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ABSTRACT

Tables of angular distribution coefficients have been calculated

for gamma rays of mixed multipolarities emitted by aligned nuclei in transi-

tions both between states of integer spins and half integer spins.
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INTRODUCTION

The ability to product nuclei in high angular momentum and excitation

states through the use of heavy ion reactions, and to produce them relatively well

aligned in respect to the beam direction, has stimulated the investigation of the

properties of high angular momentum states of nuclei. In 1967 T. Yamazaki pub-

lished a set of tables which were useful in the analysis of the angular distribution

of gamma rays emitted from aligned and partially aligned nuclei, a standard tech-

nique for determining the multipolarity of the y~ray transitions originating from

such states. However, these tables were explicitly for fully aligned nuclei and

for pure gamma ray transitions of unmixed multipolarity. Expressions were given

which could be used to make the necessary calculations to cover the cases of par-

tially aligned nuclei and transitions of mixed multipolarities. Since these cal-

culations are tedious, a table of attenuation coefficients for the angular distri-

bution of gamma rays from partia^'y aligned nuclei to be used with the Yamazaki

2
tables was calculated and published elsewhere. Since the appearance of the Yamazaki

tables, nuclear states with angular momenta as high as 22 have been identified.

Because the Yamazaki tables were calculated for spins up to 15, an extension of the

2
Yamazaki tables to spin 26 was added to the table of attenuation coefficients.

The following tables obviate the need for lengthy calculations in the

case of electromagnetic transitions of mixed multipolarities. They have been cal-

culated for integer and half-integer spins up to J * 20 and for AJ * 0, ±1, dt-2.

Yamazaki expresses the angular distribution function for a transition between two

states of angular momenta 1, - I, as

W(6) = 1 + A2P2(cos9) + A4P4(cose) (1)

where the angular distribution coefficients are given by

LJLJJJ) = Pk(J1)/l+62){Fk(JfL1L1J1) + 26]rk(JFI1L2Ji) + a ^ J j L j L y ^ ) ) k«2,4 (2)

An extension of these tables to higher spins may be obtained by writing the authors.
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and

P, (J) = (2J+1)^ £ (-)J'm(JmJ-m|k0)P (J) (3)
k m m

is a statistical tensor which, with the population parameters P (J), specifies the
m

degree of alignment of the nuclear state. Explicit expressions far the F-coefficients

are given in reference 1, equation 4. The ratio of the amplitudes of the mixed multi-

polarity is given by
<j ||L ||J >

6 = . . . . . fAI

In the case of complete alignment, PklJ) assumes the value

!
(2J+l)'!(-) (JOJO|kO) for integer spin

J(2J+1)''(-) "*(J%J-^(kO) for half-integer spin

The directional distribution coefficients for complete alignment may then be written

as

I.L.L2Jf) - - ~ {B (J )F. (J.L.L.J ) + 26 B. (J.)F. (J L.LjJ.) (5)

The sign of 6 may differ under different circumstances, and the second term

in the expression for A, may be positive or negative. This is apparent in the

following tables, which list Ak
max(+) and A k

m a X ( - ) .

The attenuation coefficient for partially aligned states mentioned above

is precisely

Pk(Jt)

In the following tables, the quantities L ^ U ^ F ^ J J I ^ L J J J ) and the direc-

tional distribution coefficients A. max(J,L.U..J{) are listed as functions of J and 6



where J takes on values of 1 Co 20 in steps of 1 in the integer table and 1/2 to

'2 in the half integer table, and 6 varies from 0.01 to 100, or six decades, in
62

steps of 10 or 20 in each decade. The quantity Q = ~ is included as a conven-
1+6 Z

ience for those who wish to make plots of A 's of the kind first suggested by R. G.
4

Arn and M. L. Wiedenbeck. See figure 1.

When mixed multipolarity transitions take place in partially aligned

nuclei the analysis of experimental data becomes somewhat complex. The angular

distribution function may be written (in Yamazaki's notation) as

i<(Q\ = l + a A m a x P (c s8^ + a A m a x P ( aft̂  (7)

Experimentally, values are obtained for the coefficients (a A raax) and (aiA,
max) and

it may be desired to determine, say for example, the ratio 6. Both the o's and

A, 's may be varied independently and the proper values of the coefficients can

be determined only through considerations of consistency.

Assume that a transition under study is between states of known J's so

that A.1"3* and A,max may be obtained from Yamazaki's tables or reference 2 for

the case of pure transitions. In general, these coefficients will differ from the

experimentally determined quantities A. and A , which will be less in value

than the A,max's in the case of partial alignment. If attenuation coefficients a

and a{ can be found associated with the same value of o/J (a parameter measuring

the degree of alignment of the nuclei emitting the detected gamma ray) so that

. max... . exp . . max.,. . exp /o.
o?2A2 (J) = A2

 r and a r ^ (J) = A^ r (8)

then one may assume that a particular set of conditions have been found as a possi-

ble description of the existing state of the nucleus. If this is not possible to
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do, one may then attempt to match the experimentally determined directional dis-

exp

tribution coefficients A, by assuming that the transition is not a pure multi-

pole but is mixed.

The method of approach to the problem is best illustrated by taking an

example. Assume that a transition between states with J = 6 and J = 5 takes place

in a partially aligned set of nuclei resulting from perhaps a heavy ion-Xn reaction

and that the directional distribution of the gamma ray emitted has been determined,

yielding experimental values of A. and A^ P. Assume that the transition has

mixed multipolarity. If we further assume that the ratio & for the transition is

0.5 and that the alignment Is described by a/J » .4 we can calculate with the help

of the tables what values of A, and A, to expect. From the following tables we

see that for a transition between atates of J. • 6 and J, • 5 with 6 - 0.5,

A ? m a * " "1-09423 a n d A /
m a x * 0.12468 (assuming that the sign of 6 it negative).

From reference 2 we obtain attenuation coefficients a. » 0.61070 and Of, • 0.22547.

Our expected coefficients are

* 2A 2
m a x - 0.61070 x (-1.09423) - -0.66825

and

a,.A,max - 0.22547 x 0.12468 - 0.02811
4 4

Returning to our initial problem, let us assume we have obtained experimentally the

Information that A_cxp = -0.66825 and A,exp » 0.0281. Both a and 6 are unknown

and we wish to determine 6. By referring to the tables we soon find that there

are many combinations of a and 6 which will give us the above values for the angu-

lar distribution coefficients. A set of such choices of a/J and 6 are given in

table I and are plotted in figure 2. Every pair of values of a/J and 6 represented
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by the curve labeled a A- and every pair of values represented by the «,A.

curve will givo the experimentally determined values for the angular distribution

coefficients A and A/. But only at one point, where the curves intersect, will

one pair of values of o/J and 6 give the proper values for both A. and A, at the

same time. This then is the proper set of values for o/J and 6; namely, o/J = 0.4

and 6 = 0.5. In a real experiment the values of ajA, would have errors and

the lines in figure 2 would be replaced by bands whose widths would reflect the

errors of the measurements.

The authors wish to thank E. Auerbach, W. Bornstein, and K. Fuchel for

programming help and E. Auerbach for the use of his routines for generating

Clebsch-Gordan and Racah coefficients. Computations were made with the Brookhaven

National Laboratory CDC 6600 computer.
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TABLE I. Values of o/J and 6 ocrurring in the hypothetical problems of text.

O/J

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

15

30

35

40

43

44

44

44

39

32

23

12

0

0

0

0

0

0

0

I

1

2

2

3

6

.2

.3

.4

.5

.6

.7

.8

.0

.5

.0

.5

0

0.94416

0.76997

0.67023

0.61070

0.57532

0.55557

0.54650

0.54918

0.61774

0.72415

0.84573

0.97421

A2

-0

-0

-0

-1

-1

-1

-1

-I

-1

-0

-0

-0

max. .

.70777

.86789

.99705

.09423

.16152

.20281

.2278

.21682

.08176

.92281

.79015

.68594

. max
°2A2

-0.66825

-0.66825

-0.66825

-0.66825

-0.66825

-0.66825

-0.66825

-0.66825

-0.66825

-0.66825

-0.66825

•0.66825

o/J

0.25

0.34

0.40

0.44

0.48

0.51

0.54

0.64

6

0.3

0.4

0.5

0.6

0.7

0.8

1.0

3.0

<*4

0.54614

0.32694

0.22547

0.17035

0.13712

0.11555

0.09019

0.05010

. max
A4

0.05147

0.08598

0.12468

0.16501

0.20500

0.24327

0.31169

0.56104

. max
4 4

0.02811

0.02811

0.02811

0.02811

0.02611

0.02811

0.02811

0.02811
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TABLE IIA

Angular Distribution Functions for Integer Spin

Explanation of Table

JI = Jt - Initial J.

JF = Jf - Final J.

Delta = 6 - Ratio of amplitudes of the mixed multipole

transition.

B2F2(11) = B2(Ji)F2(JfL1=l,L2=l,J1) - See Eq. (5).

B2F2(12) = B2(Ji)F2(JfL1=l,L2=2,Ji) - See Eq. (5).

B2F2(22) = B2(Ji)F2(JfL1=2,L2=2,J1) - See Eq. (5).

A2MAX(+) = A 2
m a x for positive ft - See Eq. (5).

A2MAX(-) = A 2
m a x for negative 6 - See Eq. (5).

B4F4 = B^(Ji)F4 - See Eq. (5).

A4MAX = A.maX - See Eq. (5).
76

Q = o
1+6Z

TABLE IIB

Angular Distribution Functions for Half Integer Spins

Explanation of Table

JI « Jt - Initial J.

JF = Jf - Final J.

Delta = 6 - Ratio of amplitudes of the mixed multipole

transitions.

B2F2(ll) = B2(Ji)F2(JfL1=l,L2=l,Ji) - See Eq. (5).

B2F2(12) = B2(J1)F2(JfL1=l,L2=2,J.) - See Eq. (5).

B2F2(22) - B2(Ji)F2(JfL1=2,L2=2,Ji) - See Eq. (5).
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A2MAX(+) = A 2
m a X for positive 6 - See Eq. (5).

A2MAX(-) = A 2
m a X for negative 6 - See Eq. (5),

B4F4 = B4(J1)F4 - See Eq. (5),

A4MAX = A m a X - See Eq. (5).

1+6l
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.39349
.39195
.38972
.38726
,36475
.3823"

.,59341

..59341

.,59341
-,5934t
-.59341
-.59341
-.59341

.19515
,23157
,?6556
,?9670

2

.J7776
,37569
.37376
.37196
.37029
.36873
.35139
.34463
.34107

.33738

.33631

.335511

.334A6
,33435
.18229
,16461
.14697
.12937
.U1HJ
.09436
.07696
,1)5965
.04244
.02534
.13781
.28142
.40058
.49368
.56179
.60771
.63502
.64745
,64B4?
.56591
,44885
.34647
.26422
.19888
.14651
.10395
.1)6684
.03946
.1*1458
.00675
.02521

-,59341
-.59341
-.59341
.,59341

-.5934.1
.,5934i
.,59341
.,59341

.,59341
-.59341
..59341
.,59341
..59341
..5934i
..5934J
•.59341
-.59341
.,5934).
..59341
.,59341
•,5»34i
,27925
,27925
.27925
.27925
.27925
,27925
.27925
,27925
.27*25
.27925
.27925
.27925
,27925
,27925
.27925
,27925
,27925
,27925
,27925
,27925
.27925
,27925
,27925
.27925
.27925
.27925
.27925
.27925
,27<»25
,2?925
.27925

-,<1012
.,47473
..F1156
.,53407
..54A62
.,55850
.,S6548
.,«i7058
•,57442
.,57737
.,5-7969
.,58154
-.58304
.,56428

.,53531

.,58617

.,58690

.,58753

.,59193

.,59275

.,59304

.,59317

.,59324

.,59329

.,59331

.,59333
-,59335
,00003
•00011
•00025
,000<5
,oe»o7o
• P0100
• 00136
•00178
,00224
,00276
,01074
,02306
,03852
,05585
,07392
,09183
,10896
,12497
,13963
.19333

.22340

.24073
,25133
,25817
,26282
,26611
,26851
,27031
,27170
,27279
,27367

.3?89

.3902

.4475

.5000

.6923

.6000

.6621

.9000
,9?45
.9412
.9529
.9615
.9680
.9730
.9769

.9800

.96c5
,9646
,9863
.9878
.9890
.9901
,9975
.9969
.9994
,9996
.9997
,9998
,999«
.9999
,9999
.0001
.0004
.0009
.0016
.0025
.0036
.0049
.0064
.0080
.0099
.0385
.0*26
.1379
.2000
.2647
.3?89
.3902
.4475
.5000
.6923
.6000
.8A21
.9600
.9345
.9412
.9529
.96i5
.9680
.9730
.9769
.9800
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13/2
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13/2
13/2
13/2
13/j
13/2
13/2
13/2

15/?
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15/?
15/?
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15/2
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15/2
15/2
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•. ? 0 u 01;
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•. ? 0'»01'
>,20iJO'i <
>, 2 0 0 0 0 >
• , ? 0 » 0 "
•. 2 0 • • O C
•. J ? 0 " 0' ! <
•. <?0'' 01> •
•. ? 01) 0 0 •
>. ? 0') 0 f*

..88579

.,88579

.,88579

.,88579

.,88579

.,88579

.,88579

.,88579
•,88579
•,88579
.,80579
.,88579
•,88579
.,88579
.,88579

.,27473

..J7473

..27473

..2747.1

..27473

..?7473
-.27473 •
.,27473
..27473 •
..27473 •
..27473
,.?7473
..27473
.,27473
..27473

•,50550
.,49162
.,47928 .
..468?5
.,45B3«
.,44939
.,36290
•.333A3
.,31894

••31011
.,30422
.,30001
.,29' 5
•,29440
•,29243

.04134
..05554
..06813
..C7937
..08947
..09858
•.18618
..21566
•.23042
•.23928
..24519
•.24941
..25257
..25503
•.25700

,27925
.27925
,27925
,2792?
.87925
.27925
.27925
.27925
,27925
.27925
.27925
.27925
,27925
,27925
.27925

,?7437
.27495
.27544
.27584
,27619
,27649
• 27855
,27894
,27908
.27914
,27917
,27919
,27921
,27922
,27922

.9825

.9M6

.9863
,9«78
.9890
.9901
.9975
.9989
.9994
,9996
.9997
.9998
.9998
.9999
.9999



a. U. «• VJ,

vJI VJI <JJ <J1 \J1 ' J) U*. .Jl Jl •Jt *J) '.J) Jl \fl Jl . ^ i,

Mi\) *O .V *O -M PO ru "\J 'V "O *\J \J \) fU \)f •\: iv \ i -\j >j ru tv f\; ̂ 3 .o -NJ r\j r\J ^j rv -\ ; v \) *J ••J M ") \> \ J w W \ ) w v h ) \3 ^3 (*? •M r-j - j - j r\; r j \j AJ V f\) "*i

c- .--o cj-cj w

m

-r ^ c cj .:- >

s.gi MO 010

»»»i>»»»»(>»»»»«jivituiuivfiu>>nvawu(\ji\«*auiva\x\»wuiij»iauiuitji<jiuiv9vji^ui\»x^fluivn«n\pu)ujiu
o o o o o o o o 010 o a a uimvn ui ill \tt \ti «,VII ui uiui«>iuiui\jiuiviiuiuiuiuiuit)iuiuiinuiviiuiuiuiuiuiviivnuiuiuiuiuiviiuiuivii ui*
t>i\AKnviivn\aui'iiviivnviivnjia>a>aDa>!B3»cp(>>3>a>a>a>a>(BS<9<BCBa9aia9aaas99aD(BaDCBracca>a:ia9O0BS!9(B(Ba>aiaD9(Bar9'n
O00O9OOOe0O00UIUIUIUIUIVIUiU>UIUIUI(JIUIUIUIUIUIUIUIUIUIUIUIUIU1UIUIVIIUIV)IUIUIUIUIUIU1UIUIUIUIUIUI<]IU>>IIUIJ>
A i » i O O d ' O O f 0«aH319t0!0l0l0IOIDIOalOII3l

u«uui«uuNi'oceo noxp CDIS



»c\Jir\of*3o *H OITI cu o IP o o ©• o ir\ -c roco O H I T o ^•'C
O f . O CV O C\» O V l i N r t t O '•O'O O( \ )V »O N <* O N CO O O

wvCT' *c ir\ -© o* ̂  o o« in <© O D N O > C\J m o to o r io i r \ cvo* m o o o 0
O O O W CM <O* O CD *> <D Wfv O) W O N O(M O N O T *-l CM
o c i o e o o c o o o m ® « C O < > r o ^ * r

co o o <c r o ^ cototocc occ *
r C J i

0-000 0.0 010 00 0 o N 0 0 0 0
H H ( \ I CVCMCVI CM C\I <\» C\J C\I CM CMCM

O OO C 00 00 o OOOOOO00Q OOOO
^ »< ^ H v< r ^« r i r H rti*4 H i * 1 »4i*1 v i «H

OOOC\JC>JCUfUC*JOiCUCVQifOJOJ<\l<\ICVrC>IC\l<>l<>lOJOJ<\JC\l<\IC\ICNI<NJC\l(>IC*JC>IC>l
tftirirrH. r̂  r» ^>Nt^t^p*>r^^>rH.r^Ni^r«-Nr<>rHNrs.r.rs.ivrs.rvr^N(KC^r.E<

a M ( C ( n i r u < > i e u

coin o as v rv OJCOIA OJCO OWO» CJWO O W H N o»<oa>
N n * ON <CO(V

r, rororopo

oc\iC\ie\ic\jcvroj(\icvcv(\ic\icvc\ir\.'C\jrvifNic\}(uc\i<vi(voj(\jr\j<>jf\jc\)(\j(\joj

) 0 0 O O O O X

t> C a c : =

t\ cv <\ c\, ?̂  tv c\. C\J CV ra cv f\ c\ t\ f^ fv

. IT ir tr* IT IA u> in t^ tf. (r «r tr. tr tr J" J"

cv tx <v <v cv cv c\p

' S V N ' S N V K



15/2
lV?
"j/?
/'i

.V?
15/?
15/?
15/?
1?/?
i5/r
15/?
15/2
15/?
1&/2
15/2

17/?
1?/»
17/r
17/?
1?/'
1?/?
1 7/>'

1 ?/?
17/V
1 7/J
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17/?
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•. 20"5B«

-. PO'Sf1

..?o5as
-.2058P .

..?058&
.?Q58fi «
,?058S .

.,09742

.,89702

.,89742

.,89742

.,89742
'.89742
-.89742
.,8974?
•,89742
1.89742
.,89742
•.89742
..B9742
«,89742
,89742

-,?6471
-.26471
-.26471
-.26471
-.26471
-.26471
-.26471
-.26471
-.26471
.,26471
-.26471
-.26471
-.26471
-.26471
-.26471

-,49881
-.48470
-.47218
-.46098
-.45092
-.44183
-,35«68
-.32440
-,30951
-.30056
-.29460
-.29033
-,287i3
-.28464
-.26265

•.02855
..04290
•.05563
•.06699
..077J0
..08642
-.17504
..20488
-.21983
..22880
.,23478
..2390*
-.24226
-.24476
..24675

.29721

.29721

.29721

.29721
,29721
.29721
.29721
.29721
.29721
.29721
.29721
.29721
,29721
.29721
.29721

,29202
,?9264
.29316
,29359
,29396
,?9427
,29647
,?9688
•29703
,29709
,29713
.29715
,297i7
,29718
.?97l8

.9825

.9846

.9063

.9878

.9890

.9901
,9975
,9989
.9994
,9996
.9997
.9998
,9998
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.9999



fcl IV2
17/2
17/2
17/2
17/2
17/2
17/2
17/2
17/2
17/2

•' 17/2
17/2
17/2
17/2

, 17/2
l?/2
17/2
17/2
17/2
17/2
17/2
17/2
17/2
17/2
17/2
17/2
17/2
17/2
17/2
17/2
17/2
17/2
17/2
17/2
17/2
17/2
17/2
17/2
17/2
17/2
17/2
l"72
17/2
17/2
l?/2
17/2
17/2
17/2
17/2
17/2
17/2
17/2
17/2
17,2
17/2
17/2
17/2
17/2

1*5/?
i'/2
15/?

1-/2
1"V?
15/?
15/2
15/?
15/?
1"5/?
1?/?
15/?
15/2
'5/2
15/2
15/2
15/2
15/2
1*5/2
15/2
15/2
i5/2
15/2
15/?
15/2
15/?
1&/2
15/2
15/2
15/2
1 5/2
i5/P
15/2
1~/2
i"5/2
15/2
15/?
1*5/2
{5/2
15/2
1*5/2
15/2
15/2
15/2
15/?
i7/2
17/2
17/2
17/?
i7/2
17/2
17/?
17/?
17/2
17/2
17/2
17/2
1?/2
17/2
17/2

DELTA
.010

1
1
?
2
3
3
4
4
5
5
6
6
7
7
fl
B
9
9
10
2C
30
40
50
6 0
/O

ec
96

lni)

.0 2f.'

. C 3 u

.C4U
,U5J
.060
• C7.:
.0 80
.090
.IOC
.2nv
.30 0
."0 0
.5ou
.6oa
.7ou
.80J
.900
.OOJ
.50D
.000
.5O'i
.00,
.500

.uoc

.500

.OOU

.503

.OOU

.501'

.0 0'.'

.50 0

.OOl1

.5O'J

.000

.50 0

.001!

.00'-'

.CO'}

. fOC

.000

. o o ;;
• O O o
. 00i~
• dou
.001'
.010
.02J
.030
.Q4J
.0 50
.Q6o
.07n
.08J
. 09 L'
.10J
.20 V
. 3o y
.401'
.50J
.600

H2"2<11)
-.29412
-.2941?
-,294i?
-,?94i?
-.?94i?
-,?94i?
-,?91i2
-,29<ll?
-.2941?
-,?94!?
-.29412
-,294i?
-,?94i?
-.29412
-.2941?
-,294i2
-.2941?
-.294i2
-,?94!?
-.29412
-,?94i?
-,294i2
-,?94i?
-.29412
-,294i?
-,?94l?
-.2941?
-.294i?
-,294i?
°.?94i2
-.29412
-,294i2
-,?94i?
-.2941?
-.?9412
-,294l?
«.29412
-,?94l?
-.?94i?
-,294i2
-,294i2
-,294i?
-,294!2
-,294i2
-.?94i?
-,294i?
.49536
,49536
.4953"
.49536
.49536
.4953O
.49536
.49536
.49536
.49536
.49536
.49536
.49536
.49536
.49536

B2F2U2)
1.01213
1,01213
1.01213
1.01213
1.01213
1,01213
1.01213
1.01213
1,01213
1.01213
1.01213
1.01213
1.01213
1.01213
1,01213
1.01213
1.01213
1,01213
1,01213
1,01213
1.01213
1.01213
1.01213
1.01213
1.01213
1.01213
1.01213
1,01213
1,01213
1.01213
1.01213
1.01213
1,01213
1,1)1213
1.01213
1,01313
1,01213
1,01213
1,01213
1.01213
1.01213
1.01213
1.01213
1.01213
1.01213
1.01213
,18576
.18576
.18576
.18576
.18576
.13576
,18576
.18576
.18576
,18576
.18576
.18576
.18576
.18576
.18576

92-2(22)
-.07740
-,6774n
-.67740
-.0774u
-.6774C
-,6774j
-.6774y
-.67740
-.67740
-.67740
-.67740
-.07740
.,67740
-.07740
-.67740
-.67740
-.67740
-.67746
-.67740
-.67741)
-.67740
-.67740
-.67740
-,67740
-,67740
-.67740
-.67740
-.67740
-.67740
-.6774U
-.67740
.,67740
..67740
..6774U
-,0774u
-.67740
-.67740
-.07740
-.67740
-.07740
-.67746
-.67740
-,67746
.,67740
-.67740 .
-.07740
-,34fl56
-,34o56
-.34056
-.34056
-.34656
-.34056
-.34056
..34656
.,34056
..34056
-.34656
-.34056
..34056
..34056
-.34056

»2MAX(*)
-,27386
-.25356
-.23325
-.21293
-.19262
-,17232
-.15205
.,13183

-,lli66
.,09155
.10350
.28091
.43379
,55893
,65630
,728i5

.77790
,Bo94O
,82637
,79019
,68896
.59073
,50321
,44095
,386i5
.34167
,30355
.27193
.24560
.22181
,20166
,18400
,16041
,15454
.14213
,13097
,12088
.02302
•,01024
•,02696
•03762
,04373
,04853
>,052l3
,05494
,057i8
,49899
,5o245
,5o574
,5fl8fl6
,51180
,51457
,5l7i6
,5l957

.52181
,5238*
,53465
.52859
,568i7
,47678
,43799

i
1

1

1

1

•

1

1

• :

•5
•3

•a

*2MAX(.)
•T31434
-.33450
..35460
-.37461
..39454
-.41436
-.43407
-.45365
-.47310
-.49239
-.67506
-.83336
-.96224
L.06048
L.12981
1.17384
L.19699
L.20367

.1.19789
•1.07835

4

1

1

1

1

1

1

•.93045
..80531
-.70635
-.62846
-.96644
-.51626
..47501
•.44060
-.41151
-.38663
-.36513
-.34637
-.32987
•.31525
-.30222
-.29052
-.27997
•.17890
-.14504
•.12811
.11795
-.11119
-.10636
•.10273
..09992
.09766
.49156
.48759 ,
.48347
.47918
.47474
.47015
.46540 <
.46051 •
.45547
.45030
.39176
.32408
.25199
.17957 .
.11018

B4F4
.54489
.54489
.54489
.54489
.54489
,54489
,54489
.54489
,54489
,94489
.94489
.54489
.54489
.94489
,54489
,54489
.54489
.94489
.54489
,54489
,54489
.54489
,54489
,54489
.54489
.94489
.54489
.94489
,54489
,54489
,54489
.54489
,54489
,94489
,54489
,94489
,94489
,94489
,94489
.94489
,54489
,94489
,94499
,54489
,54489
.94489
•,6i300
.,6i300
•.61300
•,61300
•,6l306
.,61300
• ,61300
1,61300
>.6i300
1.61300
1,61300
• ,6i300
,61300 •
,61300
,61300

A4MAX
,POOO5
,00022
,60049
,00087
,60136
,00195
,00266
,00347
,00438
,00539
,02096
,04499
,67516
,10898
•14424
,17919
.21264
,24385
,27245
,37723
,43591
,46973
,49040
,50377
,51284
,51925
,52393
,52746
,53016
,53229
,53399
,53537
,53651
,53745
,53825
,53892
,53950
,54353
,54429
,54455
,54467
,54474
,54478
,54481
,54482
,54484
.,60006
.,00025
.,60055
.,00098
.,0(5153
.,00220
.,00299
.,60390
.,00493
.,00607
,62358
•05061
,68455
•,12260
,16227

0
.0001
.0004
.0009
.0016
.0025
.0036
.0049
.0064
.0080
.0099
.0385
.0826
.1379
.2000
.2647
,3?89
.3902
.4475
.5000
.6923
.8000
.8621
.9000
.9245
.9412
.9529
.9615
.9680
.9730
.9769
.9800
.9825
.9846
,9863
.9878
.9890
.9901
.9975
.9989
.9994
.9996
,9997
.9998
.9998
.9999
,9999
.0001
.0004
.0009
.0016
.0025
.0036
.0049
.0064
,0080
.0099
.0385
,0826
.1379
.2000
.2647
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-.21121
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•,62609
.,62609
..62609
,,62609
•.62609
•,62609
•,62609
.,62609
•,62609
..62609
.,62*09

.,62609
•.62609
..62609
.,62609
..62609
.,62609
•,62609
..62609
•,62609
•.62609
•,62609
•.62609
•.62609
.,62609
•,62609
.34010
.34010
.34010
.34010
.34010
.34010
.34010
,34010
,34010
,3401b
.34010
.34010
.34510
.34010
,34010
,3401b
,34010
,34010
,34010
,34010
,34010
,3401b
,3401b
,34010
,34019
.3401P

.34010

.34010
,34010
.34010

,34010

,20589
24433
,28018
,31304
,43344
,50087
,53973
,5634B
,57884
,56926
,59662
,60201
,606o5
,60917
,61161
,61357
,61515
,61645
,61754
,61845
,61923
,61989
,62453
,62539
,62570
,62584
,62591
,62596
,62599
,62601
,62602
,00003
,00014
,00031
,00054
O O O 8 5J O O O 8 5

,00122
,00166
,00216
,00273
,00337
,01308
,O28o8
,04691
,O68o2
,09003
,11184
,13272
,15220
,17005
,23545
,27208
,29319
,30609
,31443
,32009
,32409
,32702
32921
,33090
,33223
,33329

.3289

.3902

.4475

.5000
,6923
.8000
.8621
,9000
.9245
,9412
.9529
.9615
.9680
.9730
.9769
.9A0O
.9825
,9846
.9863
.9B78
.9890
.9901
,9975
.9989
.9994
.9996
.9997
.9998
,9998
.9999
.9999
.0001
,0004
.0009
.0016
.0025
.0036
.0019
.0064

.0080
,00«9

.03135
,0826
.1379
^2000
.2*47
.3289
.3902
.4475
.5000
.6923
,8000
,8621
.9000
.9245
.9412
.9529
.9615
.9680

.9730

.9769

.9800



23/2 ?5/2
23/2 ?5/P
23/2 ?5/?
23/2 ?5/?
23/2 ?5/?
23/2 ?5/2
23/2 ?5/2
23/2 ?5/2
23/2 ?5/?
23/2 ?5/?
23/2 ?5/2
23/2 ?5/2
23/2 ?5/?
23/2 ?5/?
23/2 ?5/?

7.500
fl.ooc
a. 5ou
9.000
9 . 5 0')

1 D . 0 0 D
2 0.00!)
3C.C0>)
43.00 0

5a.ooa
6C.O0'J
7 0 . U O U
8 U . 0 0 C
90.00° "

lUG.OOJ

•. 2 2 '•• 0 0
-.22"00
•. 2 2 L' Cll

-.22000
•. 2 2 " 0 f"
,?200'!
,?2s)0«
•?20CU

,22«0'J
,?2t'0P
.22»00 •
,?2"00
.?2UOO <

.22 JO" •

.22«00

.,92318
».92318
i,92318
..92318
-.92318
..92318
..92318
-.92318
-.9231(3
-.92318
..92318
-.92318
..92318
',92318
..92318

-.23913
-.23913
..23913
-.23913
-.23913
-,?3913
-.23913
-.23913
-.23913
-.23913
-,?3913
-,?3913
..23913 •
-.23913
-,?3913

-,48068
•,46668
-.45312
-.44155
-.43114 <
-.42175
-.33117
•,3nO59
-,28525

•.276JJ4
•,26989
-.26550
•,26220
-,25964
-,25759

.00308
-.01159
-.02462
..03625
..04670
..05613
..14699
..17763
..19299
>,20221
..20836
-.21376
-.21605
-.21862
..22067

.34015

.34010
,34010
.34010
.34010
,34010
,34010
.34010
,34010
,34010
,34010
,34010
,34010
,34010
,3401b

,33416
,33486
i33545
,33595
.33637
,33673
,33925
,33972
.33988
,33996
,34000
,34003
,34004
,34005
,34006

,9825
.9846
.9863
.9878
.9890
.9901
.9975
.9989
,9994
,9996
.9997
,9998
.9998
.9999
,9999



JI
25/2
[n5/2
5/2

5-5/2
25/2
25/2
25/?
25/2
25/?
25/?
25/2
25/2
25/2
P5y?
c •* / *

25/?
25/2
25/?
25/?
25/2
25/2
25/2
25/2
2*5/?
25/2
25/2
25/2
25/2
25/2
25/2
25/2
25/2
25/2
25/2
25/2
25/2
25/2
35/2
25/?
25/?
25/2
25/2
25/?
25/2
25/?
25/2
25/2
25/2
25/2
25/2
25/2
25/2
25/2
25/2
25/2
25/2
25/2
25/2
25/2
25/2
25/2
25/2

JP
?3/2

5>3/2
?V?
?3/2
?3/2
93/2

?V2
?v?
?i/7
?3/?
?3/2
?3/?
?V2
r ' / c

?v?

?V?
?3/?
?*/?
?V?
?3/2
?V2
?3/2
?3/?
?3/2
?3/?
?3/?
?V2
?3/?
?3/2
?3/2
?3/?
93/?
?3/2
?3/?
?3/J
?3/2
?3/?
?V?
?3/?
?3/5
?3/?.
5>3/2

?v?
?V2
?3/?.
?5/2
?•?/?
?V*
?5/?
?"5/2
?5/2
?5/?
?5/?.
?5/?
?5/2
?*/?.
?5/2
?5/?
?"5/2
?5/?.

DELTA

3.
1

?
?

4

6
6
7
7

a

9
1'!
?.U
33
4i.
50
6u
70
tlij

90
10 J

.01C

.C20

.030

.(.40

.050

.060

.07U

.reo

.P9U

.10 0

.70')

.:«C"J

.4ro
t>fiii

. •* <J ̂

. ' • O i '

. ?0'J

. I ' O "

.90')

.cnu

.sou

.OCu

."Snij

.'.' 0 J

.50J

. 'j o o

.50J

. 000

. s no

.no a

.500

.DOC

.50u

.OOv
,5oo
.00''
.5o;
.') 0 "
. I' 0 •.'
.00 )
. J i) :•
.nor
.10 J
.00 J
.00'!
.00.'
. JO'.
.01J
.02-.
. rJ 3 'i

. 34u

.05n

. J6'

.07J

.08 J

.090

. 1 b ••:

• 20-J
.30'.'
. 40 J

.500

.600

H2F2<11)
-,?8opn
-.281. On

-.28'iO'.1

-. ?8-mc
•,?8''0t»

-.281.0-1

- .28"0;»

- . ? 8 - J C C
• ,?6i)0U
- . ? 8 I o "
-.28U0U
-. P800U
•, ?6io"

-•?Bno"
-, 28'.'0U

-.28»o"
-,?8uo'i
-.26 ."on
-. -'Soul
-,>!UoOil

-, 381)01'

- , ?8lO!'

-.?d'iO»
-. 28-101.

-,?8»0u
-. ̂ Q.lon
- . P S ' i O U
- . "> 8:) o ('
-.?a:'0U

-.^a« or

• .id -'0!)
•, ̂ d'lQIj
- ,20ijOi>

-.28'JO"
-.98'10 0
-.38U0C
-. 2 8 i i u i i

- . 2 3 ioi'
-.38 - i o "
-.2a.:00

- .28.*0"
- ,28:100
-,?djon

- , ? a J o <<
-,?8-''jn
.49778
.4977<J

.4977B

. 4977fl

.4977P

.49778

.4977B

.4977S

.4977H

.49778
,4977fl
.4977H
.49778
,49778
.49778

B2F2I12)
1.00089
1.00089
1.00089
1,00089
1,00089
1,00089
1.00089
1.00089
1,00089
1,00089
1.00089
1,00089
1.00089
1 p n n 8 9

1.00089
1.00089
1,00089
1.10089
1,00089
1,00089

1.00089
1.30089
1.00039
1.00089
1,00089
1.00089
1,00089
1.000B9
1.00089
1.UO0C9
1,00080
1.U0089
1.D0089
1,0(1089
1,'JOU89

1.00089
1,03089
X,1*0089
l.nooa^
1.U0U89
1.0U089
1.00089
1.00089
1.00089
1,00069
1,00089
.12881
,12881
.12881
.12881
,12881
,12«8l
.12881
,12881
,12«8i
.12881
,12S8l
,12881
,12881
,12881
,12881

82F2<22)
-.11111
-.11111
-.11111
-.11111
-.11111
-.11111
-.11111
-.1x111
-.Hill
-.11111
-.11111
-,11111
-.11111
•.11111*•ilill

-,11111
-.mil
-.mil
-.11111
..11111
-.1X1X1
-.11111
-.11111
-.11111
-.1X111
-.1X111
-.11111
-.11111
-.11111

-.iim
-,11111
-.11111
-.1X111
-.11111
-.11111
-.11111
-.11111
-.1X111
-.11111
-.11111
-.11111
-.11111
-.11111
-.111X1
-.111X1
-.11111
-.11111
-.34921
-.34921
-.34921
-.34921
-.34921
-.34921
-.34921
-,34921
-.34921
-.34921
-.34921
-.34921
-.34921
-.34921
-.34921

»2MAX(+)
-.25997
-.23991
-.21985
-.19979
-,17974
-.15972
-,13974
-,11980
•,09993
-,08013
.11145
,28489
,43356
,55449
,64784
.71597
,76238
,79094
,6o533
.76082
,65582
,55586
,47253
,4p491
,34996
,30485
,26735
,23580
,20894
,18583
.16576
.14818
.13266
,11887
,10654
,09544
,08541
•,01169
•,04465
•,061?0
•>07li6

•,07780
•.08255
,086i2
,08889
,091tX
,5oD?7
.50259
,50474
.50671
.50851
.51014
.51159
.51287
,51397
.51490
,5t474
.49875
,46979
,43143
.38723

I
•

1

1

12MAX<">
..30000
-.31995
-.33985
..3596'
•.37942
..39907
..41862
.,43805
..45736
..47652
..65846
..«17OO
..94697

•1.11843
•1.16489
•

•

•

1.19057
L.19978
L.19644

•1.08697

•

1

1

•.94560
-.82467
-.72853
..65263
..59?05
.,54296
-.50256
-.46883
-.44029
-.41586
..39474
-.37630
-.36008
-.34570
..33288
-.32137
-.31098
.21X3?
-.17795
•.16123
-.15120
.14451
..13974
.13616
-.13337
•.13114
.49512
.49229
,48929
.48614
.4828?
.47934
.47570 1
.47191
.46797 ,
.46389
.41566
.35694 .
.2921?
.22533 .
.15992

84F4
.51014
.51014
,510X4
,510X4
,51014
,51014
,9X0X4
.5J0X4
.510X4
,51014
,51014
.51014
.510X4
5inl4
.51014
.5101*
,51014
.510X4
,51014
.51014
.510X4
.510X4
.51014
.51014
.510X4
.510X4
.510X4
,510X4
,9iOX4
.51014
.51014
,510X4
,51014
.51014
.51014
.5J014
.510X4
.•5X0X4
.510X4
,510X4
.51014
.51014
.51014
.510X4
.5i0X4
,5ioX4

..62857 .

.,62857
•.62857 -
..62857
..62a57
.,62857
.,62857 .
.,62857
.,62857
,.62857 .
..62B57
.,62857
,,62857
.,62857
.,62857

A4HAX
,00005
,00020
,00046
,00081
,00127
,00183
,00249
IQ0324
,00410
,00505
,01962
,04212
,67036
,10203
,I35o4
,16777
9 9 8

,22830
,25507
,35318
,40812
,43978
,45913
,47164
,48014
,48614
,49052
,49382
,49636
,49835
,49994
,50123
,50230
,50318
,50392
,50455
,50509
,50887
,50958
,50983
,50994
,51000
,51004
,51007
,5X008
,5X009
,00006
,00025
,00057
,00100
,00157
,0 0225

,00400
,00505
,00622
,02418
05190
,68670
,12571
,16639

0
.0001
.0004
.0009
.0116
,0025
,0036
.0049
.0064
.0080
.0099
,0385
.0826
.1379
.2000
.2647
.3?89
.3902
.4475
.5000
.6923
.8000
.6621
.9000
.9345
.941?
.9529
.9615
.9680
.9730
,9769
.9800
.9825
,9846
.9863
.9878
.9890
.9901
.9975
.9989
.9994
.999A
.9997
,9998
.9998
.9999
.9999
.0001
.0004
.0009
.0014
.0025
.0036
.0049
.0064
.0080
.0099
.0385
.0826
.1379
.2000
.2647
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25/2
25/2
.95/2
V?
->/?

25/?
25/2
25/2
25/2
25/2
25/2
25/2
25/J
25/2
25/2

?7/2
?7/?
?7/?
?7/7.
97/2
?7/2
P7/?
?7/?
?7/?
P7/?
?7/?
?7/?
?7/2
?7/?
?7/?

7.?00
e.uoo
S.OOti
9.5OU

1O.OBC
2U.OO'.'
3 D . 0 0 J
4 P . C C O
5 0 . P 0 'J
6i, .r. O'l
7 0.00'.'
S'.'.QOU
9 r. n o u

lot..coy

-.2222?
-.2222?
>.?2222
-,?222?
-.2222?
-.'222?
-.22222
•,?2?22
•.?222?
•,?222?
•.22222 «
-.2222? •
..J-222?
•.?222?
.22222

•,92696
•,92696
•,92696
-.92696
.,92696
-.92696
•,92696
.,92696
',92696
•,92696
•,92696
•,92696
.,92696
.,92696
>,92696

-.23452
•.23492
..23492
-.23492
.,23492
•.23492
-,23492
..?3492
..23492
..Z3492
..23492
..23492
.,33492
..23492
-.23492

•,47757
-.46290
.,4^988
..43B?5
-,49779
•.41835
.,32735
•,29664
-.28123
-.27198
-,26561
-.26140
-,25«c9
-,25552
•,25346

.UQ817
>.00«55
..01962
-.03129
..04177
•.05124
•.14242
..17318
•.18859
..19785
..20*03
•.20«44
-.21175
-.21432
•.2163B

,3468(1
,34680
,34A8Q
,34680
,3468c
,34686
,34686
,34680
.54686
,34686
,34680
,3460b
,34666
t3468o
,346Bo

,34074
,34146
,34206
.34257
,34300
,34336
,34593
,34641
,34658
,34666
,34670
,34673
,34674
,34676
,34676

.•S25

.9146

.9063

.9878
,9S9O
.9901
.9975
.9989
.9994
.9996
.9997
.9996
,9998
.9999
.9999
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27/2
27/2
>7/2
7/?
.7/2
27/2
2?/2
27/2
27/2
27/2
27/2
27/2
27/2
27/2
27/2
27/?
27/2
27/2
27/2
27/2
27/2
27/2
27/2
27/2
27/2
27/2
27/2
27/2
27/2
27/?
27/2
27/?
27/2
27/2
27/2
27/2
27/2
27/2
27/2
27/2
27/2
27/2
27/2
27/?
27/2
2'/2
27/2
27/2
27/2
27/2
27/2
27/2
27/2
27/2
27/2
27/2
27/2
?T/2
17/2
i'/2
27/2
27/2

?7/2
?7/2
?7/2
97 n
?7/2
?'/?
p7/2
P77?
P7/2
P7/?
?7/?
P7/2
?7/2
?7/2
P7/2
77/2
?7/2
?7/?.
?7/2
?7/2
?7/2
?7/2
?7/2
?7/2
?7/2
??/?
?7/2
?7/2
?7/?
P7/2
?7/2
?9/?
?9/?.
?9/2
?9/2
99/2
?'/2
P9/P
?9/2
?<>/?,
?'/2
?9/2
?9/P
??/?
?V?
?9/2
p9/?
??/'.
?9/?
?'/?.
?9/2
?9/?
?9/2
?•>/?
?9/2
?9/?
?9/2
??/>
P9/?
??/?
?9/?
??/?

,70U
. -^0 Li
.900

1 . 0 0 'J
1.500
2.000
?.500
3 . 0 01)
3 . 5 0 U
4 . 0 0 U
4.500
5 . 0 0 '.i
•>.50 0

6 . u 0 0
6.50 i
7 . IJ 0 J
/.500
8 . UQo
» . 5 0 L

9.000
9.501

i o. o o y
2'J.OOO
30.00.'
4 0 . fj 0 J
5 C . U 011

6J.no:'
7 P . 0 0 J
8'). CO J
9u . 000

1 C " . II0 'J
. I11 --'
. 0 2 U
.03')
.04.'
.05J
. C60
.')7j

• UO'J
.1)9"

• 10u
. ?Co
. 3o J
. " 0 .
.5ou-
. 6 n ;i

.'CO
,8on
.90 0

l.oo J
1 . 5 0 U
? . 0 0 J
2 . "> 0'.
3 . C O J
3.%0'"
4 . 0 0 u
4.?0'J
5.000
5 . 5 0 :
6.000

6.50t
7.000

,496o«
.4980"
.49808
.49808

,49bo8
,49808
,49808
,49808
.49808
.49808
,498o8
,49flo«
.49a 08

,498o8
.4980"
,498Ofi
.498 08
,498 08
,498 08

.498o8
,498o8
.498 08

,498o«
.498Oft

,49Ho8
.498 08
.49rtO8
.49808
. 4 9 8 Q «

,498oB
,498o8

-,?21l4
-.22414
-,224i4
-.22414
-.22*14
-.22414
-.?24l4
-.?24l4
-.22414
-.22414
-.22414
-.22114

-.22*14
-.22414
-.22414
-.22414
-.22414
-,?24l4
-.22414
-.22414
-.22414
-.?24l4
-.22414
-.22414
-.22414
-,?24l4
-.22414
-.22414
-.22414
-.22414
-.22414

.11964

.11964

.11964

.11964
,11964
.11964
.11964
.11964
.11964
.11964
.11964
.11964
,11964
.11964
,11964
.11964
.11964
,11964
.U'64
,11964
,11964
,11964
.11964
,11964
.11964
.11964
,11964
,11964
,11964
.11964
.11964

-.93015
-,93016
-,93016
..93016
-.93016
.,93016
.,93016
•,93016
-.93016
-.93016
-.93016
-.93016
.,930l6
-.93016
.,93016
-.93016
',93016
-.93016
-.93016
-.93016
-.93016
-.93016
-.93016
-.93016
.,93016 .
-.93016
-.93016
-.93016
-.93016

-.93016
-.93016

- , 3 5 0 3 B
..35030
-.35030
-.39030

-.35030
-.35030
-.35031)
-,3563b
-.35030
..3563P
.,35030
>.35o3o
.,35o3o
•.35030
•.35030
.,35030
-.35030
-.35630
>.35o3o
•.35630
•,35030
.,35a3i)
..35030
..35030
..35030
•.3503U
.,35030

•.35630
•.35030
• • 3 5 6 3 U
•.35O30
..23125
.23125
.23125
,23125
,23125
.23125
.23125
,23125
.23125
.23125
.23125
.23129
.23125
.23125
.23125
.23125
.23125
.23125
.23125
.23125
.23125
.23125
.23125
.23125
.23125
.23125
.23125
.23125
.23125
.23125
.23125

,33149
,28373
,23740
,19353
.02117

-.08492
-,15077
.,19368
-.22367
-.24410
-.25971
-.27166
-.2816*
-.28857
-.29473
-.29984
-.30414

-.30780
-.31095

-.31369
-.31669
-.31821
-.33625
-.34139
-.34379
-,345i8
-,346rjB
-.34671
-,347i8
-.34754
-.34782
-.24274
-.26133
-.27990
-.29844
-,31694
-,33538
-,35376
-.37266
-.390P.8
-,4n840
-,582i7
-.73674
.,86661
-.96969

-1,04676
•1,10046
-1.13439
•1,15235
•1,15786
-1,08768
-.97396
-.87177
-.78864
-.72212
.,66856
-.62487
-.58874
-.55844
-.53274
-.51060
-.49156

.10668

.05329
-.00055
-.04574
-.19969
-.27633
-.31579
-.33724
-.34948
-.35670
-.36105
-.36368
-.36526
-.36617
-.36665
-. 36683
-.36683
-.36670
-.36648
-.36622
-.36591
-.36559
-.36012
-.35733
-.35575
-.35475
-.35405
-.35355

,63054
,63054
.(S3654
.63054

.35285

.35261

.20554

.18695
,t683fl
.14985
.13137
.11294
.09458
.U7630
.05811
.04002
.13334
.28729
4 6 7

.51857

.59471

.64750

.68056

.69770

.70247

.62955

.51430

.41122

.32756

.26069

.20689

.163Q3

.12678

.09639

.07061

.04850

.L'2934

.3fl
,63054
,63054
,63054
.63054
.63054
.63654
,63054
.63054
.63654
.63054
.63054
.63054
.63054
,63054
.63054
.63054

5
..63054
.,63054
.,63054
• .63654
.,63054
•.63054
.,63054
.,63054
.,63054
.35256
.35256
.35256
.35256
,35256
.35256
,35256
.35256
.35256
,35256
.35256
,35256
.35256
.35256
.35256
.35256
.35256
.35256
.35256
.35256
.35256
.35256
,35356
,35256
,35256
,35256
,35256
,35256
.35256
,35256
,35256

,20736
,2*607
.28218
,31527
,43653
,50443
,54357
,56749
,58295
,59345
,60087
,60629
,61036
,61350
,61596
,61793
.61953
,62084
,62193
,62285
,62363
,62430
,62897
,62984
.63015
,63029
,63037
.630"!

,63046
,63048
,00004
•00014
,60032
,00056
•60088
.00126
,60172
•00224
,60283
,00349
,01356
.62911

,07051
,09332
,11594
,13758
,15778
,17628
,24408
,28205
,30393
,31730
,32595
,33182
»33597
,33900
,34128
,34303
,34441
.34551

,3289
.3902
.4475
,5000
,6923
.8000
.0621
.9000
.9245
.9412
.9529
• 9615
.9680
.9730
.9769
.9000
.9025
.9846
,9863
.9878
,9890
.9901
.9975
.9989
.9994
.9996
.9997
.9998
.9998
.9999
.9999
.0001
.0004
.0009
.0016
.0025
.0036
.00«9
.0064
.0080
.0099
.0385
.0026
.1379

.2000

.3902

.4475

.5600

.6923

.8000

.8621

.9000

.9?45

.9412

.9529

.9615

.9680

.9730

.9769

.9600



27/2 ?9
27/2 ?9
27/2 ??
?7/2 ??>
27/2 ?9;
27/2 ?9,
27/2 ?9y
27/? ?9,
27/? ??/
27/2 ?9,
27/2 ??/
27/2 ?9/
27/2 ?9/
27/2 ??/
27/2 ?5/

'2 7.5DJ
• ? 3.00=1

'? 8.50''
' ? 9 . 0 0 B

'2 v.so."
'2 l^.nou
'? 20.00o
'2 3 0. a Ob
' ? 4 j , n rj i;

'2 5 M . 0 0 J

'2 6 :j. 3 0 >J

? 71;. 0 0')

? a IJ . 0 0 I
2 '̂.'. 0 3 ••
? 1 0 0 . n 0 0

-.22414
-.22414
-.22414
-.22414
-.22414
-.22414
•.22414
•.22414
-,?24l4
-.22414
-,?24l4
-.22414
.22414
.22414
.22414

-.93016
•,93016
•,93016
-.93016
.,93016
•.93016
..9301ft
-.93016
-.93016
..93016
•,93016
•,93016
..93016
,93016
,93016

-.23125
-.23125
..23125
-.23125
-.23125
..23125
-.23125
-.23125
-.23125
..23125 .
-.23125
-.23125
-.23125
-.23125
-.23125

-.47484
-,46011
-.44703
-.43535
.,42485- .
-.41537
-.32402
..29319
.,27773
.,26844
-,26225
•,25782
•, 25450
-,25192
-, 24985

.01258
-.00218
•.01528
•.02698
-.03750
•.04699
•.13845
-.16930
•.18477
..194o«
-.20025
-.20468
-.20800
•.21058
..2126?

.35356

.35256
,35256
,35?56
.35256
.35256
.35256
.35256
.35256
,35256
,35256
,35256
,35256
.35256
,35256

•34640
,34714
,34775
,34826
,34870
,34907
.35168
,35217
,35234
,35242
,35246
,35249
,35251
,35252
,35253

.9825

.9846

.9863

.9878
,9890
.9901
.9975
,9989
.9994
,9996
.9997
.9998
,9998
.9999
,9999
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29/2
?9/2
29/2
9/2
.9/2
29/2
29/2
29/2
29/2
29/2
29/2
29/2
29/2
29/2
29/2
29/2
29/2
29/2
29/2

' 29/2
29/2
29/2
29/2
29/2
29/2
29/2
29/?
29/2
29/2
29/2
29/2
29/2
29/2
29/2
29/?
29/2
29/2
29/2
29/2
29/2
29/2
29/2
29/2
29/2
29/2
29/2
29/2
29/2
29/2
29/2
29/2
29/2
29/2
29/2
29/2
29/2

• 29/2
29/2
29/2
29/2
29/2
29/2

?9/2
?9/2
?9/2
?9/2
?9/2
?"?/?
?9/?
?9/2
?9/?
3 9/2
??/?
?9/2
?'/?
?9/?
?9/2
?9/2
?9/r.
?9/2
?9/?
?'/?
?9/?
?"/2
?9/?
?9/?
?9/?
??/?
?9/?
?9/?
?9/2
?"/?
?9/?
31/?
31/?
31/2
31/?
31/?
31/?
31/2
31/?-
31/?
31/?
31/?
31/?
31/2
31/?
31/2
31/?
31/?
31/?
31/2
31/2
31/?
31/?
31/?
31/?
31/?
31/?
31/?
31/?
31/?
31/?
31/?

j

i2
2
j

3
4
<t

5
"j

6
b
7
7
p

8
9
9

11'
20
30
4C
5':
60
7 0
8L
90

100

•

•

#

1.
1.
?.
?.
3.
3.
4 .
4.
5.
c

6 ,
ft.

7.

.7CU

.800

.900

. Of) rj

.50U

.000

.SOU

. CPC
, 5 0 L

.00 0

. 5 C 0

.00')

.50.)

. 0 0 I

.500

.ooo

.501

.COL'

. '•>0<-'

.oou

.500

eou
000
"Ou
OP 0
i.Ou
UUO
fi 0 i.
UO'J

POy

oc;
tl'J
C2'.'
031
1,4 L>
05L
P 6 ' J

07ii
080
C90
100
20 U
3PU
4 0 0
5 0 0
60u
70 C
POU
900
COJ
SOU
OOU
500
cou
50U
OPu
5 Of

oou
5 0 k!
0 0 0
5 Of
n Q i:

.49833
,49»33
.49833
.49833
,49833
.49833
,49833
.49833
.49333
.49833
.49*33
.49833
.49833
.49833
.49833
.49833
.49833
.49833
.49833
,49833
.49833
.49833
.49833
.49833
.49*13.}
,498 33
.49833
.49833
.49B33
,49«33
.49H33

-.22561
-.22581
-.?2581
-.22581
-.22581
-.22581 .
-,?25ei
-.22581
-.22581
-.22583
-,?2581
-,?25a:
-.?2581
-.?2581 1
-.22581
-.22581
-.22581
-.22581 ,
-.22581
-.?2581
-,?2581
-.22581
-.22581
-.?2581
-.22581
-.22581
-,?25B1
-.22581
-.22581
-.22581
-,?25ei

,11160
.1116B
,11168
,11168
,11168
.11168
.11168
,11163
,11168
,11168
.11168
.11168
.11168
.11168
,11168
.11168
,11168
.11168
.11168
.11168
.11168
.11160
.1116R
,11168
,11168
,11168
,11168
.11168
.11168
.11168
,11168

-,93291
.,93291
.,93291
.,93291
-.93291
.,93291
•,93291
-,93291
.,93291
.,93291
-.93291
-.93291
-.93291
».93291
'.93291
-.93291
..93291
i,9329l
-.93291
•,93291
.93291
-,93291
-,93291
.93291
.93291
.93291
.93291
.93291
.93291
.93291
,93291

-•35118
-.35118
-.35118
-.35118
..35118
-.35118
-.35118
-.Si'IB
-.35?18
-.351 .8
-.35118
-.35118
-.35118
-.35118
-.35118
-. i5il8
-.35118
-.35118
..35118
-.35118
-,35118
-.35118
-.35118
-.35118
-.35118
-.35118
-.35118
-.35118
-.35118
-.35118
-.35118
-,22803
-.22803
-.22603
-.22803
-.22603
-.22603
-.22603
-.22603
-.22603
-.22603
-.22803
-.22603
-.22803
-.22803
-.22803
-.22803
-.22803
-.22803
-.22803
-.22803
-.22803
-.22603
-.22603
•.22603
-,22803
-.22803
-.22R03
-.22803
-.22603
-.22803
-.22803

,32389
.27577
.22922
.18525
.01329

1

1

1

«

«

-.09194
-.15699
•,199?3
-,228(i7
-,24866
-.26391
-.27556
-.28469
-,29200
-.29797
•.36292
-,3p7(j8
••31062
.,31367
-.31631
-,3l862
-.32066
-.33793
-.34280
.,34567
.,34638
.,34723
.,34 82
-.34826
..34860
.,34887
.,24446
>,263il
-,28173
.,30032
.,31887
',33736
.,35579
.,37414
-.39240
.,41056
-.58470
-.73952
-.86950
.,97258

•1,04955
-1,10310
-1.13683
•1.15456
•1,15983
-1,08849
-.97391
-.87111
,78755
,72072
,66692
.62304
.58676
,55634
,53054
.50839
.48920

.11403

.05736

.00710
..C3810
-.19288
-.27062
-.31103
-.33324
..34*07
-.35377
-.35851
-.36146
-.36331
..36444
-.36511
..36546
-.36561
-.36560
-.36550
-.36534
-.36513
-.36489
-.36021
-.35768
-.35623
-.35531
..35467
-.35420
..35384
-.35356
-.35333
•.20715
..16851
'.16988
-.15130
-.13275
..11427
-,09585
-.07750
-.05925
-.04109
.13292
.28754
.41727
.52008
.59676
.65P02
.68348
.70095
.70599
.63380
.51874
.41566
.33194
.26500
.21112
.16719
.13087
.10042
.1)7459
.05243
.03323

•.63213
•.63213
•.63213
•.63213
•.63213
•.63213
•.63213
•.63213
•,63213
•,63213
.,63213
•.63213
«.6J .3
•,63213
•,63213
•,63213
•.63213
•,63213
•,63213
•.63213
•,63213
•,63213
•.63213
•.63213
•,63213
•.63213
•.63213
•,63213
•,63213
•,63213
-,63213
,35757
,35757
.35757
.35757
.35757
,35757
,35757
.35757
.35757
.35757
,35757
,35757
.35757
,35757
,35757
.35757
.35757
,35757
,35757
,35757
.35757
.35757
,35757
,35757
.35757
.35757
.35757
.35757
,35757
,35757
.35757

-,20788
.,24669
.,28289
-,3160 7
.,43763
-,50570
-,54494
-.56892
.,56442
.,59495
.,60238
-,60782
-.61190
-,6l5o5
-,61752
-.61949
•<621O9
-.62241
-.62350
.,62442
-.62520
-,62587
-,63055
-.63143
-,63174
.,63188
.,63196
.,63200
.,63203
.,63205
.,63207
,60004
•00014
,00032
,00057
,00089
,00128
,00174
,00227
.00287
,00354
.C1375
,02952
,04932
,07151
,59465
,11759
,13954
.16002
,17878
,24755
,28606
,30825
,32181
,33058
,33654
,34074
,5*382
,34613
,34790
,34930
,35042

.3289

.3902

.4475

.5000
,6923
.8000
.•621
.9000
,9?45
.9412
.9529
.9615
.9680
.9730
,9769
.9800
.9825
.9846
.9663
,9878
,9690
.9901
.9975
.9969
,9994
,9996
,9997
.9998
,9998
,9999
,9999
,0001
.0004
.0009
.0016
.0025
.0036
.0049
.0064
.0660
.0099
.0385
.0826
.1379
.2000
.2647
,3289
.3902
,4475
.5000
.6923
.0000
.8621
.9000
.9245
.9412
.9529
.9615
.9680
,9730
,9769
.9800
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JI
31/2
31/?
•1/2
,1/2
31/2
31/?
31/?
31/2
31/?
31/2
31/2
31/2
31/2
31/2
31/2
31/2
31/2
31/2
31/?
31/2
31/2
31/2
33/2
31/2
31/2
31/2
31/?
31/2
31/2
33/2
31/2
31/2
31/2
31/2
31/2
31/2
31/2
31/2
31/2
31/2
31/2
31/2
31/2
31/2
31/2
31/2
31/2
31/2
31/2
31/2
31/2
31/2
31/2
31/2
31/2
31/2
31/2
31/2
31/2
31/2
31/2

JF
?9/?
?9/?.
?9/2
?9/2
?<>/?
?<?/?
?V2
??/?
??/?
??/?
?9/?
?9/?
?'/?
?9/2
?<3/2
?'/?
?"/?
?9/2
?9/?
?<?/?
?9/2
?'/?
?9/2
?9/2
?'/?
?'/?.
?'/?
?<5/?
?9/?
?9/?
?V2
?»/2
?9/2
?V?
?V?
??/?
?"/?
?9/2
?9/?
?<>/?
??/?
?9/2
?'/?
?9/2
?•)/?

?V?
.11/?
31/?
.11/?
31/2
31/2
.11/2
31/2
31/2
31/2
•Si/?
31/2
31/2
31/?
31/2
31/2

r

i
l
?
2
3
3
4
4
•5
1J
f,
6
7
7
a
8
9
9
10
2d
3U
40
50
60
70
80
90

IOC'

JEITA
,010
.020

.03'J

. 0 4 J

.US'.)

. 0 6U

. 37U

.080

.09 9

.10)

.?0 0

.301

.40-1

.5OJ

.*0'3

.7 0T

.ft0 0

.90 J

.00u

.50 0

. boo

.50 0

.OOU

.50J

.coo

.50U

. 1) 0 <•

."Son

. noo

.50')
,000

. 50'J

. O O U

. 5 Q I J

.000

.5CC

.OOU

.COL1

.00 0

.Oil'

. O O U

. 0 Q«""

. JOl>

. 0 0 U

. S o o

. 1)0 I!

.010

.020

.030

.04j

.05 0
,06u
.07u
.080
.090
. io u
.?0u
. 3ro
.40 0
.501)
.600

B2F2<11>
-,?74i9
-.27419
-.27419
-.?74i9
-.27419
-,?74i9
-,?7-tl9
«.274i9
-,274i9
-.27419
-,>74l9
-,?74i9
-.274J9
-.27419
-.?74i9
-.?.74i9
-.27419
«.?.74i9
-.27419
.,?74i9
-.27419
-,274i9
-.27419
-,?.74i9
-.?74l9
..27419
-,?.74i9
-.?74i9
-.27419
-,?74i9
-.37419
-,?.74i9
-.?74l9
-,274i9
• ,?7<»l9
-,274i9
«.274i9
-,274i9
-t?74i9
-.27419
-.27419
-.27419
-.?74i9
-.27419
-,?.74i«J
-,2/4i9
.49853
.49853
.49^53
.49853
.49853
.49853
.49853
.49853
,49«53
.49853
,49853
.49853
.49853
.49853
.49853

B2F2Q2)
.99551
,"9551
.99551
,99551
,99551
.99551
,99551
,99551
,99551
,99551
,99551
,99551
,99551
,99551
,99551
,99551
,99551
,99551
,99551
.99551
.99551
,99551
.99551
.99551
.99551
.99551
.99551
,99551
,99551
,99551
,99551
,99551
,99551
,99951
,99551
,99551
,09551
.99551
.99551
,99551
,99551
.99551
,99551
,99551
.99551
.99551
.10-971
,10471
,10471
,10471
.10471
,10471
.10471
.10471
.l«47i
.10471
,10471
.1U471
.10471
,10471
.10471

92F2(22>
-.12463
-.12463
-.12463
-.12463
-.12463
-.12463
-.12463
..12463
-.12463
..12463
-.12463
-.12463
.-.12063
-.12463
-,i2463
-.12463
-.12-J63
-.12463
-.12463
-.12463
-.12463
-.12463
-.12463
-.12463
-.12463
..124C3
-.1246.1
..12463
-.12463
.,12463
..12463
-.12463
..12463
..12463
-.12463
-.12463
.,{2463
-.12463
..12463
-,12463
-.12463
..12463
-.12463
..12463
-.12463
-.12463
-.35191
-.35191
..35191
-.35191
-,35i9i
-,35l9i
-.35191
..35191
-.35191
-.35191
.,35191
-.35191
-.35191
-,35191
-.35191

A2M»X<*>
-.25427
-.23433
-.21438
-.19444
-.17452
-,15462
-.13477
-.11497
.,09524
-.07556
.11445
,28614
,43299
,55213
.64379
,7iO37
,75540
.78274
,796()9
,74828
,64186
,54130
,45772
.39001
.33564
,28996
.25250
.22100
.19419
.1711,4
.15112
.13339
.11811
,10436
,09267
.08101
,07162

-,02570
-.05851
-.07498
-.08489
-.09150
-,09623
-.09977
-,i6253
-.10474
.50054
,50238
,50465
.50554
,56686
,5o8gO
,5o898
,50977
,51040
,5iOB5
,566IO
.48595
,45345
,41222
.36581

A
•
—
•
•
—
•

—
«
—
—

•

•1
•1
•1
•1
•1
•1
•1

—

-
m
—
•

—

—

—
•
—
•

•

«

•

•

2MAX(.)
.29409
.31394
.33374
.35347
.37312
.39269
.41216
.43151
.45074
.46984
.65133
.80983
.'4012
.04069
.11299
.16039
.167o6
.19727
.19492
.08958
.95095
.83182
.73689
.66185
.60191
,55330
.51327
.47984
.45154
.42732
.40637
.38908
.37198
.35771
.34498
.33356
.32324
.22431
.19109
.17447
.16450
.15785
.15310
.14954
.14677
.14456
.49639
.49401
.49149
.48881
.48597
.48296
.47980
.47648
.47300
.46938
.42555
.37067
.30902
,24468
.18102

B4F4.
.49510
.49510
,4951ft
.49510
.49516
.49510
.49516
.49516
,49516
,49516
.49516
.495A6
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-.23953
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••26728
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,37899
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,876i7
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-.35713
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-.35549
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-.35497
-.35479
-,?1099
-.19217
-.17342
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-, 09884
.,08033
-.06196
..04366
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.34223
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.24797
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,35192
,35509
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.9890
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.9999
.0001
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.9680
.9735
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,99056
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.35379
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.35379
.35379
.35379
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.35379
.35379
.35379
.35379
.35379
.35379
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-,24941
.,22957
.,26973
.,18990
.,17069
>,1503l
.,13058
•,11090
•,09129
.,07176
.11688
.28763
.43229
.54986
,64005
,70530
,749i5
.77547
,78793
.73735
.62978
.52875
,44499
.37724
,3?2?9
,277?4
,23984
,20839
,18164
,15864
,13867
.12119
,16576
,092n5
,07979
,06877
,05881
.,03755
.,07021
.,08661
,09647
,10365
..Irt775
•.111?8
•,11453
.,11623
,5o0ft5
.50207
,5i)332
,5a439
,5o5?9
,5o6O2
,5o6!58
.5^696
,5o7i>
,5o72l
,49849
.47477
.43922
.39553
,34725
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..36771
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..64909
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..43684
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-.38190
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.48192
,48192
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,47534
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