
21994.7211 
21997.7846 
21999.2078 
22009.0200 
22015.2867 
22019.0300 
22020.7227 
22029.0250 
22064.8482 
22084.0377 
22097.1195 
22099.0587 
22101.0177 
22111.6594 
22129.7205 
22144.0041 
22145.9614 
22148.0171 
22200.8406 
22208.3123 
22214.0513 
22222.3815 
22229.8380 
22234.2678 
2224 1.3955 
22249.8801 
22252. i 7 S i  
22264.0418 
22270.0379 



t 
C C!AVEtI3I:UER I T2 - T1 0-C 

1 4481.956 1 Z394.711-22409.753 -2 _ _  _ _  . _ _  ~ 

1 4420.752 3 26Z53.495-33764.244 3 
1 4476.354 2 25535.914-30113.280 -2 
1 4476.297 2 30131.Y3-25155.C90 -1 
1 41.74.662 1 17021.874-21556.558 -2 
1 4472.235 1 27651.193-23178.955 -2 

($71.209 2 
1 4471.051 1 
1 4470.534 3 
1 4470.274 3 

4469.099 2 
1 4466.3C4 2 
1 4145.425 1 
1 4664.607 2 
1 4457.276 2 
1 4455.663 2 
1 4454.457 1 
1 4454.125 3 
1 4453.917 2 
1 4449.614 3 
1 4449.503 2 
1 4C.47.571 3 
1 4447.201 1 
1 4446.190 1 
1 4444.121 3 
1 4439.854 2 
1 4437.084 2 
1 4435.007 2 
1 4 ~ 3 6 . i i 9  2 
1 4G33.552 3 
1 4433.126 3 
1 4431.145 2 
1 442C.705 3 
1 4416.C61 4 
1 (i$,3.2f0 4 
1 G't,1.070 1 
1 4:11.172 1 
1 4419.769 3 

4418.937 1 
1 4418.393 4 
1 4416.748 5 
1 4415.935 1 
1 4415.550 2 
1 4414.115 6 
1 4413.381 2 
1 4410.461 2 
2 4C09.474 2 
1 4408.195 3 
1 4405.312 1 
1 4405.545 2 
1 4403.930 4 
1 4<00.019 1 
1 4399.837 3 
1 4399.633 1 
1 4395,971 2 

20654.712-25125.763 
2L951.8:t7-2i%1.313 
16202.112-20672.390 

2%32.680-2GO 16.378 
27575.402-324CO.827 
14853.317-193 17.922 
27975.4C2-32432.680 
29108.t65-24553.200 
22219.737-17765.281 
K353.317-19307.447 
12322.6 13-16776.530 
25121.895-20672.283 
25121.896-20672.390 

20366.432-24753.684 
25535.914-30033.102 
229Z2.904-18533.7t2 
17615.4t2-22055.333 
24759.250-20322.165 

22503.712-26943.829 
26?85.53-22451.834 
20709.455-16276.332 

23766.135-19337.431 
19776.904-24202.966 
23281.721-1m6.461 
33732.959-35354.050 
23763.470-13343.298 
13602.505-23022.274 

23274.853-16356.461 
22 152.030-17765.281 
25705.036-21230.050 
17203.415-23118.964 
21737.407-17323.29 1 
2.3155.958-23743.557 
27553.217-23152.755 
2317!.032-1:761.530 

14912.011- 19317.922 
22152.030-17776.433 
27415.500-23011.570 
21521.579-24921.671 
22176.523-17776.433 
265'.3.621-2FO't8.255 
20521.579-24918.555 

24090.570-28533.138 

24153.741-28593.749 

15591.122-25022.274 

15555.257-23356.450 

0 
0 
-4 

2 
0 
2 
-2 
-2 
1 
-2 
0 
1 
2 
3 

-1  
2 

-1 
-3 
-1 
-1 
2 
-2 
0 
-6 
1 

-1 
0 

-1 
0 
0 

1 
-1 
-1 
1 

-1 
0 

-1  
22 
2 
1 
-2 
0 

-3 
-1 
-1 
-5 

. .  

. .  . .  . .  . .  

. .  

. .  . .  

. .  

. .  - . .  . .  . .  

. .  

. .  . .  - . .  

. .  . .  
, .  . . .  . -  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  
. .  . .  . .  
. .  
. .  
. .  
. .  
. .  
. .  
. .  
. .  
. .  
. .  
. .  
. .  
. .  

I 
3.0- 2.0 I . 
7.0- 6.0 I . 
6.0- 6.0 I . 
3.0- 4 . 0  I . 
4 . 0 -  4.0 I . 
2.0- 1.0 I . 

I .  
1.0- 1.0 I . 
0.0- 1.0 I . 

I .  
5.0- 6.0 I . 

6.0- 5.0 I . 
7.0- 6.0 I . 
4 . 0 -  5.0 I . 
7.0- 7.0 I . 
5.0- 6.0 I . 
4 . 0 -  3.0 I . 
4.0- 4 . 0  I . 
2.0- 1.0 I . 
1.0- 2.0 I , 
1.0- 1.0 I . 
7.0- 7.0 I . 
4.0- 4.0 I . 
6.0- 5.0 I . 
2.0- 2.0 I . 
2.0- 3.0 I . 
6.0- 6.0 I . 
2.0- 1.0 I . 
5.0- 5.0 I . 
5.0- 5.0 I . 
3.0- 2.0 I . 
4 . 0 -  5.0 I . 
1.0- 1.0 I . 
6.0- 5.0 I . 
5.0- 5.0 I . 
6.0- 7.0 I . 
4 . 0 -  3.0 I . 
6.0- 5.0 I . 

I .  
4.0- 5.0 I . 
2.0- 3.0 I . 
2.0- 2.0 i . 
2.0- 3.0 I . 
3.0- 4 . 0  I . 
6.0- 6.0 I . 
1.0- 2.0 I . 
4.5- 5.5 I . 
2.0- 3.0 1 . 
4 . 0 -  5.0 I . 
2.0- 2.0 I . 
5.0- 4 . 0  I . 
6.0- 5.0 I . 
1.a- 2 . 0  I . 
0.0- 1.0 I . 
6.0- 6.0 I . 

1 
1.465 1.413 52 I 197 200 
1.080 0.975 105 I 024. 23 
1.335 1.050 285 I 114 1 1 1  
1.232 1.165 67 I 020 20 
1.217 1.290 73 1-413 -410 
1.570 1.130* 440 I 189 190 

0.200 0.314 114 I 231 231 
1.290 0.000* 0 I- -1 
0.000 O.OOO* O 1-351 -350 

1.180 1.560* 350 I 133 185 
1.017 1.120~ 103 1-008 -8 
0.786 O.OOO* 0 1-085 -84 
1.017 1.140 123 I 071 62 
1.210 0.000* 0 I 122 123 
0.750 1.680* 930 I 164 165 
0.786 O.OOO* 0 (-071 -70 
1.036 0 . 0 0 0 ~  0 1-415 -411 
1.444 1.430* 14 I 191 191 
1.444 0.000* 0 I 193 194 
1.130 1.060 70 I *  34 
1.123 0.975 148 1-166 -166 
1.335 1.150* 185 I 016 16 
1.257 1.600 343 1 297 298 
1.450 O.OOO* 0 1-329 -332 
1.098 1.350* 262 I 354 364 
1.240 1.713~ 473 1-069 -73 
1.287 1.220 67 1-178 -181 
1.055 O . O O O *  0 I 128 131 
1.240 1.830* 640 1 176 176 
0.965 0.817 148 1-206 -207 
2.162 2.410* 248 I 051 54 
1.012 1.012 0 1-012 -11 
1.235 1.325 90 I 189 189 
1.340 O.OOO* 0 I 093 92 
0.970 1.135* 165 I 275 275 
0.910 0.817 93 I 008 6 

1.604 1.325 279 I 147 155 
1.295 1.680* 335 I 085 88 
1.290 O . O O O *  0 I 154 150 

1.026 1.250* 224 I 155 155 
1.335 O.OOO* 0 I 126 127 
0.745 0.580 165 I 146 144 
1.240 1.296* 56 I 462 464 

0.496 O . O O O *  0 I 010 13 

1.370 O.OOO* 0 I 097 97 

I 194 

1-457 

I 091 

1.021 O.OOO* 0 1-377 -371 

-0.145 0.760 905 I OS0 78 

1.235 0.565 730 1-154 -154 

1.246 1.034 212 1-111 -106 
1.210 0.565* 645 1-065 -64 
0.000 0.900 0 I -24 
1.246 0.000* 0 1-395 -392 

WAVELENGTH NOTES 

22290.6795 IS* 
22311.5934 
22333.4646 
22333.7988 
22341.9594 
22354.0790 
22359.2135 
22360.0037 ~~~~~ 

22362.5395 
22363.8902 
22369.7700 ISP 
22383.7690 
223SS.1751 
22392.2771 
22429.1062 
22437 -2258 
22443.3005 
22444.9583 
22446.0216 
22467.7280 
22468.2633 
22478.0486 
22479.9 187 
22485.0304 
22495.4985 
22517.1182 
22531.1753 
22541.7271 ISP 
22546.2414 IS* 
22549.1248 
22551.2916 
22561.3684 
22573.79a6 
22557.2iSi 
22591.3771 
22612.6854 
226 17.3817 
22619.4440 
22623.7028 
22626.4627 
22634.9 154 ~ - .  - . . . . - . 
22638.8263 
22641.0566 
22648.4171 
22652.1838 
22667.1810 
22672.2547 
22678.8329 

22721.9036 
22722.9675 
22736.7244 



1 4395.892 
1 4395.435 
1 4314.032 
1 4313.683 
1 4393.000 
1 4392.906 
1 4392.368 
1 4391.453 
1 4387.306 
1 4535.612 
1 4384.850 
1 4354.192 
1 4379.252 
1 4378.31 
1 4377.370 
2 4374.807 
1 4372.910 
1 4369.850 
1 4364.854 
1 4359.531 
1 4355.625 
1 4355.125 
1 4352.448 
1 4347.590 
1 43G0.794 
1 4337.046 
1 4335.585 
1 4335.Z89 
1 4333.286 
1 4327.424 

4322.744 
1 4321.817 
1 4319.676 
1 4318.979 
1 4318.550 
1 4314.956 

4313.861 
1 4312.241 
1 4311.662 
1 4305.797 
1 4307.512 
1 4307.445 
1 4295.646 
1 4233.305 
1 4236.371 
1 4293.119 
1 4231.109 
1 4290.794 
1 4266.070 
1 4234.854 
1 4279.011 
1 4276.526 
1 4274.937 
1 4272.196 
1 4271.425 

I 

2 
2 
2 
1 
3 
2 
2 
2 
2 
2 
1 
1 
1 
3 
2 
3 
2 
2 
1 
1 
2 
1 
2 
1 
4 
2 
2 
2 
2 
3 
2 
1 
3 
2 
2 
2 

25717.359-30113.280 
15912.011-19307.447 
23274.858-27658.890 
22837.092-27239.768 
16595.109-20983.110 
218 12.632-26205.539 
25064.653-20672.283 
23413.710-27895.163 
28268.619-24481.313 

26159.538-21764.690 
25591.845-27576.039 
25570.655-21491.439 
20554.712-16276.332 
23720.654-19343.298 
19263.335-15485.530 
24185.639-2856 1.548 
24149.361-19779.507 
19959.027-24323.834 
25916.069-21555.535 
22932.90%-18527.281 
15424.E7-19779.507 

24149.361-28496.950 

1928 1.9 17-236 18 -964 
25&28.024-21491.439 
17081.874-21417.765 
27909.5.24-32242.810 
25617.477-21290.050 

243G7.551-28733.159 

20306.4a2-24m.931 

25523.907-20%8.110 

0 
-1 

0 
4 

-1 
-1 
-2 

0 
0 
4 
2 

-2 
6 
1 
4 
2 
1 

-4 
-3 

0 
2 
5 

-1 
1 

-3 
-1 

0 
-2 

0 
-3 

22219.737-17397.917 -3 
20005.327-15745.648 -3 
2G437.792-22756.769 2 
23037.432- 187 18.882 0 
2C268.265-23953.307 -2 

1 
2 
5 
1 
3 
3 
3 
2 
0 
2 
4 
1 
2 
3 
2 
1 
1 
2 
4 

27491.196-23178.955 
24091.173-19779.507 
305C9.405-26240.609 
16520.952-20328.475 ~ - _ _ _  
27781.032-23473.535 
28951.847-24553.200 
22837.092-18538.732 
16532.104-20523.475 
28355.676-23743.557 
2G513.274-20322. 

27415.500-23129. 
19074.292-23359. 
27301.253-23622. 

23193.490-24919. 
19959.027-24231. 
2d%28.024-21556. 

30766.852-26476. 

24'455.635-28753. 

165 
058 
429 
127 
274 
159 
555 
226 
533 

0 
-4 

0 
-1  
-2 
-1 
-2 

0 
0 
0 
0 

-1 
-1 
-3 
2 
2 

-3 
-1 

5.0- 6.0 
4 . 0 -  4 . 0  
4 . 0 -  5.0 
3.0- 4 . 0  
3.0- 4 . 0  
4 . 0 -  3.0 
3.0- 2.0 
4 . 0 -  5.0 
5.0- 6.0 
3.0- 4 . 0  
4 . 0 -  5.0 
3.0- 4 . 0  
2.0- 3 . 0  
1.0- 2.0 
3 . 0 -  3.0 
2.5- 3.5 
1.0- 2.0 
5.0- 4 . 0  
1.0- 1.0 
3 . 0 -  4 . 0  
2.0- 1.0 
3.0- 4 . 0  
4 . 0 -  4 . 0  
5.0- 4 . 0  
3.0- 4 . 0  
2.0- 3.0 
4 . 0 -  3.0 
4 . 0 -  4 . 0  
4 . 0 -  5.0 
2.0- 2.0 

4 . 0 -  3 . 0  
3.0- 3.0 
4 . 0 -  5.0 
1.0- 2.0 
1.0- 2.0 

2.0- 1.0 
3.0- 4 . 0  
8.0- 8.0 
5.0- 4 . 0  
6.0- 6.0 
5.0- 6.0 
3.0-' 2.0 
3.0- 4 . 0  
6.0- 6.0 
5.0- 6.0 
5.0- 4 . 0  
5.0- 5.0 
2.0- 3.0 
4 . 0 -  5.0 
3.0- 4 . 0  
6.0- 6.0 
1.0- 2.0 
4 . 0 -  4 . 0  

I I 
I 0.970 1.050~ 80 I 131 126 
I 0.496 0.000* 0 I 030 27 
I 1.604 1.312 292 1-020 -32 
I 1.110 0.000* 0 1-373 -373 
I 0.999 1.374 375 1-365 -765 
I 1.040 0.701 339 1-020 -24 

I 0.000 1.024* 0 1-030 -37 
1 0.980 1.430* 450 I 174 171 

I 1.085 O . O O O *  0 I 061 62 
I 1.300 1.035* 265 I 114 115 
I 1.360 0.000* 0 I 160 158 
I 0.990 1.070* 80 I 040 45 
I 1.170 O.OOO* 0 I 136 140 
I 0.200 1.880*1680 I 143 143 
I 0.790 1.135* 345 I 179 181 
I 0.921 1.057 136 I 450 450 
I 0.667 0.784 117 1 088 87 
I 1.262 O.OOO* 0 1 209 210 
I 0.760 0.800* 40 I 118 118 
I 1.350 1.290* 60 I 120 123 
I 1.257 O.OOO*  0 I 351 352 
I 1.106 O . O O O *  0 1-392 -391 
I 1.123 1.030 43 1-054 -55 
I 1.262 0.810 452 1-012 -13 
I 1.340 1.374 34 I 085 86 
I 1.822 0.000* 0 1-377 -377 
I 1.310 O.OOO* 0 1 090 90 
I 1.217 0.802 415 I 036 39 
I 1.270 1.215* 55 1-078 -79 
I 1.360 O.OOO*  0 I 118 119 
I I 441 
I 0.750 0.450 300 1-273 -277 
I 0.998 1.145 147 I 406 405 
I 1.500 1.165* 335 1-203 -202 
I 0.870 0.504 366 I 008 9 
I 1.252 1.265 13 I 061 69 

I 1.345 1 . 1 3 0 ~  215 I 268 267 
I 1.245 O.OOO* 0 I 102 101 
I 0.000 0.000* 0 I 158 162 

I 1.250 O . O O O *  0 I 160 162 
I 1.290 O.OOO* 0 I 065 65 
I 1.110 1 . 6 0 0 ~  490 I 334 334 
I 0.300 0.352 52 I 016 17 
I 1.216 O . O O O *  0 I 212 210 
I 1.160 1.360* 200 I 182 185 
I 0.950 1.605* 655 I 137 140 
I 1.370 1 .168~  202 I 072 71 

I 0.985 0.817 168 I 036 36 
I 1.000 1.035* 35 I 085 84 
I 1.240 0 . 0 0 0 ~  0 I 191 190 
I 0.760 0.411* 349 I 236 240 
I 1.310 1 .290~  20 I 112 114 

I I 010 

1 0.736 0.352 384 I +  21 

I 1.532 1.030* 502 1-165 -166 

WAVELENGTH NOTES .................... 
22742.3053 
22744.6698 
22751.9321 
22753.7549 
22757.2770 
22757.7640 
22760.5515 IS* 
22765.2938 
22786 .a122 
22795.6139 
22799.5753 
22802.9972 

22877.8375 
22904.0234 
22931.9893 
22952.5541 
22955.1892 
22969.3079 
22994.9739 
23030.9751 
23050.8781 
23053.3285 
23057.0290 
23070.8794 ISQ 
23102.1316 
23127.1430 
23132.1037 
23143.5688 
23147.3038 
23149.6032 ' 

23168 . a 4 9  
23174.7659 
23183.4721 
23186.5853 
23202.0025 
23208.9241 
23209.2851 
23256.7927 
23258.6216 
23269.1076 
23256.7338 
23297.6415 
23299.3519 IS* 
23325.0319 
23331.4335 
23363.5107 
23377.0368 

23400.7802 
23404.6753 

237a5.7761 



1 4270.156 1 
1 4267.392 1 . 
1 4564.022 2 
1 4263.779 3 
1 4262.496 3 
1 4262.331 3 
1 4254.726 2 
1 4253.334 3 

4252.811 2 
1 4249.074 2 
1 4244.250 2 
1 4243.667 2 

4235.760 1 
1 4235.437 1 
1 4233.364 3 
1 4232.225 2 
1 4226.083 1 
2 4222.926 1 
1 4222.859 1 
1 4221.050 1 
1 4219.728 3 
1 4215.418 2 
1 4213.574 3 
1 4211.614 1 
1 4209.941 1 
1 4257.055 1 
1 4204.855 2 
1 4204.522 2 
1 4109.300 4 
1 4195.274 2 

4193.601 1 
1 417i.855 2 
1 4171.255 3 
1 4153.613 3 

4167.223 2 
1 4165.375 1 
1 4165.024 1 
1 4162.867 1 
1 4161.973 4 

4161.831 1 
1 4159.500 3 
1 4157.140 1 
1 4156.272 1 
1 4154.568 3 
1 4152.119 5 
1 4149.373 4 
1 4143.189 3 
1 4144.420 1 
1 4141.998 1 

25550.203-21230.050 
24742.032-29209.483 
22732.9C4-18718.882 
20559.110-16276.332 
21031.253-25293.751 
26317.729-22C55.339 
21031.253-15776.530 
20385.325-24633.713 

22182.030-26431.101 
26695.033-22%51.834 
25325.024-30071.890 
2 i3?8.645-26240.6!H 
23735.353-27976 . a 1  

25974.634-21736.133 

18578.669-14341.947 
25109.417-29346.299 

25031.173-28325.610 
16595.103-20328.475 
27705.804-23473.585 
22181.353-26497.449 

19426.512-23649.372 
25209.162-209e8.110 
20709.458-24929.184 
28568.619-24653.200 
20540.110-24753.684 
19594.767-23306.381 
25974.634-21764.690 
2355.0.352-19353.298 
27216.458-23011.570 
18346.917-22551.302 
2733i.422-23135.120 
29901.880-25706.606 

18556.277-14433.351 

22705.158-18538.782 
22671.890-26336.911 
24903.894-20741.029 
30375.227-26213.253 

20043.455-2$202.966 
20425.711-24582.849 

26506.405-22$51.834 
2409 1.173- 19939.052 

z~ai6.c.99-25972.971 

-2 
1 
0 
1 
3 
1 

-2 
-1 

3 
1 
1 

-9 
4 

2 
2 
1 

0 
-2 

6 
2 
0 

-1 
-2 
2 

-1 
0 
0 

-3 
1 

-2 
-3 
-2 

0 

-3 
0 
2 

-1 
3 
2 

-1 

-1 
2 
0 

-3 
-2 
-1 

1 
4 

-1 

09s OBS TERM TERH 
J? - J l  J2 - J1 

. .  . .  - . .  - . .  - 
- 
- 
- . .  - . .  - . .  - . .  - . .  
- 

. .  - . .  
- . .  - . .  - . .  - . .  . .  . .  - . .  . .  

. .  . .  - . .  - . .  - . .  - . .  - . .  . .  - . .  
- . .  - . .  - . .  
- . .  - . .  - . .  - . .  
- . .  

. .  . .  

. .  . .  

. .  - 

. .  - 

1.0- 2.0 
4 . 0 -  4.0 
2.0- 2.0 
3.0- 2.0 
2.0- 3.0 
4 . 0 -  3.0 
2.0- 1.0 
2.0- 2.0 

2.0- 3.0 
5.0- 5.0 
4 . 0 -  5.0 
7.0- 8.0 
2.0- 3.0 

6.0- 7.0 
8.0- 7.0 
1.0- 2.0 

3.0- 4 . 0  
3.0- 4 . 0  
5.0- 6.0 

1.5- 1.5 
3.0- 4 . 0  
5.0- 4 . 0  
3.0- 4.0 
5.0- 6.0 
3.0- 4 . 0  
0.0- 1.0 
6.0- 5.0 
3.0- 3.0 
5.0- 4 . 0  
2.0- 3.0 
7.0- 8.0 
8.0- 7.0 

4 . 0 -  5.0 
3.0- 3.0 
3.0- 4 . 0  

1.0- 2.0 
1.0- 2.0 
3.0- 2.0 
6.0- 7.0 

5.0- 5.0 
1.0- 2.0 
2.0- 2.0 
5.0- 5.0 
3.0- 3.0 
1.0- 2.0 
5.0- 5.0 
2.0- 2.0 
4 . 0 -  4 . 0  

3.0- 2.0 

TERH TERM TERH 
G 2  G I  DG 

1.500 o.ooa* o . . - . . . . . 

0.950 0.695* 285 
1.257 0.504 753 
0.830 1.880~1050 
1.455 0.965 490 
1.180 0.000* 0 
1.455 0.000* 0 
1.911 o.ooo* 0 

1.295 0.807 4.38 
1.315 0 . 0 0 0 ~  0 
1.310 1.230* 20 
1.269 O.OOO* 0 
0.935 1.080* 145 

1.370 O.OOO* 0 
1.090 1.20041 110 
1.932 0.852 1080 

1.245 1.260* 15 
0.999 0.352 647 
1.160 0.000* 0 
0.780 0.972+ 192 
0.000 1.925* 0 
1.435 O.OOO* 0 
1.140 1.374* 234 
1.240 1.080 160 
1.055 0.000* 0 
0.830 0.975* 145 
0.000 0.094 0 
1.370 0.000* 0 
1.090 1.135~ 45 
1.180 0.000* 0 
1.518 O.OOO* 0 
1.240 O.OOO* 0 
1.450 O.OOO* 0 

0.985 1.168 183 
1.150 0.450 700 
0.780 0.796* 16 

0.599 1 . 2 6 0 ~  661 
0.915 O . O O O *  0 
1.320 0.000* 0 

0.925 1.012 87 
1.3fi0 0 .640  700 
1.165 0.794 371 
1.130 O.OOO* 0 
1.245 0 . 0 0 0 ~  0 
1.340 1 . 8 9 0 ~  540 
1.196 1.325 129 
1.165 1.433* 265 
1.460 0.352*1108 

-0.020 1.600~1620 

OBS TERH 
IS IS _--____--_ 
336 335 
012 11 
-040 -43 

172 172 
-061 -64 

135 141 
093 93 

-146 -149 

056 55 
117 119 

-3 
-390 -388 

101 102 
177 
198 198 

154 149 
074 

- 

-080 -82 

-030 -31 
-154 -154 
223 227 

+ 7 
448 447 

-249 -252 
377 368 
082 82 
131 128 
060 59 
184 184 
197 201 
171 176 
319 319 

-292 -293 
146 146 
046 48 
244 
177 177 
026 37 
072 68 
162 
170 171 

310 318 
132 132 

232 232 
223 218 
030 37 
194 194 
114 114 
146 147 
359 358 
177 179 

-224 -225 

-065 

-040 -37 

23411.9595 IS9 
23427.1235 
23445.6333 IS* 
23446.9750 
23454.0325 
23454.6102 IS* 
23496.8644 IS* 
23504.2779 
23507.4448 
23528.1192 
23554.8612 
23556.9870 
23567.6050 
23569.9554 
23578.2993 
23586.7994 
23595.8124 
23596.7090 ISQ 
23502.0738 ISQ 
23603.8737 
23615.4321 
23621.7876 
23656.1185 
23673.8035 
23674.1791 
23684.3250 
23591.7451 
23715.3084 
23726.3473 
23737.3891 
23746.8222 
23763.1123 
23775.3700 
23778.2200 
23806.9965 
23829.8429 
23839.3496 
23963.6077 
23967.0547 IS* 
23976.4815 
23990.22 10 
23995.1327 
24002.9 159 
24015.3531 
24020.5116 
24021.3312 IS9 
24034.7929 
24 0 48.4 374 
24053.4597 
24063.3252 
24077.5183 
24093.4234 
24100.3293 
24122.2456 
24136.3519 



1 4141.261 
1 4140.557 
1 4133.678 
1 4137.010 
1 4129.879 
1 4127.994 
1 4124.739 
1 4116.821 

41 11.99 1 
4 109.033 

1 4106.996 
4 103.854 

I 
3 22219.737-26350.997 1 I . - . 
1 28156.938-24016.378 -3 I . - . 
2 223706.355-24767.674 -3 I . - . 
3 27755.977-23618.964 -3 I . - . 
3 23100.857-27230.768 -2 I . - . 
2 22566.777-18533.782 -1 I . - . 
3 29193.490-25068.751 0 I . - . 
2 20540.110-24658.931 0 I . - . 
1 I 
2W I 
6 20385.328-16276.332 0 I . - . 
2 I 

1 4io't.840 i 27578.418-23473.585 7 i . - . 
4103.870 2:4 I . . - - . -. . 

1 4103.785 5.. 25339.917-21736.133 1 i . - . 
1 41G3.436 2 20185.328-2443.767 -3 I . - . 
1 4100.851 2 19855.603-23966.450 4 I . - . 
1 4097.694 3 21420.983-17323.291 2 I . - . 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 

1 
1 
1 

4095.025 
4193.057 
tt091.098 
4090.571 
4087.235 
4036.475 
4084.555 
4079.153 
4077.878 
4076.542 
4073.370 
4070.569 
4054 -429 
4363.330 
406 1.487 
4053.85 1 
4055.213 
4056.576 
4054.959 
4054.775 
4049.820 
4049.203 
4047.402 
4047.241 
4046.300 
4042.740 
4033.130 
4037.475 
4035.306 
4032.59 1 
4026.323 
4025.855 
4024.128 
40'14.230 
4006.707 
4005.404 
4005.060 

1 25053.129-20988.110 
2 15249.635-19343.298 
1 
2 251 13.74w9204.308 
3 17615.482-13528.246 
4 25074.585-20983.110 
1 20984.195-25168.751 
3 24751.439-20672.283 
2 
3 
4 
1 
4 
4 
2 
4 
1 
3 
1 
2 
2 
3 
1 
1 
2 
1 
2 
3 
2 
4 
3 
1 
1 
3 
1 
2 
2 

22705.158-15627.281 
25064.653-20928.110 
23416.666-19343.295 
22219.737-26290.302 
26516.261-22451.834 
25828.024-21764.690 

24381.050-20322.165 
20709.453-24767.674 
250'14.687-209%3.110 

22289.053-26943.829 

30262.453-26213.253 
21812.682-17765.281 
23550.352-27597.590 
27175.729-23129.629 
20540.110-24532.849 
22799.695-18761.580 

25591.845-21556.533 
22539.053-13856.461 
14592.5<9-18715.532 
27979.161-23353.307 

21337.573-17323.291 
26516.26 1-30522.9 7 1 
19594.767-23501.171 

13517.647-17572.608 

13726.661-17775.4a3 

27781.032-23743.557 

6 1  . -  . 
- 6 1  . -  . 
7 1  . -  . 

-11  . -  . 
0 1  . -  . 

- 1 1  . -  . 
- 3 1  . -  . 

1 1  . -  . 
- 1 1  . -  . 
2 1  . -  . 
4 1  . -  . 
2 1  . -  . 

- 4 1  . -  . 
- 4 1  . -  . 
- 3 1  . -  . 
- 1 1  . -  . 
- 2 1  . -  . 
- 1 1  . -  . 
- 2 1  . -  . 
3 1  . -  . 
1 1  . -  . 
3 1  . -  . 
0 1  . -  . 
1 1  . -  . 

1 5 1  . -  . 
0 1  . -  . 

- 1 1  . -  . 
- 1 1  . -  . 
- 4 1  . -  . 
1 1  . -  . 

- 2 1  . -  . 
- 3 1  . -  . 

0 1  . -  . 

I 

I 

I 

I 

I 
4.0- 5.0 I . 
6.0- 5.0 I . 
3.0- 2.0 I . 
3.0- 3.0 I . 
3.0- 4 . 0  I . 
3.0- 2.0 I . 
6.0- 7.0 I . 
3.0- 4 . 0  I . 

I .  
I .  

2.0- 2.0 I . 
I .  

5.0- 6.0 I . 
I .  

6.0- 7.0 I . 
2.0- 1.0 1 . 
4.0- 3.0 I . 
3.0- 4.0 I . 
5.0- 4.0 I . 
2.0- 3.0 I . 

I .  
6.0- 5.0 i ; 
2.0- 1.0 I . 
4 . 0 -  4.0 I . 
6.0- 7.0 I . 
1.0- 2.0 I . 
1.0- 1.0 1 . 
3.0- 4 . 0  I . 
2.0- 3.0 I . 
4 . 0 -  5.0 I . 
5.0- 5.0 I . 
4.0- 5.0 I . 

I .  
5.0- 6.0 I . 
3.0- 2.0 I . 
4.0- 4 . 0  I . 
2.0- 2.0 I . 
4 . 0 -  5.0 I . 
3.0- 2.0 I . 
6.0- 7.0 I . 
4 . 0 -  3.0 I . 
3.0- 4 . 0  I . 
4 . 0 -  5.0 I . 
3.0- 2.0 I . 
4.5- 5.5 I . 
6.0- 6.0 I . 
3.0- 4 . 0  I . 
4 . 0 -  5.0 I . 
2.0- 2.0 I . 
2.0- 2.0 I . 

I .  
4 . 0 -  4 . 0  I . 
5.0- 6.0 I . 
0.0- 1.0 I . 

I .  

I I 
I 0.750 0.796 46 1-008 
I 1.335 1.560 225 I 118 
I 1.230 1.455 225 I 282 
I 1.370 O.OOO* 0 I 128 

I 0.977 1.600 623 I 318 
I 1.240 O.OOO* 0 I 192 
I 0.830 1 . 0 8 0 ~  250 I 171 
I I 
I I 
I 1.911'1.880* 31 I 150 
I I 
I 1.120 O.OOO* 0 I 330 
I I 

I 1.520 O . O O O *  0 1-061 

i 1.250 o.ooo* o 
I 1.911 O.OOO* 0 
I 1.100 0.760 340 
I 1.663 1.250* 413 
I 1.160 1.374* 214 
I 0.715 1.135 420 
I 
I 1.302 0.896 406 
I 1.450-0.590*2040 
I 1.507 1.374 133 
I 1.319 0.000* 0 
I 0.647 1 . 4 3 0 ~  783 

I 0.980 1.374 394 
I 1.320 1.135* 185 
I 0.750 1.125 375 
I 1.200 0.000* 0 
I 1.310 0.000* 0 
I 
I 1.450 1.360* 90 
I 1.240 1.455 215 
I 1.210 1 .374~  164 
I 0.892 0.555 337 
I 1.263 1.220 43 
I 1.150 0.565 585 
I 1.284 O.OOO* 0 
I 1.040 1 . 6 8 0 ~  640 
I 1.090 0.930* 160 
1 1.021 1.168 147 
1 0.830 0.640* 190 
I 1.330 1.296* 34 
I 1.250 O.OOO* 0 
I 0.990 1.290* 300 
I 1.263 1.325 62 
I 0.292 0.504 212 
I 1.186 1.265 79 

1-0.020 0.000* 0 

i 269 
I 
1-159 
I 192 
I 391 
1-421 
I 197 
I 000 
I 344 
I 068 
1-401 
I 238 
I 226 
I 152 

252 

I 265 
I 093 
1-010 

I 356 
! 113 

1-365 
1-186 
1-162 
I 164 
I 227 
I 144 
I 167 
I 202 
I 466 
I 165 
I 198 
I 349 
1-024 
I 113 

i I 
I 1.137 1.250* 113 I 338 
I 1.200 O . O O O *  0 1-249 
I 0.000 0.565 0 I* 
I I 

-7 
118 
277 
128 
-61 
317 
192 
170 

150 

329 

268 
-73 

-158 
192 
397 

-42 1 

4 
343 

68 
-398 
238 
225 
152 
252 - 133 
266 

93 

113 
-171 
354 

-364 
-191 
-163 

165 
230 
140 
168 
193 
467 
165 
199 
350 
-26 
115 

338 
-249 

36 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

I 

I 

24140.6473 
24144.7518 
24 155.7 138 
24165.4531 
24207.1793 
24218.2332 
24237.3448 
24272.1695 
24312.4855 
24329.6915 
24330.2066 
24331.0474 
24354.8400 
24360.5966 
24361.10 12 
24363.1731 
24378.5306 
24397.3127 
24413.2140 
24421.3723 
24436.6480 
24439.7963 
24459.7440 
24464.2930 
24475.7928 
24508.2060 
24515.8688 
24523.9033 
24543.0005 
24559 .@88 
24596.9907 
24603.6434 
24614.8079 
24630.6118 
24634.6661 
24644.6072 
24654.4348 
24655.5536 
24685.7199 
24689.4814 
24700.4677 
24701.4503 
24707.1948 
24728.9518 
24757.1828 
2476 1.199 1 
24774.5084 
2479 1.1882 
24829.7451 
24832.6685 
24843.3257 
24904.2724 
24951.3435 
24953.2306 
24961.6043 

IS* 

IS* 



c 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 

1 
1 
1 

1 
1 
1 
1 

40C4.993 
4004.973 
4004.833 
4004.833 
3994.278 
3994.095 
3986.119 
332.36 1 
378 1.067 
3977.778 
397 1.91 1 
3970.977 
3962.254 
3955.168 
3953.717 
3951.134 
3947 .&92 
3945.4 18 
39r11.915 
39%1.153 
3937.455 
3935 A74  
3931.559 
39 14.497 
3910.559 
3900.783 
3294.883 
32287.953 
3873.204 
3575.951 
3872 225 
386 3.483 
5260.316 
3848.379 
327.193 
37C9.07 1 
3788.600 
3783.767 
37G1.5 11 
3775.070 
377?.LC2 
37?2.?66 
5771.131 
3;L9.35 
2 l ~ 7 . 5 3 8  
37c9.734 
3524.281 
3581.179 
3530.870 
366 1 .272 
3653.267 
3639.604 
3535 A37 
3537.4 16 
3576.514 

--c 

414 
5. 183'16 .9 17- i4341.947 
2 30974.813-26359.979 
2 42293.740-45304.535 
3 13959.027-23553.307 
2 16834.379-2OSZ8.475 
2 28G7.436-2448I .313 
4 24970.474-205S3.110 
2 2'<653.345-20672.283 
3 23315.209-19337.431 
4 23315.209-19343.298 
3 21307.390-17336.413 
2 27705.804-23743.557 
3 14763.705-187 18.882 
2 12332.613-16276.332 
2 21703.950-25555.090 
2 22666.777-12718.882 
1 25681.552-21735.133 
3 27415.500-23473.585 
3 23720.664-19779.507 
2 
2 
2 23274.855-19343.298 
2 14737.788-18552.287 
3 29617.177-25706.606 
3 25636.914-21736.133 
3 21218.180-17323.291 
2 15449.472-19337.431 
3 22416.990-18533.782 
1 17615.482-2149 1.439 
2 25636.914-21764.690 
3 22719.949-13856.461 
2 22429.984-26290.302 
2 2 1420 -983- 17572.6@8 - - ..- 
5 24149.361-20322.165 
2H 17500.977-21290.050 
2 22416.930-25205.589 
2 17t55.603-23549.372 
2 23720.664-19939.052 
2 14763.705-18535.782 
3 25Y28.024-22055.339 
2 25328.907-21556.533 
1 15778.634-12007.503 
2 22307.633-53533.782 
4 23100.837-19343.298 
2 25192.231-21491.439 
2 
2 20457.704-16776.530 
4 19i26.512-15745.648 
2 29901.880-26240.6C9 
211 
211 22932.90'1- 19343.298 
2 25371.962-21735-133 
2 23909.555-20322.165 
2 29654.712-24231.226 

I 
I 

3 1  . -  . 
- 1 1  . -  . 

-12 I . - . 
- 2 1  . -  . 
- 1 1  . - .  
- 4 1  . -  . 
- 3 1  . -  . 
5 1  . -  . 
0 1  . -  . 
0 1  . -  . 
0 1  . -  . 
7 1  . -  . 

- 9 1  . -  . 
- 2 1  . -  . 

4 1  . -  ~ 

- 3 i  . -  : 
- 1 1  . -  . 

0 1  . -  . 
- 4 1  . -  . 

- 1 1  . -  . 
I 
I 

- 2 1  . -  . 
- 2 1  . -  . 
2 1  . -  . 

- 1 1  . -  . 
- 6 1  . . -  . 
- 4 1  . -  . 
- 6 1  . -  . 
, 1 I  . -  . 
0 1  . -  . 

- 2 1  . -  . 
4 1  . -  . 

- 3 1  . -  . 
- 2 1  . -  . 

1 1  . -  . 
- 2 1  . -  . 
- 1 1  . -  . 
- 7 1  . -  . 
- 3 1  . -  . 
- 3 1  . -  . 

0 1  . -  . 
- 6 1  . -  . 
- 1 1  . -  . 
- 8 1  . -  . 
5 1  . -  . I 

2.0- 2.0 
3.0- 3.0 
2.5- 2.5 
1.0- 2.0 
5.0- 4.0 
5.0- 6.0 
4 . 0 -  4 . 0  
1.0- 2.0 
2.0- 1.0 
2.0- 3.0 
1.0- 0.0 
5.0- 6.0 
1.0- 2.0 
2.0- 2.0 
5.0- 4 . 0  
3.0- 2.0 
7.0- 7.0 
5.0- 6.0 
3.0- 4 . 0  

4 . 0 -  3.0 
3.0- 3.0 
7.0- 7.0 
6.0- 7.0 
3.0- 4 . 0  
0.0- 1.0 
2.0- 2.0 
2.0- 3.0 
6.0- 5.0 
4 . 0 -  5.0 
4 . 0 -  5.0 
3.0- 2.0 
5.0- 6.0 
1.0- 2.0 
2.0- 3.0 
4 . 0 -  4.0 
3.0- 3.0 
1.0- 2.0 
4 . 0 -  3.0 
3.0- 4 . 0  
1.5- 1.5 
3.0- 2.0 
3.0- 3.0 
4.0- 3.0 

0.0- 1.0 
3.0- 3.0 
8.0- 8.0 

2.0- 3.0 
6.0- 7.0 
5.0- 6.0 
1.0- 2.0 

I I 
I I 
I 1.050 0.000* 0 I +  265 
I 1.065 0.980, 85 I+ 
I 1.518 0.852 666 I 296 294 

I 0.760 1.265* 505 1-072 -75 
I 0.961 0.352 609 1-172 -171 
I 1.210 0.000* 0 1-005 -6 
I 1.460 1 . 3 7 4 ~  86 I 172 174 
I 0.860 1 . 4 3 0 ~  570 I 234 234 
I 1.335 2.410*1075 I 170 172 
I 1.335 1.135 200 I 189 189 
I 2.360 O.OOO* 0 I 145 148 
I 1.160 O.OOO* 0 I 230 230 
1-0.066 0.504 570 I- -26 
I 1.036 1.880* 844 1-411 -410 
I 1.120 1.165 45 1-278 -276 
I 0.977 0.504 473 I -24 
I 1.039 O . O O O *  0 I 372 372 
I 1.370 0.000* 0 I 098 98 
I 0.790 0.000r 0 I 158 158 
I 
I 
I 1.604 1.135 469 I 166 179 
I 0.815 0.822 7 (-136 -140 
I 1.380 O.OOO* 0 1 094 96 
I 1.335 O.OOO* 0 I 162 161 
I 0.860 1.250* 390 I 330 379 
I 0.000 2.410* 0 1-080 -80 
I 1.675 1.600 75 I 118 118 
I 1.450 0.000* 0 1-321 -327 
I 1.335 O.OOO* 0 I 164 166 
I 1.070 1.325 255 I 161 161 
I 1.279 1.125 154 1-140 -145 
I 1.663 0.555 1108 I 173 168 
I 1.262 1.360+ 98 I 206 206 
I 2.258 O . O O O *  0 (-269 -264 
I 1.675 0.701 974 I 051 51 
I 1.100 0.000* 0 1-352 -354 
I 0.790 0.000r 0 I 167 171 
1-0.066 1.600 1666 1-367 -367 
I 1.310 O.OOO* 0 I 091 95 
I 1.340 1.290 50 I 100 97 
I 1.133-0.019 1152 I 472 472 
I 1.434 1.600 166 I 248 253 
I 1.520 1.135 385 I 076 76 
I 1.768 0.000* 0 I* 4 
I 
I 0.000 o.ooo* 0 I 

I 
1-212 

I- 
116 

i 1.435 i.145 290 i 287 294 
1 1.450 0.000* 0 I 053 50 
I I 
1 1.257 1.135 122 I 352 352 
I 1.165 O . O O O *  0 I 162 163 
I 1.242 1.360, 118 I 276 
I 0.200 0.411 211 I 188 189 

UAVELENGTH NOTES .................... 
24961.9907 
24962.1465 
24963.0192 C 2  CP 
24963.0192 25028.9847 C 2  CQ 

25030.1315 
25050.2154 
25103.8826 
25112.0424 
25132.8061 
25169.9304 
25175.8505 
25231.2758 
25276.4797 
25285.7560 
25302.2863 
25323.0645 
25338.9435 
25361.4610 
25366.3645 
25390.1883 
25393.9353 
25428.2649 IS* 
25539.0984 
25564.7513 
25528.8863 
25667.6762 
25713.4601 
25778.0984 
25793.0826 
25817.9017 
25876.287 1 
25897.5495 
25977.8792 
26121.6837 
26354.4952 
26337.7753 
26421.4804 
26436.5440 IS* 
26482.3502 
26499.1127 
26501.3325 
26510.0114 
26526.09 11 IS9 
26605.5581 
27013.9318 
27134.9353 
27157.8010 
27 160.0508 
27305.4629 
27365.2944 
27468.0232 IS* 
27495.4322 
27867.6 149 
27952.5616 



I 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

3573.522 
3549.042 
35 18.3C3 
35 17.530 
3493.797 
3457 -767 
34c10.215 
3423.034 
3613.930 
341 1 .EO2 
37.36.1 b7 
3377.613 
3376.572 
3352.720 
3350.143 
3328.644 
3321.374 
3309 .E94 
3273.533 
3265. 976 
3256.664 
3245.560 

4 22429.984-1M56.461 
2 
1 20759.512-24287.814 
5 17Ci5.776-13528.246 
2 22E37.032-19343.238 
1 19203.415-15745.648 
2 25575.333-23135.120 
2 12322.013-15745.643 - - ~- 
1 23~32.630-2SoCi .75i  
1 25C35.28-23473.5S5 
4 20709.453-17323.291 
2 25113.74C-21736.133 
3 29617.177-25240.609 
1 26374.994-23022.274 
2 24091.173-20741.029 
4 19374.292-15745.643 
3 23100.857-19779.597 
2 25074.585-21764.690 
3 17615.422-16341.947 
3 21031.253-17765.281 

2 26374.994-23129.429 
2 23578.836-20322.165 

I . 4 . 0 -  5.0 I . I 
- 1 1  . -  

I I .  
1 1  . -  . 2.0- 3.0 I . 
0 1  . -  . 1.0- 1.0 I . 
3 1  . -  . 3.0- 3.0 I . 
0 1  . -  . 2.0- 3.0 I . 

- 3 1  . -  . 7.0- 8.0 I . 
-1 I 1 - . 2.0- 3.0 I . 
1 1  . -  . 6.0- 7.0 I . 

- 1 1  . -  . 5.0- 6.0 I . 
0 1  . -  . 3.0- 4 . 0  I . 
2 1  . -  . 6.0- 7.0 I . 
4 1  . -  . 7.0- 8.0 I . 
0 I . 7 . 4 . 0 -  5.0 I . 

- 1 1  . -  . 3.0- 2.0 I . 
0 I . - . 2.0- 3.0 I . 

- 6 1  . -  . 3.0- 4 . 0  I . 
- 1 1  . -  . 4 . 0 -  5.0 I . 

3 1  . -  . 2.0- 2.0 I . 
- 1 1  . -  . 2.0- 3.0 I . 
- 7 1  . -  . 5.0- 6.0 I . 
- 5 1  . -  . 4 . 0 -  5.0 I . ~ 

1 3222.503 2 2 0 6 9 6 . 0 ~ 2 3 ~ 3 ~ ~  5 i . - . 5.0- 6.0 i i 
1 3215.322 3 205ft0.110-17323.231 3 I ..- . 3.0- 4 . 0  I . 
1 3205.781 4 24970.474-21766.690 -3 I . - . 4 . 0 -  5.0 I . 
1 3204.898 2 16734.151-19939.052 -3 I . - . 2.0- 3.0 I . 
1 312-2.498 2 19359.027-16776.530 1 I . - . 1.0- 1.0 i . 
1 3152.336 2 16155.109-19307.447 -2 I . - . 5.0- 4 . 0  I . 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

3148.381 2 26283.495-23135.120 
3139.596 1 24031.173-27230.768 
3135.317 1 16202.112-19337.431 
3132.025 2 15406.760-1853.752 
3103.065 2 24091.173-20988.110 
30E3.187 2 28155.938-25668.751 
3C32.104 3 20554.712-17572.608 
3057.551 3 22537.032-19779.507 
3041.328 2 10466.922-13523.2tt6 
300rt.232 4 20769.512-17765.281 
2955.906 3 14912.011-17897.917 
283.739 2 22182.030-19343.298 

6 
1 

-2 
3 
2 
0 
0 

-4 
4 
1 
d 
7 

- . 7.0- 8.0 i . - . 3.0- 4 . 0  I 
- . 0.0- 1.0 I - . 1.0- 2.0 I 
- . 3.0- 4 . 0  I . - . 6.0- 7.0 I . - . 1.0- 2.0 I - . 3.0- 4 . 0  I - . 1.0- 1.0 I - . 2.0- 3.0 I - . 4 . 0 -  3.0 I - . 2.0- 3.0 I 

I 

I 
I 1.279 1.325 46 
1 
I 1.070 0 .585~  485 
I 1.474-0.530*2064 
I 1.110 1.135* 25 
I 1.021 1.145 124 
I 1.150 O . O O O *  0 
I 1.036 1.145 109 
I 1.180 0 . 0 0 0 ~  0 
1 1.055 0.000~ 0 
I 1.240 1.250~ 10 
I 1.302 0 . 0 0 0 ~  0 
I 1.330 0.000* 0 
I 0.000 0.817 0 
I 1.245 0.000* 0 
I 1.532 1.145 387 
I 1.520 0.000* 0 
I 1.507 O.OOO* 0 
I 1.450 0.852 598 
I 1.455 1 .680~  225 
I 1.120 1 .360~  240 
I 0.000 1.168 0 
I 1.315 O.OOO* 0 
I 0.830 1.250~ 420 
I 1.460 0.000*  0 
I 0.928 0.000*  0 
I 0.760 0.000~ 0 
I 0.948 0 . 0 0 0 ~  0 
I 1.030 0.000* 0 
I 1.245 0 . 0 0 0 ~  0 
I 0.000 2 . 4 1 0 ~  0 
I 0.890 1.600 710 
I 1.245 1.374 129 
I 1.335 0.000* 0 
I 0.200 0.555 355 
I 1.110 o.ooo* 0 
I 0.355-0.590* 945 
I 1.070 1.6SOw 610 
I 0.496 0.450 46 
I 1.295 1.135 160 
I 

---t------------------ 

I 
I 170 
I 191 
i 116 
I 134 
I 387 
1 367 
I 267 
1-405 
I 192 
I 124 
I 168 
I 170 
I 097 
I 010 
I 100 
I 194 
I 053 
I 059 
I 345 
I 085 
i 201 
I 149 
I 111 
I 164 
I 165 
i -396 
I 093 
I - 142 
I 137 
1-109 
1-331 
1-296 
I 105 
I 124 
i 110 
I 365 
1-392 
I 111 
I 210 

I lo2 
.+---- 

170 

113 
132 
388 
367 
267 

-404 
192 
123 
166 
169 
98 
8 

101 
194 
53 
58 

343 
86 

196 
149 
111 
162 
164 

-396 
93 

-145 . .- 

136 
-109 
-328 
-296 

107 
125 
109 ... 

365 
-39 1 

114 
210 
105 

i 
i 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

-t 

27975.9654 
28168.9335 
28415.0423 

28614.3496 
28912.5118 
29060.0237 
29205.8327 
29283.7667 
29302.0315 
29523.8628 

29607.7590 
29818.3953 
29841.3322 
30034.0711 
30099.8113 
30204.2092 
30539.6580 
30610.3692 
30697.8955 
30802.9219 
31023.3168 
31078.1049 
31185.1408 
31193.7328 
31413.2898 
31713.8567 
31753.6957 
31842.5467 
31836.0046 
31919.5193 
32217.4150 
32372.6293 
32436.5216 
32696.6753 
32871.4079 
33277.3014 
33481.5409 
35217.3043 

28421.2a67 

2959a.6337 

SIGMA* 

LINES PROCESSED = %€I55 0 DECLASSIFIED 
3G744 



COLUMN 

1 

2 

3 

565 

NOTES To TABLE 11. 

S e r i a l  number 

Energy l e v e l ,  i n  cm 

Isotope s h i f t ,  i n  

-1 

cm-', wi th  respec t  t o  assumed* value 

6 2 7  ( a )  465 f o r  Pu I ground s ta te  5f 7s FO 

( b )  
6 381 f o r  Pu I1 ground s ta te  5f 7s 8F1/2 (even l e v e l  / / l)  

4 Tota l  angular  momentum quantum number 

5 Land6 g-factor  



566 



567 

3 

TABLE 11. Plutonium E n e r g y  L e v e l s  

Pu I LEVELS, ODD PARITY 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25  
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

ENERGY LEV EL 

6313.866 
8768.139 
9386.80 1 
9724.35 1 

10486.922 
11747.245 
11840.7 15 
12159.465 
12177.963 
12322.613 
12351.522 
13517.647 
13726.661 
14025.007 
14292.176 
14692.549 
14737.788 
14763.705 
14853.317 
14912.011 
15074.958 
15249.635 
15406.760 
15424.387 
15449.472 
15856.888 
16155.109 
16202.112 
16304.260 
16520.962 
16532.104 
16595.109 
16734.151 
16834.379 
16888.909 
17045.776 
17081 . 874 
17500.977 
17554.704 
176 15.482 
17911.977 
18046.108 
18147.975 
18181.485 
18346.917 
18578.669 
18591.122 
18602.505 
18672.411 
18897.564 

I. S. 

653 
654 
6 58 
6 54 
644 
653 
658 
657 
656 
660 
663 
648 
66 1 
660 
658 
6 60 
659 
660 
585 
488 
667 
660 
589 
653 
336 
60 1 
660 
584 
664 
446 
4 50 
62 1 
645 
638 
663 
385 
655 
523 
67 1 
596 
661 
429 
663 
649 
547 
402 
643 
430 
66 1 
665 

J 

4.0 

5.0 
3.0 
1.0 
0.0 
3.0 
4.0 
1.0 
2.0 
6.0 
2.0 
3.0 
4.0 
5.0 
2.0 
3.0 
l . 0  
4.0 
4.0 
7.0 
2.0 
1.0 
3.0 
0.0 
I. 0 
5.0 
0.0 
4.0 
5.0 
3.0 
3.0 
2.0 
5.0 
6.0 
1.0 
4.0 
1.0 
8.0 
2.0 
5.0 
4.0 
3.0 
0.0 
2.0 
1.0 
4.0 
6.0 
6.0 
5.0 

2.0' 

g -  

0.487 
0.362. 
0.801 
0.442 
0.355 
0.000 
0.811 
0.844 
0.525 
1.036 
0.995 
0.892 
1.150 
0.975 
0.970 
0.292 
0.815 

-0.066 
0.786 
0.496 
1.097 
0.715 
0.890 
1.106 
0.000 
1.103 
0.948 
0.000 
1.285 
0.736 
0.300 
0.999 
0.928 
0.961 
1.098 
1.474 
1.217 
2.258 
1.17 * 
1.450 
1.145 
0.694 
1 . 049 
0.000 
1.518 
1.932 
0.965 
0.910 
1.19 * 
1.280 



5 
52 
53 
54 
55 
56 
57 
58 
59 
60 
6 1  
62 
63 
64 
65 
66 
67 
68 
69 
70 
7 1  
72 
73 
74 
75 
76 
77 
78 
79 
80 
81  
82 
83 
84 
85 
86 
87 
88 
89 
90 
91  
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 

~~ 

ENERGY LEVEL 

18963.921 
19059.958 
19074.292 
19203.415 
19236.116 
19281.917 
19426.512 
19496.402 
19558.257 
19594.767 
19776.904 
19865.603 
19872.154 
19959.027 
20043.465 
20065.327 
20306.482 
20385.328 
20425.711 
20457.704 
20521.579 
20540.110 
20654.712 
20697.436 
20709.458 
20769.512 
20830.616 
20877.600 
20984.195 
20990.684 
21031.258 
21218.180 
21227.793 
21263.339 
21307.390 
21337.573 
21350.311 
21420.983 
21515.136 
21600.100 
21603.247 

21737.407 
2 18 12.682 
21998.645 
22088.306 
22160.184 
22 176.323 
22181.368 
22182.030 
22219.737 
22307.633 

21703.960 

~ 

568 

I.S. 

648 
665 
450 
623 
670 
629 
550 
663 
4 16 
34 9 
666 
652 
678 
34 2 
423 
66 1 
647 
400 
397 
36 5 
66 1 
422 
393 
66 1 
426 
370 
670 
436 
665 
64 8 
342 
639 
555 
382 
405 
598 
567 
452 
578 
670 
505 
642 
415 
486 
657 
429 
674 
4 34 
446 
344 
421 
546 

J 

4.0 
5.0 
2.0 
2.0 
7.0 
2.0 
3.0 
3.0 
2.0 
0.0 
6.0 
4.0 
9.0 
1.0 
5.0 
3.0 
4.0 
2.0 
1.0 
0.0 
6.0 
3.0 
1.0 
7.0 
3.0 
2.0 
8.0 
7.0 
6.0 
5.0 
2.0 
3.0 
4.0 
5.0 
1.0 
4.0 
2.0 
3.0 
1.0 
6.0 
2.0 
5.0 
3.0 
4.0 
7.0 
6.0 
8.0 
1.0 
3.0 
2.0 
4.0 
3.0 

1.25 
1.375 
1.532 
1.021 
1.155 
1.822 
1.435 
1.555 

-0.145 
0.000 
1.012 
1.100 
1.199 
0.76 * 
0.925 
0.998 
1.123 
1.911 
1.340 
0.000 
1.246 
0.83 * 
0.200 
1.250 
1.240 
1.07 * 
1.11 * 
1.06 * 
1.319 
1.308 
1.455 
0.860 
1.346 
0.61 * 
2.36 * 
1.137 
0.35 * 
1.663 
1.18 * 
1.390 
0.06 * 
1.120 
1 . 026 
1.040 
1.269 
1.060 
1.230 
1.21 * 
0.78 * 
1.295 
0.750 
1.434 

Pu I ODD 

Q 



3 

103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 

ENERGY LEV EL 

22377 . 599 
22416.990 
22429.984 
22509.712 
22518.312 
22666.777 
22671.890 
22705.158 
22710.37 * 
227 19.7 17 
227 19.949 
22818.840 
22837.092 
22889.053 
22982.904 
23004.649 
23037.432 
23 100.887 
23207.126 
23274.858 , 

23281.721 
23315.209 
23413.710 
23416.666 
23550.352 
23578.836 
23705.495 
23720.664 
23735.353 
23763.470 
23766.136 
23814.130 
23895.741 
23909.585 
24012.505 
24090.570 
24091.173 
24 149 . 36 1 
24158.741 
24188.639 
24216.272 
24347.551 
24381.050 
24437.792 
24456.635 
24534.240 
24613.274 
24644.996 
24648.621 
24653.345 
24733.061 
24742.092 

I.S. 

666 
41 1 
433 
603 
4 19 
610 
572 
464 
683 
676 
4 24 
654 
627 
613 
591 
62 1 
64 3 
315 
434 
418 
452 
428 
550 
491 
415 
462 
670 
420 
4 13 
514 
310 
416 
412 
54 2 
574 
438 
363 
472 
356 
401 
633 
437 
379 
584 
4 68 
461 
451 
552 
415 
471 
676 
472 

569 

J 

7.0 
2.0 
4.0 
5.0 
2.0 
3.0 
1.0 
1.0 

10.0 
9.0 
4.0 
6.0 
3.0 
4.0 
2.0 
5.0 
1.0 
3.0 
8.0 
4.0 
5.0 
2.0 
4.0 
2.0 
3.0 
5.0 
7.0 
3.0 
2.0 
4.0 
1.0 
6.0 
2.0 
5.0 
6.0 
7.0 
3.0 
5.0 
2.0 
1.0 
6.0 
3.0 
5.0 
4.0 
3.0 
2.0 
5.0 
3.0 
0.0 
1.0 
7.0 
4.0 

Pu I ODD g 

1.076 
1.675 
1.279 
1.287 
1.350 
0.977 
0.599 

-0.02 * 
1.260 
1.20 * 
1.070 
1.335 
1.11 * 
1.263 
1.257 
1.196 
0.870 
1.520 
1.135 
1.604 
1.235 
1.335 

1.32 * 
1.09 * 
1.12 * 
1.277 
0.79 * 
0.935* 
0.97 * 
2.162 
0.890 

-0.10 * 
1.242 
1.248 
1.130 
1.245 
1.262 
1.24 * 
0.667 
1 . 005 
1.30 * 
1.45 * 
1.50 * 
1.00 * 
1.160 
1.195 
0.000 
0.86 * 
1.275 
0.98 * 



155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 

ENERGY LEVEL 

24751.439 
24759.250 
24780.935 
24816.699 
24824.706 
24903.894 
24970.474 
25044.687 
25064.653 
25074.585 
25083.129 
25100.598 
25109.417 
251 13.744 
25121.896 
25192.231 
25209.162 
25328.907 
2537 1 . 962 
25397.206 
25499.501 
25541.775 
25560.208 
25591.845 
25617.477 
25636.914 
25660.792 
25662.969 
25664.825 
25681 . 552 
25706.036 
25717.388 
25828.024 
25839.917 
25870.685 
259 16.069 
25959.849 
25974.634 
26009.000 
26105.952 
26149.538 
26150.730 
26163.752 
26250.080 
26258.661 
26283.495 
26301.732 
26317.729 
26341.32 * 
26374.994 
26443.910 
26498.599 

10s. 

475 
630 
581 
416 
575 
580 
430 
610 
408 
324 
653 
408 
673 
438 
4 28 
273 
624 
34 2 
432 
453 
4 34 
554 

. 594 
444 
378 
430 
452 
613 
397 
64 1 
409 
415 
359 
537 
409 
368 
44 1 
467 
426 
544 
424 
477 
54 5 
435 
483 
407 

' 462 
405 
636 
444 
617 
320 

570 

J 

1.0 
6.0 
2.0 
2.0 
4.0 
3.0 

4.0 
3.0 
4.0 
5.0 
2.0 
8.0 
6.0 
1.0 
4.0 
5.0 
3.0 
6.0 
1.0 
9.0 
3.0 
1.0 
3.0 
2.0 
6.0 
1.0 
5.0 
0.0 
7.0 
2.0 
5.0 
4.0 
6.0 
2.0 
3.0 
1.0 
6.0 
3.0 
2.0 
4.0 
8.0 
0.0 
1.0 
3.0 
7.0 
5.0 
4.0 
8.0 
4.0 
6.0 
0.0 

4.0 

Pu I ODD g 

0.647 
1.098 
0.83 * 
1.165 
1.145 
0.915 
1.46 * 
1.21 * 
0.980 
1.507 
1.16 * 
1.430 
1.09 * 
1.302 
1.444 
1.768 
1.14 * 
1.340 
1.165 
0.776 
1.200 
0.915 
1.50 * 
0.99 * 
1.36 * 
1.335 
1.146 
1.33 * 
0.000 
1.039 
1.290 
0.97 * 
1.31 * 
1.250 
1.170 
1.35 * 
1.037 
1.37 * 
0.87 * 
1.165 
1.36 * 
0.000 
1.29 * 
0.965 
1.080 
1.06 * 
1.18 * 

1.045 
0.000 



LI 

3 

207 
208 
209 
210 
211 
212 
213 
2 14 
215 
216 
217 
218 
219 
220 
221 
222  
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
2 38 
239 
240 
241 
24 2 
24 3 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253  
254 
255 
256 
257 
258 

ENERGY LEVEL 

26516.261 
26572.296 
26575.338 
26606.405 
26633.286 
26664.150 
26696.083 
26708.790 
26730.201 
26735.491 
2681 1.368 
26844.163 
26872.321 
26885.388 
26894.711 
26973.744 
27045.963 
27054.840 
27068.524 
27096.974 
27124.898 
27175.729 
27196.404 
27216.458 
27228.191 
27257.860 
27 301.288 
27334.422 
27361.817 
27415.500 
27447.115 
27491.196 
27536.236 
27563.217 
27578.418 
27643.693 
27651.193 
27705.804 
27755.977 . 

27768.715 
27781.032 
27869.060 
27887.955 
27903.565 
27909.524 
27975.402 
27979.161 
28021.637 
28023.294 
28036.676 
28106.505 
28156.938 

I. S. 

526 
489 
538 
454 
343 
465 
379 
4 14 
451 
54 7 
518 
528 
396 
39 1 
451 
500 
372 
409 
552 
4 98 
44 2 
463 
516 
588 
382 
53 1 
472 
417 
421 
366 
475 
507 
472 
39 1 
597 
385 
4 30 
495 
380 
485 
430 
421 
502 
612 
427 
428 
382 
407 
488 
475 
478 
39 2 

571 

J 

5.0 
2.0 
7.0 
5.0 
1.0 
6.0 
5.0 
3.0 
3.0 
2.0 
7.0 
4.0 
1.0 
5.0 
3.0 
2.0 
0.0 
4.0 

.3.0 
4.0 
2.0 
4.0 
3.0 
5.0 
1.0 
2.0 
4.0 
7.0 
3.0 
5.0 

10.0 
2.0 
3.0 
1.0 
5.0 
4.0 
2.0 
5.0 
3.0 
1.0 
6.0 
7.0 
1.0 
2.0 
4.0 
7.0 
2.0 
5.0 
4.0 
6.0 
3.0 
6.0 

g 

1.20 * 
1.014 
1.15 * 
1.13 * 
1.124 
1.135 
1.315 
0.855 
0.950 
1.062 
1.18 * 
1.020 
2.69 * 
1.055 
1.465 
1.210 
0.000 
1.225 
0.960 
1.18 * 
1.19 * 
1.021 
1.282 
1.18 * 
1.767 
1.190 
0.985 
1.24 * 
1.310 
1.37 * 
1.345 
1.355 
0.745 
1.12 * 
1.31 * 
1.570 
1.16 * 
1.370 
0.722 
1.25 * 
1.25 * 
0.87 * 
1.300 
1.27 * 
1.017 
1.186 
1.40 * 
1.24 * 
1.216 
1.19 * 
1.335 

Pu I ODD 



259 
260 
261 
262 
263 
264 
2b5 
266 
267 
268 
269 
270 
2 7 1  
272 
273 
2 74 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 

ENERGY LEVEL 

28174.233 
28210.060 
28214.784 
2824 1 . 585 
28268.265 
28289.640 
28348.462 
28368.512 
28385.761 oI 

28446.024 
28447.41 * 
28467.436 
28470.960 
28482.680 
28513.607 
28565.887 
28569.792 
28584.353 
28595.088 
28690.482 
28696.299* 
28738.988 
28749.920 
28820.548 
28832.853 
28868.619 
28885.208 
28890.990 
28900.213 
28906.355 
28951 . 847 
29021 . 267 
29037.158 
29068.029 
29073.454 
29088.272 
29108.865 
29118.602 
29193.490 
29209.020 
29233.723 
29295.313 
29299.312 
29307.360 
29341.761 
29356.804 
29542.214 
29568.328 
29571.327 
29588.570 
29606.506 
29610.675 

10s. 

522 
391 
422 
473 
336 
473 
443 
510 
514 
384 
608* 
4 06 
353 
459 
477 
354 
4 04 
451 
380 
484 

419 
504 
327* 
455 
474 
407 
470 
427 
532 
411 
432 
402 
425 
4 30 
417 
469 
446 
459 
371 
567 
480 
4 10 
42 1 
468 
578 
492 
44 1 
384 
609 
427 
457 

572 

J 

9.0 
2.0 
3.0 
5.0 
1.0 
3.0 
4.0 
3.0 
6.0 
1.0 
4.0 
5.0 
2.0 
6.0 
5.0 
2.0 
3.0 
4.0 
6.0 
1.0 
0.0 
1.0 
2.0 
0.0 
2.0 
5.0 
2.0 
7.0 
8.0 
3.0 
5.0 
4.0 
3.0 
2.0 
1.0 
3.0 
5.0 
4.0 
6.0 
7.0 
4.0 
4.0 
1.0 
8.0 
2.0 
5.0 
2.0 
7.0 
1.0 
3.0 
5.0 
4.0 

g 

0.865 
0.905 
1.180 
1.252 
1.13 * 
0.83 * 
1.025 
0.745 
1.025 
1.21 * 
1.104 
1.18 * 
1.157 
0.911 
1.245 
0.92 * 
1.20 * 
1.195 
0.000 
1.892 
1.48 * 
0.000 

1.085 
0.912 
1.272 

1.230 
1.29 * 
0.986 
1.284 
1.356 
1.005 
1.21 * 
1.51 * 
1.24 * 
1.39 * 
1.26 * 
1.27 * 
1.307 

1.184 
1.19 * 
1.298 

1.132 
1.165 

1.02 * 

Q Pu I ODD 



3 

311 
312 
313 
3 14 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
34 1 
34 2 
343 
344 
345 
34 6 
347 
348 
349 
3 50 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
36 1 
362 

ENE KGY LEVEL 

29617.177 
29631 . 948 
29663.455 
29722.097 
29732.960 
29765.568 
29810.974 
2981 7.890 
29845.430 
29881.327 
29901.880 
29914.927 
30025.300 
30066.252 
30131.388 
30204.810 
30225.210 
30262.453 
30306.965 
30319.724 
30327.96 * 
3b361.813 
30375.227 
30462.625 
30499.250 
30503.896 
30544.891 
30549.406 
30554.070 
30578.731 
30612.323 
30645.856 
3067 1.063 
30766.862 
30770.199 
30899.721 
30905.445 
30929.516 
30932.959 
30974.813 
30995.841 
30997.335 
31024.953 
31042.369 
31046.528 
31049.306 
31118.615 
31 130.605 
31151.870 
31197.417 
31 199.300 
3121 1.905 

I.S. 

367 
417 
401 
402 
44 3 
425* 
382 
450* 
472 
458 
319 
548 
565 
37 1 
386 
407 
400 
409 
408 
37 1 
474 
376 
376 
548 
450" 
42 1 
412 
431 
500 
513 
380 
389 
54 1 
4 00 
398 
527 
439 
39 1 
420 
548 
3 89 
422 
407 
425* 
402 
464 

397 
350 
459 
440 
393 

573 

J 

7.0 
5.0 
3.0 
2.0 
1.0 
3.0 
3.0 
5.0 
1.0 
2.0 
8.0 
3.0 
2.0 
1.0 
3.0 
3.0 
2.0 
6.0 
1.0 
3.0 

10.0 
2.0 
6.0 
1.0 
4.0 
5.0 
3.0 
8.0 
4.0 
5.0 
3.0 
2.0 
1.0 
5.0 
2.0 
5.0 
6.0 
1.0 
6.0 
3.0 
2.0 
5.0 
3.0 
4.0 
2.0 
7.0 
2.0 
1.0 
2.0 
7.0 
9.0 
1.0 

g 

1.38 * 
1.232 
1.335 
1.289 
1.162 
1.184 
1.11 * 
1.336 
1.153 
1.45 * 
1.194 
1.120 
0.476 
1.232 
1.215 
1.300 
1.284 
0.820 
1.010 

1.044 
1.32 * 
1.250 
1.15 * 
0.958 

1.26 * 
1.209 
1.408 
1.541 
0.771 
0.95 * 
1.216 
1.09 * 
2.260 
1.34 * 
1.05 * 
1.47 * 
1.20 * 
1.335 
1.150 
1.48 * 
0.865 
2.342 
1.632 

1.235 

Pu I ODD 



363 
364 
365 
366 
367 
368 
369 
370 
37 1 
372 
373 
374 
375 
376 
377 
378 
379 
380 
38 1 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 
402 
403 
4 04 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 

ENERGY LEVEL 

31233.379 
31238.645 
31272.205 
31312.780 
31358.339 
3141 1.690 
31425.212 
31460.669 
31470.224 
31521.279 
31540.149 
31656.500 
31657.182 
31 702.058 
31724.867 
31767.869 
31829.899 
31858.170 
31895.185 
31899.095 
31922.720 
31947.617 
32038.61 * 
32073.180 
32100.500 
32118.980 
32130.660 
32137.795 
32186.115 
32212.561 
32253.195 
32263.305 
32266.529 
32280.169 
32294.378 
32296.17 * 
32308.557 
3231 9.4 12 
32359.115 
32445.590 
32459.347 
32519.048 
32552.325 
32560.225 
32603.005 
32669.73 * 
32674.758 
32724.820 
32728.585 
32749.507 
32773.905 
32790.36 * 

I.S. 

399 

415 
450 
402 
461 
508 
55 1 
507 
37 1 
505 
425 
485 
509 
394 

390 
649 
613 
420 
500* 
417 
4 30 
405 
4 26 
410 
558 
421 
385 
450 
4 50* 
414 
451 
420 
4 20 
423 
404 
410 
560 
514 
4 19 
37 7 
409 
389 

50 1 
41 1 
4 13 
452 
576 

574 

J 

4.0 
3.0 
2.0 
4.0 
4.0 
2.0 
7.0 
7.0 
3.0 
4.0 
7.0 
1.0 
2.0 
3.0 
2.0 
4.0 
3.0 
1.0 
2.0 
4.0 
1.0 
3.0 
3.0 
7.0 
6.0 
4.0 
3.0 
2.0 
4.0 
2.0 
3.0 
4.0 
8.0 
5.0 
2.0 
1.0 
2.0 
4.0 
3.0 
4.0 
3.0 
2.0 
2.0 
5.0 
1.0 
2.0 
3.0 
4.0 
3.0 
2.0 
5.0 
4.0 

g 

1.090 
1.105 
1.173 
1.189 
1.155 
1.289 
1.170 
1.14 * 
1.07 * 
1.206 
1.205 
0.901 

1.085 
1.016 
1.189 
1.228 
1.335 
1.070 
1.380 
1.278 
1.250 
1.165 

1.126 
1.039 
1.186 
0.827 
1.212 
1.40 * 
1.115 
1.158 

1.15 * 
1.016 
0.935 
1.327 
1.220 
1.320 
1.125 
1.118 
0.880 
0.982 
1.23 * 
0.920 
0.965 
1.189 
1.186 
0.947 
1.166 
1.15 * 
1.24 * 

Q Pu I ODD 



ENERGY LEVEL 

Ls 415 32903.777 
416 
4 17 
418 
419 
420 
421 
422 
423 
4 24 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
44 1 
442 
443 
444 
445 
446 
447 
448 
449 
4 50 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 

32919.605 
32930.874 
32954.929 
32982.090 
32985.135 
32988.621 
33028.868 
33036.920 
33047.830 
33070.573 
33075.985 
33120.375 
33 144.500 
33174.265 
33181.27 * 
33260.650 
33275.150 
33301.630 
33340.653 
33380.841 
33384.270 
33390.95 * 
33405.200 
33456.315 
33483.590 
33507.825 
33558.579 
33575.046 
33584.384 
33609.070 
33627.017 
33690.140 
33729.775 
33753.360 
33762.720 
33825.820 
33829.570 
33853.410 
33884 . 565 
33941.055 
33974.800 
33979.215 
34004.281 
34030.240 
34075.080 
34093.140 
34103.210 
34 150.575 
34228.090 
34240.242 
34240.784 

I. s. 

425 

430* 
418 
4 50* 
420 
4 54 
475 

505 
293 

565 
390* 
429 

480 

54 8 
404 
380* 
328 
4 30 
452 
455 
519 
435 
420 
482 
498 
447 
490 
435 
600 
460* 
480* 
448 
399 
4 50 

442 
390 
508 
397 
4 52 
41 1 
437 
54 1 
589 
470* 
470* 
410 

575 

J 

4.0 
1.0 
3.0 
3.0 
5.0 
2.0 
3.0 
2.0 
0.0 
1.0 
2.0 
3.0 
3.0 
4.0 
2.0 
1.0 
3.0 
4.0 
5.0 
2.0 
1.0 
4.0 
3.0 
2.0 
4.0 
4.0 
2.0 
4.0 
3.0 
3.0 
5.0 
2.0 
5.0 
5.0 
3.0 
4.0 
2.0 
5.0 
3.0 
1.0 
3.0 
2.0 
4.0 
5.0 
2.0 
3.0 
3.0 
5.0 
4.0 
4.0 
2.0 
3.0 

G PU I ODD 

1.12 * 
1.49 ,* 
1.216 
1.105 

0.757 
1.173 
0.987 
0.000 
1.207 
0.673 
1.05 * 
1.113 
1.052 
0.864 
1.49 * 
1.015 
1.253 
1.221 
0.69 * 
1.81 * 
1.08 * 
1 . 050 
1.272 
1.207 
1.022 
1.109 
1.059 
1.056 
1.058 
1.057 
1.304 
1.242 
1.125 
0.980 
1.120 
1.104 
1.175 
1.021 
1.04 * 
1.118 
1.11 * 
1.115 
1.239 
1.300 
0.975 
1.053 
1.028 
0.985 
1.05 * 
1.19 * 
1.067 



576 

ENERGY LEVEL I. s. J Pu I ODD 

467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 
486 
487 
488 
4 89 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 
500 
501 
502 
503 
504 
505 
506 
507 
508 
509 
510 
511 
512 
513 
5 14 
515 
516 
517 
518 

34283.083 
34378.267 
34397.513 
34495.354 
34497.235 
34527.915 
34565.410 
34613.555 
34628.584 
34632.045 
34650.965 
34656.014 
34692.946 
34708.947 
347 10.860 
34723.000 
34751.714 
34772.583 
34799.810 
34829.137 

34936.994 
34964.470 
35060.819 
35063.037 
35083.570 
35102.955 
351 15.625 
35178.224 
35182.696 
35223.380 
35284.096 
35299.015 
35360.215 
35375.000 
35378.940 
35383.505 
35453.905 
35472.852 
35494.450 
35503.238 
35556.380 
35578.900 
35616.875 
35644.175 
35649.165 
35722.593 
35740.015 
35741.610 
35785.250 
35846.861 
35848.508 

34889.189 

450 
408 
445* 
398 
382 
378* 

519 

415* 
426 
421 
500* 

435* 
39 1 
383 

370 
400 
4 54 
470 

423 

380 
446 
54 1 

435* 

343 
519 
535 
500 
408 

450 
451 

432 

508 
46 1 
465 

300" 
510 
534 

5.0 
4.0 
3.0 
2.0 
3.0 
2.0 
1.0 
3.0 
4.0 
6.0 
2.0 
3.0 
3.0 
4.0 
2.0 
2.0 
4.0 
3.0 
4.0 
3.0 
3.0 
6.0 
4.0 
2.0 
6.0 
5.0 
3.0 
4.0 
3.0 
5.0 
3.0 
6.0 
3.0 
6.0 
6.0 

3.0 
4.0 
5.0 
4.0 
3.0 
6.0 
5.0 
1.0 
4.0 
5.0 
3.0 
4.0 
3.0 
1.0 
5.0 
4.0 

5.0 

1.110 
1.272 
1.155 
1.18 * 
1.07 * 
1.310 
0.98 * 
1.13 * 
1.144 
1.081 
1.25 * 
1.110 
1.191 
1.043 
1.170 
1.28 * 
1.146 
0.99 * 
1.145 
1.125 
0.990 
1.230 
1.081 
1.125 
1.188 
1.170 
1.39 * 
1.110 
1.070 
1.037 
1.24 * 
1.143 
1.035 
1.220 
1.182 
1.165 
1.032 
1.130 
1.200 
1.098 
1.135 
1.10 * 
1.193 
1.00 * 
1.100 
1.186 
1.119 
1.105 
0.965 
0.53 * 
1.151 
1 . 080 



1 

ENE KGY LEVEL I. s. 

577 

J 

- 

Pu I ODD 

13 519 
520 
52 1 
5 2 2  
523 
524 
525 
526 
527 
528 
529 
530 
531 
532 
5 3 3  
534 
535 
536 
537 
538 
539 
54 0 
54 1 
542 
543 
544 
54 5 
546 
547 
548 
549 
550 
551 
5 5 2  
553 
554 
555 
556 
557 
558 
559 
560 
561 
562 
56'3 
564 
565 
566 
567 
568 

35868.246 
35883.360 
35899.859 
359 13.980 
35969.064 
35970.903 
36017.000 
36030.884 
36059.430 
3606 1 . 589 
36090.7 17 
36100.190 
36107.991 
36129.102 
36178.230 
36190.615 
36192.641 
36230.220 
36297.181 
36372.21 * 
36414.798 
36483.410 
36522.818 
36528.843 
36583.653 
36603.601 
36635.245 
36668.045 
36669.985 
36687.810 
36737.406 
36763.260 
36831.210 
36838.4 15 
36870.455 
36888.610 
36889.583 
36964.778 
36997.640 
37051 . 050 
37063.300 
37073.910 
37100.000 
37154.100 
37202.870 
37271.740 
37333.515 
37377.330 
37428.345 
37456.630 
37521.550 
37536.120 

44 1 
434 
4 19 
516 
300* 
344* 
44 9 
468 
485 
480 
529 
468 
453 
620 
432 

404 
469 
446 
469 
359 
38 5 
490 

330 
471 
596 
475 

395 
436 
500 
512 
372 
527 
465* 
463* 

521 
433 
467 
446 
409 

428 
38 1 

399 

6.0 

3.0 
7.0 
2.0 
1.0 
4.0 
7.0 
4.0 
5.0 
4.0 
5.0 
7.0 
7.0 
4.0 
5.0 
7.0 
2.0 
2.0 
4.0 
4.0 
4.0 
5.0 
7.0 
1.0 
4.0 
7.0 
3.0 
1.0 
6.0 
7.0 
5.0 
5.0 
6.0 
5.0 
4.0 
6.0 
4.0 
4.0 

4.0 
5.0 
6.0 
5.0 
4.0 
2.0 
5.0 
2.0 
2.0 
5.0 
3.0 
2.0 

5.0 

5.0 

1.162 
1.164 
0.870 
1. 090 
0.765 
1.00 * 
1.09 * 
1.05 * 
1.090 
1.167 
1.227 
1.223 
1.135 
1.08 * 
1.08 * 
1.123 
1.234 
1.20 * 
1.01 * 
1.082 
1.10 * 
1.10 * 
1.104 
1.130 
1.135 
1.134 
1.12 * 
1.158 
1.01 * 
1.140 
1 . 083 

1.08 * 
1.318 
1.125 
1.094 
1.153 
1.110 
1.256 
1.192 
0.965 
1.160 
1.088 
1.120 
1.125 
1.115 
1.065 
1.26 * 
1.33 * 
1.085 
1.315 
1.03 * 

1 089 



578 

57 1 
572 
573 
574 
575 
576 
577 
578 
579 
580 
581 
582 
583 
584 
585 
586 

ENERGY LEVEL 

37615.923 
37639.270 
37712.550 
37750.470 
37912.285 
38088.18 * 
38168.603 
38212.799 
38473.945 

38914.005 
38946.490 
39012.195 

39623.901 
39692.853 

38485.49 * 

39618.160 

I. s, J 

410 
38 1 
416* 
386* 
479 

328 
402 
412 

300 

503 
355 
301* 

5.0 
2.0 
5.0 
2.0 
6.0 
4.0 

5.0 
3.0 
4.0 
2.0 
1.0 
3.0 
3.0 
6.0 

5.0 

3.0 

g 

1.095 
1.02 * 
1.164 
0.98 * 
1.109 
1.23 * 
1.08 * 
1.170 
1.02 * 
1,145 
1.140 
1.06 * 
1.08 * 
0.27 * 
1.14 * 
1.025 

Pu I ODD 

0 



\ 

579 

Pu I LEVELS, EVEN PARITY 

1 
2 
3 
4 
5 
6 
7 

9 
10 
11 
12 
13 
14 
15 
16 
17 

19 
20 
21 
22 
23 
24 
25 
26 
27 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42  
43 
44 
45 
46 
47 

49 
50 

a 

18 

28 

48 

ENERGY LEV EL 

0.000 
2203.606 
4299.659 
6144.515 
7774.653 
9179.262 
9772.532 

10238.4 73 
13528.246 
13677.903 
14341.947 

16276.332 
16604.786 
16776.530 
17305.142 
17323.291 
17336 . 4 13 

15745.648 

1 7  572 . 608 
17765.281 

17897.917 
18538.782 
18627.281 
18652.287 
18718.882 
18856.461 

17776.483 

19307.447 
19317.922 
19337.431 

19779.507 
19939.052 
20322.165 
20402.369 

20672.390 
20741.029 

19343.298 

20672.283 

20828.475 
20988.1 i o  
21290.050 
21417.765 
21491.439 
21556.538 
21709.745 
21736.133 
2 1764 . 690 
22055.339 
22081 . 891 
22339.429 

I. S. 

465 

4 70 
472 
475 

468 

478 
483 

498 

479 
253 

253 
256 
2 50 
494 
249 
499 
2 60 
257 

256 

698 
293 
239 
519 
634 
263 
515 
501 
256 
239 
262 
249 
266 
515 
237 
234 
262 
467 
256 
259 
694 
269 
24 5 
682 
269 
266 
264 

284 

498 

508 
481 

J 

0.0 
1.0 
2.0 
3.0 
4.0 
5.0 
0.0 
6.0 
1.0 
1.0 
2.0 
3.0 
2.0 
6.0 
1.0 
2.0 
4.0 
0.0 
2.0 
3.0 
2.0 
3.0 
2.0 
1.0 
3.0 
2.0 
5.0 
4.0 
5.0 
1.0 
3.0 
4.0 
3.0 
6.0 
3.0 
2.0 
1.0 
2.0 
4.0 
4.0 
2.0 
4.0 
3.0 
4.0 
3.0 
7.0 
5.0 
3.0 
4.0 
2.0 

g 

0.000 
1.495 
1.482 
1.473 
1.463 
1.454 
0.000 
1.431 

-0.59 * 
1.442 
0.852 
1.145 

0.95 * 
1.88 * 

1.25 * 
0.000 
0.555 

0.565 
0.450 
1.600 

1.68 * 

0. a22 
0.504 
1.325 

2.41 * 
1.135 

1.36 * 
1 . 265* 
1.43 * 

0.352 
1.374 

0.802 

1.290 
0.980 

1.049 



580 

ENERGY LEVEL I.S. J Pu I EVEN 

5 1  
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
7 2  
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 

22409.753 
22451 . 834 
22551.302 
22974.132 
2301 1 . 570 
23022.274 
23129.429 
23135.120 
23152.755 
23168.176 
23 178.955 
23359.187 
23473.585 
23601.171 
23618.964 
23649.372 
23668.184 
23743.557 
23806.381 
23953.307 
23966.450 
24016.378 
24202.966 
24231.226 
24287.814 
24323.884 
24365.295 
24456.948 
24481.313 
24488.767 
24582.849 
24638.713 
24652.353 
24653.200 
24658.931 
24753.684 
24767.674 
24918.555 
24921.671 
24929.184 
24951.118 
25068.751 
25125.763 
25160.827 
25208.672 
25275.795 
25293.751 
25310.375 
25432.655 
25605.707 
25655.090 
25706.606 

25 1 
260 
254 
514 
269 
436 
295 
27 1 
247 
478 
240 
284 
268 
385 
252 
298 
547 
265 
533 
267 
494 
274 
655 
58 2 
483 
460 
266 
348 
412 
327 
615 
25 1 
276 
346 
592 
481 
255 
269 
555 
508 
625 
267 
6 24 
638 
611 
615 
278 
648 
674 
474 
366 
271 

2.0 
5.0 
3.0 
3.0 
4.0 
5.0 
5.0 
8.0 
2.0 
5.0 
1.0 
3.0 
6.0 
1.0 
3.0 
4.0 
4.0 
6.0 
1.0 
2.0 
3.0 
5.0 
5.0 
2.0 
3.0 
1.0 
3.0 
3.0 
6.0 
1.0 
2.0 
2.0 
9.0 
6.0 
4.0 
4.0 
2.0 
6.0 
5.0 
4.0 
3.0 
7.0 
1.0 
3.0 
2.0 
1.0 
3.0 
0.0 
2.0 
4.0 
4.0 
7.0 

g 

1.413 

1.147 

0.817 
1.168 

0.580 
1.115 
1.13 * 
1.03 * 
0.565 

0.94 * 
0.094 
1.265 
0.760 
1.560 
1.012 
0.411 
0.585 
0.80 * 
1.475 

0.640 

1 . 080 
0.975 
1.455 

1.034 
1.080 
0.840 

0.314 
0.800 
0.490 
0.706 
0.965 
0.000 
1.281 
1.160 
1.165 



5 8 1  

J 

103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 

ENERGY LEVEL 

25707.348 
25774.288 
25979.424 
26072.627 
26093.563 
26205.589 
26213.253 
26240.609 
26290.302 
26350.982 
26360.997 
26407.449 
26431.101 
26449.501 
26476.068 
26655.622 
26807.278 
26820.380 
26836.911 
26873.930 
26943.829 
26969.979 
27037.7 18 
27106.673 
27230.768 
27311.658 
27432.195 
27505.246 
27510.909 
27523.650 
27542.874 
27558.688 
27570.322 
27597.590 
27637.377 
27652.180 
27668.890 
27728.796 
27743.009 
27805.163 
27832.430 
27970.881 
27972.815 
27976.881 
281 18.262 
28135.924 
28178.473 
28295.380 
28326.610 
28345.647 
28360.802 
28496.950 

I. s. 

516 
469 
384 
293 
506 
462 
244 
269 
288 
514 
4 14 
453 
399 
383 
260 
476 
247 
364 
347 
610 
422 
283 
317 
544 
254 
576 
306 
518 
515 
54 8 
382 
4 20 
310 
555 
422 
27 1 
386 
530 
625 
513 
57 0 
442 
577 
515 
629 
297 
277 
475 
332 
308 
531 
459 

2.0 
6.0 
1.0 
2.0 
1.0 
3.0 
7.0 
8.0 

4.0 
5.0 
2.0 
3.0 
3.0 
4.0 
3.0 
1.0 
2.0 
2.0 
6.0 
5.0 
3.0 
2.0 
6.0 
4.0 
5.0 
1.0 
7.0 
8.0 
6.0 
5.0 
0.0 
3.0 
4.0 
1.0 
6.0 
5.0 
3.0 
2.0 
5.0 
4.0 
2.0 
4.0 
3.0 
3.0 
2.0 
3.0 
4.0 
4.0 
6.0 
3.0 
4.0 

5.0 

Pu I EVEN g 

0.720 
0.915 
1.260 
1.50 * 

-0.082 
0.701 

1.125 
0.796 
0.796 
0.972 
0.807 
0.94 * 
1.605 
1.015 
0.550 
1.160 
1.26 * 
1.125 
1 . 220 

1.30 * 
1 . 040 

1.035 
1.13 * 

1.080 
1.27 * 
0.000 
1.265 
0.930 
1.280 
1.250 
1.312 
1 . 060 
0.568 
1.024 
0.920 
0.194 
0.979 
1 . 080 
1.25 * 
1.101 

1.155 
1.26 * 
0.887 
0.810 



155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177  
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 

ENERGY LEVEL 

28538.138 
28561 . 548 
28593.749 

28740.433 
28733.159 

28756.769 
28763.085 
28793.800 

28906.150 
28972.971 
29009.483 
29048.255 
29139.061 
29182.445 
29204.308 
29229.190 
29269.059 
29290.355 
29346.299 
29350.139 
29420.042 
29554.716 
29558.591 
29625.003 
29637.242 
29645.433 

29725.422 
29854.442 
29885.947 
2992 1 . 899 
29976.039 
30016.377 
3007 1 . 890 
30083.102 
30 113.280 
30 133.953 

30204.635 
30210.416 

30314.443 
30318.195 
30324.858 

30373.329 

30397.106 
30459.091 
30461.399 

28834.535 

29669.807 

30160.664 

30216.163 

3037 1 819 

30395.062 

30522.971 

I. s. 

472 
488 
283 
552 
390 
382 
411 
366 
50 1 
434 
453 
483 
391 
292 
4 68 
442 
2 54 
457 
462 
59 1 
466 
362 
472 
271 
4 64 
457 
359 
497 
355 
400 
2 84 
381 
489 
333 
356 
446 
54 1 
389 
477 
452 
407 
439 
360 
432 
5 3 2 .  
37 1 
348 
469 
546 
356 
46 1 
27 7 

582 

J 

7.0 
2.0 
1.0 
4.0 
3.0 
5.0 
0.0 
3.0 
5.0 
5.0 
2.0 
4.0 
1.0 
2.0 
1.0 
5.0 
4.0 
1.0 
6.0 
7 . 0  
3.0 
1.0 
3.0 
2.0 
2.0 
6.0 
1.0 
6.0 
7.0 
1.0 
3.0 
2.0 
4.0 
2.0 
5.0 
5.0 
6.0 
3.0 
4.0 
1.0 
4.0 
2.0 
3.0 
2.0 
7.0 
3.0 
4.0 
4.0 
5.0 
2.0 
5.0 
6.0 

g 

1.060 
0.784 
1.713 
1.035 
0.970 
1.165 
0.000 
1 . 083 
0.978 
1.105 
0.794 
0.695 
0.900 

0.896 
1.48 * 
1.11 * 
0.920 
1.20 * 
0.910 
1.095 
0.831 
1.030 
0.91 * 
1.020 
0.705 
1.150 
1.220 
1.18 * 
1.33 * 
1.07 * 
1.070 
1.140 
1.29 * 
1.15 * 
1 . 050 
1.20 * 
1.030 
0.59 * 
1.16 * 
1.143 
1.14 * 
0.940 
1.17 * 
0.640 
1.345 
0.920 
1 . 005 
1.255 
0.990 

Q 
Pu I EVEN 



\ ENERGY LEVEL 

207 
208 
209 
210 
211 
212 
213 
2 14 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
23 1 
2 3 2  
233 
234 
235 
236 
237 
238 
239 
240 
24 1 
242 
243 
244 
245 
246 
247 
248 
249 
250 
25 1 
2 5 2  
253 
254 
255 
256 

30544.187 
30590.673 
30649.882 
30667.769 
30675.497 
30677.044 
30714.385 
30764.244 
30779.585 
30814.939 
30875.798 
30940.068 
30957.140 
30970.926 
30992.449 
31014.877 
31042.204 
31069.124 
31086.744 
31 1 19.494 
31173.814 
31182.1751 
31 198.642 
31205.200 
31218.105 
3 1 260.046 
31267.919 
31278.667 
31286.029 
31352.983 
31377.193 
31403.302 
31413.230 
31451.814 
31452.362 
31471.542 
31535.835 
31572.610 
31586.283 
31628.619 
31697.633 
31710.912 
31732.582 
31810.821 
31820.494 
31831.325 
31876.909 
31881.871 
31909.212 
31939.345 

I .S .  

502 
285 
421 
380 
472 
33 1 
558 
430 
470 
432 

570 
435 
487 
518 
524 
57 3 
612 
6 24 
426 
474 
368 
538 
493 
463 
279 
537 
545 
563 
430 
462 
359 
526 
519 
575 
54 6 
360 
446 
566 
509 
536 
115 
432 
533 
350 

439 
51 1 
589 
324 
459 
494 

386 

583 

J 

3.0 
6.0 
0.0 
4.0 
2.0 
8.0 
4.0 
6.0 
3.0 
5.0 
4.0 
5.0 
2.0 
1.0 
7.0 
4.0 
3.0 
8.0 
5.0 
2.0 
1.0 
4.0 
3.0 
2.0 
8.0 
6.0 
3.0 
5.0 
2.0 
7.0 
4.0 
5.0 
3.0 
4.0 
1.0 
1.0 
5.0 
1.0 
8.0 

. 6.0 
4.0 
2.0 
5.0 
2.0 
4.0 
0.0 
2.0 
7.0 
1.0 
6.0 
4.0 
7.0 

€5 Pu I EVEN 

0.946 

0. 000 
1.265 
0.375 
1.245 
1.150 
0.975 
0.860 
1.111 
1.08 * 
1 . 080 
0.980 
0.295 
1.21 * 
1.170 
1.010 
1.135 
0.795 
0.814 
0.45 * 
1.21 * 
1 . 070 
1.09 * 
1.155 
1.21 * 
1 . 080 
1.01 * 
1.280 

0.973 
1.205 
0.742 
1.080 
0.852 
2. 188 
1. 020 
2.403 
1.053 
1.110 
1.187 
0.200 
1 049 
0.865 
1 240 
0.000 

1.120 
0.888 
1.20 * 
1.10 * 
1.095 



259 
260 
261 
262 
263 
2 64 
265 
266 
267 
268 
269 
270 
27 1 
272 
273 
274 
275 
276 
277 
278 
279 
280 
28 1 
282 
283 
284 
285 
286 
287 
288 
289 
290 
29 1 
292 
293 
294 
295 
296 
297 
298 
299 
300 
30 1 
302 
303 
304 
305 
306 
307 
308 
309 
310 

ENERGY LEVEL 

31984.470 
32011.173 
32017.434 
32044.652 
32066.452 
32103.687 
32134.354 
32210.885 
32213.814 
32242.810 
32272.487 
32299.581 
32304.979 
32324.169 
32349.853 
32381.372 
32404.416 
32413.146 
32424.890 
32432.680 
32440.827 
32478.986 
32482.465 
32572.81 1 
32577.204 
32637.106 
32645.106 
32669.040 
32718.268 
32755.472 
32803.199 
32809.844 
32857.357 

32869.165 
32928.540 
32955.538 
32968.906 
33033.638 
33089.092 
331 10.165 
331 11.557 
33180.043 
33182.933 
33212.897 
332 17 . 880 
33251.780 
33273.528 
33289.869 
33304.400 
33321.067 
33351.007 

32866.230 

I. s. 

563 
475 
4 14 
488 
402 
465 
452 
559 
59 3 
348 
360 
404 
360 
480 
382 
357 
499 
349 
397 
490 
420 
362 
315 
402 
380 
482 
4 08 
472 
453 
344 
493 
440 
455 
377 
410 
44 6 
338 
458 
390 
37 1 
403 
469 
445 
492 
491 

444 
436 
526 
344 
4 70 
620 

584 

J 

3.0 
3.0 
4.0 
1.0 
2.0 
4.0 
3.0 
4.0 
2.0 
5. 0 
3.0 
5.0 
4.0 
0.0 
2.0 
5.0 
5.0 
3.0 
1.0 
7.0 
6.0 
6.0 
4.0 
5.0 
4.0 
3.0 
5.0 
3.0 
1.0 
4.0 
3.0 
4.0 
6.0 
1.0 
5.0 
2.0 
6.0 
4.0 
3.0 
5.0 
4.0 
2.0 
2.0 
6.0 
4.0 
1.0 
2.0 
7.0 
5.0 
0.0 
5.0 
6.0 

g 

1. 090 
1.14 * 
1.02 * 
0.800 
0.91 * 
1.040 

0.995 
0.725 
1.215 

0.99 * 
0.000 

1.190 
1.055 
0.995 
1.77 * 
1.140 
1.12 * 
1.110 
1.33 * 
1.01 * 
0.98 * 
0.82 * 
1.135 
1.00 * 
0.60 * 
1 . 005 
0.825 
0.900 
1.101 
0.32 * 
0.916 
1.06 * 
1.265 
1.115 
0.910 
1.069 
1.22 * 
1.315 
1.79 * 
1.050 
1.11 * 
0.52 * 
1.465 
1.07 * 
1.095 
0.000 
1.20 * 
1.24 * 

Pu I EVEN 



311 
312 
313 
3 14 
315 
316 
317 
318 
319 
3 20 
32 1 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
34 0 
34 1 
34 2 
343 
344 
345 
346 
34 7 
348 
349 
3 50 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 

ENERGY LEVEL 

33354.592 
33362.705 
33371.251 
33387.151 
33418.637 
33461.419 
33464.592 
33490.744 
33498.071 
33542.506 
33563.924 
33570.935 
33572.999 
33596.975 
33599.280 
33604.497 
33632.520 
33696.921 
33724.837 
33758.523 
33833.699. 
33868.834 
33884.230 
33892.650 
33920.944 

34006.573 

34045.560 
34093.375 
34107.378 
34 12 7 . 955 
34 128.094 
34128.739 
34156.245 
34171.155 
34251,764 
34279,010 
34281.845 
34313.475 
343370597 
34349.740 
34362.360 
34398.550 
34429.460 
34429.910 
34430.160 
344 79 * 473 
34500.445 
34507 . 044 
34519.250 
34540.469 

33990.780 

34042.040 

I. s. 

498 
475 
451 
36 7 
393 
357 
410 
420 
472 
418 
375 
488 
34 1 
444 
370 
475 
493 
59 1 
416 
418 
389 
418 
340 
438 
455 
503 
315 
508 
503 
426 
4 30 
532 
428 
403 
333 
58 1 
429 
329 
415 
508 
322 
404 
500 
44 0 
435 
444 

4 57 
4 20 
410 
495 
395 

585 

J 

3.0 
7.0 
3.0 
2.0 
5.0 
3.0 
4.0 
5.0 
3.0 
2.0 
1.0 
4.0 
9.0 

2.0 
3.0 
5.0 
6.0 
3.0 

50 O 

500 
2.0 
9.0 
7.0 
3.0 
2.0 
6.0 
0.0 
4.0 
7.0 
1.0 
3.0 
8.0 
4.0 
3.0 
1.0 
5.0 
4.0 
1.0 
2.0 
6.0 
7.0 
1.0 
5.0 
4.0 
2.0 
3.0 
3.0 
4.0 
6.0 
1.0 
5.0 
3.0 

g Pu I EVEN 

1.14 * 
1.113 
1.288 
0.872 
0.95 * 
1.084 
0.770 
1.123 
0.43 * 
1.13 * 
1.16 * 
1.315 
1 . 606 
1.210 
1.305 
1.10 * 
1.160 
0.830 
0.930 
1.165 
1.105 
1.060 
1.04 * 
0.92 * 
0.000 
0.806 
1.17 * 
1.31 * 
1.16 * 
1.185 

1.106 
1 . 305 
1.230 
1 . 005 
1.71 * 
0.85 * 
1.03 * 
1.34 * 
0.81 * 
1.12 * 
0.87 * 
0.93 * 
0.910 

0.944 
1.030 
1.02 * 
1.17 * 
0.888 



363 
364 
365 
366 
367 
368 
369 
370 
37 1 
372 
373 
374 
375 
376 
377 
378 
379 
380 
38 1 
382 
383 
384 
385 
386 
387 
388 
389 
390 
39 1 
392 
393 
394 
395 
396 
397 
398 
3 99 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 

ENERGY LEVEL 

34540.88 * 
34548.900 
34594.350 
34624.299 
34634.053 
34661.105 
34670.995 
34677.111 
34720.110 
34735.314 
34741.198 
34746.981 
34760.532 
34804.860 
34852.445 
34888.198 
34906.470 
34920.315 
34949.520 
34966.946 
34974.486 
34976.640 
34983.667 
34993.452 
35032.090 
35054.565 
35070.230 
35088.705 
35169.790 
35185.490 
35 197 . 829 
35210.360 
35212.127 
35253.102 
35255.665 
35323.031 
35342.260 
35354.050 
35369.610 
35379.603 
35482.018 
35558.235 
35563.728 
35568.740 
35591 . 995 
35603.582 
35613.490 
35644.180 
35685.835 
35766.380 
35768.160 
35805.270 

I .S .  

425 
496 
507 
379 
493 
509 
446 
420 
170 
400 
450 
598 
488 
363 
370 
465 
480 
410 
444 
362 
512 
340 
597 
460 
391* 
450 
519 

419 
440 
429 
430 
515 
380 
400 
439 
4 75 
512 
474 
420 
340 
436 
246 
400 
458 
482 
402 
4 94 
535 
512 
483 
515 

586 

J 

8.0 
2.0 
3.0 
2.0 
8.0 
4.0 

4.0 
4.0 
3.0 
5.0 
8.0 
6.0 
4.0 
3.0 
5.0 
5.0 
3.0 
2.0 
4.0 
7.0 
3.0 
7.0 
4.0 
0.0 
3.0 
5.0 
1.0 
6.0 
1.0 
3.0 
2.0 
6.0 
5.0 
4.0 
6.0 
4.0 
7.0 
5.0 
3.0 
3.0 
4.0 
3.0 
2.0 
8.0 
6.0 
5.0 
7.0 
5.0 
4.0 
8.0 
5.0 

5.0 

g Pu I EVEN 

1.27 * 
0.85 * 
1.198 
1.15 * 
1.100 
1.01 * 
1.080 
1.030 
0.899 
1.070 - 
1.14 * 
0.941 

1.070 

0.930 
1 . 085 
1.025 
1.135 
1.16 * 
1 . 060 
1.213 
0.000 
0.998 
0.869 
1.380 
1.12 * 
0.905 
1 . 080 
1.18 * 
1.13 * 
1.11 * . 
1.08 * 
1.090 
1.110 

1.230 

0.925 

1.12 * 
1.165 
1.679 
0.990 
1 . 204 
1.040 
1.105 
1.07 * 
1.09 * 
1.07 * 
1.104 
1.055 
1.12 * 
1.075 



r 3  

415 
4 16 
417 
418 
419 
420 
421 
422 
423 
424 
425 
4 26 
427 
428 
4 29 
4 30 
431 
432 
433 
4 34 
435 
436 
437 
438 
439 
440 
44 1 
442 
443 
444 
445 
446 
447 
44 8 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
4 59 
460 
461 
462 
463 
4 64 
465 
466 

~ 

ENERGY LEVEL 

35830.380 
35850.314 
35888.025 
35919.595 
35928.010 
35950.800 
35952.890 
35953.183 
360 17 . 900 
36021.165 
36037.220 
36050.540 
36128.425 
36137.730 
36170.11 * 
36190.820 
36204.345 
36230.135 
36254.860 
36291 . 840 
36343.14 * 
36359.387 
36364.850 
36369.870 
36393.534 
36418.125 
36420.170 
36436.294 
36502.980 
36524.475 
36528.070 
36536.380 
36547.135 
36592.070 
36609.850 
36609.983 
36627.825 
36640.400 
36676.620 
36722.663 
36727.705 
36784.100 
36791.380 
368 18 . 300 
36821.290 
36837.19 * 
36912.410 
36931.250 
36958.09 * 
37001.490 
37129.590 
37177.970 

I. s. 

428 
488 
596 
575 
475 

378 
413 
498 

535 
547 
365 
4 50 

465 
580 
475 
403 
423 
457 
445 
395 
482 
455 
356 
460 
383 
388 

493 

42 1 
379 
437 
479 
448 
304 
497 
466 
411 

406 
370 

468 

390 
428 
466 
430 

587 

J 

4.0 
6.0 
7.0 

4.0 
3.0 
4.0 
8.0 
1.0 
3.0 
5.0 
6.0 
7.0 
2.0 
4.0 
5.0 
3.0 
9.0 
5.0 
3.0 
0.0 
8.0 
4.0 
5.0 

10.0 
4.0 
5.0 
3.0 
2.0 
6.0 
3.0 
3.0 
4.0 
3.0 
2.0 
7.0 
4.0 
3.0 
4.0 
9.0 
3.0 
3.0 
5.0 
1.0 
5.0 
5.0 
7.0 
3.0 
5.0 
6.0 
5.0 
5.0 

5.0 

g Pu I EVEN 

0.965 
1.04 * 
1.05 * 
1.12 * 
0.960 
1.005 
1.10 * 
1.105 
0.910 
1.048 
1.155 
0.83 * 
1.060 
1.525 
0.942* 
1.030 
1.200 
1.255 
1.030 
0.980 
0.000 
1.185 
1.08 * 
1.069 
1.15 * 
1.075 
1 . 025 
1.095 
0.90 * 
1.05 * 
0.985 
0.95 * 
1.080 
1.300 
1.025 
1.195 
0.980 
1.035 
1.15 * 
1.110 
0.905 
1.115 
1 . 025 
1.103* 
1.162 
0.965 

1.030 
1'. 000 
1.035 
1.010 
1.125 

I 



588 

467 
468 
469 
470 
47 1 
472 
473 
474 
475 
476 
477 
478 
479 
4 80 
481 
482 
483 
484 
485 
486 
4 87 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 
500 
50 1 
502 
503 
504 
505 
506 
507 
508 
509 
510 
511 
512 
513 
514 
515 
516 
517 
518 

ENERGY LEVEL 10s. 

37212.310 
37215.900 
37243.390 
37272.921 
37308.707 
37352.720 
37378.815 
37389.145 
37408.285 
37415.495 
37418.345 
37477.540 
37522.600 
37523.250 
37537.100 
37575.92 * 
37614.165 
37624.090 
37628.055 
37657.560 
37696.345 
37721.235 
37752.690 
37761.260 
37 787.990 
37803.250 
37803.470 
37813.200 
37819.58 * 
37864.295 
37901.880 
37918.620 
37940.455 
37988.680 
38034.960 
38094.515 
38140.400 
38148.375 
38186.420 
38199.170 
38204.990 
38253.110 
38285.120 

38339.55 * 
38389.560 
38462.875 
38472.24 * 
38495.570 
38599.385 
38607.775 
3861 7 . 81 5 

38300.595 

407 
400 

490 
432 
386 
455 
499 
4 54 
403 
443 

477 

370 
462 
443 
486 

500 
354 
443 

301 
404 
475 
418 
527 
452 
449 

415 
427 
402 
437 

4 50 
405 
37 7 
440 

462 
454* 
427 

475 

4 38 

J 

5.0 
4.0 
3.0 
8.0 
4.0 
3.0 
2.0 
6.0 
4.0 
5.0 
2.0 
3.0 
3.0 
6.0 
3.0 
2.0 
6.0 
3.0 
7.0 
3.0 

4.0 
6.0 
3.0 
4.0 
3.0 
9.0 
2.0 
7.0 
4.0 
4.0 
1.0 
3.0 
6.0 
6.0 
6.0 
3.0 
3.0 
5.0 
6.0 
3.0 
4.0 
5.0 
2.0 
4.0 
4.0 
1.0 
3.0 
5.0 
6.0 
4.0 
1.0 

6.0 

g 

0.990 
1.485 
1.30 * 
1.175 
1 . 040 
1.13 * 
0.964 
1.085 
1.045 
0.980 
0.932 
1.120 
1.26 * 
1.055 
1.07 * 
1.22 * 
1.190 
1.15 * 
1.14 * 
1.132 
1 . 066 
1.180 
1.11 * 
1.11 * 
1.260 
1.081 
1.22 * 
0.955 
1.11 * 
1.11 * 
1.166 
0.690 
1.17 * 
1.09 * 
1.140 
1.095 
1.12 * 
0.690 
0.952 
1.068 

0.92 * 
1.145 
1.150 
1.07 * 
0.765 
1.05 * 
1.085 
1 . 039 
1.105 
1.035 

1.085 

1.070 

Q 
Pu I EVEN 

Q 



. 

ENERGY LEVEL 

cr, 519 38650.550 
520 
521 
522 
5 23 
524 
525 
526 
527 
528 
529 
530 
531 
532 
533 
534 
535 
536 
537 
538 
539 
540 
54 1 
54 2 
543 
544 
545 
546 
54 7 
548 
549 
550 
55 1 
552 
553 
554 
555 
556 
557 
558 
559 
560 
56 1 
562 
563 
564 
565 
566 
567 
568 
569 
570 

38652.990 
38692.075 
38758.100 
38773.125 
38801.97 * 
38824.820 
38907.115 
38954.840 
38968.370 
39097.075 
39160.12 * 
39168.610 
39182.490 
39188.962 
39230.61 * 
39237.380 
39268.050 
39285.76 * 
39333.250 
39336.870 
39364.330 
39372.685 
39374.580 
39380.945 
39387.16 * 
39433.510 
39466.835 
39479.000 
39481.900 
39508.910 
39513.87 * 
39570.175 
39594.68 * 
39619.53 * 
39620.765 
39688.980 
39709.46 * 
39730.200 
39739.87 * 
39775.870 
39816.41 * 
39825.550 
39913.605 
39956.990 
39981 . 145 
40028.005 
40029.640 
40048.08 * 
40072.38 * 
40084.697 
40102.977 

I.S. 

4 14 

370 
4 24 
388 
464 

412 
370 
490 
44 7 

390 

403 
458 

370 
388 
44 1 

381 

3 94 
400* 
543 

390 

420 

392 
452 

414 

422 
389 

393 

360 
451 

589 

J 

2.0 
4.0 
5.0 
5. 0 
2.0 
4.0 
3.0 
2.0 
2.0 
5.0 
3.0 
1.0 
9.0 
2.0 

11.0 
4.0 
2.0 
4.0 
2.0 
2.0 
1.0 
5.0 
5.0 
3.0 
4.0 
6.0 
4.0 
5.0 
3.0 
5.0 
3.0 
1.0 
2.0 
4.0 
4.0 
6.0 
4.0 

4.0 
6.0 
4.0 
2.0 
4.0 
3.0 
2.0 
3.0 
2.0 
5.0 
3.0 
5.0 
6.0 

10.0 

5.0 

Pu I EVEN g 

0.785 
1.09 * 
1.17 * 
1.530 
1.038 
1.09 * 
0.832 
1.135 
1.02 * 
1.065 
1.345 
1.230 
1.19 * 
0.99 * 
1 - 0 9  * 
1.21 * 
1.14 * 
1 020 
0.995 
1 . 025 
1.130 
1.01 * 
0.885 
1.07 * 
1.029 
0.925 
1.065 
0.970 
1.165 
0.870 
0.965 
1.15 * 
1.070 
1.115 
0.965 
0.98 * 
1.070 
1.025 
1.140 
0.985 
1.19 * 
1 . 030 
1.075 
1 . 050 
0.905 
0.98 * 
1.230 
1.005 
1.100 
1.510 
1.31 * 



57 1 
572 
573 
574 
575 
576 
577 
578 
579 
580 
581 
582 
583 
584 
585 
586 
587 
588 
589 
590 
59 1 
592 
593 
594 
595 
596 
597 
598 
599 
600 
601 
602 
603 
604 
605 
606 

~ -~ 

ENERGY LEVEL 

40104.650 
40118.85 * 
40127.80 * 
40165.495 
40190.580 
40241.170 
40277.55 * 
40345.74 * 
40351 . 235 
40497.975 
40662.380 
40732.070 
40748.54 * 
40924.450 
40935.79 * 
40947 . 640 
40989.380 
41006.85 * 
41077.010 
41140.580 
41173.38 * 
41207.555 
4 1234.990 
41236.870 
41247.030 
41369.665 
41477.600 
41858.135 
41976.230 
42059.140 
42180.15 * 
42599.780 
42602.51 * 
43201 . 845 
43801.856 
43822.815 

I. s. 

376 

415 

383 

498 

397 

463 

44 1 

366 
373 

415 

522 

405 

393 

590 

J 

2.0 
3.0 
4.0 
7.0 
2.0 
7.0 
5.0 
7.0 
5.0 
5.0 
3.0 
2.0 
3.0 
3.0 
4.0 

4.0 

3.0 
7.0 
4.0 
2.0 
4.0 
4.0 
4.0 
4.0 
7.0 
3.0 
5.0 
4.0 
4.0 
6.0 
7.0 
5.0 
2.0 
5.0 

5.0 

4.0 

g 

1 090 
1.020 
1.020 
1.120 
0.920 
1.175 
1.125 
1.065 
1.070 
1.06 * 
1.050 
1.04 * 
1. 020 
1.185 
1.16 * 
1.145 
1.000 
1.210 
1.100 
1.470 
1.150 
0.925 
1 . 080 
1.020 
1.065 
1.12 * 
1 . 085 
1 . 090 
1.12 * 
1 . 060 
1.02 * 
1.14 * 
1,320 
1.090 
0.35 * 
0.795 

Q 
Pu I EVEN 



- .  . -  

591 

Pu 11 LEVELS, ODD PARITY 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

’ 21 
22  
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

ENERGY LEVEL 

8198.666 
8709.640 

10436.770 
11 504.095 
12048.548 
12992.644 
13013.685 
13192.903 
13809.910 
14221.716 
14295.565 
14476.135 
14561.607 

15178.115 
15235.771 
15578.500 
15641.100 
15657.156 
15778.634 
16362.000 
16499.640 
16593.963 
17073.340 
17121.640 
17242.750 
17296.905 
17532.937 
17733.709 
18152.580 
18656.277 
18720.075 
19277.180 
19317.370 
19397.055 
19466.530 
19632.555 
19863.335 
20044 . 005 
20056.725 
20063.650 
2007 3 . 840 
20121.145 
2029 1.680 
2051 1 . 945 
20689.110 
20952.550 
21048.190 
21359.050 
21670.405 

15098.815 

I .S.  

896 
555 
555 
897 
553 
54 7 
551 
55 1 
523 
588 
54 7 
871* 
64 6 
794 
8 14 
558 

562 
5 50 
549 
550 
510 
546 
550 

553 
242 
57 1 
565 
526 
546 
4 90 
457 
538 
516 
517 
525* 
529 
522 
519 
4 84 
24 1 
538 
533 
554 
54 3 
503 
526 
5 60 
519 

J 

2.5 
3.5 
4.5 
3.5 
1.5 
2.5 
5.5 
2.5 
4.5 
0.5 
3.5 
4.5 
1.5 
1.5 
0.5 
0.5 
6.5 
3.5 
2.5 
1.5 
4.5 
3.5 
2.5 
1.5 
5.5 
2.5 
4.5 
3.5 
0.5 
0.5 
1.5 
3.5 
3.5 
4.5 
0.5 
4.5 
1.5 
2.5 
1.5 
0.5 
4.5 
5.5 
2.5 
1.5 
4.5 
3.5 
1.5 
2.5 
2.5 
1.5 

g 

0.414 
0.308 
0.724 
0.859 

-0.054 
0.643 
0.950 
0.372 

-0.108 
0.790 
1 . 060 
1.149 
1.079 

-0.085 
1.791 

1.04 * 
1 . 000 
1.133 
1.05 * 
0.773 
0.983 
0.576 

1.20 * 
0.494 
1.238 

-0.51 * 
-0.51 * 

1 . 060 
0.847 
1.225 
3.328 
1.151 
1.01 * 
0.921 
0.820 
0.047 
1 . 049 

0.71 * 
1.377 
1.310 
1.27 * 
0.350 
1.03 * 
1 . 254 
2.328 

0.657 

0.79 * 



51 
5 2  
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71  
72 
73 
74 
75 
76 
77 
78  
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 

ENERGY LEVEL 

21828.590 
21991.980 
22038.950 
22107 . 4 10 
22341 . 990 
22372.325 
22409.025 
22537.265 
22541 . 470 
22652.035 
22653.965 
22799.695 
23170.720 
23171 . 032 
23272.420 
23312.615 
23426.895 
23538.650 
23671.715 
23738.900 
23788.355 
24206.690 
24276.225 
24337.845 
24341.940 
24366.120 
24387.360 
24432.860 
24587.415 
24615.450 
24634.455 
24659.305 
24700.905 
24823.940 
24840.100 
24976.585 
25018.940 
25064.960 
25293.605 
25358.470 
25403.645 
25520.005 
25556.740 
25573.915 
25614.115 
25944 . 980 
25962.945 
26070.615 
26097.505 
26 162.460 
26201 . 645 
262 15.440 

10s. 

709 
523 
287 
554 
468 
652* 
54 1 
548 
4 98 
539 
563 
546 
498 
543 
396 
490 
4 60 
535 
5 14 
34 8. 
553 
344 
555 
485 
535 
244 
652 
481 
290 
503 
362 
441* 
445 
536 
682 
419 
702 
287 
421 
534 
427 
560* 

318 
519 
497* 
545 
431 
706 
500 
512 
7 14 

592 

J 

2.5 
2.5 
0.5 
5.5 
0.5 
2.5 
5.5 
5.5 
1.5 
3.5 
2.5 
4.5 
0.5 
4.5 
2.5 
1.5 
2.5 
3.5 
3.5 
2.5 
6.5 
1.5 
6.5 
2.5 
4.5 
0.5 
1.5 
3.5 
2.5 
1.5 
3.5 
4.5 
0.5 
5.5 
1.5 
3.5 
2.5 
1.5 
3.5 
4.5 
2.5 
7.5 
4.5 
1.5 
3.5 
1.5 
4.5 
3.5 
5.5 
1.5 
2.5 
5.5 

g 

0.99 * 
1.344 
0.344 
1.362* 
1.370 
1.33 * 
1.205 
1.315 
0.42 * 
1.185 
1.36 * 
1.33 * 
1.082* 
1.24 * 
0.951 
0.68 * 
1.340 
1.47 * 
1 380 
0.679 
1.325 
0.863 
1.43 * 
0.900 
1.310 
2.42 * 
0.955 
1.11 * 
0.302 
1.011 
0.839 
1.14 * 
2.025 

1 . 025* 
0.960 
1.385 
0.580 
0.97 * 
1.443 
1 029 
1.33 * 
0.976 
1.627 
1.48 * 
1.550 
1.065 
1.119 
1.10 * 
0.71 * 
1 . 036 
1.121 

Q Pu I1 ODD 



1 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
14 1 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 

ENERGY LEVEL 

26320.735 
26401.370 
26405.340 
26478.685 
26535.775 
26643.435 
26669.945 
26755.425 
26766.650 
26830.020 
26916.090 
27059.565 
27162.335 
27266.960 
27306.210 
27338.500 
27466.315 
27523.600 
27542.165 
27680.460 
27691.000 
27702.165 
27798.480 
27828.005 
27830.060 
27879.305 
27982.155 
28026.690 
28110.650 
28158.490 
28225.815 
28252.945 
28259.990 
28322.800 
28421.805 
28478.585 
28481.495 
28686.100 
287 15.965 
28774.175 
28802.375 
28809 . 965 
28838.570 
28887.310 
28894.140 
28913.915 
28927.075 
28941.215 
29026 . 425 
29040.245 
29074.145 
29197.755 

~ 

1,s. 

396 
510 
394 
557 
426* 
515 
4 69 
506 
437 
449 
446 
325 
3 56 
475 
491 
423 
532 
411 
519* 
365* 
515 
414 
452 
463 
I400 
1426 
291 
514 
4 24 
487 
379 
374 
527 
522 
339 
400* 
400 
456 
4 84 
451 
702 
396 
348 
404 
388 
so1 
477* 
3 10 
2!73 
401 
319 
425 

593 

J 

2. 
4.5 
3.5 
3.5 
0.5 
5.5 
1.5 
4.5 
2.5 
0.5 
2.5 
4.5 
1.5 
3.5 
2.5 
1.5 
1.5 
0.5 
2.5 
2.5 
6.5 
1.5 
3.5 
4.5 
2.5 
0.5 
2.5 
2.5 
1.5 
5.5 
3.5 
0.5 
1.5 
6.5 
2.5 
3.5 
4.5 
5.5 
1.5 
3.5 
0.5 
2.5 
3.5 
0.5 
3.5 
5.5 
4.5 
2.5 
2.5 
1.5 
5.5 
2.5 

g Pu I1 ODD 

1 . 050 
1.22 * 
0.852 
1.045 

-0.07 1 
1.42 * 
1 . 350 
1.20 * 
1 . 058 

-0.097 
1.04 * 
1.03 * 
1 . 046 
1.155 
1.04 * 
0.876 
1; 793 
0.940 
0.934 
1.31 * 
1.16 * 
1.135 
1.06 * 
1.41 * 
1.216 
0.802 
0.52 * 
1.32 * 
0.899 
1.14 * 
1.20 * 
0.920 
1.263 

0.878 
1.175 
1.07 * 
1.29 * 
1.14 * 
0.800 
1.23 * 
0.845 
0.162 
1 . 009 
1.30 * 
1.04 * 
0.968 
1.150 
1.447 
0.94 * 
0.989 

1.443 

0.875 



155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
20 1 
202 
203 
204 
205 
206 

ENEKGY LEVEL 

29259.700 
29269.625 
29393.835 
29457.315 
29523.355 
29556.550 
29615.520 
29621.300 
29630.290 
29647 . 060 
297 10.665 
297 17 . 090 
29753.225 
29783.4 10 
29804.680 
29809.915 
2982 1 . 685 
29879.945 
29888.135 
29895.355 
29952.065 
30031.180 
30102.315 
30104.835 
30111.540 
30193.265 
30223.215 
30229.760 
30292.495 
30339.150 
30381 . 705 
304 10.665 
30562.000 
30590.765 
30626.955 
30646.175 
30727.440 
30759.570 

30775.140 
30790.830 
30794.930 
30802 . 205 
30865.395 
31000.010 
31095.675 
31152.740 

31173.370 
31197.285 
31231.210 
31255.945 

30765.285 

31 160.405 

I.S. 

354 
472 
286 
400* 
411 
288 
490 
442* 
364 
400* 
298 

445 
392* 
445* 
350* 
448 
461 
522* 
4 54 
380 
423 
436 

450* 
399 
440 
472* 
39 1 
489 
334 
754* 
443 
477* 
515 
386 

514 
363 
295 
458 
377 
306 
312 

438 

71 1 
435* 
370* 
392* 
3 74 

4 ia 

448 

594 

J 

1.5 
5.5 
0.5 
4.5 
5.5 
1.5 
4.5 
1.5 
5.5 
6.5 
3.5 
2.5 
3.5 
0.5 
6.5 
3.5 
5.5 
2.5 
3.5 
4.5 
1.5 
3.5 
2.5 
3.5 
5.5 
1.5 
2.5 
4.5 
6.5 
4.5 
3.5 
4.5 
0.5 
2.5 
4.5 
3.5 
1.5 
2.5 
3.5 
3.5 
5.5 
1.5 
4.5 
3.5 
1.5 
2.5 
5.5 
3.5 
6.5 
0.5 
0.5 
1.5 

g 

1.250 
1.110 

-0.516 
1.230 
1.165 
0.484 
1.160 
1.045 
1.13 * 
0.98 * 
1.10 * 
1.014 
1.103 
2.59 * 
0.91 * 
1.068 
1.005 
1.026 
1.14 * 
1.150 
1.184 
1.250 
1.158 
1.159 
1.10 * 
1.364 
1.025 
1.075 
1.123 
1.154 
1.109 
1.126 
2.689 
0.900 
1.055 
1.272 
1.208 
1.220 
1.19 * 
1 . 099 
1.175 
1 . 084 
1.16 * 
1.328 
1 . 669 
1.17 * 
1.24 * 
0.978 
1.16 * 
0.776 
0.86 * 
0.921 

Pu I1 ODD 



207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
22 1 
222 
223 
2 24 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
2 39 
240 
24 1 
242 
243 
244 
24 5 
246 
247 
248 
249 
250 
251 
252 
253 
2 54 
255 
256 
257 
258 

ENERGY LEVEL 

31274.745 
31284.370 
3 1351.800 
31442.330 
31454.580 
31485.455 
31507.220 
31516.780 
31542.950 
31590.115 
31596.070 
3 16 19.095 
31702.260 
31739.610 
31750.220 
31758.755 
31778.615 
31798.195 
31916.975 
31964.795 
31972.395 
32032.585 
32041.795 
32 154.455 
32155.060 
32210.400 
32259.765* 
32283.420 
32324.550 
32332.915 
32393.315 
32398.160 
32399.895 
32403.385 
32501.390 
32521.16 * 
32544.185 
32555.705 
32558.100 
32602.725 
32607.135 
32630.100 
32670.835 
32740.875 
32763.860 
32820.775 
32841.375 
32880.32 * 
32893.805 
32994.525 
32995.835 
33019.160 

10s. 

422* 
372 
510 

462 
460 
323 

731 
400* 
325* 
384 
390 

44 5 
407* 

372 
251 

532* 
395 
488 
4 20 

295 
463* 
572* 
434* 

440 

294 
339* 
443 

4 06 
487* 
335 
352* 

310 
292 
393 
4 87 

1445 
369 

595 

J 

2.5 
3.5 
4.5 
5.5 
3.5 
1.5 
4.5 
2.5 
1.5 
4.5 
6.5 
1.5 
6.5 
2.5 
5.5 
2.5 
0.5 
4.5 
1.5 
6.5 
4.5 
4.5 
1.5 
0.5 
2.5 
2.5 
5.5 
2.5 
3.5 
4.5 
6.5 
2.5 
4.5 
5.5 
4.5 
2.5 
3.5 
1.5 
0.5 
4.5 
4.5 
5.5 
2.5 
4.5 
6.5 
2.5 
1.5 
5.5 
4.5 
1.5 
4.5 
3.5 

Pu I1 ODD g 

1.20 * 
1.114 
1.12 * 
1.17 * 
1.18 * 
1.300 
1.130 
1.215 
1 . 026 
1.054 
1 . 000 
1.613 
1.05 * 
1.17 * 
1.180 
1.270 
2.897 
1.29 * 
1.363 
1.189 
1.21 * 
1.335 
0.981 
1.97 * 
1.284 
1.339 
1.18 * 
1.045 
0.975 
1.10 * 
1.15 * 
1 . 308 
1.11 * 
1.145 
1.190 
1 . 020 
1.130 
1.269 
1.37 * 
1.28 * 
1.047 
1.08 * 
1.361 
0.970 
1.21 * 
1.315 
1.234 
1.209 
0.98 * 
1.110 
1.164 
1.160 



2 59 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
27 1 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
2 88 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
30 1 
302 
303 
304 
305 
306 
307 
308 
309 
310 

~ 

ENERGY LEVEL 

33052.825 
33094.805 
33123.580 
33189.610 
33332.350 
33363.790 
33381.120 
33389.920 
33440.770 
33443.355 
33457.050 
33520.920 
33532.385 
33619.660 
33629.300 
33634.550 
33721.040 
33756.860 
33784.830 
33809.795 
33820.430 
33867.535 
33876.910 
33892.325 
34013.940 
34048.700 
34077.830 
34088.695 
34193.640 
34232.360 
34300.160 
34353.025 
34361.635 
34362.170 
34452.020 
34460.555 
34470.355 
34482.680 
34522.010 
34560.050 
34595.165 
34630.315 
34630.775 
34651.175 
34668.015 
34703.075 
34738.755 
34757.860 
34807.830 
34844.620 
34895.470 
34902.775 

10s. 

405* 
502 
499* 
327 
373* 
385 
480 
334 
422* 
534 
306 

382 
425 
305 
420* 
417 
334 

451 

408 
544* 

430 

288* 
339* 

562 
258 
438 

277* 
444* 

652 
407 
474* 
477 
432* 
479 
425 
430 
34 5 
336 
582 
556 

596 

J 

0.5 
5.5 
2. 5 
2.5 
4. 5 
3.5 
5.5 
1.5 

5.5 
3.5 
4.5 
5.5 
0.5 
2.5 
1.5 
1.5 
3.5 
4.5 
5.5 
1.5 
1.5 
3.5 
0.5 
3.5 
0.5 
1.5 

1.5 
3. 5 
2.5 
3. 5 
5.5 
4.5 
3.5 
5.5 

2.5 
2.5 
1.5 
6.5 
5.5 
1.5 

2.5 
5.5 
6.5 
3.5 
7.5 

3.5 
3.5 

2.5 

2.5 

0. 5 

3. 5 

1. 5 

g 

1.242 
1.05 * 
1.285 
1.121 
1.072 
1.078 
1.152 
0.943 
1.016 
1.10 * 
1.002 
0.996 
1.341 
1.470 
1.242 
1.23 * 
1 . 228 
1.272 
1.070 
1.180 
1.410 
1.67 * 
1.043 
1.220 
1.121 
0.40 * 
1.650 
1.340 
0.97 * 
0.980 
1.37 * 
1.199 
1.222 
1.198 
1.215 
1.066 
0.48 * 
1.307 

1.130 
1.16 * 
1.198 
1.047 
1.175 
1.030 
1.270 
1.202 
1.170 
1.528 
1.165 
1.155 

1.085 

1. 155 

0 Pu I1 ODD 



311 
312 
313 
3 14 
315 
316 
317 
318 
319 
320 
321 
322 
323 
3 24 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
34 1 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
36 1 
362 

ENERGY LEVEL 

34907 . 455 
34911.115 
34922.835 
34925.920 
34964.825 
35028.065 
35117.695 
35188.565 
35210.405 
35212.780 
35265.810 
35273.260 
35332.255 
35386.270 
35390.520 
35432.095 
35435.415 
35460.660 
35479.995 
35525.910 
35545.800 
35579.170 
35586.850 
35607.320 
35614.250 
35635.830 
35637.895 
35653.670 
35659.575 
35688.405 
35726.195 
35749.300 
35831.915 
3586 1 . 855 
35863.985 
35888.345 
35897.685 
35901 . 360 
35902.735 
35955.905 
35993.175 
36026.425 
36033.315 
36060.445 
36159.885 
36203.035 
36206.050 
36256.590 
36300.540 
36309.025 
36326.420 
36333.015 

I.S. 

480 

412* 
425 
543 
27 1 
396* 

464* 

313 
454 
475* 

552 

425* 
190 
392* 
309 

309 

429 
267* 
441* 

405 
3 50* 
476* 

449* 
,407 
427 
44 I* 

396 
388 
400* 

380 

378* 
365 

- .  

597 

J 

6.5 
1.5 
0.5 
2.5 
4.5 
4.5 
1.5 
3.5 
4.5 
2.5 
3.5 
1.5 
2.5 
4.5 
5.5 
1.5 
2.5 
3.5 
3.5 
4.5 
0.5 
2.5 
1.5 
3.5 
1.5 
2.5 
3.5 
6.5 
0.5 
6.5 
0.5 
2.5 
4.5 
3.5 
4.5 
2.5 
0.5 
5.5 
1.5 
6.5 
2.5 
2.5 
4.5 
1.5 
6.5 
4.5 
1.5 
3.5 
4.5 
2.5 
2.5 
5.5 

Pu 11 ODD g 

1.10 * 
1.300 
1.010 
1.115 
1.122 
1.144 
1.505 
1.154 
0.977 
1.108 
0.98 * 
0.865 
1.263 
1.100 
1.055 
1.190 
0.937 
1.145 
1.335 
1.176 
0.961 
1.19 * 
1.16 * 
1.150 
1.560 
1.165 
1.158 
1.105 
0.46 * 
1.11 * 
1.55 * 
1.14 * 
1.17 * 
1.155 
1.21 * 
0.965 
2.17 * 
1.015 
1 . 605 
1.14 * 
0.99 * 
1.344 
1.134 
1.52 * 
1 . 090 
0.983 
0.87 * 
1.115 
1.142 
1.095 
1.099 
1.137 



363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
38 1 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
4 14 

ENERGY LEVEL 

36345.225 
36346.625 
36437.710 
36456.850 
36470.320 
36494.740 
36540.920 
36545.045 
36586.190 
36593.540 
36613.145 
36642.955 
36663.170 
36666.870 
36692.525 
36774.865 
36787.360 
36838.925 
36845.610 
36882.645 
36931 . 980 
36942.795 
36943.155 
36945.320 
36953.625 
36967.635 
36970.040 
36976.110 
36977.120 
37012.210 
37016.265 
37058.525 
37084.510 
37088.890 
37104.860 
37144.560 
3721 1.420 
37212.525 
37224.725 
37232.550 
37240.235 
37281.410 
37336.640 
37362.265 
37373.930 
37406.230 
37426.335 
37439.680 
37440.110 
37450.390 
37535.41 * 
37 564 . 000 

I. s. 

421* 
439 

351* 
458 

300* 

326 

363* 

472 
154* 
599* 

584 

300* 

360* 
447 

456 

4 20 

322* 

598 

J 

3.5 
0.5 
5.5 
1.5 
3.5 
1.5 
3.5 
2.5 
2.5 
5.5 
4.5 
3.5 
1.5 
2.5 
5.5 
3.5 
5.5 
3.5 
4.5 
2.5 
5.5 
2.5 
6.5 
1.5 
0.5 
4.5 
2.5 
3.5 
5.5 
4.5 
5.5 
1.5 
3.5 
0.5 
4.5 
3.5 
6.5 
2.5 
4.5 
2.5 
3.5 
0.5 
2.5 
1.5 
4.5 
5.5 
3.5 
0.5 
4.5 
7.5 
2.5 
4.5 

Pu I1 ODD n t2 

1.214 
2.24 * 
1.137 
1.325 
1.172 
1.470 
1.20 * 
1.330 
1 . 330 
1.145 
1.01 * 
1.356 
1.635 
1.157 
1.070 
1.127 
1.150 
1.225 
1.180 
1.010 
1.214 
1.040 

1.030 
0.92 * 
1.190 
1.405 
1.200 
1.125 
1.164 
1.150 

1.08 * 
0.89 * 
1.171 
1.220 
1 . 069 
0.96 * 
1.145 
0.985 
1.240 
0.73 * 
1.207 
1.215 
1.175 
1.125 
1.149 
1.11 * 
1.125 
1.210 
1.140 
1.12 * 

1 098 

1.180 



/ \  ENERGY LEVEL 

Is' 

I 

415 
416 
417 
4 18 
4 19 
420 
421 
422 
423 
4 24 
425 
426 
4 27 
428 
4 29 
430 
431 
432 
433 
434 
435 
4 36 
437 
438 
439 
44 0 
44 1 
442 
443 
444 
445 
446 
447 
44 8 
449 
450 
451 
452 
453 
4 54 
455 
456 
4 57 
4 58 
459 
460 
461 
462 
463 
4 64 
465 
466 

37580.805 
37589.795 
37640.995 
37665.440 
37681.895 
37720.350 
37735.495 
37748.140 
37 7 7 1 . 420 
37807.135 
37832.845 
37839.835 
37855.640 
37874.470 
37904.140 
37942.885 
37957.130 
37957.445 
37979.815 
37985.715 
38012.065 
38013.250 
38016.965 
38062.615 
38094.785 
38109.990 
38163.310 
38199.355 
382 15 . 850 
38231.070 
38238.390 
38262.375 
38276.535 
38308.875 
38317.610 
38337.450 
38359.000 
38435.630 
38455.355 
38492.760 
38507.290 
38521.7 10 
38530.110 
38536.615 
38572.970 
38575.800 
38582.890 
38629.265 
38667.180 
38708.515 
38712.675 
38724.885 

I.S. 

388" 

328* 
459 
421 

391* 

299" 
298 

350* 

436* 

382 

438* 

3 8 O* 

356* 

599 

J 

2.5 
5.5 
2.5 
4.5 
6.5 
4.5 
3.5 
6.5 
1.5 
3.5 
4.5 
3.5 
6.5 
1.5 
3.5 
6.5 
4.5 
2.5 
1.5 
3.5 
2.5 
5.5 
0.5 
2.5 
5.5 
3.5 
1.5 
2.5 
0.5 
3.5 
5.5 
6.5 
5.5 
3.5 
2.5 
1.5 
1.5 
5.5 
2.5 
3.5 
3.5 
4.5 
2.5 
1.5 
5.5 
3.5 
2.5 
0.5 
4.5 
5.5 
0.5 
2.5 

g Pu 11 ODD 

1.215 
1.12 * 
1.35 * 
1.105 
1 . 090 
1.145 
1.090 
1.135 
1.47 * 
1.09 * 
1.250 
1.220 
1.09 * 
1.030 
1.275 
1.097 
1.160 
1.26 * 
1.10 * 
1.18 * 
0.99 * 
1.145 
1.390 
1.110 
1.09 * 
1.105 
1.220 
1.045 
0.996 
1.13 * 
1.095 
1.06 * 
1.20 * 
1.01 * 
1.170 
1.160 
0.995 
1.15 * 
1 . 300 
1.095 
1.270 
1.145 
1.245 
1 . 000 
1 . 035 
1.150 
1.120 
1.38 * 
1.092 
1.035 
1.313 
1.140 



600 

467 
468 
469 
470 
471 
472 
473 
4 74 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 
500 
50 1 
502 
503 
504 
505 
506 
507 
508 
509 
510 
511 
512 
513 
514 
515 
516 
517 
518 

ENERGY LEVEL 

38759.850 
38774 . 085 
38809.725 
388 11 . 900 
38844.845 
38880.705 
38892.715 
38903.090 
38915.335 
38948.000 
38955.805 
38993.130 
38997 . 205 
39042.775 
39057.100 
39057 . 820 
39080.135 
39081 . 580 
39092.590 
39101.810 
391 27.295 
39 152.255 
39173.105 
39176.695 
39 185.820 
39187.220 
39250.070 
39262.620 
39289.160 
39290.645 
39336.975 
39362.185 
39370.905 
39394.720 
39405.150 
39421 . 670 
39465.195 
39475.380 
39510.275 
39531.705 
39542.145 
39566.980 
39574.070 
39574.860 
3961 1.620 
39630.685 
39688.175 
39696.890 
39703.385 
39704.305 
39732.360 
39745.960 

I. s. 

212* 

567 

544 

315 

335* 
421* 

408* 
340* 

364* 

464* 

375* 

421* 

322 

J 

3.5 
2.5 
4.5 
3.5 
2.5 
0.5 
3.5 
4.5 
5.5 
2.5 
3.5 
2.5 
5.5 
1.5 
3.5 
4.5 
2.5 
4.5 
3.5 
1.5 
5.5 
4.5 
4.5 
6.5 
5.5 
2.5 
4.5 
3.5 
2.5 
6.5 
1.5 
4.5 
5.5 
2.5 
3.5 
4.5 
2.5 
6.5 
0.5 
3.5 
4.5 
1.5 
2.5 
5.5 
3.5 
4.5 
4.5 
0.5 
5.5 
1.5 
3.5 
5.5 

g 

1.165 
1.17 * 
1.110 
1.115 
1 . 340 
1.05 * 
1.165 
1.135 
1.12 * 
1.090 
1.165 
1.025 
1.073 
1.050' 
1.220 
1.156 
1.255 
1.207 
1.180 
0.98 * 
1.179 
1.187 
1 . 035* 
1.180 
1.313 
1.17 * 
1.155 
0.950 
1.020 
1.075 
0.78 * 
1.075 
1.16 * 
1.100 
1.110 
1.100 
1.070 
1.110 
0.29 * 
1.060 
0.985 
1.18 * 
0.99 * 
1.07 * 
1.19 * 
1.125 
1.140 
0.900 
1 . 090 
1.22 * 
1.275 
1.185 

Pu I1 ODD 



519 
520 
521 
522 
523 
524 
525 
526 
527 
528 
529 
530 
531 
532 
533 
534 
535 
536 
537 
538 
53 9 
54 0 
54 1 
54 2 
543 
544 
545 
54 6 
54 7 
548 
54 9 
550 
551 
552 
553 
554 
555 
556 
557 
558 
559 
560 
561 
562 
563 
564 
565 
566 
567 
568 
569 
570 

ENERGY LEVEL 

39788.335 
39801.675 
39847.645 
39866.140 
39873.620 
39876.970 
39886.605 
39891 . 565 
39922.940 
39933.405 
39976.890 
39984.710 
40013.240 
40015.520 
40035.490 
40047.795 
40054.100 
40068.320 
40104.34 * 
401 14.225 
40130.265 
40142.525 
40148.535 
40181.615 
40213.870 
40214.805 
40254.585 
40295.200 
40297.730 
40316.585 
40331.990 
40341.970 
40344.355 
40363.785 
40374.595 
40400.610 
40400.905 
40412.140 
40425.890 
40427.180 
40469.010 
40491.205 
40503.160 
40513.220 
40563.165 
40566.005 
40595.070 
40639.100 
40658.81 5 
40663.645 
40667.340 
40716.010 

I. s. 

387* 

367* 
444* 

377* 

:274* 

601 

J 

2.5 
4.5 
1.5 
2.5 
3.5 
4.5 
5.5 
4.5 
1.5 
3.5 
3.5 
5.5 
2.5 
2.5 
1.5 
3.5 
4.5 
6.5 
2.5 
4.5 
5.5 
6.5 
3.5 
3.5 
2.5 
4.5 
1.5 
4.5 
5.5 
3.5 
0.5 
1.5 
5.5 
2.5 
0.5 
6.5 
2.5 
3.5 
5.5 
4.5 
1.5 
4.5 
5.5 
3.5 
2.5 
0.5 
1.5 
4.5 
3.5 
5.5 
0.5 
3.5 

g Pu I1 ODD 

1.065 
0.940 
1.095 
1.16 * 
1.115 
1.228 
1.090 
1.06 * 
1.045 
1.170 

1.185 
1.07 * 
1.18 * 
1.10 * 
1.160 
1.135 
1. 000 
1.135 
1.150 

1.085 

1.165 
1.060 
1.08 * 
1.28 * 
1.320 
1.14 * 
1.045 

1.085 
1.92 * 
0.89 * 
1.165 

0.96 * 
1.18 * 
1.100 
1.170 
1.130 
1.165 
1.25 * 
1.155 
1.11 * 
0.925 
0.995 
1.17 * 
0.825 
1.310 
1.17 * 
1.145 
1.925 
1.10 * 

1.070 

1.08 * 



602 

57 1 
572 
573 
5 74 
575 
576 
577 
578 
579 
580 
581 
582 
583 
584 
585 
586 
587 
588 
589 
5 90 
591 
592 
593 
594 
595 
596 
597 
598 
599 
600 
601 
602 
603 
604 
605 
606 
607 
608 
609 
610 
61 1 
612 
613 
614 
615 
616 
617 
618 
619 
620 
621 
622 

ENERGY LEVEL 

40833.605 
40841.155 
40853.860 
40861.025 
40873.960 
40889.360 
40918.485 
40934.150 
40951.155 
40965.950 
40973.325 
41030.115 
41062.170 
41113.050 
4 1133.595 
41 133.945 
41183.055 
41202.885 
41221.810 . 
41243.080 
41294.660 
41308.120 
41325.730 
41352.185 
41381.835 
41387.240 
41404.605 
41444.280 
41451.460 
41457.915 
41458.205 
41464.210 
41498.165 
41518.100 
41529.540 
41536.885 
41593.040 
41608.075 
41621.445 
41628.325 
41659.050 
41690.195 
41697.420 
41 701 . 060 
41711.780 
41763.300 
41764.120 
41770.185 
41775.135 
41819.660 
41824.260 
41862.090 

I. s. J 

398* 

438* 

4.5 
5.5 
2.5 
3.5 
5.5 
1.5 
4.5 
5.5 
2.5 
3.5 
0.5 
3.5 
1.5 
4.5 
3.5 
1.5 
3.5 
1.5 
4.5 
3.5 
2.5 
5.5 
0.5 
4.5 
4.5 
5.5 
6.5 
5.5 

128* 5.5 
6.5 
4.5 
1.5 
0.5 
2. 5 
4.5 
4.5 
1.5 
6.5 
2.5 
4.5 
4.5 
6.5 
3.5 
5.5 
1.5 
6.5 
5.5 
6.5 
4.5 
4.5 
3.5 
6.5 

g 

1.09 * 
1.105 
1.16 * 
1.105 

1.35 * 
1.075 
1.165 
1.015 
1.105 
0.485 
1.10 * 
1.425 
1.120 
1.195 
1.21 * 
1.100 
1.07 * 
1.180 
1.145 

1.040 
0.56 * 
1.225 
1.145 
1.125 
1.080 
1.065 
1.280 
1.10 * 
1.130 
1.065 
0.325 
1.160 
1.165 
1.155 
1.15 * 
1.095 
1.065 
1.155 
1.120 
1.090 
1.13 * 
1.085 
1.13 * 
1.125 
1.080 
1.090 
1.070 
1.150 
1.120 
1.145 

1.080 

1.180 

Q Pu I1 ODD 



603 

623 
624 
625 
626 
627 
62 8 
629 
630 
631 
632 
633 
634 
635 
636 
637 
638 
639 
640 
64 1 
64 2 
643 
644 
64 5 
64 6 
64 7 
64 8 
649 
650 
651 
652 
653 
654 
655 
656 
657 
658 
659 
660 
661 
662 
663 
664 
665 
666 
667 
668 
669 
670 
671 
672 

E NE RGY LE VEL 

41920.925 
41939.060 
41949.045 
41955.897 
41982.315 
42029.980 
42050.415 
42061.340 
42069.210 
42125,715 
42139.380 
42207.525 
42236.985 
42254.735 
42273.350 
42282.525 
42299.740 
42316.425 
42326.310 
42370.412 
42413.240 
42418.545 
42475.410 
42482.960 
42503.155 
42513.590 
42575.325 
42595.005 
42607.125 
42630.250 
42658.795 
42669.090 
42699.235 
42719.590 
42733.945 
42752.670 
42775.870 
42789.075 
42813.440 
42837.570 
42873.785 
42891.360 
42898.175 
42908.300 
42932.085 
43030.420 
43052.285 
43075.060 
43095.860 
43113.500 
43124.930 
43145.645 

I. s. J 

5.5 
2.5 
3.5 
2.5 
0.5 
3.5 
1.5 
4.5 
3.5 
5.5 
6.5 

325  6.5 
3.5 

397* 5.5 
6.5 
3.5 
2.5 
5.5 
6.5 
3.5 
4.5 
1.5 
4.5 
6.5 
6.5 
5.5 
5.5 
4.5 
4.5 
2.5 
6.5 
6.5 
4.5 
5.5 
4.5 
1.5 
2.5 
1.5 
6.5 
5.5 
5.5 
4.5 
6.5 
5.5 
3.5 
6.5 
5.5 
4.5 
1.5 
6.5 
7.5 
3.5 

g Pu XI ODD 

1.120 
1.03 * 
1.050 
1 . 090 
1.62 * 
1.06 * 
1.18 * 
1.175 
1.190 
1.165 
1.150 
1.140 
1.035 

1.065 
1.360 
1.065 
1.155 
1.095 

1.180 

1.055 
1.06 * 
1.140 
1.135 
1.090 
1.115 
1.090 
1.115 
1.130 
1.15 * 
1.180 
1.110 
1.195 
1.185 
1.090 
1.20 * 
1.180 
1.215 
1.185 
1.220 
1.215 
1.17 * 
1 . 095 
1.105 
1.170 
1.110 
1.150 
1.080 
1.12 * 
1.130 
1.105 
1.195 



~ 

675 
676 
677 
678 
679 
680 
681 
682 
683 
684 
685 
6 86 
687 
688 
689 
690 
691 
692 
693 
694 
695 
6 96 
697 
698 
699 
700 
701 
702 
7 03 
704 
705 
706 
707 
708 
709 
710 
711 
712 
713 
7 14 
715 
716 
717 
718 
719 
720 
721 
722 
7 23 
7 24 
725 
726 

ENERGY LEVEL 

43156.875 
43163.110 
43203.480 
43218.185 
43230.265 
43252.700 
43254.910 
43287.195 
43288.355 
43339.890 
43348.445 
43370.680 
43403.995 
43408.215 
43529.065 
43558.060 
43566.215 
43681.995 
43694.395 
43765.665 
43771.490 
43805.265 
43823.020 
43830.510 
43834.325 
43847.065 
43911.020 
43934.325 
43943.935 
43965.055 
43989.695 
44079.570 
44102.745 
44178.800 
44193.995 
44200.775 
44257.315 
44257.905 
44383.735 
44392.825 
44425.305 
44449.545 
44465.940 
44539.630 
44580.780 
44636.635 
44746.615 
44750.600 
44766.125 
4483 1 . 060 
44941.447 
44991.755 

604 

I. s. J 

5.5 
7.5 
5.5 
4.5 
6.5 
7.5 
3.5 
1.5 
6.5 
7.5 
5.5 
2.5 
6.5 
3.5 
1.5 
0.5 
5.5 
1.5 
5.5 
2.5 
4.5 
1.5 
4.5 
3.5 
5.5 
5.5 
6.5 
1.5 
1.5 
0.5 
3.5 
5.5 
1.5 
2.5 
3.5 
5.5 
1.5 
6.5 
5.5 
1.5 
5.5 
6.5 
5.5 
6.5 
4.5 
4.5 
4.5 
6.5 
4.5 
4.5 
3.5 
6.5 

g 

1.16 * 
1.180 
1.120 
1.155 
1.075 
1.190 
1.355 
1.205 
1.150 
1.213 
1.115 
1.265 
1.130 
1.080 
1.04 * 
1.58 * 
1.12 * 
1.065 
1.130 
1.11 * 
1.045 
1.090 
1.235 
1.02 * 
1.09 * 
1.120 
1.130 
1.060 
1.095 
0.77 * 
1.11 * 
1.085 
1.16 * 
1.17 * 
1.215 
1.100 
1.185 
1.130 
1.09 * 
0.95 * 
1.065 
1.170 
1.095 
1.060 
1.060 
1.075 
1.095 
1.15 * 
1.09 * 
1.085 
1.23 * 
1.145 

Q 
Pu I1 ODD 



727 
728 
729 
7 30 
731 
732 
733 
734 
735 
736 
737 
738 
739 
740 
74 1 
742 
743 
744 
745 
746 

ENERGY LEVEL 

45011.730 
45051.680 
45086.735 
45185.970 
45203.680 
45278.700 
45294.560 
452 96.930 
45405.840 
45474.760 
45804.115 
45890.950 
46141.340 
46335.210 
46411.689 
47594.160 
47643.785 
47735.510 
48967.305 
56714.368 

605 

I. s. J 

4.5 
6.5 
5.5 
6.5 
2.5 
4.5 
5.5 
1.5 
4.5 
4.5 
5.5 
5.5 
1.5 
6.5 
3.5 
5.5 
#4. 5 
1.5 
3.5 
1.5 

Pu I1 ODD g 

1.055 
1.09 * 
1.12 * 
1.040 
1.15 * 
1.090 
1.09 * 
1.245 
1.09 * 
1.090 
1.105 
1.07 * 
0.96 * 
1.01 * 
1.08 * 
1.090 
1.10 * 
1.095 
1. 090 



~- 

606 

n Pu I1 LEVELS, EVEN PARITY 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

- 

ENERGY LEVEL 

0.000 
2014.966 
3235.770 
3969.846 
5502.060 
571 7.976 
7278.862 
7498.364 
8638.233 
9242.356 
9707.980 

10188.463 
10726.322 
11799.241 
12007.503 
13726.318 
13990.952 
14433.351 
14693.090 
15488.530 
16286.582 
16745.720 
17039.487 
171 63.4 70 
18517.872 
18666.006 
18761.580 
19827.020 
201 75.895 
20322.349 
2 1057.925 
21291.350 
21542.435 
21862.135 
21919.400 
22197.670 
22500.225 
23249.745 
23914.960 
24894.460 
29066.645 
29316.115 
29606.060 
29929.355 
30688.110 
30956.365 
31213.510 
31448.910 
31677.390 
32064.280 

I. s. 

381 
384 
365 
391 
3 64 
3 84 
378 
362 
385 
373 
3 80 
385 
356 
357 

77 
79 

382 
99 

357* 
79 
79 
81  
81  
79 
77 

153 
79 
80 
87 
76 
78 
96 
81 

112 
74 
81 
84 
81 

401 
104* 
364* 
103 
34 1 

424 
423 
259 
428 
342 

J 

0.5 
1.5 
0.5 
2.5 
1.5 
3.5 
4.5 
2.5 
5.5 
3.5 
6.5 
0.5 
4.5 
5.5 
1.5 
2.5 
1.5 
1.5 
0.5 
3.5 
0.5 
2.5 
1.5 
4.5 
0.5 
2.5 
5.5 
1.5 
3.5 
6.5 
2.5 
4.5 
2.5 
2.5 
7.5 
3.5 
5.5 
4.5 
8.5 
3.5 
1.5 
2.5 
4.5 
2.5 
2.5 
2.5 
3.5 
2.5 
2.5 
3.5 

g 

3.150 
1.881 
0.299 
1.670 
1.169 
1.596 
1.545 
1.321 
1.514 

1.485 
2.402 
1.391 
1.373 

-0.019 
0.784 
1.728 
1.925 
0.840 
1.057 

-0.122 
1.671 
1.354 
1.200 
2.755 
1.365 
1.296 
1.733 
1.515 
1.314 

1.369 

1.590 
1.590 
1.279 
1.32 * 
1.345 
1.530 
1.555 
1.475 
1.385 
0.740 
0.670 
1.140 
0.790 
1.28 * 
1.11 * 
0.646 
1.045 
0.800 
0.675 
1.09 * 



607 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78  
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

\ 100 

ENERGY LEVEL 

32443.065 
32474.965 
32531.815 
32910.615 
32986.390 
33057.710 
33254.995 
33351.730 
33366.475 
33450.655 
33600.850 
33793.295 
33880.390 
34261 . 065 
34296.050 
34577.135 
35018.725 
35182.315 
35347.740 
35493.485 
35552.385 

36098.770 
36252.985 
36330.720 
37049.535 
37299.525 
37323.995 
37439.105 
37526.775 
37562.100 
37581.395 
37640.775 
37729.665 
37855.640 
37956.685 
37969.065 
38355.450 
38443.925 
38563.445 
38623.240 
38692.585 
38832.875 
38990.840 
39014.660 
39218.825 
39463.005 
39502.705 
39807.520 
39835.970 
39846.560 
39903.115 

35856.485 

I. s. 

385 
578* 
265 
377 
210 
426 
228 
448 
576 
428 
443 
208 
262* 
396 
295 
237* 
409 

3 84 
300 
273 
245 
482 
432 
202 
563 
362 
360 
300* 
64 6 
156* 
435 
813 
236 

3 jo *  

499 
24 5 
4 54 
517 

326 
327 
357 
423 
495* 
390 

328 

J 

1.5 
1.5 
2.5 
3.5 
2.5 
3.5 
3.5 
2.5 
1.5 
2.5 
2.5 
4.5 
3.5 
4.5 
4.5 
4.5 
3.5 
4.5 
3.5 
3.5 
3.5 
3.5 
4.5 
3.5 
4.5 
2.5 
5.5 
5.5 
3.5 
4.5 
5.5 
3.5 
5.5 
2.5 
6.5 

2.5 
1.5 
4.5 
2.5 
3.5 
2.5 
4.5 

’ 4.5 
5.5 
0.5 
1.5 
3.5 
4.5 
3.5 
4.5 
4.5 

1.5 

Pu I1 EVEN g 

0.730 
1.15 * 
1.01 * 
0.845 
1.04 * 
0.857 
0.975 
0.80 * 
0.129 
0.941 
1.263 
0.800 
1.00 * 
0.920 
0.768 
1.01 * 
0.911 
1.000 
1.195 
0.931 

1.025 
1.029 
1.004 

0.730 
0.923 
0.935 
0.926 
0.591 

0.748 
0.70 * 
1.05 * 
1.09 * 
0.904 
0.832 
0.698 
1.020 
1.085 
0.64 * 
0.720 
0.995 
1.105 
1.07 * 
1.61 * 
1.420 
0.92 * 
0.725 
0.85 * 
1.021 
1.06 * 

0.903 

1.16 * 

0.950 



103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 

ENERGY LEVEL 

40025.010 
40037.11 * 
40038.370 
40054.350 
40080.685 
40099.165 
40140.890 
40207.135 
40313.110 
40367.875 
40406.550 
40498.010 
40514.565 
40755.465 
40896.955 
40949.343 
40955.385 
41027.335 
41089.060 
41267.915 
41316.930 
41460.320 
41549.68 * 
41605.005 
41849.030 
42029.735 
42117.035 
42118.305 
42276.885 
42400.935 
42581.655 
42700.125 
42792.230 
43040.400 
43045.525 
43073.510 
43078.770 
43122.525 
43331.31 * 
43353.370 
43437.020 
43451 . 520 
43464.975 
43470.195 
43569.180 
43643.060 
43711.415 
43822.335 
43953.290 
43981 . 710 
44016.500 
44081 . 440 

I. s. 

290 
482 

382* 
320 

4 94 
432* 

389 

299 

409 

475* 
295 

500* 
378* 

376* 

608 

J 

3.5 
5.5 
1.5 
0.5 
5.5 
2.5 
2.5 
2.5 
4.5 
4.5 
4.5 
4.5 
2.5 
2.5 
1.5 
6.5 
3.5 
4.5 
2.5 
2.5 
1.5 
3.5 
5.5 
2.5 
2.5 
3.5 
2.5 
4.5 
4.5 
4.5 
1.5 
2.5 
3.5 
1.5 
1.5 
4.5 
2.5 
2.5 
5.5 
3.5 
3.5 
1.5 
5.5 
3.5 
3.5 
3.5 
3.5 
2.5 
1.5 
2.5 
4.5 
4.5 

g 

0.900 
0.884 
0.44 * 
0.390 

0.95 * 
0.72 * 
1.02 * 
1.010 
1.175 
1.09 * 
0.86 * 
0.800 

0.80 * 
0.850 
0.895 
0.935 
0.860 
0.70 * 
0.98 * 
1.07 * 
0.935 
1.080 
0.695 
0.835 
1.040 
1.12 * 
1.00 * 
0.79 * 
0.815 
0.900 
0.74 * 
0.79 * 
0.95 * 
0.84 * 
1.055 
0.97 * 
0.96 * 
1.19 * 
1.05 * 
0.860 
1.005 
0.99 * 
0.955 
0.95 * 
1.510 
1.090 
1.05 * 
0.875 

1.06 * 

0. 800 

Q Pu I1 EVEN 



155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
19% 
193 
194 
195 
196 
197 
198 
199 
200 
20 1 
20% 
203 
204 
205 
206 

ENERGY LEVEL 

44134.025 
44186.735 
44318.570 
44326.520 
44361.495 
44371.925 
44415.30 * 
44493.850 
44690.770 
44705.905 
44723.835 
44836.670 
44853.015 
45056.650 
45069.320 
45101,220 
45140.685 
45267.550 
45286.880 
45445.065 
45479.584 
45490.030 
45490.434 
45551.330 
45685.090 
45718.025 
45744.825 
45764.910 
45768.610 
45786,224 
46009.840 
46017.075 
46031.465 
46032.640 
46154.290 

46192.700 
46199.395 
46304.585 
46314.760 
46345.820 
46355,430 
46488.000 
46565.005 
46573.500 
46577.625 
46591.055 
46740.710 
46748.670 
46813.360 
46887.595 
46893.745 

I 

46187.750 

609 

I. s. J 

0.5 
5.5 

219* 5.5 
4.5 
2.5 
3.5 
3.5 
1.5 
4.5 
3.5 
2.5 
4.5 
2.5 
2.5 
2.5 
5.5 
2.5 
4.5 
5.5 
4.5 
2.5 
4.5 
4.5 
5.5 
4.5 
3.5 
3.5 
1.5 
2.5 
2.5 
4.5 
2.5 
2.5 
1.5 
3.5 
1.5 
3.5 
3.5 
2.5 
3.5 
4.5 
3.5 
2.5 
4.5 
5.5 
3.5 
3.5 
1.5 
3.5 
2.5 
3.5 
1.5 

g Pu 11 EVEN 

1.620 
1.09 * 
1.035 
0.96 * 
0.85 * 
0.97 * 
0.940 
1.11 * 
0.95 * 
0.81 * 
1.085 
0.92 * 
1.030 
0.73 * 
1.06 * 
0.850 
1.045 
1.00 * 
1.00 * 
0.895 
1.065 
1.065 
1.06 * 
0.955 
1.065 

0.66 * 
0.755 
0.895 
1.050 

0.80 * 
1-09  * 
0.740 
0.950 
0.955 
0.98 * 
1.055 
1.030 
0.950 
1.00 * 
1,04 * 
1.025 
0.75 * 
1.100 
0.93 * 
1.00 * 
1.07 * 
0.930 
0.67 * 
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207 47003.820 
208 47039.640 
209 47079.610 
210 47129.430 
211 47153.090 
212 47201.830 
213 47248.155 
214 47475.820 
215 47481.485 
216 47683.770 
217 47687.019 
218 47810.565 
219 47872.094 
220 48015.425 
221 48091.025 
222 48149.055 
223 , 48151.405 
224 48156.010 
225 48213.315 
226 48340.695 
227 48399.780 
228 48478.270 
229 48504.345 
230 48553.715 
231 48618.050 
232 48619.650 
233 48737.664 
234 48762.625 
235 48963.485 
236 48967.305 
237 49054.605 
238 ' 49101.285 
239 49103.065 
240 49177.890 
241 49233.475 
242 49349.270 
243 49384.725 
244 49742.440 
245 49753.063 
246 49904.305 
247 50058.235 
248 50912.115 
249 51444.460 
250 51744.19 * 
251 51825.535 
252  52159.630 

610 

I. s. J 

3.5 
1.5 
2.5 
2.5 
5.5 
3.5 
5.5 
6.5 
3.5 
3.5 
2.5 
3.5 
1.5 
3.5 
2.5 
3.5 
3.5 
2.5 
3.5 
4.5 
3.5 
3.5 
2.5 
2.5 
3.5 
4.5 
2.5 
3.5 
4.5 
3.5 
4.5 
4.5 
2.5 
3.5 
3.5 
4.5 
2.5 
3.5 
3.5 
3.5 
3.5 
3.5 
2.5 
1.5 
2.5 
3.5 

g Pu I1 EVEN 

0.935 
1.02 * 
0.96 * 
0.920 
1.04 * 
0.895 
1.030 
1.085 
1.000 
1.09 * 
1.160 
0.76 * 
1.08 * 
1.100 
0.98 * 
1.010 
0.920 
1.04 * 
1.26 * 
0.950 
0.970 
0.79 * 
0.64 * 
0.92 * 
1.00 * 
0.97 * 
0.82 * 
1.055 
1.090 
1.02 * 
1.05 * 
0.955 
1.04 * 
0.98 * 
1.110 
0.93 * 
0.975 
1.00 * 
1.00 * 
0.95 * 
0.91 * 
0.75 * 
0.99 * 
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