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Introduction 

A minimum in the second potential well of deformed nuclei was predicted*1' and the associated 
shell gaps are illustrated in the harmonic oscillator potential shell energy surface calculations 
shown in figure 1 ( 2 , 3 ) . A strong superdefomied minimum in 1 S 2 Dy was predicted for J52-0.65'4'5'6'. 
Subsequently, a discrete set of y-ray transitions in 1 5 2 Dy was observed17' and assigned to the 
predicted superdeformed band. Extensive research at several laboratories has since focused on 
searching for other mass regions of large deformation'8"12). A new generation of y-ray detector 
arrays (Gammasphere, Eurogam, and GASP) is already producing a wealth of information about 
the mechanisms for feeding and deexciting superdeformed bands. These bands have been found 
In three distinct regions near A=130, 150, and 190. This research extends upon previous work in 
the actinide region near A=240 where fission (shape) isomers were Identified and also associated 
with the second potential well 1 ' 3 1. Quadrupole moment measurements for selected cases in each 
mass region are consistent with assigning the bands to excitations In the second local minimum. 

As part of our committmont to maintain nuclear structure data as current as possible In the 
Evaluated Nuclear Structure Reference File (ENSDF) ( 1 4 ) and the Table of teofcpes*151, we have 
updated the information on superdeformed nuclear bands. As of April, 1994, we have complied 
data from 86 superdeformed bands and 46 fission isomers Identified in 73 nuclides for this report. 
Partial data for superdeformed bands and fission isomers are shown in the band drawings. 

For each nuclide there is a complete level table listing both normal and superdeformed band 
assignments; level energy, spin, parity, half-life, magnetic moments, decay branchings; and the 
energies, final levels, relative intensities, multipolartties, and mixing ratios for transitions deexciting 
each level. Mass excess, decay energies, and proton and neutron separation energies are also 
provided from the evaluation of Audi and Wapstra ( 1 6 ) . 

For superdeformed bands we provide the following quantities. 

Level energies: For SD bands, since the absolute level energies are not yet known, only relative 
values are given. In the drawings the SD bands are shown with a common base
line for convenient display of multiple bands in a nucleus. 

Level half-lives: Measured values are quoted in the tables only. 

Level spins: The spin value is generally given only for the first member of the SD band. This 
value is typically suggested by the authors and has some uncertainty (-1-2 n) 
associated with it. Since linking to normal states is unobserved, except for tenta
tive assignments in 1 3 3 ' 1 3 5 N d , there Is no direct confirmation of these spins. The 
cascading transitions are all assumed as E2 which is consistent with singular 
correlation data and short level half-lives in several cases. The parities are not 
shown because of insufficient evidence at this time. 

•y-ray energies: The energies are adopted from the most complete set of data for each band. We 
have not averaged values because uncertainties are not usually available. Typi
cal energy uncertainties range from 0.1-0.3 keV for intense transitions to 2 kev for 
weaker y-rays. 

y-ray intensities: The values given are relative intensities normalized to 1.0 for the most intense 
transition in the cascade. These values are generally read off of the intensity fig
ures in the papers. Correction for internal conversion is assumed to have been 
applied. When more than one measurement exists, the most complete set of 
intensities has been chosen. Absolute intensities can be obtained by multiplying 
the relative intensities by the %-feeding in Table I. 

Moments: Transition Quadrupole moments for SD states are deduced from Doppler broadening 
of y-rays. The SD quadrupole moment is typically an average value for the band 
corresponding to the intrinsic (transition) moment. For fission isomers the qua
drupole moments are also intrinsic. The values appear in the summary tables 
only. 



Figure 1. Single-particle level energies calculated for an axially symmetric 
harmonic oscillator (from reference 2). 
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The following calculated quantities' 1 7 , 1 8 ' are provided (E in MeV): 

Rotational frequency: 

4 

Kinetic moment of inertia*: 

Dynamic moment of inertia: 

MJ)= _ . . , . . — , , _ , .—., „ . ,W 2 Mev~1 

EJ(J+2)->J)-EJJ-*(J-2)) 
We have not attempted to label bands according to particle or intruder configurations or according 
to their Isospectral behavior. The reader is referred to the original papers for information about 
reactions populating these bands and fission isomers. References with keyword abstracts have 
been provided from the Nuclear Structure Reference (NSR) file < 1 9 >. They are divided into three 
sections for superdeformed band experiment, superdeformed band theory, and fission Isomers. 
The theoretical references before 1986 were not completely scanned for superdeformation. 

We express our gratitude to the many nuclear data evaluators for creating the ENSDF file and to 
the staff at the National Nuclear Data Center at Brookhaven National Laboratory for maintaining 
ENSDF. Many useful suggestions were provided by members of the high-spin physics group at 
Lawrence Berkeley Laboratory. Special recognition should go to S.Y. Frank Chu, J.A. Cizewski, 
J.D. Garrett, and J.C. Waddington for their detailed comments and suggestions. This work was 
supported by the Director, Office of Energy Research, Office of High-Energy and Nuclear Physios, 
Nuclear Physics Division of the U.S. Department of Energy under contract DE-AC03-76SF00098, 
subcontract LBL no. 4573810; and by the Natural Sciences and Engineering Research Council 
(NSERC) of Canada. 
f Approximate since spins are uncertain. 
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Table I 
Summary of Superdeformed Bands 

Nuclide Band E -̂range (NJ J-range %-feeding <V Principal References 
1 3 0 La SD-1 762-1412(9) (16)-(34) 10 89Go13 

1 3 1 Ce SD-1 592-1732(16) (29/2)-(93/2) 5 5.55 88Lu01,90He12,93Mu09 
1 3 2 Ce SD-1 809-2201 (19) (18)-(56) 5 8.0 7 87Ki02,90Di01,93SaZZ 

SD-2 847-1548(11) (J)-(J+22) 1 93SaZZ 
SD-3 864-1533(10) (J)-(J+20) 0.8 93SaZZ 

1 3 3 Pr SD-1 840-1489(10) (J)-(J+20) 0.5 93WiZX 
SD-2"1 93WIZX 
SD-3d 93WIZX 
SD-4a 93WiZX 

1 3 3 Nd SD-1 b 345-1631 (18) (17/2)-(89/2) 20 6.07 87Wa18,92Mu09,93Ba20 
1 3 4 Nd SD-1 591-1473(13) (14)-(40) 5 87Be32,87Wa18 
1 3 S Nd SD-1 b 546-1449(14) (25/2)-(81/2) 10 7.4/(f 87Be57,90D!01,93Wi09 
1 3 6 Nd SD-1 718-1480(12) (16)-(40) 2 87Be32 
1 3 7 Nd SD-1 635-1431 (14) (25/2)-(81/2) 13 4.05 B7Wa18,92Mu09 

1 4 2 Sm SD-1 800-1603(14) (29)-(57) 0.5/ 93Ha03 
1 4 3 Eu SD-1 484-1743(22) (37/2)-(125/2) 1.1 13/ 93At01 
1 4 4 Eu SD-1 b 0.1 93Mu16 

1*"Gd SD-1 846-1418(14) (J)-(J+28) 0.2 94LUAA 
1 4 6 Gd SD-1 826-1533(15) (33)-(63) 0.6519 122 90He14,91Rz01,92HaZR 

SD-2 807-1532(14) (32)-(60) 0.39(12) 82 92StZU 
1 4 7 Gd SD-1 697-1516(17) (55/2)-(123/2) 0.87 19 91Zu01,92HaZR 

SD-2 731-1559(16) (61/2)-(125/2) 0.5715 
1 4 8 Gd SD-1 652-1580(18) (27)-(63) 1.30 15 8BDe10,92HaZR 

SD-2 788-1437(14) (32)-(60) 0.6220 
1 4 9 Gd SD-1 618-1730(22) (51/2)-(139/2) 2.5 172 88Ha02,90Ha31,93FI03,93FI07 

SD-2 877-1506(14) (71/2)-(127/2) 1.0 
SD-3 896-1485(12) (77/2)-(125/2) 0.3 
SD-4" 93R03 
SD-5d 93FI03 
SD-6d 93FI03 
SD-73 93FI03 
SD-8d 93FI03 

1 5 0 Gd SD-1 780-1494(17) (30)-(64) 1.0 173 90By01,91Fa07,93Be37 
SD-2 728-1584(19) (29-)-<67-) 0.5 
SD-3 617-1567(19) (24-)-(62") 0.45 
SD-4 688-1600(18) (2r)-(63") 0.4 93Be37 
SD-5d 0.4 93Be37 

1 5 0 Tb SD-1 598-1487(18) (24)-(60) 1.0 89De10,90Ha31 
1 5 1 Tb SD-1 728-1535(18) (57/2)-(129/2) 1.0 90By01,92Mu10,93Be29,93Cu06 

SD-2 602-1497(20) (49/2)-{129/2) 0.3 
, 5 1 Dy SD-1 522-1490(20) (47/2)-(127/2) 1.3 88Ra19,92Mu10 
1 5 2 Dy SD-1 602-1449(19) (22)-(60) 1.47 7 183 91Be12,92Sm01 

SD-2 855-1482(15) (J)-(J+30) 0.213 
SD-3d 0.153 93DaZV 
SD-4d 0.105 93DaZV 

1 5 3 Dy SD-1 810-1406(14) (71/2)-(127/2) 0.25 89Jo04 
SD-2 816-1388(13) (71/2)-(123/2) 0.18 
SD-3 895-1410(12) (77/2)-(125/2) 0.13 
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Table I (continued) 
Summary of Superdeformed Bands 

Nuclide Band E7-range (N,) J-range %-feedinj; <v Principal References 
1 9 , Au SD-1 229-678(13) (19/2)-(71/2) 0.15 93VO04 
1 8 9 Hg SD-1 366-708(10) (29/2)-(69/2) 0.5 92Be18 
' M H g SD-1 360-812(14) (14)-(42) 183 91Dr04,93Ca23 
1 9 1 Hg SD-1 351-754 (12) (29/2,31/2)-(77/2,79/2) 2.0 183 90Ca1E,89Mo08 

SD-2 292-699(12) (25/2)-(73/2) 1.0 -18 
SD-3 312-708(12) (27/2)-(75/2) 0.8 

' 9 2 Hg SD-1 215-882(20) (B)-(48) 2.0 202 92La07,90Mo16,93Ha20,94GsAA 
' 9 3 Hg SD-1 233-881 (20) (19/2)-(99/2) 1.6 e 93Jo09,90He09,90Cu05,93Fa07 

SD-21 254-876(19) (21/2)-(97/2) 2.1 
SD-3 234-860(19) (19/2)-(95/2) 0.9 
SD-4' 254-876(19) (21/2)-(97/2) 2.1 
SD-5 291-831 (16) (27/2,29/2)-(91/2,93/2) 1.1 
SD-6 240-858(17) (J)-(J+34) 

' M H g SD-1 
SD-2 

254-843(18) 
262-793(16) 

(10)-(46) 
(11)-(43) 

7.0 17.220 92ShZR,90St12,90Be11,90Ri05 

SD-3 201-807(18) (8)-(44) 2.0 17.630 94HuAA 
' 9 'TI SD-1 318-656(10) (J)-(J+20) 0.4 92PiZR,92YuZY,94PIAA 

SD-2 378-633 (8) (J)-(J+16) 0.4 
, 9 2 T I SD-1 358-629 (8) (J)-(J+16) 0.9 92U21 

SD-2 378-637 (8) (J)-(J+16) 0.5 
SD-3 376-641 (8) (J)-(J+16) 1.1 
SD-4 357-619(8) (J)-(J+16) 0.7 
SD-5 381-642 (8) (J)-(J+16) 0.5 
SD-6 406-634 (7) (J)-(J+14) 0.3 

' 9 3 n SD-1 228-678(13) (19/2)-(71/2) 0.5 90Fe07 
SD-2 248-685(13) (21/2)-(73/2) 0.5 

194J, SD-1 268-704(13) (12)-(38) 1.5 91AzO3,90St11 
SD-2 209-686(14) (9)-(37) 1.0 
SD-3 241-718(14) (10,11)-(38,39) 0.9 
SD-4 220-703(14) (9,10)-(37,38) 0.6 
SD-5 188-628(13) (8.9)-(34,35) 0.6 
SD-6 207-613(12) (9,10)-(33,34) 0.8 

, 9 S TI SD-1 330-716(12) (29/2)-(77/2) 0.5 91Az04 
SD-2 r.51-680(10) (31/2)-(71/2) 0.25 

192pb SD-1 263-636(11) (10,11)-(32,33) 91He11,93PI019 
194p„ SD-1 170-739(16) (6)-(38) 1.0 203 90Hu10,90Br10,93Wi02,93Ha20 
196pb SD-1 170-689(14) (4)-(32) 1.3 18.330 91Wa14,93Mo19,93Da04 
.S8n b SD-1? 304-553(7) (12)-(26) 91Wa14 

a Transition or intrinsic quadrupole moment in eb. 
b Linking transitions to normal states have been reported by 93Lu04 (for 1 3 3 Nd) and 93Wi09 (for 1 3 5 Nd). 
0 Q0=1.4 eb reported for first member of SD band (93WI09). 
d Discrete y-ray data are not yet available for this band. 
e gk(intrinsic)=-0.61 77(03Jo09). 
' Unresolved bands. 
9 Report non-observation of SD band in 1 9 2 Pb. 
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Table II 

Summary of Fission (Shape) Isomers 

Nuclide E(lsomer)' J* \ m %IT" Q 0 Selected references 
2 * U 275010* (0+) 120ns2 876 325 78Gu02,60Me15,89Ma57,90Ma59 
ra»U 2557.65"' 0+ 298nsf8 -95 293 69La14,79UI01,82Go02,92St05 

2557.6+y >1 ns 89Me40 
2 3 7 Np 2800400 45ns5 e 73Wo03,77Mi09 
! 3 5 p u 3000200 25 ns s 69MB11,70Bu02,76SoZP,69SoZZ 
236p u -3000 (0+) 37ps4 37*^ 74MeYP,77Me08 

4000200 34nsfl 69La14,71Br39 
M'PU -2600 85 ns 15 t 69La14,79Qu03,82Ra04 

-2900 1.1USI 70Po01,73Va16,79Gu03 
2 » P u -2400 0.6 ns 2 73Li01,74MeYP 

-3500 (0+) 6.0 ns is 70BU02.71 Br39,73Na35,92DeZZ 
239p u 3100200° (5/2+ 7.5 us 10 36 4 70Po01,77Ha01,79Ba02 

-3300" (9/2-) 2.6**>2 ns 77Go2H,80Gu20 
2 «Pu -2800° (0+) 3.7 ns 3 71Br39,72Sp06,73Be10,86De04 
241 p u -2200 21us3 70Po01,70Ga10,73Be05 

-2300 32 ns 5 69La14,81Gu04 
2 « p u -2200 3.5 ns 6 74Me10,75Me28 

2200+y 26 ns 69La14,70Po01 
2 4 3 Pu 1700300 45 ns 15 69La14,70Vi05,80Bj02 
244p u X 0.40 ns 10 74MOYC 
J 4 5 P U 2000400 90 ns 30 71Au06,80Bj02 
2 3 7 Am -2400 5 ns? 70Po01,71Br39,73Br38 
2 3 °Am -2500 35 us JO 67Bo23,72Br35,73F!.03 
2 3 9 Am 2500200 (7/2+ 163 nc 1S g 69La14,72Br35,85Ra28 
2 4°Am 3000200 0.94 ms 4 32.720 " 71Br39,79Be46,85Jo04 
2 4 , Am -2200 1.0 US3 69La14,72Br35,73Be04,93Ku16 
2 4 2 Am 2200 80 14.0 ms»0 62Po09,63Pe27,85Ku18,92Ba67 
2 "Am 2300200 5.5 US 5 70Po01,72Wo07.87Gu03 
2 "Am 2600400 0.90 ms 15 68BJ04,69Bo25,72Wo07 

2800+y -6.5 us 69SIZZ 
2 4 S Am 2400400 0.64 us 6 72Wo07,73Br38,80B]02 
2 « « m -2000 73ust0 72Wo07,83Po14 
2 «Cm -2000 10ps3 76SI01 

-3000 55 ns 12 76SI01,78UI01 
«<Cm -2300 15.3 ns 10 69Me11,71Br39,72\,y07 
2 «Cm 1900200 40 ps 15 75Me28,76SI01 

-2800 0.18 us 7 71Re11,71Br39,73Br38 
2 4 3 Cm 1900300 42 ns 6 69MeZX,71Re11,80Bj02 
2 "Cm -2200 <5ps 69Me11,71 Re11,80Bj02,80Me15 

-3500 >100 ns 69Me11,80Me15,89Ha40 
2 «Cm 2100300 13.2 ns 18 71Br39,72Wo07,80Bj02 
2 4 2 Bk X 9.5 ns 20 72W007 

x+y 0.60 us 10 72W007 
2 "Bk -2200' (?) 5 ns (?) 72Ga42,72Vy07 
2 "Bk X 0.82 us 6 72Ga42,72Wo07 
2 4 5 Bk -1560 2 ns 1 71Re11,72Ga42,72We09 

• Systematics of fission isomers suggest x=1600-2600; y<1000 
» '/oSFp^U isomer)=136, "/oSFf^U isomer)5. For all other isomers, only SF decay has been 
observed. 
c Rotational bands built on these states are shown in the ligures. 
* Deexcitation to normal states is shown in the figures. 
e Some evidence for isomeric decay has been reported. 
'g-factor=-0.453 
sg-factor=0.745 
hQ„=29.0r3(85Jo04) 
1 Questionable existence 
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1 3 0 i _ 
57 L a 

A: (-81670) S„:(64O0) S^ISaKI) QE C:(5600) Qo:(250) 
Nuclear Bands 

A SO band 
Levels and ymy branchings: 

0.3(*), 8.71 m. %EC+%B*=100 
130.85(7). (1*) y„130.Bs (t r100) 
0*x 
5.1MS. (4) 
45.1+X6 

yMlf3.SS <t. 100) 
yu„iosjs (rYioo) 

W . . * 3 * * 5 (t,10.6l5)(M1) y,m.,M».13 (t,1004) 

W . " " - ; , s (t,173)(M1) T 2 1 M „9IW- '5 (t,1003) 
W , " * " ( V O W . * * " Cf,1004) 
, JJ 

47204+xa, ( i r ) 
5185.0+X9, (16") 
5185.2+XB, (18*) 

6156.9+xs. (20") 
6658.2+x 10. (21") 
6818.8+x <8. (21*) 
7203.3+x 11.(22") 
7759.0+x 12, (23") 
7949.0+X23, (23*) 

W . , " 2 2 - 0 " <V°°) (E2) 
yvv.,545.010 y„n„104SS<0 (E2) 

T n c i 5 * 5 - 8 ' 0 < V 1 e ) I m - i " 0 0 " 0 (t r1006)(E2) 
Y„„„»3- .014<+100) (62) 

«2«2.7«.3.(24-) T n M . ,S23.7H!( t116) (M1) Y ^ , "079.510 (t,100 6) 
(E2) 

o+y,(7) 
a«.»|.ys. (9) 
3S8.8+y5,(9) Y„,,35-.«5 <+ iJ0 )a 
489.7+y6.(10) r » 3 0 . S 3 ( t - . 0 0 7 ) 0 y„ W2JS (+575) 
732.6+y7,(11) Y„ o.,*'42.93(+100)<M1) 
1046.6+yS.(12) r m ^ 3 H . 0 3 r t l 0 O ) ( M 1 ) 
1418.2+yS. (13) y,^ 371.63 (f 100) (M1) 
1841.2*y9. (14) y 423.03 (t 100) (M1) 
233o.6*y9. (15) T , M , „ « * « 3 ( t 1 0 0 ) ( M 1 ) 
2807.9,--y 10.(16) Y j^SOSJS CLlO09)(M1) T , M , .J 
3340.O*y<1.(17) Y 532.(5 ( t 10010) ( M -

(E2) 

66.77 ( t 182) (E2) 
, ^ 1 0 3 4 . 4 . 2 <t 31 5) 

38S9.S+yli,(18) 7,^,,, 54».S5 (t 10013) (M1) r a o k y » O a ( . 6 u ;? " 7 1 
(E2) 

4462.0*y 12,(19) T-M^STOSSIt 10013) (M1) y ((22.0W (t r335) 
(E2) 

•8.4+x?,(3") 
113.9+X4. (5) 
150.3+17,(5) 
1«0.3+X5. (4) 
160.4»X6,(4-) y^K.OS (t,1003) Y I H M « M ' 0 <t,<18) 
2 7 9 . 1 « 6 , ( D Y , M M I ( (» .73( t ,100 .0s) (M1) T M . , 7 9 0 . 7 5 (1,2.60) 
385.4+514,(6*) r m „»M.«"S <t,7.26) Y , , , , ^ , ^ " (t,273l3>Q 

Y 1 I 0„23S..5 ( t >53) D r ,„„*7( .53 (t,1004) D Y„,3«1J- (t,40.1 l«) 
Q Y l k ! l3«S.46(t,13.1») 

458.3tx6,(6-) Y m < ¥ f77J3( t ,100 .0 l4 ) (M1) ymAn!95.93 (1,16.75)<E2) 
522.94X5, (7*1 Y M . , , ' 3 7 . 5 3 (t,100|(M1) 
677.5+xe.(r) 7^,221^3(1,100.017) (M1) Y n ,„39».4J (t,4fl-9 '5) (62) 
B02.3+X6.(B,l YHJ . ,279 .43 (T,1004)(M1) Y^^OtCSlO (t,<1.1) 
947.0*X6,(8-) Y m . ^ « * 5 5 ( t , 8 8 4 ) ( M 1 ) y^^M.73 (t,1003) (E2) 
1»48.6+X6.(9*) Y K O t x 246.33(t100.0S3)(MI) Ysa.,525.73 ( t 49.322) 

(E2) 
1250i«?. (9 - ) Y M 7 „303J3(t ,59.6l5) (M1) ymtlS71.73 (t t1003)(E2) 
1422.8+X6, (10') Y , M h I 3 7 4 J 5 (t,1003) Y„„,B20.63 (t,403) (E2) 
1597.3+X7, (10") y}m„347.1s (t,392) ym„&0.33 (t,1002) (E2) 
1748.5+X6.(H*) Y l < a . ,325.73(t ,47 7ri))(M1) Y 1 M M 7 0 0 . 0 3 (t,1005) 

(62) 
1970.1+X7.(11-) Y,„,.,372.»5 (t,4021 Y 1 M k , 7 ( 9 . 9 3 (t,1002)(62) 
2194.1.x 6. (12*) Y , „ M « 5 . 6 5 (t,1006) Y 1 < a „77 ( .33 (t,746) (62) 
2384.44X7.(12-) Y 1 t W l I 4 - M j 5 ( t . 5 . 1 H ) ( M 1 ) Y,„ 7.,7*7.13 (t,1004) 

(E2) 
2586.7+x6.<13*) Y „ „ „ 3 S 2 « 3 ( t 37.3 19) (M1) Y„ , w »3»Jf3 (t,1005) 

(62) 
2S18.2+X7. (14") 

(62) 
3096^4X7.(14*) 
3289.64X7,(141 
3541.64X7,(15*) 
3771.4+18.(15-) 
4105.1«7.(16*) Y ^ S » 3 . 5 S (t,496MM1) Y.^,, '001.95 (t,1006)(62) 
4271.64X8. (16-) Y m i . , 500^10 (t,287) Y K M . , 9 « 2 - 0 S (t,1007) (62) 
4589.74-X8. (17*) Y , l 0 f c I 4M.«7 (t t205) Yj 5 u . ,«M»-»5 (t,1007) (62) 

Ion.,44*** ( t / 19 ) (M1) Im,.,943-'7 ( V 0 0 " 
Im*,464** (t,1005)(M1) Y O T . 1 9 » . < 7 ( t r 9 3 5 ) ( E 2 ) 
• '4 S «>. . S 9 5 - S ' (t,339)(M1) Y „ „ . M ' M * ^ 7 (t T 100. . ) (62) 

5644.eH.xe, (19") Y n l u . l «9 -4 '5 ( t T 696 ) (M1) Y m 0 < > 924.- 's (t 71006)(E2) 
5696.84X10.(19*) v ^ ^ S H . r i o ^ S O l O ) yKK„'W (t,10010) (E2) 

r s M f c ,512.4S (t,S56)(M1) Y n u ^ ^ l . S S (^10061(62) 
Ins,,,**"-11'0 (t,31«) Y B t t . , " " " ? (t t1005)(62) 

5054*»y>4,(20) y,,,, 592.810 ( t 10025) (Ml) r 1165.312 (+8325) 
(62) 

5638.0+y 17. (21) Y I 0 K , , « » 3 - 2 I O (t,100) (M1) 
x. J-(16) 
J62.4+Z.J+2 yt7S!.4 (t,0.35) l'"=45.9, lm=44.9, IHo=0.403 
1613.9*1, J*4 Y-,„»S'-S (t.0.80) ['"=45.8, I<"'=5fl.ft 7fo>=0.443 
2534.4*1. J*6 „920.5 ( t1O0) I'"=46.7. lm=51.fl, nm=0.4BO ^1114*1*' 

3532.1+1, J*8 •tmMM.7 (t,1.00) l"'=47.r, 1B'=53.4, nw=0.S1B 
4604.7*1, J*10 yxuJOn.6 (t,1.00| l"'=47.S, lB'=52.B, nm=0.S55 

I W i w " 4 ' - 3 <t,0.'5) 1"'=47.9,1"t49.3, (lio=3.594 
ymut1Ui.4 Hfl.6S) l"'=4fl.a l<"=44,8, nu=0.637 
1 n i » * 1 , M I * , 0 ' 6 0 ' i'"»4!''-fl iB'=<2.e. rno=o.e«3 
r u o , ! , " " - * 1 (t,0.-»0) I'"=47.4 

5753.0+1. J+12 
6982.4*1. J* 14 
8301.0+1, J*16 
9713.4+Z.J+19 " i 

J*16 < - 8301.0+2 

J*14 
i 

! -L 6882.4+z 

J+12 

i 

? 5753.0*1 

J+10 S 4604.7-fC 

J*8 S 3532.1*1 

J»6 i 1 2534.442 

J*4 o 1613.9*2 

J*S 
CI u "*• 762.4*1 

M1B ' 
SD band 
1 3 Q L a 

5 7 L a 

http://5644.eH.xe


1£Ce 
A:-7970040C S„:(8300) S f:'S300) O t c :4O00«» Q o :700«0 

Nuclear Binds 

* v h » a 
B •%« 
D 30Pband 
fi ••'WW' 
F SO band 

Levels and y-ray branchings: 
e 0. (7/2*). 10.33 m, %EC+%P'=:100 

0M, (1/21. 5.0 K> m, %EC*%P*=100 
72.62+X4, (3/21 1„J2.t2e (t,64«) 

/ I 162.009,(9/21,705 ns Y 0 »* ' .»( (t,100)(E1) 
B 28731(0,(9/21 T02S7J2 (t100)M1+E2 

266.16»X5 ^ I I U H (t.5.65) y^^tt.137 (t 100) 
279.54+xs Tn < xieS.72« (t56<) y^J7$£Sr (t,10010) 
265JO+X5 y„tJl125S7 <tT56<) 7„,,***V3#7 (t,100 is) 

A 30054(3.(11/21 T 1 B » 3 * J ' (t,100) MHE2 
324J3+XS y„tt2StA77 ( t 40.328) Y w * » . » » (t.1009) 
364.M+X8 Y - w 7 M » 1 0 < f 1 4 4 ) T„„a2 -M7( t , 100K I ) T„,3«4.7S 

(t.7420) 
3*47010 r , u 2« .S3 l t ) ( t 1008) Y„3«5.02 (+4514) 
407.H+X9 ^ „ , f 2 U J (T,5.3S() Ym ,3S4.»5(0 ( t 100(1) 
440.M10 ym27».S3IS (t,187) y,440.*0t! (t,1MlO) 

B 542.5421.(11/21 ^ ! ( t 100*0) 7,543.55 (t,919) E2 
5I1.73«15 r ^ , , » ' * « 2 (t,100(1) 7„ x 5»1.»2(ta018) 
5S5.02«(1 • 4 f c l * » . « 2 ( 0 ( t100) 
566.9413 ym42C.t4t! ( t lOOj 
599.96?! - 1 J M 2 9 f t « ( t T 9 5 « ) 7 , „ 4 » 0 5 (f,-100) 

X 636.W24, (13/21 7^,335.43 <t 100 7) MUE2 7, B47S34 (t.274) E2 
715.26M8 ImtJ177-25" < 7 , 2 ' « W ^ 4 5 ' 5 (tJOOtf) 

yna712.UK (t T515) 7 M 7 I S . 4 r (t,375) 
X 309.(3, (15/21 W - 0 * ( t ,1*3)MUE2 j ^ I V M s (tJOOtt) 

8*5.S9«(2 ymJuB.42ts (^10040) ymtt5ie.1StS (t,72l4) 
8 666.04,(13/21 r , „323 .« (t16«)M1+E2 ^ , H M « (t_100(8)E2 

614.1*(9 ywp*422 (f10049) ym**9£2 (19520) 
947.422( Y^,**0* (t.100) J M B M J (155087) 
1054.634X9 r..,,***.* (1 -17 ) T j .u .TWJ'W (1928| T j„„775.n ia 

(tT1008) 
117655,(1521 f.,,,367 Y,„S39.55 (T,100(3)M1-tE2 

B 1211.95, ("K21 ym34M4 ( t 8 3 ) Y , , , * * * * ? ( t 1008JE2 
1213.43+X1I i ^ ^ J S S (1,100(4) y^JMt.72 (t r174) 

X 1295.14,(17/21 Y,,,48S54 (t841()M1+E2 7 n 7657.»6 (110017) E2 
140JJU 

X 1451.76(19*21 Y , w » » Y m C 4 » 7 6 <t t100)E2 
B 159036(17/21 7 m , 3 7 9 ymT24.l7 (t T100) E2 

1695*7,(17/21 Y , „ » 5 » * 3 5 (t,100)M1+E2 
160537, (19ST) Y 1 M «5»0m Y i m « » Y„ 0996 

B 197637, (19/21 Y,„,3*S(?) Y i m ? < * 3 7 ( t 100) E2 
19»426tX!S Y „ « „ » « « (1 -23) y^ttii.72 (171 (0) 7„„ I»21J3 

(t,100!S) Yo„»9»4J3 (t,71 >6) 
A 2067X7,(21/21 Y 1 M j«»5 Y i a , 773 
A 2202.06(23/21 Y ^ M S Y 1 I K 749.97 ( t 100) E2 

22665(1 y,m»73 
23133 (0(?), (19/21 y,mM7S6tf) ( t r 100)MUE2 

O 2352.08,119/21 Y 1 < 0,943 Y , „ j » 4 0 
B 2386.66(21/21 Y , „ 4 » Y,W7S5.5S (t,100) E2 
O 250536(21/21 Y ^ W S Ya„2»9 r , m 5 2 9 Y , „ 9 I 5 

2563.76(23/21 Y„,496 y,m7S9 7 1 K , » « 
O 2685.16(2321 yMltO y^^M 7 ^ 3 3 5 v . ^ T W 
C 2761.19.(23/21 Y«,375 ym7S4.S7 (7,100) E2 
O 2909.1 (0, (25/21 yjaf** 1,^*04 
A 291239. (25/Z1 Y a ^ O y„»45 
A 3026.7(0,(27/21 YHM32S-58 (t T100)E2 
C 30355 (0,(25)21 Y ^ , * ? * Y^.,649 
E 3069.4 ((,(25/21 Yjnj'S? 7„«W6(') 
O 3199.1 ((, (27/21 YaM*** 7^,5*13 
C 3271.9 ((,(27/21 Y,oii235 Yj^SJJ 
E 3287X9.(27/21 Y ^ W Y ^ M Z S J I ? ) ^ , , 3 7 5 Yj.,724 

O 3522.1(2.(29/21 Y „ , , » 4 Y ^ o i 8 7 3 

C 3539.212.(29/21 y^fff ymt504 
E 3543J (1,(29121 y^B7 y^TSm y^lS 
E 3817.7 ((.(31/21 ywll274 y„^53C v^^TW 
C 3640.0(3,(31/21 Y,B,3OT YjnjSM 
O 3693.1«(31/21 Y,BJ37J Y„,,BS5 
X 3920.7 (4,(31,21 ymJ»i 
E 4152J(2,(33/21 Y ^ , ^ Y ^ H S W 
C 41775 M. (33(21 7 ,^337 7 J B < «3» 
O 4313.1(6(33/21 Y « B * 2 0 Y 3 B , 7 9 I 

E 4510.7(6(35*21 7„„35» Y W 1 « 9 3 
C 4548JM,(3Sa1 Y „ ^ 7 « Yj^TOS 
D 4745.1 M, (35/21 Y m , * * Y„,,*S2 
A 4t42J17,(3S21 Y„„«22 
E 4906J16137/2-) Y * , , * " 7„„7SS 
C 4954J(5,(37/21 Y a M * * Y 4 m 7 7 » 
D 5!44.1(7,(37/21 ym,t31 
E B341JM.(39«1 V«,,*32 Y w , « > 
C 63*9.4(6(39/21 7^^434 Y ^ , * * ) 
O 6714.1(6(39/21 Y 4 r i ,»«» 
E 57M.6 (6(41/21 Y ^ , * * * Y M B M ' 
A 5»04.IK). (3V21 •iuuH«2 
C S W J J W ^ W I 7JM.4W 7a„WS 
E 6 2 9 2 . 6 ( 6 i - O Y C T ,4»« Y ^ W 
C 6361.4(9.(43/21 Y ^ O ' I ? ) Y B „ > « 2 
D 6742.120.(43/21 Y 4 -„»ft» 
E *»0».7(8,(45ffi1 Yi»,5W(?) Y C T , " ' * 
C 6879.6(9,(4501 Y,»,S2»(?) YaHlOW 
£ 7354.6(9,(47/21 Y,„,547<?) y^HU 
C 7421.421,(47/21 ym"70 
D 7*01.123,(49/2') Y „ u < « 9 
E 7*31,72(. (49i21 ym,1123 
C moa.122. ( 4 * 2 1 Y.,,,1'29 
C »576,423(?). (51/21 Y T O ,»55(?) 
F y,J-(29/2) 
F 592+y,J+2 Y,592(tr0.60)l'"=S4.1,l'!t57.»,n<i)=0.3J4 
F 1254+y,J*4 ymJ62 (t,1.00) 1™=54.4, !»=55.3,7101=0.349 
F 1«t7»y.J+6 Y , . ^ ? * (t,090)l"/=5«.5,Is'=55.6,7110=0.385 
F Z792i-y.J+8 Y, -, n*95(t,0.9O)l'"=54.7,I B>iS7.(,7)o>=O.4a) 
F 3667ty.J+10 Y „ M „ * 7 5 (tY0.95) l"/=54.9, Ia,=5B.0,7lul=0.455 
F 4611*y,J+12 Y,«,„94*( t r 0.90) l'"=55.(,IR I=5S.0,no)=0.459 
F 5624»y,J+14 7 j „ w « " 3 ttr085) Iro=55.3,1B'=58.0,7lto=0.524 
F 6706ty,J+16 7 ^ ^ 1 0 * 2 (t r0.70) I"'=55.5, lw=56.3,7lco=0.559 
F 7*59ty,J*18 Y c ^ l ' S S (t,0.60) l f"=S5.S,lw=54.S, 71(0=0.595 
F 90*5ty,Jt20 Y , * * , ' ^ (t,0.50) lr"=55.5, IB^5(.9,71nv=0.632 
F 103*8+y,0+22 Y«»^»303 (^0.40) I'"=55.3,IW=S0.6,7)01=0.671 
F 117704».J+24 Y 1 0 1 «. r »342 (tT0.40) l"/=55.0,1»»4S.0,71(0=6.773 
F 13239*y.J+26 Y, I m , , '4*» (t r030) I™=54.5,1»>4A2.71(0=0.755 

, | r - - ' 
l H M * y ' ' 

F 161SJty.J+32 7 I I O h y » 7 a 2 l " / = 5 3 . ( 

1 3 2 C e 58 u e 

A: (-82450) S„: (10800) S f:(6000) QE C:(1290) Oa:(540) 
A/uc/oarBancts 

A SD-ltand 
S SD-2b«ild 
C SD-3band 

Levels andy-rmy branchings: 
0,0*. 151 (1 h, %EC+%8*=100 
32554 (6 2*. 413 ps 7032S^2 (t,100)E2 
82236 (6 (21 7 M 49«.92 (^100(2) T„»22.<? (t,69 7) 
859.132),4*,3.77 ps Ya,«33'3 (t,100)E2 
1199.6620.(31 7 i -340.SS (t<3.5) 7 m 3 7 7 ^ 2 ( t256) y-,B7432 

(t T100(0) 
13*3.9426 (41 Y.,.524.62 (tT7422) 7 m « » . 8 2 (t710022) 

F 1479Uy.J+28 7„M..»5521«L54.1,1B'=40.0,71co=0.798 



J+26 ! « , 

J+24 3 i 11770+v 

J+22 " 103M+V 

j«o i ! I MI5+V 

j + u ? 7l59+» 

J+16 i ! 6706+w 

J+14 S 5S24+Y 

J+12 c i 461 L v 

J+10 
in 
S 3S67+V 

J+« i 1 2792+y 

J+6 
5 
K 1987+v 

J+4 S 1254+v 
e 

J+2 S I 
t 5S2+Y 

•M2W i V 
SD bind 

1 3 1 C e 

7732.2T T ^ t r a i (t,100)<E2) 
8845,24* ^1113 (t,100)(E2) 
10032.26* T .«»»7 ( t r 100 ) (E2 ) 
11272,23* T , r a « 4 0 ( t 1 0 0 ) ( E 2 ) 
x.J-(18) 
809+x. J<2.5920 Is y t « 9 (t,0.8510) l"'=4aP, IB=7>.4. 71(0=0.418 
1674+x, J+4,6214 Is TH*.*** ft-,1-00 7) lm=49.7, IB'=fi25, 7)oi=0.449 
2603+x, J+6. 28 12 Is T,„to,S29 (tT1.K -2) lro=50.S, lB>=60.6, 7)01=0.481 
3598+x.J+8,<17 Is YaM.,995 (t,1.03«) 1™=51.3. Iw=61.5, 7)01=0.514 
4S5S+x.J+10,-21 Is T .B^ .WW (tr1.059) l">=51.9, IB'=59.7,7lco=0.547 
5785+x, J+12.14 7 Is 1maa112T <t,0.913) l<"=52.4, IB'=58.S, 7)cc=0.5SI 
6980+x,J+14.108 Is T„,^,»T*« (t70.947i l<"=52.7,IB,=S&0.7)01=0.615 
S244+x.J+16.<14 fs »«„„"»* <t,0.B43) l">=53.0, lB'=56.3, 71<o=0.650 
9579*1. J+18, <7 Is r.,44,,,1331 (t,0-62 f<) I<"=53.2, IB'=54.1, 7)01=0.686 
10988+x, J+20. <10 Is Y l m„"4< ,9 (tv0.51 9) Ira=5a2, 1B'=50.6, -101=0.72-1 
12476+x, J+22, <10 Is 1„mt,^*U (t,0^9 7) ]<"=53.1, IB,=50.6, 7)01=0.764 
14043+X.J+24, <24 Is 1,im„1SS7 (fT0.393) 1<"=53.0, l*"=«7.1, 7)01=0.805 
15695+x, J>26, <7 Is T1M«.,T«52 (+0.46S) 1<"=52.7, IB'=44.4, 7)01=0.849 
17437+x, J+28 
19273+X.J+30 
21203+x. J+32 
23233+x, J+34 
25347+x, J+36 
27548+x, J+38 

y.J 

r 1HW*l 7742 (tT051 7) ['"=52.2, lffl*42.S, 1)01=0.895 
T, 7 a 7„1M5 (t 0.2510) l'"=5l.7, 1B'=42.6, 7)01=0.942 
lltm,,1930 • -57.3, IB-40.0,7101=0.990 
YmM.,2030 1"'=50.7, lB'=<<7.6, 7101=1.036 
Yum,,*"* '"'=50.6, ls'=46.0.7loi=>.079 
•tat„J20l l'"=50.< I*"«sa4 t"'=50.4 

S 847+y.J+2 Y,8471»=66.7, 7>oi=0.439 
S 17S4+y,J+4 YM74r907I*"=58.8,Bm=0.47l 
B 2729+y,J+6 T)7|4<y97SIK'=597,7110=0.504 
B 3771+y,J+8 Yjrmr'042IB'=59.7,7)ci=0.538 
B 48K>+y.J+10 yJr7l4f>H»ll"=57.r,7(o)=0.57? 
B 6059+y,J+12 Yu^'ITS lB,=58.0.7><o=0.607 
B 7307+y.J+14 rBW,y»24»lB'=55.e,-|0)=0.S42 
B B627+y,J+16 Yno7„»3201B'=55.6,7)01=0.678 
B 1001S+y,J+18 Y(o7.yl392iB'=52.6,7)0i=0.7I5 
B 11487+y.J+20 Y,,,, »4««IB'=50.0,7101=0.754 
B 13*J5+y,J+22 y„„„1S4a 

C Z.J 
C 864+2, J+2 Y,8«IB=64.5,7)io=0.4*3 
C 1790+2, J+4 7mM92eiw=54.8,7)01=0.481 
C 2789+2.0+6 T1H0M«tWIa'=59.7,7)01=0.516 
C 
C 
c 
c 
c 
c 
c 

3855+2, J+8 1 10eeie>=5e.8, 7)01=0.550 
498S+2.J+10 Yj, 
6196+2, J+12 Y-, 

^(134 IB'=54.8, 7)CD=0.5S5 
(207IW=51.9,7)01=0.623 

7480+2, J+14 7_ i i t.)284lB'=S2.6, Jloi=0.66l 

10288+1. J+18 Y, 
11821+2. J+20 T l M i i l , 

7448IB'=47.1, 7)01=0.745 
(533 

1 | | C e (Continued) 58 
1497.5624 ymS7SJs <+T100 <3) Yjj,''720e (t 168) 
1542.86, 6*, 0.74 ps Y.,683.75 (t,100)E2 
1656.25. (5*) Y1M45&54 (+100) 
1734JJ625 Y,a9J2_22 (+10030) T | > | « | » / ) ( (f 4415) 
1893.0(7) Y,„6927 Y«.-'034 1^1071 ' 
2330.78.8*. 0.72 ps Y , M J 7 8 7 . 9 5 (t T100)E2 
1340.8. (S-,9"). 13) ms Y 1 5 u 798 (t 100) 
2507.66 Y 1 - , '0>0<»9(t T 100I9) Y U M 1308.06 (tT58 )2) 
315BJJ11.10*. 0.832) ps Y 2 M,827.79 ( t 100) E2 
3309.6.10* Y„s,»5< (ty17) T 2 m 9 7 9 (+ 1̂00) 
3670.712,12*. 7.74 ps Y „ „ » 7 (t T32)E2 Y„„5>2\r6 (t T100)E2 
4240J13.14*. 1.73 7 ps Y x 7 15»9.76 (t,1!>0) E2 
4939.015.16*. 0.43 4 ps Y4M.6M.67 (t 100) E2 
5762-4 IS. 18*. 0.322 ps Y^,»23-49 (t 100) E2 
6701.20* Y—,939 <t,100) <E£) 

http://Y4M.6M.67


1gPr 
j *3» S 2754*41 

J*36 
• 
5 25347M 

s 
J*34 ' 

i 
3 23233.x 

J+32 S 21203.x 

10273.x 

J«S 
N 

t 17437.x 

u 
J»26 S 

• 

1S6SS.X 

J»24 5 14CI3.X 

• 
J+22 5 1247S.X 

J+20 s lostsu 

j » u S 0579.x 

J.14 69IO.X 

J*12 - 57SS.I 

J*10 10
60

 

4654.1 

i:'-78060) Sn:(10800) Sp:<2900) OE C:(4300) Oa:(860) 
Nuclear Bands 

A SDband 
Lavals: 

0 S/2(*).6.S3m.%EC+%F=100 
A X.J 
A S40+X.J.2 T1»40IB=SS.8,71ci>=a«7 
A 174S+X.J+4 ym^0$\<"=S7A.Hw=0.47i 
A 2726+X.J+6 ynmttSnte>=S6.3,1>a=0.507 
A 3775+X.J+8 yjmtI10491<a=S5.6,llu=0£42 
A 4»S««,J.10 yxmtxn21\<"=Se3,T\*±0.S7S 

A eoe»«,j+i2 imtann,fi>Bsu,,navOjsn 
A 7353+X.J.U n - b . f a s i < l ' » 7 f . 4 l TluzO.647 
A M74+X(7).J+16 •tmttt132H1)lB>txU.0.Hw=C.6B3 
A 1C0»6+X(?), J+18 •tmMUI2tf)lB>=51.9.110*0.715 
A 1lS7!5+x<?>, J.20 T , « M „ « » S i ' ) 

JJ2P. S .IJSKtx. 

j * ! l S.J JPPWtf 

J ? i B . . _ i e »?74*x 

Mm 
SD-1 band 

3 S J*20 5 11S21.Z 
J+20 _4_ 114B7.V 

J*18 

-1
39

2 

1001»»v 
J*1» |l 

i . 102WH 

ft 
j» ie !• W27.V 

J»1? 

. 
•5 SM0.Z J»1? 

. • I 

12
4 

7307.V J*14 P i 74M.Z 12
4 

7307.V 
T & 

_l= J*12 S 6196.Z 

R 
. • 

J.10 4MS+Z 

CM 

J*» 10
66

 

J « .I 2729.Y J»S 1 278&+Z 

K « 
J*4 i 1754.V J*4 S 1790+Z 

J*2 347.V J*2 1 B64*z 

J J 
SD-2 band SD -3 band 

13 
5 *Ce 

J*14 ! > 7353.x 

J*12 11
C2

 

J»10 5 

J»» I 3775*1 

2726.X 

J*4 S 174S.X 

J*2 3 840.X 

J » 
S D b a n d 

1ilPr 



1 | 0

3 N d 
4:(-72500) S„:<8900) 5^(4400) Q £ c:(5600) On:(1400) 

Nuclear Bands 
A SDband 

Levels am fray branchings: 
0,70)Os,%EO+%p ,=100 
0*x. (SfT). <2 m. %EC+%|T=100 
162.9M, (11/21 T»„»«a»(t T100)M1+E2 
4 7 0 . 7 M , (13/2") T l J J > J 307 .7 (t,91 « ) MUE2 r|M47<>L» (t,100 K>) E2 
S60.B+X, (15/2-) Tmu'M-S (t,194) M1+E2 T . n , , ' * " " (tT10O) E2 
974.3+x, (15/21 T < 7 1 4 ¥SB3.S (t t -100) 
108«.»«,(17/r) 7 „ . , « * 3 ( t T 1 0 0 T 6 ) M 1 + E 2 1^„6Jt 
12M.»»I. (19/21 7 B 1 . , f iW.0( t T 100)E2 
1»94.4«. (23/21 T i m , , 709 .« (t,<100)E2 
2765«. (27/21 7 ) W 4 „77r?J (t100)(E2) 

/I y, (17/2) fCST 111SS 
A 345*y.(21/2) Tt3«5l'"=SS.O, l a i =4l.7,7l(«0.(97 y409 
A 7»S*y. (25/2) r ^ ^ W I (t,0.6S) l™=54.4, Im=S4.8,1)0=0239 
A 1300ty. (29/21 1307 1m^S14 (t ,070) l'"=54.5,]">=44.4,1)0=0279 yS33 
A 1904ty, (33/2) ytmt<it04 li^.OO)l">=S3.0.l'"=S0.6.no=0.322 
A 2587+y, (37/2) T l m ^ S » 3 (t,0.90) l"'=52.7, lB ,=50.ft 71(0=0.36) 
* 334»+y, (41/2) r , , , , . ^ (t,1.00) l " W . 5 , 1B,=54.1,1)0=0.400 
A 41«5+y, (45/2) T j M ^ M t (t,0.75) ['"=52.6, Im=59.8,710*0.435 
A 50»9+y, (49/2) 1nm,004 (t,0.75) l'"=53. M r o =63.S 710=0.468 
» 605t*y, (53/2) T , , ^ , * * ' (t,0.60) l"k53.B. l B t64.5 , 7lK=0.499 
d 70S5+y. (57/2) 1^^102* (t r0.60) l r o=54.4, lB'=63.5. 7>ai=0.530 
A 8177+y, (61/2) 1mt^10»2 (t,0.40) 1<"=54.9, IBrf0.6,1)0=0.563 
A 9335+y. (65/2) r„ n . r "»<t,0.20)l™=55.3,I B tS7.J,Tl<i)=O.597 
A 10563+y, (69C) T n ^ ^ ' ^ M (t,0.20) I™=55.4, I B tS5.8, 71(0=0.632 
* 11»63ty, (73/2) r 1 0 I M „ » a W ( t r 010) l™=55.4, lBfc5».9,1)0=0.569 
A 13240+y, (77/2) Y 1 1 m , , M 7 7 ( t 0 0 5 ) I™=55.2, lB'=49.4.1)0=0.709 
A 1469«+y, (B1/2) T1 1 M | > i rJ4S»I™=:S4.9.]B'=:47.f.»0j=ft7S0 
y» 16241*y, (85/2) 1,mt,11543 l"'=54.4. ]°'=45.5, 1)0=0.793 

A 17S72+y. (89/2) T 1 0 n w « " l"'=54.0 

t7«72«v 

(65/21 S i 1624UV 

(11/21 » J 14696*v 

mm 

(77/2) S i 13240»v 

IWI s 

(«"2) ~ 

(41(21 

(37/2) § 

«335»v 

«177«V 

50t»»Y 

416SW 

334»*y 

(33/21 i 1904*v 

(sw) I 5,
4 

13004V 

(25/2) 
I 

f 7M*V 
(21/2) Si 34S»V 
UML -1—U » 

SDband 

'gNd 



4:(-75760) Sn:{11400) S f:(5000) Q B .:2770l50 q„:(1300) 
Nuclear Binds 

A SDbaix) 
Levels andy-ray branchings: 

0,0*. 8.5 15 m. %EO%B*=100 
2S4.30 re, 2*. 644 ps, |i=+1.23» 7,29*22 (t,100) E2 
753.7316.(2*) Y.,459132 (t,9010) Y,753L»2 (7,10010) 
7(8.9721, 4*,<3.5 ps y^Si-Tl (t,100)E2 
1089.0221,(3*) r , « « " » (t r 24s) Y j^T**?* (7,1008) 
1313.012), (4*) Y„,S23.*2<t52lO) T ^ S S M * ( t 10015) 
1363J4 ym594.74 (t,6026) 1,13*4.0! (t,10030> 
1420.1035,6*. <9 ps yjJUUl ( t 100) E2 
1605.03 T M „ S » « - O S (t,100l4) T m 8 5 » J S (t,347) 
1669.36 T^ttTSOS ( t100) 
1670J5 7„,M7.»4 ( t /oO) 
1697.84, (5*) T 1 - # «0 I . «3 (t,100) 
1910.63.(6*) 7 , m « > 1 (t 7<20) r , m S»7J3( t ,100 lO) 
1956.23. (51 ym11S742 (t,100)(E1) 
2038.45 ym1MTA4 <t,100) 
2128.53,8' Y 1 a 0 7W,«3 (t.100)E2 
2231.68 yml442.$s (1,100) 
2283.14, (8-), 41030 IU,%IT=100 Y m r » * . 8 " 3 (t,100 7) E1 T „ M » W (t,72) 
2340.63, (T) 7 1 B t 3 » * « i (t,345) (E2) y,tH930.4H (t,1002)(E1) 
241253.(61 T t u o 8 « 2 - « (t,100) 
2467.23.(8*) T i n , S 5 S J 3 (t,100?) T 1 a 0 »0" ' -3? (t r95») 
Z7285s.(r ) t B , , 3 l6 .03 ( t T 335) (E2) Y.,,,387.62 (t,10011)D 
2816.94,10*. 9.014 ps, (1-0 r „ „ « M . 4 2 <t,100) E2 
2840.74.(9-) T j M ! 5 l » . » 2 ( t T 1 0 0 ) ( E 2 ) 
3052.03,(10*) yutJS$4.7S <t,1007) y ^ g a S S (t t10010) (E2) 
320024, (1(T) T O T * " - " (t r100)(E2) 
343654.(12^ r j 0 H 3 i « . S 3 ( t r 8 3 4 ) ( E 2 ) Y „ , 7 * ' * « (t,100S) 
3453.04.(11-) T j M 1 « l 2 J i ( t y 1 0 0 ) ( E 2 ) 
3483.04,12* y.J 1 765S.fl2 (t,100)E2 
3863.05, (12"' Y B M * * * - * * (t T100) (E2) 
4028.24. (14 ) y^StS ymSi1.72 (tT1O0) (E2) 
4175,45, (13") Y , . , * 2 " * (t,10O) (E2) 
4183.75,14* yim700.7t (t T100) E2 
4607.55. (14") yma744Sl (t,1O0) (E2) 
4776.75, (16*) ym,74*S! (t,1O0) (E2) 
4942.75.16* T 4 W 7 S S . 0 2 (t,100)E2 
4947J5.11S-) T , m 7 7 2 S 2 ( t T 1 0 0 ) ( E 2 ) 
5345.95. (16") 7 ^ , 7 3 * 4 3 (tT1O0)(E2) 
5629.711.(18*) T m 7 » 5 3 l (t,100)(E2) 
5711.08, (17") 7 - a 7 W U J (t,1O0) 
5777.711,18* y.^,8351 (t,100)E2 

608255, (13") y^TSS-ei (t,100) 
6468.013,(19-) T ^ j W r (t r100) 
6531.715,(20*) T i M ^ a (t,100) 
6710.715,20* T s r 7 | 833 <tT10O) E2 
6891513,(20") T M M * 0 9 (t,1O0) 
7358.015.(21") Y M M * ™ (1,100) 
7487.718.(22*) Y ^ W S (7,100) 
7744.718.(22*) T m ,>034 (t,100) 
7804516. (22") T ^ K " 3 <t,100) 

W ° <V°°) 

19(»» , J*6 ytxt„734 (1,1.1 >) l r o-53- >. 1w=54.8, 7)0*0.385 
I79S+X, J»B 7 1 1 1 f c x 8a7 (1,0.91) l<"=S3.3, IB=58.0.Hto=0.421 
3671+x,Jt10 7 J 7 H > , 878 (1,1.01) I r o=S3.7; l»=S8.ft BowO.455 
4616+X, J+'.2 Tunw*** W , 1 - 1 ' ) I ' , * = s * f t lB'=S8.B, Tia=0.4B9 
5629+x. J*14 T4„ f c >»0»3 (t,1.01) 1<"=S4.3, IB'=5ft3, nm=0.524 
6713M, J+16 T f B f c , « W 4 (t,0.8l) I ra=S4.4, IB'=58.0,1)01=0.559 
78S4*x,Jt18 7 m j „ » I 5 3 tt,0.6l) I<«=54.S. I«=54.1,7)01-0.595 
»0»3«X,J*20 * ( n I b , ' 2 2 7 ( t , 0 . 5 1 ) l™=54,6,1B'=51.9.7101=0.633 
10397+X.J+22 ymk,1304 (t,0.5l) l r o=54.4, ]»=49.4, »O)=0.672 
117B2«(?),J+24 r,„„„»385(?) (t,0.3l) 1<"=54.2, IB'=45.5,7)01=0.714 
13255*x(?),J*26 ynTB„U73m (t,0.4!) l"t53.6 

4*n .;.. 

J*? ' . . . 

..13?55tx 

__ . .1J7K« 

J « 2 i S 103(7+1 

.WO ^ 8093»x 

J+18 ' 7 7*86»X 

s 
8713.x 

J»14 S 5M9.K 

i n 
4616« 

J*10 1 ! 3671*1 

J*« S JT»5»x 

j*t 3 1044.x 

J*4 = 13S4M 

J*2 S 1 5«1« 

J-1141 X 

SDband 

8326.018,(23-) 
8453.721, (24*) 
88125)9,(24-) W 8 <V°°> 

W 0 M tt T100) 
8869.721, (24*) * „ , « » (t,100) 
9371.121,(25") ym1043 (t,100) 
9501.723.(26*) T ^ K W * (t,100) 
10079.723. (26*) y^M) (t,100) 
10616.725, (28*) Y , B , ' » 5 (t,100) 
117813,(30*) 7 l 0 n , 1170 (+100) 
X.J-(14) 
591*X.J*2 T,59I (t,0.5l) I"'=Sa5, lp'=55.6,7lm=0.314 
1254+X.J+4 Y«_„«S3 ( t l . 0 1 ) I r o=52.8.IB=S£3,Boi=0.349 



1$Nd 
£(-76160) S„:(8500) Sp:(4900) QE C:(4750) Qo:(1100) 

Nuclear Bands 
A SOband 

Lavels and y~ray branchings: 
0.9/2("). 12-45 m. %EC+%P*=100 
0+x(?).5.5s m.%EC4%0*=1OO 
198.52. (11/T) Y 0 »9».52(t100)Ml4E2 
463.51(?) T„«3-Sr <tT100) 
560.54,(13/2-) T,„3622< (t,10010) MUE2 y,5S0.3S <t,455) 
792.94. p a r ) ym!3Z13 ( f 3 9 4 ) M U E 2 ymS94.16 (t,100(0) E2 
1159J6(7) y1„9S2.0H> ( t - 7 0 ) y011Stee ( t .100») 
1179.92 v^TW.42 (t,81 >0) T 1 W 97*32 (t T 1W7) 1,117743 (tT465) 
1269.65,(17/2-) Vnj^TRSS (t,100 ro) M1+E2 i ^ T o * * ? (t,S38)E2 
1520.26. (19K") T ) | m2S0.«3 ( t 9 3 ) T„,727.S7 (t,10010) E2 

A y.J»(2S2), 1.78 ps y549.e (tO.186) J « 2 M (t.0.103) v«7(?) ft <0.1) 

TM»(?) 
v» S45.»*y.J42,1.04 ps y529.4 (t,0.205) 7,545.9 (t,0.83») 1™«S»A 

iB'=ro.<, rn^0£S7 
A 1146.«+y, Jt4,0.442" ps T B W M 2 . 7 ( t 1.0510) l'"=53.1, l"'=54.?, 

7101=0.320 
/I 1l25.l4y, J46.0.215 4 PS T n < w , S ? » J (t.O.BOS) \<"rS).S, lBfcS5.0, 

n<w0.355 
X 2574.3ty, J48. <0.15 ps Y i m 7 4 9 . i ( t 0.755) !f"=S3.4, lB ,*S8.7. 

71(0*0.382 
3391.74y.j4l0 yltHV>t7A ( t 0.65 7) l™x53.8, l B ' = 6 M , Hoi=0.425 
4274.24y.j4l2 T„ , „» t2 .5 (t„0.68?) Iro=54.4,1B'=82.4,71(0=0.457 

^ ^ , 9 4 5 . 5 (t,0.55 7) I f"=54.9, IB'=S2.0,71(0=0.489 
W , " " U ttJ»-««) l"'=55.<, l B '=5aS. 71(0=0.522 
W , ' 0 7 * - 2 (t/)-33«) I r o=55.6, IB'=S9.1. 71(0=0.556 
7 n w . » ' , < 5 - 9 (t,0.25«) l n'«S5.a lBW.4,7><o=0.590 
T I M f c > M ! 5 . S (t,0.165) [ f l'=55.9,lai=55.K7l<o=0.626 

10959.l4y.j424 y^J&rS (t,0.094) l'"=55.8,l°'=53.7,71(0=0.662 
12321.14V, J426 Y 1 0 M t o ,»3S2 (t,<0.1) I^sSS-S, IB<=46.0,7J(o=0.703 

S220.84y.JtH 
6231.S4y, Jt16 
7310.1+y. J+18 
•45G.O»y. J+20 
9671.64V, J+22 

A 13770.1+y, J+28 v i m u , « « ( ? ) !™=55.2 

J42S 5 13770.14V 

J+26 i " 12321.14V 

s 
j+24 a 10359.14V 

J422 J 
0 

- K71.64V 

J420 S 6458.04V 

J»H 
9 

2 7310.14V 

J418 1 SJ31.B.V 

J»H t E220.84V 

J4« S , 4274.24V 

J410 S 3391.74V 

J*8 E 2574.34V 

J46 E 1B25.14V 

Jt< 3 114S.84V 

J42 3 I 54SJ4V 

.-I85R) 
SDband 
1igNd 

http://3391.74y.j4l0
http://4274.24y.j4l2
http://10959.l4y.j424
http://S220.84y.JtH


1 | o 6 N d 
&-79160S0 S„:(11070) S,:5540T60 0 K : 221125 0,,: (860) 

Nudaar Bands 
A GSband 
B yband 
C nh l M itg M a=-1 

D " " I M * * ™ 0 * 0 

E Aligned ( v h ] l n ) ! 

F Aligned ( • *„„) • 
e ^ « » » M ' IX=-1.»-OT 

' " K I S ^ / J 7 «=0,T-60' 

•> n i . A » 
K SDMrW 

Leve/s and y-ray branchings: 
A 0.0*, 50.6533 m, %EC*%B*=100 
A 373.63.2' 7„373.»S (tT100)E2 
B 862.51 16, 2* Y„4«8».7S (tr0610) E2+M1 7,862:52 (t,10010) E2 
A 976.34,4' -3 ps ymS0Z7S (t,100)E2 
B 1231.0410, (3)* 7_2W.*>2 (t"2) ym3U.7S !tJ73) ym*S7J! 

(t,10O W) E2+M1 
S 1541.77*0,(4*) Y m 5 « J i (tT33<) YMe7»JS (t,100f0| 
A 1746J5.6*. <U pi Y„770JJ (i'00)E2 

1775.63 Y„4J4fl(.»2 (tt100) 

w 
18173321 7 1 W5M.»2 It 100)0) y S M ! (t 10010) 
19263324 l1mS9S.0l (tT100) 
203535, ST) Y„,»059.42 (t,100)D 
204535,(5*) T I M J503.7i (t,4.3<) Y,,,,***?* (t,10010) Q rm«W9.fS 

(t 16.1 IS) 
211123 lm1K>*.7! (t 100) 
22273344,(3.4,5) 7JM,»92.«2 (t746) 7r,»25".32 (t 10010) 
23462225 TaM,30O.6J(t,1OOlO) 71M,«2<*.22 (t 313) 
2418.73 r^^.lS ' t t 1») 
243935.7D. 21 7 ps yml404Sl (1,29.410) E2 Y | 7 1 7 «83 .«2 (t 100.0 14) 
248335.6f) T_M43».»4 (t,598) 7,^,448.05 (t 779) D 7„„737'.r5 

(+10016) D 
252233 Yau'MMf (t,100) 
2632.7 7.8*,<7ps 71J<?8»6.*3 (t,100)E2 
275735.8D 7M M273.»3(t r664)Q i V " ' " (t,1004) D 
2941.15.9("). 62 ps TJMOM'-23 (t,100) E2 
:?44.4fi,(10-) 7^,303.33 <T,313) D 7 C T , * « S 3 (t,1004)Q 
3278.75,10* 7,^,645.83 (t,100) Q 
329636.10*.5l6ps,n=+11.739 Y„, ,355.43 (t35.99) 7,^,663.53 

(t,100.0SI) E2 
3552.65,10* 7,^,9(9.73 (t,100) Q 
3602.36,110 tm,tS1S3 (t,100)O 
3686.56,12*. 193 ps,n=+14.046 7„„390.I3 (t,100)E2 
37682 7, (9") Y^'ISS-'S (t,100) D 
399737,(12*) tm71S.63 (t,100)Q 
401633,(12-) 7^772.45 (tT100) 

4320.06, (11") y^SSI.13 <t,293) Q 7,^,767.53 |t 1003) D 
434736,14*. <4 ps tmJ6S1.03 (t,100) E2 
4426.66.(13-) 7,^82433 (t 4.73)0 
4455.77,(12) 7,„7S9J5 (^5.7 8) 
4849.16,(14*) 7^,851.83 (t 100)Q 
48553 7,(13) 7,„»r69.3s (t,100)D 
502237, (12") 7^,70253^,100)0 
5022.78, (14") ym71005.S3 (t,100) Q 
5032.07,(13-) 7U J 07t».95 (t100)Q 
5132.76,(14) 7 U i ,677.«5(t/4/r)Q ya 

519227,(16*) 7M4.844.73 (t,100)Q 
5415.87,(15") 7 4 n 7989.«3 (t,1.»3)Q 
557037,(15) 7 4 M,7»4J3 (t,932J) Q 7 „ 
5695.67,(14") 7 w a «63JS (t,722» 7 „ , 
5844.16.(16*) 7,^,99433(^100)0 
5876.09(7), (15-) 7^844.05(7) 
594239,(16) 7 n M 809J5 (t,100) 
6040.49,(16-) 7 a M . 7 «"7.73 (t,100)Q 
6191.7 7,(18*) 7 n M 999J3 (t,100) Q 

.78535 (t,1006) D 

,7222.74 <t,100SS) D 
.673.13 (t100 7)Q 

6380.67,(17-) 7 K „««.83(t,84«)Q 7 t m»*»-*'3 (t,IOO«) D 
6472.18(7). (17) 7«„»!-S5m 
6522.78,(16") 7^,827.73 (tT100) 
6675.99,(16-) 7«»«M-S3 (tr100) 
675639.(18*) 7,M,9»223 (t,100)O 
67713 M(7), (171 7 - J 18SSr(7) 
68303 ro, (18) 7,^,968.65(7,100)0 
7142.1 a, (19") Yn.,781 J < (t,100) Q 
7238.18. (20*) T^BJ04«.45 (t,100) Q 
7374.48(7). (18") 7„«5»-73(7) 
7497.1 f4(?), (19) 7 t O T»C2St(?) 
7533.4 re. (20-) YMM857.54 (t.100) 
8025.814(1), (20) 7 , „ « * 5 ' ( 0 
8050.18,(21-) T^aW.** (7,100)0 
8329.114(7), (22*) Y ^ I M H P ) 
8588.4 T4(7),(2T) 7 J n,l03Jl(?) 
9072.7 tr(?). (23") yKKtOB.85(l) 
•728,4 <6(7). (24") Y ^ H S a M ? ) 
10176.7.5(7), (85-) ym1103H?) 
X, J-(16) 
718+x, J*t 7/16 (tr0.4<) I"'>4a7, lB-51.a*Hi»0.379 
1514«, J+4 ynui7tt (ty.O1) l<«=49.0, tm=65.6, *l»=0.4*3 
2371+x, J+6 Y,„«,,W (t,1.1 I) Iw=502, 1B=64.5,nosO.444 
3290+r, J+8 1m„M (t,V01) I"tSI./.lwrt*r.J,7lo>=0.476 
4274+X.J+10 Tafc /K (t,0.9l) \">*51.e. Iplrf0.6,71(0=0.508 
6324+x,J+12 
6442U, J*H 
7628+1, J*16 
6H4«, J+18 

TtBta'"* <t,0-7') l"'»«2Jl lB'«S8.8, f1o>=0.57S 
T M U . . " * 6 (t v061) l"'=53.1,l(''=57.»,f)B=0.6)1 

j»25S (t|p.5)) lm=53.a lw=57.», 71-0=0.645 
10210*X.J+20 7 < m . < »326 (t,0.4l) l'"=53.5, Ira=M.ft 71a=0.6SI 
11609+1. J+22 7 t M 1 „ x ' 3 l» (t 0.3 () l'"=S3.ft lB=49.4, l\t>=0.720 
13089«.J*24 Y,I1M„>4S0(7) (t 02 r) l"'=53.4 

J«>4 £ 130B9+X 

J»S2 I ; ii6<»#3i 

J*20 I" 
12 1M10M 

J»1» S M84+X 

j * i e I 76,8„ 

J+14 5 64434K 

J*1S 
1 

1 

> 
• 53Z4+X 

j+io : s 4274+X 

j * « 1 32S0+X 

J+6 S 1 2 3 7 1 M 

J*4 1 1514+x 

J*2 P ' 71S4>x 

J-T16) X 

SDband 
1i§Nd 

http://7m4.844.73


4;-7951070 S„:8430«) S f:543060 Q £ c:369050 0y(450) 
Nuclear Bands 

A SDband 
Levels andy-ray branchings: 

0.1/2*. 38.5 IS m, %EC+%B*=100 
106.6*3/2* r 0TM.62 (t 7100)M1(*E2) 
268.73,(3/2)* r,mieOS4 (7,19.44) M1.E2 1J6S.73 (tT100.08)M1,E2 
2B6.OS.5ra* t,m177S! (t,100.03) M1(+E2) y,!K.0l <t,39.9S) E2 
519.65. n / r , 1.60 is s, %rr=ioo Y^^M-es <t7ioo) E3 
614.98,7/2* Y „ , 3 * * « i (t,47l)M1.E2 7,M5OS.010 (t 10025) 
797.66 lmSK.01om •/MtS2»J4 (t r100) 
834.56, (7/2*) ^ , H U 9 (t,1002) Y » , « * « (t,<66) 
851.56,(7/2') Y^SBS.63 (t,<395) ym74M4 (t,100e) 
976.66,0/2- 1al4STJS (t,1002) Y^Bl /MS (t,69S)M2 
1100.010.(13/2-) Y B O * * " (t,100)D+Q 
1169.66. (15/2") Y B 0 6»».03(t T 100)Q 
13745 7,(7/r,E/2-) Y m S»r.. 'a (^1003) 1„,TS»-SS (t,913) 
1510.68,(11/2') Y„ M 4»*.«5 (t.1002)M1.E2 YmS*».»< ( t«75) 

Y.OSSM3 (t,7.5S) 
1682.0 M. (15/2") Y n l l 4 ( U ( ? ) ( tJOl ) Y„„S«2> (t,1O0«)MUE2 
1707.18,(9/2,11/2) Yn.'OW^S (t,100) 
17i8.5(?) Y.n^M-OS (t,100)M1,E2 
1694.414, (17/2") Y „ H . 
1898.5 a 9/2M1/2* Y i n , 

705.6S (t,1003)M1+E2 Y,„,7»4* (t,264)Q 
1*2,94 (t,8.35) i 31*23 ( t 43.55) M1.E2 

Y, m 52S. I4 (tJS0.7O) Y „ B » » « 5 (t7.35) Y m » » 0 5 (t,35^ro) 
Y.O1047.S5 (tT10.45) Y M * 0 « . 7 5 (t,14.55) Y„,«»«.75 ttyOOS) 

19765*5,(19/2-) •f,m^35.03 nBB'iO 1,m7Ul ft 10015) Q 
1967.79.(972,11/2) ^ I M C S ymt1l»Js <t,1003) 
2222516, (19/2*1 Y 1 1 M 32*.»3 (t T100) D 
2370310," 71 - 0«7*>.73 <f100l)M1,E2 y,m994.7S ( t T " -5ro) 
2433.310 y,mS33Jd (t 7100) 
2629.117, (23/2*) Y,a,4«6-73 (t,100) Q 
2722510 Y„ r e3Satf3<tJ003)M1.E2 1,m73S.0s HZT I) Y1 1 0 0«2>.7S 

(t T603) 
2603.910 i^JBMa iilMt)U1JE2 ymt434.03 <«2.9IS) 

Y ) n , 1293.55 <t,361) 
2616.917. (21/21 Y 1 1 M « 2 * * (tJOO) 
I.J-(25/2) 
635+x, J+2 Y.635 <t,0607) l"'*44.1, l"'=90.9,*lm=0.329 
1314«,J+4 Ym 
20S6+x,J+6 r ) r 

2859U.J+8 Y~ 

J*S» 3 
I 14302.X 

J+26 
s 

J « 4 
a 
2 11510** 

J*22 

J*20 5 i W73+X 

j<;» 
N 
5 7704+x 

J«16 i 
S 6677« 

J»14 8 5827«x 

J*12 S 1 4642*1 

J*10 S 37J1.X 

J*» s 2»5»*X 

J<6 : ff 2056+X 

J*4 £ 1314+x 

J « 
•n 

s 635*x 

J-aS.1t J x 
SDband 

1&Nd 
I n t < 1 6 7 9 (t,0.858) l"'*47.MB'=63.5,*li»=a3S5 

„ 7 « (t,0.78S) l r o=48.5, Iw=65.6, *Ho=0.386 
,,603 (t,0.808) l"'=49.8, IB=67.8,7110=0.4*6 

3721+x. J+10 y^Ha"61 (7,10010) I r o=5f.O. IB'=67.8, nw=0.446 
4642+X.J+12 i r a i « l (t,0.9010) !"'=&- 1. Iw=62.5, H<o=0.476 
5627-M, J+14 Y^u.,965 (t,075«) I<"=52.a, I r a=6*.5, *)u=a509 
6677«, J+16 1„„t0S0 (t r0.638) l"fc53.3. IB'=59.7, no=0S42 
7794M, J+18 1mn„1M7 (tT0.455) l<"=53.7. IB>=64.5, nu=0.574 
6 9 7 3 M , J+20 T n ^ . 1 ' 7 9 (t,0.375) l™=54.3.1H=66.7,1)10=0.604 
1 0 2 1 2 M , J+22 Y - n „ » 2 3 » <t,0.25S> Im=54.9, \<*>=B7.8, H(o=0.634 
11510tx,J+24 Y ) n 1 i„ ,«*>6 (t,0305) l"'=S5.5, Iw=63.5, *)o>=0.665 
12871«,J+26 T , i n M » 3 W (tT0.155) I™=55.8, lra=57.r,*lco=0.698 
14302«,J+28 t,muJ*31 (t.0.103) 1™=55.9 

http://2B6.OS.5ra*
http://J-aS.1t


16 4|Sm 
4,:-78967r5 S„:11115» Sp:5790» Q K : 2100 so Oo: (620) 

Nuclear Bands 
A SO band 

Levels and y-ray branchings: 
0.0*, 72.495 m. %EC+*£*=100 
768.02.2* y,76S.02 (t,100) E2 
1450.26. (0*) tmeiZ27 (t 100) 
1572 s 
1657.73,(2)* r M « « » (t,100S) T0'«5»»s (tT98W) 
1714.1 J. 3" T^JortlS (t,100)(E1) 
1791.23,4* TM l»«»J»(tT100)E2 
205544,2* ym1M7A3 (t,100o) y£055Sto (t,375) 
217125,0* Tm»«WJ< ( t ,W) 
22*03.0* 
2347.73, 5" T 1 B )53ft«i (tr1K>3) E1 y,niSS3.7> (t,9.65) E2,<M1) 
2371.84, r , 1702 ni,M"O06,a««-1.122? ,^^4.(3 (t_4«5.0)E2 

r^SJO-^f?) rt-O.S) 
2415.91,(4) Tf ln,««-» 
2420.03,6*. <2 ns y^tlt.72 (t,100) 
24972 
25122,4* 
25562 
27476, (2*) 
2667), 4* 
»»».»•#, 7- rjuj-***.* r a m*«'.ff« (f,a>>M! 
29552,4* 
3002Jr,(6*) T,n1»2»».7 (t,100) 
30075 
30523 
3112j4.r ymJ00.9S (t,6S f2) E2.M1 ^ M M * »100 tt) 
311(4 
31121 
32i»j5(?) ymm.03 (tTioo) 
32454 
3326.14.8* TJOJSOS.^3 ( t ,8620 T O T » 5 * 3 2 (t,100t4) 
3386.65, r T n l ^ A * « (t,1Q0)7)E2,M1 ^ , 4 7 * 4 5 (1636) 
3570.64 1,^1151.03 (7,9019) yxm11H.S3 (t,10026) 
3639.71,11" Ta„2S3.» (t,100) 
3661.97,10*. 48060 ns Y M i r W5.» ym335.0 ym12903 
3713.74 y^MI.92 ( t100) 
3798.64 ym,»»S.72 (t,S8B) r i j n M 2 S J 3 (tT10019) 
3825.78,10* Y „ „ « a S y„„43a\9 (t,100) 
3074.4a.10" Y J J J J S I " T M 1 , « * . S 
4072.14.(7") T JS52.J3 (t,357) T 2 m " W » 3 (t.1008) 1-J724S. 
It.US) 

4216.45 TanHSS^Stt^OOl l ) 
4293.69.11- y„t3!9.4 r^^OT-2 
4309.14,(7-) T ^ M a O M t ^ l O ) y^ltSSM ( t296) Yj^ISar.SS 

(t r100(2) 
4371.SI.11- Y ^ . W . 7 r ^ M S 
4541JI. 11* YJH.77S.6 
4546.71.13", 2.65 ns T 4 m " S . J Y U M * * * - ' 
4630J4 Y O T 2 2 5 M 2 <t,100») 
4745.7r.12* Y.H.Sa'O (t,10O) 
4970.1.(11*) Y ^ j I S M - * 
5048.1.12 ym7t.1 y„„.30Z5 yu„S06.7 
5133A 13 y^^tSJ 1„„317,7 

5223.9.14 Yro.90.5 T . , ^ . 1 
5417.7.15 Y m » « 3 - » (tJOO) 
5763.6.16 yu,,345.7 ( t100) 
5802.9.16 YsmSSM 
6089.8 Y a . ^ e . 9 
X.J-K2S) 
799.7+X.J+2 Y.799.72 (t,0.64tr) l">=76.3, la=S6S. no=0.415 
16S9.8+X, J+4 y„.JKO.I3 (1.0.7712) r " i ; 5 S I ^ s t t a 110=0.445 
2580.2+x, J+6 Y 1 M ( M 9 2 0 < 2 \"'=75.0,1B=«6.1,1la=0.475 
3561.1+x, J+B yx¥M9S0.92 ( t 1.00) I r o =M.4, Iw=65.7, no=OSOS 
4602.9+X.J+10 1mM10*Ua (tT0.941«) !™=73.9, \1=SBA no=0S36 
5705.1+X.J+12 ymaa1^0222 (f 0.9816) l™=73.£ \<*>=65.6,1>®=0.S66 
6868J+X.J+14 Y ~ . , ' ' e 3 - 2 3 (t0.92f5) lm=73.1.1a=64.7,1><a=0.597 

A t093a+x,Jt16 yami1Zaj02tt71.<XH3)l<'>=7Z.7,lB>=e5.9.na=0.628 
A 9379.0+X.J+18 W , " * * ? * (t,0.55l2)I™=72.3,lB=63.anm=K'.659 
A 107274*X.J+20 ytm,m134».44 tt10.Ul1)l<"=71.9.ia=63.3.Ha=0.6S0 
A 12139.0+X.J+22 Y , l r a , . > M ' ' - * 3 t t / M 9 ( l ) l"4»77.fi lsl=63.B.na=0.721 
A 13613-J+X.J+24 Y,„ - „*<W-3«(t T 0.44I I ) l '"=71^,I»=£B.6.TIOKa753 
A 15161Stx.J+26 Y,„j , , '53»J?(?) (t0.34K>) l"'i70.9,I B ,=6r.3, 

nw*a.rss 
A 16755.0+x. J+28 Y , n B M MM*<W) (f0.27 w) ["'=70.5 

.1*28 S 16755.0*. 

J*2» 2 * 15161.B*. 

J*24 i S 13613.IU. 

Jt22 5 12139.1U. 

,t*20 3 
5 10727.4M 

J*1l " 1 9379.(Wx 

J*16 S »0M.3,« 

•1 
J»14 £ 1 6SM.3» 

J*12 
CM 

£ 6705.1+x 

• 

J>10 S ' 4602.0*1 

j » « S 3581.1*. 

25W.24I 

J+4 S 16S9.»*« 

3*2 1 7M.7», 

J-I28I J B 
SDband 

10 



143p u 

&-7436040 S n:10800ll» Sp:266040 Q ^ r S T O w Oa:74060 
NuclearBands 

A SDband 
taws/5 and y-ray branchings: 

0. 5/2*. 2.635 m, %EO*%B*=100 
258.82a (3/2)* Tj,2».8J3(t T100)(M1) 
271.933,7/2* 7,271.943 (t,100) Ml 
389514,11/2-, 50.0s lis ym1tfS75 (t,100») M2 7,389.475 (t,634) E3 
483.615.(1/2)* T - ,20*775<t,1007)M1,E2 y,4S3.7l (+514) 
•04.13 im340S3 (f r100) 
812.(010,(1/2,3/2)* ymSS4.13 <t,147) y ,« )29 l (7,10010) 
806.946.8/2* T.M6.948 (t,100) E2 
977.484, (9/2)" ymS$t\t03 (t,100)Ml4E2 
1057.426,11/2* y J n 7»5.W6 (+,100) E2 
1057.6(5,13/2- ymttl.103 ( t100)MUE2:S=-0.75:n 
1088.31 <t ymt9Ml (t,100) 
1168425,11/2- y „ „ W M > ( t T 356) 1m210.9t ( t101) M1 y^TSMSS 

(t,1007)E2+M1 
1213.94 in, 11/2- T „ ( H O t (t,100) £2(4M1) 
1256.880.11/2* Y t n t * 4 . n 5 (f r100) E2 
1306.106,15K" y 1 M , 2 4 M l <+,679)D y M 0 » W . M 5 (t (10017) E2 
1331.24 M, 11/2* ym10SMI (+100)Q 
1405582) ym42>.11 (+100) 
1497.7420 Y „ S 9 M 2 (7,10050) ym1!ZSXS ( t / 525) 
1543.04(7), (1/2,3/2)* r - > « M J 4 (t 100) 
15652421 T„ 2»29SJ2 (+100) 
1602.627 y t p^545.3l ( t507) y m « 2 5 ^ 3 6 (+1007) y ^ j a f s (t,477) 
1676505 ym1404SS7 (t,100) 
1723.64(7). (1/2,3/2)* y a > f464.«4 ( t 100) 
1754235 y 1 M 7 497.3) (+7010) y m 77R8> (+,10010)M1 
1761.7421 y 2„>4(9.<2 (t,1O0) 
1892458.(15/2-) 7 M B « S 4 J l (+474) y - , tSBa4 l (T1007) 
1903.6215 y 1 0 H *45 .52 ( t r 46!5 ) y r 7 9 2 « « 2 ( t ,100») 
1908.0810,(15/2-) y 1 m « 0 * . 7 2 ( t l 6 o 9 ) y ^ i S O S l ( t244) 
1970.63 y m » » l 5 (t,100) 
2018.725.(9/2-) y ) t M «30.11 ( t182) ymmV35S <t1005) y ^ l S J S J I 

(t,646) y m » W « - 4 ( (+,253) 
2065.076.(91(2-) y^ tOJTJ l (+296) y m » 5 » J ( ( t ,2l3) y^tSTSJS 

(t,183) yjn'793.217 (+1006) 
2092.157 ym17IOJ5i (^363) ym»«2»-277 (t 71009) 
21164310,17/2- y 1 M ,20A5 y ) 3 M »«) .42 y l t i ,J059.3l Q 
21212611, (16/2*) y I 1 B 70*J .« l (t,1O0)Q 
2196.695,(11/2") y 1 m 3 C * 2 2 ( t J 3 l ) M 1 + E 2 7,^,594.31 (t7.6 7) 

y , M 8 9 f t 5 2 9 ( t 4 3 4 ) y 1 m »«&.2SS (+182) Ml y 1 B t »»3».9 l (+,11 1) 
y m * 2 » J T 7 <t 544) ym1Mr.U7 (+1003) Q+D 

2209J3 y ^ M S T J s (+100) 
2254.3312 y 1 M 7 »196.9l (t.1000) y m 127«J5 (+289) 
22755810 y 1 1 M t M 7 J l (t 10020) y„,l297JS2 (+427) y^ltK.02 

(t t9010) 
2318.49, (19/21 y,m101Z4 (t,100) 
23295820. (17J2-) y 1 K , ) 27JJ2 (+100) Q 
2331.8921 yO T»3S4.42 (+100) 
2351.1210 y„ M »IS2.82 (f 1006) y m f 3 7 3 . 6 l (+693) 
2357.8414 y , m 7 K 3 . 9 1 (t r100) 
2378.3112,19/2" y 1 M i » 0 7 2 J l (+100>E2 
2417.(6 y l m I 3 2 9 J 5 <t,1O0) 
24574611,17/2" y 1 B , 5 » J y , M » » 5 » J l M1+E2:6=-4.16-t? 
2474.110,21/2(*).5.815 ns 72,5,755.7 (tT100)(E1) 
2559.4622.19/2" y ^ l " ~ 

y„, ? 44a03 (t,1O04)D(+Q):6i+O.005 
2600.6312 y i m 7a<6 .697( t100) 
2610.85 y m I 6 3 3 J 5 (+,3317) y J n2338.98 (t,10033) 
2612.18.21/20 7,„473«L< Y ^ a i M 
263046.21/2" 7^,70.4 M1 y^^SI-S y„,rS1*s 

2812.09. 23/2- T — « H J M1 y^MS 
311224, 21/2 y.^,552,73 ( t 100) D(+Q): S=-0.13-n° 
329435,(23/2) y„,a»«2.»3 (+100) (D) 
3343412,25/2 y^jSJ/.S ( t 100) 
3364.610,250 y_,,552.73 (+100) D(4a):S=-0.13-'° 

3470.05(7), (25/2) y^^ '7573 (+100) 
3629.3 12(7). (27/2) Y ^ ' S S ^ ( t 100) D 
3749412.27/2 y^^SWJ I,*,™*-* 
4319.012,29/2 Y„„55*5 y a K 9 5 4 . 4 Y , ^ . . 
4494.616(71,31/2 y„,775.S <+100) D(4Q):S=-0.0210 
4653.916.330 y M - I . - . - . . ™ . * . - - » • 
4947J 19,350 y „ 

A x,J-(37/2) 
>«, 483.7«,J+2 y,4»3.74 (+,0.293) Ira:=82.7, I B=63.7, 7)01=0258 
A 10302*x. J*4 7^.-546.54 (+0.714) l'"«S0.5, l<*>=63.7, no=0£89 

„975.J 

K » 5 * 3 3 (t1D0)D(+Q): 5=40.00-1 
u293.4 (+100) 

18395M, J+6 yme,JS0t^2 (t r1.01 7) l"'.7as, l m r f 4 . l , nm=0.320 
23115+x.J^ y , , ^ , , * ^ . " (+,0886) Iw=77.4.I^^SS.*))ow:0.35I 
3044.1+x, J»10 y i a 1 ,„i lS2.92 (t,1.007) 1™=75.4,1*"=S5.6,1101=0.382 
3838.0+X, J^12 y M M „ 7 S a 9 2 (t,0.9S8) I r a=75.6, lB'=6ft4, H(J=0.4)J 
4892.1+x, J+14 y^a.,854.12 (t,1.026) Ira=74.9,1B=67.6,7I«>=0.442 
5805.4+x,J+16 y M B , , 9 » a 3 2 (tY0.988) l'"»74.S,I l"«87.1,1lu=0.472 
6578Jtx.J+18 y,„„972.92 (t,1-048) l"'-74.0, I Brf7.9,7KM0.50I 
7610.1*X,J*20 y M n i I J 0 J ( . » 2 (+,1.037) I'"o73.7, lw=67.9,7lffl=0.53l 
8700.8*x,Jt22 ymttt10S0,72 (t,0.956) I'"»73.a l w =69.1, Tlli>=0.550 
984»4«x,Jt24 y r , u < »14».S4 (t,0.75ll) l"'=7ar, lm=S7.ft B(i»aS89 
11057.0*x,J+2e ymM1S07.Si ( t t 065 l0 ) l'"»72.9,1««6S.5,ni«0.6)« 
12323.0»x, J+28 y, 1 M 7 , t»2«6.04 (+,0.58 IIH"'»72.7, lWrf7.ft7lmrfJ.64fl 
13848.0»x,J+30 y l l B a „»325.04 (t,0.5010) l'"=72.5, lm=67.S, 110=0.677 

y 1 M a t K » a M J 6 (t,0.299) I"'=72^, ]»=67.2, 7lm=0.707 15032.3+X.J+32 
16476.Ux.Jt34 
1797924*, J+36 
19542.74X.J438 
21165.74X.J440 
22849.74X, J442 
24592.74X, J444 

(443.810 (t ,020l0) ]"'=72.0, l")=67.S, HOKO.737 MlOttti 

y , M M t I ( 5«3 .110 (+,0-127) l'"=71.9,l»rfS^,71li)=0.7S7 
y m w > x ( S 6 3 J l O (t,0.095) \t"=71.S.\<1>=67Zna=0.797 
y 1 M M l , » 6 2 3 2 l'"=7r.5, IB'=65.6,71(o=0.fl27 
y 2 1 1 K l I »S»42 l'"-7f.3. Is'=67.a, 1\m=0.BS7 
T~«. ,« r 432l '"=7T.r 

http://lWrf7.ft7lmrfJ.64fl
http://16476.Ux.Jt34
http://19542.74X.J438
http://21165.74X.J440


144c.. 63 fcU 
A:-756472> 3^:936040 S|,:34092> QK:K3292I Qa:32O50 

Nucbir Binds 
A SDband 

Levels tndyny branchings: 
0.0.1*. 105 r s. %EC+%B*=100, |i=1.83313, 0=0.103 
333.14.(2)* r 0 333J i ( t ,100 ) ( t^ .30 l5 )M1 
347.44.(3)* y„1M -1,347.11 (t Y100)62 
5*0.64, (4)* yan2333a (+,1005) M1 Y m » 7 . S 5 (tT7.535) M1.E2 
604.47.(3)* 1 j 4 ^S7.S (t,37.0) Y J n27».»(t,100)M1,(E2) 
621.55.(2.3)* r w i 7 « « ( t T 5 1 i ) T „ j i » * 2 (t,13.0) Y,«2».5 ( t 100) 

E2,(M1) 
629.65.(2)" Y ^ « 2 . < i t T 4 . 3 ) M 1 T,«29.S (t,100)E1 
762.94,(5)* Y ^ M M * (t , iaO»)M1,E2 Y w « « . » 3 <t,6827) E2 
7*4.07,(2)* ymS03.8 (1,4.2) M1 1m4S0.7 (t,100)M1,E2 
M7.74, (5)" T m * » . * « <t,2.9e) ym3W.0l (+,1005) El 
694.7S,(4*> T ^ M f t ^ t t l O O t M l . r a H J J M I (+46.4) 
906.06 y^K.» (t r43.4l r 0 « 7 . » <t,100) 

•26.35, (6"), 28* n5 ?» ,»» •« (t.100«3) (MHE2) ym1tS.1S (13825) 
674.65 Y m 353.3 Yj„«4*S (t,100) Y0»74.» (t.42.3) 
1048.6 n , (4) r m » 2 2 * (t.lOO) 
1074.16 ym740.) (t,100) 
1120.4ft (T) r M »»« .»< (t T100)M1 
1127.67, ( r ) . 1.0 f |U Y 1 1 B 7.5 ( t 6421) Y^.201-65 (+100) E2 
1145.66 ! •„ ,«*•« (t.13.8) T « „ « » J (+55.2) y„Jt1Z3 (+100) 

7 ,»45S (t,89.7) 
11»4.4«(6,7-) y^et.13 (+100)M1,E2 
190146 Y r a57».» (+21.2) T , , , * " . ' (t,100) y f l P M (t_20) 
1263*5 T — 3J5.6 ^ 6 * 4 . 0 (t.35.3) Y ^ , * * " H,129M (145.3) 
130436 TM,»5«.» (+,100) 
1336.27. (9"), 5.05 ns r | 1 a n a 3 3 (+100) M1 
140237 T^'OSS.' (t.100) 
1559.67 T „ * 2 » . 6 (t,100) T.IS59J (tY53.7) 
166937,(9*) 7 , m 33».3^ (1706) Y„j,54l.7< ( t 10025)E1 
1804.7 « Y 1 J 0 ,«» .3 ( t 100) 
1930.48 Y„»300.7(t 7 71.4) yM15S3.1 (+,100) 
2161iB,(10*) Y„„<«2.l>S(t,100)M1 
2362.17 yMJ015.0 (t,19.0) r ^ ^ B M (t,9.2) Y.2362.* (1100) 
2432.64 Y t I K ,*72.7 (+3.3) Y,«,»0a>4 (+6.84) Y 1 1 M " 2 « . « (16.6) 

Y,»,fM9.) (+4.3) y,m1231S (114.8) Y, 1 M»2»7.0 (+5.4) T , „ / 3 5 
( t 1.7) Y r a M5>.« (+10.6) y„15i4.7 (+36 ) Y„,»«3.» (t.,12.5) 
Y.2432.S (t,100) 

2692.77.(1*) YO T17»7.9 (+19.6) Y « a » 7 / J (t,35.3) T o26S*.7 (1100) 
2709.66 y^lOM.1 (t,47.2> Y,27mS (+,100) 
2604.65,(1*) Y,„>«12.4 (t,14.8) Y i a 4 »5 '» -Mt ,13 .8 ) ym1S23J 

(1276) Y o j i ' 6 3 ' (126.2) Y „ » 5 7 . 5 (111.4J Y„247»J (+100) 
T>04.S (+,7.6) 

2627.97 y^1M.4 (+100) Yn.2494.6 (+85.1) y£$27.9 (161.7) 
«(?).J 



A:(-71910) S n:(1.600) S f:(4840) Q K:(3740) Qa:(1000) 
Nuclear Bands 

A SOoand 
Levels andy-ray branchings: 

0.0' . 4.51 m,%EC+%B*=100 
743.0.2* T 0 7«.0( t T 100)E2 
1702J. (3") r„ , *5»JS (fT100) (E1+M2):S=»0.125 
1744.6,(4*1 7 ; 4 J ««» .« (t,100) 
1*76.4, (2*) ym1133A f y 5 ) y « 7 * . « (+,100) 
1U6. I , (0*) y7a1143S (t r100) 
i K 3 i . P T Y r o i 4 « 3 * (t r ioo) r,,22sej (t,eo) 
2302.7. ( D r„««5«.»( t t 100)F1 T ) n ( « 9 J ( t t 597) 
23305.(4") 7 1 M « * 0 (t,100) 
23543,(6*) r „ „ * » . 7 ( ? ) (t,100) 
24416, ( D T B M M » . 7 (t,42.9) 7 m | 6 « 7 . S (+,100) 
2462.1, (0*,1*,2*) T 7 4 , ' » » - ' (t r100) 
2471.9, (T), 132 r» 1„,1t».1 (t,100)E2 
2717.0, (7*) 7,0,315.0 (t,100) M1 
27M.0 7^,415.3 (+,100) 
2662.0, (6*) 1„„U17.4 (+100) 
2912.7 T^ma ( t r ioo) 
3016.9, ( r , r , 7" ) 7^,573.5(7) <t,40) T ^ t - * <t,100) 
3018, ( D r^^* . * ; (7,67) M1 T l m » S - < ( t , 1 0 0 > M H E 2 
3244. ( r ) 7„,22«.» (tT100) 
3346.(9") Ta„'OT.7 ( t / . 6 ) ym,327.» (t,100) M1 
3433. (10*). 14530 ns. (1=12.76 14. 0=1.46 6 -1^*7.3 (tyCM) E1 T„, t 4t&3 

(t,18.9)M2 

3697.(10*) Y j u ^ s a * r ^ a s J J 
3910, (10") Y j ^ S W J T M , . 8 * * 0 

4144. (11*) 7JUJ7I7.4 (t,100) 
4267,(11") 1^,911* (t r100) 
4451, (12*) T^IOnj (t,100) 
4756, (12*) T 4 1 M « « (t7100) 
5133.(13*) 7 ^ 3 7 7 . * r n H * M 3 
SITS, (12) 7^,771.4 ( t 100) 
5369.(14) Y s i B 2 3 5 : » ( t 100) 
5497.(13) ym,104t> (+100) 
5626.(14) T„„>2».» 7 n M « S " 
5722.(15) K n a S R t (t.10D) 
5634.(15) T i M ^ M . S (t,100) 
x.J 
6463+x. J+2 y ^ J ? (+.0.3610) I»=T2S„ rttD=0.«) 
1725.2«, J*4 y^„»7».S4 (t Y 0.64«)I B '=>75„ *lto=0.445 
2626.9+X..I-* 1X7U,,S01.7S (tT0.8913) lB'=-40ft. 71a>=0.«a 
3516.6tx.J«8 Y ^ ^ J S I . y j (t,0.99 M) 1B'=96„ *)i»0.45S 

T i m * * * - 0 * 3 * (tT1.00)I r o=SS..*lto=a47« 
7 M H „979 .7S (tT0.93 7P)Iw=7a,71o)=0.503 
T U M „ I03J .O3 (+,0.95 IS) IB'=75„ Dm=0.S29 
Y M t t M , » 0 M J 2 (t,1.0012) IB'=72., 71m=0.55S 
r 7 M J > x»»JS.S3 (t 70.971l)Iw=72..*)0)=0.Se4 
T m 7 „ l » » * . » 3 (t,072*0)Ip'=7r.,*1o>=0.6ri 

''tma1250-54 ( t T 0 - r e ' " ) l B '=71., n<i>=0.639 
124365*x.J*24 7„, H „1306.6S (t T0.69f!) I«=69., *1M=0.668 
13»02.4*x, J+26 ytMM,x1363J7 (+0.5210) Ip'=73., Hm=0.695 
152205tx,J+28 Y ,__„MM. *9< t0 .34 l2 ) 

J+21 J 1S220.S*X 

J*26 2 13«02.*« 

J+24 5 12434.5.X 

in 
J+22 I - 11131.»»x 

J+20 
S 
- gi61.4u 

s 
J+11 5 MH.5 .1 

j * « fc 7SM.9*x 

J»14 - 4 C462.6+X 

o 
J*1? 8 6431.6*x 

J»10 3 4451.9.X 

J*« § 3516.6M 

J*6 I *»26.»»x 

J*4 & 1725.24* 

J*2 i 1 tUSJ.T 

J x 
SDband 

4451.94*. J-4-10 
5431,6»x, J+12 
6462.6+X.J+14 
7546.0+X.J+16 
868S.54-X.J4-18 
9M1.4+x,Jt20 
11131.9*1, J*22 

I 
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1«t?Gd 64 
A:-760975 S„:1122040 Sp:53S55 Q K:1030<I Q 1 |:465l6 

Nuclear Binds 
A SD-lband 
8 S0-2btnd 

Levels andy-nybnnchings: 
0,0*. 48.27to d,%EO=100 
1579* f. 3". 1.06 IS IB yt15T»A 1 (t T100) E3 
1971.9a 2*. <1 ps y„1l72.03 (t T100)E2 
2165.03,0*. 37540 pi ymiaXOS (+,-23) y,2tSSJ>3 (t,10017) E0 
2611.52,4* 7 , m « " ( t - 1 . 7 ) W « M . » I tt,100lO)E1 
2658.02, F ) , n « M l <+,1O0)E2 
29*7.63,4*,(2') •tim13$iJHtim)& 
29*2.03.7", 7.24 l» r H H 324' .0 ) (t.100)E2 

2**6i r 0»wi (t,ioo) 
2996.64,4- W ' » M » (t , '00) 
30202, 0' y 0 ««02 (+,100) EO 
3031J J, 3* j m l « J J i (+,10030) M1 y,ml451.73 (+,6020) 
3098.2, r T j ^ n t r Y . ^ , * * ) . * ! M I 
31i2.S3.8- r ^ j S W J l (t100)MUE2:5«0.101 
3231s 
3287.2, (3.5)* ymaS7S.71 (t,100) Ml 
3 2 * " , 7" Y j ^ a M J S (t,'00)M1+E2 
3293JSaB-,<300 ps Y M „ « » - » I (t,324)M1 ^311*2 (+100S) 

M1tE2:8=0.160 
3312.85, 5 D Y_,«S«.»4 (t,100?S) (M1) T O T T O . 5 S <t, -88) 
33545 
33785 
3384.05.r Y „ , 2 » " 2 ( t 2 4 e ) M 1 ym,*02.0S (t2912) 7,^,726.72 

( t100I2)M1 
338*1.(3) l ^ W l (t,10O) 
3411.95.4**) Y ^ ' S i a (+,10033) (E1) Y„j«W.S5 (+67) 
34181.4 Y , m r » 3 7 ( t 1 1 0 0 ) D 
3422.75,(4) Y i r a » 8 « J 5 (t T100) D 
3428.15,r.<300 ps Yja.134.6l (+1005)MWE2:5=0.071 Y „ „ 2 « 5 . 6 2 

(t7525)M1+E2:5=0.904 yJK244S.1! (+7.5251 E2 
3436.35,(3) Y , _ ' * » M 3 (t ,100)D 
34425 
34561,(5-) ym1S771 (t,100)Q 
345SA6* Yjn.WftM (tT100) E1 
34601.(51 7 l r , ' * » " (+,100)0 
34631.(4) Y , m « « ' ( t , i 00 )D 
3484.95, 6* •fmt$2S.$2 (tT100) E1 
34852,0* y,3*SSf (t,100) EO 
36392,0* Y03S3»2 (tT100) EO 
3*60.25,6* yma100Z24 (t,100)E1 
3779.05,8* Y a e W - 0 3 (t,100)E1 
3783.75,(5,6)* ymj1172£s (tT1O0)M1,E2 
3 8 5 4 3 5 , r Y . u 6 7 J . 7 3 ( t B 3 l 3 ) M 1 Y—,755.05 ( t , -63)D Y,_,»72J3 

(+,10035) Ml ' ' " " 
3864^4.10*. 300 ps Y j j j t^SJ I ( t 100) El 
3948 ' 
4107.15.8* Y r M 924.«3 (t,1C033) E1 1,^1125.73 (+,10033) D 
4246.36,(9.10-) 
4330 

59964(14*) 7 ^ , 6 4 " 
61203, (15*) ymt124 T a w 2 2 1 9 D*Q T i m 3 * 4 

6399.1, (16*) \„jB** D Y.,,,402 y^^SOtS Q 
647050 
7034.3, (16*) Y n M » ' * 0 D 
7164.9. (17") Y M M ' W - S T H H 7 5 * * D T C I M " * 6 Y 1 M , " S « 
7513.6 Y ^ 7 » J ( ? ) Y,,»M'«-S 
7740 Y , , , ^ 
6030.3. (18), 1.55 ns T j 7 „ 2 » 1 Y„,,5»7(?) Y„„»« .< 0 
8916.0, (20.19), 4.33 ns y M 0 » « 5 . 7 

X >,J-(33) 
/«, 825.*M,J+2 Y,*25.<4 (t,0.80l5)!"'«6a6, lB'=75., 71(0=0.426 
A 1704.StK.Jt4 Y , ^ , * ? * * * (t,1-0315) l r o = 8 a * , l m = 7 / . . 71(0=0.452 
A 2634.7+x,Jt6 Y, w , , *M- '«< ( ty .0410) l™=a2.ft I w =75„ 71(0=0.479 
.4 3818.4+x, Jt8 1uua9*3.74 (t,0.95 .'0) I r o=a2.3, ] s'=73„ 71(0=0.505 
/I 4«6*.Stx.Jt10 1x,tt,103t,l4 (t,1.3V30) l"'=81.ft l w=73., 71(0x0.533 
/", 574B.1+x,Jt12 y w n ( 1 K » 2 . i 4 (t (1.0U 10) l™«81.5, l w =72„ 0(0=0.560 
,4 88*l.»+x,Jt14 Y m w « 4 7 . » « (+,0.6523) l™*8f.O, l w "74„ 71(0=0.587 
A *098.1«,Jt16 ymt,4t120tJS (+,0.B9 IS) l w=80.8, l^^M., 71(0=0.6(3 
/», 934B.HX, J.-18 Y - M .»»25' .0S (+,0.6615) '"'=80.7. I^S?. , 71(0=0.638 
X 10648.5tx, Jt30 YaB, , ' * * * . *? (+,0.38«> !"'=80.8. l r a - 9 1 . , 71(0=0.661 
A 1VM1.S+X, Jt22 Y 1 M W „»343.05 (+0.4715) ]")=8I.2,l°>=77.,71(0=0.684 
A 133*6Jtx, Jt24 Y 1 1 M , „ '3»* .75 (t,0.2210) :'"=8f.O, l a =77.. 71(0=0.710 
A 14832.8+X.J+26 Y 1 M M , , » * W . « 8 (t,-0.10) 1™=80.9,1«=77., 71(0=0.736 
J4 1633UX.J+28 Ytua^MS* l '"=80.8, l B =IM., 71(0=0758 
/< 17884+X.J+30 Y l m ) ,»>S33 l '"=SI5 
B y.J-(32) 
6 806.7+y,J*2 Y,*06.7< (+,0.7940) l™=83.1, I B , =81., 71(0=0.416 
8 1662.4+V.J+4 ym^»5S.73 (t,0.94I5) I™=83,0, I w=77.. 7lm=0.*») 
8 2570.0+y, J+6 Y , B N > M 7 . 6 5 (+,0.81 15) lm=8?.6, t<"=72., 71(0=0.468 
8 3533.0+y.J+8 Yam.,963.04 (t T1.Cj 15) I™=a2.0, l B=74., 71(0=0.495 
B 4549.9»y, J+10 yxu^101S.9s (t r1.1025) l'"=81.6 1B'=72., 71(0=0.52? 
8 5622.0*y.J+12 Y ^ ^ ' O T Z ' S (t,0.9315) 1™=8(.(, IB'=72.. 71(0=0.550 
8 6749.6»y, J+14 Yaja^' fWSS (t,0.8920) l r a=80.7, l w=68., 71(0=0.576 
8 7835.7ty.Jt16 y^^llat.1!, (t t0.7315) l'"=80.1, Iw=<*f., 71(0=0.607 
B 9177J>ty. Jt18 Y M f c , » * 4 " 5 (tT0.6740) l'"=79.7. IB ,=69., 71(0=0.635 
B 10477.4ty,Jt20 Y „ „ ^ » » » ^ 5 (tT0.5715) ['"=79.3,1«=65., 71(0=0.665 
8 )1837.6ty,Jt22 Y^n^'SSOJlu (tT0.3530) l»'=7a.7,1«=70., 71(0=0.694 
8 13254J^.y,Jt24 Y „ u f c , M » « " > (t,0.3620) I™=78.a 1«=7(„ 71B=0.723 
B 14727.8ty.Jt26 Y l j a f c , » 4 7 3 l"'=7ftl,|B=e7.,7lo>=0.75f 
8 162S9.8ty.Jt2B Y ) m v , ' 5 3 2 1 " ' = 7 7 . 7 

4534.0* 
4540.7,100 7 jo .m2 .63 (tT100) D 
466655,11,12* I ^ W i U (t100) 
4700 ' 
4719.1,4" ym12S*-7 yattt20S0^ y,mIH39.S 
474030 
4*28.3, (5)" Ynn'WJJ 
5000 
50»4Ji.(11*) ymS3ZS (t,43) D 1^1219.9 (+,100) D 
S"6.9. (11*) Y„„775 Y „ M » 4 ' 2 ^ 3 
5350.9,(12*) I j ( ( 1 « . l l Q 
6447 5,(12*) ym,7>1.1 y^lSSZS 
5 7 9 1 * (13*) 7„„3<a5 YB. ,441 .7 (t ,73)D ^ J J M H Y^SSr.O (t r100) 

5894.4. (14*) Y S B J ' O " DtQ y^,**^ ysx,S43.7 
14 
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J*2« 1 «*, 
J*26 5 1 14832.8+x 

J«24 
8 
5 13MH.24X 

4*M i 

I 
' 1 11N1.Su 

J*20 S 1044t.S*X 

j * i » s 
f 
l 9349.1+x 

j n e 
5 
S aoM.ux 

J+14 5 6*98.ft»x 

J>12 S S749.UX 

J*10 I 1 46S6.S4X 

J*t t I 3S18.4H 

J « S 
I 
1 2«34.7»x 

J»4 
01 
S 1704.3*x 

J*2 2 
! 
i «25.6*X 

j-Ka> x 

J « 8 - 1625SU+V 

J*IS S 1472T.(Wv 

J*24 I 
8 fl*?2 „8 11M7.44V 

J»20 S 10477.4+v 

• 
0*1» S 1 »177.1*» 

J*16 
s 
!" 7935.7+v 

• 
i 

.< 14 ; 6749.C4Y 

J*12 
CM 

S 5C2S.0+Y 

j * i o S 4549.tUv 

J*« 1 3533.0.V 

• 1 
1 2570.0»v 

J«4 S 1M2.44V 

M i •0S.7»Y 

i-m I ¥ 
SD-1 band 

1£Gd 

,4,-753674 S f t:7341« 8:5529.* Q K :21883 Qa:1735220 
Nuclear Bands 

A vt r a(3-) 
8 SD-1 band 
C SD-2band 

Lewis andy-ny branchings: 
0, 7/2". 38.06 12 h, %EC+%P*=100, n=1.02S 
9S7.1l, 13/2*. 21.4 It ns,)i=:*O.48720.Q=-O.737 70997.»1 ( t 100) E3 
11524l.3/*r ,<a2ns 7B>Ki2.4l (t,100)E2 
1292.31 14.(1/2)*.<0.2ns i ^ m S l (t,1008)E1 
1397.01 ID. 9/2". 0.3521 ps y013S7.0t (+,1008) MKE2 
1412.01 15. 3/2*. rf>2 ra T 1 B j » S . 7 l (+,100 11) M1 
1509.2 10 y^T3S <t,10023) 

A 162834. 7/2', 0.422! ps r 0162534 (tT10037) Et 
/I 1643.03. 9(2* 707643.03 (f,10010) £1 
/I 1699.3624. 3/2- y 1 - a4B7.03 (t,50 M) M1+E2 Y ^ f t / . O S (t,10018) E1 
A 1701.6023.11/2* 7,„704.S2(t T1009) Ml 
A 1759.2 t!.(1/2)* 7„„347 .2 l0 ( t1X37 )M1 

1797.14, 9/2",0.147ps ^I7S?.14 (+,10011) M1+E2 
184SJ 10, (1/2)" r„„434.« Y n M 5 S * ' " 7„DSS4.4fO (t,100w)M1 
1944.1,11/2" T a n M 7 ( t 2 0 ) 70»9««.» (t,100)E2 
20M.9l0,15/2(*) T i n i 253.«P) !t t402.58) 7,„K»T.8 (f,10010) (M1+E2) 
2079.4 Yo207».4 (f,100) 
2395.93.(1312)- T 1 7 s l « » . « <t,10010) ^ M U (+,597) E1 
2439.9123, (15*2)" Y M r J44» .82 (t r10010) El 
24985214,17«* T 1 M 4 S M ( T ) (t,<2.41) V,„,»M.3 (t10.7 K) y^Msr.O 

(t 1007) E2 
2489.14 v 1 7 M 7»8J3 (+,10014) 
2572.2716,19/r,0.37flns T ^ , * * ! " (t,BSl2) ym1S7SJ3 (f1001BJE3 
2625.910 Y ^ T S M . 8 1 0 (+10038) 
2738.05 r B a | S « L t 4 (t,10040) 
2760.4717.21/2*. 4.52 ns,n=+7.612 y^M.02 ( f253) 7,^,272.31 

(t,100a)E2 
2783.81 .'7, (19/2)* 7,^,278.81 (t10011) M1 
2941.8S YMM-WJ.44 (t 1003S) 
2MS-73 r ^ J W . 9 4 (t,4f 14) y^HMS (t.10014) 
2*60310 Y M M 4 7 2 . U 0 (+,10067) 
2971.5,9/2",11/2" T , M 4 » i , 7 . 7 (t,S0) Y, M 7 >574J (+,17) Y0297l.5 (+,100) 
3005.8,9/2-,'1/2" T,„ 7 '«W.O (+,100) Y,3005.S (t,100) 
3038.3220.23/2* ymJ!f7.»2 (+10015) M1+E2 
308255 y^lt.74 (110030) 
3170.05 Y„«,«<>9.54 (+,10035! 
TIC..O. ZW r j j i J « . 7 l 7 3 (t100«V( MHtC2) 
3 2 0 4 * 9C". 11/2" Y i m ' 2 « ' 0 (t r50) y,mH07.0 (f 25) Y,M7*8<'».<' 

(f 38) Y 0 3 S « . » ( V 0 0 ) 
3227.95 YCT.484 .14 (tT10043) 
3322.7, 9K2-.11/2" Y„3322.7 ( f 100) 
3380.1 5 7^,321.84 (t,1003al 
3399.0819.25/2* y^COM (fJ100)M1+E2:6=0.l8 y^fStSi (t T10) 
3581.972l,27/2-,2e.87ns,n=t11.3423.0=-1.265 v^^lg j .s i (t,10020) 

E1 ymtS43.7i (f T16) Y^oiS I -M (t,5.5) 
3691.94*1,25/2- r^^IIO.01 M1 ynu505.32 y^^.tl (t r»100) 
3872.9. 13/2M1J2- y^tTS.7 (t t100) 
40K.94A1,27/r Y , H , « * « 2 (t,100) 
4070J222,27/2" y^Tt.41 (t T100)M1 Y „ , « 7 I J r (t,20) 
4230.0022,29/2" ym159.71 (t 7100) M1 7^,223.01(^29) 
4450.9622,29ffi- ytKJ444.1! (+T68) E2 ^ K J O l (t,100)M1 
4617.9222,29/2* Y M K ' 0 3 5 - 9 ' (t,100)E1 
4844.0825.31/2" Y_,3»3.»2 (f,61) y__6>4).i» (+100) E2 Y. .„f262.02 

(t,60) * " ' ' ™° T 

4948.7623.31/2* Y w | 3 3 0 . « l (f,100)M1 Y ^ M . f i (fT14) 
4971.9322. 31/T 7^,1390.01 (f r100) E2 
52651022,31/2" y^ll.01 (t49)M1(+E2) 7 ^ , * 

7 M M ' 6 M J > 2 (t r100) E2 
5382J222 33(2" y^UKl (t.100) M1 ym410.62 ( t 13 ) Y» 

I t ," * ) i ^ S M . 1 2 ( ^ 7 ) Y ^ H a ^ ' (t,50)E2 
5557.14,35(2* YM„«>8.*'5 (1,100) E2 
55i3.052s.35C- Y B B «l»- ' *2 (f,100) M1 y^SH.12 (f T23) E2 
5» ta, 37/r YjajSW." (t,100)M1 
6236.13,(35(2*) y^lZWM (f T100) 
6471.43, 39/2" 7^,538121 (f r100) M1+E2 
S54145(?). (37/2*) 7 9B*33(f100)(M1+E2) 

„»»«.( 1 (t34)M1,(E2) 

..433.53 

7 K 1 )J0.33(?) D 7 B a 6 » ^ ' (t,100)E1 7 ^ * 0 6 4 4 3 

.590.81(?) (f_100)(E2) 

15 

6621.43, 39/2* 
(f,67)E2 

6»26S(?) T B ! 

6906.73,41/2* 7^,285^42 (f 95) M1+E2 7 ^ 4 3 5 ^ 2 (t 100) (E1) 
y^W (t,19) 

7KH.43.41/2* 7„„a>SJ4 (fY»20) 7^474.01 (yOO) M1+E2 
7389J4.45C* 7 , ^ 3 5 1 5 3 ( 1 4 5 ) y^tKLSS (f -100) E2 
7665.4(7), (39/2,41/2) 7 M a I 7 4 3 l ( ? , C* 100) 
7825.44(7) 7^(9021(7) (fT100) ' 
7873J4.41/2- T M K 2 0 » . 6 < ( ? ) (f,63) 7re.s838.75 ( t59)E1 7,^*2531(7) 

( t J4 ) 7 K n > 9 5 < M f 1 0 0 ) Q 
796i«4(7) 7^^1057^2 (f,100) El 
7993^4,43(2- 7 W 4 * 2 a * 1 ( f100) M1 yms1Ct.S2 (t 22) 7 M , « « . S l 

(f,13) YrosSSSMEl) T a c ' O B Z S S ^ H ) 
8153*4(71,(47/2)* T m t 7 6 4 ^ 2 (t,100) M1 
833344.45/2* 7^,339.03 (f 100) E1 y 3C9.5! (t.12) E1 
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K87J4, (4»E*). S10»n», n»+10.92, Cte-a24I» Y^n** . * ' (t,100) E2 

^ „ i « M 3 (f6) -faSHJO) (t/)(E3) 
•241,(51/2) 7 l - ( «5J.0 (7,100) 0<4O):S=40.09« 
6507.0. (SI/2*), <1 P« T r n f M (t,1M) M1«E2:S<MO.SS^ 
•611* (5301.3.1 7 ps ym,710M (t,100) E2 
9679.8. (53*21, - 76 ps Y^JIftS (flOO) (El) TM„3727 (tT60) 
E1(4M2):5=-0.03< 1^„S31.1 7^7291.9 (t,7) E3»M2 

10271.6.(55/21 -Umt&M 
10467.6,(55/21 r fM,7»«J(t I1O0)M1+E»:S.rti94 Y^,,***.* 
1066*7, (57«1, 10J pi T < M , * * * (7,100) E2 
10747.2,(57/21 v 1 „ M gt.* ( t33)M1 y^OSt.1 (t,100) E2 
10993.3, (59/21. O.BOS ns Y ^ n * * * (t,27) E1 Y 1 1 M ,W.5 (tyOO) 
M1+E2:S«Oi7< T « n 7 1 1 

1123i2, (61/2-), 17a pt tvmp».* (t/00) Ml 7 1 0 M , «»6 ( t T «) E2 
11150.7,(65/2-) r , 1 M I " * « (t,100)E2 
11630.3, (61/2) Y ) W M »J*f (friOI)) O(+Q):6.-O.07« 
12204.6, (65/2-), -1.4 p» Y, 1 a a *7M (7J00) E2 
12541.7,(650) Y n M * * M (t-100) E2 
13104.7, {smxam yvmt»M.t (t,ioo)E2 
13266.1,(67/2) ? , « , " * * tt,36) r , ) W l«»«( t .100)D 
13416,67/2 Y M - ««* °< t . l 00 )D 
13444, (00/2,71/2) r < n K M ' J 
'3446.5, (6*2) T 1 1 M , '» 'J <t,100) T 1 - -»»7'.i (t,100)E2 
14433.?. (71/2) rttw*M.!'<tJ0O)M1*E2:6»O.55a 
147*3(7) 
15174J,(7M) 7,«M»'-«(t t100)D 
153M, (73/2) T i m MM»8fr lDr tBJ-« )343B 7 l l m » 7 . « (t,100) 
15611,(75/2) Y^WOU (t 100) D 
1 , 7 7 7 7 i r « " ) , , < V 0 D > 
H f 3 7 , ( » £ ) r 1 1 w « * « " , « » ) 

S x,J-(SS/2> 
S 66&64X.J42 7 - « # H S (tT0.23ro) I " '»«M, lm*S3.2,Tlt»-0.360 
B 144t*tx,J+4 Y.^,,745.05 (t,0.7710) I r o >8&?,I m =79.4,7l»*a385 
B 2237J+X.J+6 7 ,^ ,755.44 (t T0.90l0)I™^.0,l»=7S.5.710>«O.4(» 
S 3065.04X.J48 Y 1 M . > « * 7 4 { t T O . 9 3 l > I ™ . = a Z 6 l B = » . « - ! o = 0 . 4 3 7 
B 3664J4X.J+10 T ^ n . ^ J y ( t 1.0611 l"'=«2.2. lg'=73.5, B»*0.464 
B 4636.04X.J+12 Y J M W * * * " ( t ,105l0) l"'-»».7,1»«72.6.710=0.491 
8 56463tx.j4.14 Y ^ . I W J i ( t 1,05)0) \m=aiS.\m-72.3.1)a^0.StB 
B 7012J4X,J*16 Y j^^JSM- ls (7,0.8910) l™=».ftlw=70.9.710=0.546 
B 81334HX.J418 Y n 1 w " 2 ' . » 5 (t T10110) lr"=K.3,l<"=73.7,n<iK0.S74 
B 9309.24X.J420 Y ^ . ^ " 7 " * (7,103 >0)I™=».O.I»=75.9.7lo.0.607 
8 10537.24X.j422 l i - w ««2»J7( t ,0 .737) l ' "«79 . f t l«=81 .0 , l l l«0 .6S6 
8 11614.64x.j424 T H B T „7277.4s( t T 0.7»«) l"t79.S,lw=87.7.11<i>=0.650 
8 13137.64X.J426 1nmJ30J)T (t,0.707) l™=SO 7, IB I»90.7.7Io=0.673 
B 14505.04X.j428 T , I , j i „»67 .45 (t,0.49») l ra«80.4.1W=S5.3.710=0.395 
B 1HU3+X. J+30 - r l > w „ 1 « M J 7 (tT0.416) l ro=S0.6, lm=82.3. 7l<e*0.779 
B 1738124X.J432 Y M K ^ ' I M . * ? (t,0.38») l"'.S0.7. \<*>*75.8,71(0=0.745 
B I H I l J t t J*34 yl7mtt1S1S.trS ( t 0.2010) l™=*?.S 
C y,J-(61/2) 
C 731.24Y..J»2 Y,73»JS(t T040l5)l '"xS7.5,l B '=»4.4,riiw*.377 
C 1509J64y.j44 Y „ , W 7 7 » « 4 ( t T 052«) l f "*»7.3. I a l r f2.0,7lo>-«4a2 
C 2337.2ty,j46 Y , B ^ O T . 1 « (t,0.92 75) lm=87.0,tB=90.0,710=0.426 
C 3214*4y,j48 Y — I „ » 7 7 ' . * « <t,1.2120) l f"=86.6.IB=77.S.Jlo=0.452 
C 414344* J*10 y m l v W (t r0.8715) l™=8S.7.I«=7S.6.7lo=0.477 
C S124j4»y.j4.12 Y 4 m > , »< l . l )< (t,07»15) l™=85.6, lra=74.7,710=0.504 
C 61S9.44y.j4l4 Y n l k l ,>«HJ>4 (t I1.18W)l'"=«5.0,I l"=7i9,7lB=0.53l 
C 7249J4y,j4l6 Y M h , ' f l » * * 5 ( t10120) I<"=64.4, ls'=71.2,7I»=0.559 
C 636544y.j4l8 T „ » ^ » « « . ' S t t ' l02a7) l '" -« ia i w =69.9,» l«>=0^87 
c ss»».7+y,j+2o YB - 1,'a>»-3i (tjojo»5) i f l<rfa».iw=«ftn»i»ae« 
C 10660.04y.j422 i^^,, 72*7.35 (tT0.64 is) l"'=a2.S. Iw*68.7.710=0.645 
C 12179.S4y.j424 T ) M t o , '3«»^S (t 0.7917) lro=S7.S,I<"=SS.7,710=0.675 
C 13S59J>4y,j426 Y1M»^»M0.0S (t,0.54«)) I"'=6IA1W=S7.1, 7)0=0.705 
C 14698S4y.j428 r 1 1 m i >7439.06 (t 0,313)1 lw=60.6. lg'=65.0.71o=0.735 
C 1 6 m 0 4 y . j 4 3 0 T 1 1 W l l | 7 5 B 0 J / g It0.3az>} V"=S0.0, lm=S8.*. 7lm=0.755 
C 1605fc04y.j432 v 1 l m , T559.015 (*0.17 ifll l^TS.S 

J«34 S 1M67.14X 

S 
J43I , ? 1736U4X 

J4J0 5 1 15««JJ*X 

J4S6 5 14!05.»« 

J4M 5 13137.64X 

J4}4 

J4J0 
K 

. 5 63M.14X 

J411 S «1M.»4X 

J41« 
1 
S 7012.641 

ll 
J414 S i 5M4J4X 

J 4 « S 4939.04X 

J410 i 3N414X 

J41 3 30K.04X 

J4< | J 2237J4X 

J44 S 1441.64X 

J4J ! •H.64X 

iHS«) , 

J432 S 1C051.04V 

JKM S i 164H.04V 

J4J>« 2 14BW&.V 

s 
J42« S 10556* < 

J424 5 12176.S4V 

' 
- 

•—
 

* 

t"*M 1 
S KM.74V 

5 
J41I S 1 i»5.44ll 

J416 
i 
S 724M4V 

"I J414 § i S15»«*v 

J41? S E124.44V 

J410 3 4143.44V 

J4f S 3214J4V 

J4» S « 2337J4V 

J44 S 1506J4V 

J4J ' 731.24V 

J-B1/21 Y 
SD-1bmd SD-2band 
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&8Gd 
A:-762793 Sn:B983.8l< S f:60143 0^:3271.213 

Nuclear Bands 
A SD-1band 
B SD-2b*nd 

Lewis andy-ray branchings: 
0.0*. 74.630 y.%a=100 
764.43015.2* T,7W.4OOfS<t,100)E2 
127347920,3- 7 7 K «9 .049r2 (t T100)E1 
141657723,4* 7 I 2 7 J M Z « 7 » H (t t2.90l3)E1 ymS31M717 (tT100.019) 

E2 
1811.0,6* T, m 3»«-«<t T 100)E2 
1834585. * 1,^1050.154 (f,1O0) E2.M1 
1663.425,2* 7 589 .9 ' ( t5 .23) 7^*079.02525 ( t 100.0 IS) 

E2+M1:fe4.6.u y„HS3JSt3S <t,49.3n>) 
H12.S5I0.4- r , m « » - 4 7 7 ( t T 1 0 0 ) M 1 
2082.04.5,5" T l l t , » 8 » 2 r , „ ,»» -» t t , 38 )E1 Y i m « S . » (t-=39) 

T , i n » 0 « J t 7 ( t I 1 0 0 ) E 2 
21U.<520.2* Y, r a9>5J0>2 (t 14) Y^MW.22435 (t1O0) E2.M1 

tftU.tSr (t r80) 
2233595.3- ym*M.M7 (t,<100) E2.M1 T ) H M 4 f . M 4 (t,85) 
2310J87.2' T m I S » . « 7 (t t55( YoMI' -W* (t,100) 
24245915, * yw,t007.71t (t,<IOO) Y^ltSS-Mffi (t,65)M1.E2 
2503J8I5.- r„„'230-*»S (t,56)E2,M1 lmmiJt3X> (t t100) 
2506.45.3" T , ( | a f M M 7 f 2 a (tT100) El ym17&.*7n (t,1S.3> 
2522.03,4* Y„„»<»-8S» (t100)M1.E2 Y 1 O T I248.2« ( t33 ) 

7 m »737.95 <t r27) 
2583.83. r Y ^ ^ I . S S r O (t,100)E2 r,„,7S2.82 (t,23.3)E1 
2615.05. 2* Y,m>3«2-26 (+95 ) 7 J M »«M.M4 (1,100) Y 0 » ' 4 J 6 ( t , " 
2632.82,5- T„ 
2683;J2. 3* Y „ 

2SM.8. 9~, 16.53 ns, n=-0.162 rs, 0=1.01 5 Yj , 
270052.(2*) Y 1 I n J«S.4»5 (t/44) 7 7 M»975.S4I9 (1,63) 7a27*».5720 

(t,100) 
27633.4* 
2872.94 y,„,ltOM7 (f<100) 7„„»599.J96 ( t 100) Y„,20»9 f (t,41) 
2886.32 T ^ M ^ O S <t,24) 7 I m M * > » » (t,20) y„^101J7lO ( t 100) 
291533 y,m1002M9 (t,28) l,m1541MSI (t,37) Y ^ W f . M f l 

2936.3.7- Y , „ , » 2 5 J (t 7100) 
30295.8- 7 ,^334.7(1100) Ml Y,»,465.6 ( t58 )M1 
3065 Y,„»ZW 
3076.14 Y t n ,*«025224 ( t 100) 
308954 T J o n K»7.72s(t<100)(E2.M1) T MML08* ( t68 ) y,30aOSlS 

<t,25) 
3130.92 Y n |2345.«« (t T63) Yo3»».89l6 (t,100) 
3152.1. r 1,^122.9 0*0 7jM,457.S J^SM* 
3295.02 Yn^S'O-K'* (t,100) r 032955lo (t,33) 
3310.0(7). r 1^,373.7 (t,'O0) 
33665.9" T „ , 5 7 Y , , , ^ . ? T , B , 3 3 7 J Y ,„43a5 (1 .00) Y^.673.8 

11,78) 7 J B 4 « 0 2 
357454 Y 1 O T 2 * " ^ 4 2 I (t,100) it3S74£to (t,90) 
37013. 11" Y^,,1006.7 (t,100) E2 
37575. 10* 1^10633 (t,100) 
3822. 10* T l m « 3 Y „ „ » » T „ « 2 9 
3917.4.10- YBBSSO-S Y „ H 7 » 5 J T r a » » » J 
3980.1. i r Y™22'-6 T ^ » M E" 7,«K8S-4 
40503r5 Y„,«2S34.Sro(t,39) Y 1 O T 27775lO ( t19 ) Y„,32«S-4T0 (t,100) 
4068.7 rs Y, n l2"S5J325 ( T 100) 1,zr^T94.e 0 f t S I ) 7.4066510 ( T 4 3 ) 

I848JC5 <t,100) 
,12952 <t,2.74) Y , _ , « 2 J E 2 

4121 J . 11" Y, 

4429.4,12" 
'1701 ,420.1 Y~ ,754J 

„30 *J „72».3 *4iM 1mmt449.1 tmj^11 YJT, 
44994.12* 7,^,5*9.7 (t.100) Y „ « 7 » lm.742.1 (t,100) T „ 
4S4234 7,„,3'25-4420 ( t47 ) 7,_3269.2230 (t 100) '1*i« 

r4«1 ,4.-^4 
MOT 

„57D 4550.6.13" 1^121 J 1„. 
49055.14" Y„„354.9 
5025.1.14* 7,^,475 7,^,525.3 1^,1045.1 
S1165. IS" 1^11-4 (t,100) Y«,,S«SJ (t,100) 
S167.4.14* Y , ^ « < 7 J (tlOO) 
5354.7, 16* Y M 1 I 237.9 ( t 14) l i t t l e ( t 100) 

5437.7. i r 1„,J20.I 7^,532 
5578 Y„„<»» 
5689.17 7,^334 
5800 7 m 2 2 2 
58315.18* 7,.,742 7^,476.8 
5882,17 7,^444 
5933.17 ym,133 lm495 7.3K57S 7 n l 7 « ' « 
6268.18 Y I B 1 436 
6381,18 T m l 4 4 « 1^499 Y „ 5 4 9 
6W« 18" W * T 1 M « S 5 
65: ' 19* T B I , ' » r n , , * * ym742 
6640.19" ymmi« 
6834.20- - 2 ns 7 « , W r,«„2SS y^B9 Y M « 0 0 2 
7051.19* 7„,,«7» Y M J ' 2 ' 9 
7110.20* 7 ^ " " 
7155. 21" W ' lmms,e 

7273,20* lim*23 1 ,«T4C T» 
7333 7 „ , 7 » 
7530, 21* I n * 1 9 7 W 5 7 T n „420 ym,47S 
7790.22* r m o » » 7 n , 0 6 K I 
8003,22- T n i i * " r M M " ™ 
•241,22" Y - M »408 
8304, ZT W » « 
8308,23* T™«'« 
8363,23" W » 7n„*2<W 
8453,23- W S I » B 4 t 2 ' 3 7 M M * " r™,SS4 
6608.23 7 ™ » M 
8637.24- Y M M ' 8 4 YBMSJO YMJJ634 
8831.24 ym^i3 TM5.377 Y.JM4S8 T u o . * 2 3 

8986,25" 7«, , s s W " r^sa 
9241,25- T m 6 0 4 
9258 Y ^ j S M T „ o « S 
9652,26- Y^jSes 
8755,26- 7 m i S 7 < Tn^TTJ 
9933.26 r-,'"» 
9956 T ^ 7»4 
10045.25" T ^ . " 8 7„„ I6«2 1 m 1 ™ 
10060.27 7 ™ » S 
10317.27" r , * * - ^ T« ,36 * T^.560 W « S 1^1331 
10472.2r In.™ 
10694.27" Y^n'042 
10757.28 TtOMO497 

10667.28 T««o*» 
11157,28 T,««<" 7 1 1 > r a 6« Y,„„»« 
11183.29 7 i » « > " a 

11455.29 T . . . U 2 " 1 „ » ^ " 
" 4 7 8 7 , „ „ » « 0 
11546, 29~ T . m . ' " 7 1 1 B„>22« 
11585,30 T„«™ 
11725,30 l . . , . . * " M M B * 5 9 n n r 9 5 7 

12011 T „ «*« 
12139.31- T , „ , 7 4 7 1 r a 4 7 » T 1 1 M 5 5 4 Y . ^ S S J 7 „ , M « 6 » 
12283.30- T 1 U B « * > Y 1 1 1 S 7 » « 
12380.31 7 „ m « 2 S 
12527.32 T l a n T 4 4 Y , , , ^ * T U S K 5 * * 
12681,31 l„m10& 
13037.33 7 1 1 M 1 W ' T . , , ^ 1 0 r.,,.,657 
13123, 3 T 7,__9J7 

13352,34 7 I 2 1 ^ 2 S 
13734.34 7l«1 T , M 4 9 2 ymmS$S 7,„„«97 
13868.35.- 2 ns Y.,,,,'34 7 U M 7 <340 
13886 Y , „ « 4 J 
14009.34 7 , „ ^ 7 2 
14144.35 Y,„„»W7 
14827.37 7 1 M - 9 5 « 
14923.36 Y„ m 77S 7,,, 
15122.38 Y t M ^295 

,1036 7 I - M ' 0 5 6 
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15164,38 7 , „ 3 3 7 
1S7M yvmIIO 
1 , 0 7 6 T . ™ 3 5 " 
1(111.38 Y 1 4 m » « 
16203.40 y.„„103* 
16256.40 
16406.40 
16472,39 
17240 Y 1 M 

1731. T ) M i r . 
17370,48 Y 1 M 0 t » « 

" 1 4 8 1,m,IS7 
A x.J-(27) 
/> 652J+X.J+2 Y/5233(?) (t r0.115) l™=87.«IB''»S4.4.71(0*0.338 
A 1 3 5 2 . 0 M , J+4 ym„t»t.73 (t,0.69 HI) l"'=«7.a lw=«4.0, 7>a=0.362 

209M+X.J+6 y,Ha.J47.33 (t,0.997) I™=87.0, lw=8r.O,710=0.386 
2l»8.0+x,J+8 Y l m „7««.7: l (t,0.90f0) l™«86.6,Iw=80.2,n(0«0.4ff 
3742.64.x, J+10 T M i b , » « « . * 3 (t,0.fl715) \m*062,1B'»78.0, n»»0.436 

T , „ M » 0 K 
„ras 

_*40 

4640.6+x, J+12 
55B0.6+X, J+14 
B5S4.S+X,J+16 
7S52*tt,J+18 
8767.2+X.J+20 
S937.8+X. J+22 
11165.4+X.J+24 
12450.6+X.J+26 
137942+X.J+28 
1S197.1+X. J+30 
16656.8+x,J+32 
16176.8+x, J+34 
19756.4+x,J+36 

1j7U.x*»7; , s ( t r 1007) I"'x83.», l"L7S.$,7lw0.46! 
tmut»50.13 (1,1.018) l'"*85.3,lBW4;3,7I»=0.4S8 
Y - t 1„»O0U.»4 (t0.91!0) l"'=«4.7, la>=73.4,7IOTO.SIB 
y m t a , 0 S ' - 4 4 '" '=*<•' . I W * 7 ' . 6 »<0=0.543 
ITUUI'11434 ( t ,090l0) l'''«a3.S. lm*7t.0.tta=0.S71 
"<mto1m-14 ( t , 0 M 7 ) l"'=8».8.1B'«7l>J,»earf.600 

W i ' 2 " 1 * * ( t ,0*e«( l"'=»2.3,l<''rf9.4,TH£i=0.6S8 
ymmM1l>SJ4 (tT0.S55) l'"=S1.7,IB'=68.5,71(0=0.657 
T 1 i m „»343 .«4 (7,0.548) l"'=SI.I,l BW.5,7lo>=0.6S7 
Y ) j m , „M02 .»5 (t,0.337) l'"=80.5,Io,=68.0.71(0=0.776 
ym„.J4S1.7s (t,0.248) l r a=80.0. I^-OS-ft 71(0=0.745 
T n u k . ' 5 2 0 - " <tJM04> 1™=79.6. \a>=67.1,7)o=0.775 

7579.69 <t,0.144) I™=79.7 ^•UI+x'* 
B y,J-(32) 
B 787.8+y,J+2 Y,787.810(?) l'''=85.0,lB'=8f. 1.71(0=0.406 

1624*-y,J+4 y^J&.IS (t,0.53(5) l™=84.8, IB'=76.5.71(0=0.432 
„ « * » . « (t,0.83ro) I™=84.3. IB'=80.3.71(0=0.457 B 2514.3+y, J+6 Y , « _ 

S 3453.5+y.J+8 Yj„,^93S.25 (tjo.9413) l r a =W. 7.1B=?9.8.71(0=0.482 
B 444i6+y,J+10 Y , ,^*«»-35 it,10313) 1™=83.9,1W*80.0,71(0=0.507 
B 5482.1+y,J+12 Y 4 M f c y » M 9 J 4 <t r '01l7) l '"=83.7, ["tai.aTIOKasa? 
B 6570.5+y,J+14 Y ^ j ^ I W M e < ,,0.9613) I™=83.6, I^tSS.«, 71(0=0.556 
S 7705J+y,J+16 Y f I „ > > »»35.«7(t T 0.95r9) I"'=83.7,ll"=87.0,71(0=0.579 
B MI7.3+y.J+18 Y „ , ^ , » « ^ 5 (7,06913) ['"=83.8, Ira=80.6,71(0=0.603 
B 1011t3+y.J+20 Yun^'iS'.Os (t,05417) l™=S3.7,Ie'=78.4.71(0=0.628 
B 114O03+y.J+22 ymnt1lU2J>S (t,0.3515) 1<"=83.5. IB'=S0.2, 71(0=0.653 
B 12732*+y.J+24 Y , , , ^ , , ' ^ ' . * * (t,0.2620) l"'*S3.3, lB'=75.3,7)0=0.079 
B 141172+y, J+26 Y 1 I m . , ' 3«S.OI0 (t,0.48KI) I r a=S3.0, l»=76.9,710=0.706 
B 15554.2+y. J+28 y,„„ 143TJ0W (t_0.18«) I r a=82.8 

J*30 

im s 

J«26 

•M4 

J«22 

jdia i_ 

1?1>M+x 

13764.2+x 

M37.8+X 

6787.2+x 

J*10 •4
7 

3742.6+x 

J+« S 2496.0+x 

J«« R 20M.3+X 

J+4 70
0 

1352.0+x 

J«2 W> 
ID 652.3+X 

SD-1 band 

J+28 5 1S554.2+V 

J*26 
S 14117.2+v 

• M 2 

7652.9+x -1*16 

65M.5+X J+14 

5S90.6+X j + 1 a 

•>-«"» 

127323+v 

114IM.3+Y 

j+ao t s ioiiu«» 

J+1« £ t 8M7.3+» 

7705.»+v 

6570.5+v 

5W.1+V 

4442.6+v 

3453.S+V 

j «« : • 2514.3+v 

J+4 S 1631 B+v 

m 
J+2 S 7t7.8+v 

SD-2 band 
1SGd 64' 



1&Gd 64 
Al-761355 S„:69273 S f:6185lS Q^MSlOe Qo:3101 J 

Nuclear Bands 
A SCMband 
B SD-2band 
C SMband 
D SD-4band 
E SD-5band 
F SD-6band 
G SD-7t»nd 
H SD-Bband 

K (vf ; n)'(3T 

w M M ) ( vV (" l iM ) f , < W*( , * i i 1 / 
o (vfM)(»V(v l.«)i ,«W<H«)' 

Lereft (nt fy™/ bmnenlngs: 
I 0, 7/2". 9.28 to d. %EC+%B*=100, %a=4.3x10"* 10, |l=0-884 
I 1M.9M 15, 5/2", 1.7 t ns, |fc=-0.9023 Y,»S*9»2 (t?100) M1-.E2:6=-0.932 
I 35223515,3/2",0.435ns lm1t7J2! (tU.il)M1+E2:&nO.S* 

Y„352242 (t,1003) E2 
/ 775.209.11/2" T 077SJI (+,100)E2 
J 795429.8/2- Y^MO-Sat?) (+,-15) Y.7S5-91 (t,1005) MUE2:S=<0.19| 

•17.105,3(2- Y_j4*4452(+34.85)M1(*E2):8--0.10I4 Y,,,652.*22 
(+,100l)M1+E2:6—0.575 Y0»»7.»2 (t,71.41l)E2 

K 873459,11/2*. 1.66 ns ym7T.6l (+1O01)E1 ? „ , * » • " ( t .45t)E1 
Y0873.f2<?) (+,422) 

K 955.81)1, (13/2)* Y r a « 2 J 2 ( t r 4 3 ) ) M 1 y„130j1 (+,1001) E1 
1026*12.3/2* Y^SW-S'S (t,9.12)E1 Y I H M ' . * 8 2 (t,1C0l) 

E1(+M2):fe-0.056 
108523. (5*r.7/2.9ffi-) 1,^239*3 (t,10025) ym920S (t,38 12) Y„H»«54 

<t,753») 
112449a 1/2*,3*2*.S*2* Y 1 0 J 7 »»>2 ( t 9 . 3 l l ) M 1 ym307.797 (t,16.5ll) 

Y_j772,653 (t 71002)E1 
11*4.095.3/2*.5/2* Y , , , , " " (+42) Y_j7»l .»( t125) Y,M»7»-<»5 

(tT1O05) E1 Y„»*«.l»» (+,595) D.E2 
1167.116. (3/2*) Y „ , « W 2 - ' ( t , 5 8 < ) Y 0 » » « * » 0 7 (f,1O05>(M2) 
1205472,(1/2)- Y„ J3»»J72(t I100.07)M1+E2:6=-0219 Y _ J * S 3 . 4 3 1 

(+84.1I2)E2+M1:&=-8*1!| Y m » 0 W 4 5 < (t,7.92) (E2) Y,»205.e(?| 
(t<0.1) 

1348.739,1/20.3/2.5/2- y,m32t.9 {yU7) r , , S « 5 l (t,1007) 
Y m « « a r 2 ( t , 5 7 M ) 

1402407, (5*2") Y 1 1 M 3 " . < (t t14<) Y W « W - ^ ( t / 2 ) \H02-»1> (+,1006) 
I 14834011.(152)- Y_.SW.8l <t,442)E1 Y m 7B8.7( (t t1O0r)E2 

1487.807,1*2".3*2-.S/2" Yn,87B.« ( t 5 2 l 5 ) Y jn 'WSJI ( t 1003) 

M1(*E2):S<0.7 Y, K»322.ri (t r7.S7) 
1544.135, (3/2-.S/2-) Y _ J » I 9 ' 4 9 5 (t100 7) Y,„»379.!> (t,1005) 

Y, 154*12 (t,215) 
1557486.1/2(1,3/2.5/2- ynt?902 (t,297) Y „ „ * ' W ( t312) 

Y„_<3252 ( t 184) Y „ / 4 0 J l (+,1004) y^UOSJOS (+,959) 
Y,„t t92J3 (+,134) 

159729 l l . 1/2.3/2,5/2- Y „ „ 4 7 1 4 ' <t 10015) Y„,7W>2 (t T92) ym124S.1 
(t,11<) 

J 1609.0513,(1312") Y-,81322 (t,100l)(E2> 1m334.02 (+,993) Df+O) 
1614.056.3/2* Y „ t 7 4 « - 7 6 ( t 2 . a i 9 ) Y„_<«».» (t,0.9«) Y 1 0 7 S » " 

(+5.719) Y - j T * * * (+,1.99) Y„»2«'.7;2 (t,122) Y1K<«49.T0e (1,1004) 

1655.196, (3/2)* Y„_252J | (+112) 7 1 x , « » 6 ( t 7722) y„„433.12 
(+112) Y 1 M T«2».<2 (t,9.922) Y„ 7 «3»- '2 ( t ,9 l ) yx,1302.923 (t,1003) 
E? y„149032 (t,223) 

K 1739.72.(17/2)* YM.7M.t2 (t r100) E2 
1750.619.1/2(-).3/2,5/2- Y„o,347.7 ( t 7910) Y,m«2S-73 ( t 10s) 

Y 1 B 7 723 .» ( t63 l0 ) Y« '3«»J3( t T 32K! ) y,„IS3S.St (+1005) 
Y,1751.0«(?) « 21 l!) 

1751.12(7) Ym»77.»2(?) (+,1O0) 
1772.835.1/20.3/20 T„_6«6.0l (t1009) yvm74$.0i ( t493) 

Y m 9S5.715(t77<)(E1) Y_.M20.6l ( t141) Y.»772.8(?) ( t 3 3 ) 

184441 7,1 /2D*2,S2- T H O * " - " ( t 10010) imJHTJS n^SlB). 
Y„ 77027J2 (t T105) Y - J » < « 2 2 3 (+,6015) Y , B « 7 » J < (t,90IO) 

18*W94,3/2- Y I 7 7 J 2*9.7(t ,0.3l6) 1,„,37tSt (t,3.B5) Y 1 M 4 « » - S 
(t.1-43) Y,_,7»«»< (tT4.13) Y „ ^ 2 5 . « ( t ,195) Y , „ 9 « . r a 5 
<t 16.25) 1mU7SA ( t1004)M1 Y _ J » « 4 0 J 6 6 (t97.33) E2(+M1):6>1 
Y ^ i a a Z S t t ^ S Z l M l f + E ) : ^ ! Y.7S92W) (tT0.55) 

199943(7). (15/2*) Y,«„390^2 (t,100) E1 
20584113,(17/2)- Y 1 _,4«.»2 (^192) (E2) ^^£7*2' (t,100l) M1 
2088.479,1/2(-)4ffi,5t2- Y,„«85-S ( t31 I I ) Y„„»«-42 (1,7125) 

Y i m » » . 6 (t,5725) 1,m10«Xl rflOOM) Y _ J » 7 3 6 J 2 (t,93l3) 
Y ,„»»2M (t,169) 

212645,1/2,3/2,50- Y 1 - J 72J-7 ( t 10025) Y i m »«» -7 ' ( ' ) <t,<37) 

Y_,»774.< (t r7525) 

2158364, (3/2)* Y , n < 5 « « (t .11<) Y , „ « > « ' (t,7-35) Y t a l 6 ™ « 
(t,3.58) y,m9SZ7) (+6.9B) Y „ „ * « » . < (1,10.819) (M1) Y,„»M>.6S7 
(t,34.2ll)(M1) Y„,»3«> " 5 ( t 1004) El Y - , » « » • » ' (t,19-2 " ) 
Y t „ » « J J ( t f 38) 

2199.9011.1/20^2.5*2- Y , » , » W ( t , « 5 ) Y,_,»»4.3 <t_2' 5) 
y„„1032*{TS3te) Ynu'lSS.* (t,742l) Y,„,«>75-.0' (t,425) 
Y_jJ»*7.7 ( t / 7 5 ) Y l_2034.«(t,10016) 

223142,(17/2") Y 1 B 1«22.72 (t,934) (E2) Y 1 W M * « 2 (t,1004) 
2261449,1/2("),3/2 y,m774.0 ( t 74 ) Y t M 1 » * * « (t.328) Y „ „ » 0 « J 3 

(t,12<) Y „ M > » 7 - 5 (t,48«) Y „ „ » M - 6 (t.128) ym,12M-72 ( t30s) 
Y,„»4«.4 (t,36«) Y-j '909.3' (t,1008) Y,«20»SJ <t.16<> 
Y,226«(?) (T,12I2) 

2300.726,1/2D,3ffi Y1 n,S86.«85 ( t484) Y l m ' " 5 . » (t,487) y,m1273.9 
<t,3.5!7) Y„,M83.«' (t,597) Y „ 1 » « ^ l (f100«) Y 1 l t2!3S.72 
(t,264) 

2314.1 7,1/20.3*2,5/2- y,„1497.0 (t,10025) 1^149.1 (t,7525) 
238342.(19/2)- -1^32932 (t67()(M1+E2):8=-0.095 Y 1 7„6<3.72 

(t,1002)E1 Y ) a , * M . 5 2 ( t , 7 7 2 ) Q 
2401.12,(21/2)* ynMeS1.4l (t,100)E2 
2482.7819,1/2,3/2,5/2- Y j - . ' i 'J 'O ( t 29 l< ) T ) | H I 3 3 » 4 (t,36i<) 

Y„_»357.» (t,95) Y _ j 2 ' » 4 2 (t,100M) 
2503.72,1/20.3*J,5J2- y^SU ( f 2 2 l l ) 1,^333.7! (t,10022) 
251443(7) Ym i.,7iS3.42(7) (t,100) 

2523.92,(21/2)" Y J J J I » 2 J 2 (t,192)(E2) 1^435.92 (t,100l) E2 
2570.13,1/2Jffi.5e" Y , _ . < * 3 4 ( t359) Y„„»«»-< ( t126) 

y,„1S43A3 (+10025) 
2590.0610.1/2,3*2 ytu,1045.9 (f2412) Y 1 M 1 " < » 4 (t 186) Y 1 4 M »67 .» 

(t,29<8> Y,_ ,»M«^ (t,126) Y, 1 2 I»«65.1 (t,74) Y 1 K 7 » S « ^ (t,85) 
Y m »?72.9( t ,35l2) ym2237.3t (t,100l2) 

2599419.1/20.3/2 Y1M4«>S5.< (t,12<) Y , . , " " - ' ' ( t , 6 3 ) Y„~»474J 
(t,a<) ymtS72A (+63) y„,1732J!< (+,1008) y„^247.02 (+684) 
Y,_2434J4 ( t^0<) 

261325, 1/20.3/2 Y , - , * " ^ (t,5012) Y 1 1 M74«8.3 (+4412) Y 1 0 7 W « - 4 
(+256) Y_j2261.0(t,100l2) Y,«2<4»2 (t B1 12) 

2683429,1/2,3« Y,„,'<W».« (t,145) Y 1 M 4 » » ^ (t,195) y,„1477.7! 
(t,38l0) Y„_»SM.S< (t^9<0) Y„_>S5»J1 (t,52lo) Y i a r 7»«56.» 
(+,10010) 

270244,1/20.3/2,5/2- Y, - , '«7 ' -« ( t36 14) y„u1SS6J (+6020) 
Y,_2S38.34 (+10040) 

2757219,1/2,3*2 Y,«,1269.7 ( t 5 3 ) Y„-<632J <t,93) Y,„'7a».4 ( t 7 ) 
Y „ , r s « . 1 l (t,1009) Y_j2404.92 (+,316) 

276844,1/2,3S,5*2- y,w1S23J (+,6730) Y - j2< ' *»4 (+10033) 
2808.65,1/2J/2 YMMiaWSt tZew) Y 1 1 O T ' « » - 3 (t3216) Y„7»99».3 

(t,8040) y^4S3S (t,1002o3 
2824475, MTrair y,ut1230.St (t,11 r) y,„,1337JS ( t 3 l ) y,K,1422.l 

<t , 6 i > ) Y 1 O T » 7 » 8 i (1,182) y„^007.9< (+1005)E2(tMl):5>2 
Y_.2472.72 (t,132) 

2830.610, 1/2*2.5*r Yjn^TSJ (+100) 
285644 Y_.,4S5J3 (t,100) 
286145.1/20,3/2 Y 1 M , 'S552 (+4020) Y„„»6« .7 (+6040) T 1 E 7 I«35.0 

( t ,50«) Y_ 72»44.7(t,34l6) Y,_2«9e4 (tlOT !0) 
2913.0810.1/2,3*2 Y 1 m " S 8 . 9 ( t153) Y , _ , l * » . 6 3 ( t216) y^707J3 

(t,93) Y„-<78».1 (t,93) y^&SOJl (t,100«) 
291827,1/20.3*2 Y 1 M J »5»SJ (t,10050) Y,_2753-2 (+,6020) 
2922.73.1/2.3C Y„„ '73S« (+,2320) Y , - , ' * ^ ^ ( t74 ) y„,2105S3 

(t,100 20) 
296146, 1/20.3/2 Y 1 M ,>7554 (+7730) Y1 M279«.S (t 10033) Y j Z M ' ^ m 

(t<100) 

http://tU.il
http://Y_.SW.8l
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e^Gd (Continued) 
2977.7a 1/2D.3/2 y,m1574A (+,8625) y„„1>10.6! (+100M) 
r„„»«S2.« (+2814) 1m,1H»S (t,23tr) y„JtSO.S <T,33<3) 
Y1t^»»2,7<t,57l4) 
2999347, 1/2D.3/2 T,«,»»«J (+,4.22) Y1B7»«>2.« <t,1.9«>) 
^012.12 (+194) Y1l4,M5I.O <+1.610) ym17»4.1 (+,3.5*6)1. 
y,mnss.6 uM y„„ii74.si (f,63<) Y „ , » » W J 2 (+,3B4| 
YnT2»»2i«l (7,1005) y,^5<7.« (+,482) yH^S34.7 (+,62) 
3003.45, 1/2(-),3/2 Y , * , " * * * (+,2513) Ylm»»7».5 (+10025) 
T I B 7H7*.S (+,3825) Y„,2»**3 (+,3825) Y«2*»« <t,3825) 
3021.05)8, 1720.3/2 r„>a««0 (t-137) Y„„"77-' (t.2013) W 

r,„,»«96J (+,176) lim1»MA (+207) T„,22M.» (t,207) Y^-WM-' . 
(7,10013) y, JtSt.O! {*f0>3) 

3057.04,1/20.3/2 y,m3tS2.t)4 (+,100) 
30703 7,1/2(-),3ffi Y,„*2S3.7 <+10027) Y^***** (+6824) l 

307933,1/2.3/2 T„„«»i-73 (+,100) M 

306443,(23/2*) Y,«„MM2 (t,100) l 

3099.7610, 1/2D.3S yjmX73.0 (+72) Y„^J«B.«r (t,1007) 
YIK293S.tJ (+265) M 

312437/0, 1/2,3)2 Y I 1 H >*I*4 (t,84) y,„*097.1 (+277) yml771.lt 
(+,10013) K M * * * * ! ? ) (t,<20) 

313442,(23/2-) Y ^ W M J ' t J K I D y ^ T M ^ (+JOOr) (E2) »* 
314946,1/2,3/2 Y,„»»«3.7 (+125) Y, 1 B202« <ty32«) y^l797.1 N 
(+,10020) N 

317559 (5, 1/20.38 yM17T2.7 (+20'0) Y1M,»*W-* (t,10<) 
y11Ml»JUO (t,40(0| Y„„a«»5 <t,3020| y„J0S0.74 (+5020) 
Y„^»«»-* (tY«0<0) y„J3S»£ (t,85) ym2S23.3l (+9020) 
Y„,«»ftM (+,10020) 

320144. 1/20.3/2 Y1 i 4 )>S57J(t,4a«) y,m17MS (+6040) T„^»MJ 
<t 10060) ynt^07SA (+8020) Y„ 723«J(t,32«) Y,e2M»-2 (t,3S M) ™ 
Y1K303«^5 (+,6020) ° 

32014323, 1/20,3/2 7 MI24 (+,10040) ytlu1t*U3 (+4020) 
Y i m i?tft9 I t -M* ) H^MOM (t,34lS) yya^BOO.t (+4020) 
Y„„20(2J (+2214) Y 1 K 72«»-« (+,10020) W ^ * * " (+10020) K 

Y«2««J (t,6020> 7 „ » < M (+,4020) ° 
322732, (23/2*) y^TW.62 (t,1002) E1 Y„„»2&«3 (t,152) P 

323123, 1/20.3/2 Y n T»M.II <t,117) ymSB7*^3 (t,1002S) Y1M*»6S.* 
f+,137) ° 

325846, 1/2,3/2 ymltni£ ( t 1002S) Y „ ^ « » J (+6329) Y ^ ^ W . I 
( t .58») P 

3272J6, 1/2.3/2 Y 1 K r224«.1 (74723) Y„,2455.» (t,10033) y^iSO.7 
(+,3320) p 

329423.1/2.S/2 r „ 2 9 « . 6 (t T100) 
329432.(25/2*) y t m i m i <t,10D5)Q 
3313*2 > « 1 / 2 n J O D Y m , » « » « ( t , 3 » I ^ I I l M I U l ) W 2 * 0 

(+102) Y 1 W « 0 « 3 (t,10?) Y H ^ W - S <t,3f) Y n ? 2 « « ^ « ( t12«) 
T l H 2 » » J (t,100<) (M1,t2) T M , 3 » « J ( t T L7«) 

3319.04,1/2D.M Y 1 M ) »» '« .1 ! t ,100») Y „ , 2 9 6 5 J ( f55 l» ) ym31S4.0s 
<t T68U) 

3340.65,1/2,3/2 Y 1 > K 2H5 .0 (t6733) Y „ ^ » » ^ ( t 10033) yn7iS23J 
(tT9033) 

33652s. mOSn y,m1»77.7 (t,84) Y „ ^ 2 « - I (t.4.024) Y„,2S4J.1 
( + 1 2 0 Y I B32«>-22 (t,100») 

33M.7I0,1/2.3S T„30K-4 (t T100) 
3367.02. (27/2*). 6.0S ns ^ I S I K l ( t100S)E2 Y«,,»S3-<'4 ( t 16») 
(E3) 
340345. 1/2D.3/2 Yu^ ' iSSJ (tJ0033) Y ,« ,»» ' *« (t.10033) 
ynl2Ste.3 (t,10033) Y j u S M " (t,6025) Y „ , 3 2 3 " (t,50l7) A 

341MS. 1/2rWffi y,^tS31J> ( t5527) yaJn2.S ( t 10032) Y , B 3 « « J A 
(tT7332) Y 1 M 3 2 « J (tT6832) >, 

343144,1/2D.3/2 Y,n307*.9 (+10033) ym3SSSA4 (t53>3) 4 
3442.96. 1/2.3C Y , I B 23»7J ( f 10037) Y n 72«2S-7 (T5326) y^SO*)* A 

tt«2«) ^ 
3466J5, 1/20.3C T 1 a ^ 2** ' • ' , (t,5833) y„2»9.7 (t,6342) Y , a 3W' -« . 
<t 7 100») " 

347323, 1/20.3/2 Y , _ 2 4 « ^ (t,14e) Y n 7 2 » » ' (1,203) Y 1 M33(WJ3 ^ 
(t.10022) * 

3466.25.1/2.3/2 Y 1 1 f 723»9.0 ( t ,59l) Y,,,3<33^S (t,100T) * 
3499.67.1/2D.3/2 Y»,3I47.0 (t,904O) y,^1335/> ( t 10030) ^ 
351624,1/2,312 y^31U44 (t^OO) /I 
3535.14, 1/2D.3C T I B 7 2 5 0 f J (tT18 (0) 7 n 727Y».0 ( t IB TO) y^lttlJH A 

(t,10C25) Y„,3J7».* (1,2010) 
3543.9.1, M20S12 yn^37».t4 (tT10l)) 
361142.(2512)- Y t B i3«3.73(t T 12l)L> Y j ^ ' O ^ - * ' (t,100<)E2 
3631*3, (27/21, 0.7 ns ym^4S.01 ( t 4 2 l ) D y„^,337.72 ( t 5 5 l ) D 

T O T « « M S ( t t 1 0 0 9 ) ( E 2 ) 
376524, (292) y^37L23 (t,1O0) 
40B4J4, (29121 ytm412SS (tT100) 0 
4323.73,(29121 Y,„,7»2J2 (t.,100) (E2) 
4340.04,(31/21 XiMi2»K«3(t T 22l)D Yj,„70».03 (t,1003) (E2) 
4Mt74(?) , (29a*) Y,a„»W.«3 (t,100) 
4571J5 Y4»,24».J3(?) (t,100) 
4719J4.(33D*) YuoSTMSfl) (t r5.74)(E2) Yu.379.43 ( t ,100» D 
460144(33/2-) Y ^ , * " - ^ (t ,10f) ymu747,43 (t,100S) (E2) 
605224,(35*2") H m M f t M (t,1Bf) Y ^ T " ^ (t,1O0I)(E2) 
5300J4. (37/2") Y ^ j z ^ O S ( t ,69f )D YanW' . 'S (t,1003)(E2) 
546234,(37/2*) Y,o„«<l^3 ( t^21) 0 Y m , M « a (t,100() (E2) 
563335,(41/2-) YUH333.23 (t,100) (E2) 
566025.(39/2*) Y a H 35« . (3 (t,100)D 

60M.I5, (41/2*) Y ^ , * " - * ' ( t J » ' l (M1+E2)t8=t0.162 yua«X.S3 
(t Y100i)(E2) 

6264J5 Y - I 4 »3»J3(?) (t,100) 
647025,(45*2*) Y B B * * * ^ ? ) (t,4.95) ymH3TI.*S (t ,100l) (E2) 
665646,(49*2'),2.0 ns Y | m > 6 & 2 3 (t t100)(E2) 
7621.56, (63/2*) Y M M » « J 3 (tY100) (Q) 
762447,(51/2-) Y ^ M S K M (t T100) 0 
79M.67, (53/2-) Y „ „ ' « . * 3 (t,100)(M1) 
6217.67,(53*2*) Y a M « W ^ 3 ( t 100) (Q) 
•43327,(55(2) Y „ , a » M 3 (t,13 t) ym*t1^3 (1,100 »> 
•557.07,(57*2*) Y M J ' ^ ^ (t r31 I ) Y T O " * ^ (t T1O0l)(E2) 
694037.(57/2") Y M U S W - J S ( t ,822) Y 7 M 7»«».»3 (t r1O01) (Q) 
9273.0 7(?). (57/21 Y , , „«7B43 (f100)(Q) 
9325J7,(59»2) y^TUJattlOO) 
943737('/).(590) Y m » « * » 3 ( t ,25l) Y«„«* .>3 (t,1002) 
950137.(61/2-) y^TMS ( t 12.02) l ^ H l ( t100 / ) (E2) 
1036137,(63(2) ymt$60.l3 ( t 4 5 l ) Y M l t 9 2 * 0 3 (t,1004)(Q) 
1051037, (630) T. 
1060137.(65/2-) Y M 

1066037,(6312) Y M 

1093037,(6512-) T„ 
1101137,(65*2) Y n 

>* (T,100) 
n »10033(1-100)(Q) 
,J3«.73 ( t , « 0 ) 

,56*33 (t,1004) yKa142g.73{jeU)(Q) 
. „ H , I » . « (t 7*S2) yMi501A3 Ct.1»4) 

11199.77,(67/2) Y 1 1 M 0 » » . 3 3 ( f l 8 < ) Y 1 0 i M 5M.»3 rflOOI) Y 1 B m «35.03 
(+502) (E2) 

11711.7 7,(67/2) Y 1 1 K a IH» -S3 (t.100) 
1226635P), (67/2) Y 1 1 1 M «W».«3 (t.100) 

12383.77, (6912) yn7,£72.13 (+1005) 
Y, 1„,f372.03(+ TS5»)<Q) 

124663«(?|, (69K2-) Y 1 1 B,>»57.»3 (+100) (Q) 
125W3*(71*2) y„„JKM3 ( t J W B I 
12751341?). (71/2) Y l t M 0»55S!43 (+100) (Q) 

12967.17, (71/2) Y O T B 2 ' 5 < 3 ( ? ) (t,397) 
yamtSt\93 ( t904)(E2) Y„ - , » -W.«S (+S94)(Q) 

13189.15.(792) Y i a s 181W.63 (+100)(E2) 
1327835,(73*2) ytjM31t.4S ( t100) 
1356723, (7S2) Y J O T 2 * " 3 ( 1 , , , 0 ° ' 
1410835.(77/2) Y 1 1 K 7 S4I .43 (+1004) y,„u919J3 (+74<) 
151«33S.(81/2) Y14„|,>0S«.73 (t,100) (Q) 

„»»«3.93 ( t78a) 

„583.73 (t,1006) 

„M4 . 13(7) Jt 100) 15997.49.(852) 
K,J-(51/2) 
6173*»,J+2 Y,8'7.«f (t 70.163) l"'r=87.4, I^^SfiS 1)u=0.321 
12»2.0tx,J»4 Y n b l « « « - 2 ) ft.0.68 7) l"'=«7.3, IB'xS4.0,1><t*0.344 
19933+K, J*« Y , - , „7» ' - » ' l"=S' r-'. lB'=«3.ft 7)0=0.358 

3561.6*1, J+10 
441I.7«.J+12 
53254tx .J*H 
62123»x, J*16 
72912tx,J>18 
S3513+X.J+20 
9465.7+x, J*22 

ym4.,K».H (t,0.96)0) l<'>±86.S,\<!>=81£,1ta=0.4t6 

• W i * 5 7 ' " ( V 0 0 ' l ' " = » a i R ^ « l f t ' ' < w t l « » 
I , , , ^ " * ? ! (+ T105I0) I r o=«6.0, I B t79.4 , Tlua0A66 
T u n . . * 5 7 - ' ' ( t , . 0 - 9 8 '0) I^'^SS.?, [ Bt77.S, r)i*=0.49> 
y^,,100t.7l (tT0.95ro) l'"=85.3, l<"=76.9,Ha=0.5l7 
VTm-*"*0-7' CtJB.B0B) I™=S4.S, IB'=75.3,7l0)=0.544 
Y - »f»3.«f (+0.835) I " ' : ^ ^ . IB'=74.9, »(o=0.570 

< M z n .. , - _, 
10632.9+x, J+24 y11S72C l">=84.0,1<*>=73.3.7lo=0.597 



• • iFGd (Continued) B 

J+42 S 23641.1+1 

j+40 8 S1SM.Su 

J+3« 
s 
8 arassj+x 

167S5.5+X 

15S50J+X 

J430 i 144S3.5** 

J*28 " 13121.?** 

j*m 5 1iaS4.7*r 

J+24 - 10632J+X 

J+22 S S4SSL7+I 

J+20 F I351.B+X 

J+1S 
§ 
S reu.2+1 

J+14 »7
 

S32.E.4+X 

J+12 1 ! i « I I 7 « 

J+10 o 3561.6+x 

J+8 i I 27533.li 

J+6 
CM 
K 1M3.ft*ir 

J+4 i 12S2.0+I 

•l-'51"> 
SD-1 band 

64 
X 11654.7+x, J+26 T„ i m , »a2 'J l 

l"'=83.S, I'tTa 1,7)u=a625 
A 13131.2+x, J+28 Y r M W„1'276.Jj 

Im=83.0, IB'=72.1,71(0=0.652 
^ 14453-2+x, J+30 T111JltIJaa2.(H 

im=a2.6, iw=7i.9, r>u=o.eao 
A ISlSBJttx, J+32 T 1 M O „'M7.6l 

l"'=a2.2, l<"=70.7. 71(0=0.708 
>* 17295.0+x, J+34 7,ml„1444Sl 

I"'*8T.7, i«t77.a TKO=O.73« 
A 18795.5+x. J+36 ytmltt1S00S! 

I"'=8J.3, ls,=69.8. Jho=0.765 
A 203S33+X, J+38 Y i m M lS57 .»2 

I"t80.9, lm=69.7. 1)01*0.793 
A 21969.0+x, J+40 YM H b I»5IS.73 

l"'*S0.5, ll"«70.9,nm=ft«22 
A 23M1.UX, J+42 T1 1 1 1 f c,MW.»4 

l">*80.1, 1<"=69.2, 7lo>=0.85f 
4 25371.0+x, J+44 Ta„,„'H9.9» 

I"t79.fl 
B y,J-(71/2) 
B »77.0+y, J+2 yr«77.05 (t,0.40«) 

iB'=r«as, nu=o.-H4 
B 1777.«+y,J+4 T i m j91».e;> (1,0.446) 

IBfe99.0, 71(0=0.460 

J+2S 
S 
5 16342.4+v 

J+26 S 1 14S36.1+V 

J+24 
IA 
n 
2 13365.4+v 

J+2S 
| 

! I 11S90.3+V 

J+20 
S 
5 1064B.7+V 

i 

J+U 
,! 
•i S364.0+V 

J+16 - S131.3+V 

f 
J+H ' CSSOA+V 

J+1! 
5 
5 5S19.2+Y 

1 
J+1D ? 473S.1+V 

J+» S 3705.3+v 

J+6 J 271B.6+V 

J+4 S 1777.6+v 

J+2 « 877.0+V 

J-<71/!1 V 

(t,o.ao«) B 

(t,0.72 7) B 

(t,0.606) B 

(t,0.515) S 

(tT0.38S) B 

(tT0.28<) B 

(t70.193) B 

<t,0.10J) B 

(t,0.06S) B 

(t,0.03r) B 

S 
l"tS4.4, 

C 
i"'=se.6, c 

J+12 &E 6179.3+2 

3 
J+10 S 5017JJ+2 

J+8 • 1 3MB.7+Z 

J+6 ! i 2852.3+Z 

J+4 
I 

« 
i 

• 1847.6+z 

J+2 i i 
> 

895.ft*z 

J-<77/2> 2 

271t.«+y.J+6 Y , „ W M ' . < ' 5 l™=S7.1.1»=87.S, 

3705.3+y, J+8 y,,, SM.73 I<"=87.2, I°'=S6.8, 
71(0=0.505 
4731.1+y, J+10 1^^1032*3 (t,0.86)2) 
l'"=87.7, l^JB.S. 7li»=0.S2B 

SD-2 band SD-3 band 

5618.2+y, J+12 •tm^10$1.15 Iro=86.9, 
IB'=50.0,7110=0.553 
SSSOJ+y, J+14 Y„,M7J3I.»< (tr1.00)4) 
l'"=aR6, l B =Wi , 7lm=0.57« 
6131 J+y. J+16 T^i^'MI.O* (tr1.02M) 
l"^8&4\ \a=77.4, 7)01=0.603 
»W4.0+y, J+16 Y„„^»23J 
l'"=SS.O, IW=75.S, 71(0=0.630 
10649.7+y, J+20 Ym f c yl2»S.74 (tT0.66fO) 
l"'=S5.6, ]<"=72.9, Do=0.6S7 
11990J+y, J+22 Y,0HO,,»3*'.6< (tT0.S6W) 
I"'=85.0,1».7a+ 7Ka=0.6«4 
133»5.4+y, Jt.^ Y,„«,,»3»5.l< (t,0.52«) 
l'"=84.6, l"'=7t.S, Tt(0=ft7rT 
14«3«.1+y, J+26 Y 1 B a , y «»>.7S (tr0.42«) 
l'"cM.T, IB'n7l.9, Ha>z0.739 
16342.4+y, J+28 1,^,1506*5 (t,0566) 
I"»r«3.6 

I,J-(77/2) 
S35.D+2, J+2 Y,*95.94 (t,0.6416) l">-B9.3. 
l®=7f.3, HwO.462 

ie47.»+x, J+4 ymJS2.06 |'"*8S.2, IB'=76.3, 
Tii^O.489 

28S2J+I. J+6 1,^004.44 (t,0.64l6) 
I'"=fl7.6, lra=76.9,7I0KO.SIS 
390».7+l. J+8 Ymju'056^4 (t,0.64)6) 

I"'=a7.1, Ira=76.6,7lc»=0.S41 
50173+z, J+10 Y,*„7«W.6< (tT0.80te) 
I'"=36.6, lw=74.9,1\(H=0.56a 
6179J+X, J+12 lmJa11S2.04 (t,0.96l6) 
["'=«.>. Iw=7S.0.71ovri).59« 
7394.S+2, J+14 Y „ m i « I 5 J 4 (t,0.96l6) 

l™=a5.6, I s'=75i, 7 )«B0.«I 
8663.1+z, J+16 lmM12SBS4 (tT0.96)6) 

I"'=S5.», lB'=74.f, 7)co=0.64S 
9985.S+I, J+18 YM^^'322^4 (tr150S4) 

Iro=«4.7,1BI=73.7.71(0=0.675 
11362.4+1, J+20 Y 1 - f c J t'37«.«5 (tT1122<) 
\<"*84.3. Ira=73.5,71(0=0.702 
12793.6+1. J+22 Y„ l t,„743l^5 (t,0.S6l6) 
ln'=83.ai lB4=7*5,71(0=0.729 
142783+I, J+24 ytmul14l4.S5 (tt0.S6te) 
I'"=83.S 
D s 
E t 
F u 
Q v 
H w 

SD-7 band SD-8 band 

SD-4 band SD-5 band SD-6 band 
1 4 ?Gd 64 v 
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^ G d 



1 l ? G d (Continued) 
D 1S933.7+y.(55-) Y ^ ] ^ » i m J 2 (7*0.5413) 1™=85.7. IBJ=71.8,71(0=0.650 

43441, (1.2*) lm,t224^S (t,10033) TJ W >2J«3.0<(?) ( + , 8 3 0 ) 0 14261.6+y, (57") 7 1 2 B b y ' 3 2 7 . 9 3 (t0.119) ['"=85. 1,\a-79.S, 1)01=0.677 
Y,„,»»3.4< (t,SS35) Y0«»443<7) ( t y -8 ) 

43791(7), (1*,2*) Tm,1(Xa^3 (MO 14) YjnoZ'MJSI?) (t,100a)) o 
T 1 T Or67».S5 (+,10034) Y„«7»3(7) <t,-6> D 

44061.(1,2*) Y 1 1 M 2«SJ5(7 ) <t42'5) ytm3t97.74 (+8830) yM 137S9J D 

<t,7330) Y.44062 (+,10030) 
44411, 1,2* Y„«»9» ' (7 ) ( t ,92«) T 1 M 7323»< (t,64l8) Y„444Sr 
(t,100l8) " 

45241(?) T l m 3389.»5(7) (t,1004l) Y,»3»*52(7) (t,4l30) = 
45302(7). (1.2*) Y ^ W - S s i ? ) <t42M) v,M293S.0<(7) <tJ0028| £ 

Y0«5312(?> ( t - 1 4 ) £ 

4545.5K> 71 < 0,2737.24(7) ( T 1 1 4 ) Y a u i W - U (t-IOOtr) E 
y^USsm (t,117) T x l 4 S « a . > 4 (t,227) W « 4 5 . 6 3 ( t , 5 0 l l ) E 
r l i M 2«S2.74 (t T164) T 1 U 4 34».35(7) (t,94) £ 

H 4731,14* T , 1 M SM (t,100) E 

4745.510 Y „ B » « 5 J 5 ( 7 ) (t,36l4) y^^SSI.03 (t10025) 7 | M » S M 4 e 

( t ,44 f» 7 | o ,J3»I.0s(7) (t,19».) Y„,4>072 (t,752S) g 

-4 4835,16- T , „ / « ( t r 1 0 0 ) £ 

H 5427,16* yultS94 Y^WS g 

A S451.17- Y „ » « S <t,100) E 

5S31, i r T l O T « M (t,100) E 

576S.18- V . W T B . J M O 7„,M6 £ 

8312,(19-) r t 7 „ M 7 (t,100) 
6449, (20*) r ^ S M (t,100) 
6496,(21") r ^ W (t,100) E 

7276.(23") Y.^780 (+,100) £ 

7930.(25") T m , 5 5 4 (t,100) £ 

8325.(27-) r 7 W ) 3 S S (t,100) 
9410(7). (28*) 7„i5«»S (t,100) 
9497.(29") 7 ^ 1 1 7 2 (t,100) 
9582.(29*) y M 1 | > »72 (t,100) 
9851.(30*) r , « « 9 Y.^,354 
10532.(31*) Y^SSO (t r100) 
11231,(33*) Y 1 0 K 1 « » (tT100) 
12185.(34") Y l m 1 9 5 4 (t,100) 
12678, (3S-.34*) lt2,„4S3 ( t 100) 

C I , J-(30) 
C 780+x(?),J+2 7,7801(7) (t,0.1S) t"'=80.8.]al-114.6, 7110=0.399 
C 1594.9+x, J+4 7 , ^ 8 1 * 9 3 (7,0.829) Ira=82.2,[B'=117.6,71(0=0.416 
C 2443J+X. J+6 7 ,^ ,848.91 (t,1.038) l™=83.6.Iw=7fl2.3,7>(o=0.434 

C 7301.4+x, J+16 Y ^ / O S B J i (t^-106) l'"=S6.2. Iw=90.7.7)(o=0.S39 
C 8401.7+x. J+18 Ynm^OOOJ* <t,092 12) l'"=86.3, lB'=90.9, 7><o=0.56l 
C 9546.0+x,J,-»J Y , ^ „ » * 4 J 3 (t,1009) I™=«5.5,!B'=86.6,7>(0=0.5S4 
C 10736J+X.J+22 tmm,11»Ml (t,0.986) I™=86.5, IB'=84.6, 7)io=0.607 
C 11974.3+X.J+24 Y„ m . ,"237.82(t T 0.e2«) I'"=«B.4,I0'=a2.r.no>=0.63> 
C 13260J+X.J+26 y 1 m t < M »285 .53 (+,0.567) l'T'=86.3,IB'=79.5,71(0=0.656 
C 14597.6+x, J+28 T , a n . , ' 336 .83 (f0.52S) I'"=S6.0, IB'=79.7. 71(0=0.681 
C 15984.6+X.J+30 Y , U - . I ' 3 « 7 . 0 3 (7,0.356) 1<"=85.8, IB'=76.5.7)(o=0.707 
C 17423.9+X.J+32 YtsMM'OSJ ' (7,0.214) I<"=85.5, 1ra=72.9, 71(0=0.733 
C 18918.1+X.J+34 Y ) M 4 „ ' 4 9 4 . 2 S (7,0108) l r a=85.0 
O y. (29") 
D 727.9+y. (31") Y 727.91 I r o=83.ft 1B'=91.7,71(0=0.375 
D 1499.4+y. (33") 1^^,771 JI (t,0.34l2) l"'=84.3, IB J=94.1, 7>io=0.396 
D 2313.4+y. (35") Y „ ^ / ' 4 . 0 1 (7,0.69 15) l"'-84£. IB'=93.5, 1)10=0.4(8 
D 3170.2+y, (37") Y n , k y 85S.8 l ( t ,0.84«) I'"=S5^,1B'=91.1.71(0=0.439 
D 4070.S+y, (39") Y J O T , ^ . ? ! (7,0.9918) !f"=B5.5,IB'=90.7,7lio=0.461 
D 5015.7+y, (41") Y<o7 1^944.8l (7,0.9631) l'"=S5.7, IB,=S8.3.71(0=0.484 
D 6005.8+y. (43") ! „ „ » ' ' (1,0.829) l"'=85.8. IB,=87.0,71(0=0.507 
D 7041.9+y. (45") Y„»„'036.7 I (7,0.75 IS) l'"=85.9, IB=«6.S. 71(0=0.530 

C 4260.9+x, J+10 Y J J J J . , * * * " (7,103 10) l<"=a5.0. IH'=95.5, 7)10=0.475 
C S231S+I.J+12 Y,o„.,97(.03 (7,0.939) if'tflS.S. IB'=94.6,71(0=0.496 
C 6245J+X.J+14 Y B M . , »<"3JS <t,1 067) l'"=85.9, r r a =93A 71(0=0.517 

15639.8+y. (59") Y H J B ^ ' S T S ^ S l"'=84.9, lB'=79.r. 7)(O=0.7OZ 
1706B.6+y. (61") Y| B 4»„»428J4 l'"=84.7, I W =76J , 111x0.718 
18549.9+y. (63") Y 1 7 M W ' * » ' - 3 5 l"t»4.4.1B'=77.S, 71(0=0.754 
20082*+y. (65") Y, i M 0^»S32:95 l"'=84.2, IB'=7ft9,71(0=0.779 
21666J+y. (67") •tma,,1S83.$S l'"=S4.0 
X. (24") 
817.1+z. (26") tJS17.11 I™=82.6. IB'=S4.7.7lm=0.320 
1281.4+1, (2F) Y„ 7„664.3 r l'"=S2.R 1B'=83.0,71m=0.344 
19935+z, (30-) ymu,71Z5< l'"=82-8, lw=87.1,71(0=0.369 
2755.7+1.(32-) 7 1 m „ 7 8 * . B l l'"=82.7,l'* ,=a2.fl, 71(0=0.393 
3565.8+1,(34") Y m k . f ' f t ' " I"'=S2.7, Iw=30.6,71(0=0.417 
4425A+I, (36") Y , , ^ , , * ! * ? ! I'"=82.6, Im=79.7,71(0=0.442 
6335.4+1. (3T) Yuj^SO*.* ' l'"=a2.4, Im=76.3,71(0=0.468 
6297.7+1. (40") YuauSf f" 1 l'"=fl2. (. Im=77,1,71(0=0.494 
7311.9+1,(42-) 7 „ M „ ) 0 r 4 J l l'"=8l.a lw=74.6, 71(0=0.521 
83797+1. (44") Y n „ „ « W 7 . « l l";=87.5, lB'=74.2, 7110=0.547 
9501.4«,(4r) Y U K M ' 7 3 7 . 7 1 l'"=S7.1, IB'=73.5,7)10=0.574 
106775+1, (4B-) Y K 0 1„?»78.» I !'"=80.a, lB'=72.2,71(0=0.602 
11909.0+1, (50") Ytom.j l iS'Ja l'"=80.4, ]w=72.1.71(0=0.630 
13196.0+J, (52") Yum^'^S^OS l"'=80.0, lB'=77.7,71(0=0.657 
14538.8+1, (54") ymuJ34US I™=79.7,1B'=77.6,7lo>=0.685 
15937£*z. (56") Y M ^ ^ ' 3 9 8 . 7 5 lra=79.4.1»=70.7.7)10=0.713 
17392J+Z. (58") Y l w b l ' 4 5 5 J S l"'=79.0, lB,=70.5,7)10=0.742 
18904.8+1. (60") Y 1 7 m „ ' S ' i - O S l"'=7«.7, lB ,=72.3, 7)lo=0.770 
20472.1+x, (62") Y 1 1 1 0 S „ '567J5 l'"=78.5 
11,(271 
688J+U. (29") Y,68S.33 l'"=82.8, IB'=83.3,7)io=0.356 
1424.6+u, (31") l^J38J3 l'"=82.8, IB'=8(.1,7)io=0.3SO 
2210.2+I1. (33") Y 1 C S ) ) J 785.61 l'"=82.7, l f f l=81.6, 71(0=0.405 

4866 J+u. (39") Yjno^SJSJl l'"=32.2, IB'=76.9,71(0=0.487 
5854.6+u.(41-) Y u ^ S M J ! Ira=a2.D,Is'=76.3,71(0=0.507 
68953+u, (43") Y t K ^ ' O W ^ l 1<"=B7.7, I B '=74J, 7110=0.534 
7989.9+u, (45") Y M M „ ' 0 9 4 . S l l"'=81.3, I B '=74A 7)10=0.561 
9138.4+u, (47") Y m o „7T48 .5 ! l"'=87.0, lB'=73.7, 7)10=0.588 
10341.2+u, (4 r ) Y M M ^,720Z8l ['"=80.6, lB'=72.3,71(0=0.6(5 
115994+u. (51T Y,„, l w »258.11 l'"=80.3,1B'=73.4,7)(0=0.643 
12911.9+u, (53") Y m - W l 3 i a 6 r l"'=80.0, IB'=63.4,7)(o=0.672 
14287.6+u, (55") Y 1 M 1 , W 7375.73 l'"=79.2, IB'=77.2, 71(0=0.701 
15715.1+u. (57-) Y I U M W 1 4 2 7 ^ 3 l"'=79.2, Im=71.4, nio=0.728 
17198.6+u, (59") Y,Fn5H |7483^S 1"'=78.9, lB'=70.5.71(0=0.756 
18738.8+u. (61") Y 1 T l l M 7 5 4 0 ^ i ["'=78.6, [ra=67.3,71(0=0.785 
20338.4+u. (ST) Y l m ^ 1 5 9 9 . 6 s I™=78. ( 

D 9254J+y. (49") Y ^ ^ f l S O ^ l (t)).82 13) l"'=85.«. 1B'=82.8, 71(0=0.577 
0 10432J+y, (51-) Y M S 4 ^7778J l (t,0.97 18) l"'=85.7,IB'=79.7,71(0=0.602 
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1 ^ T b 65 
&-71115S S n:76889 Sp:32698 Q K :4656S Q n:35875 

Nuclear Bands 
A SDband 

Levels and y~ray branchings: 
0»y(7). (2"), 3.4816 h. %ECf%B*-i0O, %o<0.05 
0*x(7), (8*,9*). 5.8s m. %EC+%8*--;00 
397.2*y3. (1*) To,,»97J!3(7) (t,100)E1 
5943*1, (10*) T M 5 » * S (t,100) 
756.7*x, (11*) 1^/St.T (t,100) 
W2.4+X. (10") To„»32.< (t,100) 
I74.2+X,(111 r „ „ « - » W x ' - M I^.^Ti.9 
1111.9*x, (121 1„^f3T.T ym,,3S3 
1435.9*1. (13*) 1mn*rr2 (t,100) 
1639*x,<131 Y„.„784.« (t,100) 

fc^»-» T I 1 I M « M 1929.0+x, (14") Y, 
1937.6+x, (14*) 1ym,JS0i.7 (tY100) 
21653+x. (16*) r l m „ a 7 - » (t,100) 

T«H««*-*« < V » > 
.J7S.7 1 W . 3 7 6 
„as5.> (t,ioo> 

6>2.2 
22653*x, (1S~) 
2541.2*x, (181 W . 1 O T > ' W „ 3 7 S T „ W 
2696.3+x, (18-) 
32063+x, (19~) 
34193+x, (20") _ 
34S6.3+x(?> 1mMfl»0) (tJOOJ" 
3950.1«(7) T M M . , 0 3 . 6 1 7 ) (t,100> 
4339.0+x •f*K,t&0.im y^^.919.4 

A 2,J-{24) 
A 598.0*2. J+2 Y.596.03 (t,0.203) I r a=S5.3. I w=80.3. 71ci>=0.3»f 
/! 1245.6*2, J*4 Y M ^ W - ^ (t I0.38<)l'"=S4.9,I w=^O.a 7110=0.336 
/( 1943.4*2, J*6 Y I M f c x W * S (t T1 CO 10) l ^ ' ^ . e , I B '=79.I, 7lo>=0.361 
A 2691.6*1, J+8 Y 1 M f c J W » J 2 (t.0.9810) 1<"=B4Z l B=78.3, riorf.387 
A 3490.9*2, J+10 r „ „ 7 » * . 3 2 (1,100) l'"=83.8, IB'=7fl.0.7to=O.412 

Y M , ,„85aS2 (tl-OOfO) l nkS3.5, lB'=77.7.!)o>=0.43fl 43413*2. J*12 
52433*2. J*14 
6196.4*2. J*16 
7204.7+j, J+18 
6263.9+2, J+20 
93753+2. J+22 
105403*2, J+24 
11756.9*2, J+26 
13030.4*1, J*23 
14355.4*2, J+30 
15734.7*2, J*32 
17167.9*2, J+34 
166543*2, J >36 

Y 4 J 4 J „»n2.l2 (t t 104ro) ['"=83. >. IB'=75.9. TI<o=0.*64 
Y B 4 W B 5 » » 2 (t,099f0) l<"=82.7, IB'=77.7,7lm=0.490 
r n B | J J O T « J 3 (1,0.98)0) l™=S2.S, ls'=75.6, nm*0.5te 
IrxtJ05*-23 (t,0J9») \'"*82.1, lB'=76.3,1)0=0.543 
T O M * " " - 6 3 (tT0.889) l'"=81.9, lB'=74.5.7lo>=0.569 
l m * ' 1 S S J 3 (t T0- 879) 1™=81.5, I'tZS.S, 7lm=0.59S 
Y 1 1 M u l t 2 I » . > 3 (t t0.B89) l"'=:8r.3,1B'=74.9, 710=0.622 
Y , ) 7 i w f r 7 l 3 3 (^0.68 7) l"'=8f.O, I B '=7*8, 7>ci>=0.6«9 
tim»i132SOt (t,0.35«) l'"=80.a IB,=7i7,7>to=0.676 
1,au*,3T9-3t ( t 0.324) l r o=80.ft \m=74.2, T>l»=0.703 
T l i m „ ' 4 3 3 . 2 4 ( t 0.204) I r o=S0.2, IB'=74.9,n<i>=0.730 

.,7486.65 l'"=80.0 l"U 

JOS 5 16654,5+2 
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a 
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1 5 1 T h 6 5 I D 

41-716335 S„:85909 S p:31517 Q K :25654 O n:34964 
NucharBanas B 

B *h„n(3-> 
C SD-1 band 
D SD-2band 

Levels and 7-ray branchings: 
0,1/20.17.6091 h, %EC+%B*=100, SOSO-SKIO" 5 IS 
22.92220. 3 /20. 4.05 7 ns 7,22.922 (tT100) M1+E2:fe0.0314 
72.393, (5/2*), 0.92 3 ns ya49.40S (+100l)M1+a:S=0.062 7,7215010 

(t,0.5r)(E2) 
A 99.54 6. (11/2"), 25 3 s, %IT=93.B 4, %EC+%&*=6.2 4 y^7. 1I E3 

246.793, <S/2*.7/2'), <026 lis y„17$Ml (+,1002) M1+E2:6=05117 
Y n22».3a(+255>M1,E2 

276424 Y n 2 M l l » f (+,100) 
485.845,(7/2-) T 1 BS#«.»l)J(t T100S)E2 Y n4»3l27l3 (t,2.12) 
548.855, <3/2*,5/2*.7/2*) 7 m 2«L4323 ( t4.0l0) Y„,300.00I5 (12.94) . 

7 7 l47e\56lO(+1002)M1 _ 
j 563.988,(5/2) 7 '307.468 (+363) YMS5».0O10 (+786) 7.S83.9I 

(+,1005) ° 
1 646.025. (9/2') ymie0.402 ( t 2 7 2 ) 7„ ,S«.3<'« <t,1002) Ml ° 
! 0J6.7O7 7n6M.30lO<T,614) 7n6«3.67Kl (t,1005) c 

A 703.7411.(15/2-) 7)§,S<r*2l (+100)E2 c 

711.935 7 163.044 (+7.217) Y„,4*120H> <+952>M1(+E2):6<0.82 C 
7T16».S0l0 (+544) Ta«S.»''«l <t_1002) Y.712.0020 (t<47) C 

•41.119 YM292.JSKKt.424) T„7«».»020(t 1005) 7 a«l*«3(t.40e) C 

856.617 7 ,̂371.075 (+35.020) TB.SM.43 (+,9.424) 7n7»4.56 (+,4.716) c 

T . / n t e (t.1005). 
86643? 7M.337.80IO (t484) 7n»l«.»010 (t,1009) 
8675511,(13/2-) r ^ l l (+,100)<M1fE2) C 

917.7»7.<5/r,7/2") 7<r230.«ii3 (+12.9 is) 7B4333.f72s (t r47n) c 

7,̂ 432.1610 (t1003)M1 Y„,«4£2e (t.4.715) 7n*45.46l0 (T49.924) c 

949.076 Ŷ aeS-OOS (+75.424) Y M , * " - * ™ (+,16424) Ya4.700.32to C 
(+,1004) YB926.«5 (t,263) C 

1082.61 6. (7/2") TMi43f.«6rO (t,25.0)4)M1 YM.SW.6t >8 (t,9.414) C 
ymS9S.7710 (+51.420) 7nIOJ0.43 (t,1003) C 

8 10965619,(15/2*) 7M7209.22 (t,33) T ^ ^ S I (tJOO)EI c 

1119588 7 ,̂570.7010 (T79.625) 7M,»7056l0 (t71006) YtMl020.43 0 

(t7603) D 
12011011 7,^345.1316 ( t 10.319) YM.556 .4023 (+,13.323) y^SSSSOlo D 

(t,27.023) Y n»»2»^3 (t,1004) D 

1241.2110. (7/2".9/2-) YM,7SSJ7«J (tT100<) Y M , 9 S 2 J 7 2 2 (t,10.717) 
7, B 1M».«3 <t997) 

131943 7^,1070.63 (t,100) 
A 13195315,(19/2-) T ^ S ' S S l ( t100)E2 

1433568 Y„,5»S.»5 (+134) yut73S.07w (+958) 7^649.6010 
(1,100 7) 7^,1185*3 (+517) T 1 M »334J3 (TT494) 

152654 yml23j3 ( t 100) 
1582J9I2 7 W 93SJ7<0 (+100) 
1611.0912 7 1 0 M52».4i1 (6 ( t 12326) ym 106253 (+515) Y „ , ' 3 6 1 . 9 3 

(+12.315) Y„'S3».f3 (+71003) Y,t«»-03 (t,7.925) 
1629.668 7,„6S0.41 10 <t,46.82l) Y.,,772.0020 (t,583) Y„,»83.73I0 

( tJ00) Ya.1M4.T3 (+205) Y a w ! t t t t * ( t 1 8 . 1 2 1 ) Y1IIO>530.23 
(+40.1 17) D 

1663.1817 Ym745.40IO (t r45.623) Y M , ' " * 3 3 (+,10°4) D 
B 1693.1720, ( i a n 71 0,7S96.61 ( t ^ O O ) ^ D 

172446 15. (5/2") 7^,837.95 ( t 4.415) 7 M , 7 I7553 (+21.915) D 
7^,1471.73 (+46.819) 77J1SS2.13 (t,31.49) 7 2 J170(.63 ( t 1003) D 

1741.786 7 M ,7S3.0»l0(t29.125) ymOM.S2lO ( t373) 7 n l1029.<3 _ 
(+21.225) 7M,1096.13 (+1003) 7^,1256.13 ( t T & 3 ) 7 M ,1493J3 
( t '5 .825) 7„171M5 ( f 7 3 ) 

1773.7410 7„,855J410 (+875) 7m»197.00H) (+586) 7M,932-5K) 
(t,194) 7 a , "»0 .S3 (+284) y^O»23 ( t 5 3 3 | 7„>S25.13 (t1004) 

1841.6311 7„»S1.9220 (+27.023) 7„ , 1000.43 ( t 5.7 17) 7 n a 112i .83 
( t883) 7 M ,» t t * .»3 (+36^23) 7^,7355^3 ( t 12.013) YM >'S«3-»3 
(t,1003) 7„1769.73 (t,1206) 

A 2001J37,(23C-) 7 1 M S B 2 4 I (t T100)E2 

2045*3,(21/2*) 7 l m 3 S « ^ 3 «,495) 7,„,72S.13 (+,10010) 
2120J425, (2312") 7 1 B 0«a>.»2 (t,100) E2 
21805319,(25/2-) 7^^178.61 (+,100) not NOTE1 

B 22195722,(2372*) r , _ S 2 M I (+100) (E2) 

_ ! 26 

„287 (f 194) 

,562.61 (t,1005)E2 
,378.63 (t10010) 

23755121,(27/2") Y„„ '* .» l (+,100)M1.E2 
2468.431(25/2*) Y 3 „ 2 4 & * 3 (+10010) not NOTE1 Y, 

k * (t,265) 
2782.1723,(27/2*) 7 ^ , 3 1 * 8 3 ( t , 5 5 n ) 
2»47J3,(29«2*) 7^65 .13 (+163) (Ml) 

ym47Z03 (+626) 
3108.1 (?) ym^2S.73[?) (t,100) 
3115.63,(31/2*) Y1M72S8-4' (t,100)M1,E2 
312854. (31/21 T M T . ' S S . O (t,100)E2 
3159.04,(2012-) T t , n * 7 ) K l 4 ( t 1 0 0 ) ( e 2 ) 
3197.14 7,^,349.93 (+100) 
3274.04,(33/2) 7 „ „ i s i « 3 (+100)D(tQ) 
3287.64 Y,»„««.«3 (t,100) 
380845,(35/2) Y r M 67».73 ( t 100) (E2) 
390054, (35/2) 7 „ „ W * 7 3 (t,100) (E2) 
4147.95, (37/2) ymt>n.»3 (t,100) (E2) 
456455, (39/2) 7 , I H < M 0 3 ( t 100) (E2) 
4H4.06, (41/2) Y 4 M ,«Jf t13( t100)(E2) 
6162.6 7,(4512) Y I T O 3 » * S 8 (t,100) (E2) 
x,J-(57/2) 
728.0*K.Jt2 Y.728.05 (+,0.22 I) l'"rf2.4, l a t97 .1. JlowO.374 
1487J«,J*4 Y m 4 1 7 » 9 J 5 (+,0.375) l"'=fl3.2, lB'=95.tt 7K.w0.3a5 
23085»X,J^ Y , W ( X * » I . 3 3 (t,0.83 7) l">=B3.B, IB ,=93.7,7)nj=fl4ie 
31625+x,Jt8 Y„»„8S«.0l (tT0.985) l'"=S4.3, IBt90.9,rno=0.438 
40605+x, Jt10 Y„„„8»»:0l (t 71.015) l'"=S4.6, lra=S9.3,7141=0.460 

7 M , ,„942.8 l (t,1.036) l"'=S4.9,lB=87.l,7Hi)=0.483 
7 B M , ,»88.72 (+,0.9015) ]'"=«5.0, l B t86.6 , BOKO.506 
ymm,t1034.9l (+,0.99 7) l'"=85.0.lB-S4.0.7lo»0.529 
Y J O T . , 1 0 8 2 5 1 (t,1.0510) l'"=S5.0, [°'=83.9, Tlo>=0.553 
ynmt1130Jl (t,1.089) l"'=34.9.Iw=a2.1,71(0=0.577 
7 M 4 f c , » 7 » ^ 2 (+,0.95 ») I™=84.8, l»=80.6.1>o=0.602 
Y , „ m ! ( » 2 2 » 5 2 (+,0.908) l"'=84.7, l")=80.0,71(0=0.627 
Y„ M J . 1 127f.S2 (t T 0559) l'". ->4.S. \m=77.7,1>vx0.6S2 

50035tx. Jt12 
5992.0*x, J»14 
7026.9+x, J.-16 
»10».4+x,J*16 
9239.5+x,J+20 
104185+1, J+22 
11647.OfX.Jt24 
129255».J+26 
142555+1. J+28 
156365tx,J+30 
17061.7+X.J+32 
18551.7+1, J+34 

7lTN^X 

7, 

,1330.09 (f 0.505) l'"=S4.2, lB ,=7a.9, Do=0.678 
\t1330,7! (+ 0.274) l"'=84.0, IB=77.2,71(0=0.703 

> x « 3 2 5 5 (+0.168) l' 't83.8,I s '=79.2. T)io=0.729 
1483 (+,0.153) I™=83.6.1B'=76.9,71(0=0.755 

1535(7) (t0.053) ['"=83.4 20086.7+x(?).J+36 
y,J-(49i2) 
602+y.J+2 7,602 (t,0.123) ['"=86.4. IR'=Sfl.9,7lo>=0.3tt 
1249+y. J+4 7 m „ S 4 7 (+,0.5610) l'"=86.6, lB=S8.9,71(0=0.335 
1941+y. J+6 7 I M h y « S 2 (+,0.8610) \«>*a6.7. )<"=B7.0.71(0=0.357 
2679+y, J+8 Y m ) w 7 3 » (+,0.9415) l'"=86.7,1*"=S8.9,7lco=0.380 
3462+y, J+10 7^^,783 (t,0.7920) l"-'=86.«, lra=S8.9,71(0=0.403 
4290+y.J+12 T i ^ ^ e i * (+,05315) l"/=87.0, lB'=83.3.71(0=0.426 
S166+y, J+14 7,^1^,876 (+,0.8615) l r a=S6.8, \a=87.0,71(0=0.449 
608B+y,J+16 
7058+y,J+18 
S074+y,J+20 
9137+y.J+22 

10249»y. J+24 y„„„1112 (+,0.8620) |'"=S6.3, l a=S7.0, *l(o=0.56S 
11407+y,J+26 7 1 I B t t ^ » 5 > (t,0.832O) l'"=8S.4,1E'=81.6, 71(0=0.591 

,72117 ( t 0.8620) I™=86.2,1B'=81.6, 71(0=0.616 

7»»fcr»70 (t,0.8620) l"/=86.6, IB'=87.0,1)01=0.496 
1***,""* <t,101 15) 1"'=88.6, lB'=85.1, t)oi=0.5!0 

1063 (+1.05 15) lm=86.5, lw=S1.6.71(0=0.544 

12614+y, J+28 
13870+y, J+30 
15175+y, J+32 
16S2*+y, J+34 
17927+y, J+36 
19375+y, J+38 
20872+y, J+40 

'liwr+r 
r , M 1 f c I f 2 5 6 (+,0.8315) l"'=86.0, IB'=S1.ft 71(0=0.640 
<xmJ305 (+,0.6010) lm=85.8.1B'=83.3,7l(o=0.6S4 

— " (+0.2310) 1"'=«5.7. IB'=87.0, 7«o=0.688 
,1399 I™=85.8.1B'=81.6, 71(0=0.712 
,1448 1"'=«5.6,1B;=«1.6, 71(0=0.735 

'1H71V 

rlT*»*y 
.7497 l'"=85.5 

http://YM292.JSKKt.424
http://Tb.SM.43
http://7m.337.80iO
http://Ya4.700.32to
http://YM.SW.6t
http://Ya.1M4.T3
http://7K.w0.3a5
http://11647.OfX.Jt24
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S 7026.9*1 

J«1S Si «»a*v 

3 5O03J)4X J414 
S 
S 51664V 3 5O03J)4X 

J41S S « 
4060.54X 

J41S S . 42904V 
4060.54X 

J»10 
£ 31G2.54X 

J»10 s 
R 34624V J*« £ 31G2.54X 

J*« S3 
230S.54X 

J*« S3 26794V 
3*e ! 230S.54X 

J46 8 
S 19414V 

S 1497.24X 
J46 8 

S 19414V 
J+4 S 1497.24X 

J«4 S 12494V 

72«.0*x 

J«4 S 12494V 

J+2 E 72«.0*x J*2 3 

J-149/21 I 

1 6024V 

H5rm K 

J*2 3 

J-149/21 I 

1 6024V 

SD-2 band 

151 Tu 
6 5 , D 

1

6

5 6 1 D y 
Al-687624 5^:75135 Sp:49368 Q E C:28715 Q a:41803 

Nuclear Bands 
A SDband 

Levels and y-ray branchings: 
0. 7/2D. 17.93 m. %a=5.64. %EC4%8*=94.4< 
527519.(9/2-) T0S27.4l (t,100)D 
7755711.(11/2") 1J7SS315 (t,100)E2 
965.61 13, (13/2*) r„,<93<" (t T100)D 
984.7522 y 209£2 ( t 100) 

133453 T ^ S S a O ( t ,22«) Y,,,3S«03 (t,10013) ^ 5 5 9 . 4 5 ( ^ 5 0 1 3 ) 
134«.7i,(13S-) 7^57125(^7 .5 (5) (D) T ^ J J I J Z S (t,1002)E2 
1511.1612.(1512-) r„,5«2.5l ( tJ03) (D) Y„,73559S ( t 1003) E2 
154952» n^S jaS 10 (t,-14) y^llXISS (t,36«) Y,»W9.72 (t,1O0 7) 
1733.7(7). (17/2*) TM,7«5J.'(7) ( t100) E2 
11M53(?) ym671JI10 (t ,-71) Y „ » H > » ' - 4 3 ( t ,100n) 
191(5911,(17/2") -r1s„407.« 1 ( t 43.2 13) (D) ym,St9.US ( t1002) E2 
191156 Y,,,»15.7l0 (t T -77) T a 7 ' <S4-S6 (1,10031) 
2263.0211.(21/2-) 7 l m 34«.44< (tT1O0) E2 
2402.0<?). (21/2*) y,mS5«J3<V) (t,100)E2 
255453(7) YJJ. ITTS. IS (t1009) ^ m M S (t 413) 
251255(?) Y„,"«07.7e(t55l8) y n^05!>.rs (+10036) 
2166.14(7) y ^ t M W S f t ^ O O l l ) y^SOtOAu (t,21 " ) 
2911.6812. (25/2") 7^,641.645 (tT100) E2 
2961.610, (27/2"), 1.36 ns 7„,«6.9 (t y100) M1 
3076J(7). (250*) rM M«7S.73(7) ( t 100) E2 
34295 », (29/2) ym,4t>.9112 (t,100) D 
3733.911.(31/2-) r „ a 3 « . 3 ymt7T5.S»ls E2 
4306511,(33/2) T T O « 7 a * 5 (t,10014)(D) y„JTr.7»10 (t,4313) (E2) 
43675 l l , (3S2-) 7 i m «S3.37« ( M 0 0 ) E2 
4741511,(37/2) ymJ3S4SSr (t ,1002)D T U M 435.»«I3 ( t 22.921) E2 
4903.1 I I , (41/2), 5.97 lis 7„4,1»2.325 ( t 100) E2 
5742.D I I , (435) 1^,039102-0 ( t 100) E1 
6007-!l1,(47/2) Y„„2«4J98 (t,100) E2 
6032ilS,(49S*). 11.93 ns ym^5.0 (t T100)D.E2 
70375 IS. (51/2-). 1.26 ps ym100533 ( t 100) E1 
72195 IS. (53/2). 13.76 ps y^ltZOTa ( t100) D 
1177.6 IS. (S&2). 4.5 IS ps r„j,95»-23 (L100) M1 
•302.7 IS. (57/2), 20.B 12 ps Y„„'24.»3 (T 142) D i ^ f 0 1 X 2 3 (t,10010) 

E2 
1610515. (59/2). 2.03 ps 7,^377.73 ( t100) Ml 
•191.715,(61/2), 19.820 ps y^ll.53 ( t 9910) D rnMSM-O! (t,100lo) 

E2 
9113.418(7) T - 1 0 > ' 3 3 ' ( ' ) 
10029516, (63/2), <2 ps y .^ . i ra t . ls ( t 100)(D) 
10131513(7) 7,^,74511 (tJOO) 
10279.12K?) y,„„'*tl (tJOO) 
10320.718(7). <2 ps T 1 0 M ^ 9 f l (tJOO) (D) 
10562.619(7), <2 ps Y , r a 2 « l Y ) B 0 1 „533'[ ' ) T.,,7491 (D) 
10749522(7) y,m<?1l 
11143521(7) Y , m » 6 4 i m Y,„„»0>21 
11M0.722(?) 7,„„6»7l Y l m o » » 9 1 ' 

A x,J-(47/2) 
/I 522.4+»(?).J+2 Y,522.4(?) (t,0.21 IS) l'"=95.7, lB'=73.1, nw#27S 
A 10995+X.J+4 ymJ77A (t,0.62S) l"^S3lfi I«'=.7a4. flc«0.301 

1727.6*X,J*« Y , , ^ , ^ * . ! (t70.78 10) l'"=92.3, IW=74.S, 7li»=0.327 
2409.4+x. J*8 y,^„ei).t (t,0.81 7) I'"=S0.9, Ip'=76.0.7lm=<P.354 
3143.l*x.Jt10 Yj.,^,734.4 (t70.90IO) \<"=S9.9,\a=77.B.Tiw=0.38O 
3929.64X.J412 
47C7.44X, J414 
555C54X. J416 
6596.94X, J*18 
75M54X. J+20 
S630.94X.J422 
9725.04X.J424 
10169541. J+26 
12064.04X, J428 
13303.6+x, J+30 
14601.94X.J432 
1594554X, J434 
17331.74X. J436 
117S1.14X. J433 
20271.441, J440 

,137.1 (t ,100l0) I"fca9.3, \m=7B.O. T)o=0.432 
Y O T 7 „ M 9 . » (tO.9310) l"ta7.7, l B '=7«0, RncO.457 
y„,„9n-* ( t 1 0310) \m=B72, \m=78.4.1)0=0.483 
7«.7 .>" ' - * ( t ,107l5) I™=86.7,lB'=7aJ,rio>=0.50S 
Yj^.,1042.6 (t71.02 10) I"'=86.3, l«=77.7,7lo)=0.534 
ym„,x1094.1 (t,1.O0!O) l">=8S.9.\m=79.7.na=0.5S0 
twrn.*'144-3 (t,0.69 7) l'"=S5.6, \BI=79.4,110*0.585 
T I O M . . " 9 * - 7 (t,0-59lo) l " ' . ^ . * \<*>=80£,-nu=0.610 
Y l a K f c I » 2 « . S (t 0.57 10) 1">=8S2, [W=S2.1,1\<o=0.634 
Y 1 I I O M M J293J (t,0.487) l™=S5.l. ls'=79.a, nm=0.6S9 
y,ma„1343A (t,0.347) \m=84.9, l">=80.0.1>u=0.684 
Y, M t f c ,»393.4 (t,0.3B7) l'"=S4.7, lB '=ai.6, HacO.709 
''mmi1442-4 <t0^2s) l"'=84.6, ll2'=a3.S,7lo>=0.733 
T i r m . , ' 4 5 " " tt'o.095) '"-S4.5 
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J+40 
s 
S 20271.4+x 

J+31 1 5 18781.1+a 

J+36 • 
S i 1733S.7+X 

J+34 1 5 15MS.S+X 

J+32 

I 
S 1 i4U>i.et« 

J«30 
3 
S 1JJM.«*» 

j+sB ; 

n i 
* 120M.O+H 

J+26 
3 
S ioutu+> 

i 
j+54 ; 

,1 
- j 9725.0f X 

J+S8 g tCM.Htx 

J+20 ! 
1 

. 1 7SOJ+I 

.1+18 
o 
3 6596.9+1 

c 
J+16 ! 1 

1 5fi5S£t* 

J+14 S 4767.4+X 

J+1S * f 
i 392».64>x 

J+10 5 3t«.*+X 

j+« 3 2409.4+X 

J?? 

J-'47/ai 

s l 

SDband 
1U°v 
1||Dy 

A--70128S S n :9437j S p:5783e Q K :6004» Q 0:37274 
Nuclear Bands 

A Band Structure 
S SD-1 band 
C SD-2band 
0 SD-3band 
£ SD-4band 

Levels and y-ray branchings: 
0. 0*. 2.382 h, %o=0.100 7, %EC=99.900 7 
613.82,2*. 106 ps -r0613.«2 (f100) E2 
775.43,0* T„,»ST.63(t100)E2 T„77E*3 (t.0.01) E0 

1198.73.2* 7 m «23.23 (+29M) 7„,SW-»2 (t 10023) E0.M1+E2 
TillSJ.OS (t,29M) 

1227.64.3" T„,SJ3.83 (t,100) 
1260.9. 4* Y„,6«7.2 ( t 100) E2 

1313.73,(2)* Ym53»-23 (t,5020) Y„47»0.»2 <t,1OO20) M1 Yo'3'3-73 
(t,90 20) 

14484.2* Y„j^2l-I)4 ( t - 1 3 ) Ym«73.S3 (+6325) Y „ , « 3 S - 5 3 ft 1002s) 
M1 Y 0 1 4 W . 7 5 (tY6325) 

1781.6s. r Y, l nS20-7 ,1 (t T100to)E1 Y 1 B , S » J 2 (tT92 r2) E2 
1944.04.6* y,mieZ7l <t T132) Y „ „ « 8 " ' (t,1007)E2 
1959.66,(4-) Y w « » « - * 3 <t t10020) Y 1 B,732.03 (t r40r2) 
2152.04,(2") Y, m 703. I>4( t27r») r._,«M.l>S (110027) T,„,«i4S< 

(t,36r«) 
2342.4, r Y t M l » » . 1 2 (t,100fl) E1 7 u u » f t ' ' 2 (t,78e) E2 
2411.7,(2)- Y , M , » « 3 . ' « ( V 9 t S ) ym,im.03 ( t 10021) 7 , m « > 3 . 0 4 

< V 9 , S > T,„»7B«.06(t I432l) 
2436.6,(6-) Y 1 1 M<75.»3 (t,7537) , | m « 5 * 0 3 (t,100M) 
2437.1,8* Y 1 M 1 4 « . » ' (t,100)E2 
2702.8, 8* Y J U ^ S S (t,4.6 r») , 3M.43 <t 3.7 r8) W S f t S r 

(t,1007)E2 

2783.2,(8)- Y 1 O T 3St \03( t T 44l l»E1 faSSlSl (t,1008) E2 7 J J U < « - 3 2 
(7,165) 

2905.7,9- Y , „ , " " S < t , 2 4 s ) < M 1 j Y ^ , * * * . ' < t , 1 S 6 | D Vm*U£s 
(t,26l» Y M „563.S2(t J 100l2)E2 

3OM.9.10* Y m J M».e.» (t,4) Yj„ 7 S47JI (t,100)E2 
3108.6,(10)- y m V3.1 (+,135) faM-Sl ( t t 100l3)E2 
31S0.0,11-.3.9 ru 7 M M 2 * U (t,100)E2 
31723,10" Y J K ^ S J S (t,100)M1 
3183.7,10* r M 0,-*7».(33 (tT6720) r „„74S.S2 (+,10020) E2 
3395.6,10* Tim)SS2-*> (t,100)E2 
35123. (B,9)* YanSO^OS Yj^jSOft^ (7,100) M1 
3820.0. 12* T „ K » 6 - 7 2 (+,564) E2 y^TlSSS (t,100») 7,„,,««"> E2 
3878.6.(9,10)* T ) n i 1 r * M l t 1 0 0 7,M1 T„ M 6M.73 (t 27 ft. V y„„770.03 

(t T30!0) Y I T O »75.93( t ,63r7> 
3970.13" r „ M « l » * (t,100) E2 
3993.13-
4030.12* 
4045.6.10* Y^.167.33 (f 21 7) ym12SSH (t,100 7) E2 7 M M S37.03 

<t28f4) 7 2 J M»*3J.S<2(t90r7) 
4135 Y„„»6Z.2 (t,100) 
4431.14* ym4S1.0 ym*>0.1 
4652,14* 7 4 M 0 6 2 £ 3 ( t t 1 0 0 ) Q 
4676.(15-) y^W (t,100) 
4735,15- TMM74J.4 Y M T O 765J 
4805 Y4u,374.< 7 1 M »a« ,« 
S035, 15* 7 4 1 0 5 2» -8 TmjSOOJ Tj^SM-S M1 
£089, i r , 604 ns 7,„,534 ( t 100) E2 
5199,16* 7 ^ * 4 6 . 5 Q 
5203. ( i r ) Y . ^ 2 7 (tT100) Q 
5342.18* T B M 253.5 (t,100) D 
5765.18* Y„„«6S.« (t T100)Q 
5867.19" YJMJSZS-S (t r100) El 
6130.2r,9.5 7 rB,u=+1155r2fi 7M n2r!2.4 (t r100)E2 
6374.20* 7 t 7 M « » (t t100) E2 
7055.22* Y „ , « S I (t,100)E2 
7120.23" y„xaa0.7 (t,100) E2 
7662. 25- 7 T 1 ] ( ,S«-3 (7,100) E2 
7609.24* T T M , 7 « (tT100) E2 
7882, !r. 1.62 ns yj^O.S (t/OO) E2 
8634,26* Tnj.825 (t,100) E2 
BK9. a r . 248 ps Y | | a aM7'.0 ( t 100) E1 
8997.29*. 3510 ps Y I M 1 ' - I7 .6 ( t 100) M1 
9400. 30*. 7 I ps 7,^,402:5 (+ 100) Ml 
9 5 28 .28* ym4Ba4 ( f100)E2 
10013 T M O O S 1 3 (t T iaS) T ^ I O I S <t50) 

10110.31* 7„„ 1 S7(+100) 7 ^ , 7 1 1 ^ ( t 42) M1 7 »)M.O (+70) E2 
10258 Y ^ « 5 » (t,100l 
10490.30* Y t H , 962 ( t I 100)E2 
10541, 32*. 6 5 6 ps T , ^ „ « « ( t 1 0 0 ) M 1 ym1U2 (+32) 
1 0 6 7 4 • ' . o u i ' 3 3 (V<X)) 
10795, 33*. 155 ps y,mJS4J 0 y,„,JS*4.a 62 

r„„rJ3».3 (t,100) 
r^l-33.9 (t,100) Q 

»«7 .33 ( 
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^ f D y (Continued) 

11209 Y l t K 1«S« (t,100) T 1 B S ,«« (tT44) 
115H, 32* T1M«,*02« (t,100) E2 
1157S.34" T 1 T O n».«(V00)E1 y,„,90t ttfS) 
11602 l„„106t (t,100) 
i;as9 Y , , , ^ ( t j * ) T l m,«W4 (t,ioo) 
11964, 35". 1.24 ps T„ m M»« (tJOO) M1 
12179 r„„J20 (r,100) r ,„»»» ( V 0 0 ' 
12326, 36" Y„M43S2 (t.100) D 
• M * 7 V,*™** (t,75) T„„>J(» <t,1») 
12611.34' Ym„IOaMt,100)E2 
12715 Y l 2 u r 2« ( t21 ) T^nSM (t,100) T„„75S (t,79) 
13494 y,mUU ( T 100) 
13515 Y 1 1 U ,»»» (t.100) 
« « • Y . B , ' * - ' (t.ioo) 
W W 7,m i««W (t,100) 

(6CI 5 19391.5+x 

o 
(53) S 17942.1.x 

(56) c 16540.4+x 

IS4L 

122L. 

(52) < g 13382.7+x 

(50) 12
09

 

12626.WX 

(4«) 
i 

11417.4+X 

(«*) 11
13

 

10256.6*X 

(44) i B143.ft*X 

(42) S • 8079.UX 

|3>) 6092. U x 

(36) r 5169.0+K 

'34) i! 4292.9+x 

(32) s 3463.7+x 

(30| » 2680.2-.* 

(26) S I 1249.5+X 

J+30 S. 17245,6+y 

J+28 »? 1ST63.6+V 

Ji2L 
< : ; > 
2 14336.* V 

J+24 " 12B60.0+V 

J+22 - 11633.8+v 

J+20 
o 
0 103S6.1+V 

J+18 
1 

- i 9125.7+v 

J+16 
S 
+*• 7942.4+v 

J+14 
S 
1 
! 
- 6804.9+v 

J*13_ S 5711.6+v 

J+10 
0 
S 4662.4+v 

J+8 & 3653J+V 

? 
(3 26932+v 

J+4 3 17SG.7+V 

J+2 
"5 

855£+v 

J • 
Ztj-2 band 

1liDy 

A 13771.36* r ] J M 1 l 7 « 0 ( t 100) E2 
1 4 7 4 0 ttim1020 ' V 0 0 ' 

A 14993.38* r ] J 7 n 1222 ( t 100) E2 
15832 yxmW2 (7,100) 
16275.40* 7,„„»2a2 (t,100) E2 

B X, (22) 
B 602.3+1, (24) ysf0233 (t,0.17 3) E2 l'"=78.0, l e J=89. I, 7101=0.3*2 
B 12495+x,(26) 7„„647'-2S (t,051 7)E2 l™.-78.& 1B'=87.0,710=0.335 
fl 1«42.7«. (28), X Is Y i a M C 9 9 t * U (7,1.01 W) E2 I r o=79.3, J«=90.3, 

71(0=0.358 
8 2M0J2«. (30), 22 Is Y„ t t„*OT.S*( ( t ,093 l l ) E2 I™=80.0. l r a=S7.0, 

1)0=0.330 
B 3463.7+x, (32). 16 Is Y ^ / c U S S (7,0.96 H) E2 I™=80.4, Im=87.5, 

7l(o=C,403 
„829.2J> (tJ.OIfl) E2 l ( %eo.e, im=asA 

%ai.o, iC T=as.i, 

''1=812, [B'=85.?, 

''tSI.4, IB'=85.I. 

'".=81.6, 1<"=B3.7, 

B 4292.9*1, (34), 12 l! 
7)01=0.426 

B 5169.0+x, (36), 9.3 Is y^^S.IS (t,1-08ll) E2 I1 

Miii=O.450 
B 8092.UX, (38). 7.1 lis y„^,)23-12 (t.1.0410) E2 l( 

7)01=0.473 
B 7062.1+x, (40), 5.5 Is yma»70.02 {t,1.00ll) E2 1' 

fto>=0.497 
B 8079.1+x, (42). 4.4 Is y„K,x1017.Dl (7,0.98 (J) E2 t 

7) (0=0.520 
B 9143.9+x. (44). 3.5 Is ymntl10U.Bl <t,0086) E2 \">=81.7, lw=£'3.5. 

7) a>=0.544 
B 1025e.6+x, (46). 2.8 Is Y. , , , . , '02 .73 (t,0.90!0) E2 I 1 

7)oi=O.S5S 
S 11417.4+x. (48), £.3 Is Y , K S 7 . I * ' « ' . » 3 (1,0.876) E2 I 1 

7)01=0.59? 
B 12626.1+x. (50). 1.8 Is Y n < 1 7 „72M.73 (t,0.R9 I?) E2 I 1 

7101=0.6(6 
B 13862.7+x, (52). 1.5 Is Y„ 0 f c ,W56.S3 (t,0.75 ro) E2 [' 

7)01=0.640 
B 16167.4+x. (54), 1.2 Is y,mi,,1304.73 <t,0.62 7) E2 

7)01=0.664 
8 16540.4M, (56), 1.0 Is Y,s,„.,»353.03 (t r0-498) E2 I1 

7)01=0.689 
B 17942.1+x, (58), 0.90 Is 1mu^«>1-71 (t t0.307) E2 I1 

7)01=0. " 3 
8 19391.5»x, (60), 0.69 Is Y i m ] „ ' « 4 9 . 4 6 (t 0.166) E2 l'"=S2.1 
C y.J 
C 8555*y,J»2 xJ!SSS\'"-100.B, 7)01=0.438 
C 1750.7+y,J+4 Y ^ ^ a S S ^ l 1 1 ' ' 107.2,7)01=0.457 
C 2S»3.2+y.J+6 Y m M 932JI r a =f08.7,71(0=0.476 
C 36S3J+y.J+8 Yj,^,970IM=l02.0.7)oi=0.495 
C 46S2.*ty.J*10 ^ " K H ^ f t l M 1)01=0.515 
C 5711.6»y.J»12 YM B^7049i!«=90.7,71(0=0.536 
C 6504.9+y. J+14 Ym w»093Jl w=90.5,71(0=0.558 
C 7942.4ty, J+16 Y u 0 f c , » 3 7 ^ 1 w = 8 7 . a 7)01=0.580 

C 11633.8+y. J+22 Y 1 0 M b >'277.7IB'=-S(.0.71(0=0.651 
C 12960.9*y, J+2' Y, " ' 

"=81.8, 1°'=S3.2, 

:"=8(.8, 1B'=S3.5, 

'"=81.9. ]'-''=83.5, 

"=81.0, \m-S32, 

n=B2.0. \a,=82.8, 

"=Bk.O, im=82.1, 

"=82.0. \ a - 83.9, 

'11CU+y 
v 
'1MC1*y 

C 1S763.6+y.J+2B l 
C 17245.6»y(?).J+30 Y 1 S T M . .K82(7) 

D z 
E u 

7327.7 IB'=«2.6, 71(0=().S76 
1375.5IB'=77.4, 7)(o=0.701 
r427J!B'=73.0,7)(o=0.7£7 

SD-3 band SD-4 band 
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'guy 
A:-691515 S:70955 5:571040 Q^.:2170.6 )P 0 :3558J 

Nadav Bands 

C Band Structure 

£ SD-1b«nd 
r SO-2bux) 
G SO-31WKJ 

Lmc/s andy-ny handlings: 
0,7/2(1. 6 4 < h. n=-0.7826, Q=-0.02S. %a=0.0094 14, 

•AEC+%P*=99.9906 (4 
101.71.(3/21. 1.35 Wns 7,101.72 (tT100) E2 
270.6l.(3/2-.5/2-.7721,<0„i res r 1 t l ' * * -S2 (t,1005) MUE2 1,270.1! 

(t r1005) E2 
B 2»5.»T.(9/21 7,J«5.ft ( t100)M1 

36S.»2 T—»SJM <t r-3.3) y,3IS.il (t,100f7) 
500.1.0,<0.2 ns y _ _ ( _ 1(7,100?) Ml T l H * " - » (t-225) 
5*5.1 ym4S$.!2 ( t 10050) 7,5C5.tt ( t , 6 0 » ) 
577.03 ) „ « » ( t ,M 13) 7,577.01 (t , '00f»( 
•37.02,11S!(1 7_3*».0 tJOT.tl E2 
M1.52 1 ^ M £ C 4 (f,»<) Y„,S7».7J <t,22») y, l»*S2 (^1007) 

D 7124,(13/21 7_?5.1 <t,100) El 
130.04 y m i ( f 4 0 M ) r M M f . « J <t,100*» 7„,»«2.12 <t,6020> 

7 B T*S3.»2 (t,50ro( r w w » . w ( t T » < o ( 
B 137.1. (13/21 7 — 5 4 « 4 (t T100) (E2) 

10»0.B.{11/2*) 7—321.1 1 i „ « a . 7 
4 1M7J, (11/21 Y—TTMW (tJOO) 

10*2.05 •tm404.13 (7,5025) ^ I M M j (7,10025) 
1110.2, (17/2*). 11.6 « ps T—4MM (t,100) E2 
i m . 7 0 7—552.05 (7,10050) 7 _ m » 5 (tT752S) 1,1111*3 (7,10050) E 

1272.1. (13/2.15/21 7—5W.43 (7,489) 7—631:0 (7,10024) 
1276.9ft (9C1 7—M044 (t.284) 7, i ,n«7 , .*S ( t324) 7,«27S.54 

( t ,100» 
1304.1 y„*f7.11 (t,36) 7n.5W.62 (7,10027) 

4 1321.2.(13/21 7, -253.7 ( t 100) 
1311.2IS 7—HJ.05 (t,83) T „ , » ' « 5 (t,165) 7—7W5.14 (t 100a> 

T 0 I»» .0S (7,504) 
B 1454.6.(17121 T„6 '7JS( t 7 100 ) (E2 ) 

150145 7_1I2 .15 (t T176) 7—4*4.05(7,33") T m «24-<" (t,10017) 
1521.6 
1511.07 7 m #f fc65 (+297) T a « M U 5 <t,21 7> ymU04.U (7 ,29") 

7—101544 (t,100l4) 7 — « • * . ! » (t,77) 
4 1514.2.(15/21 Y l n , 2 « 2 « 7 1 M,S>S 
C 1601, (17/21 Y , m 32 f t1 7 , -440.7 7 1 M 1 5W.4 
D 16414. (21/21,7.1 e ps 7 ,—4Mt2{ t100)E2 

17S3.6 
1122.6 7 M t t 3 * S - 7 ( t 7 6 * « ) ( E 1 ) 7 1 1 M 5 I I15 (7,10021) 7 t M , *62.45 (7,367) 

4 11614.(17/21 7, -277.55 7,—540.J 
1192(?) y,—73r.»<0 (t.100) 
1153.0 

C 2042.(21/21 7—,393.7 7,—«4fJ 
4 2151.6.(19*21 7,—290.74 Y 1 i M5i5«.0 
O 2110.7. (25/T). 2.14 ps 7—,53231 (7100) E2 

21044 
2231 (?) yM77S»100) 
2215.2 7 , _ 3 * 3 J 5 t t 7 3 3 l l > 7 , - 4 * 2 4 4 <t,100<t>_ 

4 24533.(21/21 7^307 .75 7 , - 5 5 2 
C 25234(25/21 7„„342,1 7 - , 4 W . « 

26164 7—,401.23 (|100)<E2) 
27464 ' 

O 27622.(29/21 7—,5»».« (t,100)E2 
4 2783.0. (23/21 7,^,309.7 7 K i l 6 r e 
C 3075.0.(2901 ymJ5S1.» (7,100) 
4 3079.5.(25/21 7 - , 3 ' t S T l < M 6 2 6 

3170 7 _ . « * M (t,100) 
D 3319.1. (33/2*) 7 2 _627.2{ t1O0)E2 

3415.6 
C 3744. (33/21 T—.***.» ( t 100) 

4134(7) 
4411.(37/21 T„„7t7.S ( t 100) 
4417 Y,—423.4 7—,657.9 
4713.(41/21 T—,77*0 (tJOO) 
5141 ym,3S$.4 y^S4.l y^STM 
S207 7 ^ 7 2 * 3 (tT100) 
5245.(41/21 74—757.6 y « l 
5371 T n - » 3 3 J Ml T^ j 'TOJ T S M , 2 » « 
5511,2.3 ns T a r s a l (t,100) 
5711 T a „ ' » » 3 < t T 1 0 0 ) 
1221 ? , „ , " " <t,100) 
1711 I T , * , * * " (t,100) 
7000 T m ^ » " <t,100) 
70*5 T a . * ^ * (t.100) 
7134 tmJH»J ( t 100) 
M M T n n K a M (tJOO) 
1452 y^SII.0 (tJOO) 
1 6 N •fKm**.1 (tJOO) 
*,J-{71/2) 
*M.t»X.Jt2 r,*0»-* (t,1.06l)) l"'e9'.4,l l"i47.0.nti>c0.4fS 
I M S J U , J44 T„ h ,«SS» (t,109 «> l r o =9l.2, lw=S9.3,7lt«0.439 
2515.1f»,J*6 W , * * " - * (t,0.79») l'"=9>.»,I f"««9.7,7lo»fl.4SI 
3510.4+I.J.8 7 M , ,„»W.O (1,1.006) l'"«9>.0, \m*S7.S, nwO.484 
4501J+K, J*10 T w i „ * » f t 7 (t,0.B812) l'"««aA l s '»W. >, 7101=0.507 
5«37.4+«, J»12 r ^ , , " " ™ . * ( t I 1M«) l ' "«90.7 . l l "r f5 .a , 7HBO.S30 
t l » .1+x ,J t14 r M 7 „ ' 0 « 2 . 7 ( t , 1 . 1 8 ' 2 ) l ' " -» .5 , I m =«7.a 7I0B0.S53 
774Mt« , J*16 TaM. ,1 '21^ (t,1 0312) l"'=90.4. Im=S7.», 1IU&0.S76 
•M2.4+K,J+18 T „ 4 f c , » 7 4 . ( (t/J.944) l"'=S0.3. I B = 8 4 A r>B=0.S99 
1 0 1 4 4 J O « , J + 2 0 ymBtt1221-* (t,0.«86) l'"=90.0, I*"«a7.0. Tlmdl.622 
11411.4*x.J+22 T , n M „»267.e (t t0.78rr) l'".a9.S, lB'«a7.0,7i<orf.545 
12725JM.J+24 T , t 4 „ „ » 3 ' 3 ^ (t,0799) \m^S9.B,lw=«.9,riu=0.669 
140I5.1M, J+26 7 1 I T m „ W « ' . 7 (1,0.39 IT) l"t«9.7.1»=S7.9,71(0=0.695 
15412.l4X.Jt28 7 1 < i < t o I » « W J (t,0.58l5) \m=39.B 
y,J-(71/2) 
l « i * y . J»2 T,«>t5 f"=90e. \a=B7.7. Ho^O.420 
1671*»y, J** Y„,^»S2.» (7,0.76 <») l r a=90.5.1B'«S3.7, n«>=0.4«3 
2SMA.y. J*6 7 I O T , » W . » (t0.79s<) l'"=:90.), I^tST.fl, nm=0M7 
3547J*y,J+8 ym^,*SU l"'*B9-7, l w=84.6, r)o>=0.491 
45534*y, J+10 y^a^lOOe.1 \m=89.S, I»=8S.S, 7la»0.5I5 
5605.6ty,J*12 T ^ ^ i a s a i a (t,0.61 14) l r a-ta9.aiB'=83.7,7no=0.538 
«70S.l+y,J+14 T j^^HOOJ (t,0.61 14) \<"=S9.1.le'=B2.3.71(0=0.552 
7154J»y,Jt16 ym^,1H*'f (7,0.85(8) l"'=«S.a I B=84.ft n»=0.586 
f0604»y, J+18 y^^ntSS (t 70.82«) \m=Ba.6. IB'=83.5, B(o=0.6r0 
102MJ*y, J+20 7 l l i f c ,1244. l (t r0.94 u ) l'"=85.<, lB'=«5.3,71(0=0.634 
115155+y. J+22 T ) B M . , ' » ' I ' ( t Y 0 9 4 « ) l r o=S9.3, [B'=B0.5,n(0=0.658 
12926a*y. J+24 T , , , ^ , ' * * " ^ <t,0.391!) ['"=88.0, lB/=84.7,B(o=0.aS2 
14314.1*y. J+26 T I > — . »3»7J (t 0.558) l"'=37.9 
X.J-(77/2) 
•94.6W.J+2 T,»«.*(7) (t,0.36«) l"'=89.4, Ira=97.3, rio=0.4SS 
1iaOJ»I. J+4 yma*3S.7 (tt0.45 <4) Iro=«9.», IB'=90.T, 7lu=0.479 
2110.4H.J+6 7 i a f c l »»0 .» (t,0.456) l"'=89.a 1m=«2.3.71(0=0.502 
M39.1+I, J*fl 7 M w . , n » » . 7 (t,045 9) I r o=a9.4. I B '=«Si , 71(0=0.526 
4»14Jtz,J+10 rM^t 'OW.* (t,0.559)l"'=89.3,l BtS2.3,»m=0^50 
1 0 3 7 t o . J*12 T ^ ^ H i S ^ (tT0.559) Im=89.0. IB'=S5.5, TKo=0.S74 
72014«.J»14 7 - l t o , ' l 7 » J (t 70.399) l™=88.9, lB,=SI.0,1>n=O.S98 
M2I3+Z, J<-16 -tmt^l2ia.S ( t 024 /7) |"'=S8.5, lB'=86.2,7/(0=0.622 
• 6 1 4 . 6 M , Jt18 T M W ' 2 S 6 J (t,0219) I™=68.4, IB'=S2.6,7)(orf.645 
110MJ+J. J+20 yWKa1314.7 (t,0.6417) lm=S82. \BI=84.0.7l(o=0.6S9 
1237IJ+I.J+22 T 1 M M « » 3 S 2 3 ( t 7 0i7S) l r o=«S.1. IB'=«3.9.71(0=0.693 
1 3 7 « 1 * n J+24 Y . _ „ » 4 * 0 . 0 (t.0.369) l'"=S7.9 

D 4053.1.(37/21 7_.674.04 ( t 100) (E2) 
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i 
J*26 2 14«5.1« 

J»24 2 12725.2.» 

J*22 i 
• > 
- , 11411.4.X 

J*20 2 101M.O** 

J*I» : - i ( 9 2 2 . 4 K 

J*1B 
m 
C 7748.3*1 

I 

J*14 ' 
! 
- 6620.1.x 

J*12 2 S537.4.X 

j * i o ! I 4501.3.x 

j+« 
s 
5 3510.6.X 

J*6 • I 2545 4.X 

J*4 
IP 
S i6es.2.x 

.Hi < ao9.e«i 

J-171/21 » 

j n t 3 14314.1.V 

J*24 2 1292«2«v 

.1 
J*22 2 1 11S45.S.V 

J*20 2 10294.S.V 

! 
j u s ; 

B 
= 9050.4.V 

J*16 
a 
- 7SS4.2.V 

e i 
j * i 4 ; 

3 
1 

: < 6705.6.V 

J»12 
in 
2 5605.6.V 

J»10 ! 
i 
i 4553.4.V 

J* l £ 3547.3+V 

c 
J«« 5 25U.5.V 

J»4 S is7a.6«v 

j ^ : S16.5.V 

J-I71A2) V 

J*24 I 13711.6.1 

J»22 C I 12371 .« • ! 

.1*20 I' 
15 11009.3+z 

J+18 
• 

9G94.S.Z 

J*1« • 
1 2 8428.3.Z 

J+14 11
71

 
7206.4M 

J+12 - e037.B+l 

J*10 
to 

? • 4914.2** 

< 
c 3839.1 »z 

o 
2810.4.Z 

J»4 I. 1830.3.Z 

J*2 «D ' » 94.6.1 

J-177/21 i * 
SD-1 band SD-2 band 

1i|Dy 
SD-3 band 
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V8AU 
a:-3386050 S„:905050 Sp:382050 Q K : 183050 0^343050 

NuctoMr Bands 
A Favored hulz decoupled band 
B Unfavored h n / 3 decoupled band 
C Favored h ^ decoupled band 
D Unfavored hvl decoupled band 
E SDband 

Levels and yiay branchings: 
0.3/2*.3.18« h.%EC+%B*=100.p=0.1387 
11.6a (1/2*), 15.55 ns 7 0 » - 2 (t,100) 
207.93.(3/2*) T , i ' » * J 2 ( t T ' 0 0 ) M 1 
25152,(5/2)* Y„i4aS2(t I 23.3r»)E2 y^SSLSl (tT1009) M1.E2:fc0.93 

A 266.25. (HAT), 0.92 f I a, %IT=100. u*6.6a Tjo'3-75 (tyOO) (E3) 

33M5(?). <5<2*) r,WI-«5 (t,100) 
490.96. (7/2") 1^224.72 (t r100) E2 
521.35,(5/2*) Y ,„»»-»* V|,52W5 (t T100W)E2 

C 840J8, (9/2-), 101 na -/m274JS (7,100) M1.E2:fc-0.096 r5 
•6255,(7/2)* 1^410.0! ( t T 1C0»)M1 T M . 4 W . 6 5 7 0«2L55 (t r41 10) 

X 666.3 7. (15/2T im420.U (t,100)E2 
788.65.(0/2*) Ttn^SMS Y ^ S M . 1 5 (t r 100I()(E2) 
844.66, (13/2-) r - , * S l S 5 r ^ o T M J (7,10010) M1.E2:W>.34S 
876.77,(9*2-) » « * • * » » T^ , * ' * - * * <t,100)M1+E2 

D 857.3 a.'11/2") Y^SSf f^ (t,100)MLE2:6=-0.25< 
C 911.47,(13/2") Y„o37l.»3 ( t ,100n)E2 7^,645^5(^144) 

10661(7). (3/2") Y.,5751 (7,100) 
11321.(11/2*) 1m343^6 (t,100)M1 
12685 7,(11/2") T„,357.*< <t<286)M1.E2 Y p ^ l - S i ; »,„777.SS 

<t 10026) T : B i > o a H 5 ( t 9 1 S 3 > 
1341.36 T n # S 5 a ; f 6 ( t T 7 4 l 5 ) ymt7i.$S (t T100•») 7^,820.06(^5513) 

D 13521.(15/2-) T r ) « 4 0 J 7 ( t 100) M1+E2 
13561 r^SIH (t,100) 

8 1376.29. (17/?-) Y . , , 8 8 9 . 9 5 ( t 10026) M1.E2 Y * , » « 0 . 0 6 (t,822l) 
13941 T^jS** ' (t,100) 

A 14121, (19C1 7^,725/ (t T100)E2 
C 1431),(17"T) r„,S1»l (t,100)E2 

14601.(13/2*) T,,,e71i (tJOO) 
14821 r « » ' r ' (t,100) 
1550) 7. .8S4I (t.100) 
1630! Y m 7 1 8 J 6 (t 1O015) 1m73247 (t,17<) 
1991<.<0.3ns r„„S7».47 (tT100) 
20241 Y H J ' S M ' (t,100) 

C 20322,21/2" Y„j ,W»l ( t100) 
2041 1 Yaj'SSS' (t,100) 
21301 1,^1051 (t,10026) 7^,7*63.57 (+329) 
21S92, 0.96 10 ns Y , w » « » l ( t 100) 
21751 Y^'329.76 (7,10025) 7B,»48«.26 (7,256) ym190S3S (+,55 I.) 

/ I 21871. (23/2") Y ^ , ? ? ^ ? (7,100) E2 
21992 7,^,2081 (t,100) 
22191 Y M ,»533l (t T100) 
2235 r Y ^ J ' S * * ! (t,100) 
23481 Y„«SB4l <t,100) 
24232, <02 ns 1„^IB41 (1,100) 

A 24472, (27/2"), 0.899 ns Y B I T 2S0t (t,100) E2 
24901. >400 ns 7.,«,67l (t,100)(E2) 

A 2503 I. (31/2"), 6.1 5 ns 7 ,^551 (t 100) (E2) 
2748 Y * ^ * " ! (t, '00) 

B 2804 i, (33/2-), <0.4 ns Y,_30» 1 (t,100) 

E 2956J8+X, (J+16) yaK2„SB4A4 (7,0.6320) l™=99.1, I^IOS.S, 71<o=OJ6r 
E 3487.7+x, (J*18) Tj*7„S*>-93 (t r0.69l5) l"'=99.8, \a>=114.3,Ho=OS79 
E 4073.6+x, (J+20) Yj^.,575.96 (tT0.S215) l r o=HW.7, I s '=n2.7 . nw=0287 
E 4685.0+x, (J+22) j ^ ^ M I (7,06620) l " ' ^ * . * l s '=120.5.Hmd314 
E S32S.6+X. (J+24) Y — , J * * * * (t,0.53l5) l"'=r02.4, IB'=1ie.3.7lm=0.33r 
E 6006.0.x. (J+26) Y~„.«7»-<6(tO.S4l5) l™=f03J 

IJ«J*i & 80oe.o+x 

IJ+241 
V> 

s 5329.6*1 

M+I2) I S 4185.0+x 

(J+201 I i 4073,(.X 

IJ.1II 5 3497.7.x 

(J»16) 50
4 

2»S8.»+x 

(J*14> 1 :452.4.x 

(J+12) 43
0 

1M4.8.I 

IJ.10I n 1SS4.4.X 

IJ+81 s 1163.e«x 

M«4) 

SDband 
1 9 1 A l l 

7 g A U 

31471 91 ( t100) 
91 (t,100) 3203 l, (35/2"), <0.3 ns 7 ^ 

38221 T„„674! (t,100) 
X. J-(19S) 
2295.x. (J.2) T.22S-S5 (t 0.4515) l'"=95.9. IB'=97.3, nw=0.12S 
500.1.x. (J*4) ta^J70£4 (tT0.6229) l"'=96.1, lw=97.3, 7/10=0.146 
8115+x.(J^) 1^^311.73 (tjO.8715) l f"=9S^.]B'=99.8, Bci)=0.)66 
1163.6.x. (J^) Y„i.,3S»-»2 (t,104 15) l"'=96.6. IB=101.5,71w=0.186 
1SS4.S.X. (J+10) Y , 1 M „ 3 9 U 2 ( t 10015) l'"=97>. IW=103.1, T)u=020S 
1984J.X. (J.12) y1SK>x430.02 I™=97.7, IB,=10B.4, nm=O Î24 
2452.4.x, (J+14) T l m < _467.62 ( t 0.8615) l'"=93.4. \e'=108.7, Tmt=0S43 
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1B9u-
80 " 9 

A: (-29700) Sr:(7S00) Sp:(4500) O K :(3950) Oa:(4500) 
Nuclear Bands 

A SDband 
Levels andy-ray branchings: 

0. 3/2", 7.6» m, %6Ct%p*=100. Hi<0.00003. n=-0.6086s, Q=-0.7635 
SA3S. (5/2)'. 0.404 ns \S4\3s (1,100) MUE2:5-0.01 
t*x, 13/2*. S.6 I m, %EC*%8**100. %a<0.00003, |i= -1.058 6.0= -0.66 26 
403.00+x « , 17/2* y^jUOjO! <t,100) E2 
473.*tX4, (15/2)* T M 4 ? M s (t r100)MUE2:6=0.11 7 
1329JMS.21/2* Y - t e « W . » 2 ( t , 1 0 0 ) E 2 
1110.1M4.(19!2)* 1„MS3SJ4 (t,100(0) E2 r 4 B . , ' » " ' - " ( t 70S0) 

MUE2:S=0.52 IS 
1690J*«4, (21/2)" T ,„„S»0.74( t r 100f ( )E1 1im,,eS1.04 (t,487) E1 
1762*«a25f f i * Y 1 0 i f c , 7 3 1 M (tT100) E2 
1»16.7«5, (25/2)- r | M < | | 2 K M (t r100)E2 
1B76.UX5. (23/2") T , I B f c , » » M 5 (t,100) (E1) 
2220^X5.(27/2-) r i m ( < 2 « . J J (f/BSS) T 1 M 1 «<57J5 (t,10012) (E1) 
2252.*txe,(29/2)- y,„j4M33S.»3 (t,100) E2 
2*>4.»«7,(29/2-) r , r , „S»»JS (t,100)(E2) 
2476.9MU.29/2* r l m . , 7 ' < . » 3 ( t r 1 0 0 ) E 2 
XKJ^xs,2aa' Y„ M I I »S275 (t,100)E2 
2e74Jt»«,33!2* 1mtaS».l! <t T<1)E2 r w ; . , W - < 4 (» T 100»)E2 
26M.0+X 6.(31/2-) Y j ^ ^ - S J (tT100) (E2) 
2820.7+x 7.(33/2") T I M . I S « 1 » 4 (t 100) (E2) 
3123.7+X7<7) T ^ „ « « - » s (t,100) 
3139.7*10,(33/2-) T j m „ « M . » 5 (t,10O) 
3153AH7.37/2* T ^ ^ / T S J * (t71O0) E2 
3343.»«a. (35/2") T a I l b x «57.»S (t,10O) E2 
3S40J«9.(37/2-) ^ , „ M » S 5 (t 100) 
3793.1+X9(?) Y„„,,«e«-46 <t,100) 
3»753«» , (41/2*) Y„„„72/.7S (1,100) 
437»a*II0(7),(41/2-) ^ „ „ « j a < S | ? ) (t,100) 
4741.4+I )(!<?). ( 4 W ) Y»^ I»SSJ«(7) (t,100) 
y, J-(29/2) 
366.4»y,J+2 Y,3«-'« (t,1.00ro) I<"=87.3. [B'=95.9,TI<o*0.)94 
774jS*y.J+4 7 * ^ , 4 0 * 1 (t,1.0015) I"'=«a2, t e t98.S. 7lm*Oi<4 
1223i»y, J»6 Y-_„44»7 (t 0.861») |"J=«9.«, l«=K».5, l\u=0234 

. S 54M.Aa 

1711.7ty.Jt8 Y 1 2 ] ! (t,0.89(6) I r o=90.r. Iw=r01.3,7101=0.254 
2239.7+y. J*10 Y™»_S»0 (+0.62 n ) l"'=90.9,1»=f02.8.710^0274 

3410 i *y ,J»U ymUl*03.» (tO.S3r«) l"'=92.7, la=109.9,110=0.311 
<050A»y, Jt-16 -1u„„&0-3 <t0.S6l ') l<"=93.7, Iw=712.4,71w=C.329 

A 4726.7ty,J*18 Y - i I V « 7 S . S l"'=94.7, I»=r262, 7101=0.345 
.4 5434J+y(?).J+20 rm,^B7.ep) lm=96.1 

J+18 & * 4726.7+v 

J*16 S 4050.S+V 

J«14 S 1 3410.SW 

J»12 S 2«w.e*v 

m 
J»10 K 2J3t.7« 

'*> S 1711.7« 

J*6 3 1223.2tv 

J»4 » 774.SM 

S» i 3S6.4»v 

•i-mu) 
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1 $Hg 
4:{-31410) S r:(9800) Sp:(5080) O r e:(1470) 0^(3960) 

Nuclear Bands 
A GSband(rc=+.s=0) 
a (it=+,s=o) 
C (lt=*,s=0) 
D (lt=-,s=1) 
£ («=-,s=1) 
F (lt=-,s=0) 
G («=-, s=0) 
H Intruder bind 
/ SDband 

Levels and y*ay tmrnchlngs: 
A 0.0*. 20.05 m, %EC*%8*=100, S C M S X I O " 5 

A 416.4S, 2* r„4l«.<^ (t,100) E2 
A 1041.12,4* Y n | (25 .42 (t,100)E2 

1099.92,2* y„,U3.S2 (tT100lO)E2+M1:6«2.0.*ii"' Y„W99.92 (t,62»)E2 
H 1279.43,0* r„ , *M. l ) r (t , '00) yc1i7$ (t,3.2) E0 

1558J2,(2)* Y „ M « « . 7 3 (tJ263) T I W « M « ( ? ) » » ! « ) Y 4 1 | H « J 3 
(t,1O04)E2(+M1):5>2 r , t55».»3 (t,263) 

H 1571.13,2* t l m 2 » i 0 » m (t,43) T 1 M 1 «2».OS(t28tO) y„,11SS.02 
(t I100»)EO+MUE2 Y 0 «7I.02(?) (+3017) 

1657.02,(3)* Y 1 | M557.0S ( f 10010) E2(+M1):6>3 yimt1S.4S (t«?r) 
E2+M1:6=1.43 -r < l tl240.73 ( t 1 2'2)(E2) 

A 1772.92,6" Y 1 I > U73».»2 (t,100)E2 
0 1881.42, r y,^B39.72 (t,100) E1 
H 1975.23,4* ym404J>2 (t.237) Y 1 M 2«33.0? (t39«)E0+M1+E2 

y„,IS5SJ>2 (t,1007) 
2072.8?, (4,5,6)* Y 1 Mj«»».c»r (t,100) M1*E2:6=0.93 

D 2071.2s, 7" Y 1 K 1 » 9 t » S <t,29») E2 ym30SJ2 (t r10010) E1 
2200.92(7), (5)* Y 1 K 7 5«.»2(?> E2 
2251.72.(6,7)" Y M K S T B J ? (tT10O)O)E2(+M1):6>7 ytm47tJI3 (t,273) 

F 2318.43.(8)- ymJ40£2 (t T100lO)M1+E2:8=1.5i ! 

2318.7 £(4-.5,6*) Y ^ S * " ! ' ) Y , . , , * ' 7 - 6 3 < V ° 7> Y „ „ * 2 7 O \ 7 3 
I (t,10010) 
I D 2335.32.(91 YOT257.JS ttJOO) (E2) 

2391.9«(?).(Stt>9) 1^13.73 
, 2424.7<p),(5to9) Y ^ a ^ S 
; S 24(4.93, (8)* y,m6$Z02 fl-,100) E2 
1 H 2510.03,6* Y 1 m S35.»^ (t.100») ym737.02 ( t45«)E0+M1*E2 

7 t 0 H S<W.02 <t,S14) 
2572.93. (4to8)* ymt00.02 (t,100)E2 

B 2596.93,(10*) YJ .MJ32 .03 (t,100lO)E2 Y , , ^ ' ^ . ' ( t , 6 2 ) D 
B 2620.66, (12*). 231 ns,g=-0.212.0=1.17 <4 ymr23.S 
F 2724.03,(10") ym^3U.tS (t,53 14) Y„ ,«*SJS <t,10010) Q 
D 2865J<.(11-) T l a s 5 3 0 0 3 (t,100)Q 

2930.9<(?), (10*) Y»««ff.03 (Q) 
B 3040.75.(14*) Y ^ I S . 9 2 (t,100)Q 
F 3357.94.(12-) ymSB.S3 (7,100)0 
D 354955.(131 y^SS3J3 (t 7100) O 

3611 J5(?), (12*) Y J B ,S»0<» 

7 6 2 3 M , , J * 4 Y ^ ^ , * ! " * (tT1.0S»)(E2)l'"=«7.0,l'"=98.0,Tl<i>=O^I1 
120S.4+J, J*6 yJB„44S.12 ( t r 0919)(E2) l r a=SS.a 1B=H».0,110=0231 

B 3703.46.(16*) Y„„6S2.72 (7,100)0 
G 3979.55. (141 Y„,,«2I.S3(t 7100)<a) 
E 4087.16. (151 Y.M.SM.SSttjIOOJQ 
S 4242J5, (161 W ^ ' V 0 0 , 0 ' 0 Y^SM-O (t,247) 
e 4326.17, (171 y^ZB.03 (t,100) 
s 4492.47,(18*) Y „ 7*9.03 <t,100)Q 
s 455157.(181 YooaW-^l t j IOOJO 
e 470937,(191 Y ^ S i l i s ^ l O O l Q 
G 5105.67.(20-) Y,„,S54.,3<t,100)a 
C 522».7«, (201 ^ ^ , 7 3 * 3 3 ( ^ 1 0 0 ) 0 
e 5334313. (211 W - » ' <V°°> 
B 5351.63, (201 Y^^BSSJS (t,100) 
C 5794.7 s, (22*) Y„„S»CI3 (t,100) 
E 6142313. (231 Y,„807:«3( t t 100)Q 

633-5.1 s, (241 y^^tO.43 (t,100) 

f 6576.1 s, (i4*) 
X . X 1 4 ) 

Y B K W ' O lt,100) 

/ 360.0«, J*2 y^SeO.02 ( t 0.63s) (E2) I<"=86, >, IB>=S4.6, 7io>=0.191 

2209.1+*. J+10 
2767.24*, J+12 
33«1.6tlt.J+1< 
3991.1«.J+16 
4654.7+*, J+18 
S350.6*>, J+20 
•0775*1, J+22 
6833.4*1. J+24 
7617.4**, J+26 
6429.1*>, J*28 

Y 1 i l f c | l S2l .02 (t ?0.92l2)(E2) l r a*90.2, lB '=)07.ft 7KO=0.270 
T n M < l x SS«.»a (t,0.76 7) (E2) l™=91.4, \">-n0S, Tim=02BB 
Y r a 7 , I 5 M 4 3 (1-^.556) (E2) 1<"=92S l«'=f 1*0,7110=0.306 
ynB„t2>S4 (t,0.46«) (E2) ln'=83.7, l«=1I7.3, Ttm=0.323 
T n n . 1 * 5 * * 3 (t,0345)(E2) 1n'=94.9,l«=»23.a71(0=0.340 
Y M B „«»S.»5 (t t0.244)(E2) 1<"=S6.3,1«=r29.0, nco=0.35S 
T B M . . 7 2 8 - " (t ,051e) )'"=97.7,|I"=)37.9.THO=0.37( 
7 § m . » 7 s s * ' 5 <t,0-'35) (E2) l^eSSi. I«=M2.3. no=0.3B5 
Y - M ( 1 7 » 4 . 0 l 0 (t,0.12) l'"=ro0.aiBtM4.4,7lti>=0.399 

J»26 S 842t.1« 

J*2« S 7617.44K 

J»24 S C833.4« 

J»2S S , «077JS»» 

J*20 3 S350.6M 

J«1> 1 1 46S4.7U 

j * i e § 3991.1+1 

J*14 i 
1 
1 336-.; ,n 

J*12 a 
S 2767.2+x 

j»io S 1 J20».U» 

J*» 3 1M8.1+X 

J+6 ' 1»5.4+r 

J*4 3 7423*1 

J*2 p 
| 
I 360.0+X 

j - m i K 
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80 
A:-306S0K> S„:<7340) S F :5090« 0^:3180 70 Qa:(3500) C 

Nuchar Bands 
A Favored l | K decoupled band » 
B Unfavored i , K decoupled band C 
C l^semMecouplodband 
D Band Structure D 
E Band Structure Q 
F SD-1 band 
G SD-2band 
H SO-3band c 

t8vafea»dY-/ay6nw«n/nos: 
0. (3 /21 ,«10 m, %EO%B*=100, Q=-0.41 41 
51.62,(5/21,0.424 ra yfil.Ol (t/OO} M14-E2 
103.73,(1/21 Y,»B3.7J<t,100)M1tE2 

/" 0+x, 13/2*. 50.615 m, %EC+%P*c100, u=,-1.068«. Q=*0.7624 
216.0+X2, (9/21 Y„,2M*.03 (t,100) E2 
265.04*2,(11/2)* Y„„,>«. '3 E2 T„,^«S.0S (t,1005)MUE2:S=1.9. ,t 0 

336.32, (5/21 7 n 2 » * 7 2 (t,10.010) Ml v,33*.3j (tY100e)M1+E2:S=1.6j 
376.53, (3/2)" r , M «7'»4( t ,4 .1S<) r nA23.»< (+128) Y.375.53 (+1O0 IS) 

Ml 
377.93,(7/21 T^HM yB32e.Sl (+ 1005)MHE2:fc1.02 T03*7.92 

(t ,13-) 
>" 390.4«3, (17/2*) T,,.,3M.43 (t^OOKQ) 

430.43, (1«-,3!2-,5"2l I J 7 M J (t,-345) 7„«3M3 (+10014) 
M1+E2:S=0£a 

534.7«4 W x 3 , 8 - 7 < (t,100) 
6 S35.2*X2.(15/2*) r f c ,S35J2 (t,100)(Ml4-E2):5=0.14.> 

563.53.(7/21 Y,»227.23 (+,5.124) Y B 5IT.93 T 0 5 6 1 5 3 (+,1005) E2 
5 M . « + » 4 , ( 7 C * ) ! , „ „ » » < (+137) Y-,,.372.73 ( t 100 10) 

M1*E2:fe1.B" 
63£33.(9/21 T j n 25« .«3 (t ?73) TaB>V.1-J (t,100S) E2 
659.14.(9/21 1^133 (t778)M1+E2:fe0.85 T„322.7< (t,27 14) 

TDSD7.S3 ( t100ro)E2 
691.13 ym26i.43 <t 10.135) TM.35S.S3 (t ,83; y K «40^3 ( t 10010) 

y„mM (t,31«) 
742.7+X3, (13/2)* •fall^07S3 HW4) ymiJ77.S3 (+90(0) 0 

T j . * , . 5 2 6 - 7 3 < V 1 3 > W ^ * 7 * (tT100ro)M1+E2:S>f.6 
761.UX3, (11/2)* Y a ^ J T S . ^ ( f12 7) T m . > « 9 6 0 3 (t,100rr)M1(*E2) A 

Y„„««-»3(T,40a>)MUE2:S>1.6 y 7«».13(t,S2II) c 

680.39 Y„«2»-79 (f 100) 
9O0.0«4 Y l l b»63S.ti4 (»377) Y„^,SM.»4 (t,10010)E2 1^300.04 A 

(t,71 to) M1+E2 E 
91l!3< Y „ « 0 . « 4 (f 10077) Y„,S33.4< (t,9623) Y„,53S.75 ( t -200 ) D 

r„,574LS< (t,<80) C 
952.14. (9/21 YU0521.74 (t,29 14) Y m <l5 .<4 (t,10013) (E2) £ 
997.13. (5/2-.7/2-.9/21 y^Ste.74 ( t 8215) Y m « ' 9 J » I t , ™ 1 3 ) /4 

MUE2:5=0.95 Y»,**>.»3 (t,9210) 
101634.(11/2") Y„,3»3.»4 (t,144) Y„,63».44 (t,1003i) £ 

/" 1019.2-H4, (21/21 Y m . ,«2«.»3 ( t100) (E2) C 
10241 YatSirr (t,100) 
1091.05 Ya.744.75 (t,10017) yJOtljOs ( t 7013) 
1086+xl Y „ W » 7 7 J 9 <t,100) 
1105.7+x? +,..,5*7.16 J+,100) 
1107i4.(7*r,92-.11/2-) Y M < 7 4 . 9 4 ( t19l0)MHE2:5>0 4 Y m 7 2 9 J 4 

(t ,100ll) Y„»0S5.64 (+617) 
1130.6*xs Yj«.,«S.6S ( t37 l7 ) Y „ M 9 ( 4 . S 7 ( t 10017) M1tE2 
1133JJ+X6 Y ^ . B W J S (+3215) Y „ M 9 ( 7 . 3 5 (t r100l6) Y^ ,»33J5 

(t,35l8) 
1145.55 1^514*5 (t,100 IS) Y,„5»3.U5 (t,7738) 

S 1171.7+X4,(19/2*) Yau.,636^3 (t,9930) (E2) y^THJSttlOOa) 
(M1*E2):6=0.14< 

1178.36 ya11X.7e i t 100) 
1193.25 YM ,50'.«5<t3610)M1(+E2) Y m « * 5 J 5 (+,100*1) 
11991 Y n » « l (+100) 
1208+xl Y M f c l ,»a2! (tlOD) 
1212J7 7 m « M J 7 ( t , 1 0 0 ) ( E 2 ) 
12S7«1 Yj^.,9921 (t,100) 
1317.89. (5/2-.7/2-.a/21 T ^ T S * ^ ( t 100) M1+E2:6>1.2 
1 3 1 9 « l Y j , w » 0 2 . 6 9 (t,1002l) Y f c I»3>».69 (t,7535) 
13201.(13/21 Y„6»7 l (tlOO) 
1434«r i^jntfS (tlOO) 

1470J9 ym10S2.*> (+100) 
15391 Y O T » W " (t,100) 
1637J»*X4.(21/21 Y i m „«S6L.3(t r 100!5)(E1> Y , „ M «*« .«3 (+214) 
1616+xi Y M M ' < » 1 <t,100> 
17695.x8. (2SS1 ym^750.17 (t,100) (E2) 
1804£»xa. (2S21. 0.72 7 ro Y , ^ , ' * * ^ / (t,100) (E2) 
19441 ym150t< (t,100) 
1661.7«7,(2a21 Y i n M 2 2 3 . 9 « (t,2S5) 1mkJUZSS (t,10030) 
2064*fX«, (27/21 Y,« M 2f l2 . *7 (t,10020) (E2) 1im.^S0.07 (t,377) 

2123.4tx». (29/21 Y t l 0 f c ,3»».»3 (t,100) <E2) 
22«6«3 y„uJ«l70l (f 100) 
2299+X3 T ^ . ^ " - * ' * (t,IO0) 
2303+XI t„„f0*7< (t,100) 
2307M l V j l b W 2 0 9 » J 1 l ( t 100) 
2310« I T.K.iSeW (tJOO) 
2316+x l Y „ k i 2 0 » l (tJOO) 
23M.9*x« Y 7 4 1 „ » « » « J ' (t,439) y„^U3.07 (t,459) Y o , , ^ » * ' 

(t,1O010) 
233s*x;> y^&m (tJooj 
2340«l Yj B, I»7Sl (tt100) 
2352«l ym,^»l7i (+100) 
2M7+XI Y 7 U , , ' « " - 9 9 Y „ ^ l « . « 8 
236IJ«X8 Y w , < « « - > M t J 0 0 1 0 ) Y f c^35»-77 (t,81 14) 
2361.6*18 Y,4„,>S"-9Mt,46s) y^^tl.S? (t100 10) 
2404.X2 Y » „ 2 " ' 2 (t,100) 
• 4 H « ! y„„J""! <+,"00) 
2412.415 ym2034£\5 (t,10O) 
24231 ymW4St (t,1O0) 
2431X4X6, (29/21 Y m f c I 662 .13 (t,100)(E2) 
244029 Y K , ' * " - " (t,100) 
24423 y^SIOSS (t,1O0) 
2443r ym20SS1 (t,100) 
24601 Y , m l »«*3J9 <t,100) 
2475MI Y I 0 1 f c » » « 9 l (t,100) 
24761 Y M J ' * * * ' (t,1O0) 
24771 Ynj^OM' (t,100) 
2543 I y^lMOt (+,100) 
2544+x 1,(31/21 Y a D a . ,<7»-79(t,100)(E2) 
2SB9*xl,(29C*) Y 1 7 M „«« .<8 ( t T 100 ) (E2 ) 
2596«x I. (33/21,0-926 ns Y j u , , , " ™ ? (t,100) (E2) 
2»90« 1.(3301 Y„„ , I »6 .73( t ,100) (E2) 
307»«x 1,(37/21 Y W W < 7 9 J 3 (t,100)(E2) 
3167+x 1. (33ffil Y M f c , * " * ? Yjafc.STfttS 
322UX2, (SSffil Y j ^ ^ l (f,1O0) (E2) 
3429tx i, (37/21 Yj„ 1 , I '3»-«3 (t,100) (E2) 
3 4 6 7 M J. .37/21 Y;„ n, x320.6a(t,7114)(Fi2) T l n f c I « f t 3 a (+,10020) 
3792JS+X .5. (41/21 Y J O T U T M ! (+,1O0)(E2) 
3956»X3, (39/21 1 4 B I » W S < (t , '00) (E2) 
3966+X2. (41/21 I**,*?01' (t,1O0) (E2) 
4216« T. (41/21 Y^^.7671 (t,100) 
4357«2, (43(21 Y ^ ^ . , * * ! (+,100) (E2) 
4632«3, (4SI21 y^x"0' tt,100) (E2) 
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191 80 Hg (Continued) 
F u, J-(242,31/2) 
F 350JS+U.J+2 To350-«(tr0J63)(E2) l"'=9l.3, la=100.3.THo=0.1S5 
F 741.1+U.J+4 Y„„3J0.5(tT1.255)(E2)Iw»92J>IB=»OO.S,no>=0.205 
F 1171.4*11, J+6 T,„„«»J (7,1.004) (E2) l<"=93.0. la=l01J. »M=0225 
F 1641.0+u,J+S YMn„,«*ftS (7,1.003) (E2)Iro=93.7Jm=f03.9,7)m=0.244 
F 2149.HU.J+10 7 , M 1 - | S M . » (t,0.815) (E2) IT O=94.5, l a=107.5, TltteO.263 
F 2*94.4+11, J+12 7„ 4 f c u «4S3 (7,0.853) (E2) l™=95.4, fimlOB.7. 7i»=0.282 
F 327SJS+U.J+14 Y u ^ * * ^ (7,0.714) (E2) lro*96.2,lm=1)2.0,7lo>=0.3ttfl 
F 3»4.3+ll,J+ie T w r j u « 7 . » <tT0.65<) (E2) l"k97.f, le'=>>3.« ()oi=0.3fa 
F 45473+ll,J+18 TM M„*»-0(t r0.823)(E2) Ira=9S.O, lm=<ie.3,Bli)=0.335 
F 5234.7+u. J+20 lm7JH7.4 (t,0.4B4) (E2) l™=98.9, Im=»r6.3,1)01=0.352 
F 5956.S+U. J+22 rm f c g72».»(t I0.M3)(E2) l'"=99.B, IB'=f23.l, 7loi=0.369 
F 6710.l+u,J+24 T j ^ ^ T W J (f0.18-l)(E2) !"'.»(».« 
0 »,J-(25/2) 
O 2M.0+V.J+2 y(2»2:0 (t,0.43 7) l'''*95.9,IB'*97.ft 7)01=0.156 
G 624.9+V.J+4 Yj^aaSL* (7,0.76 ">) l'"«9e.l, Il"=r0l.0,7lm=:0.f7fi 
G 997.4+v. J+6 7,^,3725 (t,1.07 H) l"'*9fl.«, lm.102.ft 110x0.186 
G 140e.8+¥,J+8 r „ „ « » - « (t,0.87l») l"t97.2,l«»HM.2,nii)=0JrS 
G 18M.S+V, J+10 7„_<W».» (7.0.97 13) l"'=97.a, lw=T04.7,JI0>=0.235 

2346.9+v. J+12 
2472.0+v, J+14 
3433*+v,J+16 
4O30.7+Y, J+1B 
4K2.S+V, J+20 
5324.S.V, J+22 
M27J»+v,J+24 
w,J-(27ffl) 

T „ „ « ; 1 (7,0.83 (3) 1™=93.3, [«=««. 1.7)01=0253 
Y ^ , , , * ^ (7,0.57 re) l™=99.0, la=109.0,7}<o=a272 
Y^n^SSI.S <tT0.65 ro) I™=99.7. Iatl)4.0,l>cn=O.290 
IMM+V 5* 8-' <t ,0- 9 7 M ) Iro=T00.5,Iw=)M.3,Bco=0.307 
Xnn+v63'-* (tjOSS'O) l™=K».3,lBI=>17.3,7>m=0.324 
Y-M„«SS.O (t,0.53o) I<«=ia2.f.lB=r20.5,7toi=0.34t 
Y__„«»»J (t,0.40«) 1™=I03.0 

H 311J+W.J+2 Y03»-» (7,0.9516) I™=9«J?, l»=>a).5.7101*0.166 
H M3.4+W.J+4 Yr2H,S5».« (tT0.B6t«)l™«9S7,I«.103.6,7101=0. <«5 
H 10S3.S+W,J+6 Y^^MftT (tl.4418) !'"x97.4,lBt)02.8,7IQl=OJ305 

1«2.7+w,J+8 y.^423.1 l™=97.9, !ro=I07.0, 7loK.-0.224 
1M9J2+W, J+10 Y 1 4 u „,4«.6 (t,1-W '») l m =»*6 lmM0ft 1.7lo=0.2« 
2452.7+W.J+12 r w u , M M I t , < l . ™ « l l"'c99.3, lm=IH.»,7l<ii=0J6/ 
2»92.2+w,J+14 Y^^.539.5 (7,0.70 w) l"'.f00.l, lm=IM.9,7lm=0.27fl 
3M*.S+w,J+16 7 - M„ (*7'4.3 (7,0.71 rs) I<"«KM.O, Io,=>l4.6,7low0.29S 
4175.7+w, J+18 Y^.^eW.2 (7,0.640) I™=I0l.ft \<"uH9.8, 7)01=0.313 

H 4IU.3tw.Jt20 Y „ ^ . « 4 2 . 6 (t,0.BO«) I™=102.7, Im=r22.7, Boi=0.329 
H 5493J5+W, J+22 y - 1 M « 5 . 2 (7,0.405) 1^03.7, Im=123.a 1)01=0.346 
H 6201.0+W.J+24 Y^^.707.5 (t,0.33e) 1"'=/CM.6 

J+24 K 6710.4+U 

J+22 3 5W4.5+U 

J+20 S S234.7+U 

J+1» I 4S47.3+U 

J+16 E 3394.3+u 

i 
J+14 S ! 327E.5+U 

J+12 5 2694.4*11 

J+10 ! 2149.1+u 

J+8 5 1M1.0+U 

J+6 S 1 1171.4+u 

J+4 8 741.1+u 

J+2 " 

J-(2Sffl.31(2l « 

J+24 1 6027*+v 

J+22 1 
tO 

5328.6+v 

J+20 8 1 4««2.«+v 

J+14 Si 4030.7+v 

CM 

J+16 S 3433.0+v 

I 
J+14 i 2B72.0+V 

J+12 3 ' 2346.9+v 

J+10 I s 1051.S+V 

j»a » 1406.0+v 

J+S 37
3 

»7. itw 

J+4 f 624.9+v 

J+2 S3 I 292.0+v 

J-125/2) I V 

J+2* 
9 
S 6201.0.W 

•I 
J+22 • 1 5493.5+w 

J+20 3 M1l.3tw 

J+1B S i 4175.7+w 

J+16 K 3506.5+w 

4 

J+14 ! \ 2W2.2tw 

J+12 S 2452.7+w 

J+10 ! 1B49.2+W 

j+a S 14t2.7tw 

J+8 ( 1053.0tw 

J+4 
C M 

S 6S3.4+W 

J+2 n 311.«+» 

J-t27/21 , » 
SD-1 band SD-3 band 

191 
JO1 Hg 

http://7loK.-0.224
http://4IU.3tw.Jt20


1H»9 
A: (-32100) Sn:(9500) S:(5500) 

Q E C:(700) Oa:(330D) 
Nuclear Bands 

A GSband, (n.aH+.O) 
B ( w H - , 1 ) 
C (n.a)=(.,0) 
0 (n,aH+.0) 
E Band Structure 
F ( iwM-,0) 
G (t,o)=(-,1) 
H (K,oM+,0) 
1 SDtund 

low's «/»tf y-ny branchings: 
A 0,0*, 4.85*0 h,%EC=100 
4 42231,2* Y/22.81 ( t 100) E2 
4 1057.68,4* r m < - M . ( M t T 1 0 0 ) E 2 

1113.65,2* Y „ * « » l I (t-1008) 
M1+E2:fa1.7j T 0 »»»3.0(t ,24.3l2)E 

1535.6*3* Y„jm»3 (tJi-SU) 
M1(+E2):6c0.55 imt1tioi (t T1005)M1 

1733.0* <4J* y„„t1>.4l (t,844>E2 
Y 1 0 M«7S.4l (t,1005)M1+E2:fcO,73 

4 1B03.1S.6* Y 1 0 H 745^r ( f100)E2 
1831.62.(3.4) Y , m n 7 . 9 3 ' ( t 100.0 M) 

Y 1 K t 7 7 * < 2 (t,745) 
B 1843.92.(5)" Yu^WSJI (t,lOO)E1 

1844.63,(3,4) r , j j * « ) . »2 (t r100) 
1908.63,1,2* Y„»4»5.1< ( t76«) Yj 'W»^3 

(t,1007) 
5 1977.12,(7)", 1.046 ns Y ) M 4 ' 3 3 " (t,42.5(6) 

E2 y,m174.0l (t T!00<)E1 
2056.33.(1,2*) ym1633£Z ( f1007) 

Y02flSS.06<?) (t t<56) 
2081.73, (1.2*) ym16Sf.9l ( t 1005) 

Y0*ra»».ss(?) (t ra.si3) 
2187.03(6)" Y 1 M ,3*3.»2 (t,35'3)M1 

Y„„3»3^2(t ,100l3)E1 
C 221633. (6)-, 0.925 ns y^aS22 (t.100) 

MHE2:8=1.26 
6 2223.93,(9)" r t r 7 « « . « 2 ( t r 1 0 0 ) E 2 

2276.93,1.2* Y . 2 , ' 8 5 4 . 0 4 ( t 1009) yt2277.06 
(t.579) 

2284.74 7 i m » 7 » . » 4 <tT100) 
230033, (6.7,8)" yltn323.7! (t,100) 

MUE2.fcO.74--
0 2447.23, (8)* Y 1 1 0 ,«« .»2 (t,100) E2 
D 250733, (10)*. 3.65 ns T j M 7 « 0 . » 3 ( t - 2 5 ) E2 

2534.64(7) Y t n,999.03(?) (t r100) 
O 2535*3. (12)*, 11.15 ns y^'43 (tyOO) E2 
C 2632.73,(10)- Ynj.405.82 (t.38) I O T « - J I 

(t,100)E2 
2657(7) Y 1 > M8S4(?) (t,100) 

B 275633,(11)" Y i B MS32.92 (t,100) E2 
O 295133.(14)* Y in ,«SJ2 <tT100)E2 
6 3047.03, (12*) Yjj^S'f J 3 T i a j ; 5 3 9 . r 3 E2 
C 326133,(12)" YnnSOSJS ( t ,38) 1^62921 

( t , !00)E2 
8 3449.73,(13)- YTOS92.92 (t,100) E2 
0 3608.74. (16)* Y,«jS55.B2 (t,100) E2 
£ 366934. (14*) YjonSffl.73 ( t100) E2 

•^718.43 (t,63) 
3725.74,(14*) Y„,,67».73 (t 7100) E2 

f 3894.93,(14)- Yj.5,,445^23 ( t 3 8 ) yxaS33.0S 
(t,100) E2 

G 4010.53.(15)- Y^,5S0.92(t r 100)E2 
y^lOSB.73 ( t24 ) 

f 4090.03,(16)-.0.39<ns T J 1 # , » S 5 . 0 2 (t,100) 

Yjn.4W.S3 (t r100) E2 ym,S21.»3 (7,30) 
G 421634, (17)- 7»„Me-»3 (t.33) Y„,aW-53 

(t,100) E2 

y^00.73 (T(i2> ymf71£2 

4387.74. (18)" 
438954, (18)* 
4588.44, (19)" 

(t,100)E2 
4741.74,(18*) 
495035,(20)-
513035, (20)* 
521634, ( 2 r ) 

Y B„<7l.43(t. (100)(E2) 
Y„,7»5.23 (tT100) E2 
1mlT27.83 iirVX)& 

B W 2 J 3 ( t , I O O ) 
,.842.»3(7) (t,100) 

Y 4 ) MS»».02(t T100)(E2) 
y^SCZts (t,100) E2 

H 513035, (20)* yOK741.32 (t,100) E2 
G 521634,(21") ymlS27.Sl (t,100)(E2) 
0 5271.75. (20*) Y.,,,,882^3 (t,100) 
E 53HJ5,(20*) y^74.l3 (tJ10r})E2 
F 5*65.28,(22)" ym,704.73 (t,1°0)E2 
H 6700.75,(22)* Y n l ) 5 » . P 2 (t,100)E2 
E 5787.95,(22*) 
G 6012.25,(23-) 
H 6428.2 5, (24)* 
F 643737,(24-) Y B 

G M55.05(?), (25") Y „ , -
*.j~m 
214,»*I,J+2 YjJM.92 (tT0.061) (E2) |'"=S&4, 

lw=92.4,Tlli>=0.l'8 
473.1«,J+4 r „„,,2S».ri (t,0.B510)(E2) 

I n k89. ) , I w=94.ft fla>=0.140 
7733»x,J+6 ymt,30O.4t (tT0.905) (E2) 

l"'=fl9.9,1»=95.S, *1m=O.I61 
1115i tx ,Jt8 Y n ^ . W - " (E2) l"'=90.7, 

\<*>=99.3,TIO=0.181 
1497.2M, J+10 Y „ , w M " l <t,0.955)(E2) 

1™=9I,6.\<"=102.0,1)0=0201 
1918.4+x,J+12 ylu7a421JI (t,10020) (E2) 

l">=92.6. ]B>=104.4. 1)0=0220 
2377.9+x, J*14,0.165 ps y,„„4mSl 

(tT1.005) (E2) l">=93.6. ]<"=W7.l, Tlo=0239 
2874.7«. J+16.0.133 ps Y ^ , , * * * * ' 

( t 0.805) (E2) I r o=94.6. I B =I11.1, n«>=0257 
34073<,x,J+18.0.u893r ps y^^SlZBl 

( t 0.70 to) (E2) lll>=35.7, !">=• 113.6, Hm=0275 
39753tx, J>20.0.058 17 ps Y 1 O T „55».0r 

( t0605)(E2) ]"'=96.a. I°'=f 15.9, *lo>=0^93 
4578.0+x, J>22,0.05514 ps Y W b I « t t 5 r 

(t0.5010) (E2) I"t97.9. I B '=rl9.0, Tlarfl.SIO 
5214.UX. J+24.0.04217 ps YJCT. ,636- ' ' 

(t0.4515) (E2) Im=99.ft IW=K).6,1)0=0.328 
5B83.1tx, J»26, 0.0349 ps Y B U . I 669.02 

(tT0.405) (E2) I"'=I00.), \<*><*12S.4,1)o=0.34S 
65M3»x, J*28.0.03214 ps YaM.,700.92 

( t 0.305) (E2) I"'=f0l.3, IB'=l£7.a, 1)u=0.3SS 
7316J«,Jt30 Y K M . J T ' O J I (t,0.255)(E2) 

l'"=102.4, \"l=130.7,1)0=0.374 
5079.0*J, J*32. <0.03 ps Y m M , ' *2»4 

(1-0.155) (E2) I'"=T03.S, IB'=132.5, Do=02B9 
S872.0tx. J>34 YMTfc/93.03 (t,0.15S)(E2) 

l'"=104.7,1»=(35.S, rK.-Bf.4W 
96943M. J+36 Y M 7 J „»22^4 (t,0.102) (E2) 

!'"=)05.S, I B t l 35 .1 . Do=0.4l9 
10546.6tx.Jt38 Y ^ . e ^ f e (t r0.05f) 

lw=106.8, \<*>=133.8, Do=0.434 
1142B.6tx(?),J*40 Y , ^ . ^ ! ' ) (t,0.05i) 

l"'=)07.7 

J*40 S t1«».6»X 

J*3» . S 10546.6tx 

J*M S i M94.5*» 

J«34 R M72.0*X 

J«32 
Q 
S 807».Otx 

J*30 R 7318.2M 

J*JI S 65S4.0tx 

J*26 S 5BS3-UX 

J*24 
J 
3 i 52H.1+lt 

J « 0 
g 
S 4578.0+1 

Jt20 5 3975.5+x 

J*18 S 34073tx 

3*16 « 1 2«74.7»x 

J*14 
1 

i 2377.9*x 

J»12 •« i 101 M+x 

J*10 • " 1497^+)t 

J»8 s 111SJ+X 

J+6 1 
in 

o 
n 773.5+X 

J*4 
1 

in S I 473-Ux 
J*2 

1 
in 

i 214.9+X 

j-m 3 t 

SO band 
192L 

8 0 r 

E2 
£ 4130.74,(16*) Y„ ,405.03 (t,26)E2 
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1 9 3 H a 80 " 9 
A:-31071 19 Sn:(7100) Sp:558125 0 ^ 2 3 4 0 1 7 0^298922 

Nuclear Bands 
A Favored i | 1 7 decoupled band 
B Unfavored i 1 M decoupled band 
C Band Structure 
D BandStiucture 
E SD-1band 
F S0-2t>and 
13 SCKiDand 
H S I M band 
/ SD-Sband 
J SD-6band 

^eve/sandY-nybn/wn/ngs; 
0,3/2". 3.80 IS h, •4EC4%B*n100, |i=-0.62757 13, Q=-0.72 39 
39.613, SIT, 0.633 ns 103».5<3 (1,100) M1 
49.9610,(1/2-) T 0 « . K I 5 (t,100) 

I 140.76S. 1372*. 11.8? h, %EG+%B,«02.9P, %fT=7.1 0, |l=-1.05842972«, 
Q=+0.916 97 yK1013St (7,100) M4 

207.7420.(7/2") r „ » 7 . W » ( t r 1 0 0 ) ( E 2 ) 
324.36 7. (3/2") 1 . W I M (t13.5l3)(MHE2):8-1.8 yml$4Jt13 

(tT21.610) (MHE2): B=0.5 j Yoa2«J7lO (t,100) (M14E2):5=0.42 
344.009,(3/2-) Y..2W062S (4 10.312)(M14E2):5=02* yt343M10 

(^1004) (MWE2): 8=1.7.1" 
374.629, (3E-.&2-) 7„4».5<l (t<40>(Ml4E2):S=0.37.*t yK335.1U0 

(t1004)(Ml4E2):&*0.32.*tt yjt74.SiZ! (4 293) (E2) 
522.92. (17/2*) YM,3«2.»2 (t I100)(E2) 

I 747.13,(15/2*) Y,„«W.<3 (t,100) (M1+E2) 
752.63.(M-,5/2") Y«/'3-0« (t52e)(Ml4E2):S-3.2 yt7S2.S4 (flOOIS) 

(M1) 
1026.63, (13/2M5/2*) Y , , , * * * * * (t,100) 
1145/43, (21/2*) YB 1«22.«2 (t,100)(E2) 
1360.62. (19/2*) Y,„«3:<3 (t,70) (E2) Y m «7 . fc> (t,100) (MUE2) 
152333.D Y m 7 7 » ^ 4 (t 1006)(M1+E2):S=0.9J5° Y « , ' 4 M . I 7 ( f26s) 

Y 0f523.44<t,62is) 
1523.43. (1772M9/2*) Y 1 B 7«9S.»3 ( t33) (E2) Y m » « » J 3 (t 100) 

(MUE2) 
1560.13 Y m <205^3 ( t233) YJJ,'256.03 <t 234) Y„'53».4ro ( t204) 

Y0»579Jro (tT10022) 
1756.03,(21/2-) Y i m J 2 3 2 . 3 3 <t,<53) 7 1 M,375.32 (tT100) (E1) 

Y , m S l W 4 
188423,(25/2*) yna73a\71 (t T100)(E2) 
1666.53, (25/2"). 1.586 ns Y 1 n a ' 3 0 ^ 2 (1,100) (E2) 1690.83,(23/2-) Y , „ , ' « - * » (t,18) Y„„7*5.52 (t,1O0)(E1) 
2095.93,(27/2-) ! , « , « * « !t,100) (£2) r „ „ a W S 4 (t,7.5) 
216923. (29/2") y^^.O! ytw^BZ7! (E2) 
2502.14. (2S/2*) i 1 1 M « W ' (t,100) (£2) 

D 2563.64, (31/2") yam4t7.Sl (t,100) (E2) 
2641*4,(29/2*) Y I < M 737.43 (t,100) (E2) 

A 269554. (33/2*). 57330 ps Y - 0 a ' » a « 2 (tT100) (E2) 
C 276224. (33/2") 7„„57a02 (t,100) (E2) 
A 3176.14, (37/2*) Y ^ W - e r (t,100) (E2) 

3195.96, (33/2*) Y J M J 5 S « 4 (t y100)(E2) 
D 322324.(35(2-) r^CMLCs (tT100) (£2) 

3260.04, (33/2*) y2mSC*S' ytK17S7JS (E2) 
C 3497J4. (37/2-) 1^731.13 (t,100) (£2) 

3570.05,(37/2*) Y a B 3"9 .»3 (t,70)(E2) Y„ n3S3.93 (t,100) (M1+E2) 
A 3660.45, (41/2*) T m " > " ' (t,100) (E2) 
D 3883.45,(39/2-) y^JXO-13 (t T100)(E2) 

4120.46.(41/2*) YKJDS50.43 (tT1O0)(E2) 
C 4150.65. (41/2-) ytmSS3Jl ( t 100) (E2) 

4197.76 Y a a 9 « j 4 (tT1O0) 
D 439626.(430") yMaS12.»4 ( t100) 

4412.16 Yj4„»M^4 (tT100) 
C 4673.86.(45*2-) Y . , , , 5 2 3 2 3 (t,100)(E2) 
A 4688.16.(45/2*) Y 1 - 0 »' '7.73 (t 7100)(E2) 
D 5047J7, (47/2") 1,^,151.13 (t,10O) (E2) 
C 5546.9 7. (49/2") 1^,673.14 (t T100) 
A 5556.97,(49/2*) Y ^ * * * * ^ (t,100) (E2) 
D 5898.35. (51/21 Ya,,,*"-"'* (t,100) 

£ x,J-<19/2) 
F 112.14X.J41 
£ 2332«.J+2 Y,„„»21-» Y.2332 (t,0.373) l'"=94.3,IB'=97.6,7)01=0.127 
F 3M.14X.J43 Y ja^ '322 Y m . l 2 5 * 0 ( t 0 . 1 2 5 ) l r a = l 9 . 7 . I B 4 9 a 5 , 

•101=0.137 
£ 507-44X.J44 Y ^ , , * * ' - * txa./74^ < • S > M s ) l"'=94.B, Is'=99.fl, 

tlm=0.U7 
F 660.74X.J45 ymM1BZ9 W , 2 * * 8 <t 0.388) ll'>=30.5.la>=99.3. 

1ta=0.IS7 
£ 821.74X.J46 Y^,.,»«0.7 ym„3UJ <t0.755) l<"=95.5, I r a=IB2.3, 

7lco«O.I67 
F 966.64X.J47 Y m „»73 .7 Y M 1 „334.» (t r0.619) l"'=3fl.a Iw=10»,0, 

1)01*0.177 
£ 1175.14X.J40 1m,,l7lJ 1m„3S3.4 ( f 0.905) !"'=9S.2,1B ,»I03.9, 

ixwo.ias 
F 1370.14I.J49 7,^,374.5 (|-,0.73t») ['"=45.4, lB>»103.6,1)01=0.197 
£ 1667.04X, J+10 ylm„1»e> Y m t „,3»1.» (tO.905) l'"=97.0,lB'=l07.8, 

F 176324X, J411 Y , , ^ / ' * . ' ( t , '0OI2) lm=50.aiB'=IO5.3,7loi=O.i16 
£ 1996.04X.J412 Y i m „ 2 * 2 . 3 ?,„ , 4 B M (t.1.005) ll"=97.0, ]«'=ir3.0, 

F 2234J4X.J413 y,m„4SI.1 l">=S5.4, lm*=W7.5, tla=023S 

E 2460.4*X,J414 Y a ^ ^ a e . * T l m , , 4 « * . 4 (t,0.983) l"'=99.1,I8 ,=1^1.2, 
7110=0^40 

F 2722.64X.J415 Y m 4 „ 4 M . 3 ( t T 0.96«) l™=59.4, la>=109.3.71(0=0^53 
E 2957.64X.J416 Yn.,,,,407.4 (tT1.003) l^roo.S, I°'=I29.9. DOKOJSS 
F 3247i4 i .J + 17 Y ! r a , I 524.9( t r 0.9820) t™=62.9,lw=1W.3,rlm=0^7l 

E 3486.04X, Jt18 T a n r t * * * (t,1.11 '0) I r o =102A IB,=<32.0,7loj=OJ72 
F 3607^4X,j4l9 Y^u^SSS-Stt^OSlO) l r o=6S.r,l B '=>M.3,flm=0ifl9 
£ 4044.54X, J420 Y j^^SSlS (t 0.9C 14) I"t l03.3, \B>=1Z7.0, Dm=0£87 
F 4402.34X.J421 Y 1 M,„5M.9l"tsB.S,I o'=1'3.0,*)<i>=0.30fi 
£ 4634454X.J422 y<Mltx5»0.0 (t,0.7320) l'"=f05.l, I«=(22.7,7loi=ft303 
F 5031.14X.J423 Y ^ d , , ^ * * (t0.853) I™=7(.6,lw=l2f.6,1)o)=0.323 

£ 5257.14X.J424 y^jSB.6 l'i>0S.D, la=120.B. T\wA320 
F 5692.84X.J425 Y „ „ „ 6 S ' ^ (t/1.5212) I™=74. Mw=«3.5,1)01=0.339 
£ 5912*4X.J426 Y O I 7 . ,«55.7(t T 0-40l6)I r o =10S.ftl w =r22.0,rioi=0.336 
F S386.94X.J427 ymUaS»-1 <t,0.5615) l"^76.4.1B'=I«7.0,7)01=0.355 
£ 660124X.J428 • „ „ « • « (t,0.1810) l"'=)07.5, Iw=r22.0,1)01=0.352 
F 7112.54X, J429 Ya.,,,725.6 (t r0.4519) I'"=7ft6, IB'=12».0,1)01=0.371 
£ 7322.64X.J430 H , „ „ 7 2 » J (t ,039(0) 1"'=T03.1, lB'=«5.4,1)0=0.389 
F 7669.14X.J431 Y„„. X 7M.6 (t t0.3810) l'"=S0.6. IB'=»30.3,1)01=0.386 
E 807S.84X.J432 ym^x7S3Jt (10.5516) l",=»08.9, \e,=\iB2,7lm=0.3S5 
F 86S6.44X,J433 Y m w 7 » 7 J l"'=82.ft IB'=I31.6,7loi=0.401 
£ 6660.74X. J434 Y,„4„7»4.S l'"=109.6,1B'=125^, 1)m=0.400 

F M74.14X. J435 Y.,^,,6'7.7 l'"=84.4, IB'=134.2,7101=0.416 
£ 9677.34X.J436 Y. , , . ,6 '6.6 l'"=ri0.2, lm=12B2,nui=0.4W 
F 10321.64X.J437 yKrMt47.Sl"l=B6.l.l<2>~139.9.na=0.43l 
E 10525.14X,J438 ywnal47.t\m=U0.a.l<!l=120.8,Tlw=O.432 
F 11197.74X.J439 Y l o n 2 , x «7».1l '"=87.9 
£ 11406J>4X,J+40 Y , M 2 S „ « » a 9 \'"=U1.S 
Q y,J-(i»i2) 
H 111.l4y,j4l 
G 23354y.j42 Ym^lSZ-S Y,233^ ( t t 0213) l'"=94J,lM=95.9,7)01=0.127 
H 365.l4y,j43 Y J M . , ' 3 2 - 2 Y „ , „ 2 S 4 . 0 ( t 0.125) l™=19.7, lB'=9S.5, 

7)01=0. W7 
G 508.74V, J44 Y M S . , ' 4 2 . 7 Yn,„275.2(t 0.305) l"'=94.«.lB ,=100.0, 

Boi=0.r4fl 
H 6S9.74y,j45 YK^, '52 .9 Y , „ ^ 2 « . 6 ( t 0.383) l'"=30.S,IB ,=99.3, 

7101=0.157 ' 
G 823.94V, J46 YM0..I6Z5 Y~ . ,3»52 (t 0.535) 1<"=S5S, lB'=100.a, 

7loi=0.16B 
H 994.64y,j47 7 , ^ * 7 3 . 7 y 334.9 (t0.ei 9) \<"=3S.S, l^WUO, 

710=0.177 
S 1178.84y,j48 y 102.6 Y m , . 3 5 4 J (10.785) \<"=95.8,\<"=102.8. 

1\w=0.1B7 
H 1369.l4y,j49 y, 19Z3 y374£ it 0.7316) l'"=4S.4,le>=103.e, 

7101=0.197 
G 1572.64y.j4l0 Y 1 K M a > * . 9 Y,.~_393.8 ( t 0.955) Iro=9S.S, IB'=104.4, 

I)0)=0^(« 
H 178224y,j4l1 y, 21Z9 y 413.1 tf 1.00 U) l<"=50.8, lBI=105.3, 

7)01=0^16 

3B 

http://112.14X.J41
http://3M.14X.J43
http://660.74X.J45
http://821.74X.J46
http://966.64X.J47
http://1175.14X.J40
http://1370.14I.J49
http://1996.04X.J412
http://2722.64X.J415
http://2957.64X.J416
http://5031.14X.J423
http://5257.14X.J424
http://5692.84X.J425
http://S386.94X.J427
http://7322.64X.J430
http://7669.14X.J431
http://9677.34X.J436
http://1572.64y.j4l0


.1*40 S l l l f f i M 

J*3B 
i 
3 10525.1+x 

J*36 S 9677.3+x 

J*34 S H60 .7« 

J*32 K 8075.8+x 

J*30 - 7322.6«c 

J*28 S 6601.3* x 

J*26 1 5 S912.8« 

J*24 62
3 

5257.1tx 

J*22 1 $ 4634.S+X 

J»20 
a t 

4M4.S»X 

J*18 I. 3486.0*« 

nz 
si 

M19K) 

J*39 

jjaa R i 

J+25 S 

•.J+13 S i 

. T 

11197.7+x 

J*37 3 i 10321,6+x 

J*35_ 

J*33 g I 

7«69.U« 

6386,9+x 

J+19 I S 3807.4+x 

J+9 ft I 137D.1+X 

~ ~ \ J + 7 
_B21Z±X^_ 

~NJ+3 

8 995.6** 

660.7-n 

366.UX 

SD-1 band 

J*3I •S io750.s«v 

J»36 3 9890.0«' 

J»34 S 9057.9»v 

J*32 t 8255.7+v 

J»30 B 74B4.S+V 

o 
J*2« K 6742.3+v 

J+26 S 
5 6032.4«v 

J*24 ! S354.6+V 

fc 
J*20 K 

I 
4399.0»v 

J*18 A 3522.2+v 

J*16 SS 2980.7»v 

J*14 S 2474.5+v 

J+39 B 11196.7-w 

J * 3 7 • ; 10320.6*v 

J»35 S 9473.1+v 

J*33 R •655.4+v 

z 

7B68UV 

7111.5-fY 

4401.3*v 

J*19 8 3»06.4<v 

J*17 8 3246.5«v 

J*15 • ' 2721.frfV 

8 0 h 9 

39 

J+12 2004.7-tv * 
1» ~~~NJ*11 5 1782.2+v 1» J+10 i s 1572.6+v*' i n 

13G9.1+V 

> 994.S+V 

t n \ J « 9 
i n 

13G9.1+V 

> 994.S+V 
J*S 

t n 

117»J«¥*' I 

13G9.1+V 

> 994.S+V 

31
5 \ J * 7 

I 

13G9.1+V 

> 994.S+V 
J46 31

5 

B23.9*vy' 

* ; 
1 

659.7+v »T 
B23.9*vy' 

* 659.7+v 
J+4 N i 

B23.9*vy' 

* rl 91 vi*a Si i 365.Uv 
J+2 91 233.5*v-—-" 1 I ^ -»J*1 1 111.1+v 
J-M9/2) I Y 

3 

SD-3 band SD-4 band 



193 

J+30 S 8350.3+z 

g 
J+28 K 7540.0*1 

J+26 B 6779.3+z 

J+24 B G040.0+Z 

J+22 K 
So 5MJ.5+I 

J+20 S 465S.O+Z 

J+18 
n 
S 4017.S+Z 

J+14 CM 2845.8+z 

J+12 si 2319.9+z 

J+10 1 183S.G+Z 

J+» • 1391.4+z 

n CT i 619.4+1 

i-armsm 
SD-5 band 

J+34 SS 95Z6.3+U 

J+32 S 8668.4+u 

J+30 R 7444.1+u 

J+2» 8 7054 A M I 

J+28 N S289.I+U 

CM 

J+2\ 8 SS11.2+U 

8 0 H 9 (Continued) 

5 4899,3+u 

J+18 iS 

J+12 5 20S5.3+U 

J+10 40
7 

1617.8+II 

1 

j+e " 
1 

1 1211.3+U 

j+6 n WS.9+U 

J+4 2.
2 

522.4+u 

SD-6 band 

18HO 

G 2004.7+y, J+12 Y 1 7 B„220.5 y, 43Z1 (1,1.026) I™=97.2, Ira=106.l. 
7>co=0.225 

H 22333+y.J+13 -r 1 7 K , y 4S/ .T l'"=S5.4, lw=T07.S, 71(0=0^35 
G 2474.5+y,J+14 Yjoofc,* 5 9- 9 (t,1-00«) I™=97.9, Ira=109.9,71(0=0.244 
H 2721.6+y,J+15 7 K M ^ 4 « J . 3 (t,0.96l8) 1™=S9.4, I r a=J09.3,no)=0.253 
G 28M.7*y,J+16 Y „ , , ^ S 0 6 . 2 ( t r 10OI4) l'"=9S.S, l ^ I i a a 7lci)=0.2S2 
H 3248.5+y,J+17 Y „ 2 2 „ K * 9 (t,09020) l'V=62.9, lra=174.3,71(0=0.271 
G 3522J2+y,J+16 Y jM^Wt.S (t T0.8232W' l ' '=99.7,1B=< 13.3,71(0=0.280 
H S306.4+y,J+19 Y,a 7 , y M9.9 (tT1.0810) l'"=66.7, ]«=T14.3,71(0=0.289 
G 4099.0+y, J+2C' Y M K , y W S . 8 ( t 0.6324) l'"=100.6, l'8=115.9,71(0=0.297 
H 4401.3+y,J+21 Yj.,^,594.9 ["'=68.9, l' a=118.0, 71(0=0.306 
G 4710.3+y, J+22 Y 4 0 M ^«»»-3 (t t04328J .''"=101.4. l r a=127.2, 71(0=0.314 
H 5030.1+y,J+23 T M J , ^ * * . * (t.0.858) 1™=71.6, IB,=721.6,71(0=0.323 
G 53S4.6+y, J+24 v„m644.3]"l=WZ.4,]">c119.4,nw=0.33l 
H 56M.»ty,J+25 Y t M I > , y 66».7 (10.52 12) ['"=74.!,[«'= 123.5,71(0=0.339 
G 603244y,J+26 Y B S S , y S77.8 l"'=703.3, l w=724.6, 71(0=0.347 

Y M t , „ « M . t (1 0.56 T5) l'"=76.4, l«'=127.0, (110=0.355 
V i z . / 0 9 - 9 I™=104.2, \(2I^S3.B, 71(0=0.363 
J ^ l (1045 IS) ['"=78.6, l'"=129.0, 71(0=0.371 
Y 6 7 U 4 y 742 .2 ['"=105. 1, \<*>=137.9, 71(0=0.378 
Y 7 1 1 2 * / 5 6 . 6 ( t 0.3810) \<v=B0.e. l' a=730.3, 71(0=0.386 
Y 7 4 t 5 > y 7 7 W l'"=106.3, \m=H9.0. 71(0=0.393 

H 63«5.9*y, J+27 
G 6742.3+y, J+2P 

7111.S*y,J+29 
74*4.5+y,J+30 
7868.1+y. J+31 
»255.7+y,J+32 
8655.4+y, J+33 
90S7.9»v.J+34 B022 \m=107.2, l 1 ^ 733.8, Tl(o=0.409 

H 9473.1+y, J+35 IH^MJ l'"=84.4. [ r a=134.2, 71(0=0.416 
G 9890.0+y, J+36 Y B 5 b y 8 3 2 . T ['"=708.2, Iw=140.8.71(0=0.423 
H 10320.6+y, J+37 Y M ^ , , * * 7 - * '"'=86. 1, l r a=139.9, 71(0=0.431 

G 107S0.5+y, J+38 •<miltiS60-s l'"='<>9.2 
H 11196.7+y,J+39 Y 1 m ,„ ,876.7 l'"=87.9 

/ 
z, J=(27/2,29/2) 
291.0+z, J T 2 7 t29r.O \<"=103.1, \<s=10S.e, T)m=0. T55 
619.8+z, J+4 Y M . „ 3 2 a « l'"=J03.4, l ° t )05. f l , 7>a=0.t74 'Z91*Z 

986.4+Z.J+6 YHO„- , - - • - —, 
.405.0 l'"=)03.7, l i a=)02.a 7lo)=0.2r2 

,3fi«.6 ( t 1.0916) l'"=103.7,l r a=104.2, 7lu=0.193 
75.0 l'"= 103.7, l ' a=!02.0, 71(0=0.212 
444.2 ['"=103.6, I M=99.S, 71(0=0.232 

Y 1 B t o l 4 » » . 3 (tT1-0924) ['"=103.2, !B '=96.2, 71(0=0.253 
Tzszo.. 5 2 5 - 9 ( tTO* 1 ' * ) I'"=I02.7, lw=9a.0,71co=0.273 
72^^,566.7 (t r0.93 14) l'"=102.3, l»=104.4, 71(0=0.293 
r M 1 f c l *BSJ» (t1.1021) I™=r02.5, Iw=112.7,7l(o=0.311 
tmut640£ ["'=103.0, I w = i r7 .6 , 71(0=0.329 

r 4 K t 4 J 6 . ~ i i — , . - , . - ,™.- , . -.«,.«, 
707J l"'=104.6, l'2 ,=125.6, 71(0=0.362 

''STTO*!' 

'7S4S*z 

769.71'"=106.5, lw=I2S.6,71(0=0.393 
# » . 3 l'"=107.3, lB'=133.3,71(0=0.403 
,«31.3 ['"=103.3 

1391.4«, J+8 Y, 
1835.6«, J+10 Y, 
2319.9+z, J+12 
2845.6«, J+14 
3412.5*1, J+16 
4017.5.2, J+18 
4658.0+z, J+20 
5332JS+1, J+22 T 4 K t . > « 7 4 ^ (tj3.37 10) l'"=103.S, 1^= 121.2, 71(0=0.346 
6040.0+z, J+24 
6779J+Z, J+26 
7549.0+z. J+28 
8350.3+z. J+30 
9181.6+z. J+32 
u, J 
240.5+u, J+2 Y0240.S (t t0.58s) ls'=96.6,71(0=0.131 
522.4+u, J+4 Y s 4 , „28t .9 (t r0-805) Ira=96-2,71(0=0.151 
845.9+u, J+6 Y S B „323.S (t,0.90S) I r a=95.5, 71(0=0.772 
1211J+U, J+8 y^JSeS.4 (t r1.005)l' 2 ,=97.3, 71(0=0.193 
1617JJ+U, J+10 Y 1 2 „„<06.5 ( t 1.005) lw=97.6,71(0=0.213 
2065J+U, J+12 Y , w ^ , 4 4 ' ^ (t,0.985) [ w = 9 3 5 , 71(0=0^34 
2553.4+u, J+14 Yjoaj^ftl (t 0.955) Iw=100.5, 71(0=0.254 
3081.3+u, J+16 Y 2 s 5 3. 1 |S27-9 ( t T 1056) 1B'=101.S, 71(0=0.274 
3648.5+u, J+18 Y , , , , , ^ ^ ? ^ (1^1.006) l'3=102.3, 71(0=0.283 
4254.8+u, J+20 Y 3 M f c„606.3lw=!04.7,71(0=0.313 

4899.3+u, J+22 Yuss^. 5 **- 5 f t ° - 9 0 , 0 ' ' W = ' 0 7 . 0 , 71(0=0332 
S581i+U, J+24 YoM^eeJJ ( t r 0706) l®=(09.0, 71(0=0.350 
6299.8+u. J+26 Ysa^^f f te ( t 0.606) I r a=111.4, 71(0=0.368 
7054J+U.J+28 Y H „ W J 7 5 4 . 5 ! m = l l 3 . 3 , 71(0=0.386 
7844.1+u, J+30 7,054^,789.8 ( t 0.42s) [ w =r i5 .9 , 71(0=0.404 
8668.4+u. J+32 Vnt^824.3 (t 0.26S) l w=119.0, 71(0=0.421 
9526J+U, J+34 V 857.9 (t T0.245) 

40 



1 9 4 H n 80 " 9 
A.--3224723 S11:925030 S (:612525 O t c :4020 Qo:265324 

Nuclear Bands 
A SD-ltand 
8 SD-2band 
C SD-3t»nd 
0 GSbjnd(*.a)=[+,0) 
£ C ' I M N ' * , , / ' 

Lsw/s andy-ray branchings: 
D 0,0*. 52032 y,*EC=100 
O 421.0;'.2' T o <2*05 <t,100)E2 
D 11*453.4* • » „ • » « < tt,1O0)E2 

107333,(2)* tmS4SJ02S (7,10025) E2(+M1):S>1 Y,<073Js (t,3312) 
148644,(3)* t , m »5.5S(t ,40«)M1(+62):8<1 yIM,*Ol»T (t,48l0) 

M1(+E2):S<1 T u l » 0 « ' J S (t,100*>) 
D 1799.43,6* Y.^TS^.tJtt^OOlEa 

1813.43, 5". <0.15 ns ytm7**.l2 (7,100) E1 
1910.43. T. 3.76 n ns Y , m » * . « » <t,100 10) E2 Y , m < 1 0 M » (t,78«) 
213834,«-, 0.913 ns Y 1 | | t 2 * r . M (t,100)E2*MV.6=13*J 
2143.54.9", 0.295 ns Y,„,23a.92 (t,100) E2 
2165.84,(6)- Y„„255-«' <T,100l7)M1(*E2):6<1 Y,„,S52>2fl25 (t,183) 

M1+E2:8=1.05 
2179.94,(5.6)" W 

2259.9«(?). (4,5,6)" Y ,„ ,«* -57 (t T100) M1(+E2):6<1 
2264.64.(6)" Y „ M S » » ' (t r125) r,m4JS1.07 (t,1002J)M1+E2:S=1.05 
2364J4. (8*) Y i m 565.02 (t,100) 

2374.74.(6,7,8)- Y M M 2 < W « " « ( t 100S5)E2 Y ^ o * * ' - 1 ' ( t J 8 1 3 ) 
M1(*E2):S<1 

2423.84, (10*). 2.9S ns y^SS.52 (t,1.52) E2 Yj, u 2»052 (t,1005)(E1) 
2463.84.6" Y„«,2M-02(t275)M1(tE2):S<1 y„,^9». l2 ( t303) 

E2(*M1):5>1.5 Y , n , 5 K l i 3 ( t , 6 7 l 7 ) M 1 Y , m « 5 0 3 3 (t,10022) 
M1*E2:8=1.05 T i n i 6 « " 7 (t,175) 

2475.85. (12*), 8.15 ns. 9=0.244 Yjo.S2.04 (t,100)E2 
2562.04,(10-) Y„ M <'»J!3 (t,286) T„ l l<23-«2 <t,1006) 
2688.14,(11-) Y!,„S«<.«2 (t,100) 

2888.85,(141 •Xm*W (t,100) 
317355. (12") YM.4JK04 (t,303) Y*„SJJ.24 (t,1006) 
339455.(13") Y _ , 7 D t i 2 ( t 100) 
3531.85.(16*) 
3747.95. (14") 
3820.15. OS") 
3879.45. (IS") 

H«43.<lf (t.100) 
„3SM4 (tJ2.6 IS) 

n931.44 (t,100) 

U « W < (t,100) 

yms74.7i ( t iooe) 

398435. (16"). <0.50 ns 7„„235-3< (t.100) 
E 4004.6S(?), (14,15) y ^ f l i e ^ l ? ) 't,100) 

401535. (14*) Y n M 2S7-j4 (t,10050) Yj^.821.34 Y ^ ' 1 2 6 4 4 (1,6734) 
411455.(17") Yj.,130.84 Y J T O 23 iS4 (t,<540) Y,„aS»3.»4 (t,1O020) 
4275.46.(18*) Y J B J T * ! . * ! (t,1O0) 
4290.16.(18") ymt3tB.92 (t,100) 
431746, (16*) Y M 1 [ 31tt«4 Y»M333.64(7) (t,100) 
4451.4 7, (17") Y.^671.34 (tT100) 
4498.16.(19-) Y . a . a * ^ (t.10020) Y „ „ 3 * " 4 <t<320> 

E 4521.16.(16,17) Y „ * 5 « 5 4 ( 7 ) Y l m 7DI .04 ( t 4015) ym»a934 
(t r10040) 

4797.76. (18*) Y,,„<»0.»4 (t,100) y^JXVM 
4896.97.(201 Y n » « » » 4 (tT100) 
498546, (20*) Y 4 m 7 t f t « (t 100) 

E 810347,(18,19) y^,SSZ44 ( t123) Y»„,ei2-'4 (t,1006) T „„«2A32(?) 
(t71.89) 

51635 7,(211 Y.,,,655.83 (t,100) 
6266.17.(20*) Y O T » * > - 7 4 (t t100) 
552257.(20*) Y m t 72S^4 (t r100) 
5573.6 7,(22*) Y „ „ S S 2 . « 3 (t,100) 

E 561037,(2051) Y n 0 4 5 « - 7 3 (t,100) ym,eZ4.44IT) 
570046, (221 7 ^ 7 8 0 3 - « (t,100) 
6049.78. (231 •t„„»Sj4 (+100) 

6256.86 YjnjSTS. 
634946(7). (22*) 
641137,(241 Y „ 

6645.79, (241 Y O T 1 « " 4 (t t100) 
6676410(7), (221 Y,B,»Si0<(7) ( t 100) 

E 681549,(2455) Y n „«»£03 (+,100) 
(83449. (241 - W ' * " 4 (t,S72») Y„„7»3.94 (*T10040) 
6841.40, (251 Y M , « ' - 7 4 (t T100) 
«M>.66,(261 Y , n , « S . ' 4 ( t , 7 1 » > TM1,878L4J4 (t,1004l) 
730439,(281 -1^14.74 (tT100) 
7787510(7), (271 Y i M 1«2«.«4(7) (f r100) 
77M.8<0.(301 YHM4W.34 (t100) 
X..M10) 
254.5+x,a*2 y,25l.5r (t,0.563) i"'=90.4,lB'=95.9,7101=0.138 
550.7*x,J+4 ym>JDtSl (t,1.045)l™c9l.2,lB'.97.1,7)01=0.158 
6M.1«x,J*6 Y,„„S37.4t (t,1.004) l r a -9 l .9 , lB'=99.0, 7101=0.179 
126S.9*X, J»8 y^^.Sn.!! (fT1.044) l'"=92.ft lm=IO2.0,Tlo>=O.(99 
1«2.9*X.J*10 T 1 M , . , < " - ( " (t,1006) l<"=93.5, lro=IOS.S, 7)01=0.218 
2137J+X, J*12, 0.276 ps Y ^ . ^ J r (tJ-095) l"t94.5, IB'='07.S, 

T><0=0£37 
2B293+X. J+14,0.16622 ps Y ^ ^ O l (t.1.005) I"'e95.5,1B'=710.5, 

7110=0.255 
3158.0M, J*16,0.12025 ps yXK„S2a\2\ ( t1.015) F>c96.6, lm=114.3, 

7101=0.273 
.,SS3-2l (t,0.974) 1"'=97.7. IB'=nS.O. 

,366^2 (t,10017) M1(+E2):«<1 y,m3tV£3 (t.7813) A „5S7.! l (t,0.844) 1"'=98.S. r B t l22.D. 

„«29.9l <t,0.B55) l'"=100.0, la=t24.6, 

,,862.05 (t,0.764) l'"=101.2.1Etl26.2. 

693.75 (t,0.654) l"tl02.3, lB'=/31.6, 

372134.x. J*18.0.114 39 ps Y, 
7IOttO590 

43183+x. J+20.0.07817 ps Y, 
TICKO.397 

49483« . J+22. 0.06021 ps y, 
Tlu=0.313 

561034.x. J+24. 0.04213 ps Y 4 

ni»=0.339 
6303.9«. Jt26. 0.026 n ps y, 

nm=0.354 
7028.0*1, J»28 Y„ 1 H„7a4.<5 (t0.513) l'"=I03.S. ]<"=132.0. "ici^O.370 
7782.44X, .J+30 Ym^.TM^S (t 0.383) l">=104.7, lB'=I37.ft Bo>=0.3aS 
8566.0H. J*32 Yn.j.,783.65 ( t 0.41 3) l"'=(05.9. ]B'=I34.2,1Hv=0.3S9 
9379.4+x, J*34 yuu„>13As (t,0.343) lm=107.0. lB'=I34.7,Tlu=0.414 
102224tx.Jt36 Y, m , ,«<3 . ls (t0.15s) I"tr07.9 
V .J -dD ' 
26i3*y.J»2 Y,26i3l (t,1.00l4) l'"=9J.3, IB'=99.5,riu=0.1'« 
564.8*y.J»4 Y» , ,3a24 l (t^.OO 16) l'"=95.9. IB'=99.3, nu^HKf 
907.6»y,J*6 ylmr342.$t (f 1.0716) l'"=96.3, I B , = (01.fl,THi)=0.(8r 
1289.74-y. J»8 Y . M . J S O * " ! (t 1.0537) |'"=9S.8, lB'=K«.-», 1tas=0S01 
1710.1+V.J+10 Y I M O „*20-4 ' ( t r 1 H 16) l"'=97.5,lB'=lfl5.5.Hoj=0520 
216S.4ky.J+12 yma,/5t-3l (t,0.8716) l'"=S8.2,!B'=110ZTI<o=0538 
2S63.0ty. Ji-14 Y n M . / 9 4 . 6 s ( t 1.0212) ]"'=99.1, I B t r08 . ( . 7lm=CI^57 
3194.6ty. J»16 Y;^j.,53'-S5 (t,0.93!4) l'"=99.7. IB J=I(4.9,710=0^75 
3761.0»y. J»18 Y n M , ,566.45 ( t t.16l<) l'"=100.6, l B '=irS.9, T)IIJ=0592 
4361.»»y, J*20 Y m , w « ) a 9 5 (fO.e. 10) l"'=K>1.5,l l"=I*7.0, »m=0.309 
4997.0ty.Jt22 7^j^S35.»5 (t,0.S323) l™=ia2.aiB'='21.6,71(0=0.326 
5665.0>y, J*24 y^^CetT-Os (t,0.77l6) l™=)03.3,IB'=(23.5,nij=0.342 
6365.4*y, J*26 7 m r , t 7Pfl .«5 ( t 0.6616) \m=1042. I B '= 125.B. 7lm=0.3S8 
7097.Sty, J*28 Y M . ^ , 7 3 2 2 5 ( t0.50l3) l"'=(0512, I r a=13<.I, 71o>=0.374 
7K03+y. Jt30 ynu^7S3.7s l"'=10BS. la'=132.0. 7lo>=0.3S9 
8«533ty(7),Jt32 y 733rp)l">=107S 
I J» (8 ) 
2013-«.J*2 Y,20'-3l (t,0.4»4) ['"=94.4, Iw=9S.6,7lo>=fttI1 
444.04*. J»4 Y„„242.7l (t,1.015) l"t94.8, IB'=S&5. THurft 131 
72734-1, J ^ y^^lSU) ( t 1.11 10) l'"=9S.3, rB,=9S.S. 7lo=0./S2 
1051.1+2. J+8 y^JOSJl ( t 15510) l"'=95.7.1B'=I00.3. *la>=ft172 
141434-1, J+10 T , M W 3 6 3 . 7 l (t Y1.08M) l l"=965, IB'=104.2,?lm=0.(91 
1116.9*2, J+12 Y„ l s„4Jfl2-Il ( t 1.1017) l"'=97.0. I r a=103.6, Bm=05I1 

440.71 (t 0.97 W) l'"=97.6,ia=1C8.1, 2257.6*2. Jt14.0.27 9 ps Y„, 
tlu=0£30 

27353*2. J+16. 0.205 ps Y^ 
Jla>=054S 

32494*2. J+18. 0.135 ps r „ 
1101=0566 

3799.9*2. J+20. 0.10033 ps y^^^SSO.31 ( f 0.9811) l"'=99.9. I B , = n * 6 . 
no=05«4 ' 

'H17*l 

u 477.7r (t 0.96 14) Iro=9S.4, I B ; = 109.3, 

. j ^ S M J l (t ,102l3) I™=99-2, IB'=1)1.>. 

f i B ,82&«4 (t,100) 
.832.63 (t 100) 
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194, gJjHg (Continued) 
C 43IS.UZ, J+22, 0.0891> ps Y ^ ^ S t e i r (t0.8614) \<"=W0.B, [B ,=1)7.3, 

710=0:307 
C 5004.4*2. J+24. 0.065M ps Y u ^ S ' S ^ S (t0.82t<) l"t"07.7. \m-1ll.e, 

tla=0.31S 
C S656.««t,J+26 Y ^ ^ K J i a s (t?0.74S3) \m=102.7, \a=123.B, 7lm=0.334 
C SM1.UJ.JrfB y „ u M M s <t r0.657)I r o=raa7.I«=l24.2r!tt*0.3SO 
C 70S7J«,J+30 1mt^nt7s (t,0.4610) I ("=I04.6, l « . ) 2 9 A 7IOEa366 
C 7*05.4+*, J+32 T ^ ^ W T i l s ( t ,0 .83«) l"tl05.7,IB=f32.9.7ln>xft3«r 
C »SI3.1*I(7), J+34 T n ^ ' T T . ' S C ) ( t -0 .20) l'"=IOS7, IB,nT36.5, 

nwO.396 
C 9390.1+1(7), J+36 J - ^ M n P I ( t ,0 .35«) l"'=K)7.8 

J+tt i M W E t * 

J+14 

•1+12 

J+10 

J+8 

J+4 

J+2 

I 

J+34 1 5 93T4.4.J 

J+32 ! •5440.lt 

J+30 * 77S2.4+K 

j+21 K 702I.0+1 

J+2S o 8303S.X 

J+24 Si 5S10.2+X 

J+H 

1 
If 48413+1 

J+20 431U+J 

J+14 • 
+ w 

3721J*. 

2i37.»+» 

J+3t 8 t W M t ? 

* ?? $. WSMtK J«34 >_R ?583.1« 

3° 1^ mS2»t J*32 S ; 7M5.4+I 

JJ20__8 

•1*24 B < 70»7.»+v J Q Q 

22 13 4W7.0+V 

43«1,»+V 

3741.0»v 

J+18 s 3184.8+v 

J*14 3 2643.0+v 

J+12 s 
-

2164.4+v 

j+-\a 1710.1+v 

J*8 a 12M.7+V 

*G s 
5 BOT.ft+v 

*4 8 564.8+v 

2S2.3+Y 

r* 7057.8+z 

-28 I S «365.**v j+28 S. 

J»22 I S 4315.1+a 

J+12 1B16.&+Z 

J*10 8 1414.8*1 

J+8 32
4 

1051.1+z 

J+4 w I 444.0+z 
J+2 3 I 201.3+z 
J - " ' * » 

194, 
80' Hg 
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191 T i 
81 " 

&(-26190) S„:<9900) E f:(2100) O r e:(4<90) Qj(4400) 
Nuclear Bands 

A Band Structure 
B 9/2(505] 
C Band Structure 
D ias[6oe] 
£ SD-1band 
F SD-2band 

Levels and y-iay branchings: 
0. (1/21 

B 299 7, 9/2(1. 5.22 (6 m. •*EC+%B*=100 
* 341.22.(3/21 Y „ 3 4 > J S (t,100) 
B 616.15.(11/21 l ^ W r . t S (t,100) 
/I 745.3 7(7), (5/21 Y W 4M.0(?) (t,100) 
C 659.62, (7/21 1mS(0.ei (t,100) 
S 1011.22, (13/21 7^,325.02(1,595) 7^,712*5(7,1007) 
C 1172.85, (9/2") y^JtaOS (t,354) ym>73.9l (t,1004) 
/ I 1216.6 7(7), (7/2*) ym47132 (7,6734) 7„, 375.5 <t,1007) 
D 1299.65, (132*) 7M,613.5S |tT1O0) 

1392.12.(13/2") im7t)5.72 (7,10013) 7^,1093.32(7,9413) 
B 1440(7). (IS/2") T 1 m , «» (? ) 7,„7S3(?) 
D 1706(7), (ISC*) T 1 J B 405P) (t,IOO) 
S 1761(71,(17/21 7,^,321(7) Y 1 0 1 / « ( ' ) 
e 2232(7), (19/21 7 i m « 7 f ( 7 ) 7 1 M 0792(?) 
S 2600(7). (21/21 W « » ( 7 ) T 1 M , » » ( ? ) 
S 301»(7), (23/2") T X M < ' » ( ' ) Y H J J T J W ) 
£ I . J 
£ 317.9tx,J*2 Y,377.J3(7)lB':=97.6,r>io=ttl69 

J** ) SS 492X54* 

J+l l S 4267.I** 

J«1« 
]. 
I S 3M4.9M 

J*14 Si 3057JKJ, 

J*12 K 2S0S.2*X 

J»10 5 * I»»IJ»X 

J«l 3 1S14.bx 

,rm i 1078 2+x 

J*4 
0» 
« 676.4+1 

J*S 317.9+x 

• I . - . ; * 

676J+X.J+4 , „ „ , . 
1 0 7 6 J « . J r t r m . . . 
1SM5t l .J+3 r i m . , 
1991J»x.J+10 y, 
25062U. J»12 
3057.2*!, J* 14 
3644.9+X, J+16 
4267 Jtn. J»18 
4923.5+x. J+20 

,35193 ( t 0.7155) I B =99. A 7lm=a 190 
' 3SM3 (7,0.7925) (E2) IW=1B2.«, 710=0209 

,431133 (7,0.6417) (E2) lB'=;03.9, 7lo=0229 
<m%*4™3 ( t , " - 5 7 * ) (E2) !m=)05.0.7la>=0.248 

Y 1 - W 1 S M . S 3 (t r0.5017) lB'=110.8,7lm=0^SS 

I*. 
Ism***" 

,551.03 (fT0.39 HI) (E2) l B '= 109.0.710=0285 
ptT.73 (t,0.2510) (62) !B'=113.6.7lco=0.303 
,622.9s (t 0.18 10) [B,--122.C.1\o=0.320 
,655.76 (t 0.13S) 

SD-1 band 

j?]» a 

OUS t 

iil_ • 1744-P»V 

I 1250,5»V 

795.0+v 

377.«*v 

SD-2 band 

191 T i 
81 " 

F y.J 
F 377.«*y,J*2 7 377.86(7) (7 0.4015) IB'=fO>.5.7la>=0.199 

795.6ty,J*4 Y O T ^4»7J3 (7,0.8625) <E2)1B'=I044, JliieO^rS 
1250.5+y. Jt6 7 , ^ / 5 5 . 5 3 (7,0.8023) (E2) lB'=r05.3. niv=0237 
1744.0+y, J»8 7„„! r<»3.S3 (7,0.7120) (62) Iw=108.7, 7iu=02SB 
22743+y,J»10 7 „ t w 5 3 0 3 3 (t,0.67JS)(E2)lB'=fr2.0,7>io=0.274 
28403+y,J+12 7^,4^566.03 (t,0.5415) (E2)lB'=lr9.4,710=0.291 
34393»y.J+14 7 J M W | 5»9-53 (7,0.54 IS) lB'=120.S. Tlco .̂SOS 
4072.4+y. J*16 7,^,532.66 (7,0.27 )0) lB'=n9.8.71(0=0.325 
4738.4*y(7). J»18 7 < ( m. ySSS(7) (7,0.178) 
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4:K5900> Sn:t7800) S f:(2600) Q K:<6120) Q.:(4200) 
NuOtarBMtxJs 

A S0-1bu«J 
B SO-2b«iKl 
C S£K3b»nd 
D S0-4bvx) 
B SEWband 
F SCXhtnd 

Lftuate *ntf Y-oty brandings: 
O4X, (2-), 9.6< m. %EC*%5*=100. iu»0.2003, 0—0.337 ft 
0*y. (70.10.82 m. KEC4%p*=:100. ux - tCSIM* . 0.40.47720 
1 ( 7 J S « l . ( n y„,1tr£< <t,100>M1(tE2):Srfl.7-'7 
250.S4y2.(B-).236S nt,u«4l .656 40,0.0.44 7 I^JSMSS (-MOO)EI 
2S0.«4I2(?) 
333.6413 T„«»J< (t,100)(Ml4E2) 
3 7 1 . 0 t x t ( n Y„,*71.l>2 (t,100)M1(»E2):5rf).6iS 

414.04X3, ( r j T ) V , 4 M . » 3 ( t 1 0 0 ) M 1 
«0t.»4l3 7 ,„„27S.« (t 7 100f5)(MUE2) 7,„, ,»».02(?! (t,203) 
775.7+xr, (0-.11 7 C T , ,«W.S3 (T.17.1W) Y 1 i b . * 0 " > (tJOOH) 

M U E 2 a > 1 . 6 * 
™**" Y m u * * ' - * 2 <* ' , '00t5KMUB) Y , * . . * * * * * <t t«?>(E2) 
11MS»X2, ( f ) r „ M 7 » » - « 3 ( t , « 2 ) T t o , l f « « ( t , 1 0 0 S ) E 1 
1267.S4I3 v r a „ W M 2 ( t I 1 0 0 l S ) ( M l + E 2 ) W « U ; > <t,7l 1>><E2) 
1576.64X3 T , « b l » * W t T , 3 7 B ) ( M t * E 2 ) T 7W.02 ( t 10015) (E2) 
2034.64X4 7 , m „ « * J 2 (MHE2) T 1 M f c ,W7J (? ) 
22S5.7«4(?) 1mtJiO.*20\ ( t , t00)(MUE2) 
r.J 
3».»4r. J*2 r,W7-«'" lm=99.ft TlusO. 1S9 
755.84r.j44 •tmjm.t>10\<"*10<.0,n»-020l 
1193j44r,j46 i—J37.t5la=W3.4.-nax0J!2a 
lttg.74r.J48 y 47$JSlB!=10t.S. hud>24S 

2739.74T.J412 
'wn*r 

J5S4AS ! B '=(01.a 710=0287 
3333*fr.J+14 yztmt,StXTWm=t12.7,Jla=0.Xe 
3M2£*r,J+1S Y—„«2»-2'0 

S «,J 
8 3784«.j42 T,378!(?>]w=»03.9,»»*0.199 
8 7»4.54»,j44 ymjmSU>lm=102.3.Tiadl2ia 
8 1250.l4i. j46 ymJI55.ttO\<«=103.t.7ta=0237 
0 174454«,J»8 Y m f c .«»*«iOI B ="3.0,n«>=C.2S6 

2K3.341.J412 Y I O T -S'S-0H>I l r '=IM.3.'l!i>=G2a2 
3441.34«.J414 Y 1 M f c.«0'-0«>Im=n2.0,TI(i>=0.309 
407S.043.J416 r S3S.7I0 

J416 
• J 

S 3K2.«4fl 

J+14 I 3333.44R 

J*12 S 273>.74fl 

J*10 1 21»U>R 

J»l » 16H.74R 

J*6 - ] 
3 i 1193.4UR 

J4« 5 755A4R 

J42 
m 

357.8»fl 

J R 

sc M band 

J*1C 

J414 S 

407H.O>S 

C t-' 
C 37S.74t.j42 T,37i7l0l»=I0S.r.))(iB0.f97 
c 7M. i4 t . j44 T S J f c l 4ja4si K , =f06.i .TiuBO.2i6 
C 1240.24t.j46 yrmt4St.lSl'a=10721lu=023S 
C 172i.S4t.j4S 7 n M l ,4M.451 g , =»CS.ft THixOSS* 
C 2254.l4t.J4i0 T 1 M - S 2 t T 5 I w - H » . S , I l » » a 2 7 3 
C 2820.44t.j4l2 •^ B M SS£65 I B t r07 .5n«B0-2S2 
C 3423241J414 T 1 - f c l «aasl B '=r IOSS.no)=£WI) 
- 4 M 3 J 4 t J 4 i 6 r M B - « « a s H j 

U.J 
3574U. J*2 T,357'C) lB=KB<.1>«=0.»88 
752.74U.J44 YJJ,, 
11WJ4U.J46 T n 

16S7.74U.J4S T„ 
21K.4HJ. J+10 Y, 
271354U, J412 Y, 
32KA4U.J414 
3914.24U, J416 
V.J 

JMS.7t0ia=105.S. 7110x0207 
M433.t ma*'OS.B, 1>m*0226 
tjm.* 10 l m « f07 , A 7lm=0245 
) M < 1 1 S0t.7lO!«=IM.2,1ta=02S4 

Y i m > 1 1 5«7 . l 10 l e ' = ! (5.6, 1)u=0282 
ymtufi«.7ID I««107.2, BOBO.300 

£ 311.24V,J42 yt3l1£lO\mc97.8.-nw*0201 
E S03.»4V,j44 Y„,»422.»>0l«.10f.e, 

1ya-02S1 
B 1leM.74V.j46 T.B,,««».451 r o"l00.3, 

Ho-0241 

Ha-0260 
230U>V,J410 
n**o£7a 

2I7U4V.J412 
7110=029$ 

34MJ4V. J414 -
7>o=0.313 

41MJJ4V. J4I6 ' 

Man***" 

W 537.05I B =1)0.5. 

> y S73JSI° t t (2 .7 , 

( >«0».7I0 Im=r20.5. 

.J4t.9l0 
F w.J 
F 40 l i4W. j42 yt43&Stole>*10S.5. 

*x=02t3 

3441J45 J4H S 

1,0=0232 
1335/44W.J46 ymi 

7IB=02S2 
18SJ.14W.J48 Y 1 n , 

T\waQ272 
2422.4tK.j4lO Y„ 

7lnz0291 
3023.14W, J412 T„ 

T\u*0.309 
3t)56.t4W, J»14 y 

40O.I4T 

f*S4£10la=102O. 

mS2X7l01e>=10t.O. 

hJStX31tllel=l07.0, 

lJS00.7w\m-1!2.0, 

,_«3asio 

2M03+S 

3423.2»T 

227434S 

a«ao.4»T 

J410 a I ZS«.»4T 

S 1744J45 

1850.14S 

it 
4 , 

SD-2band 

J414 B i 329524U 

J412 Is inw 
J410 f 21M.4*U 

J4S 
I 

? 16S7.74U 

s 11WJ»u 

J4» a ' 752.74U 

J42 ». 3S74U 

i " 
SD-3band 

1 |?TI 
SCMband 

J414 = MS4.44N 

J412 I S 3023.14W 

J410 S 2422.4HH 

J4> K 1S59.14W 

JHJ S 133S.44W 

J4* Iz «so.a4«r 

J<2 40
7 

4IW54W 

J. w 

SD-6band 

J » u S 

4128J4V 

J412 ' K 287S54V 

J410 S 2303.04V 

J4« S 1766.0+v 

j«« S - 12S4.74V 

1" 
J44 1 3 »D3a»v 
J«2 5 3><24V 

j V 

SD -£ band 
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j W n 
1 4: (-27430) Sn:(9600) S f:(2700) Q K :(3640) a„:<3800) 

Nuclear Bands 
A 9(2(505] 
B 13/2[606)7 
C SD-1band 
D SCHband 

Levels and 7-nsy bnncivngs: 
0. 1/20. 21-64 m. %EC+%IT=100, |i=+159122? 
365.2 .320 y0365-? ( t 100)M1*E2:fc1.6j 

/» 365.2+x. (9*2-). 2.11 (5 m. %IT=75, %EC+*,B*=25, n=+3.948239. Q=-2.202 
K »3 

>t 757.4+x. (11/E-) 1^,3322 (t,100) (M1+E2): 8=0.8 *J 
1037.7+x l f m > 1 6 7 2 5 (tyOO) 

/» 1061.5+x, (1312") 7 ,^324 .0 <t 636) TJK. ,716 .4 ( t100 7) (E2) 
1163.9+x rm„40$.4 ( t 100) 
13S0.4+X T , ^ , , ! * * . * ( V ° ° ) 
1423.6.x T„,„««SJ (t,100) 

S 14S3J+X.(13/2*) 7^,^735^ (t T100)EUM2:S=0.lS7 
A 1512.6+x.(15/21 T 1 0 B ,«3>.J(t534)(M1+E2):6=0.33 r „ , /Ss\» 

(t,100rt)(E2) 
1552.7«(?) T I ] i < w ,202J3(?> ( t100) 
155B.3+X 7 ,^ ,207 .9 (t.100) 

* 1S3M+X. (17/21 7 1 „^ I 32a»3( t t 39S)(M1) 1,„.,7S1.7 (t,100 13) (E2) 
1I70.9+* y ^ J U M (tT1O0) 

B 1i»».6+x(?), ( 1 5 / ^ T 1 m , , « * . < ( ? ) ( t 100) 
1B60.0+X 7 I 4 B „ « 6 6 . » <t,100) 

S 2025.5+x(?). ( 1 7 ^ T 1 M , , ' » 9 ( ? ) (t r100) 
B 2492J+x(?),(19/n 7 B B b , 4M.» (? ) (t r100) 
B 26S3.9+X(?). (21/21 i ^ M I . * ! ? ) (tJOO) 
C y .J - ( ia2) 

C 22».1+y,J+2 ^22«.»3 (tT1.00lO) l™=96.4,IB'=98S.1ffl=O.I24 
C 496.7+y.J+4 Ta»^2S».*4 (t,1.13XJ) l™--96.8. I B =K» .0 , n»)=0.r« 

1153.7ty.Jt* 7 ,^346.43 (1,101 I I ) I™=97.6.1B'=I0T.8.1)01=0.184 
1541.4+y, J+10 Y, l t t ,3»7.73 (t,1-44) lm=98.0, lB=KM.4.71i»=0.2a3 
1967.4+y. J+12 Y1 M,„«2S.cl3 (t,1.2212) I™=98.6, IB'=>05.0, Hw=0223 
2431J5+y.J+14 Y„„„«64 .H (t 1.6016) I™=99.MB'=109.3,Tna=0241 
2932-2+y. J+16 y^^SOO.74 l"Ls9.9. I B '= 108.4.nod/260 
34B»*»y.J*18 7 ] B,.,537'.66 (t,1.30M) [™=100.4, lB'=ff2.7,7la>=0.278 
4042S+y,J+20 T M T f c , S 7 3 . " (t,100lO) \<"=WI2. le'-110.S, 710=0296 
46512+y.J+22 7 < M J ^ W 9 J 3 (t,0.961D) I™=<0r.8,IB'=TT8.O,n<o=O.3r3 
S295j«+y. J+24 7 - t M « 4 3 J ! 6 (t'l.0922) I r o=l02.6. 1 B , = m 6 , Hw=0.330 
5973*»y. J+26 y m 67&4S I t 0.7514) l"'=<03.2 
l X21 /2 ) 

D 2413*1. J+2 T . 2 4 8 ^ 3 (t,0.39«) l"'=9S.7,!B=10(.8.7lco=0.r34 
O 535.9+Z.J+4 7 a - > l 2 » 7 . 6 4 (tT0.455) l"'=97.4, iW^SS.O.IlocO.fS^ 

»63.»+z,J+6 T t M r f 

1230J»«,J+e ym^ 
1636.7+1 J+10 r, 
2079.7+z. J+12 
2SS9.6+Z. J+14 
3075.7+z. J+16 
3627.0+z. J+18 
4213JJ+Z. J+20 
48337+2. J+22 
S487J+Z, J+24 
6172.4+z. J+26 

,329.03 ( t 0.535) l™=97.8, \a=102.B, 71u>=0.T74 
366J4 (t 1.1523) l'"=98.MB'=1G2.6.7lo>=0.193 

, 1 D 1 - J <a5.95 (t0.93)S) l™=9&SI B '= 107.8,THs=0212 
• W i * 4 3 ' 0 5 l<^=99.3. IB'=107.S, Hv=0231 
•tmKn4M.13 (t0.72 7) \m=WO.O,\a=111.7.nts>=0249 
7 z w w 5 ' 5 - 9 3 ' V ' 1 1 "1 ft"M l s '=»13.0.1oW^67 
fm*551-33 lty-0014) l"'=(0r.6, la'=11l.7.nw=0285 
T„„„S»S.*3 (t0.84l7) \<"=1022, IB'=<2C8.71oj=0.302 
T „ „ 6 I 9 . 9 3 (tT0.8113) l'"=1032. la>=UB.7.nw=0.3tS 
7^^,653.66 (1,0.42)1) I r a=r04.0 \a=127.0,nm=D.33S 
V , „ « B . H ( t 0 . 4 6 n ) l'"=r05.1 

5973-4+v 

J»1« 

J+1« 3 2932.2+v 

1153.7+V 

8 805.3+V 

S 1 496.7+v 

2M.1+V J+2 

iilSSL. 

J+24 t 54S7.3+2 

J+22 •1S33.7+Z 

J+20 s 4213.4+z 

J+1« Si 3637.0+z 

J+16 s. 3075.7+z 

J+14 5 2559.1+Z 

J+1! 2, 2079.7+x 

J+10 8 1(367+1 

J+i » 1230.4+1 

J+8 
n 

U3.S+Z 

J+4 

~s ll 535.9+z 

J+2 ~s I 31U« 
Hvm I 

SD-1 band SD-2 band 
1i?TI 
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Wn 81 
J a:(-26970) S„:(7610) Sf:(3180) QK.:(5280) Qli:(3490) 

NudearBends 
A (rtfeWW 
e SD-1baixJ 
C SD-2band 
D SD-3bWKj 
£ SIMbwd 

j F SO-Sband 
j G SIXMnd 

Levels end y-ny bimnchings: 
I 0.2". 33.05 m. %£C+%B*=100. SOKIXIO"', n=0.14 I 

192.144, (0)' y,1BZ02s (t,100) E2 
203J33. r T,2<»J»6 (t,100)M1(tE2):5<0.3 
225.014.(2)- yc22SMt (t,100) M1(+E2):6<0J 
270503,(3)" T„ |<"«' (t-0.23) T j 0 | « . 7 l 0 (t-014) ya270J24 

(t,1005)M1(+E2):6<0.25 
0*1, R*), 32.85 m, %EC*%B*=100, |i=0.5405, Q-0.62 
367.764,1" Ta,»«»*t0 ( tJ44) r„,'«3.»K» (t.5-14'2) M1+E2:5»1 

T11t»75.M)2 (1,4-22) Ml y,3t7MW (t,100J|M1(+E2):6<al 
459.924,(2)- y^tUS (12.33) Y C T»M.«5 (t507)M1(+E2):5<0.1 

Y„^(7.«210<?) (t,9.12) y,«0.OSt0 (t,1002|MUE2:S=0.92 
621523,1- y^lSl.12 (t6.0«)(M1) 7 a - 2»( .«« (t 11.93)(M1) 

yM3l7.70s (t 14.23) M1(+E2):8<0.5 ym33»MS <t,3.04) 
M1(+E2):6«0.6 T062>555 (t,1002)M1(+E2):&<0.3 

619.164.(2)- ym31t.eis (t 1002)M1(+E2):S<0.4 Y„a*J.*33 (t,*34) 
T05».1? (t,59*)M1(+E2).6<0.3 

,4 2925+1, (r) Y^.292** (t,100) 
/I 292.6*1. (r.r.KT) 
A 399.UU9-.10-.11-) I l M » U 2 (tT100) 

752.946(1") ym,!92Mem (t<56) ymS27.72 (f5.18) T^SMOl 
<tT53 () (M1.E2) T„7S2.«2 (tr1004) 

785.785,(1)" T ^ f T j e s (t12.12)M1(+62):Srf>.3 ymSS0.$>w <t,72(5) 
ymS*1J2lO (t,1003)M1(+E2):&--0.4 Y,7SS54"> {72.1 12) 

633.284, (1)- 7 m 3MJ45 <t 373) M1+E2:fa1.03 ymj373294 ft 433) 
M1(+E2):Sd>.5 ym4t&*2 (t212)(M1) 7^829.93 (t 100(1) <M1) 
ymt40JSt (t,90l3| 7„833.«3 (7,244 j 

979.0111.(1'^ Y„,«S7.52(tS9(5) ymS11.03 (t,394) r^ZM-** 
(t,100(() Y„774.S3(t,26 0(M1) 7,K7»S.7r(?) (t,22'<) 

991.434.1- T1712<4.»3r0 (t9£«) 7^,630-33 ft-10) 1^773,4320 
(t20.2«)M1(+E2):S<0.7 yml794*S7 (t545)(M1,E2) 1,991.4710 
(t'l004)M1(+E2):S<0.7 * 

1010525.(1)" 7,^257.9510 (t232) Y„,«*9.02 (t,251) T^SSftSS 
(t18f) Y — * « 2 . 7 » » (t80*)(M1) yus7»5S410 (l29l») 1^308527 
(t*913) r,„»'*°*(tT773)M1 Y0«»0.54(0 (t,1005) 

^ 667.0*t(10T,11-,12-) ymt^77.92 (t,1005) •r -wS73.5(?) (t,64) 
1152.017.(1)" 7 J B7WJ< (tT25)2) im926.979 (t,1002()M1(+E2):&<0.7 

Y, 1152.049 (t,38() 
1178513,(1") 1^392.6310 (t274)E2(+M1):6>3 Y m «»' .«(0 (t,723) 

(M1.E2) 1,1178.62 (tT1004) 
1187567.(0.1)" T«„»«9.04 (t-S) Y„i6W.05« (t74()M1(+E2>:6<0.4 

1^,819^020 (t,1002) 7^,952.64(2 (t,49()(E2) 
/I 911.7*1 (H-, ir .1D r i I T < l2«4.72(tT100n) T j i M S22.72 (t,548) 

1272.203. (O-.ri-) T„^»2.9»5(7) (t<210) Ym43S.83(0 (t 543) 
Y„»06».47(0 (t,1009)(M1) 

1519.346,1' ymS40£2 ft2.61 a) Y,n6a5.93I0 <t3.B07) ym1D593310 
(t23.6<)E1 TasI294.42(t 11.64) E1 1^,1315^2 (tJ.44) 
y,1S19AS13 (t,100») 

1553.10 (3, (0.1) T„,««5J5« (t,925) Y^'SW^M (7,1004) 
160252. (0M.2-) Y,'60252 (t,100) 
1639.07 7,(1)" 7 1 B )6r».(3(?) (t,214) ymS5Z94w (t592)E2(+M1):S>2 

ym1271.98x (t,1002) r^jMMJS (t,306) 1,16392910 (t,6S2) 
A 1314.9*t (ir.ir.14-) T„w403J2(t,100lo) Y^.,64852 (t,437) 

1707.619.(1)" Yi-»»J«.44I0 <t 100(3) M1.E2 Y*. 1339.62 (t 64 <e) 
1n,1482S2 <t,625) T,„15lil (t,-13) 

1722^7)7. (0".1) ym1200S3 (t314) y0172322 (t,10020) 
1753.13 IS. (0.1) ^1231^2 (t 533) 7,^)549^2(11004) 
1810^6(2.(1) ym1S6SJ2 !t26() Y,„'5'8.S2 (t 35 () y^1B10A! 

(t,1002) 
1858^)0,(0,1*-) 7,^,220.0512(7) (t,160(6) Y„'«SS' (t,10020) 

/I 1598^*1 (ir.14-.15-) r , n w 2 W J 2 (t,607) T„w68«-72 (t 100(0) 

2192.73, (1i") T 1 B»«S3J2P) ( t 172(0) Y ^ t t m (t4222) Y I B 2W». 
(t,1007) 

234345. ((T.t) r , 2 3 « 4 5 (t,100) 
2 0 5 4 * . l (14-.15-.16-) Y 1 H W 4 5 » . 6 2 ( t T 1 0 0 ( ( ) Y , „ w 74 l . »2 (t,46 7) 
2346atM15-. ir .17-) 7 J K W 2 » M 2 < t 7 1 0 0 ( ( ) T 1 - w 74» .« (7 ) 
u. J-(12) 
268.0MI. J»2 Yo26».03 I^IOO.?. IB'=<02.6, Boi=0.(44 
575.0MJ. J+4 y^^JSOT.03 \">=101.0, IW=T05.0,7lo)=0.163 
920.1M1, J+6 y^^JiS.IS I™=>0(.4, Im=»02.3, Tliorf. 1S2 
13043»u, J ^ 1^uJ»4J3 l"t«».5, \m=10B.7,1>o=0£01 

,4I2>.(>3 lro«102.(, la=111.l. Tto*0220 
,457.05 l™»<02.R Iw»<05.5, Tto*023B 

1725A»u. J»10 
2182J*U. J»12 
2677-2-m, J*14 
3208.UU, J+16 
3775.1+u, J+18 
437«J*u,J»20 
5011J»u.J*22 
SM1.0»u.J*24 
63«4.»»u, J*26 YZi!r.7H3.«(0l"tnB.6 
v.J-(9) 
2094»v, J»2 Y,2».33 l'"=r00.3, l m « 102.3,Tlo»0.r)4 
457.7«, Jf4 YM,.»2'W^S l'"=«»ft la'=102.3,71(0=0.134 
745^tv, J»6 yml,^*r.S3 l"'=(00.9, •"'clOS.a 7lo>=0.(53 
1071J4-V. J+8 Y r l »„3«.03 l " t « M IW=I04.2,1)01=0.173 

Y„ I J M |49*»5 I™a103.r, r t l l f . I , nu*02S6 
yxnJ530.9S ]'%103.e, lB'=(T0.a, 7101=0274 
ym^JX7.0S |"'=J04.(, \e'*117A Tlod)£92 
yJrnuitOIJtO l"'=104.ft I«=Tf&7.7lm=0.309 
YO T h t l«34.»(0 l™=10S.S. TW=<I4.6.7ltD=0.32S 
Y-11„«»».Jr0l"t106.O, iB^>1«.3,«0)=0.343 

3*4.43 l'".(0r.5, lw«!07.2, TldcO.192 
102.1, lw=10S.4,1)0=0210 

*1I(7HV' 

,475.95 l™= 103.0. !»=) rftfl. tlud}247 
,512.05 l™=103.5. lw«(»f.1. BCIBO^SS 

1435.8*v. J+10 
1»37J*v, J+12 
2276.6+v, J+14 Y 1 O T „ 4 3 » J 5 l™=T02.4,1™=109.3,1lw=0229 
2752£»v, J+16 
32645»v. J*18 
3S125»v, J»20 
4396.0+v, J*22 
S0135tv, J«24 
56655»v,J+26 
6351.4*v.J*28 
w.J-(10,11) 
2405*w. J+2 Y,2<0^3 l'"=95.6.1S'=I0(.3, Ba>=0.»30 
S20.5*w. J*4 YM1„^»0.03 Im=96.4,1B'=(03.1. Tlw=0.150 
839.3+w. J*6 ym„3lt\t3 l"'*972, lB'=(0r.ft BmrfJ. 169 
11S7.4*w,M y^„353.!3 l'"=97.7.1°'=102.3,Bco=0>89 
15945»w, J4-10 Y..„_3»7J3 l">e932. \m=105.0,710=0203 

_ ,543.05 )™=(04.0. Im=112.7,710=0283 
ymlJSt3Sia l'"=(04.5,1°'=117.6. Ho=0.300 
y^^JS'fJ'O \"'=I05.3.1"'=11S.9,110=0.317 
Y^^sszoro \al=ios.e. iBI=iis.o. 110=0.334 
ymnJStssioi''>=io6.4 

2029.»tw. J+12 Y,a 

25S2.9<w, J»14 
30135»w, J*16 
3560.4*w, Jt18 
4142.6**. J+20 
4760J**w. J*22 
5412J**w. J+24 
60975*w. J*26 

^ « 5 J 3 |"'=9S.S. IB'=106.1,1\o=0227 
^473.03 \">=99.4.1<"=10S.S, 7lo=024S 
mS10.9s I™=99.«. IB'=1(2.0, Bo>=0̂ 64 
_546.«S Iro=r00.6, \m=1\2.4, 710=0232 

S322S 1<"=W1.3, \">=113.6, Da=0.300 
,677.45 I'"=1fl2.0, tB4r)5.6,7la=0.317 
,652.010 I">=I05.8, la=1ia.0. 7lo=0.334 
,685.5(0 l'"=(03.6, lm=12S.O, Ho=0.351 

,777^(0(7) lm=»04.5 

T. 
T. 

6815J)+w(?).J+Z8 Y , , , 
x. J-(9.10) 
220J*». J*2 yt220J3 l"'=95.3, Jal=t02.3.7>o=0.120 
47».7*I. J+4 Y^o.,259^3 lf"=96.4, IB'=99.3, Bo>=0.140 
779.4«. J+6 yu^t299.73 1<"=96.8. la=102.B, 710=0.180 
1118.WX. J*8 y7niM333.73 l">=97.4,la=IOI.O,Ho=O.I79 
14965M. J*10 y„,^,378J3 l™=97.ft le>=107.S. BtwO.ISS 
19123+x, J*12 y,m„415S3 l'"=98.7, \<*'=103.4, 710=0217 
23665*1, J*14 Y„,j„«54^5 l'"=99.t, la=1072. Vo=023B 
2858.0*x. J*16 y^a.^l-Si \<"=99.7, \<*>=1102,7\o=0255 
33855*x, J*18 Y—-527.85 l"'= 100.4, \a'=110.S, 7\o=0273 
39495*x. J+20 Ym,„S64.05 l'"=)01.1, !«=» 12.0, 7\o=0291 
45495*1 (?), J+22 1^^,^.7)0(1) l"'=101.7,l<!>=U7.6,1lo=0.308 
5183J+x(?), J+24 y^^JS&JIOl?) lm=102.6,l<"=112.7,1lo=0.326 
5852.4+x(?), J+26 Y51^I689J(0(7)l'"=(03.1, [B'=rr7.0,Bo)=0.343 
65555+x(?),J*28 7^^,703.410(1) l">=103.8 
».J-(8,9) 
187.9+y. J+2 Y,»8TS3 I"'=I01.1. \a=1042,1>a=0.1O4 
414.2+V.J+4 Y, -^226J3 l™=101.6.IB'-l06.r.Bo>=0.f23 
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1 J!|TI (Continued) 

F 67«.2+y.J*6 •tnuftU>3\'"*1B2Ji, Im=105.3.71m*0.t42 
F 9M.2+y.J+8 imtf30Z03t''>=102.6.l'!'=107.5,lla>*0.t60 
F 1319.4*y, J*10 imut3ia23 \">*1032, iBtlOZO,1)a*0.17S 

1696.0*y,J+12 
210S.7+y, J+14 
2559.7*y. J+16 
3045J>+y. J+18 
3S67.6+y. J+20 
«126.0+y,J*22 

•in W 3 7 *-* 3 l"'=«».6 la-107.S, 710=0.198 
T l l i f c t < » a 7 S I'"=)fl3.9, \n=n02. TH&421G 
T-,_*»l<>5 l"'=»04l* lw=7I0.ft Tlto=0234 

ymlrS2l.ls l"'=>05.«. I a =H».a 1>a=0£70 
' m w 5 * 4 ' 8 1 " ' - ' " * ' ' . Im="3.3.1>ad)288 

4719.7»y. J*24 T„M^S»'-"0 Ira=»OR J, lB=T77.6,71(0=0.305 
5347.4+y(?).J+26 Trafcf«i7-''K>(?) l"'=(06.7 
LJ-19.10) 
207.0*1. J+2 7,207.03 l'"=T01.<. Iw=»0*2,71(0=0. f 13 
452.4*1, J+4 r O T „««.<3 Ira=r01.9, lw=)04.4,71(0=0.132 
736.UI. J+6 rjH.^W-73 l r a«r(BA IB'«<O5.0,7Ko=O.f51 

32f.»3 l"''«I02.5,IB'=r09.9,n<o=0.170 
Y 1 1 M „3SU3 l"'nl03.3, l«..-fOS.3. 71(0=0. >«9 
r H | M S M * 3 I'"=r03.5, lB'=1>0.2, 71(0=0.207 
T | 11a<14a2.S5 l"'=t04.0, l«=10S.4, 71(0=0.226 
W „ 4 » f t i s l'"=10<.2, l«=K0.fl. 1)01=0̂ 44 

1416.1+z. J+10 
U12J+Z, J*12 
2244JJ.IJ+14 
2714.9.1, J+16 
3221.1+1, J«18 
3764.9+z. J+20 
4343.1*2. J*22 

^SOSJS l'"=1«.7, Iw=>05.7, nad)S62 
' • i i « * * * ' J '"-'O** | W = " 3 f t "«>=o^«' 
j 5 » , l 10 !<"=T05.3, lm=n«.0,71(0=0.298 

4956.9*1, J+24 7 613.0101'"=106.0 

J*24 'f 4719.7+v 

J+22 . 412S.0+V 

J+20 522
 

3S67.S*V 

J * 1 6 1 9045. * *v 

J * H 1 2559.7W 

J«14 ? i »109.7*v 

J ± 3 1 _ K ieo«.0*y 

J«10 s 1319.4*v 

•>•# 30
2 

W 0 . 2 . V 

_ i 3 «7«J*y 

J+4 TC t 414.2+V 

J*2 fl 167.9+v 

<f-r«.«i » 

J*6 

J»4 
>!12_ 

J * 2 4 « 495&9+Z 

J*22 IS 4343.9*1 

J *20 S 37S4.«* I 

J*16 I S 3221.1*1 

J*16 470
 

2714.9*1 

J*14 3 2244.8»z 

J»12 S U12.J+I 

J*10 B 1416.1*1 

J*i S 10S7.»»Z 

IT 
J-H.10) T 

SD-5 band SD-6 band 

.£•26 70
4 

63*4.6+11 

p 
J+24 to 5»1.0*u 

J+22 • 3 5011.2*u 

J+20 S 4374.3.U 

J*1i 8 3775.1+U 

J+16 S 3206.1*u 

J+14 
w> 
3 2677.2+U 

J* 12 9 i 21*2.3+11 

J+10 i w 1725.3+11 

*» 
J+8 8 1304 3*u 

J+6 S «20.1+u 

J+4 
• 

J+2 " 

307
 

57S.0*u J+4 
• 

J+2 " T 
4 268.0+u J-M2. I u 

J+2B s 6351.4+v 

J+26 l 8 56C5.S+V 

J*24 
*> 

5013.5*v 

J*22 s 4396.0*v 

J*20 .1 3t12.5*v 

J+1» 1, 3264.5+v 

J*16 
« 

2752.5*v 

J+14 439
 

2276.6*v 

J+12 402
 

1637 J*v 

J»10 5 143S.6+V 

J*« ll 1071J*» 

J«S 3 745J*V 

J*4 
g 

c 1 457.7*v 

J*2 g 209J*V 
|M9) 1 » 

J * 4 _ 

C (>ai5.o*w 

+ S 6Q97.S*W 

J*!« S 5412.0+W 

J*22 i » 4780.0+W 

J+20 « 4142.6+w 

J*18 S 35«0.**»v 

J*16 ! i 3013^w 

J+14 • 2502^+w 

t 
J*12 5 2029.S«w 

J+10 1594.6+w 

5 
j+a S ' 1197.4+W 

1L 
<5 839.3+w 

il 
520.S*W 

i.B 5»52.f?x 

S i 5163 ?*X 

i.I 4549,5*X 

J+18 I-
• 8 3365.8*x 

J * 1 6 492
 

2 6 5 6 ^ * 1 

J * 1 4 I S 2366.5+J 

J+12 416
 

1912.3+x 

J+10 n 1496J+X 

J+8 339
 

1116.1*x 

-U- 2 2 0 J * X 

• • - " 1 ° ' 
SD-3 band SIM band 

1itTi 
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S3S-

j«23 

J*w 
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j * i 4 
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A 

IHM) I 

471t,7»v 

41W*tY 

M»?«*v 

» M * 

_25ai±y 

»0»,7«V 

13H.44V 

«7«.»«V 

1W.»>V 

SD-5 bind 

J « 4 S 4>».S»Z 

J « 3 S 43«3.S«Z 

J«M 3 37MJM 

JUi I 5 3231.1.1 

J*li S 2714.»« 

J*14 S 2244.MI 
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11 1419.UI 
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m 81 
i: (-28270) S„:(9380) Sp:(3320) Q K : (2800) Qo:(3160) 

Nuclear Bands 
A BandStiucture 
B Band Structure 
C SD-lband 
D SD-2band 

Levels and y-ray branchings: 
0.1/2*. 1.165 h, %ECt%8*=100. (K+1.584 
383.6612.3/2* t,3$3.S*K (T,100)Ml4E2:S=1.8*j 

A 482.63 (7. 8/2". 3.64 s, %rr=100 ymU.»TI2 (t,10O) E3 
777.5517, (5/2*) Y^JW-fS (+100.089) Y0777.62 (f 71.1 89) 
611.16 J , , * ! ? . * ! (t,100) 

A 676.89r9.11/T T t n 3 » * 2 r i S (t100)M1(+E2i:6=0.42M 
1079.78 ym6X.0e (t,100) 
1173.78a).9/2-.11/2" ym691.l7lS (t,100)M1 

A 1180.1219.13/2" Y m 3 » a * » ) 2 (+503)Ml4E2:fc0.38ro T^TOWr is 
(t,100«) E2 

1267.08, (1/2*,3/2*,S/2*) Y.,,883.13 (+100|<E2) 
1285J 4 ymtS07.»s (t,100) 
1360.9522.11/2- yml7*.40te ( t 100) M1(4E2) 
1376(7) Y^SMJSl?) <t,100> 

1410.6820, 11/T,13C- Y , 1 H Z3<lW23( t1 .12 l ) )M1 Y ^ S M - " " 
( t -44.9) M l ymS3t.0216 (+100 re) (62) 

1434.77 T J M ' 0 5 ' 0 8 (tT100) 
1484.042). 13/T T n l 0 2S4^5 (t65<») ymC07.64ls ( t100 ir) 

M1*E2:6=0.66)9 y ^ f O M . K r s (+,16.614) 
1612.79. (3/2*.S/2\7/2*) Y ] J g 73<«.05(7) (+,16 (2) Y m «35.28 (t,100 )5) M1 
1616.422/, 9/2-.11/2-.13/2- Y l m «*2.74r4 <t lOOro) M1 ym739.4733 

(+,478) Y 4 M*'33.732) ( t T 98.9)) | 
X 1618.7420,15/2- Y „ „ < 2 » « « (tJO06)M1tE2:5=0J46 Y„774Z<9)5 

( t 93 0)62 
1648.65 yjn'71.01 (+100) 
1687.87 Y l o s 2S3J5 (+,29 r2) ym1304Ja <t,100rs) 
1725.2623. (13/2)* ymt4t.SBt6 ( t 10025) E1(+M2) ym124Z2432 

( t 11.325) 
1843.7)0 Y ^ J ^ I . / O (+100) 
1844.84 Y , „ 1 ' » " 5 ( t r 7 3 M ) Y,»^7»05 (+3618) ym10S7.0S 

(tT100 ra) 
1924.4622,17/2" Y, n,305.67)5 ( t 58s)MUE2:fe0.115 Y„„734.43)5 

(+,10025) E2 
1944.612), 13/2" Y,„,325.85)< (+10.6)0) MUE2 Y, 4 1 153«.f ( t -6 .39) 

7 1 1 | 0754.7332 <t,133)M1 ym1067Mn (+,1005) M1(tE2) 
1991.4722. 11/2-.13/2- Y t > l ,630 .» )4 (+1008)M1(4E2) Y | 1 | oaDf.£8(7 

(+,626) Ml 
A 2011 S3. 17/2" Y„,,3»2.»5 (t1O0<7)(MUE2):&=0,42)3 Y „ „ 8 2 < J 0 

(+,8247) E2 ' 
2023.53,11/2M3/2-.15S- 7 1 < u539.5Drs ( t 100 )Ml ytacS49.05(?) 

(+.6559) 
2033.75(7) y„Kl43JtS (+,100) 

B 2037.13.15/2* Y,„,4 '«.53(t203)(E1) yttuSS2.93 (+244) (E1) 
Y„ M »47.I5 (+100SSHE1) Ym1(SJ.«5(7) 

2115.15(7) Y t t M «30.5SH (+,1008) 
2145.1 3, (11/2,13/2.15/2)* ytm419.»116 (+,100)M1 

B 2212.9* 17/2* Yan, , ' 7 5 ' 7 - 3 <t 1 0 0 > M , + E 2 : & = 0 - 1 3 S 

2361.94.(11/2,13/2.15(2) 1^*77.93 (+2.1 7) 
2367-95(7) Y , m 7 « - B 5 (t100) ' 

>• 2470.13.19/2" YO T,<5».73 ( t 100)3) M1*E2:&=0.75)5 ytmS45.73 
(+,21 5) M1+E2:5=0.57 )6 y | M l 5 U 3 < (t,178) E2 

B 2529.64.19/2* Y ^ ^ t a i s (+,100)2) MUE2:8=0.214 YJm7<ia2.63 (+165) 
E2 

2581 -55(7) y„,c4SS.4S (+,32)4) Y„M»3S».05 (+,10032) 
A 2587.43.21/2- y„„,117JS (t269)(Ml4E2) r„,S75.»3 (+426)E2 

Y , m 663 . t3 ( t ,100 ) ) )E2 
B 2840.75.21/2* Y j o ^ n . f s (+,1003))M1+E2:S=Oi35 ym,S27.73 ( t50s) 

E2 T 

A JS61.14.2312" Y „ „ 2 7 3 . 7 3 (t,100)M1(tE2):6<0.U 
A 3059J4.2S/2- T 2 M,»98.»3 (t,10025) (MUE2) Yj„ 7472J3 (t,642r) E2 
A 3157.15.27/2(1 Yjo.o97.33 (t 100) (M1+E2) 
B 3201.95,23/2* 7^,361.13 (+698) M1+62:6=0234 Y_„ ,67"135 ( t <100) 

E2 

B 3513.95,25/2* ym312£S (+7022)M1+E2:6=0.27e 7^,673^5 (+,< 100) 
(E2) 

B 3729.65,27/2* ymJHS.»3 (+100)0)M1(+E2):5<0.14 TJaD252''.e3 
(+,6012) E2 

B 3865.38.29/2f) y^KS.73 (+,1O0)(M1+E2) 
B 400i85,31/2(*) Y„,,H7.55 <t,100)(M1tE2) 
B 4174.89.33/2(*) Y M „ '72.e3( t T 100)(MUE2) 
B 43933S,35/2(*) Y < 1 7j2'«-5S (+100) (M1+E2) 
C x,J-(29/2) 
C 330.l4X,Jt2 Y,330.> l™=96.9, la=99.B,1)w=0.175 
C 700.3tx,Jt4, Yt>w,37».2I™*97.2,lm=T0S.4',7/<i>=0.19.* 
C 1107.94X.J46 Y„.,«07.8I f"=9B.1.I l !"=>06.1. Ha=0£13 
C 1S52-44X.J48 Y ,„ 
C 2034.8.x, J+10 
C 2563.74X.Jt12 
C 3108.34X.j4l4 
C 3695.44X.Jt16 
C 4316J4X, J418 

^ ^ . S l'"=98.8, I ' t lQB.r, 71o>=0.232 
y\„2„4tZS l'"=99.5, I ro=»T0.£, 7I0>=0.250 
' • M M 5 ' * - * l ' " " ' « « . IB'=»'.7.7)01=0-258 
W . 5 5 * ' I"'=K».0. Im=»23.1.7)to=0.285 
Y , , ^ , * / . ' I"'=1fl?.2, l m = f 16.6,1)0=0.302 
Y__,«2».4 E'"=r03.0, \m°K6£, 7101=0.319 

C 4969.94X, Jt20 Y „ 1 T „ 6 5 3 . ( l'"=104.MB '=)21.6, 710=0.335 
C S6S5.94X, J+22 Y , ™ , , * * * " l'"=105.0, lB'=»33.3, 710=0.350 
C 6371.94X.Jt24 y I | | b l | 7 1 M l ' " = r 0 S . r 
a y,J-(31*2) 
D 350.74V,Jt2 Yy350.71"t96.9,lB'=ffl2.0,7)10=0.(85 
D 740.64y.Jt4 Yjn.,389.9 I'"=97.S, 1<"=105.0,1\®=0204 

'TI1*v 

7)M»»y*' '=93.8,1B'=I05.8, n<a=0S42 
2137*ty. Jt10 Y 1 M ^ , 5 0 3 ^ l'"=99.3, I B , =(08. (, f!o>=0.25f 

D 1168.6+y. Jt6 Y 7 < 1 „«« .0 l'"=99.'. I B '=I0». ' . *as=0223 
D 
D 
D 
D 
D 
D 4510.74y.Jt16 Y - M ^S44^I n '='CB.4.I B '=' '2.7,710=0.331 
D 5190.74y(7),Jt20 Y„„.,**0.O(?) !'"= 102.9 

267«3ty. Jt12 
32S5J+Y, Jt14 
3866^ty, Jt16 

'lUfcY 5* 0- 5 1'"= 9 3- 9' lB'='<»ft rtw=0£79 
Y_„577.0 l"'=)00.5, l«=11«.0,7)<o=0J97 '3C)S*y 

,6)0.9 !"'=IOr.S, Ts'=119.0,7101=0.314 

J424 C_6J71>_ys 

Jjag -StSATtlt 

J418 5 • 4510.7t» 

36a5.4t» 

J412 4 m 2553.7t» 

Jt* In 700.3tE =!=_ 

J42 3 1 330.14X 

•H2S01 t 

J416 I S 386S.24V 

Jt14 ft ' 3255.3*y 

Jt12 S 2678Jty 

Jtio ! i 2137.6tv 

j t a S 1634Jtv 

Jt6 5 1168.64V 

Jt4 n 740.6ty 

J42 % 1 350 7tv 

J-f31/2) V 

1§?T! 
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192p h 62 P D 

4; (-22530) S B : (10300) S,:(3700) O r e:(3400) Q„:52215 
NucteMT Bands 

A GSbvxJ 
B Band Structure 
C SDband 

Levels and y-ray branchings: 
A 0,0*, 3.51 m. %EC+%S*=99.994310. %u=0.0057 TO 
B 768.64,0*, 0.7510 ns yt7S»S4 E0 
A 853.63.2* yJSMH (t,100)E2 

e 1237.93, (2*) Y , , , * * * * ' (t T<10) ym4t».43 <tT43) Y.MW.W (1,1005) 
^ 1355^4.4* T.,,501.02 ( t 100) E2 

1430.24 ymS7$\Sl (f 100) 
1544.13,1.2* ymS90.h (1,10025) ym77S.0S (t,309) 
1»59.»5.(5)- y^^JSOajl (t,100) E1 

/I U20.75.6* Y„,,4S£«2<t,100)E2 
H63J5 T,„WS.4)3 (tT1C0) 
2303.35,(7)- Y,„,M2.»*<t,1uO) E1(+M2) 
•323.25, (7)- ytm*0Z4t (t,135) T 1 M 0 < « . « (t r10010) E2 

2507.25,(0)-
2514.15. (9") 
2520.26, (8*) 
2562.3S v ._ 

Y_„MMUM(t100)MUE2 
r m j w » . r 2 ( t I i o o r 4 ) E 2 r a M 2 m w (t , i7«) 
y^saaji (t,ioo) 
SO.S? (t,100) 

* 2581.25, (10*). 100 IS ns Y ^ . " ^ ( t - M ) (E2) r^.S^OS ( t -100 )E1 
2622.45 Y 1 J M t 2 6 « j 3 (t,979) Y ^ ' ? * * . * ' (t,100«> 

A -2626.(12*). 1.105 |is.u=-2.076?4 f ^ O S S ( t 100) (E2) 
2789.15 Y B M « 6 . » 5 ( f 10060) Y 1 M 0 «» -7S <t,9333) 
2694.0 7 T m j 5 7 0 . « 3 ( t 100) 

C X,J-(10,11) 
C 262.6«, J+2 Y , * * * * * (t,0.60 TO) l™=87.6, IW=9S.4,710=0.1« 
C 5W.7*x,J+4 Y„ ,„a>« .« (tTO.B5lO) l ro=a9.«,Is'=96.<,*lo)=('.rS2 
C 9123*x.J+6 1mI„34S.t4 (t,0.80*5) I™=89.7, lw=H».0,7ti»=n.ia3 
C 1297.9+X.J+8 Y,„„3«S«a (t T1^0l5)I f"=SO.ftI B '=r03.r.rto=0^a2 

1722J+X.J+10 Y , j M , , « * « 4 (t y100JO) I r a=91.9, \m=1tH2, tlm=022S 
2185.1+x, J*12 Y i n- . ,<W1»5 ( t 0.6015) l<"=92.9,1W=>07.S, 71ti>=n.24' 
2685.1-M. J+14 Tnu^SWOe (t0.7030) l'"=94.0,I(!t<M.0,n<i>=O.25g 
3220J«.J+16 ymu,^35.1S ( t0 .65M) \m=9S.3,\m=m.7,Dw=0276 
3790.8*1, J+18 Y_-„57B.6l l (t,0.5055) ["'=96.4. la'=1l9.B. Tlwd>294 

**m. S.J 4A9A*t>. 

J*18 .: n 3790.8M 

J*1» 8 3 ! 2 D i « 

J»14 .. JM5.UI 

J»12 S 1 21I5.1« 

J*10 • 1722.3.x 

j t t 8 1297.9*x 

j « « 3 912.3+x 

J»4 li 6M.7M 

B. 262.frn 

iHI 0,111 > 
SD band 

4394.8«(?),Jt20 Y^, , , , * " !? ) I"'=97.7, lra=125.0,7lo>=0.3K> 
S030.»M(?), J*22 Y~.„63«(7) I™=99.< 



1 9 4 p h 

82 P D 

_(-24250) Sn:(1OO40) Sf:(41O0) QE cr(2720) Oa:473820 
Nuclear Bands 

A SDband 
fl GSband 
C Band Structure 
D Band Structure 
£ Band Structure 
F Band Structure 

Levels and y-ray branchings: 
B 0,0' , 12.05 m, %EC+%8*=100, %o=7.3x10-"29 

930.7?, 0* yt930.C4 E0 
B 965.4r,2* 70rW5:4r (t t100)E2 

13085413,(2*) 7^,343.22 (f 165) (E0*MHE2) ym377.S3 (t 63) 
•tfSOWl (tT1005) (E2) 

B 1540.5013, (4)* Y 1 ] t l 23).9S ( f0.4J) Y,,,575.r 1 (t,1002) E2 
1636J2, (S4) 7 M | 67I .»2 <t,1M) 
1738.72,(15*) 7»i«'73-S3 (t1O05O) 7 „ 1 « X U 3 (f2015) 7,1738.93 

(t T30'0) 
1620.62, (5)-. 1.1 2 ns ym,!M.11 ( t100) E1 
201953, (54) Y 1 1 0,7f0.92 (t,100) 
213554,(6)* T l l 4 1«95.43 (t,1O0)E2 
2241.73,(7)" Y „ , , « f . l 2 ( t , 1 0 0 ) E 2 
2407.73,(9)", 183 ns,l_-0.6336 T^jISS-Ol (t,100)E2 
2419J3.(8") Y—j»7».S2 (7,100) (M1*E2):Se0.7 
2435.35,(8)*. 174 ns 7 ^ 7 9 6 . ( 2 (t,242) (El) 7„ j«»~43 (t,1004) E2 
2502.43,(8") 7 n u 26I .J2( t ,100)<M1) 
2531.43, (10)*, 17.25 ns 7 a M i *73.71 (tT100) El 
2628.54, (12*),35010 ns.u=-2.00424,0=0.493 7,_47.fl3 (flOO) 
2701.14.(9) Y_a<S».<3(t,100)(Q) ' 
276134,(9-) 7 ! m 25»9.63<t100)<Ci) 
2799.84,(410 8) y„JS(4Jt! (tT100) 
291434,(9") 7 a 4 J S72.«3( t100) (Q) 
2931.93, (6 to 10) ylu,4S32! (t,100) 

F 2933.64,(11)-, 12410 ns T_,30S.Or ( t 6 1 n ) E 1 t _ S S l ( t 1001?) E1 _ » , _ - . , 

3045.95.(10-) T n u 2 « J 3 (t 100) (D) 
316936.(11) ymM143S3{tiQ0) 

F 329834.(12") T , „ 3 M . 6 l (t,100)M1 
3306*5,(11-) y^JBI.03 (tT100) D 
3550.15.(11") T M M * ' - S 3 (t T374) (D) T m ] 7 M . 6 3 (tT1005) (Q) 

0 3561.94.(14*) TantSOSJI (t,100)E2 
3728.86.(12) yx,17$.73 (t,1O0) (D) 

F 3840.64,(13") yja,S42JI (tT1O04)M1 T B J t 907.f 1 (1,882) E2 
4003.74,(15") r*H-M'-S2 (r,100)E1 

S 4136.84.(16*) T,„575.0l ( t100)(Q) 
F 436755.(14) T»,,S26.63 ( t /cO) D 
0 4369.75.(17*) Y.,,,532.93 (t,100) 0 

4376.75.(16") T 4 0 M 37273 (t,100)M1 
- 445034.(15") 7^,609.71 ( t 100) E2 

4454.45.(15) 7 J t K «S_S3 (+,100) D 
460135, ( i r ) 7_45»7.63 (7,1001(0) 

3 4657.96,(18*) y^SSSS (t,100)(D) 
4703.15,(18") Y 4 O T Kt>3Ct . lOD) (Q) 
4750.75,(17) Y„„6>3.93 (t,100> D 

; 479655,(18*) Y.,,,653.73 (t,100)E2 
4637.1 6, (18") 

7 4965.74, (16") 
3 5005.97.(19*) 

5061.85. (171 
5110.85.(17") 
516857.(20*) 

! „ « • • tt,100) <Q> 
y^SIS.4) ( t t 100)D 
Y.^,348.03 (t,100)D 
T«W»»S».»3 (t r100) 
H M . ' ' * 5 ' 3 (t,100) (D) 
T_,(ri2.43 ( t100) D 

5236.45, (17*) y^JTO.73 (t,100) (D) 
5258.46.(20*) Y—,46253 (t,100) 

F 5307.96. (181 7 n „tS7. f 3 ( t 100) D 
5329.96.(18) Y.^,728.63 (t,100)(D) 

D $402.77.(20*) Y,„ ,3«.83 (7,100) D 
5552.1 7, <19") ym™.as (t,100) (D) 

C 5552.45.(20*) YO T,7SS.S3(t.100l9)(Q) Y_.rM9.73 ( t282) 

5565.66, (19*) T —,32953(1,100) (CI) 
F 555857,(19") Y B C I 2 N - 3 (t,100)(D) 
F 5687.97. <20") Y „ , ' W . * M t , 1 0 0 ) ( D ) 

5732.96. (2tT) YOTJ 1029^3 (t,100) (E2) 
5760.17.(21*) Y„ M I»1.33 (t,697) Y I B , 7 M . < 3 (t,1O025) 

F 6063.99, (21") 7,^,376.03 (t7100) D 
6065.1 7, (201 T a W * 1 * * 8 (t,100) D 
6206.87 7 „ _ , « « - « 3 (t,100j 
6273.87,(21*) 7 < M I 5 M . 7 3 (t,100) D 

C 6378.76, (22*) yuaJSS33 (t,100) (Q) 
F 6400.59, (22-) 7 1 M ,336.63( t ,100)0 

6468.43, (23*) Y „ , I « . S 3 (t,100) (Q) 
F 679839,(231 Y ^ P T ^ <t 100) (M1) 

661759,(23) 7 M 0 14»«.73 (t,?O0) D 
E X, J 
E 163.1tK.Jt1 7,163.15 (t 100) D 
E 488.2+X.J+2 7 l o < 1 303 . I3 ( t 1 0 0 ) D 
E 586.6+X.J+3 ym„l30.43 ( t100 )(D) 
E 994.0», J+4 7M r, 1,3»7.43 ( t 100)0 
E 1131.0+X.J+5 YM 4 4,<37.03 (t,100) D 
E 1507.7+x, J+6 7 m ,„37S,73 ( t 1 0 0 ) 0 
E 1719.9+x, J+7 Y 1 M > ^ 1 2 J 3 (tJOO)D 
E 1017.0+x, J+8 r 1 M , , 4 » * 3 3 (t 100) (O) 

E 2344.4+x, J+10 7_ 
E 24095+X.J+11 7 

,„rS0.«3( T,100)(D) 
64.83 (t 100) D 

S 29M.9+X.J+13 yma307.»3 ( f 1 0 0 ) D 
E 3212.9+X.J+14 7 J M f c ,22«.03 (f100)(Q) 
A y.J-(6) 
A 169.6+y,J+2 TyJ«S.S5 (t ,050W) l ro=S5.4, I H=a2.0, 7)10=0.096 
A 382.7+y,J+4 Y,^,5»3. '5 (t,0.7415) I"tfl9.2, IBfc92.4, tlu=0.117 
A 639.1+y. Jt6 Ys»^5S.42 (V-0315) l"'=B9.7. l B t94.3, T>ad}.139 
A 937.9«y. J+8 Y—^^M-62 (t,11S20) I™=iW.4, [ f f l=97.8, no»O.I60 
A 1277.6*y, J+10 7^^339.72 (t ,1.00«) I™=9l.3,I t"rf9.3,nnj=0.rS0 
A 1657.6ty, J+12, >0.5 ps 7, 380.02 ( t 1.0015) !<"=„. 1, I r a=»02.3, 

1)10=0200 
A 2076.7ty, J*14,0.24.*J? ps Y , B b y « 9 . < 5 (t0.9015) l'"-=93.r,1B'=101.S, 

1\u=0219 
A 2535.1+y, 0+16,0.14:7° ps ym, 45S.4S ( t 0.6315) l"'=93.e, IB'=r07.5, 

71(0=0^39 
A 3030.7+y, J+18,0.135 ps 7 ^ ^ / 9 5 . 6 5 (f,0.62l5) l"'=94.S, \<"=1102, 

7list=02S7 
A 3562.6+y,J+20,0.085 ps ym,„S3I.95 (tO.6815) ['"=95.9,l s '=(n.r, 

7lm=0^75 
A 4130J>ty, Jt22,0.072 ps 7^^567.95 (t0.60l5) l"t96.S.l s '=(13.0, 

Ho=0S93 
A 4733.8+y,J>24 y„nttf03Js (f,0.5015) ['"=97.8,1»=) 17.3,1)0=0.310 
A 53715+y, J+26 7„»^r537.4S (t,0.4015) l"t9S.S. ]"=) 12.4.1)o=0.328 
A 60445*y,J+28 Y m 1 < f 6 7 3 l l'"=99.6, l | rtl25.0.H(i)=0.345 
A 6749+y,Jt30 y i u 4 7D5l™=!00 .7 , I w =! l7 ' .6 , Bco=0.36t 
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.JUta 

•1*30 S i (7494V 

J4J3 8 804424V 

J*!8 i 537124V 

H ' " • 8 47J3.8+V 

J420 u 3562.64V 

J»I> 5 I 3030.74V 

J4M M35.14V 

j » i 4 ; 1 M76.74V 

J412 , § 1857.64V 

J*10 ll 1277.64V 

J426 3 •175.64X 

J*26 J 5W7.S4X 

J4S4 4832.74X 

j«aa ll 4212.54X 

j«ao t »».:»« 

•1*16 

y-*16 

3061.64X 

2573.74X 

aiQ5.a« 

J»i2 

»37.»4V 

•1*6 - 1 8 636.14V 

J»4 5T 332.74V 
j * » •H 1«».64V 
J-16) I V 

•1410 

J43 

j*e 

_2J . 18WJ4H 

J44 
n S l 3M.74X 

J4J 7 «».»4x 
lHfl_ « 

SD band SDband 

1HPb 1HPb s 
s 

196p h 

82 P D 

e 
B 

2333.93, (IT) 7 r„r<i«152 (t,100) 
2376j05a>,6* v 1 B,S5<M3 (t,126) i m a « 3 7 . 8 2 (tyO018) E2 

4 2423.93.(6*) TnoSBUS (t,100) 
2470.7723 T,m732L5S (+,100) 
25t».96l9.8* ^ ) H 2 * U 2 (t,63«) T „ , , « ' - S ' ( t 10013) El 

4 2*21.99, (8*),S0l5ns ^ m M (t,100) 
2645.1219,10*, «2 ns 1^337217 (t,100) El 
2*92.86, 12*. 2713 ns, us-1.92013,0=0.655 raut47.7S (+,100) (E2) 
304143,4* TanSSMS (tT100) E2 
3047.2525, (9,10)* ym,4>S.32 (t7100) M1(4E2):fc0.69 
3190*6,11-,723 ns,|i=10.69 ymt49r.f3 ( t 100) (El) T^SWUJ?) 
3394.1225,(8,10)* YJ 0 | 7SO».»3 (t 75S5) (E2) ^ M W (t<100) 

? „ » « » !t r60£J) 
36S2.58, 14* y M W « » . e 9 9 (t T100)E2 
3737.97,(12,13)- i ^ t C * (tT100) (E2+M1) 
4120.16, 15- lwa*37^is (t,100)E1 
42172*, 16* ymtU4.Tl (+,7.28) E2 
4332.' ft 16* r.,,,879.73 (t,100)E2 
4479.06,15", 5.05 ns y„K3S7.»l !t7100)M1+E2:fa1.5-s° 
4046.07.16- ynKS2S.93 (t,100) MUE2:S=-0.4^o 
• W M 7 . 0 1„,1»7.04(t t 100) lE2) 
4722J6,16" yml44J1)0 (t,100)MUE2:&=OJ-*B 
496248,(18*) r O H * 3 0 - 4 3 <t,919) E2 im,T4SJ3 (tT10013) E2 
S4914S7, (20*) 7^529 .13 <t,100)E2 
5707.7.(19-) T,«i745Jr(?) ( f100)E1 

5 X,J«(4) 
B 169.94X, J *2 T.IS9-93 (t ,0.193) l"'=64.7,I l 7 '=S9.1,riii)=0.096 
B 394.741. J+4 y 1 7 w 2 M . S 2 ( t r 0.496) (E2) l"'=69.a1°'=9J.S. J l iwf t r ra 
B 64324X.J+6 Y J B < I 2 5 » S ? ( t t 0 . a 9 l l ) ( E 2 ) l f ' ' l = 7 3 . 5 , l B = 9 2 . 6 , * ) n ) = 0 . 1 4 0 
8 944.94X, J48 r , „„30» -72 <t,0.9813) (E2) l"'=76.2, I B '=S2.6, ftw=0.f62 
B 1299J+X, J410 T ^ ^ S * * * ? ( f 1 . 0 0 8 ) ( E 2 ) l" J=7«.3, r"'=94.3, 71CKO.r«3 
B 1677.1+X,J+12 T , ! M „3«7 , -3S (+,0.948) (E2) l'"=8fl.0, I B ' = 9 8 . 0 , T I I O = 0 £ 0 4 
B 2 I052+X.J+14 y,mn42S.1l (+,0.9112) (E2) I r o =8».S, I w =99 .0 , 7lw=0224 
B 2573.74X, J+16.0.23 10 ps \m^fSU2 (+,0.9010) (E2) I^'sSSA 

IBI=W1.0,nad)£*4 
B 30»134X,J418. 0 . 1 2 j ps ymM50S.12 ( • 0.768) <E2) l'"=84.S.1 B '=KM.4. 

««o=o.2r3< 
362824X, J420, 0.08*? ps T J M J U S W ^ S ( t 0 . 5 3 9 ) (E2) i<"=S6.0. l B '=if l5.5, 

t lm=0^83 
4212.541. J+22 TMj fc .aMJs <t 70.416) (E2) I<"=87.3, l r a = l > 1.4, *o=0.30t 
4R2.74X, J424 lmta(BB3l (+,0.388) (E2) \'"=Ba.7, I * = I I 8 S 710=0.3(9 
54872+x, J+26 T o ^ . S M - S a ( t 0 . 1 5 3 ) 1 ™ = 9 0 . U ( " = , ( 7 . 3 , Bti>=0.336 
617534X.J+28 T M W „ « » 8 . « 3 ( t 0 . 1 4 < ) l" '=9(.5 

4: (-25420) S n:(9700) 3^(4440) Q K : ( 2 0 5 O ) Q ( |:(4200) 
Nudear Bands 

A Band Structure 
8 SDband 

Levels indy-ray branchings: 
0.0*. 373 m, %ECt%8*-100, KaSSxIO"5 

1049209.2*. <100 ns T c |>0492<9 (t,100)E2 
I 1142.661?, 0* 7 0 »t« .73 (t,2.03) E0 
I 1449.6713,2* Y„US0S.93 (t 165) l,m400.92 ( t91 5) E0+M1+E2 

r 0M49.73 (tT1009) E2 
1697J5.0* ^1637.15 ( t ,0 .2 l )E0 
173827 12, 4*. <1 (is T 1 4 Jj288.72 (t ,134) 7 1 0 a « 9 . 0 0 9 (t,1004) E2 
17973114,5", 1333 ns, u=0.49015 7 1 7 J >59.239 (t 10023) E1 T,„,7«-43 

( t T 10l )E3 
1825.6016.(3.4)* T ,„37552 (t T92) 7 1 M,77S.S2 <tT1O07)E2(+M1):fc2.0 

I 1861.76, (4*) T 1 4 H 4 » . « 5 (t,!00) 
1896.1017.(2)* 7„„753.42 (t75825) (E2) r I M ,»«6-72 (t,1008) 

E2(+M1):S=1 B3 T oJ89SJ5 (f 38>*) 
1991.6122,3" Y 1 0 < 19«Z<2 (t,100)E1 
2060.0623,(15)* T„„9ie.83 (+3325) r 1 M , 

<t t178) 
2124.4122,(12,3) Y,„674.62 (t710020) 7 , 
21694416. r , <5 ns T, m 377.938 (t 7100) E2 
22032724.(4*) 7 , < t 0 7S3.42(t T 100)(E2) 
2307*313,9",533 ns 7„„13S.4t7 ( t 100) E2 

J0I7.J3 ( t 100 17) r 02060.9* 

,.,1075.04 (t,7050) 
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198ph 
82 K D 

4:(-26100) Sn:(9380) Sp:(S020) O e c : (U10) Ga:(3720) 
Nuclear Bands 

A Band Structure 
a BtndSbucture 
C Band Structure 
D Band Structure 
E SO band 

Levels andy-ray branchings: 
A 0,0*. 2.4010 h. %EC+%B*»100 
A 1053.5020,2* ltIOS3£S (t r100)E2 

1392.110. (0*) ^M*2.T (EO) 
A 1625.B3.4* r 1 M 1 « S 2 ^ 2 (t,100)E2 

1734.7)0,(0*) V 7 3 * ' < E 0> 
H23J4.1T, 495 ns,u«0.38S T,M,»»7'.«2 (t,100)E1 
2141.44,(7-). 14i'° ns r 1 | M a i ; ' . » r ( t y O O l K 
2141.4+y 4.(8-), 4.19 TO us 
2231.4+y».(Bl l i , , , , , * " * * (t,100) (E2*M1):S=2.6-*T* 

A 27723+y5,(10*) ^ , ^ 5 4 0 . 8 2 (tjlOOJE' 
A 2772.3+x5.<12*),2124 ns 
A 3701.4+xft (14*) T m „ « W . » 2 ( t , 1 0 0 ) K 
C 4142.0*«e,(16*) * / „ „ „ « « . « (t,100)E2 
B 43314*«e, ( i r ) T m u , « * » - 0 ? ( t 7 1 0 0 ) E 1 
D 4»533*x«, (16*) W | ^ 3 2 » . » ? ( t 1 0 0 ) ( E 1 ) 7„ c „««»-32 <t.-47) 

472«.8«S.<16).6.4*ons T 4 m , / W ( 7 ) T „ „ „ 3 * » . « (t,100)D 
4783.6«S. ( I P ) 1m,„4S2Jl (t,100) (E1) 

C e0223+X7,(18*) 7 „ u . , * » a J a (t T100) E2 
8 5082.1+X6. < r r ) T u j ^ T S a r s (t 7100)E2 
D sW1.0+xa<18*) T 4 m „ » * ' ' . ^ (t 7100)E2 
8 67t».6«7, <19") T H » M * '97.S5 (t.100)E2 

c srarts+xe, (20*) y^esaoj (t too) (E2) 
D M1C.0»X7,(20) THOUX«>''-W(t,100)Q 
C S450.»«6. (22*) Tm,7S»^2 (t,100)E2 
B 64S0.9*x7,(2n Yjn^SSOi (fr100) E2 
B 6929A»x7,(23n I^^.ITUll (t100) (E2) 
E l(?),J-(12) 
E 303.a*i(?).J t2 r i30J.»-(?) (tT0.45«)) l'"=«B.S, l^-SO.a flc*=arfi3 
E 651.»+l(?),J+4 7 j 0 w 3M.»5(7) l '"=f l9 . r , l» -Si» ,T>«l=0. , S5 
E 1042.BtI(7).J+6 TMuSSf t^C) ( t 0.8520) l"'»89.6, lw=96.6,71(0=0.206 
E 1474.7«(7),J4« T „ ^ , « a » S ( 7 ) (tT1.0025)l'"=90.aiB=fl5.a7lci>=0^26 
E 19«S*z(7) , J+10 T 1 < 7 f c l <73JS(7) (t0.6030)l™«9aS,I w =ror.8, 

710=02*7 * 
E 2461.S«(7), J*12 r 1 1 4 W * * » l 7 ( ? ) ( t ,0 .85») lm=91.6. lB'=99.J, 1>u*02B7 
E 301S.0«(?),J*14 1MaJSS3.*7(l) (t,0.45S0) I™=SZ2 

« « . . _ . . 8 „ . _ _3Q15..0»J 

s*!?-- 5->.. .»««« 

sWO.. *»__ .!*4»-5*? 

«....IL„ .WA7« 

m i.|— .!Q416t? 

*»..-&__ 651 *tz 

* * — _ | i — - --*»»« 
j-m> : I 

SD band 

1lfPb 



236,j 
92 u 

4:42439.820 S„:6S44.8S Sp:7170so Q o:4572.09 
Hf 0 b,e?:5.11z> b 

Nuclear Bands 
A GSband 
B Band Structure 
C v7/2[743]-v1/2[631| 
0 v7/2[743)tv5/2[622] 
E Band Structure 
F Band Structure 
G v7/2|743)-v5/2[622J 
H v7/2[743]+v1/2*631] 
/ Band Structure 
J Fission Isomer band 

Levels and y-my branchings: 
A 0,0*. 2.342x10 73y, %o=100, %SF=9.6x10_ < l6 
A 45.2423, 2*. 234 6 ps Y 0 « * « 2 3 (t ,100)E2 
A 149.476 IS, 4 M 2 4 7 ps v„»IMJ34e (t,100) 62 
A 309.7848, 6*. S8 3 ps yu,1t0.30>3 (t,100) E2 
A 622.245, 8*. 242 ps Y„|,2<2.«5 (t T 100)E2 
S 667.605. 1", 3.789 ns ywS3».1110 ( t 1.2010) E3 yuS42.35S (+,100) 

E1(tM2+E3) 7„S»7.S«9 ( ^ 7 . 3 5 ) E1 
B 744.158.3- ymSB.SS (t,=5)(E2) Y „ , » < - « (t,100) 
A 762.3s, 10*. 11.6 I I ps Y H J 2 S 0 ' 5 (t,100) E2 
B 646.38, r Y 7 „ « > * ' 10 (t T100) (E2) 
£ 919.2117.0* Y 4 5 »7*»2 (tT1O0) Y 0 »«.93 (EO) 
F 957.9917,(2*) yu=S12.7 (t y=71) (M1) Y 0 »».02 (t,100) 
£ 960.33, (2*) 1m-t10J (t,«68) Y„9'«->3 (t T100) (M1+E0) Y 0 =«»-9 

(t r=S0) 
G 966.639,1" ym279.0l ( t r 60<) (M1.E2) j u a « ! <t,44 n ) E1 Y„W«-92 

(t ,100)E1 
G 987.C7s.2- yJU243.62 (t,2B3) E2+M1:6=1.6i' 5 Y ^ W - O U T ^ O S ) (E2) 

Y „ 9 « . « 2 (t r100) E1 
999.69,7- Y „ , ' S » . S 5 ( t r 1°0 )E2 
1001.S3, (31 y7„"2S$.4 y,„"BS2J (t,=13) y„9S6JS (t,100) 
1035.67,(31 Y„ ,»«-2>" (t,100) yuMOJW (t,=88) 
1050.6515, (4') Y , „ « " - 2 S ' 7 Y^'OOS-^ (7,100) 
1052.6919.(4)", 1004 ns Y^.651 ( t , 1 5 2 ) ( t 16312)(E2) ym204.6l0 

(t T41S)(E2) Y r 4 4 a » - 0 6 ( t r 3 7 6 ) E 2 + M 1 : S = i 4 7 y,u903.52 (f,173) E1 
F 1058.6120,(41 Y , „ « » - ' 2 (t r100) (M1) yKW14.1 <t,100) 

1066.110, (3*,4*) 
G 1070.010,(4-) Y„ ,«20J (t,100) 
A 1055.37, 12*. 5.36 ps Y ^ ^ O S (t,1O0)E2 

1093.810. (2*,5*) 
H 1104.4», (5") 
/ 1110.678,(2") Y 7„366.6i ( t8210) ym423.11 ( t1006) Y ^ H W S - O * 

( t r 344) 
F 1126.9s (5*) 1,„977.46 (t,100) 

1147.010. (3*,4*) 

; 1149.410.(3") y,u405£ (t t100) 
G 11643, (5") 
H 11643, (6") 

1171.82 
B 1198.610.9" Y 1 0 M ' M . 8 3 ( t r 100)E2 

1221.410. (2*,51 
H -1232, (7") 
C 1232310, (4") 

1249.310.2*.5* 
1265.210,3*,4* 
1271.090, (r.2.3) y7uS2S.72 (t,394) y^122S.9l (t,1006) 

C 1262J! 10, (5-) 
H 13204, (81 

1320.410.2\5* 
1329.0 ro, 3',4* 
1332.8 10. 3*,4* 

C 1342.810, (6") 
1347.510, (3*.4*) 
1351.310, 3*,4* 
1361.310, 3*,4* 
1399.6 10. 2*,5* 

C 1413.319, (T) 
A 1426.39,14*, 2.83 ps y,xs341.0S ( t 100) E2 

I 1443 611,11" yrm24S.0S ( t ,100)E2 
I 1471.710,(61 
i 1541.613, (T) 

1572.26 
1580 »t(?), (1,2) yc15S0lt(?) 
1604.60 7. r , 2 * Y , m 3 3 3 . 7 l ( t 3 7 2 ) y^SIT.12 ^9.S10) y,„3S0.ei 

( t T 35 l ) ym91T.03 (t,624) ya1SS9.Sl (t,1P09) yt1S04.92 ( t r 185) 
I 1621.612,(8-) 

1642.520 
1662.378,1.2* ytuS74.52 (+238) ym97S.02 (t,215) Y„ 'S"" - ' l 

(t r1009) Y 0 >«2.<2 (t,667J 
1732.615,13" Y 1 W 2 » 1 ( t r 100)E2 
1761.38. 1(*) Y „ ' « S . * 10 (t,388)(M1) y01791.3w (t,100)(M1) 
1600.910,16*, 2.12 ps Y „ J , 3 7 * « 5 (t,100) E2 
1807.667.1,2* ya17B2.7l (t r1005) yt1M7.ll (t,372) 
1665.41 15,1,2* Y M ,1 I77.72 ( t lOOM) ya13SS.S2 (+,678) 
1896,97 
1972.629.1,2* yu1927.0! (t,1007) Y „ » » 7 2 . ' ' ( t r 1009) 
1878.1,1",2 Y,4 ,»»*»> (t,100S) Yuj'SSt.ei ( t 1008) Y ^ " 3 * ' * 

(t,988) 
1861.0616,1,2* ym,»70.4i> U1009) ym1023.13 (t,840) Y j ' W - 0 3 

( t , » 7 ) 
2054.28, 1(') Y^Mf tO lO (t,75!4)(M1) Y l r»'5«1<> (t,100) (M1) 
2066.616.15- Y, 7 a j32*1 (t,100)E2 
2066.549,10 yiS2041.3l (t,1005)(E1) ya20te.52 (t,565)(E1) 
2095.76,1(*) yts20SO.SlO ( t ,47l5) (M*) Y02095.7lO (t T100)(M1) 
2155.4012,0,1,2 Y 1 I 0 8 S 5 0 . 6 I (t T100) 
2186.86, 1(4) y^143.B 10 (t,493)(M1) Y„2»»»-»"> (t,100) (M1) 
219010.(1,2*) Y„2<9030 (t Y100) 
2203.912,18*. 1.17 12 ps yIKI403Ms ( t 100) E2 
2226.93(7). (2) Y « 2 » * » - 6 3 (t 100) 
2243.910.1 Y 0 2 2 4 3 . 9 I O (t,100) 
2251.18,1(*) y^20S.910 (t,100) ya2!5t.1 w (t,96 13) 
2284.76,1C) y^239.Sto (t,517)(M1) y022B4.710 (t,100) (M1) 
2426.621,17" Y J M 1 3 « 6 ' <t,100)E2 
2435.S8.1C) y^2390.4t0 (t,347)(M1) y0243S.6lO ( t T *00)(M1) 
2440J8,1(*) YJ52395.010 (t,26 7) (M1) Y02<*>-210 (t,100) (M1) 
2457.38.1(*) y^412.110 (t Y509)(M1) Y „ 2 4 5 7 . 3 1 0 (t,100) (M1) 
2494.58.10 y^449.3l0 (t,298)(M1) y02494.Sw (t,100)(M1) 
2498.58.1(*) yl52453.310 !t,6612) (Ml) Y o ^ ^ - S " 1 (t,100) (M1) 
2631.713,20*, 0.84 12 ps ynM427.8s (t y100) E2 
2699.08.1(*) Y«25S3-»10 (t,6210)(M1) Y 0 2 6 9 » . 0 I O (t,100) (Ml) 
2712.18, 1(") Y«2«6S.S 10 (t71O012) (E1) yJU12.110 (t ?446) (E1) 
275010, (0*), 1202 ns, %SF=136, %IT=876, %a<10 Y 2 1 M 5<» '0 (t,12) 

ylsK1170lO ( t 20 ) 1^,173310 (+100) ym206210 (t,26) Y u=2705 
(t,<12) 

2756.26, 1(*) y„2711.0lO (t TS516)(M1) y0275S2lO (t,100) (M1) 
2770 ro, (2*) yllB^0.1S (f T100) 
281710,(4*) Y S 7 T O47.0 (t,100) (E2) 
2823.38.1(*i Y4s2778.fl0 (t r9726)(M1) Yo^^-S'O !t t100) (M1) 
=2825, (191 yim°39S (t,100) (E2) 
2838.38.1(*) y^793.1w ( t100)(M1) y02339j10 (t,9227)(M1) 
2877.88. I f ) y^SSZSw (t T100)(E1) ya£!77.3lo ( t T 45l2) (E1) 
289110,(6*) Y ! l l 7 r 3 . 9 ( t T 1 0 0 ) ( E 2 ) 
2924.08,(2) Y J 2 « ? » - 8 1 0 (t r100) Y„2924"'0 (t r 60 17) 
2969.08,1(*) YJJ2923-810 (t,5012)(M1) Y„29S9.010 (1,100) (M1) 
299210.(8*) ymt100M 
3081JM.22*,0.6515 ps yxa449Jls (t,100) E2 
3143.88,1(*) Y^OSftSlo (t,5614)(M1) y03143.Bw (t T100) (M1) 
343610(7). (01 yIrxe84^7 (EO) 
35502,(241,0.418 ps Y^o/SSI <t r100)(E2) 
40392, (261,0.339 ps y^/tSgi (t y100) (E2) 
45492, (281, 0.17 7 ps Y 4 0 M S»<" (t,100) (E2) 
=5077, (301 Y«4,=S2« (t 100) (E2) 
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%: 99.2745 60 I 
AM7304.520 8^:6152.0 M S p :7620l l» Q a:42703 
a7°:2.S80 f» b , af 0 mb, a :0.00136 mb 

Nuclear Bands 
A GSband 
0 Octupote band / 
C Band Structure 
D 6 band 
E Yband B 

F Band Structure 
G Band Structure 
H v1/2|631|+vS/2[622] 
) Band Structure 
J Fission isomer band 

Levels andy-ray branchings: 
0,0 ' , 4.468x10 s3y, %SF=5.38x10 _ 5 It , %o=100, 0=13.920 

A 44.91 3, 2*. 203 7 ps Y0«4.»»S 13 (+,100) E2 A 
A 149.415,4* lq.103.SO4 (+,100) ( 
A 307.21 10. G* Y | U J 5 8 . 8 0 8 <t,100) 
A S1SJ3$.8',233 ps y„211J3 (r,100) 
B 690.12.1- Y M 6 ^ > » 3 (t T1002) ytt$0.13 (t,744) 
B 731.92.3" Y 1 4,S»3S53 (t T832) yuS»SM3 <t,1002) B 
/* 775.74.10*. 9.09 ps Y n i 2 5 M 4 (t,100) 
B 626.75.6- ym5ia.44s (t rS74) y,uS75.4s (+,1006) 
C 925.73.(0*) YnWO.02 ( t100 ) 
F 930.83.(1") V a o & M i o (t,113) Y««W^4 (t 71004) ya931.S6 (^272) A 

F 950.24. <2") YnjZ'ftOa (t,435) Y ^ W . ^ (^376) ya905.Be (t,1006) g 

B 966.35,7- Y 5„44».49 Yjo,«5»»2 
C 967.33.2*, 0.6 4 ps Y„,234.5to (+1E3) y^BS-4 10 (+,141) Y„,8»8.44 

(t,1005) Y 4 5 9 2 2 - 3 2 ( t T 6 9 3 ) ( t ^ - 4 2 0 ) E 2 t H U E 0 Y„SS7.32 (+,18 r) j 
O 993(7). (0*) 
F 997.53.3" y B , m ( f < 1 . 5 ) Y ^ ' a i H O ( t / .BS) y,„S49.U (+1003) 4 

YM»S2.707 (+,61 3) B 

O 1037.32.2*.0.67 15 ps T r a ,305-56 (+10.54) ytM3S7.74 (t r9.04) 
Y„,*8».»3 (+76.515) ylt993.0W (+73.8 I5 ) ( t 37535) E2+MUE0 
Y0»037.<2 ( f 1003) * 

C 1056.63.(4*) YJC774S.33 (t r100) S 

H 1059.5, (3*) r , „ * » ' (t,43) r B « " * * (t,100) 
E 1060.32, 2*. 0.665 ps ym»1M4 ( t 3.32) yK101SA2 (+,1002) Y 0 ' 0 W . 3 2 

(t,68.4 13) 
A 1076.55, 12*, 4.26 ps yTn300.69 (+,100) 

E 1105.7, (3*) Y„,«57J3s (1,100) Y^'MO-Msf?) * 
G 1112,62.(1") Y.,1,432.53 -^1112.73 B 

O 1127.03. (4*) ym300.S,o (t,574S) Y ^ * ™ " (f r<100) 
G 1126.73,(2-) T n | M * * 3 ( t - 1 2 ) 1^396.43 (+,25.5 r4) Y„O<48.34 

( t 1004) Y4s">»4.04 <t<60) 
1135.82 yx!S2B.36 (+,258) Y.B'OSO.92 (+,1008) 

B 1150.35.9" Y m 374.S4 Y 5 1 , « 3 2 « 4 A 

E 1168.02,(4*) Y1 4 1»<»9.S<e (+1O07) y^1123.12 (+,404) 
G 1170.43,3" Y K ^ O S L ^ ' O yM*90.32 yM1021t yK"23' 

1224.23, (2*), 2.3 » ps Y 1 0 K L 3»S3.95(?) (t,17.4 r5) Y ^ M - O l D (t <11) A 

yKH79.42 (t,934) Y 0 « 2 3 . 7 4 ( t 1004) 
1231 

G 1232.65.(4") y^BUe (+10043) ym405.Slo (+,5728) Y r a « 0 " 
(+,10030) y,a1084l 

1260.92 Y ^ ^ a ^ (+10024) Y ) 4 , » ' ' 2 - 7 3 ( t < 4 1 ) Y^»2'5-92 (+656) 
Y„f262l (+,126) 

O 1269.210,(6*) YJOTSSIOIO (t T100) 
1278.53. (1",2*) Y,3jS47.03 (t8020) ya1233.B3 (t r8020) y0127B.B2 

<t,10010) * 
G 1285.B3, (5") Y„,257.94 (t,<100) Y ^ S ™ - " (t,<63) Y,„»38.0to 

(t,279) 
1355.23.(1.2*1 Y 4 S '3 '0 .54 (+10020) Y 0 » 3 5 4 . S I O (+6020) 
1375 * 

B 1378.46. 11- Y „ M 2 2 » * 4 T 1 l I 7 7 S 0 " Y m «>2 . 
G 1381.73.(6") YKJ5S5.35 (+ r7128) y^lOTA^ i+,100 14) 

1413.32, (2*,3-) Y„ 1 ,30ft6l0 T l | | 1 M S S 2 J T (t,1008) 7 M 1 482.93 ( t288 ) 
Y„,»265.6I0 (+ r124) ^1368.32 

A 1415.36, 14*. 2.62 ps Y i a 7 7338.«4 (t Y100) 
' 148102. (0*) Y„„3S9.S2 (+,10015) y,a,443.ew (t,38 re) y^SSZSlO 

. 56 

( t T 38l6) Y„M37.»2(t,10OI5) 
1518.52,(4*) foS6B.13 ym1109.33 r „ , J 3 6 8 j 2 ymU701 
1530.72,2* Y , m 4 0 » . 8 3 ( + 9 1 I 8 ) Y„2ra».92 (+,10010) ytu13>1.«5 

(+,368) Y45»485r (t ,189i Y 0 J 5 3 J . S > 0 (t,1B9) 
1594.92, (2*,3,4*) Y^^tlB-S Y M « « 3 - 5 6 (t,<37) y,„144SJ3 (+,10013) 

YJ515S0.04 ( t 7 5 l 3 ) 
1630 
1643.23,4* Y, B j2" ' .94 (t,<100) Y ^ I S - S ym133e33 (+549) 

Y, M »495. (t,36l2) Y „ « » 8 ^ < (+,4613) 
18*8.88.13" Y t m 2 7 f t 5 4 Y,„572.44 
1665 
1672.02 y,mSC6.13 (t,<100) Y , a » « a 7 3 (+,56.1) yKie27.36 (+,33 M) 
1712 
1761.24,(4*) Y , m 5 » . » ' <t,46 rs) T 1 m « S - 2 2 (+10020) Y 1 1 0 , 6 K ' 

ft,46 -s) 7„»4W8l (t,279) ya1716.76 (t,369) 
1774.7, (3- ,4,D Y , I M « S . « 2 ( t , 1 0 0 ( 2 ) Y„„S47.74 (+248) Y ^ M - 4 1 

(t,568) Y „ , » » M ' (t,44) Y, M '«27.36 (t,123) 
1788.28,16*, 1.66 7 ps Y„„372.84 (+,100) 
1814.33,(6*) y 1 ) H 432.53 ( t <100) Y 5 1 1 « » « ' (t,37 12) ym1507.13 

(t,100 12) 
1892.22, (4*,5-) Y,„24».e7 (+9040) r „ j ' « t t 4 2 (+100 W) r w ' 5 « . » 3 

(t,70r0) 
1958.68, i r Y 1 M,308.84 Y„, tS43.74 
1992.63.(3") Y i a ,706.«2 (+10013) Y m 4 r e S . 3 2 ( t <69) y„„K3.S6 

( t<19) Y 1 M 9 i » 3 2 " (+,506) Y i a >«44.«5 ( t 2 5 6 i 
2163.63 Y„,»43Wro (+,67 rs) Y M 7 » » S « . « 4 (t,10015) ylt.20U.$4 

( t r 84l5) 
2190.7 r3,18*, 1.187 ps Y 1 7 M402.64 (t,100) 
2305.9 ro, 17" Y 1 M,347.S4 Y i m 5»8 .34 
2557.65, 0*. 29818 ns, %IT=95, %SF»5 Y^'STS ( t =37) Y ^ S ' ^ ' S 

(t ,-100) Y 025S»2(+,=O.8)E0 ' 
25775.(2*) Yaa'S-S 
2557.6ty(?), >1 ns 
2618.7 r6.20*. 0.90 7 ps Y„„42*'.94 (t,1O0) 
2687J 14, 19" Y , „ , 3 8 2 . 7 4 Y 2 1 „4M-3 
2754. (1), r=8.4x10* eV Y ) s2709 (t,2010) Y „ 2 7 S I ( f 100) 
3067J20,22*. 0.6914 ps Y S 1 , 4 « . 9 4 (t,100) 
3104^14.21" Y „ , J 4 » S " 0 
3202JI 10(7), (0*) Y J S „«45J9 (EO) 

3253.4.1-^=5^x10-*rseV yun2125 (+44) Y 1 m 2 2 » 7 (+9) y„^2SS 
(t,8) r i t l 2 2 « > (t,91) r ^ a W I t 1 6 ) Y M , 2 3 2 3 ( + 3 2 ) Y , * * ^ <T,33) 
Y ^ J i ^ t t , ^ ) Y„o2S74 (t,28) yts3209 (+,22) Y„32» (t,100) 

3534^ ;5, 24*. 0.5) 4 ps yxn4)S7l (t,100) 
3547.8 rs, 23" y„M443.S 10 
3809, (1,2). r>l.6x10' 3eV 7^2812 (+,5522) 1^3123 ( f2S 12) ya37S4 

(t,S6'4) Y03«09 (+,100) ' 
4017.3 rs. 26*, 0.40 6 ps Yj S B482.8ro (+,100) 
4494, (1,2), r>4.7x10 5OV Y ) 54450(?) (+,3228) Y 0 4495(+100) 
4516.521,28*. 0.379 ps Y 4 0 1 7499.3ro (+,100) 
4592, (1,2). r>2.8x10' 4eV Y4 B454« (t,190) Y 0 4S92(+100) 
4806.6. (1), r=2.5x10"" 5 eV Y.,,3840 (+,47 r7) Ya4»07 (+100) 
5034.323,30* Y,s„S»7.7r0 
5206,(1,2). r>4.1x10-*eV Y 1 0 6 r «48(? ) (t332S) y^SISO (+9028) Y„5206 

(t,100) 

http://lq.103.SO4


S * 93 
4:44866.720 Sr:658050 Sg:4862.13 0^:4959.112 
o?: 1763 b 

Nuclear Bands 
A 5/2I642] * 
B 5/2[523] F 
C 1/2[530] 
0 1/2(4001 
£ 3/2(521] 
F Band Structure 

Levels andy-tay bttnchlngs: 
A 0, 5/2*. 2.14x10e 1 y, %o=100, %SFS2x10-'°. u=+2.5 3, Q=+4.1 7 
A 33.1822, 7/2', 5424 ps Y 0 3 3 . » 8 5 I I (f T100) MHE2:8=0.133 
S 59.5371, 5/2", 672 IIS, u=t1.34 12, Q=+4.1 7 y M26.345l (t,6.71 >4) E1 

Y„5*.S37l (t ,100)E1 
A 75.895,9/2*, = 56 ps yu4273s (t r10015) y /5 .62 (t,=111 
B 102.962, 7/2", 8040 ps r ^ t t ' ? ) y M « .42310 (t (10011) M1+E2:8=0.412 

YH6».763 (t T4.0S)(E1) y0»02.»»2 <tT26.72) E1 A 

A 130.006,11/2* Yj3»6-7(t 100) 
B 15*512,9/2- y , M 5&562 ( t 899) M1+E2:6=0.464 y<(J9«t.972 ( t 1002) E2 

Y„72SLJ0-> (t.20.12) ' 
A 191.52,13/2* Y„JISJ1 (t 100) 
B 225.963,11/2- Y 1 5 1 6 7 . 4 5 S ( t 42 10) (M1+E2): 6=0.4612 y 1 M t t3 .0»2 

( t T 100l )E2 Y n » » - « 3 ( t T 7 . 4 0 l 5 ) 
C 2 6 7 i 4 2 , 3 C - , 5 ^ 2 ns Y l l n l « * « 2 ( t8 -62)E2 Y „ « W - « " ( t T 100l) * 

M1+E2:8=+0.156S Y M 2 3 4 . 4 0 4 ( t 0.09710) M2 Y„267.S44 (t,3.36w) 
E1+M2:5=0.490 15 ' 

A 2 6 9 * 15/2* Y 1 3 0 '39-9 (t y100) * 
C 281.352.1/2" y ^ l S . * ^ (f 21.4 8) M1+E2:6=0.0321 to Ya221.S04 * 

( t 1004 )E2 * A 
B 305.064,13/2" Y , M » 4 S . S 5 3 ( t 1002) E2 y t J 0»75.074 ( f3 .93) * 

316J2(?) y„3(S.82 * /I 
C 324.425,(7/2") y l s , t£5 .6 t6 (t54.724) Y ) M 2 2 » . 4 6 3 (t,1002) yn249.00is A 

(t,1.3) Y„2«*»96 ( t T 212 I (J yM29«.3020 ( t / 3 8 ) A 
D 332.363,1/2*. <1.0 ns Y M ]S».0»3 (t 93.416) 61 Y2t t64./>32 (t,1002) E1 A 

Y„332.364 (t T26.68) E2 
A 348.5,17/2* Y 1 M »57.0 (t,100) yl 
C 359.71,(5/2") YjoSOft'Ssl?) >» 
O 368.593,5/2* y r e2S2.776 (t 2.8611) yK309.U (t,0.28) YM335.3«3 /I 

(T,100l)M1+E2:6=0.46l7 y03S».S94 (t.43.72) y, 
D 370.933,3/2* y^SS-SO (M1 >E2) 1^337.71 (t tB.3s) (E2) y.,370.943 A 

( t 10C1)MUE2:6=0.43^, ^ 
B 395.525,15/2- Yaj'SftSSs (t t1002) E2 y 1 t 2204.0S6 (t,168 ir) 
C 434.1210.(11/2") Y^JOS.?*!? (t,74) 7 3 ( I S «9 .2 Y 1 M27S.778 (t r100 7) 

y 1 M 304J>20 (t r 154) Y7t35B.2S20 (t,1B4) 
D 452534,9/2* Y 1 t l260.8015 (t 0.8714) y 1 ] 0322.523 ( t 110 0 

(M1+E2):6=0.6 y ^ S . B S s (t 100 1) (M1) yM479.334 (^20.85) 
Y04S2.62 (tT1.74 IS) ' 

A 454.4,19/2* 1m1M£ 
D 459.685, 7/2* Y B 4 135.3 yK333.313 ( t 1002) yM42S.474 (t 87.2 18) 

Y 0459.SS(t T12.8ri) ' 
C 486.02.(9/2") Y J J J ' S ' - W I O (t T100) y^SO.8 
B 497.01.17/2" Y J M ' 9 1 . 9 6 4 ( t 100) 
E 514.20l0,(3ffl-) Y 3 K > ' «^72o 'p ) (t,11-7) 1^232.815 (t^OO?) 

YJ..24S.7310 (t T52 7) y^rfSMSB (t,211 7) y„5M.05 (t,57 7) 
E 545.62,(5*2") ya,264.S9 yxl273.0415 (t 38) Yjj5»2.53 (t r10020) 

Y0S45.43 (t,64) 
A 546.9.21/2* YJJ. ISS.S 
E 590^2.(7/2") y.^,32252 y 1 M 487.33 (1,15.4) y^SSVlSlS (t r1007) 
D 592510.13/2* YK3J39.448 (t 10021) y 4 M>59.2S20 (tT26 10) yXK197.03 

(t,9-2) T 1 K « I M » (t,9.2) y„0<S3.2220 (t,19) 
D 598.02,11/2* Y « O ' 3 8 . S Y „ J « W . 3 5 1 5 ( t508 ) y 1 x | 4«ft f2 l5 ( t 1008) 

ynS22.06tS H3M1) 
6182 

E 646.12,(9/2") Y , H 4 » 7 . 3 y t o586,592o (t r ioo) 
666.22, (S/2V/2") Yj„39a64l5(?) ( t160) 1KS903B y,3632.93W (^100) 

Y„666.53 (t,39) ' 
A 684.4,23/2* ys„137.ep) ylu230.0 
E 7093,(11/2") 

| F 721.944,5/2" y^^M^St? ) y 1 s s 563.M30 (fO.20) Y,„616.012 ft 16.32) 
j Y i 0662.402 (t r100l)(EO+M1+E2) yMS8».724 (t y8.92) Yo722.0l3 
i 57 

(t,53.83! 
755.9810,7/2" y,MS»7.«»8 (t,19.7s) ymBS3.024 (t T1003) yn6M.10W 

( f8 .35) YK£96.605 (+14.25) Yjj722.0» Y07£3.«>s (t20.2 7) 
7586 ' 
770.5710 y s 4 « S . « 3 l 5 (t t6.12) ya737.34s (t T1003) Y.,770.5710 (t,59 3) 
767.0, 25/2* YM724B.< 
800,01,9/2" y 2 2 t573.9420 ( t 183) y ) s,64J.47s (11005) y,xSS9.3320 

(t,5.4l7) T,„«9«-6 Y^«7.0010 (t r70.422) 
805.82, (7/2*,9/2*) y 1 M67«.0330 (t,245) yn729.72is ( t 506) Y n772.43 

( t1006) y08««^630 (f 11.7) 
8233 
853.3621. 11/2" Y J a 529.f720 (t T82) y H,627.»820 (t 10031) 
•61.75 YT,7»6.0015(?) ( t 46 ) Y M «0 ' .M20 ( t100 ) ,,,828-S (t 185) 

y„»62.75 ( T > 395) 
9062 
9144 
920.95 YM8S0.75 (t t37 12) yM»87.33 (tT10023) y0K1.S3 (t T86 19) 
9462 
959.5, 27/2* Y w »72.6 ym27S.1 
9613 
9632 
9842 
10133 
10203 
10303 
10404 
10663 
1068.2,29/2* Y r l 728».2 
10728 
11124 
1278.6,31/2* YtK.i'O-S Y M„3r9 
1389.33/2* Y 1 0 K >32> 
1639, 3S/2* y 1 3 K 249.4 Y,„,3S1 
1749,37/2* Y t I J ,360 
2041.39/2* y„n292.7 yia,401.1 
2146,41/2* y 1 7„3S«.9 
2480,43/2* Y J 1 4 t334.B Y^,439.0 
2578.45/2* Y 2 I M * 3 ( . 9 
2800400. 455 ns, %SF>0, %IT>0 Y„2Sl» 
2955,47/2* y ^ n i Y 2 4„475.3 
3043,49/2* Ya^WS-S 
3464.51/2* YJJS5S08.6 
3541.53/2* 
4004.55/2* Y j^SW. I 
4069,57/2* y«,,S27.S 

\45ns 
)SF 

2&Np 
— 2.14x10s y 

file:///45ns


2 !?PU 
A: (42200) S„:(6210) S :(5040) D 

<*fc.:(1170) Q a:(6000) 
Nuclear Bands F 

A 5/2(633) 
Levels: E 

A 0. (5/2*), 25.310 m, %EC=99.9973 5. %a=0.0027 5 £) 
3000200.255 ns Y 0 T ? > G 

a 
e 2 & 6 PU 

4:428933 S h:(7380) 8^:5432.721 O a:5867.07« 
o,: 17035 b 

Lavels andy-rsy branchings: 
0, 0*, 2.85*<fl y, % E = 1 0 0 , %SF=1.36x10"74 
44.6310. 2 ? „ • * . « 10 (t,100) E2 
147.4510,4* yK 102.112 (t,100) 
305.80 I I , 6* y,„1St.35! ( t T 100)E2 
515.72. 8* y^Og.ss (f r100) E2 
773.53, 10* y„,2S7.»! (t,100) 
1074.34, 12* ym300.B2 (t,100) 
1413.54,14* 7 „ „ 3 » » S (t r 100) 
1786.05, 16* yw,372.43 (+,100) 
=3000, (0*), 374 ps. %SFS100 y^lTP) 
4000200, 34 8 ns, %SF£100 yJTtf) 

»7Pu 
4:45087.024 Sn:5877.525 S:558050 

0 E C : 220.313 O o :57503 
o ; 2455295 b 

Nuclear Bands 
A 7/2(743] 
B 1/2(631] 
C 5/2I622] 
O 3/2(631] 
£ 5/2(633] 
F 7/2(624] 
G 1/2(501] 
H Band Structure 
' 1/2(6311+0* 

terete and y-ray branchings: 
A 0,7/2", 45.2 1 d, %o=0.0042 4, %EC=99.9958 4 
A 47.714,9/2" y047.7l4 (+100) M1+E2:5=0.248 
A 1065,11/2" 
B 145.54410,1/2*. 0.1B2 s r 0 » < S ^ « "> (+,100) 

E3 
8 155.452,3/2* Y„,9.90316 (+,100) 

M1+E2:6=0.072 
A 1757,13/2" 
B 201.182, 5/2* Y ) 5 5«5.7246 ( t 4612) 

M1+E2:8=0.47 13 ymSS.63BU ( t100l6) (E2) 
S 224^55,7/2* Y 1 B 6 S . 8 I (t T100)(E2) 
,4 257, 15/2" 

C 280.222, 5/2* ym79.05s (t,0.42 ?) (M1) 
7 1 S SJ24.723 (t,0.S911) (M1) y^SBOSai 

(+,1005) El 
B 3044.9/2* 
C 320.972,7/2* ySK40.74SS (+,2.0<) 

M1+E2:S=0.19430 Y,,273.3l ( *544) 
Y„32».0! (t ,1008)E1 ' 

D 370.404.3/2* yxs214.92 (+,10021) (M1) 
Y t 4 r »4 .»S4 (f Y 1002l)(M1) 

C 3715,9/2* 
3 404.195, 5/2* Yj^ l^-SS (+,=7) ynl179M2 

(t,419)(M1+E2):e=0.7? Y i ; ,aj3.035 (t,71 9) 
M1+E2:6=0.44 y 1 K 248.72 (+,10010) 
(M1+E2):8=0.6 6 

£ 407.835,5/2* y3K127^e (+,174) y^1B3.7! 
( t30S)MUE2:6=0.7 7 Y M 1 2 ° * - 7 l (t,52~) 
MUE2:5=0.33 yts25Z22 (t ,43l2) 
M1+E2:S=0.7 y4B7JBl (+1008)(E1) 

438.41 10.7/2* YM0»S»-"«3 (t,0.83) y„390.7i 
(+,6.65) E1 y 0«3«.4i (t ,1005)E1 

453.22. 7/2* Yj^iSS.13 (tT10034) y„25Z2 
(t 710034) Y0<S3.23 (t,67 M) 

4735010.7/2* Yao'9343 (+,21 7) Y . , / 2 5 - " 
(t ,453)E1 Y 0 <73Jl (t,1007)E1 

486.(9/2*) 
513.9/2* 
545. (1/21 
582, (5/2") 
M l , (3/21 
655 
6S5J2. (5/2)" yJ65Z3! (t,100) M1 
681, (7/2") 
BK2:.7/T yfa340.74B Y „ S « . 5 3 <+10016) 

Ml yJS9823 ( t 77 16) M1 
716 
741 
757 
775 
1002, 1ft* 
BOS 
840 
»515.(3ffi*.5/2*) 
152 

6 3000 \ 2 5 n s 
* T F 

S£± 

«B*1 

S08JI2. 7/2* Y„ t 43SJ3 (+9.616) Ml 
ym4SS^S ( + 3 5 8 ) M1 y^SOUta (t,10.8l6) 

M1 ymS04^3 (+ 7.316) M1 yutB123 
(t,14.2 16) r 0908.82 (+,1006) 

933 
964 
9985 
1000.63,(7/2) Y j^TTMs (+,10021) yJOOO.63 

(+7921) 
10)4 
10253 
1053 
1104 
1189 
1216 
1250 
1264 
134S 
1:33 
1ED7 
1463 
14B1 
1534 
=2600. as is m, %SF>O ycrrm 
=2900. 1.1 i |is, %Sr»0 Yon"(7) 

\ 3 4 n s 

>TF 

*r 
I 1.1 (IS 

\ 8 5 n s 
« F 

2 i ipu 2i§pu 2iJpu 

58 
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^SfPU 
4:46157.820 S„:7000.515 S :5997.87 Q :55932019 
o r":5407b 

Nuclear Bands 
4 GSband 
B Octupole band 
C pband 
D v7/2J743)-vS/2[622] 
E Band Structure 
F Band Structure 
G Band Structure 
H v7/2[743J+v1/2[631) 
I v7/2[743)-v1/2{631] 

Levels: 
0,0*. 87.73 y, %o=1D0, %SF=1.9x10"71 

4 44.063,2*. 1775 ps Y0«4.0»3 (t,100)E2 
» 145.964.4' yu101.t03 ( f 100 )E2 
,4 303.40 7,6* y „ , 157.425 (t T100)E2 
A 513.42,8* yJ^IO.02 (t T100) 

6 605.186, r , 4.75 ps y^SSf.f*? (t Y 1002)E1 y060S.139 (t.71 4) E1 
B 661.4310. 3". 3.7 It ps y m S»S.52 (1,663) Y „ 6 J 7 . 3 S I I (t,100 7) 
B 763.23. (5") ym459.8022 ym617.36u 
A 772.82,10* y B 1 J259.«2 (t t 100) 
C 94152 ,0 ' ym336Mt$ (t,3.1 12) yuS97.33w (+,1007) y 094f.53 (t,59) 

EO 
0 962.773. r . 6.212 ps ?„,»».«•< ( t1 .72) E2 y^.357.627 (t,7.64) MUE2 

y u9l».S94 (+,843) El y 09S2773 (t T1003) E1 
968.13(7), (21 *„««<?> (t,100) 

C 983.11, 2 ' .0.53 ps ym321.7520 ( + 1 7 3 ) yas37$.05l3 (+,4.48) 
y 1 < e «37 . t f I5 ft 373) y u93S.9Sl0 ( t 354) ( t 1908) E0+E2 y„9«3.03 

ft,10025) T 

D 955.465.2" y„,323.9Ss f t 2.92) M1+E2 ym3$029l3 (t,2.1B 10) 
T M » 4 r j S S (t r1004) 

E 1028552.2* y 1 M M 2 . 6 3 3 (+3.1 l ) E 2 y4 49»4.«52 ( t 100) E2 yor02S.542 
(t 733) E2 ' ' 

E 1069.952.3* y 1 J (.923.9«2 (+,29.5 to) E2 yu 102S.872 (t,1006) E2 
A 1078.52, 12* y m » 5 . 7 2 (+,100) 
H 1082.57 7, (41, B.55 ns T m » M . « 4 ( t 152 ) y 7 u 3 ( 9 . 2 9 t ! ( t ,222) MUE2 

r K 1 « I . M l l (t T5.73) y,aS36.ele\-\003) 
E 1125.83,(4*) Y„,97S.82 (+,10017) y u »0«l .73 (+,196) 

11344, (0*) 
1174.44, (2*,1) y^WO.25 (+,100 16) y„f »74.S5 (t,B316) 

/ 1202.66 to. (31 y 1 0 M t I 9 . 9 l ( T 1007) (M1) y,m13l.49n (t,2.72) 
y ) m » 7 « . 0 2 (t y25 I ) 

F 1228.73.0* yu1184.53 ( t 100 )E2 y„»228.73 (t„9.2) EO 
12522 ' 

F 1264.23,2* tIK111t£3 yu(220.03 E0+E2+M1 
1310.33(7), (2)* y^ttSS.23 (t,100)M1 

G 1426.63,0* y^.821.54 ( t 100) E1 y0*426.63 (t,8.5) EO 
A 1427.23.14* ^ ^ 3 4 8 . 7 3 ( ^ 1 0 0 ) 

1447.32,1" y K B 84>.94 (t„4.4)E0 y„M03.23 ( t 1008) E1 y 0»447J3 
(t ,634)E1 

G 1458.33,2* y u M»4.03 (t,=23) r 01455.53 ( t ,100n) 
1559.92.(1") yM S57<.fl3 (t,659)(E2+M1) y > B 597.03 (t,7910) ym9S4.73 

(t,=58) y^fSfS.93 (+,100 12) yc1SS0.03 (tT7719) 
1596.43.(2*) y ^ M H U s J ? ) ( t=77 ) y u »552^3 (t 100 16) y0»596.55 

(t,=31) 
1621.32,1" y^SSS.43 ( f 6.2 7) E0+E2*M1 yu2679.S4 ft 8.98) E1 

ym1016S2 (+,9.79)E0+E2+M1 yu1S77.33 ( t1003) El y„r62».44 
(t,=0.6) 

1636.42.1- y„,6S3.35 ( t = 4 ) yxl$73.4! (t„3.3) EO y^lOS'.Ss (t,4.2) 
EO y M *592.53 (t r 384) y„163S.63 (t,1009) E1 

1651.24.(1,2*) y u I607.04 (+,10015) y0»65<.45 (t,186) 
1726.43.(1.2*) y M t 6 S 2 J 3 (t 100 10) y0»726.43 ( t 596) 
1783.63,(1.21 V4 4»739.44 ( t485 ) y„T783.64 (+,10020) 

A 1816.23. 16' ytat^3S9.03 (+ 100) 
1898.33, r y K 1 J237.03 (+.61 s) M1 ySK129323 (tT10010) M1 

A 22*J.54, 18* y „ ] 6 4 2 4 j 4 (+100) 
=2400. 0.62 ns.%SF£100 -^O(?) 
=3500, (01, 6.015 ns. %SFS100 yJT(?) 



%9Pu 
4:48582.620 Sp: 5646.5 3 S : 6156.2 6 Qa: 5244.5023 
o^,: 748.120 b, o?: 2693 b 

NudoarBaatis 
A 1/2(631] 
B 1/2[631]+Octupole 
C 5/21622] 
D 7/2|743] 
£ 7/2[624] 
F 1/2[761] 
G 1/2(620] 
H 7/2(613]? 
/ 3/2[622]? 
J 5/2[633] 

Levfits and y-tay brandlings: 
A 0.1/2' , 2411030 y, |i=*0.2034, %a=100, %SF=3.1x10" , D6 
A 7.8612,3/2*, 363 ps,Q=-2.3197 Y / . « » 2 (t,100) M1+E2:6=0.055? 
4 57.2762. 5/2*. 1015 ps, Q=-3.34513 7,49.4152 (t,859) MUE2:8=0.50 3 

y 0 S7J7« i ( t T 1006 )E2 
A 75.7063, 7/2", B3 8 ps. 0=-3.82626 yC T»8.4302 ( t <20) y,67.S4S2 

(t r10025) E2 
/( 163.762, 9/2*, 734 ps y„8t,052 ( t 124) M1+E2:8=0.50 10 y^lOSMl 

(7,100 IS) E2 
/• 192-8110, 11/2* yn117.1l ( t y 100)E2 
C 285.4802.5/2*, 1.12 J ns, |/=-1.252P y„209.7B32 (M3.73) 

M1(+E2):8=-0.004^ 4 7^228.1831 (t78.013) M1(+62):8=4fl.001-? 
7,277.5991 ( t 100.0 15) M1+E2:6=+0.1652 yJISSMOi ( t 6.4 1) E2 

A 316.11,13/2* ym1S4.35w (7,100) E2 
C 330.1254,7/2* 7^44.6852 ( f 1008) M1+E2:6=0.203 Y,MI«6.3S92 

( t 135) Ml T r ^ S * « « 3 ( t 8 5 J ) M 1 + E 2 : 6 = - 0 . 1 5 9 I 2 y„272MS3 
(t*604)MHE2:S=+0.165 9 V,322-26<3 ( t 4.012) 

A 358.11, 15/2* Y 1 M 16J.4f 8 E2 
C 387.412,9/2* 7 I M S 7 J 9 2 ( t 10040) M1(+E2) 7 2 M « H . 9 5 2 ( t =16) E2 

y„311.70z ( f r 34<) (M1+E2) ' 
D 391.5863.7/2", 1934 ns yafi1.4et2 (t,4.7») E l yas10M2S2 (t,1002) 

E1(+M2):S=-0.007 7 7„3J5.8792 ( f5 .92) £1(+M2):5=+0.008 7 
yn334.3092 (t,7.72)E1(+M2):8=+0.0064 

D 4343,(9/2") 
C 4623,(11/2*) 
S 468.84. (1/2-) y,4ff>.94 (t,10015) yt4S9.34 (f601s) 
D 4873,(11/2") 
e 492.13,3/2" 75,434.93 (t T10015) E1(+M2):S=-0.0022 7,484.33 (t T103) 

7„492.»3 (t ,60is) 
B 50552,(5/2") 7TC42S.S2 ( t r 100/5) 75,448.22(172) 7,497.82 (t,88 18) 
E 511.83813. 7/2* yx124.434e (f 3.03) M1(+E2):5<026 y^UMIlT 

( t312)M1+E2:8=-0.1507 7^226.3788 ( t 1007) M1+E2:5=+0.1336 
yn43B.136j4 (t r0.243) 7^454.58512 (t,0*364) 7,503.97712 (tO-424) 

>• 519^1,17/2* 7 3 ],2O(.07s ( f 100) E2 
5383 ' 
556.15,(7/2") 
565, (9/2*) 
570.1 1,19/2* 
5833, (9/2") 
620,(15/2") 
634. 11/2* 
6593,(11/2") 
716 
752.55,1/2*,3/2 
7565 
7633 
764.72,(21/2*) 7 B„245.5r (E2) 
7793 
798.25,1/2,3/2 
805.1 S, 1/2.3/2 
8133 
8255 10,12,3/2 
826.92.(23/2*) T E T O 2 5 6 - 8 ' I 6 2 ) 
8542 
888.05.1/2,3/2 
9902 
9153 
933.310.1/2.3/2 
9483 
990, (3/2") 
1017, (1/2T 

y,„39Z4s <t,10020) y C T 4M.85 ( t - 7 0 ) 

212.01 e ( t 100) E2 

10272 
1038, (7/21 
1052.93,(25/2*) 7^288^1 ( t100)(E2) 
10622 
1099.95,1/2,3/2 
1100,(5/21 
1126.63, (27/2*) 7^299.72 (t T100) (E2) 
1137,(11/21 
1174 
1214, (1/2*) 
1233, (3/2*) 
1233. <9/2") 
1261, (5/2*) 
1261, (3/2*) 
1289, (5/2*) 
1311, (7/2*) 
1342. (7/2*) 
1359, (9/2*) 
1381.74, (29/2*) 7 t K ] 32».83 ( t100) 
1390 
1409. (9/2') 
1437 
1465 
1466.64, (31/2*) Y„„M0.02 (t 100) (E2) 
1480 
1749.05, (33/2*) 71M]367.34 (t 100) (E2) 

y,m379.04 (t,100) (E2) 
W ' 0 3 . S 4 (t,100) (E2) 
y,u,41S.S4 (t,100) (E2) 
721M437.84 (t,100) (E2) 
7„,450.94 (t 100) (E2) 

1845.65, (35/2*) 
2152.57,(37/2*) 
2261.1 7, (39/2*) 
2590.38,(41/2*) 
2712.08, (43/2*) 
3060.59. (45/2*) ynK470S4 (tyOO) E2 
3100200, (5/2*), 7.5 TO (is, %SF£100 7 0fr(?) 
3124.3,(7/2*) 7 J 1 0 0 „ 2 4 . 3 ( t m 7 3 l 5 ) 
3156.2,(9/2*) 7 ] 1 2 4 3» .9 ( t^55)0 )M1 + E2:5>0 .65 7 ] ) a k . S 6 ^ (t^.255) E2 
3199.09, (47/2*) yITn4B7.04 ( f 100) (E2) 
3303, (9/2"). 2.6*1? ns,%SF£100 7 j 1 s t M 8 . e ( f 9120) (E1) 7„ ! <»78.S 

( t^ .4K0) (E1) y„Xt,202.B(7) ( t^ .42) 
A 3558.410,(49/2*) 7„,,497.9< (f 100) (E2) 

2.6 ns 

2i?pu 
l 24110y 



Z22PU 94 
£50120.520 5^:6533.55 S p:6472.99 0^:5255.7815 
of: 289.514 b,o,:0.063 b 

Nuclear Bands 
A Isomer band 
B GSband 
C Band Structure 
D Band Structure 
E Band Structure 
F v1/2f.631J+v5/2I<.22] 
G Band Structure 
H Band Structure 
/ Band Structure 
J x5/2[642]+n5/2[523) 
K jt5/2[642]-lt5/2[523] 
L Band Structure 

Levels and y-ray branchings: 
B 0, 0*. 6564 11 y, %a=100, %SF=5.7x10"62 
B 42.8248, 2*, 1645 ps 70<2.8248 (t,100) E2 
B 141.69015,4* 74 J8S.8C0l3 (+,100) E2 
S 294.31924,6* 7„2J52.63020 (t,100) E2 
B 497.5221.8* y^2031S (t,100) 
C 597.344.1" y 0 S«.« f f? ( t r 1006)E1 Y0597.«07 (t,626) E1 
C 848.854,3" y,a507JOW (tT1O0) y u606.T07 (t,97S) 
C 742.334. 5", <2 ns Y » , « « . ( » 6 <t,673) 7 , u «W.57e (t,105) 
B 747.83, (10*) yMi$0.3l (t,100) 

D 860.717,0* 7^,263.377 (t,892) yaS17.09lO (t,100) E2 r0S6fl.7 EO 
D 900.324, 2* Y„,25».477 (t,733) v 5„302.9»7 (+853) 7,,,758.6/S 

( t r 1003)E2 7 U857.4810 (+,422) y0900.37w (t T142) 
£ 938.066 (1") 7 M J2«9.2< 10 (t,1.43) 7 5 I 734ff.70l0 (t,S.0s) 7^895.3070 

( t ,5 l ) y0933.0210 (t r1004) 
E 958.856.(2-) 7 M ,309.999 (+,4.34) T j w 36» .5S 10 (+,3.56) 7U9>5.989 

(t,1003) 
D 99236,(4*) 7,„249.710 (t,41 15) ytM343.710 (+,10010) y2„-697.8 

(t,71 16) 
E 1001.9310,(3") y„9S9.11 (t T100) 
F 1030.535,(3)*, 1.3215 ns 7 I C,888.805 (t,34.35) E2 7U9S7.756 <t,1002) 

E2 
E 1037.526,(4") y 7 u 2 9 S J 0 l 0 (t T3.24) ym3BS.70l0 (t r6.65) Y14j89S.80lO 

(t,1005) 
B 1041.84,(12*) Y 7 a 294^020 (t r1O0) 
F 1076329,(4*) ytK?343010 (t r10012) ya1033.S020 (+,404) 
G 1089.4510,0* Y „ » « 8 ^ 2 ' 0 (t t1O0) 
E 1115.536,(5") Y„,466.7010 (t,4.54) 7^,821.2010 (t,4.54) 7,^973.5010 

(+,1005) 
G 1131.95 70,(2*) 7 , u 989^010 (t y100 7) yu108B.30!0 (t 394) y01131.0020 

( t / 5 6 ) 
H 1136.9713,(2*) 7 M « W . 2 0 2 0 (+,100 15) 7„Ttt7.04 (t r67 10) 
E 1161.537,(6") y7a41920W (t,9.8a) 7^,867.2010 (t,100 6) 
H 1177.5010,(3*) Y 1 0 3 J »39J010 7 t ( m175.4070(?) 7,^1036.13 7„/»35.f3 

1180.4, (2*) 
11992 
1223.0020,(2*) 7 n irSOJO20 (f 1008) 7 0'223.0020 (t T80 12) 

H 1232.4610.(4*) y7u93BS0l0 (+,10017) 7 t 4 21090.5020 (t,44 9) 
yu1190.010 ( t / 4 ) 

/ 1240.83, (2") y„119B.03 <t,100) 
1262.03,(3*) Y, KJ120.34 (t r 313) 7^1219.23 (t,1006) 

/ 12822, (3") 
./ 1308.745, (51,16510 ns 7„ K 147.20lO (t,4.03)(M1+E2) 7„,E193.3010 

(+22.1 11)(M1+E2) 7 l r a <271.3010 (+22.511) (MUE2) 7,^306.8010 
(t ' l .62)(M1+E2) Y 7 „ S S 6 . 3 4 6 (f 1005)(M1+E2) y^lOU.4010 
(+,0.8322) y,v1167.10W <+,17.8\r) 

1321.1010(7) y01321.1010(7) (+100) 
1337.03, (3,4) 7 1 4 J»195.S4 (+,10020) 7„1294.03 (+,354) 

B 1375.66, (14*) 1,^333.34 (+,100) 
13794 
14073 

K 1410.7515, OH 7^,813.4710 (t,1O0) 
1413.0, (*) 

K 1438.458,2(") 7 M . 7 8 9 . S 9 10 (+,10017) ym341.1110 (+,839) 7 0 ' « 8 . S 
(+,<0.6) 

1488.177.(11 7 1445.3010 ( t1003) yB14B83010 (+533) 

1S25J68, (0*) ym92B.SS10 (+,10013) ya1433.00w (t,183) 
1539.676,(11 7K §56o.7«20 (+,0.5315) 7< 4,890.«>20 ( t 1.32) 

Y„942.3»10 ( t r 7 2 7) 7^1495.9010 (+,1002) y01539.629 (+,63.215) 
1558.875. (2*) 7^910.1010 (t 10014) 7^,951.5210 (+935) 

y,a14172010 (+,163) yalSlS.90lO (+,114) y01SS8.80lo (t,4.3l4) 
1574 
1580 
1507.7215,(1") r 1 M 9 S I « . 2 3 (+,114) 7 M ,959.02 (t,134) y01S07.6020 

(+,1009) 
1626.7715.(1") 7„ 1584.1020 (+,10012) Y0T62S.6020 (t,296) 
1633.378,(1-) 7„ r «96 .73 (t,6.513) 7 s g 71036.53 (+,1.913) ya1S90.S0W 

(+633) 70»633.3310 (+,1003) 
16415 
16752 
1710.433,(2*) Y „ „ S 7 3 . 4 0 2 0 ( t^87) 7M 1»061.6020 (+10024) 

ym1113J2020 ( t 6 2 l 0 ) 7,„»565.602O (+,213) ya16S7.eOlo (+,6610) 
Y,»m.0K> (+74) 

17523 
1775.3020, (1") yo173!.40S0 (+6734) 7,1775.3020 (t 10033) 
17843 
1796.3415,(1") Y 1 M 1 < W « 3 (tJ0027) yml$73.40S0 ( t 73 13) 

7^837.6020 (t,7327) Y0»7S6.23 (t,27 9) 
1808.0020, (1",2*) yu,11S9.20S0 (t,40 13) ym1210.S5 (t,10030) 

Yu1765.2020 ( t477 ) 7<,»«07.94 (+137) 
18613 
19023 
1917.83,(1") r u / 874 l93 (7,1006) y0>9)fl.fl<0 (+,73) 
1954.50 10, (2*) y^HOLeOSO (+10026) 7 M 7 »357J020 (t,57 13) 

Y,„I8»2.8010 (t,229) Y„»9<i r.43 (+614) 
1996.4020, (1",2*) Y ! ! 7 "9f l .S5 (t,1O04O) 7^1953.6020 (t,46 10) 

Y0W96.74 (+203) 
2117.6020 Y4j2074.8020(?) (t,100l6) y^117.S 10 (t,23 13) 
2127.4,() 
=2800, (0*), 3.7 3 ns, %SK>0 y/T{1) 
2820.1,(2*) Yj.0,,20.* 
2866.8,(4*) 7 ^ 4 6 . 7 (E2) 
2939.9, (6*) 72^73.1 (E2) 
30393, (8*) Y.»„»9.3 (E2) 
3165(7), (10*) 7™=»26(?) 

3165 
'303"9"2 

2 iSPu 
' 6 5 6 4 y 
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241 
94 Pu 

&52950.220 S n:5241.6Dig S p : 
o r-10116 b. 0 ^ : 1 0 1 7 3 b,<£:35es b 

Nuclear Bands 
A 5/21622] 
B 1/2|631J 
C 7/2(624] 
O 7/2(743] 
£ 1/2(620] 
F 1/2I501J? 
G Band Structure 

Levels and y-tiy branchings: 
A 0, 5/2*, 14.3510 y, u=-0.683 15, O+5.620, %p"=99.998, %o=2.45x10"3?, 

%SF<2.4xnr" 
A 41.953, 7/2* Y 0 «»-«« (M1+E2) 
X 95.697, 9/2* y0S3.74e (M1+E2) 
/I 161.0510,(11/2*) Y,,ff5.3»6 
B 161.6 r, 1/2*. 0.885 [is Yj 'S'-S' 
B 170.98, (3/2*) 
C 174.944,7/2* yu7tJSe ( t1 .589) yal32.M3 (129.2'Sl Y 0 »« .W4 

<t r100) 
B 223.120.(5/2') 
C 231.768,9/2* Y, r e «»-»'6 ( t 18.7 10) (M1+E2):6=0.S98 y„13S.0Be (t r&B4) 

Y U M » . M 6 (1,100*) 
A 2354,(13/2*) 
B 242.7,(7/2*) 
C 300.938.(11/2*) Yj33««.*76 (t T10043) (M1+E2) Y , „ » 3 » « » 6 (t,8629) 
B 3352,9/2* 

337, (1/2,3/2) 
C 3664,(13/2*) 

•376. (1/2,3/2) 
=364 
404.42, (S/2*,7/2) yn303.Sl ( t T 371r) yK362.4l ( t ,100l l ) y0-405(l) 

D 4443,(11/21 
473 
495/0 

B 4993,(13/2*) 
G 518.72,(5/21 ya*7S.Si (t r100 ro) Y „ 5 * W (t,=400) 
G 561.03,(7/21 yaS1S.t\ (t,=50) Y 0 « » . * 2 (t,10040) 
D 5693, (15/21 

620/0 
6459 
681. (1/2,3/2) 

£ 755.2 ro, (1/2*) y„,SS4.3 (1,5.6) Y,„593.S (t,100) 
£ 769.7?. (3/2*) Y,„5»«.7 (t,39) Y 1 c «W-> (t,100) 

7703 
77 /4 
784.4 7.(1/2*,3/2) Y 1 7 1«»3.0 (t,40) Y,H«22-5 (t,60) Y„7«-4 (t,100) 
7974,(1/2,3/2) 
8002 

£ 800.5,(5/21 
SOB 3 
834.62,3/2,5/2* Y 0 *M.62 
841.89, 1/2*,3/2 Y,„671.3 ( t62.5) Y,„6«°.6 (t,62.5) Y o 8 4 ' - 0 (t,100) 
8443 
850.3 10. 1/2.3/2 Y m f i7».9 ( t 4 0 ) Y, ra«SS.7 ( f100) 
8643 
875 (?) 

£ 6974,(9/2*) 
9183 
929.72,(7/21 YK«34.62(?) Y0929.72 
9363 
942.4/0.1/2,3/2 Y,7,772.0 ( t 30) ym7B1.3 (t,100) 
9485 

F 965.28,(1/2-) Y l 7 l 794 -2 ( t100 ) Y 1 I B«a3.3 (t,66) 
9673 
994.4 ro, 1/2,3/2,5/2* 
9953 

F 10092, (3/2" and 5/2") 
10163 
1049,1/2.3/2 
10633 
10753 
1090.58, (1/2,3/2) 
10913 
11213 
1173 
11603 

1196 
12094 
12194 
1224.1,1/2,3/2,5/2* 
12424 
1253.9,1/2,3/2,5/2* 
12564 
1269.1,1/2,3/2,5/2* 
12774 
12(64 
1297X1,1/2,3/2.5/2* 
12994 
13094 
13444 
13564 
1357.8.1/2,3/2,5/2* 
13814 
13993 
14415 
14525 
14743 
14895 
15465 
15945 
17693 
16014 
1(264 
186(5, (15/2)-
19445 
19914 
=2045 (?) 
2199, 1/2,3/2 
-2200, 213 lis. %SF=100 Y„/r(?) 
=2300, 325 ns, %SF=100 yjrp) 

i?C- ^ 2 1 us 
« F 

_1_L 
2 4 1 Pu 
94™ 

' 14.35y 
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2£P" 
4:54712.1*0 S n :6M9.47 S:BB3070 Q a : 4982.7-2 
o?: 18.55 b.o,:<0.2 b 

Nuclear Bands 
A GSband 
B Octupole band 
C yband? 
0 Band Structure 
E Band Structure 

Levels and y-ray branchings: 
A 0,0*, 3.733x10s 12V, %a=100, %SF=5.50x10-"6 
A 44.542. 2*. 1586 ps ^44.542 ( t 100) E2 
/> 147.32,4* ya102.te ( t r 1 0 0 ) E 2 T 

A 306.42,6* 7,„W».0r (t T100)t£2 
A 518.13.8* 1^211.74 ( t ,100)E2 
/I 778.76 10* y„,2tOSe (t ,100)E2 
B 780.484,(1-) ya73SM7 (t,100) yt7t0.44s ( t r 63) 
B 632.32.3" y 1 4 7W5.0T y„7t7.tw 
B 827,(5-) 
£ 856,(0*) 
E 892.52, (2*) yatB4i.02 (t,100) 
D 1018.4,3" T45»W-» (t T100) 

1039.23, ( r ,2* ) y0»03».Z3(?) 
D 1064.0,(4") Y 1 < 79»5.7 (t T 100| 
A 1084.012, 12* y m 305.«f l (t Y100) 

1032.12,(6*) imT*S.7l (t,100) y„,944.M (t,63) 
C 11024, (2*) 
D 1122, (5") 

1150.1,(21 1KH0S.e (+,100) 
1154.62. (3") y I 4 r t t »7 .32 (+,45) yK1110.02 (t,100) 
1181.62.(2') y,„»034.22 (+22) y„»<37.» I ( t100) y0><»-.62 (t 12) 
1357.22(7) y,„^S5.U (t,100) 
1401.0r(?), (0.1*) •tTK6Z0.Sl (t T100) 
1427.9625,(2") ^ 6 4 7 . 4 3 (t,100) y^ j jg j .64 (t T22) 

A 1431.3,14* y t 0 M 347 .3 lo ( t 100) 

1517.657.(1") yu1473.U ( t 100) y 0>5<7.«! (t,53) 
1744.9 

/( 1616.320,16* y 1 M ,385 .0 i r (tjlOO) 
1825.0 n,(4*,5*) ym1S18.e ( t100) 
1871.43 y ^ H H A i S (+96) Y,„M*W.»3 (+100) 
1874.1 r yTK1093.5r (t,100) y 0 7874.53 (+'22) 
1803.62 y I 1 0»»23.»2 (t,45) yK1SS9J3 (+,100) 
1849.82,(1,2*) y^/SOS.^ (+,37) y„1949.92 (+,100) 
1869.92,(1,2*) y 4 sJ925.42 ( t 4 3 ) y 0f 969.92 ( t 100) 
2091.2 y,raJ94<.I(?) 
=2200, 3.56 ns, %SF>0 y„n"(?) 
2200>y,28 ns, %SF>0 y„*T(?) 

A 2235.623, 18* y 1 > | t 4I9 .3>2 (t 100) 
2246.04,(1.2*) y4522«?».«5 (t t 100) ya224S.0s {t?S) 
2331.31.(2*) y, 5„«»3.6T (f lOO) y,„rS5D.9l (t,28) 
2437.5 

A 26863, 20* y H D 6 450^13 (+ >100)E2 
A 31633,22* y i l M ( .477Jl4 ( t r 100)E2 
A 36624,24* y 3 1 M 499J15 (t,100) E2 
A 41724,26* y^Sfn.OTS ( t 100 )E2 



2$Pu 
4:577493 Sn:60343 Sp:6950200 0^:5823 QQ:47543 
a :6710 b 

NuclearBands 
A 7/2(624] 
B 5/2(622] 
C 1/2(6311 
D 9/2(734| 
E 1/2(620] 
F 7/2(613] 
G Band Structure 
H 1/2(761] 
/ 3/2(622) 
J 1/2(501] 
K 3/21631] 

borate and Y-ray bmnchlngs: 
A 0.7/2*, 4.956 3 h, %B"=100 
A 58.14,9/2* 
d 124.610,11/2* 
A 204.415,(13/2*) 
S 287.43,5/2* lu22i.3l (t,1.84) y02»7.43 (t,100l4) M1 
B 333.24.7/2* yu27S.11 (t,100l9) yt333.0W (t,6428) 

383.64, (1/2*), 0.333 us V:„iW-2^ 
=308(7), (9/2*) 
392.05, (3/2*) 
402.63,9/2" y^n.Oe (t,4.7 10) YM3*«-55 (tr=1.B) yo402.63 (tyOOS) 

446.84,(5/2*) 
450.1 15, (7/2*) 
4546,11/2" 

S 466.7 15, (11/2*) 
S 536.615,(13/2*) 
C 564.5 15, (9/2*) 

595.315. (15/2") 
625.64,(1/2*) y^33.9e (+,5.0 16) yM242.0! (tT1O019) 
6262, (9/2*) 
653.64. (3/2*) 
677.25, (5/21 
703.94, (3/21 
734.1 SO 
741.8 15, (7/2*) 
790.74.(3/2") Y„»M.»2 (t,<158) yM407.l3 (t r100ir) 
809.53, (1/2*,3/2) YjM^S-Oe (t,<29) yalS22.l3 (t,<100) 
813.82.3/2* YJM'SSJIS (tT271Tl) YJM'BO.SS ( t3 l4) yx7S26.13 

(t,100ll) Y 0 » ' 3 . « 2 (t,9610) 
834.4 IS, (7/2") 
845.44,(5/2*) r a 7 5 5 f t i l 3 ( t t 0 0 l l ) ya787Je <+34 ") yaS44.3B(?) 

(t,<26) 
873.7 10, (1/21 T B ^ I U ' O 
8843 
895.615, (7/2*) 
905.75,(1/2") Y„j5»3.63 (t,100l2) Y ^ S S . ! * ( t <34) 
920.615,(11/2") 
948.04,(3/21 ymS01.23 (t,59 7) Y^SSS .75 (t.51 17) ysl4S64.7i 

(t,100ll) 
9542, (9/21 
981.04,(5/2*) Y447S33.94 (T>6016) y,„S69.l3 (t10012) Y^WftSSI?) 

IV* 8 ' * » ? 6 9 3 S 7 <t,32 »> 
10442 
10802, (9/2*) 
11143 
1130.14, (1/2*,3/2) Y ^ R O e (t<38) Yu7683.44 (t <53) Y ^ 7 3 8 - 2 3 

(+799) T l l 4 7«f i43( t100 l l ) 
11453 
1176.53, 3/2*,5/2* YmM&rs (+13.523) ya 

yMr730.1r(ry5.4w) Y j ^ . a s f ? ) (t<9.9> 
Y0U7S.SS (t r52l!) 

11973 
12132 yme79.Sl0(7) (t/535) Y^S*"w(?) (+10050) 
12333 
12433 
12653 
12863 
12992 
1301.65,1/2.3/2 y 648JBP) (t<37) / S7S.03 (t 10010) y 91S.0W 

H 

y^SI.73 
yx2S4.43m (tT10040) y!m343.9a) 
y„,4ie.S2 

JS1.7S0) (t 6.718) 
aa9.ie (t 100M) 

(t r4316) 
13242 
13542 
13593 
1367.86,1/2,3/2 ym663S6 (tr10016) rBt>***>*»1(7) (tr31 16) 

ym97B.0l2 (+,84 42) 
1387.44,3/2* YM.439.43 (t93K) Y7M««3.44 (t <107) Ysn'OM-'IO 

(+10038) 
14033 
1420.56, (3/2*) y7 M7l*.95(?) (t61 13) yXJ102B.4W(1) (+<=39) 

ym10l7.1BV) (t,10052) 
1434.74,1/2(1,3/2 Y,„625^2 (t 100 11) Y„ ,S« i4 (t 369) ym757.H 

(tr*46) y^SI.UsP) (+2517) T » ,»«« . fS{ t ,73 l l ) 
14443 
14653 
1491.0 10,1/2,3/2 
1616.610,3/2 ymS3B.7sm 
1700300, 4515 ns, %SF=100 Y0"rP) 

6 1700 s45ns 

2 2 2 P U 94 



2£Pu %5Pu 
4:597995 S n:60214 S :740910 0^:4665.510 
O T : 1 . 7 1 b 

NudearBsnds 
A GSband 

Levels andf-ray branchings: 
A 0, 0*. 8.08x10710 y, %SF=0.123 S, %a=99.877 5 
A 462,2*. 155i PS 7„«.» 
A 1532,4* Y„ 1062 

A 315.4 ra 6* ym16l.44 
A 531.B 10,8* 

70B 4, (2*,3") 
>»*»*« 

A 798.3 10, 10* 
9572, (3T 
10152. (2*) 
10684 
110«2, (3") 

r 5 K 2 » R 5 « 

A 1110.7 to, 12* 
11043.(5") 
12103 
13534 
13763 
14343 

Y m 3<2.48 

A 1464.410, 14* 
16133, (3") 
17833 
10053 
18473 

T„„3S3.7,o 

A 1855.420. 16* 
18963 

Y 1 4 M 391 .0 l l 

s(?), 400 TOO ps, %SFS100 y0fT(?) 
A 2279.220. 18* T ) i 5 S « * l * < 2 
A 2730.720, 20* Y_ r e4S1.»,4 
A 3202.730(71,22' V T O,472.025 
A 3674.730(71,24* 1^472.01$ 
A 4132.430(7), (26*) 1 457.7 u 

4:63097 14 S n : 4773 13 0^:120515 
o:15030 b 

NuclearBands 
A 9/2[734] 
S 1/2[620J 
C 7/2J613I 
0 3/2(622] 
E 1/2[761) 

ieira/s: 
A 0, (9/2-), 10.51 h, %|T=100 
A 217, (15/2") 

2464 
B 3063,(1/2*) 
C 3252,(9/2*) 
B 3553,(5/2*) 
fl 4235,(7/2') 
S 4595,(9/2') 
0 S7S4, (3/2*) 
0 6134,(5/2*) 
f 6374,(3/2-) 
0 6603,(7/2*) 
E 6753,(7/2") 
D 7233,(9/2*) 

7363 
7564 
6022 
10713 
11283 
12793 
13694 
2000400, 9030 ns, %SFS100 tJT{l) 

- M O O p s 
2 .90 ns 

2 22PU 
- 8 .08x10'y 

94 
J9£L_L 

2aiPu 94' 



2

Q

3 l A m 95 
2

9

3 | A m 
A:(46B20) S„:(7430) 

Q E C:(1730) Q o:(6250) 
Levels: 

0, SCO, 73.010 m, %o=0.025 3, %EC=99.975 3 
=2400, 52 ns, %SF=100 Y./7I?) 

S :(3370) A: 48420 50 Sn:(6470) S : 3960 SO 
Q £ c :226050 Q a:604050 

Levels: 
0 . 1 * . 982 m, %a=1.0x10~44, %EC+%8*>99.99 
=2500, 3510 |is, %SFS100 y.»T(?) 

6 -2500 

> F 

Mfl_L. 

\35(IS 
« F 

"gAin 2|lAm 

2 | |Am 
4:493563 S n : 7100 SO S : 4061.3 20 

Q K : 802.9 20 Q B : 5923.7 IS 
Nuclear Bands 

A 5/2[523] 
B 5/2(642] 
C 3/2(521] 

£.6vs/s andy-ray branchings: 
A 0, (5/2)", 11.9 T h, %EC=99.9901, %o=0.0101 
A 40.77,(7/2") 
A 946, (9/2") 
d 1567,(11/2") 
B 187.15,(5/2*) 7 4 1 » « , 4 5 ( t206) (E1) 7„1»7.15 

(t,10025) (E1) 
S 220S, (7/2*) 
B 260 S, (9/2*) 
B 3177,(11/2*) 
fl =370, (13/2*) 
C 5576,(3/2") 
C 586 6, (5/2") 

2500200, (7/2*), 163 12 ns, %SF5100, |l=(+)2.59 IS 

f7/2+) £ 2500 

.J5/2L-

« F 

2 3 |Am 
-2 n.9h 

95' 

66 



2

9

4

5 ° A m A 316, (8") 
2

9

4

5 ° A m 
B 329.(71 

A: 51499 14 S n : 595714 S : 4372 14 
Q E C : 137914 O n : 569050 

C 346, (1") A: 51499 14 S n : 595714 S : 4372 14 
Q E C : 137914 O n : 569050 C 398, (3~) 

Nuclear Bands D 398, (5") 

A n5/2[523J+v1/2[631] C 423, (2~) 

B ic5/2[S23)-v1/2[631I D 458, (6") 
474 C it5/2|523]-v5/2[622] 
458, (6") 
474 

D *5/2|523]<v5/2[622] C 498, (4") 
e n5/2[523]+v1/2[501] C 498, (5") 
F n5/2[523]-v1/2[501] D 534, (7") 

Levels: 551 
A 0,(3"),50.83 h,%EC=100,%o=l.9x10 M 7 C 616, (6") 
A 41, (4") 
B 53,(2") 

C 640, (7") 
660 
757 

S 67,(3") 777 
A 96, (5") 809 
S 130, (4") 819 
A 156, (6") 845 
B 186, (5") 

213 
856 
877 
898 A 233, (T ) 917 

S 252, (6~) 932 

%'Am 
4:52929.420 Sn:D641 14 S:4480.13 0^:5637.81 1? 
o?(lo 0): 53313 b , o°(I0 48.6): 54 5 b 

Nuclear Bands 
A 5/2[523] 
0 5/2[642| 
C 3/2[521] 
D 1/2[400] 
E 1/2(530) 
F 3/2|651] 

Levete and y-ray branchings: 
A 0, 6/2". 432.25 y, %SF=3.77x10" , 0«, %a=100, |i= +1.5913, C)=+4.9 
A 41.1763,7/2" T041.17S3 (t,100)M1+E2:6=0.48 5 
A 93.6510, 9/2" 
A 158.0)5,11/2" 
6 205.883)0,5/2* yt,»64J.82 (t,163) y0205.879l3 (t v1006) E1 
A 234.013, (13/2") 
8 2351,(7/2*) y 4 ,»95) (t t1O0) 

956 
973, ;o ) 
997 
1016. (2*) 
1016, (4*) 
1052, (3*1 
1066 
1079 
1194 
1218 
1235 
1248 
1305 
131B 
1335 
1349 
1372 
1396 
1407 
1437 
1495 
1B1S 
1545 
3000500,0.94 4 ms, 14SFS100 ylT{1) 

6 30DO 

2392(?) 
272?, (9/2*) 
2732(7) 
3202,(11/2*) 
380), (13/2*i 
459(7) 
471.8109,3/2" y.^265.92212 (tG.566)(E1) y„430.63420 (+5.73) E2 

yt471.SOSso ( t 1005) M1+E2 * 
4952 T 

504.4489.5/2" ym31.C39s (+,173) M1+E2:6=O.125)0 7^298.575 
(+6.4 17) yu410.Sl (+7.0 7) y^4S3J73!0 ( t100 7) M1+E2 y0S04.453 
(+484) (M1+E2) 

543(?) 
5491,7/2" 
623.104.(1/2') ym1S1.44{t=3) ym417.!4t (+1007) (E2) y„623.r3 

( t r 1B5) 
636.661)0,3/2" ym132.413? ( t1006) M1+E2:6=0.06020 y 4 n16S.049s 

(t77s)M1+E2:S=0.223 y ^ O O ) (+«1.0) y„S95.83 (t 0.383) 
y0636.S83 <+?403) M1+E2:6=0.5720 

652.089)0,(1/2)" y M 7 I S ^ 2 8 2 (t 11.57) M1+E2:6=0.0327 yM,29.025 
( t 6.3)3) y ^ M r . 6 7 3 |f,4.2 17) ym130.277B ( t1009) M1(+E2) 

y0«S2.»4 (+ r8.32i) 
653.234,(3/2*) y 2 M447.354 (t y80 10) (MHE2): 6 = 0 . 3 6 ^ y„653.22 

(+100 7) 

sp.94 ms 
> T F 

£ 2 - i ° 5 0 . 8 h 
2 > 

t- -Z20D 

* ^ 

F 670.243, (3/2*) ym4S4.368 (+ r153) (M1+E2): 6=1.5 
C 6623,(11/2") 

7324 11084 
8224 11325 
8844 11363 
952 1. 5/2" 11633 
9822 12273 
10204 15504, (5/21 
10644 =2200, 1.03 us, %SF=100 y„*r(?) 

1.0 ns 

* £ 1 2 432.2 y 
2 > 

67 



% 2 Am 
4:55463.120 S„:5537.57l0 S :4776.0322 

Q. : 664.8 7 O E C :751.0 7 0^:5588.3325 
oT(toO):2100200 b,o r(lo48.6):2000600 b 

Nuclear Bands 
A i5/2[523]-v5/2(622] 
B It5/2|523]+v5/2[6221 
C lt5/2[523]+v1/2[631] 
D *5/2[523]-v1/2[631l 
E Il5/2|523)+v1/2[501] 
F *5/2[523]-v1/2[501] 

Levels andy-ray branchings: 
A 0, r , 16.022 h, nwO.3822, Q=-2.76, 

%8-=82.73, %EC=17.33 
A 44.1(?),(0-) V 0 « -»C) 
S 48.63 5, 5", 1412 y, %<x=0.45912, %IT=99.541 12, 

%SF.=1.5x10-86 T„*»-S35 E4 
A 52.9,(3") r0S2-»(?) 
4 75.8,(2") r / 5 . » f f l 

9» 

B 114,(6") 
.4 148, (5") 
A 149.9, (4T ta9S.9P) 

171 
B 190, (7") 

197.6, (3") 
230.5,(1*) T „ * « - 7 m Y„««.<(?) 

C 244.13,(3") 
A 263, (6") 
/ I 263, (7") 

270.13, (2') 
28333, (3*) 

C 288.4.(4") 
0 291.8,(2") 

306.94, (3") 
0 326.06,(3-) 
C 341.429,(5") 

363.53, (2*) 
D 370.23,(4") 

377.0, (2*) 
400.24,(3*) 

C 410.0 t2, (6") 
417.93,(2*) 

D 428.74,(5") 
463.7, (3*) 

C 488, (7") 
D 500,(6") 
D 581, (7") 

608 
626 
658 

D 679,(8") 
697 

D 792(7). (9") 
821 
833 
846 
873. (2") 
899. 0") 
915 
936 
951 

E 975, (3*) 
995 

F 1011, (2*) 
E 1031. (4*) 
F 1051. (3*) 
E 1065. (5*) 

1077 
1088 

F 1098, (4*) 
1118 
1140 
1151 
1162 
1167 
1171 
1187 

1192 
1196 
1210 
1230 
1243 
1263 
1290 
1300 
1310 
1325 
1343 
1362 
1380 
1406 
1417 
1443 
1455 
1467 
1482 
1507 
1519 
1562 
220080, 14.0 to ms, %SFS100 Y02200SO(?) 

2 4 ?Am 

/ 

95' 
A: 57167.4 22 S,,: 6367.01> S : 4833.6 IS 

Q a : 5438.19 
o,°:75.1 IS b,o,:0.1984 b ,o?(to0):3.84 b 

Nuclear Bands 
A 5/2|523] 
S 5/2[642] 
C 3/2|521] 
D 7/2|633] 

Levels andy-ray branchings: 
A 0.5/2", 737040 y, M . 5 3 3 , Q=+4.303, %o=100, 

%SF=3.7x10"'2 
A 42.23, 7/2", - 40 ps Y„«.25 M1+E2:6=0.29 
6 64.0 2, Sir, 2.34 7 ns. n=+2-74 14, Q=4.20 3 

T M4».82 (t r3.33) 70»4.02 (t T 100)E1 
A 96.44,9/2" 7^541 (t<100) Y09S.«4 ( t 6010) 

(E2) 
B 109.22,7/2* yaS7l (t,10050) y0109.l! 

(t,70 7) 
fl 143.55,(9/2*) Y , W = 3 4 7„101.3 
A 162.310,11/2" 
B 189.3 7,(11/2*) 
A 238 r, 13/2" 
B 2442, (13/2*) 

C 2662, (3/2") 7 0265l0 (M1+E2) 
C 3002,(5/2") 
C 3451,(7/2") 

3832 
407.15(?) Y 0 4 0 7 . » 5 ( ? ) 
4235 
4453 

D 465.73,7/2* Y ] a 322.23 ( t 5.05) y t M 356.43 
(t242)(M1+E2):6=0.44 lu3S1.73 ( t1009) 
Ml y ^ S - i l ? ) Y„«S.7S (t<0.04) 

C 4665,(11/2") 

D 532.54,(9/2*) Y ,„3«-2s < t -11 ) y,uM8.93 
(t,386) Y , M « 3 ^ 3 ( t r 1 0 0 I 2 ) Y„««.75 
(t=1-9) 

5865 
D 7042,(13/2*) 

7244 
9334 
9773 
10533 
11233 
11743 
12223 
2300200. 5.55 MS, %SF£100 7 /T(?) 

S. 14.0 ms 
>TF 

2 4 | A m 
16.02 h 

£• 2300 s5.5 | is 

5/2" I 
2^iAm 

7370 y 

68 



2£Am 
4:59875.022 S n:5363.79 S p:51633 0^:1428.1 9 0 K : 7 6 5 O a:513015 
0,(10 0):2300309 b , <j,(to 70): 1600390 b H 

Nuclear Bands J 
A *5/2[523]+v7/2[624] 
B icS/2l642'-v7/2[624] 
C !i5/2[523)-v7/2[624] 
D rt3/2i521]-v7/2(624| 
E n5/2|523)-v5/2[622] ' 
F lc1/2[400)-v7/2|624] 
G n7/2[633)-v7/2[624] K 
H rc5/2|642]-v1/2[631]? 
I tl5/2|523]-v9/2[734] G 

J !t5/2[523]+v1/2[631] 
If lt5/2[523'-v1/2'631) 
L K5/2[642)-v9/2|734| G 

M It3/2[651)-v7/2|624) 
N !t3/2|521,v5/2[622] / 

Levels am) y-my branchings: 
A 0, ( r ) , 10.11 h,%p_n100 t 
B M.0 30,1' , = 26 m, %B-=99.9639 13, %EC=0.0361 13 
8 100.309211,(2)* 
5 123361111,(3)* Y1 0 022-87510 (+,10020) M1 Y,,3S.3>3 (t,0.102) E2 
B 148383116. (4)* Ym2S-03420 (+,100) M1 K 
C 175.657310.(1)" Y, m 7S.»7Sl3 (tT6710)E1+M2:6=0.0256 Y„»7.5S53l5 

(1,10017) E1+M2:6=0.0206 L 
B 163.5115,(5)* Y 1 M3S.2»3 (t T 100)M1 
C 197394711,(2)" Y17 f2»-S5SlO (149I0)M1 Y , . /4 .0M4? (+100 14) 

E1(+M2):6=0.05220 ym9S.985110 (t,6310)E1 
C 228.299012,(3)- ym31.00l ( t 306) M1 ymS2.B4l (+2.96) E2 L 

Y„,80.0756ll (+417)E1(+M2):S=0.12325 ym105.011e ( t ,3.3w) 
ym127.989l24 ft,1008) E1(+M2):8=0.125 

D 261.696211,(2)" Ya2,33.39«10 (tB.5 16) M1 ymS4.401320 ( t 609) 
M1+E2:6=0.01SI0 ym8S.0378w ft,100 14) M1+E2:8=0.32 7 K 

ym138.<<1S7,7 (+,224) Y 1 M16».39»4 (+,6.416) yu173.S984 (+,6811) 
C 272301817,(4)- ym43.904w (+77 15) M1 ym74.91Sw (t,295) E2 

ym148.9208l9 (+,10020) E1 
E 2893119 IS. (1)" Y ) 9 79».S25213 ( t ,55l0)M1 Y 1 7 S»'3.S62S 12 (110017) 

M1+E2:6=0.32 Y100188.9K>5 (+,355) E1 Y„20T.21S4 (t,204) E1 
D 296.658326,(3)" yJB34.975l5 (t,100) E2 G 

C 322.750624,(5)- ymS0.S50w {.tSHS)m yZL,94.4544 ft31 7) 
y l t t174.«SS5 (t,100l7) 

E 335.5754, (0)" yin48.375!0 (t T100) M1 
E 342.649813.(3)" ymS3.43l ft143) E2 ym70.4522S4 (+8.935) M1 

Y ^ r ^ S e S l O ( t 2 9 5 ) M 1 yB,114.3S10l7 (+10015) M1 Y „ ; ' « . 3 5 S 4 
(+,264) M1 Y , „ " * 3 6 3 s (t T28 7) ym2t9.3Sil3 (+,25 10) w 

D 343.6583,(4)" Y22,W-3624 (t,7014) M1 ym220.380S ft,10020) E1 
F 348.404716,(3)* Yt412<">.1»73 (t 174) M1+E2:6=1.13 ym22S.I20s 

(t601l)M1+E2:8=0.7620 Y1D02<fB.D975 (t 10017) M1+E2:te0.6622 
Y^260.394 (t T2.07) T 

E 361.837629,(2)- Yj»72-6rS412 ( t 100) Ml 
367.610(?) ' N 

6 377.056622,(0)* Y1 7,2<».3939 ft,114) ytt289.0S7012 (t,10025) M1 
F 390.028 7,(4)* yMl41.B32 ft 24 12) M1 y,u206.559St> (110025) 

y,„241.72113 (t,3010) (Ml) ym2BS.7324 (^91 14) (Ml) M 

D 398.7434,(5") ym126.541s ( t 4 3 l 3 ) Y , M 2 * 0 . * 3 6 ( t 10025) 
G 414.688914,(2)* Y , U 2 6 < > - 3 7 3 (+,1.55) ym291.4059l9 (t,7318) M1 N 

Y1 0 03>4.3823 (+,10017) M1 Y.,326.690222 ft,37 7) M1 
H 418.9572, (2)* ynJ122^993 ft 224) E1 Y100318.647B24 ft 10020) M1 

yu330.95SBS3 (t,B4 14) M1 N 

I 420.130914.(2)* Y m 158.4352 w (+7.1 10) E1 yxa191.8294 (t 102) 
Y„7222.83«5 (+285) E1 Y 1 7 t244.4713 ( t 10020) E1(+M2):S=0.103 
Y,2 3295.84«3 (t,295) M1 Y 1 0 0319.82'9 ft 5.819) M1+E2:5=1.55 M 

yu332.1343 (t ,5.19)M1 
J 421303516,(3)- Y M . 7 2 . 7 9 9 2 7 ft 10017) E1(+M2):5=0.042 y^lSBMOBw 

(t,6.513) Y 2 2 ,192.Pa74(t Y5.4li ') y,^297.920e ft,5.316) y^3W.8874 
(16522) w 

431.03 
E 435.0363,(4)" yw1122B53 (f 8019) M1 ym162.B196 ( t<130) 

Y ^ O S ^ I S i a t + ^ O O l S ) Y,^2S1.50913 (t r5412) y,„2k.743 (t r<54) 
£ 437.3103.(5") YJK94.6S65 (+,5413) y^lU.5573 (f10017) Yj^'SS-HOO 

(t,61 15) 
1 444.3813,(3)* ya^ie.037s (t.8016) yia29S.103s (tT10018) M1 

69 

Y m 32J.09«9 (t T236) Y,M3«410549 (t T8640) M1 
454.0023.(1)* Y u o 3 3 - 8 8 1 " 0 (tJB.812) Ml Y1 m3S3.6934 ( t 5410) M1 

YM365.999»24 (t T 100l7)M1 * 
456.863223,(4)* Y m 3 M l 5 8 / 8 2 I (lylO015) M1 Y m 333.5853 (t r336) M1 
4663635,(4)" Y C 1 4 5 . 0 W I O ( t 10030)M1 r a 7 »69.S977 (t <80)M1 

ym194.079l3 ( t r 246) 
478.096016,(2)* yt„59.139W (+82) Ml Y,1J3S4.813224 (t 8020) M1 

ym377.7903 (1,10020) M1 yu390.100s (t,245) 
476.348126,(4)* ym20B.147W ( t 378 ) Y m 2 M 0 * l 4 ( t 10020) 

Y„,330.(W77 (t,174) Y m 355.0«»4 (+,9020) M1 YT O37«-0S17 (t,<33) 
484.791120,(2)- YM,'36.383615 (+10016)E1 1 ) ( 7287.50W19 (t 8515) 

M1 ym309.1387 (t,4.08) 
495.3943,(4)* Y 1 M 3 T 1 . « « » 1 I ( t 11 3) Y, t t347.T»03 (t9223) M1 

Y„,372.»»33 (t,10020) M1 
614.142322,(3)* Y,„365.8593 (+10024) M1 ym3M.lSl4 (t 64 13) M1 

Y,M4»3.»3S4 (t,243)(M1) 
5163678,(6*) ym1S3.5226 (t10020) ym244.11s ( t <51) Y ^ M . T S J I S 

(t,49l2) Y,„367.e34 (t,4020) 
516.823013,(2)" ym9S.e925W ( +245 ) Y m 2S5. « 7 6 (+67 I I ) M1 

YH,2M.S22»19 (+267)M1 Y„ 73(9.527921 ( f 7013) M1 Y m « ' - » « S 2 2 
(+ 10020) M1 Y,S,393.S49I4 (+0.84) ym416.!,204 ( t 5.0 12) 
Y„42».«255 (+,143) 

524351624,(3)" Y j^ '^aSMa ( t4 .2 14) ym2S2.0S23 ( t 10016) 
M1(+E2):S=0.43 ya,295.9533 (t,194) ' 

535.755817,(3)- T w 9 f . 3 S S 5 (t 1.54)(E1) Y^'M-fiSMSO (t 3.2 6) 
Y41,»»S.«017 ( t0 .72) YM 7239.092 (+3.68) Y j ^ S S - S " ' ( t 5010) M1 
YJ5J274.0543 ( t3 .59) Y H 1 3 0 7 . « 5 2 ft 10015) M1 Y 1 l 733».4«03 

(t,59lO)M1 Y 1 0 0435.4507 ft,134) 
561.659426,(4)- y^UT.ISSa ( t 8.0 16) ^152.8196 (+<11) 

ym23S.734l2 (+80I6JM1 yin2S9£S40& ft.58 15) M1 yat333S56e 
( t 256 )M1 Y, M 37».0Sl7(t<:17) Y l a « 3 3 8 2 4 ( ? ) (+10020) (M1) 
Y 1 a « 8 J S 2 l 3 (t,154) 

578.8426,(4") y^30.497 (+<20) Yj„236J036 (t,10020) Yja2S«. J 

tt,*^6) ym306.S4Su (t ,30l4) ym4S5.52422 (t,8622) 
584.0413,(2)" YasS-S^SS (t 3.2 11) yx,2222059 ( t 9.321) M1 

y7M294.B24222 (t,10025) Y 1 B , 3 « « . 7 4 S 3 ( t399 ) Y 1 7 t <"a3»66 (+,308) 
ym4S0.733!2 ( t 3.321) Y1KJ483.70S12 (t6020) Y M < 9 6 . 0 2 9 6 (• 9324) 

608.43 ' 
610.8874,(5)' yzu267J30e ( t 28 10) yw427.371s ( t 50 15) (M" 

Y , a «2 .6046 ( t ,1X25) M1 ' ' 
615.2434.(2)* YH <90.9923(?) ( + 3 2 6 ) M1 Y1 0 0514.925< (t 3913)M1 

YM527J524 (t,10025) M1 
643.1145,(3)* y 1 1 8 224J13 (+4.015) Y„,4S9.60315 (t 123 

Y, M 494.870l5( t218) Y , ! S S 1 9 . 8 3 ( 7 ( t 10O25) M1 ym! L.B097 
(t,4016)(M1) 

650.1874.(3)* ym1CS.422ls ( t1 .69) y K J3SS.4«(6 ( t 1 J) 
Y , < # S».393 lO( t146) Y,MS26.9rOS (+10025) M1 ymS49.BSOs 

(t,6120)M1 
670.7585,(2)* yKr213.9S2!4 (+6.718) y^SO.6155 (t 518) M1 

Y„ 5 256.0S4(t<12] Y,„49J.*2110 (+299) Y1CI„570.46S9 (+10030) 
(M1) Y„S82.743l4 (f,41 14) 

660.572623,(1)" ysn163.743S ft266)M1 y^JBOM* ( t<9.6) 

Y 1 ! t345.0006 (t,<13) Y J i 939J.3604 (t,33s) M1 ^,483.2765 (t,10024) 
M1 ym504.9154 (t 1O025) M1 

696.8256,(4*) Y,„S'3.34a ( t <42) yluS48.S60 ( f 10030) (M1) 
Y1M573.S2217 (t,8028) (M1)' ' 

699.778821.(2)- YS3S164.H203 (t 143) M1(+E2, 5^1.1550 Y s i r '32.9S<" 
( t 7.2 12) y2K410.5S1B ( t 2 8 7) yzaL471.482e ( t 46 15) M1 Y , 7 S » 4 . K 0 4 
(t,10030) M1 

731.141 4. (3)" Y 5 6 2 « 9 . 5 9 7 7 ( t < 1 7 ) y^CS.743 ( t <5.3) Y^296.1035 
(+,61 12)M1 Y M 3 S 8 . 4 8 1 6 (+265) Y „ J < "-9335 (+51 u) M1 
ym533.855s (t 10025) M1 

756.7056,(5*) Y t „M£8166 (+,205) Y,u573.18718 (+7926) (M1) 
Y, aS08.437I5 (t,10030) 

774.9146,(1)* 733,439.3477 (t 5.4 16) y 2 ) i 2 5I3.348 <t <17) Y,„674.59S7 
(t,7823)(M1) Y„686.9227 ft 10025, M1 

779.9145,(4") Y s H218.33216 (+326' Y ^ ^ I ' S ( t <22) YM,35S.703 
( t " 6 ) Y3.o389.8735 ft74 13) ,.^436.2697 ft 70 18) ymS07.73l7 
(t10032) (M1) 
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2 « A m (Continued) 95 
780.1524. (2)" r n 4 2 6 & 0 2 5 « ( t > 2 2 ) <M1) r a M * | 2 ' M * c (+,124) 

Y^SaS-WSlS (T7.520) Y m 3 6 " 0 W « (T,6.5»>) Y , , . ^ ' - " ^ <t,266) 
(M1) Yj„4»3.<«5 (t10030) M1 ymST9.KS (+,41 M) Y„S»2»»? 
(+,3817) 
762.8755, (2)" Yn j iM-O^S (t,B.5l2) Y B , 2 « 7 . » 0 7 S (+10025) 
(M1+E2):6=1.7535 ym15».T03 (+36 12) M1 Y I 1 7 » « . < » 5 ' « (t T<13) (M1) 
I^OT-SaSS (+93) (M1) y ^ + t O J M l o (+,7.921) Ya. 'WJSSs 

(t r6.721> Ya,«S<i23 (t,12<) r m « " » " P ) (+,4012) (M1) 
79S.0067, (41 Yn,2S».'«< (t.1BI3) Y 5 1 7 2W-*05'6 (tJOIO) Y,»3»SJ624 

(+10025) M1 Y M , « M M " (t,197) 1m*7!27l13 (1,7550) 
Y,„S«r.«T3 (+,3010) Y , M « " - « W O < t , < « ) 

7M.0O6S, (2)" ym345.000e (+<12.5) Y ^ ^ a M ' ( t / 9 2 4 ) Ml 
Y m 5S« .77S« ( t 2 5 ! 3 ) (Ml) Y,„«0l-733 (+,188) ymB75.71SlS 

(+,10033) 
808. 

C 395*72.3/2* Y Mttft22?(?) ytJ34».7$2s (+305) Y „ 3 7 S . 6 7 S 3 (t,100) 
(Ml) Y„3»S.«720 (t,3 0 

475.523,11/2* Y , J S W - ° < ' 2 0 (f 19<) ym3$7M4 (+.5514) y„42S.43BS2 
(tY100) 

'» • "T ' '»2 "Y - ' 1 D 7 - " Y 
825.5264, (2)" ym3593653 (+4313) (M1) ym404.31Ss (t,348) (M1) 

Y M # 4M.9S25 (+77 78) Y„ 7528.903 <t,46 IS) y1BS63.S»4 (+,10033) M1 
T m 7 f l 2 . W 5 ( t / 6 l f l ) 

83253 
840.6486. (2)* ym3t3.7364 (+379) ytu39BSB24 (t,10025) M1 

Y , „ 5 « . « 5 (tS72S) ymSSS.16s <t t28t2) ym740.413 (t,10033) 
YM7S-iSfS (+,5120) 

842.7544, (3)* ya^S$.703lL1) (t,7023) M1 yKr3BS.B964 (+,48 11) M1 
Y ^ S W - T S S K ; ( t i l e ) Y „ , 3 9 « J 7 ( H (t,136) ym422.B1B3 (t,100 17) 

M1 Y 4 „ « 3 . 8 » « S ( t r 65 l4 )M1 y„SS3.613a) (+,155) 
859.1954, (3*) ym1SZ374i ( t 6.8 (5) yKjt1B.0B7s (+30S) Y^SSaSO*^ 

(+10033) (M1) YOTaSSaSSSlS (+114) yxa4B9.14S6 (t r225) (M1) 
Y„,«97.353 (+,7.525) Y, a73S.8»3 (+,27 9) Y 1 0 075ft«»5 (+,3612) 

875.0595. (2*) Y T M ^ - ' B O (+,7.320) r , 1 5 2» .«»3 (+,166) y^SSHMSB 
(+5.320) ym4S4.B7924 (+143) T 4 r t « S M » S (t T195) Y 1 7 t «»S.«4 
(+,3312) Y r J72S.7S323 (t,8727) Y,„75».B0420 (t,10033) (M1) 
Y, M 77«.75' (+,8729) 

880.7864, (21 Ym.,'00-8723 (t,104) M1 y^W.497 (+,<9.0) 
Yjj.SSS.SSSe (+,75(3) ya,4S9.S03lS (t,31 7) ym4S1M19lS ( t ,44/4) 
YJJJ6J9.094 (+10030) Y,„6*3.49517 (t,8228) yu7S2.7S13 ( t ,27 l l ) 

8S3.73 
901.43 
914.23 
93354 
951.33 
999.63 
1015.89 
1030.53 
1046.15 
1052.43 
1063.25 
1071.3I4(?) 
1151.33 

2800400, 0.90/5 ms, %SF<100 Y 0 ""P! 
2800*x, = 6.5 us, %SFS100 y0IT[7) 

2

9

4 | A m 
A:618933 S.:60S43 S:51955 Q„:894.0 is 0 : 5 2 1 0 70 

Nuclear Bands 
A 5/2[642] 
B 5/2(523] 
C 7/2|633l 
D Band Structure 

Levels and y-ray branchings: 
A 0, (5/2)*, 2.05 1 h, %6"=100 
>( 18.202, (7/2)* 
B 27.9320,(5/21 Y 0

2 8 ' ( E 1 ) 
^ 47.072, (9/2*) 
6 70.4320, (7/21 
/I 87.6510.(11/2*) 
B 124.5920, (9/21 
/I 1345120.(13/2*) 
B 1908220,(11/21 
C 327.42BS17/2* y„2B0.3BSl3 (+,6.18) (M1+E2):8=0.7525 yn299.B7 

C 563.13,(13/2*) Yli!54)a.413«(?) YM<75.1S 
O 887.47/0,(7/2*) Y„,4»f .935 (+9.1 13) Yj,,4S».S»»9 (+508) (E2) 

Y ^ S W . t t s (+100) (E2) ym762.7320 (+13.1 18) YM7»9.8720 (t,295) 
yn817.0420 (+163) Y 4 7 « 0 . 5 6 2 0 (+244) Y „ « » S 3 2 0 (+ S.4 14) 
Y„868.«4 (+,2.2 7) Y 0M7.M(?) 

921.0120, (9/2M1/2*) YKJ3S7.M20 ( t 1 7 6 ) ym44S34iO ( t8218) 
Y^SaS-MSOl+TSM) YmS»3.7S (t,95) y,„730.4010 ( t 5012) 
Y m 7 M . « 2 0 (+100) Y,„7S«.3720 (T,68.'l) Y„»M-»««0 ( t , < " 1 ) 
Y„«M.J«20 ( t ,36 I I ) Y„»0'-»8 (t,14S> 

D 957.532,(9/2)* Y m « » . « < 0 (t,0S026) ymS60.13(7) ym630.102l* 

( t100)Ml(+E2) Y , „ W » » I S (t,13S) Y , j , « « ? ) (t,-:1.3) imSS3.HX 
( t<19) Y,,*70.S5 (+2.S13) yntS7.US0 (t,26s) y„910.«Z> (t,518) 
Y„»3«.42 (+,378) ^ W M M O (t,3B6) 

9B7.515, (7/2*,9/2*) ymS11.SW (+2.613) Y^SS'-SS ( t 1 3 3 ) ymS60.0Ss 
(+6412) Y„9>7.05( t63) Y„M.-OtO(t ,19 '3 ) T „ » d i 5 7 t m 13) 
Y0M7.6020 (t,100) 

10245220. (7/2*,9/21 Y „ , S « ^ e (t 128) r a s 6 « n a 2 ( 7 ) Y M 7 S«-»< 
(t,31 /7) y,„m.3w (+128) Y „ M 3 2 (t,64) Y„977^2 (t,<144) 
Y a9»6.03 (+,7531) Y„'<W5-'3 (t,100) 

1065.3020 ymB69£820 (+337) ym737.9620 (+21 5) Y , B 9 3 0 . 3 6 (t,53) 
YMS77J(?) y„101S.3320 (t,100) 

111153 yu1023.32so ( t100) ym10403l2 (+1.37) yn10B3.95 (+,6.318) 
Y 0 «7».95 (+103) 

1185.65 Y, B I0S».3s (+,104) yH1097.97 ( t , 33 l / ) Y „ » < 3 8 . S 5 (t,e318) 
ynltSS.3s ( t 100) 

2400400,0.64 6 us, %SF£100 Y„/7 (?) 

2

9

4 | A m 

ierate ann f -/3j/ branchings: 
0, (T) , 393 m,%B"=1O0 
x, 2("). 25.02 m, %r=100, %IT<0.01 
16533, (0-,r,2") Y „ ' 6 ^ 3 3 (t,100) 
43.812.(1*). 4.33 ns yKZ7£B2 (+,14.1 T5) (F1) Y x *3 . * '2 (+,1005) (E1) 
74.335 
223.752,(1*) Y7<»4:9.«23 (+0.2420) Y44I79.942 (+41.3S0) (M1) yj!23.752 

(+1007) (E1) ' " 
232.763 Y „ ' S > - « 3 ( t 3 1 7 j yuM.0O4 ( t 4 2 7 ) Y 1 82'6.554 (+10016) 

Y„-i23.752 (+r71 I I ) 
299.354.0M Yj3366.602 (+100 7) ya>7S.B42 (+71 10) Ya42K.S43 (t,907) 

Y.2S9.346 (+123) 
=20CO. 7310 us, %SF£100 ya!T{1) 

(t 0.074) Y, g30»J228 (+19 S ] M I + E 2 : 5=0.6*| Y 0 3 2 7 . « 8 S (t,1O0l5) 
Ml+E2:6=0.55 ' 
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2£?Cm 2 £Cm 
4:517153 Sn:{7440) S p:49593 Q E 1 . :216M O p:6397.26 

Levels: 
0, 0*. 271 d. %a>99.5. %EC<0.S, %SF=3.9x10"e« 
385,2* 
=2000,103 ps,%SFS100 r 0fT(?) 
=3000. 55 t r ns, %&F=100 v„IT(?) 

2 & C m 
4:53696.923 Sn:6089.825 S p :5092M <JE C:767.5 12 Q a:6185.06 

Levels: 
0,1/2*, 32.82 d, %a=1.0 I, %EC=99.0 1 
S3 
103 
157 
255 
=2300, 15.3)0 ns. %SF=100 To"-!?) 

2 «Cm 
4:54798.320 Sn:6969.914 S p:5420.07 Q o:6215.568 
cy <5 b , o : 165 b , (T(: <5 b 

Nuclear Bands 

A GSoand 
Levels andy-ray branchings: 

A 0,0*, 162.82 d. %a=100, %SF=6.2x10-*3 
A 42.13;, 2* y 0 «2.Ml E2 
A 1384,4* 1^963 
A 284 7,6* 1„1«S 

1900200,40 )S ps, %SFS100 70(T(?) 
=2800.18070 ns 7 (T(?) 

4:57176.322 S:5693.3 10 S p : 5575.8 r2 Q E C : 8.914 Q o : 6168.8 10 
0^:74723 b ,o , :130 l0 b 

Nuclear Bands 
A 5/2(622] 
S 1/2[631] 
C 7/2(624] 
O 1/2(501] 

Levels andy-ray branchings: 
A 0, 5/2*, 29.1 1 y, %a=99.71 3, %EC=0.293, %SF=5.3x10"9 9. (1=0.41 
A 422,7/2* 
S 07.41,1/2*. 1.083 )is y 0«7.4l (t T 100)E2 
A 94r, 9/2* 
0 942, [3/2*) 
C 1284,(7/2') 

1532 
1642 

C 1879,(9/2*) 
2193 
2283 

e 2602,(9/2*) 
6303 

D 7292.(1/2") 
7602 
7982 
8422 
8604(?) 
8922 
9043 
930 '. 
9732 
101S3 
**«32 
10464 
11362 
12173 
12224 
13503 
13674 
1900300. 426 ns, %SFS100 y0fT(l) 

* -3000 

<• -2000 

0* 0 

96' 

,55 ns 
>?F 

0 0 ps 
>SF 

2 2gCm 
27 d 

6 -2300 15.3 ns 
¥F 

2 4 1

R C m 9 6 , > 

\ l B 0 n s 
>SF 

2 2 i C m 96' 

2 . 4 0 ps 
)SF 

6 1900 

>SF 

2^Cm 
1 29.1 y 
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« o m 
£58447.020 S : 6 8 0 0 . 7 j l Sp:6009.410 0^:5901.615 
o f-1.0420 b.<y,:M2n b 

Nuclear Bands 
A GSband 

Levels mldy-my branchings: 
A 0 .0 ' , 18.102 1, %SF=1.347x10""a %a=100 
A 42.96510,2*. 97 5 ps 70<2.965lo (t,100) E2 
/I 142.3484,4* ij)33$34 ( t T 100)E2 
/! 296.21111, 6* r „ 2 * » M 3 2 (t r100) E2 
/! 501.78712,8* -lJ^0S.ST54 (t.,100) 

970 J. (2*.31 
984.915 is 0* ^941.952 ^984.91910 E0 
1020.75922(7), (2*) yo977.B02 (t T100) E0(+M1) 
10386, (2*,3") 
1040.181 11,6*, 34 2 ms ymS3a.400l6 ( t ,102) TM,74a97»5 (t,1003D) 

M1+E2:5=-0.926 T H I 8 8 7 . S « 8 7 (t ,42l2) E2 
1084.19912(7), (1,2*) y M 10<rJ7»22 (tT5318) y o >0MW> M (t,IO030) 
11O5.»082«(?>. (1,2") yBt062J5SlO ( t 10030) (M1),(E1) yJWSMts 

(t T15S) 
11874, (2*,3") 
"2200 (?). <5 PS, %SFS100 r 0fT(7) 
=3500, >100 ns. %SFS100 y 0*r(7) 

2 #Cm 
4:609993 Sn:5519.B19 S p:6165.521 Q o:5623.5iS 
c,°:36917 b, 0^:251460 b 

Nuclear Bands 
A 7/2|6241 
B 5/21622] 
C 1/2(631] 
D 9/2f7S4] 
£ Band Structure 
F 7/2(743] 
G 7/2(613] 
H 1/2(620] 
/ 1/2(501] 

Levels and y-ray branchings: 
A 0, 7/2", 8500100 y, u=0.5 1, %a=100. %SF=6.1x10"79 
A 54.01 5,9/2*, <0.10 ns y 054.8l5 M1+E2:E=1.32 

X 121.604.11/2* y K 66.802 (7,644) M1+E2:5=0.S63O 70»2».604 (7,10010) 
A 197.420. 13/2* r m 7 S J 2 0 ( ? ) 
B 252.802,5/2* 7 H »98.01 ( t 0.547) E2 7O252.802 ( t 1007) M1+E2:6=0.163 
B 295.722.7/2* ^ 4 2 . 8 8 2 ( t 17.510) yss240JB2 ( t 100.1) M1(+E2):6<0.7 

yjt8S.722 (t,653) M1+E2:6=0.2222 * 
B 350.644.9/2* ^ 5 4 - 8 (t,2015) 7 1 2 2229.5010 (7,1005) 
C 355.90 TO, 1/2*. 0.292 us 7 2 S s f f l » f 1 E2 
C 361.44, (3/2*) 
D 3B8.18S, J/2". 0.45020 ns 7^,37.543(^0.0224 71) 7^.92.512(1,0.49416) 

y m 2«S.622 (t r1.054) (El) -^333.372 (f r21.16) E1 y0388.»62 (t.1003) 
E1 

416.605. 11/2* 7 M 1 65.962 
418.75, (5/2*) 
4312,(7/2*) 
442.845.11/2" 7 3 M S4.8 (t T56l3)M1+E2:5=0.68l7 1^321143 (t r1006) 
4982,13/2* 
509.02,13/2" y^es-ss y1Ki2o.eew 
5322, (9/2*) 
54S3 
5555,(11/2*) 
5583 
5883. (15/2") 
5983. (15/2*) 
633.60 it, (3/2)" 7,61iV-?.23 (t,0.50 13) 7^380.81 (t,100) E1 
-638 (:) 
643.656,(7/2") 7 3 -255'.453 (7,10013) 7253390.855(1-678) y^SSB.0010 

( t 9.215) 70643.23 ( t 4 9 « ) 
6605(?) 
061.5210, 5/2" 7^,365.81 (t t1O0)E1 72K,'H>8.71 (t,519) 
6723. (17/21 

7,5,385.01 (1,100) Ml 7^488 .22 (7 2.56) 
y„,3S0.Sr (t,100) Ml yx,40r.S2 ft-37) (Ml) 

G 7223,(7/2') 
7353(7) 

H 74032,(1/2)* 
H 769.25,(3/2*) 

7723 
F 7734,(11/2") 
G 7824,(9/2*) 
H 7914.(5/2*) 

=848 
G -853,(11/2*) 
H 8563.(7/2*) 
F -866,(13/2") 
H 8914,(9/2*) 

-901 
9085 

I 9133, (1/2") 
-936 
9423 

I 9562, (3/2",5/2*) 
-972 
9605 
9955 
-1009 
10174 
10425 
10505 
10563 
10833 
11033 
12595 
12712 
14733 
2100300.13.2 16 ns, %SF£100 Y0fT(?) 

\ > 1 0 0 ns 
) S F 

£... ..-JM(U5pS 4- 2100 
v 1 3 . 2 ns 

* T F 

2^Cm 
18.10y 

2ilCm 
2 8500y 

F 701.7211,(9/2") 7^.406.0010 (t,100S) 70«7D0(?) ( 7 , - ~ ) 
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*«Bk 
A: (57800) S„:(6400) S p:|3190) QE <.:(3000) Qo:(6960) 

Levels: 
0, 7.0 13 m, %EC+%B*=100 
=330 
x, 9.520 ns, %SF>0 tJT{1) 
y, 0.6010 (is, %SF>0 yjrc>) 

2 #Bk 
4:686855 S„:(7190) S p :34035 Q E C : 15085 Q o : 6874 4 

Nuclear Bands 
A 7/2[633] 

JLeve/s: 

0, (3/2"), 4.5? h. %ct=0.15. %EC=99.B5 
A OfX, (7/2*) 
4 4 9 « 4 , (9/2*) 
4 112«t6,(11/2*) 

=2200(7). 5 ns.%SFS100 r„/r(?) 

™Bk 
4:6070050 S n:605050 S p:376050 Q E C :226050 Q a:678050 

Z.ei'e/s.' 
0, (1"). 4-35 « h, %o=0.0062, %EC==99.994Z 
=170 
x, 0 . 8 2 6 MS. %SFS100 yJTtf) 

2 #Bk 
4:61808.825 S„:6970SO S p :3927.2l5 Q E C:810.22-1 Q o :6454.5l5 

Nuclear Bands 
A 3/2[521| 
S 7/2(633] 

(.evfl/s: 
,4 0, 3/2", 4.94 3 d, %a=0.12 I. %EC=99.BB r 
S 0tx,7/2O 
B 6 1 « 13, (9/2*) 

=1660,2! ns, %SF=100 y/Tf?) 

_i-L. 

-^kP.eOliS 

£.9.5 ns 
>TF 

*«Bk 

*—-KK.sns 

i2£L_L 
2 $Bk 97' 

- i .0.82 (is 
« F 

I'') t 2 
2 «Bk 

4.35 h 2 « 

\ 2 n s 
)TF 

Bk 



References for Superdeformed Bands (Experimental) 

82Sc07 Search for Collective Effects in very High Spin States of '"Dy 

Y. Schutz. J. P. Vivien, F. A. Beck, T. ByrsH, C. Gehringer. J. C. 
Merdinger. J. Dudek, W. Nazarewicz, Z. Szymanskl , Phys. Rev. Lett 
48, 1534(1962). 

Nuclear Reactions: +123)Sn("S,xn), E*160 MeV; measured yK.8) ratio. 
irVSj. '"Oy deduced high spin collective effects, euperdetomed confi
guration parameters, moments of inertia. Rotating Woods-Saxon poten
tial. 

KKuia Suppression of Neutron Emission after Heavy-fan Fusion; Is shape relax-
ation effected by a supardeformed minimum ( queaoon) 

W. Kuhn, P. Chowdhury. R. V. F. Janasens, T. L. Khoo, F. Haas. J. 
Kasagi. R. M. Ronrdngen, Ptiys. Rev. Lett 51. 1858(1083). 

Nuclear- Reactions: +92)Zr(*'Ni.xn), E=233 MeV; measured neutron 
yield, ny-, Yfooin. neutron multiplicity, Ey, h/, deduced temperature vs 
entry state spin, two-neutron emission dominance. ""Er deduced level 
density, possible superdelormatlon at high-spin. 

MNyOI Observation of Superdeformatlon m '"Dy 

8. M. Nyako, J. R. Cresswell, P. 0. Forsyth, 0. Horn, P. J. Nolan. M. 
A. Riley, J. F. Sharpey-Schafer. J. Simpson, N. J. Ward, P. J. Twin , 
Phys. Rev. Lett 52, 507(1984). 

Nuclear Reactions: •108|Pd("Ca.4n), £=205 MeV; measured yy-
energy correlation. '"Dy deduced dynamical moment of inertie, rota
tional behavior, deformation, superdeformstion chsracteristics. Bismuth 
germanate, escape suppressed Ge detectors. 

85Be40 Comparison of Cross Sections torC + O Reactions in the Second Regime 
of Complete Fusion 

C. Beck, F. Haas, R. M. Freeman, B. Heusch, J. P. Coffin, G. Gull-
laume. F. Rami, P. Wagner, Nud. Phys. A442, 320 (1985). 

Nuclear RaacUona: CPND "C("0,X), E=32-140 MeV; "C("0. X), 
E=54-140 MeV; "C("O.X), E=62-150 MeV; "0!"C,X). E=46. 5-112. 5 
MeV; measured o(fragment 8.E) for fragment Zs=3-14, fusion 0(E): 
deduced critical, grazing angular momenta. "Si deduced possible super-
deformation, statistical, complete fusion model predictions. 

85TW01 Collectivity ol the Superdeformed Bands in mDy 

P. J. Twin. A. H. Nelson, B. M. Nyako. D. Howe. H. W. Cranmer-
Gordon, D. Elenkov, P. O. Forsyth, J. K. Jabber, J. F. Sharpey-
Schafer, J. Simpson, G. SletMn, Phys. Rev. Lett 55, 1380 (1965). 

Nuclear Reactions: +108)Pd("Ca,4n), E=210 MeV; measured rr 
energy correlation. '"Dy deduced rotational band transition T w , collec
tivity, superdeformed prolate stupe. 

B6TW01 Observation of Oscrete-Une Superdeformed Band up to 60fihtmr) In 
">Dy 

P. J. Twin, B. M. Nyako, A H. Nelson, J. Simpson. M. A Benney. H. 
W. Cranmer-Gordon, P. D. Forsyth, D. Howe, A R. Mokhtar, J. D. 
Morrison, J. F. Sharpey-Schafer, G. Sletten , Pnys. Rev. Lett 57. 811 
(196S). 

Nuclear Reactions: +106)Pd("Ca,4n), E=205 MeV: measured Er, ly. 
Tf«nergy correlation, irr-coln. '"Dy deduced levels, J. je, ^branching, 
yiast sequence, band structure, deformation, superdeCrmiation charac
teristics. 

86V105 Search forSuperdeformaSon Effects in "*Gd 

J. P. Vivien, A Nourreddlne, F. A. Beck, T. ByrsH, C. Gehringer. B. 
Haas, J. C. Merdinger, D. c. Radford, Y. Schutz. J. Dudek, W. 
Nazarewicz,Phys.Rev. C33. 2007(1986). 

Nuclear Structure: *1441Gd; calculated Roulhians. superdeformed 
configuration temperature, pairing effects. Cranking model, Woods-
Saxon fields. 

rVucleer Reactions: +120)Sn(»sl,4n), E=125, 135, 145, 155 MeV; 
measured r-spectra, 1(0), multiplicity distribution, anisotropy. '"Gd level 
deduosd isomer 7 v r superdeformation effects. 

87Be32 Superdeformed Bands In Nd Nuclei 

E. M. Beck, R. J. McDonald, A. C. Macchiavelti, J. C. Bacelar, M. A. 
DeteplanQue, R. M. Diamond, J. E. Draper, F. S. Stephens, Phys. Lett 
195B, 531 (1987). 

Nuclear Reactions: +98)Mo("Ar.4n). E=173 MeV; "MoCAr, 4n), 
E=176 MeV; measured Ey, \y. Yf*nergy correlations. '", '"Nd deduced 
levels, J, re, superdeformed bands, dynamic moments of fnettia. 

87Be41 Intrinsic Quadrupole Moment of the Supefdeformed Band lnmDy 

M. A BentJey, G. C. Bad, H. W. Cranmer-Gordon, P. D. Forsyth, D. 
Howe, A R. Mokhtar, J. D. Morrison, J. F. Sharpey-Schafer, p. J. 
Twin, B. Fant C. A Katun, A. H. Nelson. J. Simpson, G. Sletten , 
Phys. Rev. Lett SS, 2141(1987). 

Nuclear Reactions: +108|Pd("Ca,4n), E<205 MeV; measured Ey, ly, 
DSA. '"Dy deduced levels, J, effective T^, bar.-i characteristics, super-
deformed quadrupole moment, moment of inertia. 

87Be57 S' peroeformed Band In "Nd 

E. M. Beck, F. S. Stephens, J. C. Bacelar, M. A Deleplanque, R. M. 
Diamond, J. E. Draper, C. Duyar, R. J. McDonald , Phys. Rev. Lett 
58, 2182(1987). 

rYucfear Reactions: +100)Mo("Ar,5n), E=173,177 MeV; measured ft-
coin. '"Nd deduced levels, J, a, superdeformed band, moment of Iner
tia. 

878eYB Superdeformed Bands In Nd Nuclei 

E. M. Beck. R. J. McDonald, A O. Macchlavelli. J. C. Bacelar, M. A 
Deleptanque, R. M. Diamond, J. E. Draper, F. S. Stephens , Proc. 
Intern. Conf. Nuclear Structure Through Static and Dynamic Moments, 
Melbourne, Australia, Vol. 1, p. 48 (1987). 

Nuclear Reactions: *98)Mo("Ar,4n). E=173 MeV; ~Mo("Ar, xn), 
E=176 MeV: measured y-spectra. '", •", '"Nd deduced levels, J. re, 
superoeformed bands. 

S7De17 Superdeformed Bands at High Spin In Z = € 6 end 68 Isotopes 

M. J. A de Voigt. J. c Bacelar, E. M. Beck, M. A. Deleplanque, fl. M, 
Diamond, J. E. Draper, H. J. Riezebos, F. S. Stephens , Phys. Rev. 
Lett 59, 270(1987). 

Nuclear Reactions: +114), "*Cd, "•. "»Sn("Ar, xn), E=180 MeV; 
measured ypcoln, yy- energy corretatfon spectra. m . mOv. '", "•Er 
deduced superdeformed bands. Compton suppressed Ge detectors. 

Radioactivity:"», '"Dy.'", '"Er(EC). (B-); measured rr energy correla
tions, rrcoin spectra. "°, "*Dy. "", ' " & deduced superirJeformod bands. 
Compton suppressed Ge detectors. 

67De2T The &• and EC Decay of mSe Possible Shape-Coexistence and Superoe-
formation Effects in "As 

Ph. Dessagne, Ch. Mlehe, P. Baumann, A. Buck, J. M. Maison, G. 
Klotz, M. Ramdane, G. Walter, J. Dudek, Contrfb. Proc. 5th Int Conf. 
Nuclei Far from Stability. Rosseau Lake, Canada, K10(19B7). 

Radioactivity: "Se(B*). (EC) |from "Ca("S, rr2p), E=100 MeV); meas
ured yr-coin; deduced log ft "As deduced levels, shape characteristics, 
^branching ratios, superdeformed band. 

Nuclear Reactions: +40)Ca(*S,n2p), E=)00 MeV; measured pfXiay}., 
irf-ooin,o(Ep). 

87He16 Observation of Superdeformaton In the Doubly Closed-Shell Nucleus 
"Gd 

G. Hebblnghaus. T. Rzaca-Uiban, C. Senff, Ft M. Ueder, W. Gast A. 
Kramer-Flecken, H. Schnare, W. Urban, G. de Angels, P. KMnheinz, 
W. StarzecM, J. Styczen, P. von Brentano. A. Dewald, J. Eberth. w. 
Ueberz. T. Mylaeus, A v. d. Werth. H. Wottars, K. O. Zel. S. Heppner, 
H. Hubei, M. MurzeL H. Grawe, H. Kluge, Phys. Rev. Lett 59, 2024 
(1987). 

Nuct&v Reactions: +110JPd(*Ar,X), 6=180 MeV; measured yy-energy 



correlation, DSA "*Gd deduced levels, moment of inertia, deformation, 
superdeformation characteristics, quadrupole moment, stretched E2 
transitions. 

67He23 Population and Decay of the Superdeformed Rotational Band of mDy 

B. HersHnd. B. Laurttzen. K. Sdirffer. R. A. Broglia. F. Barranco, M. 
GaUardo. J. Dudok. E. Vlgezzi, Phys. Rev. Lett. 59. 2416 (11)87). 

Nuclear Structure: *1SZ)Dr. calculated E1 transition probabilities, 
euperdeformed yrast band. 

«7H«2J Observation ofSuperdeiormation In "Gd 

G. HebWnohaus, T. Rzaa-Urban, C. Senff, R. M. Llerjer, W. Gast, A. 
Kramer-Flecken, H. Schnara, W. Urban, Q. de Angels, P. KWnhemz, 
W. starzacM, J. Styczen, p. von Bwitann, J. Eberth, W. uaberz, T. 
Mylaaus, A. von dec VYerth, H. WoWra, K. O. Zall, S. Heppner, H. 
Hubal, M. Murzal, H. Grawe. H. range , Proc. Irrtem. Conf. Nuclear 
Structure Through Static and Dynamic Moments, Maboume, Australia, 
Vol.1, p. 3 (1987). 

Nuclear Reactions: tt 10)Pd(*Ar,4n), E =180 MeV; measured r energy 
correlations, DSA "*Gd deduced levels, T u l , suoerdeforrnsd bands. 

B7KI02 Afean-ureOrne Measurements within the Supofdeformed Second Minimum 
m"Ce 

A. J. Klrwan, G. C. Ban, p. J. Bishop. M. J. Godfrey. P. J. Nolan, D. J. 
Thomley, D. J. G. Love, A H. Nelson , Phys. Rev. Lett SS, 4B7 
(1987). 

Nuclear Reactions: +100)Mo(»S,4n). E=150 MeV; measured Er. ly. 
DSA. "•Ce deduced levels, J, n, rotational band structure, T 1 Q , deforma
tion, superdeformation. Bismuth germanate detectors. 

Baft'oacfMty: '"Ce(EC) (from "°Mo<»S.4n|, E=150 MeV); measured 
6r, ty, DSA. "*Ce deduced levels, J, n. rotational band structure, T v l . 
deformation, superdeformation. Bismuth gennanate detectors. 

•7Ma54 Search for Entrance-Channel Effects In the Production of Superdetormed 
Nuclei 

A. O. Macchiavei. M. A Deleplanque, R. M. Diamond, a J. McDonald. 
F. S. Stephens. J. E. Draper, Phys. Rev. C36. 2177 (1987). 

Nuclear Reactions: «82)Se("Ge,4n), 6=4. 6 MeV/nudeon; measured 
rrcoin. , R 0 y deduced fevers, sirperdefdrmed band excitation mechan
ism. 

87Rz01 Search for Superneformathn In "°Os 

T. to»-Urban. R- M. Uader, VI. Gast. W. Urban, J . Bacalar, J . 0 . 
Garrett G. Sletfen, R.Char-«n.J.C.Lisle, J. N. Mo. Z. Phys. A328, 
379 (1987). 

Nuclear Reactions: •150)Nd(«S.4n), E=158 MeV; measured TWergy 
correlation spectra. '"Os deduced levbls, J, x, band structure, moments 
of inertia, superdeformation axis ratio. 

OTScOl Search for Superdeformed Shapes In M $ d 

Y. Schutz. C. Baktash, I. Y. Lee, M. U. Hafcert, O. C. Henakry, N. R. 
Johnson, M. Oshkna, R. Ribas. J. C. Lisle. L Artw. K. Honkanen. D. 
G. Saranttes. A J. Larabee, J. X. Saladm , f-hys. e»v. 035. 348 
(1987). 

Radioactivity: ""GdlEC), (IT) (from "Sn(-Sl , 4n), &.145 MeV); meas-
uied -n-transBion energy oomiiaJton'. deduced nnrmntotlnenu, shape 
charactarislics, no evidence for superdeformation. Garmantaum detec
tors. 

87SM 5 t-Rays Draining the Superoefoimed Band m '"Dy 

J. Styczen. R. Menegazzo, w . StarzocW, p. Kteinhelrz , Z. Phys. 
A327, 481 (1967). 

Nuclear Reactions: +1S2)Gd(a,4n), E=60 MeV; measured Ey. >V, He), 
rrcoin. , a aDy deduced levels, J, n\ '^branching, vmidtipolarity, superde
formed band. 

tTWaH The New Spectroscopy of Superdeformed States: Systematlcs In the 
aght rare earths end unexpected feeding patterns 

R. Wadsworth, A Kkwan, D. J. G. Love,. Y. -X. Luo, J. -Q. Zhong, P. 
J. Nolan, P. J. Bishop. M. J. Godfrey. R. Hughes, A. N. James, I. Jen-
fans. S. M. Mulins. J. Simpson, D. J. Thomley. K. L Ying , J. Phys. 
(London) G13. L207(1987). 

Nuclear ReacDons: +10»)Pd(«S.2n2p), ("S,fl2p). E=1S2 MeV; 
"•Ru("S.4n). ("S,3n). E=155 MeV; "*RurS,4n), ("S,3n). E=150 MeV; 
""Ru("S,4r«>), E=162 MeV; ""PdCS, 4np), ("S.4n), E=152 MeV; 
~Mo(-S, 4n), E=150 MeV; measured Br, tr. Tf«*>- " O f t ' " . ' " . " ' 
'"Nd deduced transitions, reeding level J, n, dynamical moments of iner
tia, superdeformed bands. 

MBaZP Search for Superdefomed Bands In 'Sr 

C. Baktash, G. Garda-Bermudez, M. L Hatxrt, D. C. Hensley. N. R. 
Johnson, I. V. Lee, F. K. McGowan, M. A Riley, A. Virtanen, V. 
Abenante, 0. G. SartmtJtes, T. M. Semkow, H. C. Grtffm, X. T. Uu , 
Bull. Am. Phys. Soc. 33. No. 6, 1574. BD7(1988) 

Nuclear Reactions: *52|Cf(,'S,2n2p), E=130 MeV; measured not 
given. "Sr deduced levels, J, n, band structure, no strong evidence for 
superdeformation. 

UBeZG Lifetimes of the Superdefdrmed Band In mPd 

0. W. Beauseng, J. Burde, R. M. Diamond, M. A Deleplanque, A 0 . 
MaccNaveN, R. J. McDonald, F. S. Stephens, J. E. Draper, Bull. Am. 
Phvs.Soc. 33, No. 8, 1584, CD3(1988) 

Nuclear Reacdona: •64)NI("Ca^), E=190 MeV; measured 7-spectra. 
"*Pd deduced superdeformed bend, level T V 1 . 

MBu19 Unusual Rotational Behavior In '"Os 

i. Buide, A. O. MacchiaveH. tA. A. Oeteplanque, R. M. Diamond, F. S. 
Stephens, C. W. Beausang, R. J. McDonald, J. E. Draper, Phys. Rev. 
C38. 2470(1988). 

Nuclear Reactions: +154)Sm("SI,5n), E=150, 155 MeV; measured yf-
coin. "*Os deduced levels, J, re, fy, band features. 

I8IM10 Superdefomied Band m "Gd: A lest of shell effects In the mass-150 
region 

M. A. Oeleplanque, C. Beausang, J. Burde, R. M. Diamond, J. £• 
Draper, c. Duyar, A O. Macchiavelli, R. J. McDonald, F. S. Stephens, 
Phys. Hev. Lett. 60, 1626(1988). 

Nuclear Reactions: •104)Ru(*Ca.4n). 6=202. 215 MeV; »<Sn(»SI. 
6n), E=157,150 MeV; measured T-cpectra, Tf«oln. '"Gd deduced lev
els, J, it, band structure, detorrranton, superbelormalion. 

U D « z x Supetdeformation tn"°Th 

M. A Deleplanque, C. Beausang, J. Burde. Ft. M. Diamond, R. J. 
McDonald, F. S. Stephens, J. E. Draper, Bull. Am. Phys. Soc. 33. No. 
8, 1585. CD9(1988) 

Redloectlthy: "*Tb; measured rspectra; deduced srjpecdeforrnatton. 

ftSDTZV ouaoupols Moment of Svperdefcrmed Band In "Nd 

R. M. Diamond, M. -A Deleplanque, R. J. McDonald, F. S. Stephens. 
A- O. Maochiaveli, J. Bacetar, J. Burde, J. L Draper, C. Duyar, Proc. 
of the Conf. on High-Spin Nuclear Structure and Novel Nuclear Shapes, 
April 13-15, 1988, Aigmve National Laboratory, Atgonne, Ifflvrate; 
ANL-PHY-88-2. p. 58 (1988). 

Nuclear Reactions: >100)MoC°Ar,5n), E=175 MeV; measured Ooppler 
shifted E(r), l(r). DSA "*Nd deduced lovels, J. it, band structure, 
dynamic moment of inertia, superdeformed band quadrupole momenL 

SSDrOI Evidence for Superdeformation in '~6d 

M. W. Drlgert, R. V. F. Janssens, R. Holzmem, R. R. Chasman, I. 
Ahmad, J. Borgoraen, P. J. Daly, B. K. Dicritei. H. Emllng, U. Garg, Z. 
W. GrabowsW, T. L. Khoo, W. C. Ma, M. Pilparrnen, M. Quader, D. C. 
Radford, W. Trzaska , Pfrys. Lett. 201B. 223(1CB8). 

Radioactivity: '«Gd(a) (from "<Cd(»S,4n). 6=170 MeV); measured Ex 



Ill 

iy, rr-coin, energy correlations. '**Gd deduced moment of inertia super-
deformation. Comptor. suppressed Ge detectors. Cranked Stnjtinsky 
calculations. 

filaehar Strvctuw: +146} , • * , ' - , "*, '*', *» , H , " \ **, '•*&, •*. •",•*•, 
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culafed moments of Inertia. '*Gd deduced superdeformalion evidence. 
Cranked Strutfnsfcy model. 

88FIZX Spins and Avenge Quadrupole Moment 0/ the Superoefoimed Band In 
mGd and Evidence for a SuperdelomedBandln "Gd 

S. Ftootje, S. Paotte, F. Banville, S. Coumoyet, J. Gascon, B. Haas, 
5. Monaio, N. Nadon, D. Provost P. Taras, 0. Thtoeult, J. K. Jolians-
son, 0. Tucker, J. C. Wadrjngton, H. R. Andrews, G. C. Ball, 0. Horn, 
0. C. Radford, D. Ward, Proc. of the Conf. on High-Spin Nuclear Struc
ture and Novel Nuclear Shapes, April 13-15, 1968, Argonne National 
Laboratory, Argonne, lUnols; ANL-PHY-08-2, p. 21 (toaa). 

Nucleer Reactions: 4.i24)Sn(»SI,5n), E=160 MeV: '"Sn(»SI, 6n), 
E=160 MeV; '»Sn("SI5n), E=147 MeV; measured vfcotn. nt t ) . '"Gd 
deduced levels, J. n, superdeformed band. "*Gd deduced levels, J, n, 
superdeforrnsd band, quadrupole moment 

88Ha02 Superdelormed Band up to Spin (127/2) In "Gd 

6. Haas, P. Taras, S. FNbotte, F. Banville, J. Gascon, S. Coumoyer, 
S. Monaro, N. Nadon, O. Prevost, D. Thibault J. K. Johansson, D. M. 
Tucker, J. C. Waddington, H. R. Andrews, G. C. Ball. D. Horn, D. C. 
Radford, 0. Ward, C. St Pierre, J. Dudek , Phys. Rev. Lett £0. 503 
(1988). 

Nuclear Reactions: +124)Sn("SI,Sn), E=150 MeV; measured Ey, ly, 
Ooppler shift fraction. '*Gd deduced levels. J. ft, moment of Inertia 
superdeforrned band quadrupole moment 

SBHeZO Superdetonnabon ki'"Gd und Gestattskoeiostenz In mPt 

G. rtobbinghaus, JUL-2203 (1988). 

Nucfmr Ructions: •*102,Ruf,"Ca.4n). E=205 MeV; measursd yir-coln, 
energy correlations, DSA. '"Gd deduced levels, deformation, superde-
formation features, static quadrupole moment "•Os(o,6n), E=70-90 
MeV; measured yycoln, energy correlation, fi<6), oriented nuclei. , M Pt 
deduced levels, l(y), J, re, deformation. 

fWHeZV Study of Superdefomisd Shapes In '-Gd 

G. HebHnghaus. T. Rzaca-Urban, C. Senft, G. de Angeis, E. M. 
Beck, P. von Brentano, J. Eberth, W. Gast H. Grawe. S. Heppner, D. 
Howe, H. Hubet, P. Kleinheinz, H. Kiuge, A Kramer-Flecken, W. 
Lieberz, R. M. Ueder, M. Murzal, T. Mytaeus, B. Nyako, H. Sehnare, 
W. Starzeckl, J. Styczen. W. Urban. A. v. d. Worth, R. Wirowsld. H. 
Wotters, K. O. Zell. JUL-Spez-422, p. 32 (1968). 

Nuclear Reactions: +102)Ru(-Ca^n), E=20S MeV; measured y-
spectra, energy correlation. "*Gd deduced superdeformed structures. 

B&JaZT A Supentefomed Band in "'Dy 

Ft V. F. Janssens, G. -E. Rathke, M. W. Ottgert I: Ahmad. K. Beard, 
R. a Chasman. U. Garg. M. Hass, T. L. Khoo. H. -J. Komer, W. C. 
Ma, S. Paotle. P. Taras, F. L. H. Wolfs , Proc. ol the Conf. on High-
Spin Nuclear Structure and Novel Nudear Shapes, April 13-15. 1988, 
Argonne National Laboratory, Argonne, Illinois: 4NL-PHY-88-2, p. 31 
(1988). 

Nuclear Reactions: •122|SnfS.5n), 6=174. 5 MeV: measured y-
multiplicity, summed yy-coin, l(r). "'Dy deduced levels, J, re rotational 
suprjrdeformed band, dynamic moment of inertia. 

08KO17 Neutron-Emission Spectra and SuperdofonnaSon in Light Nuclei 

J. J. Kotata, R. A Kiyger, P. A DeYoung, F. W. Prosser, Phys. Rev. 
Lett 61, 1178(1988). 

Nuclear Reactions: +12)C(,*0,xnyp), Es56 MeV; measured no-coin. 
"SI deduced shape transitions, superdeformation. 

68U1OI A SuperdefomtedBandln '"Co 

Y. -X. Luo, J. -O. Zhong, 0. J. G. Love, A. Kirwan, P. J. Bishop, M. J. 
Godfrey, I. Jenkins, P. J. Nolan, S. M. Mullirts, R. Wadswonh, Z. Phys. 
A329, 125(1988). 

Nuclear Bajcttons;+100JrJof»Sl5n), "Mof^.3n), E=16S MeV; maas-
ured Er, ly, Ylrcoln. '"Co deduced levels, rotational band, auperde-
formed band, moment of Inertia. 

UMa38 Superdefonnathn in "". mPd 

A. O. MacchJavelll. J . Burde, R. M. Diamond, C. W. Beausang, M. A. 
Oeleplanque, R. J. McDonald, F. S. Stephens, J. E. Draper, Phys. Rev. 
C3B, 1068(1986). 

Nuclear Reactions: «64)NI(MCo14na), ("Ca,3i>a), E--500 MeV; meas
ured iry-coln, n(8), Ey, ly. "", "'Pd deduced levels, J, n, moments ol 
inertia, supordoformatjon evidence. 

SDNoAA 

Ann. Rev. Nud. Part. Scl. 38, 533(1688) (review article) abstract 
unavailable. 

MHoZY Superdsformatlon in the A c 130-140 Region 

P. ) . Nolan, P. J. Bishop, Y. He, M. J. Godfrey, I. Jenkins. A Kirwan, 
R. Wadswonh, R. Hughes, S. M. Muffins, D. J. G. Love, Y. -X. Luo, J. 
-Q. Zhong. J. Simpson , Proc. of the Conf. on High-Spin Nuclear Struc
ture and Novel Nuclear Shapes, April 13-15. 1986. Argonne National 
Laboratory, Argonne, Illinois; ANL-PHY-88-2, p. 63 (1SS8). 

Nuclear Reactions: <.100)Mo("S,4n), E=150 MeV: measured E(y), l(y), 
yyycotn. '"Pd^S, 2n2p), E=1S2 MeV; measured yreoln, DSA. 
"Zn("Se. n2p), 6=300 MeV; measured yspecua. '"Ce, "'Nd, '"Sm 
deduced levels, J, - band structure, superdeformed bands. 

88Przw Search for Supe/nti,. - -.ied States in the Continuum of mGd 

S. Pilotte, P. Taras, F. Banville, S. Fllbotte, J. Gascon, B. Haas, H. R. 
Andrews, D. C. Radford. D. Ward , AECL-9750, p. 3-9 (1988). 

Nucrear Reactions: +l24,SnC°Si.6n), (=°SI,4n), ("SI, Sn), E=150 MoV; 
measured y-energy correlation; deduced residuals relative yields. l o G d 
deduced superdetormed states. 

88Ra19 A SuperdBtomied Band in '"Dy 

G. -E. Rathke. R. V. F. Janssens, M. W. Drigerr, I, Ahmad, K. Beard. 
R. R. Chasman, U. Garg, M. Hass, T. L. Khoo, H. -J. Komer. W. C. 
Ma, S. Pilotte, P. Taras, F. L H. Wolfs. Phys. Lett 209B, 177 (1988). 

Nuclear Reactions: +122(Sn(*^,5n), E=174 5 MeV; measured Tree* . 
y mufUpllcrty, Ey, fy. ""Dy deduced levels, J, n, y-branching, deformation, 
superdetormatjon features. 

MRzZY Search for Superdetonnatlon In 'MGd end mOs 

T. Rzaca-Urban, W. Gast. G. Hebbtnghaus, A. Kramer-Flecken, R. M. 
Ueder. H. Schnare, C. Senff, M. Thorns, W. Urban, 6 . de AngeUs, P. 
KJelnhernz, w. Starzeckl, J. Styczen, P. von Brontano, A. Dowald. J. 
Eberth, W. Ueberz, T. Mylaeus, A v. d. Wertn, H. Wolters. K. O. Zoll, 
S. Hoponer. H. Hubel. M. Murzel, H. Grawe, H. Kluge, K. H. Maier. R. 
Chapman, J. C. Lisle, J. N. Mo, J. D. Garrett, G. Sietlen, J. Bacelar, 
Proc of the Conf. on High-Spin Nuclear Structure and Novel Nuclear 
Shapes, April 13-15, 1988, Argonne National Laboratory, Argonne, 
Hinds; ANL-PHY-86-2, p. 46 (1688). 

Nuclear Reactions: +110)Pdf°Ar,4n), E=180 MeV; "°Nd("S, 4n), 
E=157 MeV; '"RurCa.4n), E=205 MeV; measured yr(8), yenergy 
correlation, yrooin. '"Gd, '"Os deduced levels, band structure, super-
defogmation evidence. 

BSRzZZ Search of Superdeformatlon In "°Os 

T. Rzaca-Urban. R. M. ueder. W. GasL W. Urban, J. Bacelar, J. D. 
Garrett G. Sletten. R. Chapman. J. C. Lisle, J. N. Mo, JUL-Spez-442, 
p. 30(1988). 

Nuclear Reactions: +150)Nd("S,4n), E=158 MeV; measured ly-coln. 
energy correiation. , K O s deduced superdeformation possibility. 



IV 

Prog. Part Nud. Phys. 21. 293(1969) (review article) abstract una
vailable. 

85SIZW Soma Resets on T-"sys tMimngthe Superdeformed Band In MDy 

J. Styczen H Guven, w . Urban, G. Hebblnghaus, W. Gasl R.Mene-
gazzo, P.KIeintwlnz,JUL-Spez-442, p.52(1988). 

Nuclear Reactions: •162rGd(a,4n), E=60 MeV; measured Yf«oln, i<6). 
oriented nudeL "*Dy deduced levels, J. ir, rtancning, superdeformed 
band. 

MT*20 FeeoVrig •>! txscntlaUJna Superdetormed B i n * »l l * y H/oV> Spin 

p. Tant, S. FBjotte. J. Guoon, B. HUM, 8. PHotte, D. C. Radford. O. 
Ward. H. R. Andrews, G. C. Ball, F. BanvMe, S. Coumoyer, D. Horn. 
J. K. Johansson, S. Monaro. N. Nadoo. D. PrevoU, C. Pruneau. D. 
Thlbault, D. M. Tucker. J. C. Waddlnaion , Phys. Rev. Lett 61, 1348 
(1983). 

Nucl—r RiectOna: +124)Sn(»SI,4n), (»SI.6n), ("SI, 6n), ("Sl.xn), 
E=140-160 MoV; measurer) •» yVeWs, -j sum cpeare, rmHUplitWes. ' "64 
deduced supordeformed band leatures. 

GBTwZZ Superdetormatlon - Perspeet/uos 

P. J. Twin, Proc. ol the Con!, on High-Spin Nuclear Structure end Novel 
Nuclear Shapes, April 13-15, 1988, Argonne National Laboratory. 
Argonne. Illinois; ANL-PHY-B8-2,p.83<1988). 

Nucletr Reactions: •f130)Te("Mg.6n), E=145 MeV; '"Pd("Ce, 4n). 
E=205 MBV, msflsurad not given. '"Gd, '"Dy deduced band structure, 
supardolormation. 

88 WnZR A Search tor Discrete Line Superdeformed Bends In "°Be end "*Pt 

J. 0. Waddington, J. K. Johansson, D. flajnauth, D. Tucker. H. R. 
Andrews. G. C. Bali, D. Horn, D. C. Radford. O. Ward, t*. P. Cat-
penier, V. P. janzen, L. L. Rledlngef, F. Banvllle, J. Gascon, S. 
Monaro, N. Nadon. S. Pllotte, D. Provost, P. Tares, D. Thlbautl, Proc. 
of the Conf. on High-Spin Nuclear Structure and Novel Nuclear Shapes. 
April 13-15. 1988. Argonne National Laboratory, Argonne, llinois; 
ANL-PHY-88-2. p. 41 (1988). 

Nuclear Reactions: *96]ZrTS,4n), 6=155 MeV; v"Gd(»SI. 5n), E=1S1 
MaV-. measured Tf-oota. -f«VKW ooneWUans. "*Ba, '"PI deduced lev
els. J. it. band structure, possible superdeformation. 

89AkZY Search for Low-Spin Supeidefdrmed States In "Hg 

Y. A. AKovall, E. A. Herwy. J. A. Backer, J. Kormldd, C. R. Bingham. 
R. Meyer, H. K. Carter, W. Scbmldt-Otl. I. C. Gtrtt, Y. -S. Xu, H. Car-
mlchael, ORNL-6S0B. p. 90(1989). 

Radioactivity: T l ; measured Ey, ft. En, la, ay, nwoln. YI<6). '"Au, 
'"Pt. "*lr, '"Hg deduced transitions. possible superdeformatlon. 

OSAttZZ Search tor Low-Spin Supordeformed Stales In mHg and mHg 

Y. A. AkovaB, H. K. Caner, W. D. Hamilton. I. C. Girit, J. BreBenbach, 
C. a Bingham. VV. Sdimktt-Ott. R. L. Knight, J. M. Bauer. J. A. 
Becker, E. A. Henry, R. A. Meyer, N.Roy, 4.Kotmk*l,BuU.Aro.Phvs. 
Soc. 34. No. 8. 1816, CC4(1989) 

RaeSMcnVfty: "*. TUB-) ; measured not ojven. ", '"Kg deduced lev
els. J, shape characteristics, possible superdeformatfon. 

B9AES TrmDo^xcitatlonoftheSupardgtorrnodBandlnmDy 

A. Aktereon, P. J. Twin, M. A. Bentley. A. M. Bruce, P. Fallon. P. D. 
Forsyth, 0. Howe. J. W. Roberts. J. F. Sharpey-Schafar. Daresbury 
Lab.. 1968-1989 Ann. Rept, Appendix, p. 50 (1989). 

Nucletr Reactions: +108)PdpCa.4n). E=197 MeV; measured ryaHn. 
energy correlations. '"Dy deduced levels. J. it, superdefomied bi nd. 

OSBaZC Search for Supertfefonned Bands In "Sr 

C. Baktash. M. A. Riley, G. Gaida-Bermudaz, A. Vlrtansn, M. L. Hai-
bert. V. Abenanto. D. C. Hensley, O. G. Sarantites. N. R. Johnson. T. 
M. Samtow, I. Y. Lea. H. C. Griffin. F. K- MoGowan, X. T. Uu . ORNL-
6508. p. 75 (1989). 

Nucletr Raacttont: •52|Cr<"S,2n2p). E=130 MeV; measured Yfcotn. 
"Sr deduced levels. J, ft. moments of inertia, band structure, possible 
superdaformation. 

BSBeYO UfetltnesmdUne^ritpesintheStiperrtefoanadBandot'''Oy 

U. A. Bentley, N. Rowlay, K. SchHIer, P. D. Forsyth, H. W. Cranmer-
GonJon. D. Howe, A. R. Mokhtar, J. D. Morrison, J. F. Sharpey-
Schafar, P. J. Twin, Daratbury Lab., 1988-1989 Ann. RapL . Appen
dix, p. 55 (1989). 

NucJatr nncHont: +108]Pd("Ca,4n), E=205 MaV; analyzed data. 
'"Dy deduced supardefomwd band features. 

SSBaYP ThtPopuklionUtclmlsm oltheSuptidahrmtdBindln ""By 

M. A. Bentley, A. AWeraon, P. Fallon, P. D. Foreyth, J. D. Morrison, J. 
V . Roberts, J. F. Sharpsy-Schafer, P. J. Twin, B. M. Nyako, C. A. Kal-
fts . Daraabuiy Lab.. 198S-1989 Am. RapL , Appendix, p. 62 (1989). 

Nucletr RttcUont: t108)Pd("Oa,<n), E= 105-212 MeV; measured ft 
coin. "*Dy deduced levols. J. it, euperdeformed band, level population 
intensity. Comparison with othor data. 

B9BeZD Evidence (or Superrieformatfon af N = 80, Z 64 

Ph. BaneL P. J. Daty, I. Ahmad, P. Fernandez. T. Happ. R. V. F. 
janssens, T. L. Khoo, 0- F. Moore, F. L. H. Wolfs. M. W. Drigort. K. B. 
Beard, D. Ye, Bull. Am. Phys. Soc. 34. No. 8. 1824, DC2 (1989) 

Unclear Retctlora: +98)Mo("TI,xn). E=219 MeV; measured rilffli 
deduced N=80, Z64 superdaformation. 

89DQ10 SvperdBformation In the OddOdd Nucleus "°Tb: Experimental search for 
superdetormad configurations 

M. A. Deleplanque, C. W. Beausang, J. Burde, R. M. Diamond, F. S. 
Stephens, R. J. McDonald, J. E. Draper . Phys. Rev. C39, 1651 
(1989). 

Mrelew Reactions: +i24)Snpp,X), E=160 MeV; measured E(y), i(y), 
f0), Yffcoln. '"Tb deduced levels, J, n, deformation, band structure, 
superdeformed band. 

•9Fa02 Stiperdoformed Bands to "°Sd and '"Tb: Evidence lor the Intluence ol 
high-N Intruder states at large deformations 

p. Fallon, p. Alderson, M. A. Bentley, A. M. Bruce, P. D. Forsyth, D. 
Howe. J. W. Roberts. J. F. Shaipey-Scnafer. P. J. Twin, F. A. Beck, T. 
Byrsld, D. Curten. C. Schuck, Phys. Lett. 216B, 137 (1989). 

Nucletr Reactions: +1301Te(*Mg.6n). 6=145 MeV; "TeCAl, 6n), 
E=150 MeV; measured rr<»ln, n(e). "°Gd, "'Tb daduced levels. J. n, 
superdefomied band structMre, ahapes, moments of Inertia. 

89G013 The Proton structure of the Superdeformed Bands in the W= 73Isotonas 
">Le.,"Ceend"'Nd 

M J. Godfrey, Y. He, I. JenMns, A. Kirwan. P. J. Nolan, R. Wads-
worm. S. M. MuHlns. J. Phys. (London) G15, L163 (1989). 

Nuclear Rotations: 451)VC,Se,3n), E=290 MeV; measured rrcoki. 
""La deduced levels, superdeformed band structure, shape leatures, 
moments of Inertia. 

BSGoZR A Superdeformed Band m "°La 

M. J. Godlroy, Y. He, I. Jenkins, A. Wnvan. P. J. Nolan, R. Wads-
worth, S. M. Mulins . Daresbury Lab., 1988-1989 Ann. Rept, Appen
dix, p. 30 (1989). 

Nuclear Reactions: +51)V("Se,3n), E=290 MeV; measured Yr-coln. 
1 v La deduced levels, J, n, superdeformed band structure. 

f 9HeYZ Search lor Low-Spin Soperdetormed States In '"Hg 

E. A. Henry, C. R. Bingham, Y. A. AkovaB, W. D. Schmktt-OB, J. A. 
Becker. R. A. Meyer, H. K. Carter, Y. S. Xu, J. Koroilckl. H. V. Carml-
chael. ORNL-6508. p. 150 (1989). 

RtdlosctMty: '"Tl; measured Ey. fr. TT. mwoln, Eo, In. '"Hg deduced 
levels, possible superdeformation. 
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89HeZI Mean Uietime Measurements in the Superdeformed Band In '"Ce 

Y. Ha, M. J. Godfrey, I. Jenkins, P. J. Nolan, R Wadsworth. S. M. 
Muffins, J. R. Hughes , Dareebury Lab. , 1388-1989 Ann, Rapt , 
Appendix, p. 32 (1989). 

Nuclear Reaction!: +100)Mo("S,5n), E=155 MeV; measured centroid 
shuts. '"Ce deduced levels, superdeformed quadrupola moment 

t»sZRrxscoveryolaDmeteSupeidelormeilBanillnmG<l 

G. Hebblnghaus, K. StraWe, T. Rzaca-Urban, D. A i m , D. BalabaroM, 
E. M. Back, P. von Brentano, W. Qatt J. Eberth, H. Hubel, H. Kluge, 
A. Kramer-Fleckan, R. M. Uedar, H. Meter, W. Schmta, M. Thorns, W. 
Urban, H.WoKera. K.O.Zell,JUL-Spel-»99, p.28(1688). 

Nuclear Strvctura: t 1« |Gd; analyzed data; deduced discrale super-
deformed band m "*Qd. 

I9JOM Multiple SupardaUrmed Bands In'"Dy 

J. K. Johansson, H. R. Andrew*, T. Bengtsson, A. Djaafrf, T. E. Drake, 
S. FHbotte, A. GaHndo-Urfbarrl, D. Horn, V. P. Janzen, J. A. Kuehner, 
S. Monaro, N. Nsdon, S. Pllotte. D. Prevoat, D. O. Radford, I. Ragnars-
son, P. Tares, A. Tehaml, J. C. WetJdlngton, D. Ward. S. Aberg, 
Phys. Rev. Lett 63. 2200(1989). 

Nuclear Reactions: +124)SnfS,5n), E not given: measured nrcoin, 
sum spectra. '"Oy deduced levels, J, it, momenl ol Inertia, band struc
ture, deformation, superdeformatjon features. 

B9K02L Superdeformation a Spin Nul dans "Pt 

A. Korlchi, Ch. Bourgeois. N. Parrin, H. Sergolle. M. G. Porauet F. 
Hannachi, S. Bastin. N. Redon, M. Meyer. R. Beraud, Ph. Quenon, H. 
Hubel, Univ. Paris. Inst Phys. NucL , 1989 Ann. Rapt. p. E33 (1989). 

Nuclear Raactiona: +176)Yb("0,5n), E=145 MeV; measured 7-spectra. 
'"PI deduced levels, J, n. 

89UIZV A Search for Superdetormation In "Zr 

C. J. Lister, P. Chowdhury. P. Erwis, B. Crowe), H. R. Andrews, D. 
Horn, D. C. Rarltord, D. Ward, S. PHoras, J. C. Waddkigtort, J. K. 
Johansson . AECL-9859, p. 3-S (19e9). 

Nuclear Reactions: .t60]Ni("Si,2n2p). E=135 MeV; measured r 
multiplicities. 8n spectrometer; deduced possible superdeformatjon 
effects. 

89MO08 Observation ofSuperdetormatonin"'Hg 

E. F. Moore, R. V. F. Janssens, R. R. Chasman, I. Ahmad, T. U Khoo, 
F. L H. Wolfs, D. Ye, K. B. Beard. U. Garg, M. W. Drigert, Ph. Benet 
Z. W. Grabowski. J. A. Cizewski, Phys. Rev. Lett 63, 360 (1989). 

Nuclear Raactlona: +160K5d(*S,5n), 6=172 MeV; measured -jr-coin. 
'"Hg deduced superdeformed band structure, shape characteristics. 

IWolS lading ol trie Supmtetormod Band In^'tlg 

E. F. Moore, R. V. F. Janssens, O. Ye, M. P. Carpenter, P. Fernandez, 
I. Ahmad, K. B. Beard, Ph. Benet R. R. Chasman, M. D. Ditgert, T. L 
Khoo, F. L. H. WoHs . Bull. An. Phys. Soc. 34, No. 8, 1816. CC5 
(1989) 

Nuclear Structure: +191)Hg: measured not given; deduced suparde-
formed band feeding features. 

(9MoZX Feeding c! the Superdelormod Band In mDy 

E. F. Moore. I. Ahmad, M. Hass, R. V. F. Janssens, T. L. Khoo, H. -J. 
Korner. W. C. Ma, G. -E. Rathke, F. L H. Wolfs. U. Garg. D. Ye, K. 
Beard. Z. Grabowski. M. W. Origan . Bull. Am. Phys. Soc. 34. No. 4, 
1234, J3 8(1989) 

Nuclear Raactiona: +120}Sn(*S,4n), E=172 MeV; measured not given. 
'"Dy deduced levels, bend structure, deformation, superdetormatlon 
features. 

89MuZR Normal and Highly Deformed Rotational Bands In "Sm and <"Nd 

S. M. Muims. Thesis, Univ. York (1889). 

Nuclear Raactlona: -t64)Zn("Se,n2p), 6*290 MeV; "Mo("Ti. n2p), 
E=210 MeV; '"Pd(*S,n2p), E=1S2 MoV; measured n r « * i , DSA. '"Sm 
deduced levels, band structure, configuration. ""Nd deduced levels, J. 
n; superdaformed band, quadrupole moment Cranked shell model, total 
Routhian surface calculations. 

89NyZX Search tor SuperdeformaSon m '"La 

B. M. Nyako. S. Andre, D. Bameoud. F. A. Beck, H. El-Samman, C. 
Foln, J. Genevey, A. Glzon, J. Glion, M. Jozsa, J. C. Merdlnger, L 
Zolnal, ATOMK11988 Ann. Rapt, p. 16 (19B9). 

Nuclear Raactkme: •100)Mo(vS,4np), E=165 MeV; measured T I N * * . 
'"La deduced levels, bend structure, possible auperdeformation. 

•BflaZX Search tor a Second Superdetormed Band In '"Nd 

D, C. Rattlord. H. R. Andrews, B. Heraklnd, J. F. Sharpey-Scnafer, S. 
Pilotto, s. Flbotte. 0. prevost, J. K. Johansson, J. C. Waddlngjon , 
AECL-9859, p. 3-8 (1989). 

Nuclear Reactions: +n0|Pd("SI,8n), E=151, 165 MeV; measured it 
coin, ^multiplicity, sum spectra. '"Nd deduced levels, J, a-, band struc
ture, shape, no evidence for second superdeformed band. 

BSRoZS Search for a Superdeformed Band Hi >"Hg 

H. Roy. J. A. Becker. E. A. Henry, J. A. ClzewsW, M. J. Brlnkman. C. 
Boausang, M. A. Deleplanqm, R. M. Diamond, F. S. Stephens, J. E. 
Draper,Bull. Am. Phys. Soc. 34. No.8. 1816. CC7(1989) 

Nuclear Reactions: +l76)Yb(*,Ne,6n), 6=122 MeV; measured r-
spectra. '"Hg deduced levels, superdetormed band structure, moment 
<s! Inertia.. 

69SC02 Lifetimes and Uneshapes In Superdetormed Bands 

K. SchUfer, B. Herskind, J. Gascon. 2. Phys. A332, 17 (1989). 

Nuclear Structure: +152JDy; calculated levels, T,„. BW, l(r); deduced 
normal, superdeformed state mixing. Statistical model, Monte Carlo 
simulation. 

89SC30 7 Decay of fnfl Superdetomted Shape Isomer In ""U 

J. Schlrmer, J. Gerl, D. Habs, D. Schwofm, Phys. Rev. Lett 63, 2106 
(1989). 

Nuclear Reactions: +235)U((",p), E=11 MeV; measured t time spectra, 
missing energy vs delayed sut,1 energy. "Hi deduced isomer, decay, 
auperdeforrnatior features, rdecay to fission branching ratio. 

>9ScZS Search tor Superdeformatlon ln"°Os 

H. Schnare, T. Rzaca-Urban, D. Btlabanskf, W. Gasl G. Heb-
binghaus. A. Kramer-FlecKen. R. M. Ueder, w. Urban, K. H. Maler, G. 
Skrten, JUL-Spez-4W, p. 41 (1989). 

Nuclear Reactions: •150)Nd("S,4n), E=158 MeV; measured Ey, rt 
coin, iHhultipBcitles, rr-energy correlation. '"Os deduced ievelc, band 
deformation, superdeformation feaujres. 

SSTa12 Additional Superdelormed Stales In the Continuum of "Gd 

P. Tares. S. Flibotta, J. Gascon, B. Haas, S. Pilotte, D. C. Radford. D. 
Ward, H. R. Andrews, F. Banville. J. K. Johansson, J. C. Waddington, 
Phys. Lett. 222B, 357(1989). 

Nuclear Reections: *124)Snf°Si,Sn), E=150 MeV; analyzed data. 
'"Gd deduced levels, J, n, superdeformation. 

I9WI19 High Spin States In "Kr. Approaching superdeftjmatlon In the A = en 
Region 

D. F. Winchel, M. S. Kaplan, J. X. Saladin, H. Takal. J. J. Kolata, J. 
Dudek, Phys. Rev. C40, 2672 (1989). 

Nuclear Reactions: +46yTi("S,n2p). E=97 MeV; measured Tfcom. 
"Kr deduced levels, J, n, moment of IhertJa, possible superdeformallon. 
Cranked t-.FB calculations. 



VI 

Nuclear Structure: +75)Kr; olculslM Roumlans, moments of inertia; 
deduced possible superdeformaVon. Cranked HFB. 

agzuot Nen-Yrast States In '"Dy Around 22(l>barj, the Region i i » itrilen the 
Discrete Supenlelbrmed Band Drains 

K. Zuber. E. Bozek, F. A. Back, P. Benet T. BynM, 0 . Curler), Q. 
Duchene, C. Gehrfnger. B. Hits. A. Kreiner, J. C. Merdaiger, P. 
Romaln, J. p. Vivien, Z. Priys. A332, 231 (1669). 

Nuclear Reactions: +124JSn("S,4n), &132 MeV; measured rr«Xn. 
'"Dy deduced levels, J, n, euperdeformed bind dnkiege. 

MAeZZ Superdehrmed Band in '"Gd: First ofteerwtron of bend crossing 

S. Aslwg, D. Albe>, 0. Balabenskl. E. M. Beck, T. Bengttson, P. von 
Brentino, J. EDerth, W. Gust. Q. Hebbinghaus, H. Hubel, R. M. 
Uedei, K. H, Meier, E. Ott, I. Regneneon, T. Race-Urban, W. 
Schmltz, H. Schnera, K. Strahle, J. Theuerkeuf, W. Urben, H. Woltera, 
K. O. Zell, JUL-Spez-562, p. 65 (1980). 

Nuclear ReacUona: •110)Pd(«Ar,4n), E=176 MeV; meuured Ey, ry, 
y(l), ir correlation matrix. ""Gd deduced levels, J, it, superdetormed 
band structure. 

OOAtZY Population of toe S^perderormed Continuum in mOy 

A. AkJerson, P. Fallon, P. D. Foreylh, D. Howe, J. W. Boberts, J. F. 
Sharpey-Scfcater, P. J. TvWn, M. A. Banlley, A. M. Bruce , Darasbury 
Labs., 1989-1990Arm.Rapt. Appendix,p.49(1990). 

Nuclear Ruction*: +108)Pd("C*,)cn), &=197 MeV; measured yrcoki. 
m D y dsdiiced supordeformad continuum features. 

90AIZZ The Collectivity of the Superosfamwd Sand in '"Dy at the Point of Do-
Excitation 

A. AWerson, I. All. D. M. Culler, P. Fallon, P. D. Forsylh, M. A. Riley. 
J. w. Roberts, J. F. Sfiarpey-Schaler, P. J. Twin, M. A. Bentley, A. M. 
Bruce . Daresbury labs. , 1989-1990 Ann. Rapl , Appendix, p. 47 
(1990). 

Nuclear Reactions.- +10B)Pdf*Ca.xn), E=197 MaV; measured DSA, y-
murtlpllclty, transition fractional Doppler ems. '"Dy deduced euperde
formed band quadmpole moment 

9QAZ03 Superdeformed Sands In "*Tt 

F. Azalez, W. H. Kelly, W. Korten, M. A. Deteplanque. F. S. Stephens. 
a M. Diamond, C. W. Beausang, J. A. Becker, E. A. Henry, J. E. 
Draper. M. J. Brinkman, S. W. Yates, A. Kuhnert E. Rubel. Z. Phys. 
A336. 243 (1990). 

Nuclear ReacUom: +176)Yr>("Na,5n), (^Na.4n), ("Na, 6n), E=116, 
122 MeV; '"TafO.on). ("O. Sn), ("0.4n), 6=95-104 MeV; measured 
yyr-coJn. "*T1 deduced levels, J. x. superdeformed band structure. 

9OAZ0S Supertfefbrmed Bands in r M T I 

F. Azalez, W. H. Kedy W. Korten, M. A. Deleplanque, F. S. Stephens, 
R. M. Diamond, C. W. Beausang, J. A. Becker, E- A. Henry, J. E. 
Draper. M. J. Brinkman. S. W. Yal A. Kuhnert. E. Rubel . Nud. 
Phys. A520. 121c (1990). 

Nuclear Reactions: *176)Yb("Na.4n), (=Na,5n), (*Ua. 6n), E=116, 
122 MeV; l "Tl ("0 ,X) . 6=95-104 MeV; measured Tf r -«* l T l 
deduced levels, supefdeformed band structure. 

9QBe01 Observation olSuperdetbrmationbt mHg 

J. A. Becker. N. Roy, E. A. Heray, M. A. Oeleptanque, C. W. 
Baeusang, R. M. Diamond, J. E. Draper, F. S. Stephens. J. A. 
Clzewskl, M. J. Brinkman , Phys. Rev. C41. R9 (1990). 

Nuclear Reactions: +176)Yb(I>Ne,6n), 6=122 MeV, measured rr-coln. 
l n H g deduced levels, J, n, superdeformed band structure. HERA detec
tor array. 

90BO11 Observation ol Superdelormed Bands In '"lilf; 

C. W. Beausang, E. A. Henry, J. A. Becker, N. Roy, S. W. Yates, M. 
A. Deleplanque, R. M. Diamond, F. S. Stephens, J. E. Orapsr, W. H. 
Kelly. J. Burde. R. J. McDonald, E. Rubel. M. J. Brinkman, J. A 

CizemW, Y. A. AtovaU. Z. Ptlys. A33S, 325 (1090). 

Nuclear Reactions: «.1S0)Nd("Ca,4n). C"Ca,Sn). E=195-210 MeV; 
measured yrr. Yfcoln. 1 M Hg deduced levels, J, it, superdeformed band 
structure. 

fiOBrlO SuperdetormaSon in Lead Nuclei 

M. J. Bnnkman, A. Kuhnen, E. A. Henry, J. A. Becker, S. W. Yates, R. 
M. Diamcnd, M. A. Deleplanque, F. S. Stephens. W. Korten, F. Azalez, 
W. H. Kalry, J. E. Draper, C. W. Beausang. E. Rubel, J. A. Clzewskl, 
Z.Phya. A336, 118(1990). 

Nuclear Reactions: ti76)Yb(~Mg,u<), E.122-132 MaV; measured r f 
coin. < H , '"PC deduced levels, J, n, auperdefonned band structure. 

MBrZN supereeformedBands In mHg 

M. J. Brinkman. E. A. Henry, C. W. Beauung, J A. Becker, N. Roy, 
S. W. Yates, R. M. Diamond, M. A. Deieplanque, F. 8. Stephens, J. E. 
Draper, W. H. Kelly, R. J. McDonald, J. Burde, A. Kuhnert, W. Korten, 
E. Rubel, J. A. Clzawskl, Y. A. Akovall. Proc. Inter. Corrt. Nuclear Struc
ture ol the Nineties, Oak Ridge, Tennessee, Vol. 1, p. 5(1990). 

Nuclear Reactions: •i76)Yb(»Ne,6n), '"Ndpca.Sn). E not given; 
measured yspectra. '"Hg deduced levels, J, x, tuperdetormed band 
structure. 

BOBrZQ Saaich lor Superdoformed Bands in Lead 

U. J. Brinkman, J. A. Clzewskl, A. Kuhnert E. A. Henry, J. A. Becker, 
S. W. Yates. R. M. Diamond, M. A. Deleplanque, F. S. Stephens, R. J. 
McDonald. W. Korten, F. Azalez. W. H. Kelly. C. W. Beausang, J. E. 
Draper. E. Fubel. Bull. Am. Phys. Son. 35, No. 6, 1398, HS 14 (1990) 

Nuclear Reactions: +176|Y6f ,Mg,xn), E=t22, 127, 132 MeV; meas
ured Ey. "•, "*Pb deduced superdefcrmed band structure. 

SOBrZX Search lor Superdelormed Bands in '"Hg 

M. J. Brinkman, J. A. Clzawskl, E. A. Henry. J. A. Becker, N. Roy, S. 
W. Yates. A. Kuhnert C. W. Beausang, R. M. Diamond, M. A. 
Deleplanque, F. S. Stephens, R. J. McDonald, J. Burde, W. Korten, J. 
E. Draper, E. Rubel. W. H. Kelly, Y. A. Akoveli, Bull. Am. Phys. Soc. 
35. No. 4, 1017, H6 11 (1990) 

Nuclear Reactions: +l76)Yo(-Ne.5n). "•NdCCa.sn), E not given; 
measured Ey. "*Hg deduced levels. J , it, supeRfeformed band structure. 

WByOI Observation of Identical Soperdetormed Bands In N > 85 Nuclei 

T. ByrsW, F. A. Beck, D.Curlen, C. Schuck, P. Fallon, A. Alderson, I. 
All, M. A. Bentley, A. M. Bruce, P. D. Forsyth. D. Howe, J. W. Roberts, 
J. F. Sharpey-Schafer. G. Smith, P. J. Twin, Phys. Rev. Lett B4. 1650 
(1990). 

Nuclear Reactions: »130)Te(,aMg,6n), E=145 MeV; " T e f A l , 6n). 
EslSO MeV; measured rfooin, sum spectra. '^Gd, 1 ( , Tb deduced lev
els, J, x, superdeformed band structure. 

tOCait Borax) Superdohnned Bands In '"Hg 

M. P. Carpenter. R. V. F. Janssens, E. F. Moore, I. Ahmad, P. B. Fer
nandez, T. L Khoo, F. L H. Wolfs, D. Ye, K. B. Beard, U. Gary, M. 
W. Drkjort Ph. Benet R. Wyss, W. SatuJa, W. Nazarewicz, M. A. 
Riley.Phys.Lett 240B, 44(1990). 

Nuclear Reactions: *160jGdf"S,5n). E=167. 172 MeV; measured rr 
com. '"Hg deduced levels, J, it, supsrdeformed band structure. 

90Ca37 Evidence ol Time Delay in the Decay ol the Supenlelormad Bands ol'". 
"rig 

M. P. Carpenter. D. Ye, R. V. F. Janssens, T. L Khoo, I. Ahmad, K. B, 
Beard, Ph. Benet J. A. CizewsM, M. W. Drtgen, p. Fernandez, U. 
Garg, E. F. Moore, F. U H. Wotfs , Nud. Phys. A520, 133c (1990). 

Nucaaar ReacUona: *1fa]Gdl^S,4n). ("S,5n), E=167 MeV; measured 
rrccifl. w , 1 KHrj deduced levels, J, n, superdeformed band decay time 
delay. 

90CU05 Landau-Zener Crossing In Superdeformed '"rig: Evidence lor octupde 
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convtations In superdeformed nuclei 

D. M. Cullen. M. A. Riley, A. Alderson, I. AIL C. W. Beausang. T. 
Bengtsson, M. A. BentJoy, P. Fallon, P. D. Foraylh. F. Hanna, S. M. 
Mutins, W. Nazarewlcz, H. J. Poyntef. P. H. Regan. J. W. Roberts, W. 
S&tula, J . F. Stv&t(»y-Sctva.ter, J. Simpson, G- Stelton, P. J. Twin, R. 
Wadsworth, aWyss.Phys.Rev.Lett 65, 1547(1990). 

Nuclear Reactions: +150)Ndf*Ca,5n), 6=205,213 MeV; measured Ey, 
IT, TT-coki. '"rig deduced levels, J, it, auporderormed bend structure, 
shape features. 

»OCu06 Evidence for Octupole Softness ot to Supardafor.ri»d Shape from Band 
Interactions In ' " , '"Kg 

D. M. Cullen, M. A. Riley, A. AWenjon, I. All, T. Bengtsson, M. A Bent-
ley, A M. Bruce, P. Fallon, P. D. ForeytH, F. Hanna, S. M. MuKina, W. 
Nazarewlcz, R. Poynler, P. Regan, J. W. Roberts, W. SatuW, J. F. 
Sherpey-Schafer, J. Slmpaon, Q. Sletum, P. J. Turin, R. Wadeworth, 
RWyss.Nud. Phys. A520, (05c (1990). 

Nuclear Reaction*: * t S 0 K w r C a M . E*2& MaV; '"Ndpca, 6o), 
E=213 MeV; measured yycoln. '". '"Hg deduced levels, J, it, superde-
formed band structure, 

90DI01 Line Shape and Uptimes In toe "NdSupsidelormed Band 

R. M. Diamond, C. W. Beausang, A O. MacdilaveH, J. C. Bacelar, J. 
Burde, M. A. Deleptanque, J. E. Draper, O. Duyar, R. J. McDonald, F. 
S. Stephens, Phys. Rex. C41, R1327 (1990). 

Nuclear Reactions: +100,MoP°Ar,5n). E=175 MeVi measured fflrooln, 
DSA. , M Nd deduced levels, J, it, superderdrmed band features, transi
tion quadrupole moment 

90DrZZ Search for Superdelormatlon In "°Hg 

M. IN. Drtoerl, \. Ahmad, M. P. CarpeMei. P. Femawiei. R. V. F. 
Janssens. T. L. Khoo. E. F. Moore, F. L. H. Wolfs. D. Ye. K. Beard, 
U. Garg, Ph. Benel , Bull. Am. Phys. Soc. 35. No. 4, 1016, H6 8 
(1990) 

Nuclear Reactions: +160)Gd("S,4n). E=1S9 Mev: measured y-spectra. 
"°Hg deduced levels, superderormed band features. 

90FO07 Fwton Excitations In the Superdetormed Wan of '"77 

P. B. Fernandez, M. P. Carpenter, R. V. F. Janssens, I. Ahmad, E. F. 
Moore. T. L. Khc~. F. Scarlsssara, I. 6 . Bearden, Ph. Benet P. J. 
Daly. M. W. Orig • . >S. Garg. W. Ravtol. D. Ye, S. Pilotte, Nucl. Phys. 
A517. 386(1990,. 

Nuclear Reaction*: +1«HSsl("OlM, 6=167 MeV; measured Br. ly, 
rrcoln. " T i deduced levels, J, it, rotational, superdeformed bands 
characteristics. Enriched targets, Ge detectors, array of Compton 
suppressed spectrometers, 4n bismuth germanate array, cranked 
Woods-Saxon calculations. 

BOGaZO The Role of Charged Particles * i tfw Population or the "Nd Supetde-
formed Band 

A. GaCndo-Urfcarri. T. K. Alexander, H. R. Andrews, G. C. Ball, T. E. 
Drake, S. Flbofte. J. S. Forster, V. P. Janzen, J. K. Johansson, S. 
Pilotte, D. Prevost D. C. Radford. P. Taras, J. Waddlngton, D. Ward. 
G. Zwartz , Proc Inter. Conf. Nuclear Structure of the Nineties, Oak 
Ridge, Tennessee. Vol.1, p. 14(1990). 

Nuclear Raacdom: +105)Pd("S,X). E=1S5 MeV; measured (charged 
partJeteyf-coin, PYr 0 3 ^ . ' " ^ deduced supentefMcadhand-

B0Ha25 Feeding of the Superdeformed Yrest Band In mGd 

B. Haas, J. P. Vivien, S. K. Basu, F. A Beck. Ph. Benel. T. Byrski. D. 
Curten, G. Duchene, C. Gehrlnger, H. Kluge, J. C. Merdinger. P. 
Romaln. D. Santos, S. Fltootte, J. Gascon, P. Taras, E. Bozek, K. 
Zuber. Phys. U t t 245B. 13(1990). 

Nuclear Reactions: +124)Sn("SI,5n), E=15O-160 MeV: measured y 
spectra. wGdrieducedsuperdeformedyrastt'ndrelativaly. 

90Ha31 Observation of Excited Proton end Neutron Configurations in the Super-
deformed "Gd Nucleus 

B. Haas, O. Ward. H. R. Andrews, G. C. BaH, T. E. Drake, S. FMbotto, 
A Galndo-Uribarrl. V. P. Janzen, J. K. Johansson. H. Kluge. J. 
Kuahner. A. Omar. S. Pilotte, D. Prevost J. Rodriguez, D. C. Radford. 
P. Tares, J. P. Vivien, J. C. Waddlngton. S. Aberg , Phys. Rev. C42. 
R1817 (1990). 

Nuclear Reactions: +124)Snf"SI.5n). E=155 MeV; '"Sn("P. 5n), 
E=156 MeV; measured yspectra, yy-com. ' " IM deduced levels. J. rt, 
superdeformed band structure. 

eOHeSS Superdehrmed Bands In "Hg and '"Hg 

E. A Henry, M. J. Brinkman, C. W. Beaucang, J. A Becker, N. Roy, 
S. W. Yates, J. A. Clzawskl, R. M. Diamond, M. A. Deloptanque, F. S. 
Stephens, J. E. Draper, W. H. Kelly, R. J. McDonald, J. Burde, A. 
Kunnert, W. Korten, E. Rubel, Y. A Akovall , Z. Phys. A335, 381 
(1990). 

Nuclear Reaction: +i76)Yb(»Ne,6n), <"Ne,6n), E=1 te, 122 MeV; 
""Nd("C*,Sn), ("Ca,4n), 6-195-210 MaV; maasured mrcoln. '", '"Hg 
deduced levels, J, re superdeformed band structure. 

MHe12 Outdmpole Moment of lire Superdelonned Band In '"Ce 

Y. He, M. J. Godfrey, I. Jenkins. A. J. Kirwan. P. J. Nolan. S. M. Mul-
llns. R. Wadsworth, D. J. G. Love, J. Phys. (London) G16, 657 (1990). 

Nuclear Reactions: i ioo)Mo("S,5n), E=155 MeV; measured Tr<»ln, 
DSA '"Ce deduced levels, J. rr, mean T V 1 , p,, superdeformed Intrinsic 
quadrupoie momenl, band structure. 

90He23 Properties of Superdefonned Bands In the A ~ 194 Region 

E. A Henry, J. A. Becker, M. J. Brinkman, A. Kunnert. S. W. Yates, M. 
A Deleplanque, R- M. Diamond, F. S. Stephens, C. W. Beausang, W. 
H. Kelly, W. Korten. F. Azaiez. J. E. Draper, E. Rubel, J. A. Clzewski, 
Y. A. Akovall, Nucl. Phys. A520. 115c(1990). 

Nuclear Reactions: •1S0)Nd(uCa,5n). E=200, 205, 210 MeV; 
"•YbPNe, sn), E=110, 116, 122 MeV; measured rrrcotn, relative ly. 
, M Hg deduced levels, superdeforrned band structure. 

SOHulO Superdsfomjafton in " V o 

H. Hubel. K. Theine, D. Merita, w. Schmitz, P. Willsau, C. X. Yang, F. 
HarmacVA, D. B. f ossan, yl. Giawe, H. Ktuge, K. H. Mate?, Nuct. Prtys. 
ASZO, 1250(1990). 

NucHar Reactions: +i58)Gd(*Ar,4n), E=178-188 MeV; measured yy 
coin, ry. , M Pb deduced supenleformAd band structure, moments of 
interta vs rotational frequency. 

MKMG Population of Superdelonned Bands, the Competition with Fission, and 
the Barrier between Norma) and Superdeformed States 

T. u Khoo, R. V. F. Janssens, E. F. Moore, K. B. Beard, Ph. Benet I. 
Ahmad, M. P. Carpenter, P. R. Chasman, P. J. Daly, M. w. Drioert, u. 
Garg. Z. W. Gmbowski,," L H. Wofls. O. Ye , Nucl. Phys. A520, 169c 
(1990). 

Nudaer Reactfona: •160)Sdf^S.4n), E=154-172 MeV; '-'SnpS. 4n), 
E=170 MeV; measuTK) Yr«*>. Tmurur**y. " D y . "*Hg oedurad 
superdeformed band level entry, feeding spin features. 

SOU32 Band Crossing in the Supertiefomied BandofmGd 

R. M. Ueder, Nucl. Phys. A520. 59c (1990). 

Nuclear Reactions: +110)Pdf°Ar,4n), E=175 MeV; measured y 
muTUpllclty, DSA, ly. ^ ^ d deduced levels, superdelormed band tlruc-
ture. Nilsson assignments. 

90MO16 Lifetime Measurements In the Superdeformed Band of mHg 

E. F. Moore. R. V. F. Janssens, I. Ahmad, M. P. Carpenter. P. 8. Fer-
naidez, T. L. Khoo. S. L Ridley. F. L H. Wolfs, D. Ye, K. B. Beard. 
U. Garg. M. w. Drigert, Ph. Benet P. J. Daly, R. Wyss, W. 
NaiAWdtel, Phys. Rev. U t t 64, 3 « 7 (1990>. 

Nuclear fleactfona: ^leojGdf^S^), E=159 MoV; measured rrcotn, 
DSA , t a Hg deduced levels, Tta, B(E2), transition quadrupole moment J, 
n, superdeformed band structure. 
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SOUoZS Population of Superdelormed States and Competition with Fission 

E. F. Moore, ft V. F. Janssens, T. L Kt»o. I. Ahmad, M. P. Carpenter, 
R. ft Chasmen, F. L H. Wolfs, K. B. Bnid. 0. Ye, U. Garg, H i 
Banal, P. J. Daly, Z. W. GrabowsW, M. W. DrigM , Bull Am. Phys. 
S o t 35. No. 8, 1657, BC 9. (19901 

Nuclear Reactions: +i60)Gd("S,4n). E-1S4-172 MeV; measured nol 
glvan. " t tg deduced normal laval, superdeformed states entry polm 
comparison. 

•OMuZY ASuperdekxrrlodBendln "Eu 

S. M. MuMns, P. Fallon, 8. A. Forbes, Y. -J. Ho, M. 8. MetcaHe, P. J. 
Nolan, E. S. Paul, P. H. Regan. R. Wadswonh , Dnreebury Lab. , 
19B9-I990Ann.Rapt, Appendix,p.37(1890). 

Nuclmr Reactions: +H0)P(K rCl,5n), E=160 MaV; measured yycoki. 
' a Eu deduced superdelormed band structure. 

WRKS MuJdpte Supardalwmed Bands m ""Ho awl Their Dynamical Moments of 
Irtertm 

M. A. Rllay, D. M. CuJen, A. Aiderson, I. All, P. Fallon, P. 0. Forsyth, 
F. Kama, S. M. Mulina, J. W. Robarts, J. F. Stiarpey-Soheler, P. J. 
Twin, ft Poynler. ft Wadaworth, M. A. Benoey, A. M. Bnic*. J. Simp
son. G. Stetten. W. Nazarewicz. T. Bangtsson, ft Wyss , Nud. Phys. 
A512, 178(1990). 

Nuclear Reactions: tlSOlNrJCCa.an). E=205 M«V; maasurad Er, ty, 
Tfcoia ~Hg deduced levels. J, a, rotational, superdeformed band 
characteristics. Enriched targets, Ge detectors, array ol anH-Compton 
spectrometers, 4ti bismuth garmanate ball. Cranked Woods-Saxon and 
Nilsson model calculations. 

OOScSt The Population ol Superdelormed Bands in the A =150 Region by Com-
pound Reactions 

K. Schtlter. B. HersWnd, Nud. Phys. A520, 521c (1990). 

Nuclear Reaction* +124)Sn("SI,4n). '"Sn("S.4n), E not given: 
'"Pd("Co,4n), £=185-205 MeV; analyzed data: deduced superdetormed 
band population mechanism. 

e o s m Spin ASun/iwm in Superdelormed Hg Nuclei 

F. S. Stephens. M. A. Dsleplanque, J. E. Draper, ft M. Diamond. C. 
W. Beausang, w. Korten. w. H. Keuy. F. Azslez, J. A. Becker. E. A. 
Henry, N. Roy. M. J. Brlnkman, J. A. ClzewsW, S. W. Yates, A. 
Kuhneit. Phys. Rev. Lett. 64. 2623 (1990). 

Radioactivity: '", "*Hg; analyzed spectra; deduced superdeformed 
band spin alignment. 

90ThO1 Superdehrmation in '"Pb 

K. Theme, F. Hennachl, P. WWsau, H. Hubel, D. Mehta. w. Schmttz, 
C. X. Yang, D. B. Fossan, H. Grawe, H. Kluge, K. H. Maler. Z. Phys. 
A336. 113(1990). 

Nuclmr Aa»cliwM.-+1S8)Gd(*>Ar.4n), E=180,188 MaV; measured Yf 
coin. '"Pb deduced levels, J . * , supe^ormed rarri structure, dynamic 
moment of Inertia. 

90TwO2 Superoetomatwn - An Experimental Overview 

P. J. Twin, Nud. Phys. A520, 17c (1990). 

Compilation: A=152; compiled, reviewed data on superdefoimalion. 

90Wa24 Studies in Superdeformation at Chalk River 

D. Ward, Hud. Phys. A520. 139c (1990). 

Nudeer Reactiona: +124)SnCSI,Sn), E=1SS MeV; '"Sn("P. Sn). 
E=156 MeV; '»Pdf»S,2p). ("S. 2n), E»155 MeV; ramp! ad nrooln data. 
'"Gd, T b deduced banti structum. deformation, stiperdeformatlon 
features. B* spectrometer. 

SOYeOI SuperdahrmedBandln "Hg 

D. Ye, R. V. F. Janssens, M. P. Carpenter. E. F. Moore, ft R. Chas-
man. I. Ahmad, K. B. Beard, Ph. Benet M. W. Drigert P. B. 

Fernandez, U. Garg. T. L. Klwo. S. L. RMey. F. L. H. Wots . Pfiys. 
Rev. C41. R13(1990). 

Nuclear Reactions: •160)Gd("S,4n), E=162 MaV; measured rreoln. 
'"Hg deduced levels. J, it, superdelormed band structure. 

90ZU02 Superdekxrned Bands m '"J3du e PosstU Test ol me Existence d 
OOjpole Cormuaons m Superdelormed Bands 

K. Zuber, 0. Balouka, F. A. Beck. Th. Byrsld. D. Curtail. G. Duohene, 
C. Gaimngar, B. Haas. J. C. Mardmger, P. Romaln, D. Santos, J. 
Styczan, J. P. Vivian. J. Dudek, 7. Szymansld, T. Warner, Nud. Phys. 
A520, 1950(1990). 

Nuclear Reactions: +122|Sn("SI,5n), E=155 MaV; measured Ey, hf-
1 4 ,Gd deduced levels, superdeformed band structure. 

•1AI03 Slir' Identical • SupenMtormed Bands In '"71 

F. Azaku, W. H. Kelly. W. Kortan, F. S. Stephens, M. A. Deleplanque. 
ft M. Diamond. A. O. Macchlavelll. J. 6. Draper, E. C. Rubel, C. W. 
Baausang, J. Burde, X A. Backer, E. A. Henry. S. VJ. Yates, M. J. 
Bdnkman. A. Kuhnert T. F. Wang, Phys. Rev. Lett 66. 1030(1991). 

Nuclear Reactions: +181)Ta(»0,4n). r*O.Bfi). f "0 . 6n). E=95, 100, 
104 MeV; measured YTrcoin. " T deduced levels, superdefomied 
bands. 

S1Az04 Superdalormod Bands in '"77 

F. Azalez. W. H. Kelly. W. Korten. M. A. Deleplanque. F. S. Stephens, 
R. M. Diamond, J. E. Draper, A. O. Macchlaveni. E. Rubel, J. de Boar, 
M. Rohn, J. A. Becker. E. A. Henry. M. J. Brtnkman. S. W. Yates, A. 
Kuhnert. T. F. Wang. Z. Phys. A33S. 471 (1891). 

Nuclear Reactions: »181)Ta("0,xn), E=95-S04 MeV; '"W("N; 5n). 
("N,6n), E=90, 95 MeV; measured rfcoln. " T l deduced superde-
formed bands. 

91 Be12 fiamma-Ray Spectroscopy ot Superdetormed States In the Nucleus mOy 

M. A. BenHey. A. Alderson. G. C. Ball, H. W. Cranmer-Gordon. P. Fal
lon, B. Fant, P. D. Forsyth, B. HorsWnd. D. Howe, C. A. Katies, A. R. 
Mokhtar, J. D. Morrison. A. H. Nelson. B. M. Nyako, K. Schmer, J. F. 
Sharpey-Schafer, J. Simpson, G. Sletten, P. •'. Twin, J. Phys. (London) 
G17, 481 (1SS1). 

«uc»w Reactlona: *108)Pd("Ca.4n), E=205 MeV; measured Ey, iy. 
rrcom. rK»). DSA. '"Dy deduced levels, J. «, supardeformed band, 
intrinsic T u , quadrupole momem Mlcroecopic structure, Nllsson, 
Woods-Saxon models comparison. Monte Carlo simulations. 

91Be<8 Very Elongated Nuclei Near A =194 

J. A. Becker, E. A. Henry, S. W. Yates, T. F. Wang. A. Kuhnert, M. J. 
Brlnkman, J. A. Clzewsld. M. A. Deleplanque, R. M. Diamond, F. S. 
Stephens, F. Azalez, W. Korten, J. E. Draper, Nud. Instrum. Methods 
Phys. Res. B56/57. 500 (1991) 

N,seJaar Strucftmt: =194; "*. '"Hg; compled, reviewed data; deduced 
rem atpetdoinmalion tegton. 

SIBaZM Entry Spin Distributions lor Superoetbrmed and Normal States In "Hg 

Ph. Benet T. L Khoo, K. Beard, E. F. Moore, I. Ahmad, M. P. Car
penter, P. J. Daly, M. V;. Drigert P. B. Fernandez, U. Garg, Z. W. 
Grabowsld, R. V. F. Janssens, S. I - Rktey. J. Winn. F. L. H. Wotts, D. 
Ye, Bull. Am. Phys. Soc. 36, No. 4. 1387. M10 3(1S91) 

MucJear Reeetiona: +160)Gdr"S.4n). &1S4-172 MeV; measured not 
given. '"Hg deduced normal, superdeformed states spin distribution. 

91 BrZX A Search lor Superdetortned Oblate States *i "*»9 

' • . Brown, A. Marunez-Davakis, K. loannldes, W. D. M. Rae, A. 6. 
•'5h. S. i. Bennett, M. f toei. B. ft Futon, J. T. Murgalroyd, G J-

,apang, N. S. Jarvis, C. D. Jones, D. L Watson , Oareslyny Lab.. 
1990-1991 Am. Rept, Appendix, p. 67 (1991). 

NticHer Reactions: .>10jB("Si,"Mg), E not given: measured 
(particie)(paitlde)-coin total energy spectra following ejectte breakup, 
search lor superdeformation evidence. 



IX 

tlCuZY '", '"Hg Superdetormaaon Population with Light ton Batms 

D. M. CuHan, M. A. Riley, I. AH, C. W. Banning, P. Fallon, P. D. For
syth, F. Hanna, S. M. Mulllns, J. F. Sharpey-Schifer, G. Smith. R. J. 
Poyntar, R. Wadsworth , Daresbury Lab. , 1990-1991 Ann. Repl. . 
Appendix, p. 41 (1991). 

Nuclear Reactions: +186)W("C,6n), E=92 MaV; '"W("C, 7n), E=105 
MeV; measured Yf«iergy correlations. '"GdPS^n), E=162 MeV; 
measured not given. w , "*Hg deduced levels, J, it, superdeformed 
bands. 

BIDnMSuperoefomMrfSandsii'", mHg 

M. W. Drlgen, M. P. Carpenter, R. V. F. Jansians, E. F. Moore, I. 
Ahmad, P. B. Fernandez, T. L. Khoo, F. L H. WoKs, I. Q. Bearden, 
Ph. Benet, P. J. Daly, U. Garg, W. RevkH, D. Ye, R. Wyss . Nucl. 
Phys. A530, 452(1991). 

Nuclear Reactlona: •160|Gd( , ,S,xn), E=159,162 MeV; measured Er, 
hr, Yycoln, DSA. '", "°Hg deduced levels, J, n, T i n , superdeformed band 
characteristics. Enriched targets, Ge detectors, array of anti-Compton 
spectrometers, 4n bismuth germanate ball. Cranked Woods-Saxon 
model calculations. 

91Fa07 77» CotectMty end tho De-Excitation at the Yrtst Superderormed Band 
lnmGd 

P. Fallon, A. Alderson, I. All, D. M. CuHen, P. D. Forsyth It. A. Riley, 
J. W. Roberts, J. F. Shaipey-Schafer, P. J. Twin, M. A. B mttoy, A. M. 
Bruca . Phys. Lett. 2S7B. 269 (1991). 

Nuclear Reaction*: +130)Te{*Mg,6n), E»145 MeV; moribund Tfcdn 
spectra, DSA. ,KG(t deduced levels, J, it, deformation, superdeforma-
tion, band structure! quadrupole moment 

91FaZY An Experiment to Search for Superdeformation in mPb 

P. FaHon, C. W. Beausang, P Butler, N. Clarkson, O. M. Culen, F. 
Hanna, T. Hoare, S. M. Mulllns,.... , i Riley, J. W. Roberts. G. Smith, 
R. Wsdsworth, R. J. Poynter, M. A. BenUey, A. M. Bruce, J. Simpson, 
B. Cedarwall, B. Fant. L. O. Norlin , Dsresbury Lab., 1990-1991 Ann. 
Root. Appendix.p.45(1991). 

Nuclear Reactions: +164)Dy(5es.5n). E=165 MeV: measured rr-energy 
correlation. '*Pb deduced no superdeformation evidence. 

91HaZY Rotational Bands in the Odd-Odd "Pi Nucleus 

• C V. Hampton, A. Rtos, R. M. Ronnlnfjen, W. A. Otvter, Wm. C. 
McHarris.BulLAm. Phys.Scc. 36, No.4, 1361, K10 6(1991) 

Nuclear Reactions: +100)Mo("C1.5n). E=160 MeV; measured rrY-coin 
spectra. 1 M Pr doduced transitions, possible superdeformation. 

91He11 Observation of Superdetormed Band in mPb 

E. A. Henry, A. Kuhnert, J. A. Becker, M. J. Brlnkman, T. F. Wang, J. 
A. Cizewski, W. Korten, F. Azalez, M. A. De^planque, R. M. Diamond, 
J. E. Draper. W. H. Kelly, A. O. Macchlavaii, F. S. Stephens, Z. Phys. 
A338. 469 (1991). 

Nuclear Reactlona: +i73]YbfMg,Sn), E=128.132 MeV; measuiod Yr 
coin. '"Pb deduodd levels. J, n, superdetormed band dynamic moment 
of inertia. 

Ann. Rev. Nud. Part. So. 41, 321(1991) (review article) abstract 
unavatabte. 

91 KuZT Superosnvmed Band in mPb 

' Xuhnert, J. A. Becker, E. A. Henry. S. W. Yates, T. F. Wang, M. J. 
jrinkman. J. A. Cizewski, R. M. Diamond, M. A. Daleplanque, F. S. 
Stephens, C. W. Beausang, A. O. Macchlavel, W. H. Kelly. W. Korten, 
F. Azalez. J. E. Draper, E. Rjbel , Bull. Am. Phys. Soc. 36, No. 4, 
1368, M10 6(1991) 

N altar Reactions: +176)YbfMg,4n), ("Mg,6n). E not given; meas-
u ed not given. , N P b deduced levels, superdaformed band structure. 

t lMo l t KX-Rny Yields Associated wttfi the Superdetormed Band ol'"tig 

E. F. Moore, R. V. F. Janseans, I. Ahmad, M. P. Carpenter, A. M. 
Baxter, M. E. Bleich, P. B. Fernandez, T. Laurltsen, T. L. Khoo, I. G. 
Becrden, Ph. Benet. P. J. Daly. U. Garg. W. Reviol, D. Ye. Phys. Lett. 
26C3. 284(1991). 

nuclear Reactions: +160)Gd("S,4n), E-159 MeV; measured y-, X-ray 
spectra, T(X-ray)-coln, X-ray yields. ""Hg; deduced no strong superde-
tormed band EO decay. 

M Mu:a Superdelonnation and Double Blocking In w E u 

S. M. Mulllns, R. A. Wyss, P. Fallon, T. BynW, D. Cunen, S. A. 
Forbes, Y. -J. He, to. S. Metcalfe, P. J. Nolan, E. S. Paul, R. J. 
Poynter, P. H. Regan, R. Wadsworth , Phys. Rev. Lett 66, 1677 
(1991). 

Nuclear Reactlona: •110)Pd(»CI,Sn), E=160 MeV; measured rr-coln 
sum spectra. 1 0 E u deduced levels, superdeformed band. 

9fRz0f Bcdted' SuperdetormodBandIn mGd 

T. Rzaca-Urban, K. Strahle, G. Hebbinghaus, D. Balabansld, W. Gast 
R. M. Ueder, H. Schnare, W. Urban, P. von Bremano, A. DewakJ, J. 
Ebetth, E. On. J. Theuerkauf, H. Wolters, K. O. Zell, D. After, K. H. 
Maler, E. M. Beck, H. Hubel, W. Schmltz, Z. Phys. A339, 421 (1991). 

Nuclear Reactlom: +110)Pd("AMn), E=175 MeV; measured yrcoln, 
summed spectre. '"Gd deduced superdelormed band. 

91RZZZ Seardi for Superdeformation in ,MGd 

T. Rzaca-Urban. R. M. Ueder, K. Strahle, D. Belabanskl. W. Gast. A. 
Georglev, H. Schnare. M. Blnderberger, M. Eschenauer, S. Freund, E. 
OH, J. Theuetkaut, H. Wolters, K. O. Zell, J. Eberth, P. von Brentano. 
K. H. Maler, H. Grawa, C. Bach. R. Schubart, KFA-IKP Ann. RepL , 
1990, p. 23 (1991). 

Nuclear Reactions: +110)Pd("Ar,4n), ("Ar,5n), E=189, 200 MeV; 
measured By, ly, Y-multipllcny, DSA. , 4 \ , N G d deduced superdeformed 
bands. 

91ThZY Nuclear Dissipation and the Feeding of Superderormed Bands 

M. Thoennessen, J. R. Beene, F. E. Bertrand, C. Baktash, M. L Hal-
bert, D. J. Horon, 0. C. Hensley, R. L. Vamer, D. G. Sarantites, D. W. 
Stracener. W. Spang , Bull. Am. Phy;. Soc. 36. No. 4, 1271. C11 9 
(1991) 

Nuclear Reactions: *1S9)Tb("O.X), E not given; measured tflission 
fragment)-coin lollowing fusion. i n T a doduced GDR decay features, 
feeding of superdeformed bands. 

91Tw01 Superdetormed Nuclei at High Spin 

P. J. Twin, Nucl. Phys. A522, 13c (1991). 

Nuclear Structure: +152}Dy. '"Tb, I M Gd, 1 B Eu; anLiyzed data; 
deduced superdeformed band evidence. QfcVir data reviewed. 

91Wa14 Supeidalormatlon in ", "Pb 

J. F. Wang, A. Kuhnert, J. A. Becker, E. A. Henry, S. W. Yates, M. J. 
Srinkman, J. A. Cizewski, F. A. Azaiez. M. A. Daleplanque, R. M. Dia-
.nond. J. E. Draper, W. H. Kelly. W. Korten, A. O. Macchlavelli, E. 
Rubel. F. S. Stephens . Phys. Rev. C43, R2465 (1991). 

Nuclear Reactions: *1S4)Sm("Cajm). E=205 MeV; "^bTMg, xn). 
E=135 MeV; measured Yrcoin. , M , , w Pb deduced levels, superdeformed 
band features. Other isotopes discussec. 

91Wa24 Comment on ' Landau-Zaner Crossing In Superdetormed mHg: Evidence 
tor octupota correlations In superdeformed nuclei' 

P. M. Walker, Phyc. Rev. Let). 67. 1174(1991). 

Nuclear Stmctow: +193)Hg; analyzed -lata; deduced octupote correla
tions role in superdeformed states. 

91WaZV A Superdetormed(SD) Bandin mPb 

T. F. Wang, J. A. Becker, E. A. Henry. A. Kuhnert, S. W. Yates. M. J. 
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Bnnkman. J. A. CteowsW, F. A. Azalaz, U. A. Deleplanque, R. M. Dia
mond, J. E. Draper, W. H. Kelly, W. Korten, A. O. Maecnlave«. E. 
Rubel, F. S. Stephens . Bu». Am. Phys. Soc. 36, No. 4. 1388. M10 8 
0991) 

Nuclear fleee«ons: *148]Sm("Ce,icn), E=205 MeV; measured not 
given. '"Pb deduced superdekxmed band. 

SIZuOl ACompamttoStudyotSupenletamttlonln"•,'", "erf. PossS**nm-
testations at the Pseudo-SU, Symmetry, Octupole Shape Susceptibility 
and Sawtfelorrried Deep-Hole Excitations 

K.Zubw, O.Betauka, F . A . B * * , t h . ByiaW, O. Cmtan, G.O«Franc», 
G. Duchene, C. Gehrlnger, B. H u t , J. C. Merdlnger, P. Remain, D. 
Santos, J. Styezen, J. P. Vivien. J. Dudnk, I SzvmansW, T. R Werner 
.Phys.Loll 2548, 308(1991). 

Nucletr R M c X o n : +122)Snpsi3n). E=155 MeV; measured Ey, ly, 
sum spectra. ""Gd deduced levels, J, n. superoeformed band features. 
Model comparison. 

92AtZWODSsrvaSonof</» Decay Out of IheStipenlelormedBandln '"E" 

A. Atac M. Piiparinen. B. HarsUnd, J. Nybeig, G. Sletien, G. de 
Angels, R. M. Clark, S. A. Forties, N. G)wup. G. B. Hagemann, ?. 
Ingebretsen, H. J. Jensen, 0. Jerrestam, H.Kusakad, RM.Ueder, G. 
V. Marti, S. Mulftns, P. J. Nolan, E. S. Paul, P. H. Regan, D. Samono-
elto, H. Schnara, K. Strahle, M. Sugawara, P. O. Tkm, A. Virtanen, 
R. Wedsworth, Priv. Camm. (1992). 

Nucletr Reaction*: tltOIPdpCWn), 6=160 MeV; measuted rreoin. 
'"Eu deduced levels, J, it. Ttranching. superaeloimed to nomial band 
transitions. 

32Be18 Characterization otthe SupardetormedBend inMtig 

I. G. Baaiden, R. V. F. Janssens, M. P. CmosnlBi, E. F. Moore, L 
Ahmad, A M. Baxter, Ph. Benet, P. J. Daly. M. W. Drkjert, P. B. Fer
nandez, U. Garg, Z. W. GrabowsH, T. L Khoo, T. Laulttsen. W. 
Revid. D. Ye . Z. Phys. A341. 491(1992). 

Nuclear Roecttena: +160(Gdrs,5n), E*165 MeV; measured rfcoin. 
'"Hg deduced superdeformed band, levels, J, *. 

92BeZL Higher Superdeformed Band Members in "°Hg: Evidence (or a band 
interaction ( Question ) 

I. G. Bearden, R. V. F. Janssens, M. P. Carpenter, I. Ahmad, P. J. 
Daly. M. W. Drtgert, U. Garg, T. L Khoo. T. Lauritsen. Y. Liang. W. 
Revlol. R. Wysa , Proc. Int Com. Nuclear Structure at High Angular 
Momentum, Ottawa, p. 10 (1892); AECL-10613 (1992) 

Nucletr ReacOosa: +16n)Gdp,S,4n), E=159-165 MeV; measured rr 
coin, ymultinecity. "°Hg deduced saperderormed band, dynamic 
moment ol inertia, band interaction evidence. 

92BeZR Entrance Channel Efforts and the Supenfefonnsrf Band In mDy 

C. v. Beausang, A. AWeraon, I. All, M. A. 8entJe>-. P. J. Oegnall, G. 
de Hence, P. Fallon, S. Fltwaa, P. O. Forjyth, B. Ueas, P. domain, 
G. Smith, P. J. Twin, J. P. Vivien . Cont* . Int Conl. Nudaar Stnjcture 
at High Angular Momentum, Ottawa, p. 66 (1992); AECL-10613 (1992) 

S2BeZTr*eo^o/ff»SVperde/r*msdBar>d»l ,"W5. 77B mechanism end Con-
strains on the superdetormed bend energies end ml depth 

Ph. Benet. T. Uuritsen, T. L. Khoo. I. Ahmad, K. Beard, I. G. Bear-
dan. M. P. Carpenter. P. Daly, M. W. DrigerL P. B. Fernandez. U. 
Garo. R. V. F. Janssens, Y. Uang, E. F. Moore, W. Reviol, D. Ye , 
Coritrib. Ii.t- Conf. Nuclear Structure at High Angular Momentum, 
Oltawa, p. 54 (1992); AECL-10613 (1992) 

ATueleer fleactfona: +160)Gd(»S,4n), E=1S4.167 MeV; measured tran
sition h;, quaslcontinuum r-spectra. m H g deduced superdefonrad band, 
feeding mechanism. Model comparison. 

«2BeZV Shape Coexistence to High Spin In mHg 

I. G. Ejarden, M. P. Carpenter, A. M. Baxter, R V. F. Janssens, I. 
Ahmad, Ph. BenoL p. J. Daly, M. W. Drigert, P. B. Femand-z, B. 

Fomal, U. Garg, 2. W. Grabowsld, T. L. Knoo, R. M. Mayer, E. F. 
Moore, W. Revlol, D. Ye , Contrb. Int Conl. Nuclear Structure at High 
Angular Momentum, Ottawa, p. 18 (1992); AECL-10613 (1S92) 

Nuclter Heaetlone: *156]Gde ,S,4n), E=167 MeV; measured wtoin. 
'"Hg deduced levels. J. n, band strocwie. shape teatures, no superde-
formatjon evidence. 

82BIZZ Searcft for Low Spin Superdefonrmt Sates by Transfer Reaction 

J. Blons, D. Goutte. A. Leprem). R. Lucas, V. Meot, D. Paya, X. H. 
Phan, G. Baneau, T. Doan, G. Pedemey, Contrb. InL Conf. Nudear 
Structure at High Angular Momentum, Ottawa, p. 57 (1992); AECL-
10613(1992) 

Nuc/aw Hetctkm: +&3BWO,'K>). E=9 MeV/nudeon; " P t f •0,"C), 
E nci given; rmasured T «um spedra, ^partldercola '"Hg deduced 
superdeformed band population. 

92BrZY Shape Coaxfsfance in "*Pb 

M. J. Brinkman. A. Kuhnert. M. A. Stover, J. A. Becker, E. A. Henry, T. 
F. Wang, J. A. Clze«skl, R. M. Diamond, F. S. Stephens, M. A 
Detectanque, J. E. Draper. Oonttb. Int. Conf. Nucaur Structure al High 
Angular Momentum, Ottawa, p. 71 (1992): AECL-10613 (1992) 

Nuclear Reaction,: +176!Yb(»Mg,6n). E=132, 134 MeV; ""SmCCe. 
4n), E=205 MeV; '"sn("Ge,3n), E=305 MeV; analyzed data. '"Pb 
deduced supsrdeforrned. naar^iblate collective stales Interplay. 

92C1ZZ Identical Bands and Quantized Alignment In Supetdetdrmed A = 194 
Nuclei: evidence for e new kind or rotor 

J. A Ozewski. J. A. Becker, E. A. Henry, M. J. Brinkman. T. F. Wang, 
A. Kuhnert. F. S. Stephens, M. A. Deleplanque, R M. Diamond, F. 
Azatoz. A. O. Macchiaveli. J. IE. Draper, OonWD. lnt Cora. Nudear 
Structure at High Angular Momentum, Ottawa, p. 63 (1992); AECL-
10613 (1992) 

Nuclear Structure: =194; c-,alyzed dale; caduced superdeformed, 
identical band features. Spin-rotor framework. 

UDtZM Search for Transitions Deexdting the Superdoformed Band in '"Hg 

M. A. Oeleplanque, F. S. Stephens. R. M. Diamond, J. R B. Otvelra, 
J. Burde. J. E Draper, E. Rubel, C. Duyar, J. A. Becker, E. A. Henry. 
M. J. Brinkman, A. Kuhnert, T. F. Wang, M. A. Stoyer, C o m * . InL 
Cont. Nuclear Structure at High Angular Momentum, Ottawa, p. 79 
(1992); AECL-10613 (1992) 

Mrdaar SeecHon*.- +l761Yb(=Ne.6n). E=125,130 MsV; measured Tir-
cotn. ' t f Hg deduced superdeformed band transition Intensity features. 

92.T02 Entrance-Channel £,.'_ -s * i the Population of Supanleformed Bands In'", 
'"Go-

S. Rbotle, H. R. Andrews, T. E. Drai<e, A. 6aJndo-UnDarrl, B. Haas, 
V. J. Janzen, D. Prevosl, D. C. Padroni, i. Rodngoez, P. Romaln, i. 
p. Vtvten, J. C. Waddington, D. Ward, G. Zvnitz , Phys. Rev. C45. 
R83S(1992). 

Nuclear Reectlonr: -<24)Sn(»Sljtn). >=Snrsi^n). E=1SS MaV; 
"Ge("Gejm). E=313 MeV; measu.od Er. IT. Tf* 0" 1- ""• "Q11 deduced 
supenjeformed bands poiulatjon Intensity. Enriched targets, Compton-
suppressed hyperpure Ge array. 

92FI03 Multidimensional Analysis al High Resolution rRey Omta 

S. Flbotle. U. J. Huttmeler, P. Bednarczyk, G. de France, B. Haas. P. 
Romain, Ch. Theisen, J. P. Vivien, J. Zen , Nucl Instrum. Mtlhods 
Phys. Res. A320. 325(1992) 

Nuckmr Stmcturv: +14SK3d; analysed superdaformed band r-tmnsltion 
datr^ deduced transitions for use In Monte Carlo slmulabon. Mu)P-
dimonsional analysis, algorithm development. 

«2FoZX Lifetime Measurements on Superdeformad Bands In "Nd and ""Eu 

S. A Forbes. S. M. Mullins, P. J. Nolar. E. S. Paul, R la. Clarke, P. 
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H. Regan, R. Wadsworth, A. Atac, G. B. Hagemann, B. Herskind, J. 
Nyberg, M. J. Piiparirwn, A. DewakJ, G. Boehm, R. Kruecken. Contrib. 
Int Conf. Nuclear Structure at High Angular Momentum, Ottawa, p. 65 
(1992); AECL-10613 (1992) 

Nuclear Reactions: +110;Pd(*CI.4n), E=160 MeV; measured rrcoin, 
DSA , c ,Pd(*S,2n2p), E=150 MeV; measured rrcoin. '**Eu deduced 
superdeformed band states T w , deformation. '"Nd deduced superde-
formed band states T O T . 

92GaZX New Features in the Spectrum of mDy: Evidence for hyperdefOrmation ( 
Question) 

A. GaUndo-Uribarri. H. R. Andrews, G. C. Ball, T. E. Drake, G. Hack-
mann, V. P. Janzen, 8. M. Mulins, L Persson, D. C. Radford. J. C. 
Waddington, D. Ward, R. Wyss, Contrfb. Int Conf. Nuclear Structure at 
High Angular Momentum, Ottawa, p. 16(1992); AECL-10613 (1992) 

Nuclear Reactions: +120}Sn{"CI,4np), E not given; measured 
Yrtparticte)-coin, proton gated Cy-Ey correlation. t B D y deduced superde-
formed ridge, other ridges. Discussion of hyperdeformation evidence. 

92Ha35 Nuclear Superdefomatioo Data TeDlas 

X. -L. Kan, C. -L.Wu.AL Data Nud. Data Tables 52, 43 (1992). 

Compilation: A=130, 150, 190; compRed \f for transitions In superde
formed bands. 

92H&ZR Studies of Superdeformation in the A =150 Region 

B. Haas. V. P. Janzen, D. Ward, H. R. Andrews, D. C. Radford, D. 
Prevost J. A. Kuehner, A. Omar, J. C. Waddington, T. E. Drake, A 
Galindo-Uribarri, G. Zwartz "?. Rtootte, P. Taras, I. Ragnarsson , 
TASCC-P-92-11 (1992). 

Nuclear Reactions: +124), « "^SnTSi^fl, ("Si. xn), ("Si,xn), E=155 
MeV; measured Ey, ly, yy-coin, DCO ratios. ' " , ' " . ' * , ' " , "Sad deduced 
levels, J, it, superdeformed bands, y-ray multiplicities, total y-ray sum 
energy. Compton-suppressed hypsrpure Ge detector array, 4rc-blsmuth 
germanate balL Cranked shell-model-Strutinski calculations. 

92HaZT Recent Results and Future Prospects Along theN=ZUne with Radioac
tive Nuclear Beams and RMS 

J. H. Hamilton, A- V. Ramayya, Contrib.. 6th Intern. Conf. on Nit^ei Par 
from Stability + 9th Intern. Corf, on Atomic Masses and Fundamental 
Constants, Bemkastel-Kues, Germany, PE10(1992) 

Nuclear Structure: +72}, w , "Kn reviewed, analyzed data. "Ru; 
analyzed band structure; deduced tow spin superdefonnation. Nuclei 
along N=2 Tine. 

S2H. 2X A Superdefcrmed Rotational Band in'"Sm 

G. S. Hackman. A. GaKndb-Uribarri, V. P. Janzen, S. M. MuRins, D. 
Prevost, D, C. Radford, J. C. Waddingloo, D. Ward, Contrib. InL Conf. 
Nuclear Structure at High Angular Momentum, Ottawa, p. 81 (1992); 
AECL-10613 (1992) 

Nuclear Reactions: +124)Sn(>lMg,6n), K=145 MeV; measured y-
muftiplicity, total sum energy. M S m deduced (evels, J, n, dynamical 
moment of inertia, superdeformed rotational band. 

92HaZY Study of the Superdeformed Band in mPb with Eurc^ ,n 

P. Hannachl , Iflmrib. InL Com". Nuctear Struck .^ at High Angular 
Momentum, Ottawa, p. 67 (1992); AECL-10613 092) 

Nuclear Reaction*: +164), H*Dy(KS,X), ("S.X), E^ 157-162 MeV; 
measured yrycoin, DSA. , M Pb deduced superdeformed band states T u , 
decay features. 

9We2MSuperdef0fma6ofiintheA = 190 Region: The lead nude! 

E. A. Henry, J. A. Bccfe r̂, M. J. Brin'onan, A. Kuhnert, M. A Stoyer, T. 
F. Wang, S. W. Yates, r. A. Azalez, C. W. Beausang, J. Durle, M. A 
Deleptanquo, R M. Diamond, J. E. Draper. W. H KeHy, W. Korten, A. 
O. Macchlavetli, J. Ofivelra, E. Rubel, F. S. Stephens, J. A. Clzewski, 

Proc. InL Conf. Nuclear Structure at High Angular Momentum, Ottawa, 
p. 15 (1992); AECL-10613 (1992) 

Nuclear Reactions: +l76)Yb("Mg,6n), E=138 MeV; measured yycohi. 
'••Pb deduced new levels in superdeformed band. mSm("Ca,X), 
£=205. 210 MeV; , 7 1Yb( MMg, xn), E=129-134 MeV; '"Ybf^gjcn). 
E=130,135 MeV; measured not given. 1 W . ' " , '"Pb deduced no super* 
deformec hands. 

Nuclear Structure: +1! 
data. 

'"Pb; analyzed superdefoTned band 

82KoZX New Results on the Superdeformed Band In mPb 

W. Korten, M. J. Piiparirwn, A Atac. R. A, Bark, B. HereWnd, T. Ram-
soy. G. Sfetten. J. Gerf, H. Hubel, P. WiUsau, a Cederwall, L 0 . Nor-
Hn, B. Fanl , Contrib. InL Conf. Nuclear Structure at High Angular 
Momentum, Ottawa, p. 58 (1992); AECL-10613 (1992) 

Nuclear Reactions: +164)Dy(**S,4n), E=160 MeV; measured yrcoh. 
'**Pb deduced superdeformed band origin uncertainities. 

02La07 Dynamic Moment of Inertia of the ,nHg Superdeformed Band at High 
Rotational Frequencies 

T. Lauritsen, R. V. F. Janssens, M. P. Carpenter, E. F. Moore, I. 
Ahmad, P. B. Fernandez, T. L Khoo, J. A. Kuehner, D. Prevost, J. C. 
Waddington, U. Garg, W. RevbJ, D. Ye, M. W. Drlgert. Phys. Lett 
2796, 239(1992). 

Nuclear Reactions: +160)Gd("S,4n). E=154-167 MeV: measured yyr-
coin. m H g deduced superdefonned states, relative hr. increasing 
dynamic moment of inertia. 

92La19 Feeding of Superdoformed Bands: The mechanism and constraints on 
band energies and the w^H depth 

T. Lauritsen, Ph. Benet, T. L. Khoo, K. B. Beard, I. Ahmad, M. P. Car
penter, P. J. Daly, M. W. Drigert. U. Garg, P. B. Fernandez, R. V. F. 
Janssens, E. F. Moore. F. L. H. Wolfs, D. Ye , Phys. Rev. Lett. 69. 
2479 (1992). 

Nuclear Reactions: +160}Gd(*S,4n), E=159 MeV; measured yycotn. 
'"Hg deduced superdeformed band feeding, entry distribution features. 

Search for Long-Uved Fissioning Isomers in Superdeformed High-Spin 
Nuclei Around 1taDy and "°Hg 

Yu- A. Uzarev. Yu. Ts. Oganesstan, I. V. Shlrokovsky, S. ''. Tre-
tyakova, V. K. Utyonkov , Contrib. 6th Intern. Conf. on Nuclei Par from 
Stability + 9th Intern. Com", on Atomic Masses and Fundamental Con
stants, Bemkastel-Kues, Germany, PE46(1992) 

Nuclear Reactions: +1 16JCd(*>Ar,X), E=203 MeV; measured not given; 
deduced no fragment delayed fission evidence, a upper limit I K Dy 
deduced superdeformed rotational band population. *i*Sm{*Ar,X), 
E=z219 MeV; measured not given; deduced no fragment delayed fission 
evidence, a upper limit. 

B2La2T Calculations of tte Decay of SuperdefonTwd Bands and Seanz, for they 
Rays Connecting Superdeformed and forma) States 

T. Lauritsen, T. L. Khoo, E. F. Moore, I. Ahmad. M. P. Carpenter, P. 
Fernandez, R. V. F. Janssens. Y. Uang, M. Free/, A. Wuosmaa, P. 
BeneL I. Bearden, P.J. Daly, B. Fonul, D.Ye, U.Garg, M.W. Drigert 
, Contifc. Int Conf. Nuclear Structure at High Angular Momentum, 
Ottawa, p. 53 (1992); AECL-10613 (1992) 

Nuclear Structure; =150, 190; analyzed superdeformed bands decay; 
deduced mixing into normal states role. 

92LeZS Lifetimes of the Low Spin States in the Superdaformed Band of mHg 

I. Y. Lee, C. Baktash. D. Culen, J. D. Garrett N. R. Johnson. F. K. 
McGowan, D. F. Wtnchall, C. H. Yu . Proa InL Conf. Nuctear Structure 
at High Angular Momentum, Ottawa, p. 21 (1992); AECL-10613 (1992) 

Nuclear Reactiona: +160}Gd(*S,4n), E=159 MeV; measured yrcoln, 
recoil distance. '"Hg deduced superdeformed band levels T . 

http://-L.Wu.AL
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92U21 Double Blocking in the Supadetormed"'Tl Nucleus 

Y. Liang, M. P. Carpenter, R. V. F. Janssens, I. Ahmad, R G. Henry, 
T. L Khoo. T. Lauritsen, F. Sonmel, S. PHone, J. M. Lewis, L. L 
Riedinger, C. -H. Yu, U. Garg, W. Reviol, I. G. Bearden . Phys. Rev. 
C46, R213S(1992J. 

NacKmr HMrtton».-+160)Gd("C).5n). E=178.181 MeV; measured Er, 
'7. Yrte). "Tf deduced levels, J, x, band structures, moments of Inertia. 
Cranked sheU model. 

Y. Uang, M. P. Carpenter, R- V, F, Janssens, I. Ahmad, R. Henry, T. 
L. Khoo, T. Lauritsen, S. PHotte, J. M. Lewis, L. I.. Riedinger, C. -H. 
Yu, U. Gam, W. Bevwl, I. G. Bearden , Contrto. Int Conf. Nuclear 
Structure at High Angular Momentum, Ottawa, p. 56 (1992); AECL-
10613(1992) 

Nuclear Mictions: •160)Gd(*CI,5n), E=187 Me'.'; measured y-
spectra. " T l deduced several superdaformed band pairs. 

92MaZP Search for Superdoformatlon In "°Au 

G. Mam, W. Gast. A. Georglav, O. Kutchln, R. M. Ueder, K. Strahle, 
H. Maler, J. Heese, KFA-IKP Am. RepL , 1991, p. 100 (1992). 

Nuclear Reactions: +176,Yb(»F.4n), ("F,6n), ("F. 6n). E=107 MeV; 
meisuredlHYr^rwrgycorreWrjwi. mtato&Kftdwe&kTMo£itrac*ure. 
Discussed superdeformatjon aspects. 

92Mu10 Study ol Superdeformed Bends m Nuclei frith A ISO by Heavy-lwy 
Coincidences 

L. Muller, F. Soramel, E. Adamldes, S. Beghlnl, L. Corradi, G. LoBl-
anco. B. Million, N. Molho. H. Moreno, D. R. Napoii, G, F. Prele, F. 
Scarlassara, G. F. Segato, S. Slgnorem, C. Slgnorinl, P. Spolaore, A. 
M. Stefanini,Z.Phys. A341, 131(1992). 

Nuclear Reactions: CPND "•SnTS.Sn), ("S.4np), ("S, 6n). PS,5np), 
(»S.7n), (»S,6np), f"S,5n2p). ("S,7n2p), (»S,5no), E=160. 170 MeV; 
measured ^evaporation rosidue)-coin;-deduced residue relative produc
tion o. , n , "'Dy, '"Tb deduced supBrdefonrted bands. 

S2PaZW Highly-Deformed Bands In (ha Mass (3D Beofon 

E. S. Paul. Proc. Int Coirt. Future Directions in Nuclear Physics with 4K 
Gamma Oelection Systems of the New Generation, Strasbourg, France 
(1991). J. Dudek, B. Haas, Eds., American Institute of Physics. New 
York, p. 165(1992). 

Compilation:'".'". " S m , " G d , ' " E u . ' » , ' " , ' " , ' " , -"Nd, '"Pr, '", 
m . m , ""Ce, 1 *La; compter}, redgned supwrjelormed. intruder bands, 
T,„ data; deduced dominated configuration. 

S2PaZX Intensity of KX-Rays In Coincidence with Superoeformed Band m "Eu 

M. Palacz, Z. SujkowsM. J. Bacalar, A. Mac, B. HertkJnd, J. Nybarg, 
M. Pttparinen, G. ds Angsts, S. Forties, N. Gjorup. G. Hagemann, F. 
Ingebretsen, H. Jensen, D. Jerrestam, H. Kusakari, R. Ueder, G. M. 
Mam, S. Muffins, D. Santonodto, H. Schnare, G. Stottsn, K. Strahle, 
M. Sugawara, P. O. T]om, A. Vhtanen, R. Wadsworth, KV11991 Am. 
Rept. p. 31 (1992). 

Nuclear structure: -t-142), '"Eu; analyzed data; deduced evidence for 
enhanced X-ray yields for coincidence with superdeformed band transi
tions. 

92PER Superdeformation in '"77 

S. Pitotta. J. M. Lewis, I . L. Riedinger. c. -H. Yu, M. P. Carpenter, R. 
V. F. Janssens, T. L Khuo, T. Lauritsen, Y. Uang. F. Soramel. I. G. 
Bearden, Proc. Int Conf. Nuclear Structure at High Angular Momentum, 
Ottawa, p. 2(1992);AECL-10613(1992) 

Nuclear Reactions; * 1 9 S ) T W S M . E = « 6 MeM; Treasured Br, rr, Tr-
coln. "'Tl deduced levels, J. * , band structure, tuperdeformatjoa 
Enriched target Compton-suppressed Ge detector array, BGO array. 
Cranked shell model 

92Re05 Measurement of the Intrinsic Quadrupble Moments in the v / I J 2 Sands of 
•'. '"Sm 

P. H. Regan. R. Wadsworth, S. M. MuNns, J. Nyberg, A. Atac, S. A. 
Forbes, D. B. Fossan, Y. -J. He. J. R- Hughes, I. Jenkins, R. Ma, M. 
S. Metcalfe. P. J. Nolan. E. S. Paul. R. J. Poynter, D. ^antonrao, A. 
VWanen, N. X u . J. Phys. (London) G18, 847(1992). 

Nuclear Reacttom: +92JMn(,*ILo2p), E=2t0 MeV; '"PdfCL 3op), 
E=168 MeV; measured Yr-coin, DSA. '"S<.! deduced levels, J, re Jm, 
deformation parameter 8 J t quadrupole moments, band structure. w S m 
deduced levels. J. it, T „ , deformation parameter B,. quadrupcie 
moments, band structure, superdeformation features. 

92Rz7Z Excited Superdeformed Band In "•Gd 

T. Rzaca-Urban, K. Strahle. G. Hebbmghaus, D. BalsbansU, W. Gast 
R. M. Lleder. H. Schnare. W. Urban. P. von Brentano. H. Woltere, K. 
O. Zell. D. Alber. K. H. Mater. E. M. Beck. H. Hubel. W. Schmte , 
KFA-IKP Ann. RepL, 1991, p. 92 (1992). 

NueJur Reactions: •110)Pd(' ,Ar,4n), E=175 MeV; measured rfcoln. 
sum spectra. '"Gd deduced levels. J. it, exerted superdeformed band. 

Prog. Part. Nucl. Phys. 28, 167(1992) (review article) abstract una
vailable. 

92ShZR Octupole Correlations, Spin Assignments and Identical Bands In mHg 

J. F. Sharpey-Schater, 0. M. CuKen, M. A. Riley, A. Akterson, I. All, T. 
Bengtsson, M. A. Bentley, A. M. Bruoe, P. Fallon, P. D. Forsyth, F. 
Hanna. S. M. Mullirts. W. Nanrewkz, R. Poyntet, P. Regan, J. W. 
Roberts. W. Satula. J. Simpson. G. Sletten, P. J. Twin. R. Waoaworlh, 
R. Wyss , Proc. Inl Corrf. Future Directions In Nuclear Physics with 4R 
Gamma Detection Systems of the New Generation, Strasbourg, France 
(1991), J. Dudek. B. Haas. Eds.. American Institute of Physics, New 
York, p. 64 (1992). 

Nuclear Reactions: *150)Nd("Ca.5n), E=213 MeV; measured Ey, If, 
Tfcoin. rr(8). '"Hg deduced levels. J, it, superdeformed band. Also dis
cussed data on '•'. , M Hg. 

S2Sm01 Entrance<toannol Effects In the Population of Superdeloimed Bands 

G. Smith. B. Haas. A. Alderson. I. All, C. W. Beausang, M. A. Bentley. 
P. Dagnall, P. Fallon. G. de France, P. D. Forsyth. U. Hutumiar, P. 
Romaln, D. Santos, P. J. Twin, J. P. Vivien, Phys. Rev. Lett £3. 158 
(1992). 

rvwaur Reactions: +741Ge("Se.4n), E=324-346 MeV; ~Pd("C 3. 4n), 
E=205 MeV; "°Sn(^S.4n). E=175 MeV; measured TT«Hn. '"Dy 
deduced superdeformed band population entmnce channel effects. 

92SoZZ Entrance-Channel Dependence In the Population of the Superdeformed 
Bands lnn'Hg( Question } 

F. Soramel, T. L. Khoo, R. V. F. Janssens. I. Ahmad. M. P. Carpenter, 
T. Lauritsen, Y. Liang, B. Fomal, I. Bearden, Ph. Benet P. J. Daly, 2. 
W. Grabowskl. R. Meier, D. Ye, U. Garg, W. Reviol, M. W. Drkjefl , 
Contrib. Int Conf. Nuclear Structure at High Angular Momentum, 
Ottawa. p.S2(1992);AECL-10613(1992) 

Nuclear Reactions: *130)TerNi.3n). E=259 MeV; '"GdCS. Sn). 
E=169 MeV; measured not given. , n H g deduced superdeformed band 
entrance channel dependence effects. 

92StZQ Saarcfi for Superdeformation m'", "Gd 

K. Strahle, T. Rzaca-Urban, R. M. Lleder, S. Utzelmann, D. Balaban-
sW. B. Bochev. W. Gast A. Georglev, D. Kutchln. G. Marti, K. 
Schnare, K. Spohr, M. Binderberger. M. Eschenauer, S. Fieund, E. 
OS, J. Theuerttauf, H. Woters, K. O. Zell, J. Eberlh, P. von Brentano. 
K. H. Maler, H. Grawe, C. Bach, J. Heese, H. Klufje, M. Schramm, R. 
Schubarth. KFA-IKP Ann. Rept, 1991, p. 90 (1992). 

Nuclear Reacoona: +110)Pdf°Ar,4n), C°Ar,5n). E=189 MeV: 
~Pd("Ar,3n). C"Ar,4n), E=200 MeV; measured rrenergy correlation, 
DSA. ^ ' * G d deduced evidence for superdeformed states. 

92S1ZS Supsrdeformation in 'KPb f Question ) 

M. A. Stover, E. A Henry, J. A. Becker, M. J. Brtnkman, A. Kuhnert T. 
F. Wang, J. Burde, M. A. Deleplanque, R. M. Diamond, J. Draper, J. 
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OUveira. E. Rubel, F. Stephens, Conbib. Int Conf. Nuclear Structure at 
High Angular Momentum, Ottawa, p. 72 (1932); AECL-10613 (1992) 

Nuclear Reactions: .f174)YbPMg.Sn). ("Mg,4n). ("Mg, 6n). E=129. 
134 MeV: measured relative o, rraXn. '"Pb deduced transitions, band 
structure, superdeformed band evidence. 

92S1Z7 Search for Population of Superdefoimad States *i "f ib using "m B"-
Decay 

M. A. Sloyer. E. A. Henrv. J. A. Becker, R. W. Hott, A Kuhnert, T. F. 
Wang, J. Bretanbach, M. Jarrio, J. L Wood. Y. A. Akovali, C. R. Bing
ham, M. Zhang, P. Joshl, H. K. Carter, J. Kormidd, P. ManUca . Corv 
trib. Int Con!. Nuclear Structure at High Angular Momentum, Ottawa, p. 
69 (1992); AECL-10613 (1992) 

Nuclear Structure: +194;3I(B-): measured Ey, iy, l(ce), v. Y<ce)-coln. 
'"Pb deduced no evidence of •uperderormed stales. Aralyzed acBn'de 
data. Derormed Hqukl drop model. 

92SIZU Ouadnjpole Moment ot the ExcMd SDBand In mBd 

K. Strahle. T. Rzaca-Urban, G. Hebblnghaus, R. M. Uedw, D. Bala-
banskl, W. Gast H. Schnaro, w . Utban. P. von Brentano, A. Dewald, 
J. Eberth. E. Ott J. THeuerkaul, H. Waters, K.O.Ze», D. Alber.K.li. 
Maler. E. M. Beck, H. Hubel, w. Schmrtz, Com* . Inl Conf. Nuclear 
Structure at High Angular Momentum, Ottawa, p. 64 (1S92); AECL-
10613 (1992) 

Nuclear structure: *146)Gd; analyzed data; deduced exerted superde
formed band quadrupole moment 

92StZV Search for Superdeiormation In m , mGd 

K. Strahle. T. Rzaca-Urban, Ft M. Ueder. S. Utzelmann. 0. Balaban-
ski. B. Bochev. W. Gast. A Georglev, 0. Kutchln, G. Marti, H. 
Schnare. K. Spohr, M. Binderberger, M. Eschenauer, S. Freund, E. 
Ott J. Theuerkauf. H. Woters. K. O. Zell, J. Eberth. p. von Brentano. 
K. H. Maler. H. Grawe. C. Bach, J, Hesse, H. Kluge, M. Scivamm, R. 
Schubarth , C o m * . Int Conf. Nuclear Structure at High Angular 
"omentum, Ottawa, p. 63 (1992); AECL-10613 (1992) 

Nu.-toir Reactions; •110)Pd("Arjoi), E=189 MeV; '"Pd(«Ar. xn). 
E-182 MeV; measured r-spectra. sum coincidences. ""Gd deduced 
.'Aiperdeformed band. 

S2VKJ3 radiation Originating from tlnnjsoived Superdefbrmed States in'"Gd 

J. P. Vivien. D. Bakxika. B. Haas. H. R. Andrews, D. C. Radford. D. 
Ward, V. P. Janzen, 0. Prevost J. C. WadrJngton, S. Ffibotte, S. 
Pilotte. P. Tarns, A Galndo-Urtwrl. H. rOuge. S. Aberg , Phys. Lett 
278B. 407 (1992). 

Nuclear Reactions: •124)Snr»si w ) i £=155 MeV; measured corre
lated YKOkKklence matrix, ly. '*Gd deduced unresolved superde-
formed states. 

SZWaZW Topological BaMtlonsejxItdentllMSltierdelomed Bands 

J. C. Waddington. R. K. Bhaduri , Cont*, Int Conf. Nuclear Structure 
at High Angular Momentum. Ottawa, p. SO (1992); AECL-10613 (1992) 

Nuclear Structure: +i92)Hg; analyzed Identical superdeformed band 
feautres; deduced vortices rote. Topologlral excitations. "Dy core. 

92WaZX Feeding of tfw Yost SuperOefbrmed Bend through the Supotdefonmd 
Continuum 

J. C. Waddington. J. A. Kuehner, H. R. Andrews. D. Balouka. T. Drake, 
S. Rlbotte, A. Galindo-Uribam, B. Haas, V. P. Janzen, J. Kluge, S. M. 
MuHins, S. Pilotte. D. Prevost, D. C. Radford, J. P. Vivien, D. Ward, S. 
Aberg, Contrb. Int Conf. Nuclear Structure at High Angular Momentum, 
Ottawa, p,e2<1992XABCL-J0613()9SB/ 

Nucleer ReacVont: +124)Snp=Sljoi). E=15S MeV; measured T W O * ! . 
"•Gd deduced superdetormed continuum feeding of yrast eup&rde-
forrnddband. 

P. Willsau, H. Hubel, F. Azaiez, M. A Delepiangue. R M. Diamond, A 
Mnechiavelli, F. S. Stephens, H. Kluge, F. Harmachl, J. c. Bacelar, J. 
A Becker. M. J. Brinkman, £. A. Henry, A Kuhnert T. F. Wang. J. A. 
Draper. E. Rubel, KV11991 Ann. Rapt, p. 32 (1992). 

Nuclear Reactions: +150)Sm(«Ca,4n), E=20S MeV; measured DSA. 
y-speclra. I M Pb deduced superdeformed state T,,, transition quadrupole 
moment 

92WI7JJ lifetimes of Superdetormed States In mPb 

P. Willsau, H. Hubel. F. Azaiez, M. A Delepianque, R. M. Diamond. 
W. Korten. A O. Macchlavelli, R. s. Stephens, H. Kluge, F. Hannachl. 
J. C. Bacelar, J. A Becker, M. J. Bdnkman, E. A. Henry, A Kuhnert 
T. F. Wang, J. A Draper, E. Rubel, Cont*. Int Cont. Nuclear Structure 
at High Angular Momentum, Ottawa, p. 62 (1992); AECL-10613 (1992) 

Nuclear Reactions: f150)Sm("Ca,4n), E=205 MeV; measured yrcoln, 
DSA > MPb deduced superdeformed states T v t . 

92YoZY Observation ot Superdeformatlon In'" 77 

C. -H. Yu, S. Plkitte, J. M. Lewis, L. L Riot -ar, I. Boardon, M. P. 
Carpenter, R. V. F. Janssens, T. L. Khoo, Y -ng, T. Laurttsen, F. 
Soramel, Bull. Am. Phys. Soc. 37, No. 2, 1029 )7 4 (1992) 

NucHtr Rstcttcnt: +t59)Tb(*s,4n), E=IS5 MeV: measured f 
multiplicity. , , , TI deduced superdeformation, band s: iure. 

92ZWZZ Search far Supordpformed Nuclei In the Ac 190 Region 

G. Zware, H. Andrews. M. Cromaz. ". Drake, A Galindo-Uribam", F. 
Ingebretsen. V. Janzen, S. Mulllns. I . ^ersson. T. Porcslli, D. Prevost, 
D. Raolord, J. Waddington, D. Ward . Cont*. Int Conf. Nuclear Struc
ture at High Angular Momentum, Ottawa, p. 76 (1992): AECL-10613 
(1992) 

Nuclear functions: +176)Yb("F,xn), E=10S, 110 MeV; TN("F. xn), 
E=107 MeV; measured Yf-"* - '"W("0. xn), ("0,xna), =105, 110 
MeV; measured rto; ryn-cotn. ' * . '"Au, m , '"Hg, '", H deduced 
levels, J, re no superdeformed band Bvidence. 

93At01 Unking Transitions from the Superdeformed Band in MEu 

A Atac, M. Pliparlnen, B. Hemklnd. J. Nyberg, G. Sletlen. G. de 
Angalls. S. Forbes, N. Gjorup, G, Hagemam, F. Ingebretsen, H. Jen-
son, D. Jerrostam, H. Kusakart, R. M. UerJer, G. V. Marti, S. MuJins. 
D. Santonodto, H. Schnare. K. Strahle, M. Sugawara, P. O. Tjom, A 
Virtanen, R. Wadsworth , Phys. Rev. Lett 70, 1069 (1993). 

Nuclear RMcBoru: •110)Pd( , 7»,4n), E=160 MeV; measured Tfr. 
higher folo^coin, Ey, lv. l o E u deduced levels, J. n. IT. normal deformed 
superdoformed states connection. 

93At02 Superdeformed Band rn the MeTu Nucleus: Study of the decay out 

A Atac, M. Pllparlnen, B. Hersklnd. J. Nyberg, G. Sletten, G. de 
AngeBs, S. Forbes, N. Gjorup, G. Hagemarm, F. Ingebretsen, H. Jen
sen, D. Jerrestam, H. Kusakaii, R. Ueder, G. M. Mwti, S. Mulllns, D. 
Santonocito, H. Schnare. K. Strahle, M. Sugawara, P. O. Tlom, A Vir
tanen, R. Wadsworth , Acta Phys. Pol. B24, 395 (1993). 

Nuclear Reactions: •.••110)Pd(»CI,4n), E=160 MeV; measured rr-ooin 
sum spectra. '"Eu deduced superdefoimed band decay features. 

93A103 Observation ot the Decay Out of the Superdeformed Band in '^Eu 

A Atac M. Pilparinen, B. Hersklnd, J. Nyberg, G. Sletlen, G. de 
Angelis. R. M. dark, S. A Forbes, N. Gforup, G. B. Hagemann, F. 
Ingebretsen, H. J. Jensen. D. Jerrestam, H. Kusakart, R. M. Ueder, G. 
V. Marti, S. Mullins, P. J. Nolan, B. s. Paul, P. H. Regan. D. Santono-
crto. H. Schnare, K. Strahle. M. Sugawara, P. O. Tjom, A Virtanen. 
R. Wadsworth. Nud. Phys. A5S7, 109c (1993). 

Nuclear Bearttona: +110)PdCCI,4n), E=160 MeV; measured rf-coln, 
E7, h;. ' " E U deduced levels. J, n, superdefonned band decay features. 

(r3BazO Unking Transitions batmen the Highly Deformed States and the Ynst 
States of Normal Deformation In '"Nd 

92WIZS Lifetimes ot Superdefonned States In mPb 
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D. Bazzacoo. F. BrandoBni, R. Burch, A. Busceml, C. Cavedon. D. De 
Acuna, S. Lunar*. R. Menegazzo. P. Pavan. C. fiosst-Atvarez, M. 
Sferrazza, R. Zanon, 6 . de Angelis, P. Bezzon, M. A. Oardona, M. De 
Pod, G. Maion, M. l_ Mazza, D. Nape*. J. Rico. P. Spolaore, X. N. 
Tang, G. Vodovalo. N. Blasl I. CastiglionJ. G. Falconl. G. LoBianco. 
P.aBizzeti ,B tVyss.Ptys.lejj 309B. 235)1993). 

Nuclear Raactlona: +105)Por»S,2n2p). 6=155 MeV; measured r f « * > . 
Trie). " * l d deduced levels, J, * , moments of Inertia, Infra-band transi
tion features, deformed intnjder band. 

93Be29 The First Results from EUROGAM: Superdelormed structures *i "'To 

F. A. Beck, Th. Byrskl, 0. Curlen, G. Duchene, S. Flibotte, G. de 
France, B. Haas, B. Kharraja, J. C. Metdlnger, C. TheHen. J. P. 
Vivien, J. C. Lisle, C. W. Beausang, P. Dagnal, P. Fallon. J. Simpson, 
P. Twin, F. Hannachi, C. Scbuck. Z. Fulop, M. Jozsa, A Kiss. B. M. 
Nyako, C. M. Petraehe, Nucl Phys. A557. 67c (1993). 

Nuclear Reectloni: +124)SnpP,4n), E=145 MeV; T e C A ! , 6n). 
E=150 MeV; measured vfcom. " T b deduced supwdeformed bands. 

S3Be37 Degnonte Superdeformed States In "°Gd 

O. W. Beausang, P. Fallon, s. Clarke, F. A Beck, Th. Byrskl, D. 
Curien, P. J. Dagnal, G. da France, G. Ouchene. P. D. Forsyth, B. 
Hans, M. J. Joyce, A. 0 . MacchraveB, E. S. Paul, J. F. Sharpey-
Schaler, J. Simpson. P. J. Twki. J. P. Vivien , Phys. Rev. Lett 71, 
1800(1993). 

Nuclear fleieSoni; +130)Te("Mg,6n), 6=149 MeV; measured yyrcoln. 
"°Gd deduced levels, J, n. superdeformed stats degeneracy features. 

93Ca23 New Results on Superdelormed Bands In Hg and 77 Nuclei 

M. P. CarpentBr. R. V. F. Janssens. Y. Liang. I. G. Boarden. I. Ahmad. 
M. W. Drkjert. U. Garg, R. G. Henry, J. M. Lewis, T. L Khoo, T. Lau-
ritsen, S. Pitotte, W. RevW, L L Riedinger, F. Soramel. C. -H. Yu , 
Nucl. Phys. A557, 57c (1993). 

Nuclear Rnetlom: +159)Tb("S.4n), 6=165 MeV; '"QdCCI, 5n). 
E=wa, 181 MeV: analyzed data. '", " * n , '"Hg deduced levels, J, n. 
superdeformed bands. Other data Input 

93Cu02 X-Ray Yields of Superdelormed States In mHg 

D. M. CuBen, I. Y. Lee, C. Baktash. J. D. Garrett N. R. Johnson. F. K. 
McGowan, D. F. Winchel, Phys. Rev. C47. 1298(1993). 

Nuclear Raactlona: +150)Nd("Ca*i), E=213 MeV; measured Ey, ry, 
X-ray spectra. ypt-tayh Tr«oln. '"Hg deduced superdeformed. normal 
deformed bands X-ray yields. 

»Wu06Deaxc«atJc«mOTSupe«*7biTnedBan*in"'ra 150 
Nuclei 

0. Curien, G. de France. C. W. Beausang, F. A. Beck, T. ByrekL S. 
Clark, P. DagnaH, G. Duehene. S. Fircone. S. Forbes, P. D. Forsyth. 
B. Haas, M. A. Joyce. B. Khenaja, B. M. Nyako. C. Schuck, J. Simp
son, C. TheUen, P. J. Twm, J. P. Vivien, L Zomal, Phys. Rev. Lett 
71. 2559(1993). 

Nuclear R—cVona: +130)Tef5AI,6n), E=1S4 MeV; maruured Er. ly. 
yyyooin. n ' Tb deduced aupanMormed band transition energies, relative 
hr. decay mechanism features. 

93Da04 Coexfcfence of CoBeeffve Oblate and Superdelormed Prolate Shapes In 
mPt> 

P. J. Dagnal, C. W. Beausang, P. Fallon, P. D. Forsyth, E. S. Paul, J. 
F. Sharpey-Schafer. p. J. Twin, I. All, D. M. Culen. M. J. Joyce, G. 
Smith, R. Wadsworth, R. M. Clark. P. H. Regan. A Astier, M. Meyer, 
N. Rodon. J. Phys. (London) G19. 465 (1993). 

Nuclear Raactlona: +184)W("0.4n), 6=98 MeV; '"WCO. 6n). E=120 
MeV; measured TUX*!. ""Pb deduced levels, J. x. collective oblate, 
superdeformed prolate band coexistence. 

93DaZV Excited Superdeformed Bands in MDy 

P. J. Dagnal, C. W. Beausang, s. Clarke. S. A. Forbes. P. D. Forsyth. 
E. S. PauL P. J. Twin, J. Simpson, M. A. BentJey. F. Beck, D. Curien. 
G. Da France, G. Duchene. S. Ftfcona, B. Haas, A. Atac. J. Nyberg. 
B. Harskind. J. Styczen, K. Zuber, B. Nyako. Daresbury Lab.. 1992-

1993 Ann. Rept. Appendix, p. 31 (1993). 

Nuclear Reactions: +108)Pd("ca,4n), E=200 MeV; measured yr-coln. 
m D y deduced levels J. it. superdeformed band features. 

S3Es01 Evidence lor Superdeformed Shape Isomeric Safes m "SI at Excitations 
Above 40 MeV Through Observations of Selective Particle Decays ol "O 
+ nC Resonances in'Be and Alpha Channels 

M. A. Eswaran. S. Kumar, E. T. Mlrgute, D. R. Chakrabarty, V. M. 
latar. N. L. Ragoowansi. U. K. Pal. Phys. Rev. C47. 1418 (1993). 

Nuclear Reactions: •12)C("0,"Be). "O. a), E(cm>=25. 7-38. 6 MeV; 
measured spectra, 0(8) vs 6. "Si deduced resonances. J. %. configura
tion, superdaformed isomeric states. 

»3Fa07 Evidence for Mf Trans/Sons betweenStT«deronvBdStatesktmHg 

P. Fallon, J. Burde. B. CederwaU, M. A. Deleplanque, R. M. Diamond, 
I. Y. Lee, J. R. B. Ottvelra, F. S. Stephens, J. A. Becker, M. J. Brink-
man. E. A. Henry. A. Kuhnert M. A. Stover, J. E. Draper. C. Duyar, 
E. Rubel. Phys. Rev. Lett 70. 2690 (1993). 

Nuclear Reactions: •176|Yb(=Ne,5n), E=116 MeV; measured Tf-
energy correlation, yy-coin. '"Hg deduced superdeformed bands two-
way decay. 

93FI03 MultlpaiUcle Excitations and Identical Bands In SupeidefOrmed "Bd 
Nucleus 

S. Flibotte. G. Hackman. Ch. Thelsen. H. R. Andrews. G. C. Ball, C. 
W. Beausang, F. A. Beck, G. Beller, M. A Bentley. T. Byrskl, D. 
Curien. G. de France, D. Dlsdier. G. Duchene. P. Fallon. B. Haas. V. 
p. Janzen. P. M. Jones. B. Kharraja, J. A. Kuehner. J. C. Lisle. J. C. 
Merdinger. S. M. Mulllns. E. S. Paul, D. Prevost D. C. Radford, V. 
Ranch, J. F. Smith, J. Styczen, P. J. Twin, J. P. Vivien, J. C. Waddlng-
ton, D. Ward, K. Zuber, Phys. Rev. Lett 71. 688(1993). 

Nuclear Reecttone: t124)Sn(»SI,Sn), E=158 MeV: measured yr-coin. 
•"Gd deduced levels, J. «, superdaformed bands. 

S3R07 Af = 4 Bifurcation In a Superdelormod Band: Evidence lor a C, symmetry 

S. Flbotte, H. R. Andrews, G. C. Ban, C. W. Beausang, F. A. Beck. G. 
Bauer. T. Byrskl, D. Cun>,n, P. J. Dagnal, G. de France. D. Dlsdier. 
G. Ouchene, Ch. Flnck, B. Haas. G. Hackman, D. S. I lip, V. P. Jan
zen, B. Kharrala. J. C. Lisle, ,i . c. Merdinger, S. M. Mulins, W. 
Nazarewlcz. D. C Radtord, V. Rauch. H. Savajots, J. Styczen, Ch. 
Thelsen. P. J. Twin, J. P. Vivien, J. C. Waddington, D. Ward. K. 
Zuber, S. Aberg. Phys. Rev. Lett 71, 4299(1993). 

Nuclear Reactlona: +124)Sn(»SI,5n), 6=158 MeV; measured By. ly, 
yrcoin. '"Gd deduced yrast superdetormed band moment of inertia, 
evidence for fourfold rotational symmetry. 

S3Ga10 Hist Evfdonee tor the Hyperdelomod Nuclear Shape at High Angular 
Momentum 

A. GaSndo-Uribarri, H. R. Andrews, G. C. Ball. T. E. Drake, V. P. Jan
zen, J. A. Kuehner. S. M. Mulins, L Persson, D. Prevost D. C. Rad
ford. J. C. Waddington, D. Ward, R. Wyss , ?nys. Rev. LeIL 71, 231 
(1993). 

Nuclear Ratctlone: +120)SnCCUnp), E=187 MeV; measured yy-, 
Trtparticler-coin. '". ""Dy deduced levels, rmultipolarrty. band structure, 
moment of inertia, hyperdeformation evidence. 

S3Ka03 Superdetormed Band In ,4tSm 

G. Hackman, S. M. Mulllns. J. A. Kuehner. D. Pravoa, J. C. Wadding
ton. A. Gallndo-Urtbani, V. P. Janzen, D. C. Radford, N. Schmeing. D. 
Ward, Phys. Rev. C47, R433(1993). 

Nuclear Raactlona: +124)SnCMo,xn), E=145 MeV; measured Tfcoh. 
Ey, fy. '"Sm deduced superdetdrmed rotational band, continuum, 
dynamic moment of inertia. 

S3Ha19 Studies of Strperdeformatlon in the csadoanium Nuclei 

B. Haas, V. P. Janzen, D. Ward, H. R. Andrews. D. C. Radford. D. 
Prevost J. A. Kuehner, A. Omar, j . c. Waddington, T. 6. Drake, A 
Gallndo-Uribarri, G. Zwartz, S. Flbotte, p. Tares, I. Ragnarsson, Nud. 
Phys. A561, 251 (1993). 
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Nuclatr Ructions: *120), m . ""Sn("Si,xn), {"SI, xn), rSljcn), 6=155 
MeV; measured Ey, ty. yy-com. DCO ratios. *". '". '", '", " E d 
deduced, -rrmjrdpKpiicirJes, J, K, levels, superdeformed bands. 
Compton-suppressed hypeipure Ge detector array, 4n-bismuth ger-
manate ball. Cranked snell-model-Strut'nsky calculations. 

93Ha20 Study at the Superdeformed Band In '"Pb and <*Hg Kith EUROGAM 

F. Hannachi, C. Schuck, G. Bastin, I. Oeloncle, B. Gall, M. G. Porquet, 
A. G. Smith, F. Azalez, C. Bourgeois, J. Duprat, A. Korlchl, N. Pentn, 
N. Poffe, H Sergolle, A. Astier, Y. Le Coz, M. Meyer. N. Redon, M. 
Bentley, J. Sirrfison, J. F. Sharpey-Schafer, M. J. Joyce, C. W. 
Beausang, P. Fallon, E S. Paul, P. J. Dagnal, S. A. Forbes, S. Gala, 
P. M. Jones. R. Wadsworth. R. M. Clark, M. M. Aleonard, D. Curien, 
G. De France, M. Carpenter, R. Henry. T. Lauritsen. P. Willsau. Nucl. 
Phys. A5S7. 75c (1993). 

rVucfajr Ructions: +162)Dyf"S,4n), E=162 MeV; measured Ey, ry, ft 
coin, DSA. '"Gd(»S. 4n), E=159 MeV; measured yycoln. '"Pb 
deduced decay out of superdorormod band. 

G. S. Hackman, Prlv. Corran. (1993). 

Nuclear Stmctvn: +149)Gd; measured not given; deduced superde-
formedband. 

93Je02 A • Superdeformed 'BandIn "Pd 

D. Jerrestam, S. Mltaral, E. Ideguchl, B. Fogeberg, A. Glzon. J. 
Glzon, W. Klamra, Th. Undblad, R. Bark, J. Nyberg, M. Piiparinen, G. 
Slatten.Nud.Phys. AS57, 411c (1993). 

Nuclnr Reactions: CPND "Ge("S.3na:), E=130-153 MeV; measured y 
yields, -rrcoin, rriu). '"Pd deduced levels, J, it, superdoformed band, 
configurations. 

93JoZY First Measurement ot a g-Factorln a Supenleformed Nucleus: mHg 

M. J. Joyce, J. F. Sharpey-Schafer, P. J. Twin, C. W. Beausang, D. M. 
Culen, M. A. Riley, R. M. Clark, P. J. Dagnan, I. Oeloncle, J. Duprat. 
P. Fallon. P. 0. Forsyth, N. Fotjades, S. J. Gale, B. Gall. F. Hannachi. 
S. Harlssopulos, K. Hauschtld, P. M. Jones, C. A. Kalras. A. Korlchi. I. 
Le Coz, M. Meyer, E. S. Paul, to. G. Porquet, N. Redon, C. Schuck, J. 
Simpson, R. Vlastou, R. Wadsworth. Prlv. Comm. (1993). 

Nuclear RaacVoas: +150)Nd("Ca,5n). E=213 MeV; measured Ey, n-
coin. "'Hg deduced supordeformed bands transition y-mulbpolarity, g-
factors, y-branching ratio, cordigurations. Cranked Woods-Saxon calcu
lations. 

93JO09 Rrsf Measurement ot Magnetic Properties hi a Superdetormed Nucleus: 
•"Hg 

M . j . Joyce. J. F. Sharpey-Schafor, P. J. Twin, C. W. Beausang. O. M. 
Cullen, M. A. Riley. R M. Clark, P. J. Dagnall, I. Oatonde. J. Duprat. 
P. Fallon, P. 0. Forsyth, N. Fotladw, S. J. Gale, B. Gaa. F. Hannachi. 
S. Harlssopulos. KHauscbld. P. M. Jones, C. A. Kalras. A.K6nchl. Y. 
Le Coz, M. Meyer, E. S. Paul, M. G. Porquet, N. Redon, C. Schuck, J. 
Simpson, R. Vlastou, R. Wadsworth , Phys. Rev. Lett. 71, 2176 
(1993). 

Nuclear Reactions: +150)NdPCa£n). E=213 MeV; measured yycoln. 
'"Hg deduced levels, J, x, B(X), M1/E2 branching ratios, superdelormed 
bands linking, g factor. Strong coupling model. 

93KoOB On the Decayofthe SuperdetormedBandin"'Pb 

W. Korten, M. J. Piiparinen, A. Atac R. A. Bark, B. Herskind, T. Ram-
soy, G. Sletten. J. Gerl, H. Hubel, P. Willsau, B. Cederwal, L O. Nor-
lin, B. Fant.Z.Phvs. A344, 475(1993). 

Nuclear Reacttona: +164}DyfS,4n), E=1G0 MeV; measured ypcoln. 
, M Pb deduced levets, J, it, superdeformed band decay features. 

93UZV Investigation ot SuperJetormation in DoubtyJAaglc 'mGd 

R. M. Ueder, W. GasL A. Georgiev. S. Utzelmann, T. Rzaca-Urban, P. 
von Brentano. A. Dewald, Chr. Schuhmacher, F. Linden, J. Lisle, W. 
Urban, F. Hannachi, Daresbury Lab., 1992-1993 Ann. Repr., Appen
dix, p. 23 (1993). 

given. "*Gd deduced superdeformed band levels. 

93LU02 First Results from Ga. Sp. Experiments 

S. Lunardi, Acta Phys. Pol. 824, 31 (1993). 

Nuclear Reactions: +105)Pdf°Sl2n2p). E=155 MeV: measured yrcoin. 
•"Nd deduced levete, J, n, superdeformed band states decay features. 

93LU04 First Results from Ga. Sp. Experiments: The decay out ot the superde
formed band In ,nNd 

S. Lunardi, and the Ga. Sp. Collaboration , Nud. Phys. A557, 331c 
(1993). 

Nuclear Reactions: *105)Pd("S,2n2p), E=1S5 MeV; measured I T . 
Yrrcoin. ' ^ d e d u c e d levels, J, it, decay rjtf of surjerdeformed band. 

93Ma02 First Evidence for States In Hg Nuclei nrlth Deformations between Normal 
and Super Deformation 

W. C. Ma, J. H. Hamilton, A V. Ramayya, L Chaturvedl, J. K. Deng, 
W. B. Gao, Y. R. Jiang, J. Koimlckl, X. W. Zhao, N. R. Johnson, J. D. 
Garrett I. Y. Lee, C. Baktash, F. K. McGowan, W. Nazarewicz, R. 
Wyss , Phys. Rev. C47, R5 (1993). 

Nuclear ReacUom: •1641Gd(»s.4n), £=159-175 MeV; measured w 
coin. , M Hg deduced levels, J, it, T^, deformation between normal and 
superdetormed, configuration, ty, quadmpole moments. 

93Mo19 Spectroscopy of the Supardeformed Band In mPb 

E. F. Moore, Y. Liang, R. V. F. Janssens, M. P. Carpenter, I. Ahmad, 
I. G. Bearden, P. J. Daly, M. W. Drigeit B. Fomal, U. Garg, Z W. 
Grabowski, H. L. Harrington, R. G. Henry, T. L Khoo. T. Lauritsen, R. 
H. Mayer, 0. Nissius, W. Reviol, M. Sferrazza , Phys. Rev. C48, 2261 
(1993). 

Nuclear Reactions: *170)Er(""SI,4n), E=142-151 MeV; measured Ey, 
ly. yrcoln, OSA. m P b deduced superdeformed band transllions, intrinsic 
quadrupole moment, dynamic moment of inertia. Model comparison. 

93Mu99 Population Effects In the Highly-Deformed Bands ot '"Ce and '"Nd from 
", "Oinduced Reactions 

S. M. Muffins, J. Nyberg, A Maj, M. S. Metcalfe, P. J. Nolan, P. H. 
Regan, R. Wadsworth. R. A. Wyss. Phys. Lett 3t2B. 272 (1993). 

Nuclear Reactions: +1 ITJSnC^n), E=85 MeV; measured Ey, ly, yy-
coln, DSA. "Te( 1 , 0.3ni. E=85 MeV; measured Ey, ly. yy-coln. '"Ce. 
m N d deduced levels, J, it, highly deformed band structure. 

93MU16 Superdeformann In '"Eu 

S. M. Mullins, G. Hackman, A Galindo-Uribarri, D. C. Radford, J. C. 
Waddington. D. Ward .Z. Phys. A346, 327(1993). 

Nuclear Reactions: •t122}SnfTA!,5n). E=142 MeV; measured yyHXln. 
, M Eu deduced superdctormed band evidence. 

93N004 Superdeformatjon and High Spin States 

P. J. Nolan, Nud. Phys. A553, 107c (1993). 

Aftrefear Structure: =130-140; A 150: A 190; compiled, reviewed 
superdeformatjon. other data features. 

93Pa05 EO Transitions and the Depopulation of SD Bands 

M. Palacz, Z. Sujkowsld, J. Bacelar, A. Atac, B. HersWnd, J. Nyberg, 
M. Piiparinen, Q. de Angelis, S. Forbes, N. Gjorup, G. Hagemann, F. 
Ingebretsen, H. Jensen, D. Jerrestam, H. Kusakari, R. Lieder, G. M. 
Marti, S. Mullins. D. Santonodto, H. Schnare, G. Sletten. K. Stfanle. 
M. Sugawara, P. O. Tjom, A Virtanen, R Wadsworth , Acta Phys. Pol. 
B24. 399(1993). 

Nuclear Sfrocfure: +132)Ce, '"Eu, '"Dy, '"Hg; cateulaled transition 
probabiBty vs excitation energy (or superdeformed states. 1 4 3Eu: 
analyzed y(K X-ray)-cofn following superdeformed states decay. 

93PI01 Lack of Evidence tor a Superdeformed Band in mPb 

Nuclear Reactlona: - t - i r^Rurca^) , E=203 MeV; measured not A. J. M. Plompen, M. N. Harakeh. W. H. A. Hesselink, G. van't Hof, N. 
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Kalantar-Nayestanaki, J. P. S. van Schagen, R- V. F. Janssens. I. 
Ahmad, I. G. Bearden, M. p. Carpenter. T. L. Khoo. T. Laurltsen. Y. 
Liang, U. Garg. W. Reviol. D. Ye, Phys. Rev. C47. 2378 (1993). 

Nuclear Reactions: +173)Yb("Mg,Sn). E=132 MeV; measured Tfcoin, 
DSA '"Pb deduced no superdeformed band. 

93Ra08 High^pin Studies: Recent results from the 8rt spectrometer 

D. C. Radford. A. Galindo-Uribarri, G. Hackman, V. P. Janzen, and the 
8rt Collaboration. Nud. Phys. AS57, 311c (1993). 

Nuclear Reactions: +S4)Fe("NI,3p). B=243 MeV; "Ruf'F. 2n2p), E=90 
MeV; "Mo(»Nfc2n2p), E=120 MeV; "MofNa.&Cp), E=117 MeV; 
"ZrpNa, 5n), E=102 MeV; " Z r P N i ^ ) . E=102 MeV; ~Pd("B,«n), 
E='7 MeV; '"Pd("B, 4n), E«45 MeV: ""CdfLWn), E=39 MeV; 
uFe("NI,2pt«), E«243 MeV; "FeCM. *P), E-243 MeV; "Mo("F,2np), 
E-83 MeV; "MoTNi inpa) , E=117 MeV; "G»pCI, 4n), &.138 MeV; 
"2r("F,Sn). E=95 MeV; " Z r C M n ) , E=S5 MeV; "Zr("F, 4n), E=70 MeV: 
deduced bend structure for So, Sn, In Isotopes, A 100. "'Sm deduced 
superdelormrxl bind. Other data Input '"SnCCIjmp), E=187 MeV; 
measured rt-> Yrrcoln- 1t>> , M D y deduced rryperdoformatJon evidence. 
8rc Y « V spectromoter. 

93R102 Highly Oetormad Band In "Pm and the Anomalous Dynamical Moment ot 
Inertia Behavior m the A 135 Suparotorbfrned Region 

M. A. Riley, T. Petters, J. Shtek, D. E. Archer, J. Dortng, J. W. Hot-
comb, G. D. Johns. T. D. Johnson, O. N. Tekyi-Mensah, S. L Tabor, 
P. C. Wombto. V. A Wood, C. Baklash. M. L. Habert D. C. Hensley, I. 
Y. Lee, R. J. Charity, D. G. Sarantites, L. L. Wittmer, J. Simpson , 
Phys. Rev. C47, R441 (1993). 

rVuetew Reactions: +106)Pd("S,xpya), " P a p s , xpya), E=165 MeV; 
measured Yf-coln sum spectra. u *Pm deduced deformed rotational 
band, dyamical moment of inertia. Other nuclei considered. 

S3SaZZ Observationof Excited Superdehrmed Bands In mCe 

D. Santos. J. Gizon, C. Foin, J. Genevey, A. Gizon, M. Jozsa, J. A 
Pinston, C. W. Beausang, S. A. Forbes, P. J. Nolan, E. S. Paul, A T. 
Sample. J. N. Wilson, R. M. Clark, K. HauscMd. R. Wadsworth. J. 
Simpson, B. M. Nyako. L Zolnal, W. Klamra. J. Dudek, N. El Aouad, 
DaresburyLab.. 1992-1993 Ann. Rept. Appendix, p. IS (1993). 

Nuclear Reactions: +100)Mo("S,4n). E=155 MeV: measured rfooln. 
1 M Ce deduced levels, J, ft, superdeformed bands. 

03SeZZ A Search tor a Superdefotmed Band In '"Gd 

A. T. Semple, C. W. Beausang, S. A. Forbes, P. J. Nolan, E. S. Paul, 
J. N. Wilson, R. M. Clark. K. HauschUd. I. M. Hibbert R. Wadsworth, 
J. Simpson. A. Gizon, J. Gizon, D. Santos , Daresbury Lab. , 1992-
1993 Ann. Rept, Appendrx, p. 22 (1993). 

Macaw Reactions: *118)Sn(»°sl,4n), E-1S5 MeV; measured rf-com. 
'"Gd deduced no definite superderormed band. 

S3SKS1 Search for Population of Supersefcrmsd Stales ki " • *> Using '"Bl f 
Decay 

M. A Stover, E. A Henry, V. A Akovat, J. A Becker, C. R. Bingham, 
J. Brertsnoach, H. K. Carter, R. w. Hoff, M. Jarrlo, P. Joshl, J. Kor-
rnlcki, A Kuhnsrt, P. F. Mantka, T. F. Wang, J. L. Wood. M. Zhang , 
Phys. Rev. C47, 76(1993). 

Radioactivity: '"Blip-). (EC) (from Re("0, m), E=170 MeV): measured 
Ey. IT. Tf". *Kce>-coln, I(ce). "*Pb deduced lovels, J, re upper Rmrt for 
superdefomied stales population. 

B3VO04 Superdefonnafjon In mAv 

D. T. Vo. W. H. Kelly. F. K. Wohn, J. C. H». M. A Deleplanque, R. M. 
Diamond. F. S. Stephens, J. R. B. Olhmlra, J. Burde, A O. Mac-
cfdavelli, J. deBoer. 8. Cederwal, I. Y. Lee. P. Fallon, J. A Becker. E. 
A Henry, M. J. Brinkman, A. Kuhnert M. A Stoyer, J. a Hughes. J. 
E. Draper, C. Duyar, E. Rubel, Phys. Rev. Lett 71. 340 (1993). 

Nuclear Reacticna: +186)W("B,7n), ("B,6n). ("B,5n), E=84. 86 MeV; 
'"Ybf'F^n). E=100.105 MeV; measured Y f « * . '"Au deduced levels. 
J. ft, supeideformed band, dynamic moments of inertia. 

P. Willsau, H. Hubel. W. Korten. F. Azaiez, M. A Deleplanque, R. M. 
Diamond. A O. Macchlaveli. F. s. Stephens. H. Kluge. F. Harmachi. 
J. C. Bacelar, J. A. Becker, M. J. Brinkman, E. A Henry. A. Kuhnert 
T. F. Wang, J. A Draper, E. Rubel, z. Phys. A344. 351 (1993). 

Nuclear Reactions: +150)SmPCa,4n), E=205 MeV; measured yy-colri. 
DSA "TO levels deduced T w , superdeformed states transition quadru
p l e moments. 

83Vfl09Ufettnesof me Decay trcm Soperdelormed to Normal Deformed In mNd 

P. Willsau, t'. Hubel. R. M. Diamond, M. A Deleptanque, A O. Mac-
chiaveM, J. R. OHvelra. F. S. Stephens, H. KJuge. J. A Becker, E. A 
Henry, A Kuhnert M. Stoyer, Phys. Rev. C48. R494(1993). 

Nuclear Reactions: +100)Mo(«Ar.5n), E=175 MeV; measured Yf-coln. 
Doppler shift recoil distance. " N d deduced superdefornwd states T „ , 
transition probabilities, quadrupota moments. 

93WIZX Multiple, Exerted Superdetormed Bands In mPr 

J. N. Wilson. P. J. Nolan. E. S. Paul, A. T. Semple, C. W. Beausang, 
S. A. Forbes, R. Wadswoith, K. Hauschlld. I. M. Hlbbert R. M. Clark. 
J. Gtton. A Gizon. D. Santos, B. Nyako, J. Simpson, Daresbury Lab., 
1992-1993 Ann. Rept, Appendix, p. 17 (1S93). 

Nuclear Reactions: +<00)MoCCI,4n), E=16S MeV: measured rr-coln. 
**Pr deduced lovels, J, re superdeformed band. 

fWWtZZ Highly Deformed Bands In "Ceand"Pr 

J. N. Wilson, C. W. Beausang, S. A Forties, P. J. Nolan. E. S. Paul, 
A T. Semple, A Gizon, J. Gizon, D. Santos, B. M. Nyako, R. M. 
Clark, I. M. Hibbert K. Hauschlld, R. Wadsworth, J. Simpson , Bull. 
Am. Phys. Soc. 38. No. 2, 931, 16 9(1993) 

Nuclear Reactions: +100]Mof"S.4n). ("Cl,4n). E not given; measured 
rrcoin. '*ce, '"Pr deduced levels, J, n, superdefonned bands. 

Z. Phys. A347. 223(1994) abstract unavailable 

Phys. Rev. Let. 72,824(1994) abstract unavailable 

Phys. Rev. Let. 72,1427(1994) abstract unavailable 

Phys. Rev. C49. 718(1994) abstract unavailable 

93WV02 Transition Quadrupoto Moments of SuperaeformBd States In "*Pb 
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R e f e r e n c e s f o r S u p e r d e f o r m e d B a n d s (Theore t ica l ) 

NucL Phys. A95. 420(1967) abstract unavailable 

70T«01 Shape Isomeric States in Heavy Nuclei 

C. F. Tsang, S. G. Nibson, NucL Phys. A140. 275 (1970). 

Nuclear Stwctun: =174-256; calculated potential energy surface, 
two-peaked fission barriers, total potential energy, T W 1 . 

74Co41 Equilibrium Configurations of Rotating Charged or Gravitating Liquid 
Masses with Surface Tensor. It. 

S. Cohen, F. PlasH, W. J. SwtatecW , Ann. Phys. (New York) 82, 557 
(1974). 

Nuclear Reactions: +107)Ag{»Ne,X). E{cm)=25-205 MeV; calculated 
impact parameter. "RbpNe.X). - C u r * . X). •TJf'O.X). "AI{"0. X), 
"C("C,X), E not given: calculated fission barrier, neutron binding energy, 
excitation energy. ""Ag, "Zn, °Sc, *Mg; deduced possible supordefor-
mabon. Rotating liquid masses. 

Nuciear Structure: =1-300; calculated angular momentum where fis
sion barrier wouM vanish. A=1-200; calculated fission barrier. Rotating 
liquid masses. 

75Be35 Yrast Bands and High-Spin Potential-Energy Surfaces 

R. Bengtsson, S. E. Larsson, G. Laander, P. MoRer. S. G. Nllsson, S. 
Aberg. Z. Szymanski, Phys. Lett 57B. 301 (1975). 

Nuclear Structure: +146}Sm, '*°Vb; calculated yrast bands, energy sur
faces. 

79B109 Alpha Decay Amplification In Superdeformed Nuclei: An Important New 
Mechanism of Nudear de-Excitation at High Angular Momenta 

M. Blann, Phys. Lett 888, 5 (1970). 

Nuciear Reaction*: +109)Ag(*Ar,a). E= 169-337 MeV; calculated 
transmission coefficients tor n. p, a. **Tb deduced decay probabilities 
for n, p, o, fission channels, evidence for superdeformation. Statistical 
model for deformed nuclei. 

80BKM Decay of Deformed and Superdeformed Nude! Formed In Heavy Ion 
Reactions 

M. Blann, Phys. Rev. C21, 1770(1980). 

Nuclear Reactions: +109]Ag(*Ar,X), E=236 MeV; "Caf'O. X), E=214 
MeV; calculated transmission coefficients for spherical, deformed, super-
deformed nuclei. 1 * l b > **Ni deduced fraction of a decay vs spin, a* n, p 
branching ratios, superdeforrnabon effects. Rotating liquid drop model, 
Hauser-Feshbach calculation. 

Nud. Phys. A347. 287(1980) abstract unavailable 

61Be41 Some Properties of Svperavformod Nudei 

T. Bengtsson, M. E. Faber, G. Leander, P. MoRer, M. Pioszajczak, I. 
Ragnarsson. S. Aberg, Phys. Scr. 24, 200(1981). 

Nuclear Structure: +152)Dy; calculated potential, shell energy sur
faces; M , "Zr, "*Ru; calcutated potential energy vs deformation; **Ru; cal
culated liquid drop model energy. Anisotropic harmonic oscillator poten
tial. A 100; deduced superdeformed properties. A 150; deduced 
superdeformed properties. 

81 Fa05 Shell Structure in Superdeformed Light Nuclei (A < 40) at High Rotational 
Proquendes 

M E . Faber, M. Pioszajczak, Phys. Scr. 24, 189(1981). 

Nuclear Structure: +24}Mg, M , "At, M , *Si; calculated deformation, 
superdeformation energy surfaces. Cranking Strutinsky model, Saxon-
Woods potential. 

82Ab01 High-Spin Potential-Energy Surfaces 

S. Aberg. Phys. Scr. 25, 23 (1982). 

Nuclear Structure: =66-21B; calculated high-spin potential energy sur
faces. Cranked Nilsson-Strutinsky model. 

85Bo12 Study of the Decay Schemes ofmMo and **Tc Nuclei 

V. S. Belyavenko, G. P. Borozenets, I. N. Vishnevsky, V. A. Zhelto-
nozhsky, Izv. Akad. Nauk SSSR, Scr. Fiz. 49, 103(1985) 

Radioactivity: "Mo: «Tc(B'). (EC) [from «, •*, "Mofe-jcn), Es70 MeV]; 
measured Ey. ly, r«om; deduced log ft "Mo deduced transition, level 
energies. **Nb deduced levels, r-btdnchlng, possible J, n, configuration. 

85Du01 Shape Evolution In the Transitional Gadolinium, Dysprosium, Erbium, 
and Ytterbium Nuclei 

J. Dudek, W. Nazarewicz, Phys. Rev. C31. 298 (1985). 

Nuclear Structure: +144), '«, "•, '»°Gd, , M , «», , M , , M Dy, ™, '", ' • 
, M E r . , M , ' » , m . , , B Yb; caJculated levels; deduced shape evolution at high 
J. Cranking approximation, generalized Strutinsky method. 

86ChZE High Energy Dipole Bump In the Continuum as a Probe for Super-
Deformation 

Y. S. Chen, C. Baktash , Proc. Intern. Nuclear Physics Conference, 
Harrogate. U. K., p.49(19B6). 

Nuclear Structure: +158}Yb; calculated E2, M1 transition strength; 
deduced superdeformation features. Cranked shell model. 

87Ch07 Superdeformation in the Rare-Earth Region 

R. R. Chasman, Phys. Lett 187B, 219(1987). 

Nuclear Structure: +132}Ce. "•Pm. M \ 1 W . • « , " • S m . ' « " , , 4 \ " \ ' * . "•, 
• " , , 4 \ '"Eu, , M , t f T , , m , ' * , I M Gd, * " , , w , " \ , u T b , ' " , m . , HOy, , M Ho; cal
culated well depths, deformation, superdeformation parameters, excita
tion energies, proton, neutron unoccupied levels. Strutinsky method. 

87Du02 Shape Coexistence Effects and Superdeformation in **Zr 

J. Dudek, W. Nazarewicz, N. Rowley, Phys. Rev. C35, 1489(1987). 

Nuclear Structure: +78}, •», •*, •*, "Zr; calculated total energy surfaces, 
Routhians. **2r, calculated levels, yrast scheme, band structure; 
deduced shape coexistences, superdeformation. Woods-Saxon poten
tial, cranking, Hartree-Fock-Bogolyubov method, Strutinsky generaliza
tions, particle number protection. 

87DU04 Abundance and Systematics of Nudear Superdefbrmed States; Relation 
to the Dsaudospin and pseudoSU(3) symmetries 

J. Dudek, W. Nazarewicz, Z. Szymansld, G. A. Leander, Phys. Rev. 
Lett 59, 1405(1987). 

Nuclear Structure: +148}. m , , M Dy. '», w , , w Sm. •". " \ " 1 * 1 . m , m , 
1 4 2Ce; calculated potential energy surfaces; deduced super elongation 
particle number dependence, superdefomiation effects. 

67He23 Population andDecay ofthe SuperdeformedRotationalBandofrmDy 

B. Kerskind, B. Lauritzen, K, SchrFfer, R. A. Broglia, F. Barranco, M. 
Gallardo, J. Dudek, E. Vigezzi. Phys. Rev. Lett 59, 2416(1987). 

Nuclear Strvnure: +152}Dy; calculated E1 transition probabilities, 
superdeformed yrast band. 

87Na21 Pairing Correlations in the Superdeformed Rotational Bands: The 
frequency-deformation scaling 

W. Nazarewicz, Z. Szymanski, J. Dudek , Phys. Lett. 196B. 404 
(1987). 

Nuclear Structure: +152}Dy; calculated routhians vs deformation 
parameter, pairing correlation energy, associated dealignment in super-
deformed states. 
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87Sh25 Role ot State: and Dynamic Pairing Correlations in the Supordoformed 
BandolmDy 

Y. RShlmizu. E.Vigazzi. R. A. Broglia, Phys. Lett 198B. 33(1987). 

Nuclear Structure: +f52JQyr catenated surjeroWbrrrrod conOgarattia 
kinetic, dynamic moments ol inertia, correlation energy: deduced palling 
correlations role. 

87St08 Superdetormed States In Rotating "*Gy 

V. M. Strutinsky. Z. Phys. A326, 261 (1987). 

Nuclear Structure: +152)Dy; analyzed level data; calculated deforma-
tlon energy; deduced angular momentum minimum, stabBlty against rota
tion criteria for cuperdeformaUon. Liquid drop, Nllsson models. 

S7Sw01 Superdelormed Band In "Dy as Evidence tor the CenOHugal So/loWca-
tlon ota Rotating Nut? tt 

W.J.Swlaleckl.Phys,Hev.Leu 58. 1184 (1987). 

Nuclear Structure: +152)Dy, analyzed auperdelormed rotational spoc-
trum; deduced centrifugal aHidiflcatlrjn evidence. Macroscopic model. 

S8Ba22 The Role ofHIgh-N Orbits In Superdeformed States 

T. Bengtsson. I. Ragnarsson. s. Aberg, Phys. Lett 208B. 39 (1988). 

Nuclear Structure: +152)Dy, '"Gd, ""En '"Sm; calculated auparde-
formed quadrupole moment moment of Inertia vs spin. 

B8Du13 Pairing, Temperature, and DetormedShell Effects on the Properties ot 
Superdeformed '"Dy Nucleus 

J. Dudek, B. Hersfcbd, w. Nazarewtaz. Z. Szymanski, T. R. Werner, 
Phys. Rev. C38. 940(1988). 

Nuclear Structure: +152}Dy; calculated barrier heights, potential 
energy surfaces, high spin behaviour, deformation, superdeformation 
properties. Strutinsky model. 

S8DU16 Dependence ol the First Saddle-Point Energy on Temperature end Spin 
In Superdefbrmed Rare-Earth Nuclei 

J. Dudek. T. Werner, L L Rledinger, Phys. Lett 213B. 120 (1988). 

Nuclear Structure: +146), "> , ' " , '"Dy, "•, " \ " \ •", ™, '"Er, "*, '". 
m . ' " , ' " . ' " G d , ' " , ' " , '» . ">, <», '»Sm; calculated saddle point energy 
vs temperature, spin, superdeformaBon. 

S8FIZW Microscopic Description of the Ground-State and High-Spin Properties of 
the Light Strontiums 

H. C. Flocard . Proc. Intern. Workshop NuJ. Struct of the Zirconium 
Region, Bad Honnef, Germany, p. 143 (1988). 

Nuclear Structure: +76), ™. •>,«,», »Sn calculated deformation energy 
surfaces, rms raoS. "Sr calculated superdeformed band level energies, 
deformation energy surfaces, rms racfii, fission bamers. Constrained 
Hartree-Fock with Skyrrne interactions. 

88KTZQ Moments of Inertia ot SuperdetormedNuclei 

S. -I. Klnouchl. T. Klshlmoto , Univ. Tsukuba, Tandem Accel. Center, 
Ann. Rep l . 1987. p. 54 (1888): UTTAC-54 (1988). 

Nuclear Structure: +1S2)Dy~ calculeted superdeformed moments of 
Inertia. Microscopic calculation with Improved effective Interactions. 

88Sh37 Superdeformation and Other Prases at Very High Spin 

J. F. Sharpey-Schafer. Nud. Phys. A488, 127c (1988). 

Nuclear Structure: +151), ">Dy, '", "°Sd, '"Tb, , M , "=En analyzed 
level systematics; deduced superdeformation role. 

B8SI18 Nuclear Shapes and Phases at Very High Spin 

J. Simpson, Phys. Scr. T23, 37 (1988). 

Nuclear ReacHona: +114)Cd, '»Pd("Ca,4n). E=20S MeV; analyzed 
data. m D y . ""fir deduced levels, superdelormed band features. 

Nuclear Structure: +133). m , " N d , "'Ce; analyzed data; deduced 

superdeformed band features. 

88TaZU Intrinsic Structure of the Superdetormed Band in '"Ce 

K. Tanabe, K. Sugawara-Tanabe , Proc ot the Conf. on High-Spin 
rVucfear Structure and Novel Nuclear Shapes, Aprit 13-1S, 1966, 
Argonne National Laboratory, Argonne, IHinols; ANL-PHV-88-2, p. 53 
(1988). 

Nuclear Structure: +132)Ce; calculated levels, proton, neutron pairing 
gaps: deduced superdeiormatlon parameters. Cranked HFB. 

89B024 Superdeformation end Shape Isomerism at Zero Spin 

P. Bonche. S. J. Kriogor, P. Quentin, M. S. Weiss, J. Meyer, M. 
Meyer, N. Redon, H. Flocard. P. -H. Heenen , Nud. Phys. ASOO. 308 
(1989). 

Nuclear Structure: +186), '", m , " » . ' » , ' " , ' " , •», "°Os. * ™ , ' " , ' " , ' " . 
* , "*, '", '"PI, '", •", "' . '"Hg; calculated Hattree-Fock energies, 
energy surfaces. ' " , ' " , ' " , ' " , •", • » , » , •», "»,»», •", >", •", >"Hg; cal
culated secondary minima deformations. '", '", '"Pt: calculated axial 
dolormation enorglos. " . "Nl, '", '"Pt, *", "», ""Os, "*. '", '"Hg; 
deduced possible superdeformation effects. Microscopic Hartroe-Fock 
plus BCS. 

B9Ch06 Superdeformatron Near A ^ 190 

R. R. Chasman , Phys. Lett 219B, 227 (1989). 

Nuclear Structure: +178)W, '", '« , '"Re. " " . ' " , ' " , '", ' "Os. '" . '", 
IM <M IM | f IM Itt in ItS IM IIS 1**p| IK III ltt IN IM IM IMAy 117 IK) 

"'. '". m , '". '", ""Hg. ' " I I , "'At <•>, •». ~Rn. '"Ft; calculated level 
energies; deduced superdeformation features. Cranked Strutinsky 
method. 

89Ch41 On the Formation of Superdeformed Nuclear States 

Y.Chen,Chin. J. Nucl Phys. 11, No. 1, 53(1989). 

Nuclear Structure: +130), '"Co, "'Pr; calculated yrast configuration 
potential energy surfaces; deduoed supeideformation features. 

89Na07 Shape Variations, Influence of Pairing and Alignment ol Angular Momen
tum in Superdeformsd Bands In the A ISO Region 

W. Nazarewtcz, R. Wyss, A. Johnson, Phys. Lett 225B, 208(1989). 

Nuclear Structure: +152)Dy, '"Go, "'Tb; calculated levels, equilibrium 
deformations, dynamical moments of inertia. Deformation-self-
consistent pairing average model and variants. '"Dy, "°Gd; deduced 
superdeformation character. 

89Na17 Structure of Superdeformed Bands In the A 150 Mass Region 

W. Nazarewic2, R Wyss, A. Johnson, Mud. Phys. A503, 285 (1989). 

Nuclear Structure: +144), '", '", '", '"Gd, '", '", '"Oy, ' * . "'Tb, 
'"Ho. '", '"Eu; calculated levels, rotational band moments of Inertia, 
quadrupole moments. "*, '"Eu, " \ '". •". '"Gd. '", '", '"Dy, '"Ho, 
' M En analyzed superdeformed moments of inertia. '"Gd; analyzed 
superdeformed moments of Inertia; deduced R. '"Gd; analyzed super-
deformed moments of Inertia, quardupole moments. '"Tb; analyzed 
superdeformed moments of inertia; deduced configuration. "'Tb: 
analyzed superdeformed moments of inertia; deduced it and signature. 
"'Dy; analyzed superdeformed moments of Inertia: deduced possible 
band crossings. Deformed shell modeL Comparison with other data. 

89Ok01 Fission Stability ot Superdeformed Nuclei 

J. Okctowicz. J. M. Irvine. J. Phys. (London) G15. 823 (1989). 

Nuclear Structure: +144)Nd; calculated free energy vs mass quadru
pole moment deduced superdetormation shapes. Constrained Hartree-
Fodc 

89SC02 tifefimas and Urtestiapes In SuperdBtorsned Bands 

K. Schiffer, B. Herskind. J. Gascon , z Phys. A332, 17 (1989). 

Nuclear Structure: +1S2)Dy; calculated levels, T , Bpt), Ifr); deduced 
normal, superdeformed state mixing. Statistical nrxfel, Monte Carlo 
simulation. 
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89S hZZ Semi-Empirical Fits for Superdeformed Band Energies 

Y. Y. Sharon, R. A. Naumann, G. Coring , Bufl. Am. Phys. Soc. 34. No. 
4, 1169, D67<1989) 

Nuclear Structure: =100-180; analyzed superdeformed band in 11 
nuclei Semi-empirical fits. 

90Ab08 Superdeformations - A Theoretical Overview 

S. Aberg , Mud. Phys. AS20, 35c (1990). 

Nuclear Structure: =66-218; compiled superdeformed state calcula
tions, data analyses. 

OOAbAA 

Ann. Rev. Nud. Pan. Sci. 40, 439(1990) abstract unavaUabto. 

90Be37 Love! Spin and Moments of Itiartia In Supordoformod Nudol Near A B 194 

J. A, Becker, N. Roy, E. A. Henry, S. W. Yates, A. Kuhnort, J. E. 
Draper, W. Korten, C. W. Beausang, M. A. Deteptanque, R. M. Dia
mond. F. S. Stephens, W. H. Kelly, F. Aralez, J. A Clzewskl, M. J. 
Brinkman . Nud. Phys. A520, 187c (1990). 

Nuclear Structure: v180J, •", ™, m , ,uHg, w , m P b , m , '"TJ; analyzed 
data; deduced levels, J, superdeformed band parameters. Least-
squares fit to rotational formulas. 

90BeZK Spin Determination In Superdeformed "*Hg and "*Hg 

J. A. Becker, N. Roy. E. A Henry, S. W. Yates, J. E. Draper, C. W. 
Beausang, M. A. Deleptanque, R. M. Diamond, P. S. Stephens, W. 
Korten, J. A. CizewsW, M. J. Brinkman , Proc. Inter. Corrl. Nuclear 
Structure of the Nineties, Oak Ridge, Tennessee, Vol.1, p. 2(1990). 

Nuclear Structure: +192}, , M Hg; analyzed data; deduced superde
formed band exft spin. 

S0Bo40 Quadrupofe Collective Correlations and the Depopulation of the Superde-
formed Bands in Mercury 

P. Bonche, J. Dobaczewski, H. Rocard, P. H. Heenen, S. J. Krieger, 
J.Meyer, M. S. Wetes. Nud. Phys. A519. 509(1990). 

Nuclear structure: +190), m , w , m , ""Hg; calculated deformation 
energy, wave functions, proton quadrupole moments, superdeformed 
band decay ry. Setf-conslstant generator coordinate method, Hartree-
Fock pkis BCS wave functions. 

90Ch24 The Effe<^cf Pairing on Superdelbrrned Rotation^ 

R. R. Chasman. Phys. Lett 2428, 317(1990). 

Nuclear Structure? +190), w . « ~ ""Hg,'". '•Tf; catcuiatod super-
deformed level second moments of inertia. 

90ChZl The Criterion for the Observation of the GDR BuBt on Superdeformed 
States 

Y. S. Chen , Proc. Inter. Conf. Nuclear Structure of the Nineties, Oak 
Ridge, Tennessee, Vol.1, p. 200 (1990). 

Nuclear Structure: +146}, « • , , M , I H Dy, m , " \ '"Nd. K, ". "$r, calcu
lated levels, O(T,X); deduced superdeformed state based GDR excitation 
criterion. Linear response theory. 

90Do05 The Superaefdrmed Isotope Chains In the Rare-Earth Region 

B. Dong. Y. Chen. X. Jin, Chin. J. Nud. Phys. 12, No 1, 1 (1990). 

Nuclear Structure: +144}, " * , ' - , ' « , , " , n * » '•', t K Gd, * • " \ ' » . m

t 

XitDy, calculated total equipotential energy surfaces; deduced superde-
formatton features. Cranked Nilsson model. 

90DoZY A Model for the Decay of Superdeformed Bands 

T. Dossing, E. Vlgezzl , Proc. Inter. Conf. Nuclear Structure ol the 
Nineties, Oak Ridge. Tennessee. Vol.1, p. 12(1990). 

Nuclear Structure: +152)Dy; calculated superdeformed band decay 
features. 

90DrOB Spins fa Superdeformed Bands In the Mass 190 Region 

J. L\ Draper. F. S. Stephens. M. A. Deteplanque. W. Korten, R. M. Dia
mond. W. H. Kelly. F. Azaiez, A. O. MacchiaveUi, C. W. Beausang, E. 
C. Rubel, J. A. Becker, N. Roy, E. A. Henry, M. J. Brinkman, A. 
Kuhnert. S. W. Yates , Phys. Rev. C42, R1791 (1990). 

Nuclear Structure: +192), i MHf, m U ; analyzed superdeformed band 
structure: deduced level J. Pseudospin formalism. 

90Du10 Prediction of Octupofe-Deformation Effects in Superdeformed Nuclei of A 
150 and A 190 Mass Regions and Possible Interrelation with Pseudo-
Spin Symmetry 

J. Dudek, T. R. Werner. Z. Szymanski. Phys. Lett 248B, 235 (1990). 

Nuclear Structure: +146}Nd. '"Sm. , M Gd, , n Dy, m E r . , M Yb. '» m , m , 
mt I M I m t m t •» w^g; calculated potential energy vs deformation 
parameter; deduced pronounced octupole effects, superdeformed nuclei. 

90GeOG On a Possible Supersymmetry In Superdeformed Bands 

A. Gelberg, P. von Brentano, R. F. Gaston , J. Phys. (London) G16, 
L143(1990). 

Nuclear Structure: +152}Dy, '"Tb; analyzed level data; deduced 
supersymmetry role In superdeformatfon. 

90Ho13 Ocfupote Instability of Super- and Hyperdeformed Nuclei 

J. Hotter, S. Aberg , Z. Phys. A335, 363 (1990). 

Nuclear Structure: +152}Dy, m , , M Hg, TORn; calculated potential 
energy surfaces; deduced possible superdefonnation, hyperdeformation. 
"•Gd. , w Dy, m , , , 0 Hg. m P o . m P o . " R n ; calculated octupole softness: 
deduced possible superdeformation. Cranked Nilsson-Strutjnsky model. 

90Ja13 Superdefonnation In the Mercury Nuclei 

R. V. F. Janssens, M. P. Carpenter, M. W. Drigert, P. B. Fernandez. E. 
F. Moore, D. Ye, I. Ahmad, K. B. Beard, I. G. Bearden, Ph. Benet P. 
J. Daly, U. Gaig. Z. W. Grabowski, T. L Khoo, W. Reviol. F. L H. 
Wolfs . Nud. Phys. A520, 75c (1990). 

Nuclear Structure: +194}, , w Pb. m , " m , *", ~ . •". • « . , M , m H g ; com
piled, analyzed superdeformed band data. 

90Ko12 A RelatMsth Theory of Superdeformetions in Rapidly Rotating Nuclei 

W.Koepf. P. Ring , NyeL Phys. A511, 279(1990). 

Nuclear Structure: +152JDy, "Sr; calculated superdeformed band 
structure, quadrupole moments. Cranked retativistjc mean field theory. 

90 Krl 0 Coupling Schemes In Doubly Odd Nuclei and Identical Superdeformed 
Bands 

A. J. Kreiner. A. O. MacchfaveOi, Phys. Rev. C42, R1822 (1990). 

Nuclear Structure: +150). 1 U , '**, 1"Gd; analyzed band structure, 
superdeformation features. Coupling schemes from pseudospin sym
metry. 

30UI13 Octupole Vibrations Built on Superdeforrned Rotational Bands 

S. Mizutori, Y. R. Shimizu, K. Matsuyaniigi, Prog. Theor. Phys. (Kyoto) 
83, 666(1990). 

Nuclear Structure: +152}Dy; calculated giant octupole resonance 
strength functions; deduced resonances built on superdsformed band 
states. Cranking model based RPA. 

90N*OS Natural-Parity States in Superdeformed Bands and Pseudo SU(3) Sym
metry at Extreme Conditions 

W. Nazarewfcz, P. J. Twin, P. Fallon, J. D. Garrett, Phys. Rev. Lett 
64, 1654(1990). 

Nuclear Structure: +151}Tb, , n Dy, ,KG&, analyzed level schemes, 
supordoformed bands; deduced pseudo SU(3) symmetry features. 

90Ra27 Transition Energies in Superdeformed Bands. Dependence on Orbital 
and Deformation 

I. Ragnarsson, Nud. Phys. A520, 67c (1990). 

Nuclear Structure: +152}Dy; calculated superdeformed band transition 
energy differences; deduced orbital, deformation dependence. 
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SORaZW Transition Emmies In Superdeformed Bands - Dependence on Orbital 
and Deformation 

I. Ragnarsson. Ptoc. Inter. Conf. Nuclear Structure of the Nineties. Oak 
Ridge. Tennessee, Vol. 1. p. 32 (1990). 

Nuclear Structure: +151), '•>, '»0y, calculated superdeformed band 
transition energies. Pure single panicle model. 

90Sh05 Effects ol Pairing Correlations on Stperdeformed Bands In the A ISO 
Region 

Y. H. Shlmizu. E. Vlgezzl. R. A. Broglla, Nucl. Preys. AS09, 80 (1990). 

Nuclear Structure: +150), '«, ' "Gd. '» , '*'. ' "Tb, '" , •«". "*Dy; cateu-
Eated deformation, superoafomuriion band structure, moments of Interia. 
Pair correlations, diflerent models. 

S0Sh07 Inertias of Superdelormed Bands 

Y. R. Shlmizu. E. Vlgezzl, R. A. Broglla , Phys. Rov. 041, 1881 
(1990). 

Nuclear Structure: +149). '»Gd, '"Dy; calcutatod superdelormed 
moment of Inertia. Sell-consistent treatment of nuclear deformation, 
pairing correlations. 

90Sh08 Quantum Size Effects In Rapidly Rotating Nuclei 

Y. R. Shlmizu, R. A. Broglia . Phys. Rev. C41. 1665 (1960). 

Nuclear Structure: +166)Yb; calculated effective pairing gap. '"Gd; 
calculated superdelormed band moments of Inertia. RPA, strongly rotat
ing nuclei. 

90Sh21 A Comparison ol the RPA and Number Pro/ecSon Approaches for Calcu
lations ol Pairing Fluctuations In Fast Rotating Nuclei 

Y. R. Shimizu, P. A. Broglia , Mud. Pnys. AS15. 38 (1990). 

Nuclear Structure: +166)Yb; calculated correlation energy vs rotational 
frequency, pairing force strength. "^Gd: calculated superdeformed band 
two moments of Inertia. RPA, number projection methods. 

SOShZS Effects ol Pairing Correlations on the Depopulation of SupBrdeformed 
Bands 

Y. R. Shimizu. E. Vigozzi, T. Dossing, R. A. Broglia , Proc Inter. Conl. 
Nuclear Structure of the Nineties, Oak Ridge. Tennessee, Vol. 1. p. 
184(1990). 

Nuclear Structure: +1S1). '"Dy; calculated potential energy surfaces 
vs spin; deduced pairing correlations role In supardeformed band decay. 
Cranked HFB plus RPA. 

SOShZT Effects of Par t * * Correfcffons on U» Moment of Inertia of Superde-
tormedBands 

Y. R. Shlmizu, E. Vigezzl, R. A. Broglla . Proc. Inter. Conf. Nuclear 
Structure ol the MnoBes. Oak Ridge. Tennessee, Vol.1, p. 182(1990). 

Nuclear Structure: +151), '", ""Dy, «• '", "To, "*, "•, '"Gd; calcu
lated superdeformed band moments of Inertia; deduced pairing correla
tions role. Cranked HFB plus RPA. 

KSt22 Spin Alignment m Superdeforrnea Rotational Bands 

F. S. Stephens, NucL Phys. AS20, 91c (1990). 

Nuclear Structure: =151-184; calculated Incremental, total alignment 
for bands: deduced pairing vbrattons role in superdeformatlon. PlausW-
Hy arguments. 

90SUO5 The Nuclear Matssner Effect and Supordetormalion in the Number-
Projected Constraimcf-Cranfcsd HFB Approach 

K. Sugawara-Tanabe, K. Tanabe , Phys. Lett 238B. 15 (1990). 

Nuclear Structure: »132(Ce; calculated levels, superdelormed band 
structure. Seff-consrstent rjonstraired-cranked HFB approach. 

90SuZU Molts/son-l'aUKrj Street m the Number-Protected Constrameo^Cmnked 
HFB Solution and the Superdeformatidh 

K. Sugawara-Tanabe, K. Tanabe. Proc Inter. Conf. Nuclear Structure 
ol the Nineties. Oak Ridge. Tennessee. Vol. 1. p. 34 (1990). 

Nuclear Structure: +l32)Ce; calculated levels, alignments; deduced 
superdetormed band structure. Constrained-cranked HFB, number pro
jection. 

90TS29 Microscopic Structure of me Superoetormed Rotational Band In mCe 

K. Tanabe. K. Sugawara-Tanabe, Prog. Theor. Phys. (Kyoto) 83. 1148 
(1990). 

Nuclear Structure: +132)Ce; calculated levels, average pairing gaps, g, 
Intrinsic quadrupole moments; deduced superdeformed band structure. 
Setf-conslstent cranked HFB. 

SOTaZY Microscopic Structure ol the Superoeformed Bands in A =130 Region 

K. Tanabe, K. Sugawara-Tanabe, Proc Inter. Conf. Nuclear Structure 
ol the Nineties. Oak Fudge, Tennessee, Vol.1, p. 36 (1990). 

Nuclear Structure: +1321C0, '", '"Nd; calculated levels, alignments; 
deduced supordeformed band structure. Angular momentum con
strained HFB. 

B0TwO2 Superdoformatlon - An Experimental Overview 

P. J. Twin, Nucl. Phys. A520, 17c (1990). 

Compffat/on: A^ 152: compiled, reviewed data on superdBformation. 

90V106 A Model for the Decay Out of Superdeformed Bands 

E. Vigezzi, R. A. Broglia. T. Dossing. Nucl. Phys. A520. 179c (1990). 

Nuclear Structure: +146). '"Gd, '», '"To, '", "»Dy; analyzed rota
tional, superdeformed band decay features. Admixture considerations. 

9OV1O8 The Decay Out of Superdeformed Rotational Bands 

E. Vigezzi, R. A. Broglia. T. Dossing , Phys. Lett 249B, 163 (1990). 

Nuclear Structure: +146). '", "»Gd, '", "'Tb. '", '°Dy; analyzed 
supardelormed states decay data: deduced supardelormed. normal 
states barrier transmission coefficient Statistical model. 

90ZaO5 Variable Volume Parameters tor the Radii and Kinetic Energies of Super-
dttormed States 

L. Zamick. E. Moya de Guerra, J, Caballero. D. Berdichevsky, D. C. 
Zheng. Phys. Lett. 242B. 7(1990). 

Nuclear Structure: +40)Ca; calculated level kinetic energy, radii differ
ences, superdeformation. Hanree-Fock calculations, Skyrme interac
tions. 

90ZhO5 Superdeformed Many-Particle - Many-Hole States h N = Z Nuclei: 
Seywrdthe£p-3r> stats m^Ce 

D. C. Zheng, L. Zamick, O. Berdichevsky , Phys. Rev. C42, 1004 
(1990). 

Nuclear structure: +40)Ca, T i , "Cr, "Fe, "Nl; calculated mutS-
particle. multi-hole bands, shapes; deduced possible superdeformation. 
Fixed configuration, deformed Hartree-Fock. 

9tAmroSupersymme&k:QuarTtumMer^artlcsBndSupera^fo^ 

R. D. Amado, R. Bfjker, F. Cannata, J. p. Dedonder, Phys. Rev. Lett. 
67. 2777(1991). 

Nuclear Structure:-M;-198; deduced supersymmetiy role In superde
formation. 

91Be48 Very Elongated Nuclei Near A = 194 

J. A. Becker, E. A. Henry, s. W. Yates, T. F. Wang, A. Kuhnert, M. J. 
Brinkman, J. A. Cizewski, M. A. Dsleptanque, R. M. Diamond, F. S. 
Stephens, F. Azaiez. W. Korten, J. E. Draper, Nucl. Instrum. Methods 
Phys. Res. BS6/57. 500 (1991) 

Nuclear Structure: =194; m . 
new superdeformatioti region. 

MHg; compiled, reviewed data; deduced 

91 Bo07 Cranked Hartree-Fock study of the Ynast Line of *$r 

P. Bonche, H. Rocard, P. -H. Heenen. Nucf. Phys. AS23, 300 (1991). 
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Nuclear Structure: +80)Sr; calculated levels, quadrupole monwnts, 
supenjeforrned bands. Cranked Hartree-Fock. 

91 Bo11 Oesoipeon of Superdeformed Bands by the Quantum Algebra SU(q)(2) 

D. Bonatsos, S. B. Drenska. P. P. Rayehev, Fi. P. ROUSSBV, f u . F. 
Smlmov.J.Phys.(London)617, L67(1991). 

Nuclear Structure: +134). '"Nd. ™«d. "». "*Dy.'", '"Hg. '"Yb. "Cm; 
analyzed level data; deduced superdeformed band features. Quantum 
su(q)(2) algebra. 

91Bo1S Ocfupofe Softness of Superdetormed '"Rb 

P. Bonche, S. J. Krlegcr, M. S. Weiss, J. DobaczewsH. H. Ftecard, P. 
-H.Heenen, Phys. Rov.Lett 66, 876(1991). 

Nuclear Structure: +194)Pb: analyzed data; deduced band structure, 
•uperdetormed softness features. Generator coordinate method, palling 
prelection. 

91Ch01 Giant Dlpote Resonance Built on Superdetormed Rotational Slstos 

Y. s. Chen, Phys. Rev. C43, 173 (1991). 

Nuclear Stru«um:-f146).'".'", '"Oy, •" , ' " . '"Nd, "Sr, -Sr, "Sri cal
culated superderormed states based GDR. Y-anisotropy tolovdng decay. 
Linear response theory, superdeformed mean field, serf-conslstont 
approach. 

Nuclear Reacthta: +1S0)Dy. '"Nd. *Sr(Y.X), E s 20 MeV; calculated 
total absorption c(E). Linear response theory, superdeformed mean 
field, setl-consistent approach, 

91Ch36 Superdeformed and Hypaidetormod Banana Sheped Nuclides Near A = 
ISO 

R. R. Chasman , Phys. Lett 2668. 243 (1991). 

ATudwr Structure: +190)Pt •" . ' " . '". "Au. >»,'", ' " , ' " . ' " . ' " . '". 
tMĵ _ I N NO in I N tw i»* twTJ, N0( Nî  t*^ mpb, '», , M , m

t " " 3 ] , "«Po; 

calculated level energy relative to prolate mlnlnum, barrier heights, 
reflection symmetric shapes: deduced superdeformed, hyperdeformed 
minima, deformation features. 

91CU01 Cotton etal. Reply: 

D. M. Culen, M. A. Riley, A, AWerson, I. All, C. W. Beausang, T. 
Bengtsson. M. A. BentJey, P. Fallon, P. D. Forsyth, F. Hanna, S. M. 
Mulins, W. Nazarowtcz, R. J. Poynter, p. H. Regan, J. W. Roberts, W. 
Satula. J. F. Sharpey-Schafer, J. Simpson, G. Soften. P. J. Twin, FL 
Wadsworth. R. Wyss. Phys. Rev. Lett 67. 1175(1991). 

Nuclear Structure: +193)Hg; analyzed data; deduced superdeformed 
states features. 

91GU03 Stability ot the Superdeformed Z = 38 Shell Against Exotic Ouster 
Decays: Reinforcing and switching ot shell gaps in nuclei 

R. K. Gupta. W. Scheid, W. Qrelner , J. Phys. (London) G17, 1731 
(1991). 

Nuclear Structure: +78)Sr, "Zr; calculated duster-decay T V I ; deduced 
superdetormad Z=33 stability against exotic decay. Cluster "O-«C0 
nudeL 

91ta02 Pnysfcs ot Ugh-Spln States m the InteracOtg Boson Model 

F. lacheDo. Nud. Phys. A522, 83c (1991). 

Nuclear Structure: +192)Hg; analyzed data; deduced superdefonned 
band features. Other nuclei discussed. Interacting boson modeL 

91JI05 Symmetries ot the Nuclear Average Field Hamltonlan and a Search tor 
Possible Exotic EquObnum Deformations In Superdeformed Nuclei 

X. Ji, J. Dudek. P. Romain, Phys. Lett 271B. 281 (1991). 

Nudwr Structure: =54-78-. ttaS-122; catcutaiad proton, osution shell 
energies vs deformation. '"Hf; calculated total energy surfaoe vs defor
mations, superdeformed configurations. Nudear average field hamil-
tonian. 

91Ko18 The Spin-Orbit Field h Superdfifwrned toc&: A rotatMslic investigation 

W.Koepf, P. Ring.2.Phys. A339. 81(1991). 

Nuclear Structure: +208)Pb, "O; calculated nudeon single particle lev
els. ' K Dy; calculated potential parameters; analyzed superdeformation. 
Relativist*: mean field theory. 

91Me07 Pairing vibrations and Stability of Stipe/deformed States 

J. Meyer. P. Bonche, J. Dobaczewski. H - Flocard, P. H. Hearten, Nucl. 
Phys. A533. 307 (1991). 

Nuclear Structuie: +194)Hg; calculated levels, quadrupoie moments; 
deducod pairing wbratJons role In superdeformed state stability. 

91MI07 Ocrupofe vibrations with K = > and 2 In Superconducting, Superdeformed 
Nuclei 

S. Mlzutorl, Y. R. SMmlzu, K. Matsuyanagl, Prog. Theor. Phys. (Kyoto) 
8S. 569(1991). 

Nuclear Structure: +192)Hg, '"Gd; calculated octupole strength func
tions, auperdeformod nuclei. RPA. 

91Ot02 Interacting Boson Model for Supordeformauon 

T. Otsuka, M. Honma , Phys. LotL 268B, 305(1991). 

Nuclear Structure: +194)Hg; calculated neutron, proton occupation 
probabilities, ty, levels; doduced possible superdetormed p, Y bancs 
features, boson charge, interaction strength. Super interacting boson 
model. 

91 Ra20 AddHMty m Superdeformed Bands 

I. Ragnarsson, Phys. Lett 264B. S(1991). 

Nucleer Structure: +146), '", "*Gd; analyzed superdefonned bands 
transition energies: deduced stability. hvo-orbrtals role. 

91Sa12 Structure of Superdetormed Stales in Au-Ra Nudel 

W. Satula, S. Cwio;; W. Nazarewtcz. R. Wyss, A. Johnson , Nucl. 
Phys. A529. 289(1991). 

Nuclear Structure: +190). '", •", ' " H g . ' " , ' " , '", '"Pb. '" , '», ' - , "», 
•"Po. '" . *», •*,"", ™Rn, •", •», •", *". "*Ra; calculated superdeformed 
state energies, equilibrium deformations, band head energies, barrier 
heights, potential energy surfaces. ' " . ' " . , ™ . " * . ' " . " " . ' * , " T l . ' " . ' " . 
'•', '", '"Au; calculated equilibrium deformations. Strutinsky shell 
correction method. 

91Sc09 The Population ot the Superdeformed Continuum 

K. Schtffer, B. Hersklnd, Phys. Lett 255B. 508(1991). 

Nuclear Structure: -*.152}Oy; analyzed superdeformed lovol data; 
deduced continuum features. 

S1St05Sraphe/iseta/. Reply: 

F. S. Stephens, M. A. Doleplanque. W. Konen, R. M. Diamond, F. 
Azalez, A. O. Macchlavonl. J. A. Becker, E. A. Henry. A. Kuhnert J. E. 
Draper, ..'. A. Cizewskl, M. J. Brinkman , Phys. Rov. Lett 66, 1378 
(1991). 

Nuclear Structure: +192), "*Hg; analyzed superdeformed band data, 
spin assignments. 

91Ta14 Microscopic Properties of the Superdeformed Rotational States In Light 
Rare-Earth Nuclei "Ce and "•, ""Nd 

rCTanabe. K. Sugawara-Tanabe, Phys. Lett 259B, 12(1991). 

Nuclear Structure: +132}Ce. "", '"Nd: calculated levels, g-factors. 
yrast sequence electric quadpjpole moment dynamical moments of Iner
tia; deduced superdefbrmed to yrast transition. Particle njmber. angular 
momentum constrained HFB. 

91TW01 Supardeformed Nuclei at High Spin 

P.J.Turrn.NutJ.Phys. »Ea2, 13c(1991). 

Nuchcr Structure: +152)Dy, "Tb, '"Gd, "=Eu; analyzed data; 
educed superdeformed band evidence. Other data reviewed. 

9fWa24 Commenton' Umdau-Zener CrossingIn Superd6fotmed'*Hg: Evidence 
lor octupole correlations In superdeformed nuder 
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P. M. Waker, Phys. Rev. Lou 67. 1174 (1991). 

Nuclear Structure: +193)Hg; analysed data; deduced octupole correla
tions rote in superdefotmed states. 

91Wet2 Supen/eformat/on in me Qbutbonfflmmr rvtoosceprfc view of the 
excited superdeformed bands and the corresponding level densities 

T. R. Werner, J. Dudek. Phys. Rev. C44. R948 (1991). 

Nucletr Structure: +152)Dy, '"Gd; calculated rotational, superde-
lormed bands. Microscopic approach, Woods-Saxon potential, extended 
Stjutinsky method. 

91WU01 Svperdafomwtions end Faimlon Dynamic*! Symmetries 

C. -L Wu. Nud. Phys. AS22, 31c (1991). 

Nuclear Structure: +1E0)Ga. " t ig ; calculated levels, band features, 
decay churacteristlcs, sorjcwoetormilron e«3c<9. Other nudol discussed. 
Fermlon dynamical symmetry model. 

»1 Wu04 Comment on • Spin Alignment m Superdelomied Hg Nuclei' 

C. -L. Wu, D. H. Feng, M. W. Gukky . Phys. Rev. Lett 66, 1377 
(1991). 

Nuclear Structure: +192), '"Hg; analyzed superdelomwd band data: 
deduced spin alignment features. 

91Wy01 Integer Alignment and strong Coupling limit m Superdetormad Nuclei 

R. Wyss. S. Pllotte . Phys. Rev. 044. R602 (1991). 

Nuclear Structure: +1911. '", '", '"Hg; analyzed levels, suporde-
formed band spin, alignment data: deduced strong coupling limit role. 

91Ze01 Spin Dafarminabbri and Quantized Alignment In mo Superoaformed 
Bands In "By, "'76. and '"Go 

J. Y. Zeng, J. Merng, C. S. Wu. E. G. Zhao. Z. Xing, X. Q. Chen . 
Phys. Rev. 044, R1745(199l). 

Nuclear Structure: +152)Dy, »'Tb, "°Gd; analyzed data. '"Dy 
deduced superdeforrned band lowest level J. '"Dy. '"'To, "°Gd deduced 
superrjeformed band quantized alignmenL 

91Zh23 An Excited Suoerdeformed band of "7J in Skyrme Hartme-Foct, Calcula
tions 

D.C.Zheng. L. Zamk*, Plrys. Lett 266. 5(1991). 

Nuclear Structure: *80)Z.- caJcuUted levels: deduced supordeformed 
band features. S&yrme Harber>Fock approach. 

92Ba42 Low-Spin Identical Bands In Neighboring Odd-A and Even-Even Nudel: A 
possa^e challenge to mean-Hold tfworiss 

C. Bakuuh, .1. D. Garrett. 0. F. WincheH. A. Smith . Phys. Rev. Lett 
69, 1500(1992). 

Nuclear Structure: + 157), •". ""Ho. m , •". m . ™, T m , " , " " , ' " , ' " , 
in 'w^ tj»̂  «"l_u, *r*t "* '*• in m MITQ m wi ws , M Re m , r 7 '"lr 
analyzed band structure; deduced Ictenocal bands at deformations 
between normal, superdeformed values. 

V2BeZ5l*velSpm tor Supetdetormed Nuclei Near A = 194 

J. A. Becker. E. A Henry. A. Kuhnert. T. F. Wang. S. W. Yates, R. M. 
Diamond, F. S. Stephens, J. 6. Draper. W. Korten, M. A. Deleplanque, 
A O. MaccnlaveB, F. Azalez. w . H. Kelly. J. A CizewsW, M. J. Brink-
man , Phys. Rev. C46, B89 (1992). 

Nuclear Structure: +189], ™°, •", "• •", ' " H g , ' " , ' " , ' " , ' " P b , ' " . ' " . 
™*T1; analyzed superdeformed band transition Br; deduced J, * . Power 
series expansion approach. 

92Ch20 The Famiton Dynamic symrra/ryMooW arid Si<pen^ 
220 

R. R. Chasman, Phys. Lett 280B, 187 (1992). 

Nuclear structure: +222), *", °"Fr, "", •», •", ""fia, m , "•, •", "*, 
" •"Ac, n s , *" , * * * , " * , "Th,"" , * * •>»*»•»* a s >Pa M B M m H m U " 
calculated well depths, quadruple, hexadscapole' deformation, level 

energies, static moments of Inertia; deouced oblate superdeformed 
minima, prolate superdeformation features. Fermion dynamic symmetry 
model. 

92Ch32 Observation of Identical Bands In Supordeformed Nuclei with the Cranked 
Hai oee-FocA' Method 

B. -Q. Chen. P. -H. Heenen, P. Bonche, M. S. Weiss, H. Flocard , 
Phys. Rev. C46, R1582(1992). 

Nuclear Structure: +194). '"Kg. '"Pb; calculated superdeformed band 
level energies, quadrupole moments, dynamical, rigid moments of Iner
tia; deduced twinning characteristics. Cranked Hertree-Fock, Sfcyrmo 
effective Interaction. 

92CBZ identical Bands and Quantized Alignment In Superdetormed A * 194 
Nuclei: Evidence for a new kind of rotor 

J. A CtzewsM, J. A. Backer, E. A Homy, M. J. Brlnkman, T. F. Wong, 
A Kuhnnrt, F. S. Stephens, M. A. Deleplanquo, R. M. Diamond, F. 
Azaloz, A O. Macchlavell, J. E. Drapor, Contrlb. InL Conl. Nuclear 
Structure at High Angular Momentum, Ottawa, p. 68 (1992); AECL-
10613(1992) 

Nuclear Slmcturo: =194; analysed data; deduced superdefotmed, 
identical band features. Spin-rotor framework. 

92CI0G On the DSAM end Utotfme Measurements forSuperdeformod States 

R. Clark. N. Rowley, J. Phys. (London) G18. 1515 (1992). 

Nuclear Structure: v152|Dy. , w Md; analyzed OSA, 7 t data pro
cedures: deduced improved results possibility with Inverse reactioc x cal
culated superdelormed bands quadrupole moments. Bateman equations 
equivalent formalism. 

92CS03 On the Rotation behveen Cluster end Supetdetormed States of Light 
Nudei 

J. Csoh, W. Scheld, J. Phys. (London) G18, 1419(1992). 

nfucfav Structure: +121C '"0. "Ne, "Mg. "SI, "S. "Ar. «Ca, T i ; 
analyzed levels; deduced superdeformed states clusterization features. 

92DeZW Microscopic Description ot Superdeformed Bands In "°, '", mHg and 
'"Dy 

J. P. Delaroche. M. Gmxt, J. F. Berger. J. Libert, Contno. Int Conl. 
Nuclear Structrro at High Angular Momentum. Ottawa, p. 77 (1992); 
AECL-10613(1992) 

Nuerew Structure: +190), '", '"Hg, '"Dy; calculated potential eneioy 
surfaces, inertia tensors; deduced band structure, superdeformed band 
characteristics. Constrained HFB, Gogny force. 

Prog. Part. Nud. Phys. 28, 131(1992) abstract unavailable. 

92Fau2 The InHuance of Pairing on the Properties of' Identical • Cuperdetormed 
Bands in Hg Nuclei 

P. Fallon. W. Nazarewicz, M. A. Riley, R. Wyss , Phys. Lett 276B, 
427(1992). 

Nuclear Structure: +190). '", '". '». '"Hg; analyzed band "Hucture 
data; deduced good reference for superdeformed bands, neutron pairing 
relative magnitude. 

92FaZY Differences In ' Identical' Superdetormed Bands 

P. Fallon, W. Nazarowicz, M. A. Riley, R. Wyss , Contrib. Int Conl. 
Nuclear Structure at High Angular Momentum, Ottawa, p. 74 (1992); 
AECL-10613 (1992) 

Vnckmr Smictwa: +! 4}Hg: analyzed superdelormed band low spin 
state transition energies; deduced low spin deviations qualitative picture. 
Blocking arguments. 

92GI01 Ab Initio Calculation or Supetdetormod Bands in mHg 

M. Glrod, J. P. Deraroche, J. Uben, I. Dalonde , Phys. Rev. C45, 
R1420(1992). 
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Nuclear Structure; +192}Hg; calculated levels, kinematic moment of 
inertia, B(\); deduced superdeformed bands. GriffirvHiB-Wheeler equa
tion. Gaussian overlap approximation, constrained Hartree-Fock-
Bogomihov calculation based potential.tensor of Inertia, Gogm/s «orce. 

92Hs32 Magnetic Dipois Sowngffi fnSupmztefomtetffitoctei 

I. Hamamoto, W. Nazarewicz, Phys. Lett 297B, 25(1992). 

Nuclear Structure: +192|Hg. m O y : calculated B(M1), superdefonned 
nudol; deduced Jsovector (3QR, scissors mode overlap. 

92Ha35 Nuclear Supsrdeformatton Data Tables 

X. -L. Han, C. - L W o , Ai. Data Nuci. Data TaWea 52, A3 (1992). 

Compilation: A=130, 150, 190; compiled ly lor transitions tn supordo-
formed bands. 

92Hi2T Recent Rosutts and Futuro Prospects Along thoNcZ Uno with Rtidicac-
tive Nuclear Beams and RMS 

J. H. Hamli'on, A. V. Ramayya , Contrib. 6th Intern. Con!, on Nuclei Far 
from Stability + 9th Imam. Cant, on Atomte Masses and Fundamental 
Constants, BemkasteJ-Kues, Germany, PE10(1992) 

Nuclear Structure: +72}, M , "Kn reviewed, anaryzed data. "Ru; 
analyzed band structure; deduced low spin superdeformatton. Nuclei 
along N=Z Nno. 

92Kf07 Super-Deformation and Shape Isomerism: Mapping the isthmus 

S. J. Krieger, P. Bonche, M. S. Weiss, J. Meyer, H. Fkxard, P. -H. 
Heenen, Nucl. Phys. A542, 43 (1992). 

Nuclear Structure: =108-1%; calculated excitation energy, rigid 
moment of inertia. '•*. "», , M , * * '*•, TO, •». *•*, *», *">, *'*, *'*, a ' \ 3 U . «», 
^ ***, t M . m , *"Pb calculated rigid moment of Jnertia, quadrupote 
moment, surwdeformed Isomers; deduced shape isomerism isthmus 
superteformatton region. Microscopic Hartree-Fock-BCS formalism. 

92Me01 Superdeformed Single-Particle Otbitals in the A = 190 Region from 
Hartree-Fock Pius BCS Calculations 

M. Meyer, N. Redcn, P. Quintal, J. Lfoert , Phys. Rev. C45, 233 
(1992). 

Nuclear Structure: +192), 1 M . "» m , ""Pb. m . ' • , "°Hg; calculated 
superdeformjd nucleon state components, spectra; deduced particle 
number symmetry restoration role. Self-consistent axial Hartree-Fock 
plus BCS. 

S2Na03 Dynamical Symmetries, Mvfttefostering, and Octupole SusceptM/ty in 
Supsfdeibrmedend Hfpettiafixmsdfi/ucfef 

W. Nazarowicz. J. Dobaczewski, Phys. Rev. Lett. 68. 154(1992). 

Nuclear Structure: =66-230; calculated minimum shell correction 
energy; deduced new superdeformation and hyperdeformation classifica
tion schemes. 

8£Na12 Quadwpole Splitting of Octupole VBxationa! States 

R. NazmftcSnov. S. Aberg, Phys. Lett 289B, 238(1992). 

Nuclear Structure: =150; calculated glan! octupote, dlpole, quadrupote 
resonance K-component sp* i- ys; deduced analytical RPA solutions at 
spherical, superdetormed, hyperdeformed shells. 

92Na15 Octupole Vibrations In the HffmtonicOscillator-PotBnSa! Model with Axis 
Ratio Two to One 

T. Nakatsukasa. S. Mizuton, K. Matsuyanagi , Prog. Theor. Phys. 
(Kyoto) 87, 607(1992). 

Nuclear Structuro: =80; N=80; calculated RPA octupole transition 
strength functions; deduced open shell superdeformad configurations 
octupole vtoratjons evidence. Harmonic osiOator potential model, axis 
rafo two to one, RPA softrtfons. 

92N«7Z Couplings between Octupoio-Vjbrational and Ovasipaiticie Modes of 
Brcftafton in Rotating, Superconducting, S'tpetdefcrmed Nuclei 

T. Nakatsukasa, S. Mizutori, K. -|. Arte, Y. R. SNmtzu, K. Matsuyanagi 
. Contrib. Int. Conf. Nuclear Structure at High Angular Momentum. 

Ottawa, p.87(199?);AECL-10613(1992) 

Nuclear Structure: +193)Hg; calculated Intraband coupling effects, 
superdeformed states. Microscopic "^tide-vibration couplings. 

92N«ZS New Vistas in Superdefomwtion 

W. Nazarewicz , Proc. Int. Conf. Nuclear Structure at High Angular 
Momentum, Ottawa, p. 32 (1392); AECL-10613(1992) 

Nuclear Structure: +170), " ° . 1 " , *°°Hg; anaryzed total potential onor-
•los '** '** , r o i n " 4 i n "* , w 1* ) ** " * 1 N ,*° 1 t t " ' '** '** W J Ha' 
analyzod shape-coexisting state? anorglos; doducod supordoformaiion 
relabid foaturos. Other nuclei dlscussod. 

92Pf 22 On o Possible Origin nf Idontlcel Supordotormod and Normally Datormod 
Bands Dtxt Absonco rf Polarization in Interacting Boson-Forrnhn Mdol 

V. Paar, D. K. S-jnko, O. Vreton&r , J. Phys. (London) Q18, L191 
(1992). 

Lit'aZW Highly-Doformod Bonds in the Mass 130 Rogk.it 

E. S. Paul, Proc. Int Conf. Future Directions In Nuclear Physics with 4rt 
Gamma Detection Systems of the New Generation, Strasbourg, France 
(1991). J. Dudek, B. Haas, Eds., American Institute of Physics, New 
York, p. 165(1992). 

Compilation: ' " . " \ , S 7Sm, l s , Gd, '«Eu, , M . '**, ' " . x*. '"Nd. ***Pr, " \ 
m , 1 M . ' "Co, "°La; compiled, reviewed superdeformed, intruder bonds. 
T ^ data; deduced dominated configuration. 

P2RaZV Assignment of Nitsson Omitals at Supeidefonwation - Identical Bands 

I. Ragnarsson . Proc. Int. Conf. Nuclear Structure at High Angular 
Momentum, Ottawa, p. 167(1992); AEC1 -10613 (1992) 

Nuclear Structure: +146). " \ ' " . '""Gd; analyzod superdafDrmed bands 
data; deduced effective alignments direct imaging of Nilsson orbitals, 
other features. 

P. B. Semmes, I. Hagnarsson, S. Aberg . Phys. Rev. Lett 68, 460 
(1992). 

Nuclear Structuro: +193), 1 w Hg; calculated transition \y In supa do-
formed bands. 1 H Hg doducod Internal conversion dominated M1 cross 
talk evidence. 

92Sh04 SuperflukS Tunneling in Superdeformed Nuclei 

Y. R. Shlmlzu, F. Barranco, R. A. Broglia, T. Dossing, E. Vlgezzl , 
Phys. Lett 274B, 253 (1992). 

Nuclear Structure: +l52}Dy: calculated potential energy vs adiabat/c 
path. "*, " ° G d , , w , , s , 7 b . ' " , 1 K Dy; calculatod Invariant adlabatic action 
vs angular momentum, superdeformed band decay related parameter. 
Superflukl tunneling model. 

92ShZX On the Mechantsm of Decay Out of Superdeformed Bands 

Y. R. Shlmlzu, T. Dossing. E. Vlgezzi, R. A. Broglia, Ccntrib. Int Conf. 
Nuclear Structure at High Angular Momentum, Ottawa, p. 70 (1992); 
AECL-10613(1992) 

Nuclear Structure: 
150, 190; anaryzed superdeformed deca> characteristics; deduced pos-

sble mechanism plausibility. 

92Sk01 Octupole Corrsfattons at Superdeformed Shape In the Hg-Pb Region • 
Including Nonaxial Components 

J. SkalsW. Phys. Lett 2748. 1 (1992). 

Nuclear Structure: +192), , M H g , m , m , '*•, ' * ^ b ; criculated routhfcan 
stiffness vs octupote deformation components; deducec' octupole vibra
tion frequencies at superdeformed minima. 

92So10 Intrinsic Structures and Associated Rotabuiial Bands in Deformed Bven-
Bven Nuclei of the Actinide Region 

http://Rogk.it
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P. C. Sood. D. M. Headly. R. K. Shetne . At Data Mud. Dan Tables 
51, 273(1992). 

M K M T Structure: a 88; N s 134:«" ,« , •», •», ~ u , •=. ™,«", «". •». 
«". *». *"Th.«". • » . " " . •". •». •». ™Ra: analyzed levels; deduced band 
stiucture, fission Isomers supenjeformation, hyrjenteformation evidence. 

92TaZX 77W Anisotmpy Coefficient of Gamma-Rays from Trormaf Hfon-SprVi 
Giant-Dipole-Resonances 

K. Tanabe, K. Sugawqra-Tanebe , Contrib. Int Conf. Nudeer Structure 
at High Angular Momentum, Ottawa. p.94(1892); AECL-10613(1892) 

Nuclear Structure: +132)Ce; calculated Y « y anisotropy coefficients, 
O(Y,X); deduced behavior for superdeformed states. Thermal RPA, 
GDR, high spin. 

92TaZY 77>e Ttiemml Bwrgy-WelgtHed Sum Riile tor Glant-Dipole-Resonajwes In 
Hot Nuclei 

K. Tanabe, K. Sugawsra-Tanabe, C o m * . Int Cent. ;«udear Structure 
at High Angular Momentum, Ottawa, p. 83 (1892); AECL-10613 (1992) 

Nuclear Structure: +132)Ce; calculated GDR resonance thermal 
energy-weighted sum rule; deduced -0) asymmetry behavior for super' 
deformed band. Thermal RPA. 

S2Th01 Nuclear Dissipation end Me Feeding ol Supeiuehnrnd Bands 

M. Thoennessen, J. R. Beam, Phys. Rev. C45, 873 (1892). 

Nuclear RetcHona: •1S9)Tb("OJ<). EKISO MeV; calculated fusion, fe-
sicn, evaporation residue o vs spin, high energy r-spectra; deduced dis
sipation role, enhanced superdeformed band feeding features. Statisti
cal model. 

92WaZW Topok&cal Excitations and Identical SuperdelomHd Bands 

J. C. Waddington, R. K. Bhaduri , Centra). Int Conf. Nudear Stnicture 
at High Angular Momentum. Ottawa, p. 80 (1992); AECL-10613 (1992) 

Nuclear structure: +192)Hg; analyzed Identical superdeformed band 
feautres; deduced vortices role. Topological excitations, , n D y core. 

92Wu01 Spin Determination and Calculation ol Nuclear Superdeformed Bands In 
A 190 Region 

C. S. Wu. J. 1. Zeng. Z. H«g, X. Q. Chen. J. Meng. Phys. Rev. C45. 
261 (1992). 

Nuclear Structure: + 1 9 0 ) . ' " , ' " , •», "Vg, " . " * n , •», "Pb; carcu-
tated superdeformed bands, :mnslt>on energies. Two-parameter 
approach. 

°2Wu05 Relation between trie Kinematic and Dynamic Moments el Inertia In 
Superdetormed Nuc -el 

0. S. Wu. L. Chang, C. Z. Lin. J. Y. Zeng , Phys. Rev. C45, 2507 
(1992). 

Nuclear Structure.' +164), "Sir. " " . ' " , m , " ' , ""YD, m , •",'", "*, '"Hf, 
~ U . " P u , "-Cm; analyzed ground stale bands data. "". •», •». ~Hg, 
™. ~ n . "*• ™Pb, , " . '"Dy, ' " l b , ""Gdi analyzed superdeformed band 
level data; deduced R-parametor remains Independent of spin, 

82Wu06 is There Objective Evidence lor Quantized Spin Alignment In Supeide-
formed Nuclei (Question) 

C.-LYVu. D.KFeng, M. Gutty , Phys. Rev. C46. 1339(1992). 

Nuclear Structure: +192), " \ " ' , '"Hg, ™Pb. " T l ; analyzed suparde-
formed band v-transltion energy analyses for spin determination; 
deduced quantized spin alignment related characteristics. 

S3Ab08 Superdeformed Nudel 

S.Aberg,NudPhys. AS57, 17c(1393). 

Mucfew Structure: +146), '"Gd, "'To, '"Dy. "•. •», • " . ' " . « . "*Hg; 
compRed, reviewed supsrdeformed band rotated data. M 3 Gd deduced 
rryperdeformation evidence. Other nudel Included. 

93Ba17 On the Question ol Spin fitting and Quantized Alignment in Rotational 
Bands 

C. BaWash, W. Nazarawicz. R. Wyss. Nud. Phys. A555. 375(1993). 

Nuclear Structure: +76}, "Kr, analyzed level energy rms deviation vs 
spia '"Gd. " ' , 'sDy. "'Tb, ™, 1 N Hg; analyzed superdeformed states 
data, level energy rms doviation vs spin. '"PL "*lr. m R e , , T 7Pt, '"Os. 
• •U , "*. '"Yb. ~ L u , ' " , ' "H I . ' " . '"Os, '"Hg; calculated superdeforrned. 
rotational bands. Harris expansion formula. 

<38a36 High-Spin States and Supordeformation In the Proisn-rVeutron Interacting 
BosonModel 

A F. Barfield. B. R. Barrett. Nud. Phys. AS57. 551c (1993). 

Nuclear Structure: +192|Hg, ™U; calculated levels, moment of Inertia 
for bands. "*Hg deduced possible new supnrdelormed band candidate. 
NeuVorHNoton Interacting boson model. 

93FKJ4 Hartme-Fock and Hartree^ock-BogolMnv Calculations ol Superde
formed Bands 

H. Placard. B. O. Chen, B. Gall, P. Bonehe. J. Dobaczewski, P. H. 
Heenen, M. S. Weiss. Nucl. Phys. ASS7. 659c (1993). 

Nuclear Suucfuvo: +192), , M Hg. '"Pb; calculated superdeformed 
bands quadrupole moments, dynamical, rigid body moments ol taenia. 
Hortree-Fock, HFB calculations, limitations discussed. 

B3Gu0t liaM General Constraints on Identical Band Symmetries 

M. W. Guidry, M. R. Strayor. C. •!.. Wu, D. H. Peng . Phys. Rev. C48, 
1739(1993). 

Nuclear Structure: +192). '". '"Kg, •», •», ""U, «", "•, " , •"Pu, •", 
•"Cm. *", ""Cr; analyzed band structure; deduced normal, superde
tormed Identical bands related features. 

93Ho17 E> Contribution to the Decay Out da Superdeformed Band 

M. Honma, T. Otsuka, Phys. Lett 3148, 1 (1993). 

Nuclear Structure: +199)Hg; calculated superdeformod band B(JL), ,r, 
deduced superdeformed band sudden termination reascai. 
Nilsson+particle number conserving BCS model. 

93HU06 Spin DeBrmiralfon of Superdefonned Bands. A • 190 and A • 150 
Regions 

J. Hu, C.Zheng, Ctilr.J.Nud.Phys. 15, No 1. 45(1993). 

Nuclear structure: +190) , ' " . ' " , ' " , ' " H g , « . ' " I I , m , ' * , '"Pb, * " . " , 
'", " , " « d , ~ , "'Tb, •", <", '"Dy; analyzed level spectra, E r deduced 
superdeformed band states spin. Different methods. 

93Kh06 Feeding and Decay of Superdeformed States 

T. L Khoo, T. Uurttsen. I. Ahmad, M. P. Carpenter, P. B. Fernandez, 
R. V. P. janssens, E, F. Moore, F. L H. Wolfs, Ph. Benet P. J. Daly. 
K. B. Beard. U. Garg, D. Ye. M. W. Drlgert, Nud. Phys. A557, 83c 
(1993). 

Nuclear Structure: +192)Hg; analyzed tuperdeformed band feeding, 
decay data; deduced mechanisms. 

93K041 Identical Bands in Superdelormed Nuclei: A roratrVistic description 

J.Konkj, P. Ring, Phys. Rev. Lett 71, 3079(1893). 

Nuclear Structure: +1S2)Dy, "To; calculated binding energy, mass 
quadrupole momem, static, rigid body moment of Inertia, transitional 
energy oWerences for superdeformed band. FtolaSvistic mean field 
theory, rotating frame. 

S3im Microscopic Descriplim of Superdetorned Bands in m , ", '"Hg 

J. Ubert J. F. Berger, J. P. Dalaroche, M. Gkod , NucL Phys. A553, 
523c (1993). 

Nuclear Structure: +190),'", '"Hg; calculated levels, normal, superde-
formation bands. Microscopic model. 

93LU08 On the Fits to the Superdeformed Bands 
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W. Luo. Y. Chen . Chin. J. Nud. Phys. 15, No 1. 50(1993). 

Nuclear Structure: +146}. '". '*. ' * , "°Gd. •», "To. '", , B , '"Dy; 
analyzed level spectra, Erf, deduced superdeformed band states spin. 
Different methods. 

93M110 Octupole Correlations in Supetfoforrned High-Spin States 

S. Mizutori. T. Nakatsukasa, K. Artta, Y. R. Shimizu, K. Matsuyanagl, 
Nud. Phys. A557, 125c (1993). 

Nuclear Structure: +158).'", * " » . , M . * • ' " , ' * * . ' " G d , m , ~ ' " . , , ° , 
m m t tm iw_ loo^g. ca^lated curvature against octupote deformation, 
stretched octupote strengths; deduced octupote Instability, superde-
fomied shape relationship. 

93No04 Superdeformation and High Spin States 

P. J. Nolan, Nud. Phys. A553, 107c (1993). 

Nuclear Structure: sISO-IM; A 150; A 190; compiled, reviewed 
superdeformation, other data features. 

93Pa05 EO Transitions and the D&popuiation of SO Bands 

M. Palacz, Z. Sujkowskl, J. Bscetar, A. Atac, B. Horskind, J. Nyberg, 
M. Pllparinen, Q. do Angolis, S. Forbes, N. GJorup, G. Hagomann, F. 
tngebretsen, H. Jensen, D. Jerrestam, H. Kusakari, R. Lloder, G. M. 
Mart). S. Mulllns, D. Santonodto, H. Schnaro, G. Skrtten, K. Strahto, 
M. Sugawara, P. O. Tjom, A. Vtrtanen, R. Wadsworth , Acta Phys. Pol. 
B24. 399(1993). 

Nuclaar Structure? +132}Ce, '°Eu, , u Dy, 1 K Hg; calculated transition 
probability vs excitation energy for superdfiformed states. , u Eu; 
analyzed tfK X-ray)-coin (offowi'ng superdeformed states decay. 

93Pa10 Shapes of Exotic Nuclei in the Mass A = 70 Region 

S. K. Patra, C. R. Prahara], Phys. Raw. C47, 2978 (1993). 

Nuclear Structure: +64)Ge, "Se, ™Kr, nSr, "Zr, calculated ground 
state deformation parameters. "Sa; calculated cccupatkxi probability vs 
neutron single particle energies lor normal deformation, superdeforma-
tion. Deformed relativistjc maan field theory. 

93PI03 Mods! of SuperfJuid Liquid with Triplet Pairk<g, Cranking Model and Model 
of Variable Moment of Inertia In Superdeformed Bands In A 190 Region 

R. Piepcnbring, K. V. Protasov . Z. Phys. A345, 7 (1993). 

Nuclear Structure: +189). '". " \ '". r M Kg, , M . '"Pb. M a . 1 MT1; calcu
lated superdeformed band states tra.isition energies; deduced spin 
assignments. Triplet pairing model. 

93Prf>1 Rotational Spectra ot Nuclei: Equivalence of a supenlufd liquid model, the 
cranking model and a model wrth a variable moment of iner** 

K. V. Protasov, R. Piep?nbring. J. Phys. (London) G19, 597 (1993). 

Nuclear Structure: +194JTI; calculated superdeformed band transition 
energies; deduced model equtvnlences. Superftjld Squid, cranking, vari
able moment of inertia models. 

93Ra07 Orbital and Spin Assignment of SD Bands In the Oyf Gd Region - Identi
cal Bands 

I. Ragnarsson. Nud. Phys. A557, 167c (1993). 

Nuclear Structure: +146). 1 W , **, •*. ""Go, w T b , *", , n . 1"Dy; 
analyzed superdeformed band transition ry, other data; deduced J. n 
assignments. 

93RoG4 Hyperceformation in "*Dy at Very High Spins 

G. Royer. F. Haddad, Phys. Rev. C47, 1302(1993). 

Nuclear Structure: +152]Dy; calculated macroscopic, rotational ener
gies, rigid moment o1 inettla, electric quadrupole moment vs deformation. 
"Ni; calculated macroscopic, rotational energies vs deformation. "*Dy 
deduced hyperdeformed states evidence. Rotational riqukl drop model. 

93ShiB Tunneling Probability tor Decays Out of SuperdeformedBands 

Y. R. Shimizu E. VTgezzi, T. Dossing, R_ A. Brogtia . Nud. Phys. 
A557, 9P^ (1933). 

Nuclear Structure: +151), m D y . , r , Hg; *°Eu, '**, , 4 7 . "•, ' * . ,KG6, '", 
, t 1Tb; analyzed data; deduced tunneling probability for decays out of 
superdeformed bands. 

S3SM>1 Octupole Corretatioi. • in Superdeformed Mercury and Lead Nuclei: A 
generator-coordinate method analysis 

J. SkatskJ, P. -H. Heenen, P. Bonche. H. Flocard, J. Meyer , Nud. 
Phys. AS51. 109(1993). 

Nuchar Structure: +194}Pb, , M , , K l )g ; calcinated axial, nonaxial octu
pote level energies buift on superdeformed states, B(X); deduced weak 
coupling. Generator coordinate method, serf-consistent Hartree-Fock 
BCS basis. 

93Su10 77w Angular Distribution of Gamma-Rays from Thermal High-Spin Giant-
Dipoie-Resonances on Suptudetormed States 

K. Sugawara-Tanabe, K. Tanabo, Nud. Phys. A559, 42(1993). 

Nuclear Structure: +132)Ce; calculated hvols, transition -fle), absorp
tion o(E-]f), thermal high spin GDR, supardeformed states. Microscopic 
approach, thermal RPA, thermal cranked HF8 ensemblo. 

935u14 Quantization of Alignment and Different Parity Pair Levels with Omega = 
1/2 

K. Sugawara-Tanabo, A. Arima , Nucl. Phys. A557, 157c (1993). 

Nuclear Structure: +192}Hg, l u Dy; calculated \-s operator matrix ele
ment tor parity double! levels; deduced degeneracy featuros at superde-
formatton. 

93Su23 Parity Doublet Levels in Superdeformation 

K. Sugawara-Tanabe, A. Arima , Phys. Lett. 317B, 1 (1993). 

Nuclear Structure: +192]Hg, 1 u Dy; calculated parity-doublet levels; 
deduced degeneracy features at Fermi surface in superdolormed shape. 

93Zli21 Comment on ' Evidence for Superdeformed Shape Isomeric States in uSi 
at Excitations Above 40 MeV Through Observations ot Selective Particle 
Decays of "O + "C Resonances in 'Be and Alpha Channels' 

J. Zhang, A. C. Merchant, W. D. M. Rae . Phys. Rev. C48. 2117 
(1993). 

Nuclear Reactions: +12}C(uO, ,Be), ('•O.a), E(cm)=25. 7-38. 6 MeV; 
analyzed previous data analyses. **SJ deduced superdeformed shape 
isomeric states structure. 
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References for Fission Isomers 

S2PaB9 Spontaneous Flssbnnith an Anomalously Short Period. I. 

S. M. PofSanov, V. A Drufn. v. A fOamaufchov. V. L. MJfcneev, A. A. 
Pleve, N. K. Skobelev, G. M. Ter-Akopyan, V. A Fomlchev , Zhur. 
Eksptf. P Teoret. Fiz. 42, 1464 (1962); Sovlel Phys. JETP 15. 1016 
(1962). 

Nuclear Structure: Isslon "Am; measured not abstracted; deduced 
nuclear properties. 

G2P026 Spontaneous Fission with an Anomalously Short Period. II 

V. P. Perelygln, s. P. Almatova, B. A Qvozdev, Y. T. Chuburkov , 
Zhur. Eksptl. I Teoret Flz. 42, 1472 (1962); Soviet Phys. JETP 15. 
1022 (1962). 

63F108 Formation ot a Spontaneously Fissioning Isomer in Reactions Involving a 
Particles and Deuterons 

G. N. Flerov. S. M. Polikanov, K. A Gavrilov, V. L. Mlkheev, V. P. 
Perelygln, A. A Pleve , Zh. Eksperim. I Teor. Flz. 45. 1396 (1963); 
Soviet Phys. JETP 16, 964 (1964). 

63Pe27 Half-Life ot a Spontaneously Fissioning Isomer 

V. G. Perelygln, S. p. Tretyakova , Zh. Eksporlm. I Teor. Flz. 45, 863 
(1963); Soviet Phys. JETP 18, 592 (1964). 

Nuclear Structure: Isslon " \ l ; measured not abstracted; deduced 
nuclear properties. 

65FI04 The Excitation Function and the Isomeric Yield Ratio lor me 14 msec Fis
sioning Isomer from Dguteron Irradiation of Plutonium 

G. N. Flarov. A A Pleve, S. M. PoUkanov, E. Ivanov, N. Martalogu. D. 
Poenaru. N. Vllcov, Rev. Roumalne Phys. 10. 217 (1965). 

Nuclear Structure: +242)Am; measured not abstracted; deduced 
nuclear properties. 

65Le22 Decay of the Am*4™ 14-msec Isomer 

R. B. Leachman, B. H. ErMdla, Bull. Am. Phys. Soc. 10, No. 9. 1204. 
P12 (1965) 

Nuclear Structure: +242)Am; measured not abstracted; deduced 
nuclear properties. 

65U05 The Formation ot a Spontaneously Fissioning Isomer m the Capture ot 
Neutrons by Am 

A F. Unev, B. N. Markov, A A Pleve. S. M. Polikanov, NucL Phys. 
63. 173(1965). 

Radioactivity: "Am; measured T „ . ST ~Am(n, 2n), E=14 MoV; 
measured o. 

KBr33 A Study ot Nuclear Isomers Which Decay by Spontaneous Fission 

D. S. Brenner, L. Westoaard, L. Bjomhokn . Nucl. Phys. 89, 267 
(1966). 

Radioactivity: ~Am isomer (from *"Pu(d.2n)h measured T„(SF). 
EifragmontJ-spectrum. Enriched target **Pu(d,2n), (d,F), E • 12 
MeV; measured e(F)(delayedy o(F)(prompt). Enriched target " T h , 
"»U, " P u . "'Am. "Amfd, jm)(d,F). E = 12 MeV: "Am(pjm)(p,F). E 
=. 13 MoV: measured upper Imtts <r(F)(delayed)/<!(F)(prompt). Enriched 
targets. 

66Ma48 Structure ot Spontaneously Fissionable Isomers 

L. A Malov, S. M. Polikanov. V. G. Sdovev , Yadom. Flz. 4, 528 
(1966); Soviet J. Nucl. Phys. 4. 376(1967). 

6TBJ03 excitation energy ot the Spontaneously Fissioning Isomeric State h "Am 

S. BJomholm, J. Borggreen, L. Westgaard, V. A Kamaukhov . Nucl. 
Phys. A95. 513 (1867). 

Nuclear Reaction*: +240)Pu(d.2n). E = 12. I MeV; *"Pu(p,n). E « 10. 
3-11.3 MeV; measured o (delayed fission). "'Pu(p^n). E = 9. 6-13. 6 

MeV: measured o (delayed fission): deduced threshold. Enriched target. 
"^Am measured T^ tor spontaneous fission. 

67Bo23 A Nov/Spontaneously Fissioning Isomer. '"Am 

J. Borggreen, Y. P. Gangrsky, G. Sletten, S. BJomholm , Phys. Letters 
25B. 402 (1967). 

Nuclear Structure: +238}Am; measured not abstracted; deduced 
nuclear properties. 

67FI03 Excitation Energy ot Spontaneously Fissioning Isomer 242m-Am 

G. N. Flerov, A A Pleve. S. M. Polikanov, S. P. Tretyakova, N. Mar
talogu, D. Poenaru. M. Sezon. I. Vilcov. N. vllcov, Nucl. Phys. A97. 
444(1967). 

Nuclear Reactions: +243)Am(n,2nF), E = 6-14. 4 MoV; measured 
o(E). n. F-dolay. "Am deduced level. T J ; ]. Enriched largot 

67FI08 A Study of the Spontaneously-Fissioning Isomer or "Am Through the 
"'Am(n,y) Reaction 

G. N. Florov. A. A. Pleve. S. M. Polikanov, S. P Tratyakova, I. Boca. 
M. Sezon, I. Vllcov. N. Vllcov. Nucl. Phys. A102, 443(1967). 

Nuclear Reactions: Isslon ""Am(n,v); E=0-6.5 MeV; measured o(E). 

Radioactivity: Fission , 4 ~Am |trom •"Am(n,Y)]; measured T (SF). 

67Ga04 Investigation of me Reaction If+B", Which Leads to the 
Spontaneously-Fissioning Isomer Am"' 

Y. P. Gangrskll, B. N. Markov, S, M. Pollkanov, G. Jungclaussen . 
Yadem.Flz. 5. 22(19671; Soviet J. Nucl. Phys. 5, 16(1967). 

Nuclear Structure: +242)Am; measured not abstracted; deduced 
nuclear properties. 

67VHJ1 On the Spin Value of the 14-msec Spontaneously Fissioning Isomer ot 
Am*-

N. Vltcov. Rev. Roumalne Phys. 12, 487(1967). 

Nuclear Structure: +242}Am: measured not abstracted; deduced 
nuclear properties. 

68BJ04 Investigation ot (dp) and (d.t) Reactions Leading to Spontaneously Fissile 
Isomeric States 

S. BJomholm, I. Borggreen. Y. P. Gangrskli, G. Sletten . Yadem. Flz. 
8, 459 (1968); Soviet J. Nucl. Phys. 8. 267(1969). 

Nuclear Reactions: +241), •*'Am(d,p), (d.t), E=9-13 MeV; measured 
o(E); deduced isomeric ratio. 

68Ca23 AutocotrelatLjn Effects in the Neutron Induced Fission Cross Section of 
"u 

M. G. Cao. E. Migneco. J. P. Theobald, Phys. Lett 27B. 409 (1968). 

Nuclear Reactions: isslon "Ufn.F), E=0. 006-3 keV; measured o(E). 
" U deduced resonance, autocorrelation. Intermediate state, shape iso
mer. Reanalysisoldata. 

BBErOI Energy of "'Am and "*"Am Fission Fragments 

B. H. Erkkfla, R. B. Leachman, Nud. Phys. A10S, 689 (1968). 

Radioactivity: Fission ™"Am(SF) [from »"Pu(d,2n)]; measured T 
E(rragment). " C f measured E(rragment). 

Nuclear Reacuona: Isslon **°Pu(d,F), E=7. 6-14 MeV; measured o(E; 
E(lragment)) =Th, "»U. ""Pu(d. F). E=14 MeV: measured 
a(E(fragment)). 

6BMI14 Resonance Grouping Structure in Neutron Induced Subthreshold Fission 
ofPu 

E. Migneco. J. P. Theobald . Nucl Phys. A112, 603 (1966). 
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Nuclear Reactions: +240)Pu(n,F), Erf). 2 to 8 keV; measured a(nl)(E). 
"'Pu resonances deduced F-wktth. 

C8W0ZZ SIxrHJved Spontaneous fission Isomers 

K.l_VJo». R. Vancenbos* . B * . *m-Phjs. S o t 13. No. 11. 1407. 
CF4(19S8) 

Nuclear Reactions: +238)U(c42n), E=21-42 MeV; measured Isomer 
ratio, o<Ea). ~ P u deduced T „ , spontaneous fission. 

GSB|02 Intermediate States In Fission 

S. Bkjmhotm, V. M. Strutrhsky, Hud. Phys. A136, 1 (1969). 

6SB025 PopiMtionoftheSpt>ntarMOUslyFlsslonlriglsoniarmmr-AmiTiroughthe 
(n,y) Reaction 

I. Boca, N. Martalogu, M. Sozon, I. Vilcov, N. Vllcov, G. N. Flerov, A. 
A Pleve, S. M. Pdlkanov, S. P. Tratyakova , Nucl Phys. A134, 541 
(1969). 

Nuclear Reactions: +243)Am(n,Y), <n,F), E • 0. 3-4 MeV; measured 
o(E). "*Am deduced T w , spontaneous fission. Enriched target 

69EB6 Discussion on Papers SM 122/1 tOandSM 120/29 

A J. Etwyn. A T. G. Ferguson , 2nd Symp. Fhys. Cfiem. of Fission, 
Vienna, Intern. to. Energy Agency, Vtenra, p. fn (1969). 

69Ja01 Fission Components In "Pu Resonances 

G.D. James, Nud. Phys. A123. 24(1969). 

Nucleer Reactions: +242)Pu(n,F), E=16 ev-35 KeV; measured o(E). 
M P u deduced resonances, resonance parameters. Enriched target 

A. B. Jcrgensen, S. M. Polikanov. G. Sletten, Priv. Cornm., quoted by 
70PO01, unpublished (1969) 

69Ka27 Photofssion of Even-Even Nuclei and Structure of the Fission Barrier 

S. P. Kapftza, N. S. Rabotnov, G. N. SmkenMn, A. S. SoKtatov, L N. 
Usachov, Y. M. Tslpenyuk. ZhETF Prsma v Rsaaktsiyu 9. 128 (1969); 
JETP Letters 9. 73(1969). 

Nuclear Reactions: +232,Th. "*U. *" ."". ""Pu(Y. F), E s 5-8 MeV; 
measured o(E;E(fragment),»(fragment)). " T h . «"U. *». —. ~Pu 
deduced fission barrier structure. 

69KM2 TheMoment olIneruaol'the Fission Isomer 

J. Krumlinde, Phys. Utters 306. 221 (1969). 

Nuclear Structure: tssion —U. " P u . *"Cm. ""C1(SF); calculated 
moments of Inertia. Cranking model. 

69L»14Spaiawe»usyHsstoirn9(scmerelriU. Np, Pu and Am Isotopes 

N. L Lark, G. Sletten, J. pedersen, S. Bjomholm, Nud Phys. A139, 
431 (1969). 

Radioactivity: Bsakxi — U , "—tip, *—Pu, m P u , — Pu, »"Pu, 
"*"Pu. "*"Pu, """Am. "'"AnUSF); measured Tm. 

Nuclear Reactions: +235)11, •". " ' , ~Pu(d,p). "°Pu(d.X). E=11-13 
MeV; measured o delayed fission. " H x > 3 ) . E=9-14 MeV: "°Pu(p. 
2n), E=10-13 MeV: * , IPu(p I2n). &"8. 8-13 MeV; measured a delayed 
fission; deduced thresholds. " U . "Npld jq , ~Pu , *"Pu(d,2n), E=13 
MeV; measured o delayed fusion. **Nptp,2n), E=13MeV; measured <j 
ground state. Enriched targets. 

69N*20 On the Detection of Spontaneously Fissioning Isomer States 

LNagy, T. Nagy, I. Vlnnay, KFKI Kozlemen. 17, 165(1969). 

69M011 Fission Isomerism Induced by Hokum ions 

V. Metag. R. Repnow, P. Von Brentano, J. D. Fox, Z. Physik 226, 1 
(1969). 

Nuclear Reactions: +233), •», m , *"U, "Np . "»Pu(rA2n). E=26. 1 
MeV; measured a. •* . ". •», "°Pu, ""Am. "'Cm deduced T „ (SF-
isomer). ""PufHe. 2np). E=30 MeV: measured c. '"Am deduced 
T^SF-teomar). M eU(a,n). E=26 MeV: measured o. *"Pu deduced 
T„(SF*omer). ~HpfVte,plfHejip), fHe. 2nrt. 6=26,30 MeV. treas
ured o. •", •», ""Pu deduced T „ (SF-lsomer). 

StMeZX Chraged-Partlclo Studies ol Isomeric Fission 

V. Metag, R. Repnow. P. von Brentano, J. D. Fox, Proc. Symp. Phys. 
Chem. Fission, 2nd. Vienna, Intern. At. En. Agency, p. 449 (1969). 

69NI13 On the Nuclear Structure and Stability of Heavy and Superheavy Ele
ments 

S. G. Nllsson, C. F. Tseng, A Sobfczewskl, Z. Szymanski, S. Wyoech. 
C. Gustatson, I. -L. Lamm, P. Motor, B. Nllsson , Nucl. Phys. A131, 1 
(1969). 

69SBZ Discussion on Papers SM-122/110 and SM-122/29 

G. Sletten, S. M. Pollkanov , Symp. Phys. Chem. 01 Fission, 2nd, 
Vienna, Intern. At. Energy Agency, Vienna, p. 461(1969). 

Radioactivity: Fission •""Am. •""Am, ""Am, ""Cm, ""Cm, "~A'.\; 
measured T w . 

69 VaZX Spontaneous Fission Isomers wW Very Short Halt-Lives 

R. Vandenbosch. K. L. Won . Proc. Symp. Phys. Chem. Fission. 2nd, 
Vienna, Intern. At. En. Agency, Vienna, p. 439 (1969). 

Radioactivity: Fission •», •», •». •», "°Pu(SF): measured T „ . 

Nuclear Reactions: +236). "*U(a,3n|, •»U(r t2n). E=21-42 MeV; 
measured o(E): deduced isomer ratios. 

69V018 Analysis of Neutron Fission of the Odd€ven Nuclei Pa"'. No*", and 
Am" 1 

P. E. Voromlkov. Yadern. Fiz. 9, 538 (1969); Soviet J. Nucl. Phys. 9. 
308(1969). 

Nuclear Reactlona: +231 )Pa, ""Mp, "'Am(n,i), (n.F), E=0-1 MeV; cal
culated o(E). " P a , "tip, "•Am calculated level-width, fission barter 
penetrability. 

70A1ZT On Vibrational Type Resonances ki Fission 

J. Almberger, S. Jagare , Ann. Rept , Research Inst Phys.. Stock
holm, p. 217(1970). 

Nuclear Structure: teston "*, ""fu, "Am; calculated fission branching 
ratios. Viorational-type resonances. 

70B«44 Search for a Long-Uved Spontaneous Fission Isormr of'Pu 

C. E. Bemls. Jr. . R. J. Siva, J. E. Bkjeknv, A M. Friedman . Inorg. 
Nud. Chem. Lett 6. 747 (1970): ORNL-4581, p. 36(1970). 

Nuclear Reactions: +240)Pu(n.i), E=thormal. > 1 MeV; **,Pu(n. 2n), E 
> 6.2 MeV; ""Ufcn), E=40 MeV; measured o. "'Pu deduced no 0.3-yr 
SF-lsomer. 

70BKJ2 Search for New Islands of Fission isomerism 

S. Bjomholm, J. Borggteen, E. K. Hyde , Nucl. Phys. A156, 561 
(1970). 

Nuclear Reactions: +197)Au(HI,X), E=5-10 MeV/nuckwn for H!="B. 
"C, "N , "O; measured o(E) for SF-isomers. •», •", •", •", ""Po. *", "". 
ta KM H»^| nt sn KM «s m *np|, n m « M H i K « n T f e i s « aiopr 

deduced no SF-lsomer (o < 0.1 ub) with 2ns < Tw<2O00s. 

70BI32 Fission ol Odd-A Uranium and Plutonium isotopes Excited by (d,p), (t,d), 
end (IP) Reactions 

H. C. Britt, J. D. Cramer, Phys. Rev. C2, 1758 (1970). 

Nuclear Reactions: +234), •", »"U, "=Pu(rJ,pF). *", "U, ""Pu(LpF), 
™U, "° . ™Pu(tdF), E=18 MeV; measured (p)(fragmerrl)(8), 
(d)(fragmeni)(e). •» . • " , " " U , " ' . »°Pu deduced fission probabllrSes. 
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7oBu02 SystomaBcs of Plutonium Fission Isomers 

S. C. Burnett. H. C. Brttt. B. H. Eriddte, VI. E. Stern . Phys. Lett 318. 
523 (1970). 

Radioactivity: Fission """Pu. ^ P u . "^Pu. °~Pu. """PulSF): meas
ured T „ . 

Nuclear Reactions: <233)."». •», ""U(ou2n). E=20-28 MeV; «"U(a,xn), 
~U(a. n), •"LKa.n), (a3n). E=20-29 MeV: measured isomeric <r 
ralios{E): deduoed thresholds for SF-lsomer production. 

70D»05 Production 01 Spontaneously Fissioning Isomers " A m and '"AmbySlow 
Neutron Capture 

B. Daluuren, Q. N. Flerov, Y. P. aangrsky, Y. A. Uzarav. B. N. Mar
kov. Nguyen Cong Khanb. Nud. Phys. A148, 492(1970). 

Nuclear ReitHont: *241), '"Am(n.r), (n,F), E=0. 2-20 eV: measured 
delayed, prompt fission a ratios. <n}(fisslon fragment)-de!ay. " , , 4 4 Am 
[SF-teomers) deduoed T w . 

70EI03 Short-Lived Fission Isomers trom Neutron Studies 

A. J. Elwyn, A. T. Q. Ferguson, Nud. Ptiys. A148, 337 (1B70). 

Nuclear Reactions: •233), •", •». " M . ""Pii(n, -fi, E=0. 55,2 .2 MeV: 
measuredo tor SF-lsomer production: deduced Isomeric cr ratios. " M

I

I " , 
" - . " • U . " P u deduced SF-taomers, T „ . 

70Ga04 Study ol ft,n) RescOons Leading to Formation of Spontaneously Fissile 
isomers of Am 

Y. P. GangrsM. B. N. Markov, Y. M. Tslpenyuk . Yad. Fiz. 11, 54 
(1970); Sov. J. NucL Phys. 11,30(1970). 

Nuclear Reacbona: *Z*t), "Am(v,n), E < 9. 5-13. 5 MeV: measured 
o(E) tor producing SF-tsomors. " , ""Am deduced energy ol SF 
isomeric state. 

70Ga10 //jvesogatferr ol the Properties of the Spontaneously Fissioning Isomer 
"'Puinthe Reaction (f. n) 

Y. P. Gangrsky, B. N. Markov, Y. M. Tsipenyuk. Phys. Lett- 32B, 182 
(1970). 

Nuclear Reactions: +242)Pu(r,nF), E < 8-13 MeV; measured <j(E), 
(r)(fragment)-delay. M 'Pu deduced SF-lsomer T t t . 

70Ga34 Production ot Spontaneously Fissioning Isomers ol Uranium, Plutonium, 
and Ameridum In the Neutron Reactions 

Y. P. Gangrsky, T. Nagy. I. Vinnay, I. Kovacs, JINH-P3-5528 (1970). 

Nuclear Reacbora: +232)Tli. •", —U, ~Pu. ~Am(n. 2n), " U . " P u , 
"Amtrtn'), E not given; measured SF-isomer production o. 

70Ja 16 Exitation Energies of Fissioning Shape Isomers 

S. Jagare, Phys. Lett 32B, 571 (1970). 

nfueaxr .'«pocoor»;+23»).='", l", "Fo&Uri), E=10.6-i3. 5 MeV; cal
culated o tor SF-lsomer production. *". •", "". •". " A m calculated SF-
isomer excitation energies. 

Report IN-1407P1S1 

Rad/oactJvfty: K 'Pu; measured activity: deduced no SF-isomer. 

7OOt02 Fragment Angular Distributions from Notrtron-tnduced Flssionot'*Pu 

K. Otozal. J. W. Meadows, A. N. Behkami, J. R. Hulzenga , Nud. 
Phys. A*44, 502(1970). 

Nuclear Reactions: fcsion ~Pu(n,F), En=500, 620. 730. 990, 1230 
keV; measured o(En,e(nagment)). " P u deduced Information on transi
tion states. 

Report CEA-N-1339, 0 Paya, 7/12/71 

Nuclear Reactions: Isslon ™Np(n.F), 6 not given; 
measureoXrragn»nt)(fragrrient)-coin, (rragn^HrragmerrO-rJelay. " N p 
deduced no SF-isomer. 

70Po01 Spontaneously Fissioning Isomers In U, Pu, Am end Cm Isotopes 

S. M. PcJikanov. G. Sletten. Nud. Phys. A151, 655 (1970). 

Nuclear Reactions: *233)U(d,p). "U(d.pn). •"NpCdin). •", 
"Pu(p.2n). *". "Pu(d, p), *". *"Pu(d.pn). •", ~Am(p. 2n), »', 
~Am(d.2n). ~Am(d,pn): E=9-14. 2 MeV; measured o(E) delayed fis
sion. ••Pu(P.2n), E=12. 1-14. 0 MeV; measured <r(E): deduced thres
hold. Enriched targets. 

Radioactivity: Fission """. "•», *•*". " » . "~Pu(SF), " » , m-Am(SF). 
" " . * " " , " " . *—Cm(SF), °"U(SF); measured T u . " » , " " , **"Pu(SF;; 
analyzed data, reevaluated T i a . " N p deduced misasslgnment of (SF) 
Isomer. ""UISF) deduced T „ . 

70Reu5 Evidence lor a Direct Reaction Mechanism In tho Production ot Fission 
Isomers 

R. Repnow, V. Motng, J. D. Fox, P. von Bremano, Nud. Phys. A147, 
183 (1970). 

Nuclear Reactions: +?.35)U(d,p), E=13-20 MeV; measured a delayed 
fission. Enriched target "U'd.pn). E=11-20 MeV; meisuredo delayed 
fission. Enriched target "U(d,pn), E=11-20 MeV; measuredo delayed 
fission. Natural target ™U(d.X). *"U(p. X). E = 14. 20 MeV: E upper 
limits o delayed fission. Enriched targets. "U(p,X), e=14-20 MoV: 
measured upper limits o delayed fission. Natural target 

Radioactivity: Fission "», = U deduced T„, (SF-lsomer). "», " U 
deduced no SF-isomer. 

70SO06 intermediate Structure Effects in the Fission ot Some Actiniae Nuclei 

D.K.Sood. N. Sarma, Nud. Phys. A151, 532(1970). 

Nuclear Raacticna: Isslon •». "=U. *», "", "'Pu, MAm(n.F), E < 1 
MeV; measured nothing; analyzed o(E) data; deduced spadng ot second 
minimum levels. 

70VI05 tzomeri Spontsn Fislonabili A! Nudealor Trensuranlene 

N. Vitoov , Stud. Cercet Flz. 22. 795 (1970). 

Radioactivity: Fission ~ U . ""Np."». ">, ! " , » . " P u , •», »"Am(SF): 
measured T^. 

70W0O6 S^pontaneous Fission Isomerism in Uranium Isotopes 

K. L Wott, R. Vandenbosch, P. A. Russo, M. K. Merita, C. R. Rudy , 
Phys. Rev. C I , 2096(1970). 

Radioactivity: Fission ""LI. "~U(SF); measured T U 1 . 

Nuclear Reactions: *236). "U(d,X), (djxi), E=13-22 MeV; measured 
o(E;Ep). •», " u deduced Isomer ratios. 

71AU06 Neurron-lnouceo Fission Cross sections OT~PU and"Pu 

G. F. Auchampaugh. J. A Parrel], 0. W. Bergen , Nud. Phys. A171, 
31 (1971). 

Nuclear Reactions: Isslon *", *"Pu(n,F). E=20 eV-10 MeV; measured 
o(E). *". ^Pu deduced level soadngs, resonance parameters, second 
barrier widths. 

71Ba30/=2ss4ono/£/, Np, Pu and Am isotopes Excited in titela\p) Reaction 

B. B. Back. J. P. Bondorf, G. A. Otroscrienko, J. Pedersen, B. 
Rasmussen, Nud. Phys. A165, 449(1971). 

Nuclear Reactions: Isslon •", ™U. "Np, •", "", "'Pu, "', "Amfd.pF), 
E=13.0 MeV; measured o(Ep,E(fragment)). =*, "*U, "^Np, •», •". " P u , 
M , ""Am deduced fission probabRity, fission barrier heights, transparen
cies. 

71Be12 Neutron-Induced Fission Cross Section of'Pu 

D. W. Bergen. R. R. Fullwood. Nud. Phys. A163. 577 (1971). 
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Nuclear Reacttona: Ission ~Pu(n.F). E=SO eV-S tev. 0. 1-3 MeV: 
measured o(E). "°Pu deduced resonances. F-width, fission barrier. 

71BeS2 Production of Ihe Spontaneously Fissioning if'Isomer it Thermal Nau-
(ran Radiatne Capture 

A. G. Belov, Y. P. Gangrstol, B. Datkhsuren, A. M. Kucher, Yad. Flz. 
14, 685 (1971); Sov. J. Nud. Phys. 14,3B5 (1972). 

Nucl—r Auction*.- Ission "*U(n.>F). Esthermal; measured o, 
(fragment)(ce)-delay. — U deduced T „ . 

71B061 Study of the "ml-U Isomeric Fission Through the mU(ivt) Reaction In 
the Energy Range 0.25 • a MeV 

I. Boca, M. Sezon. I. VHcc-v, N. VIlcov , Rev. Roum. Phys. 16. 473 
(1971). 

Radioactivity: :""U(SF); measured T „ . 

Nucl—r M K V K I K ission ""Uln,)?), E=0. 25-4 MoV; moasured o(E) 
lor ""U(SF) production. 

71 BrM Population of Fission Isomers ki*»Ubythe (dp) Reaction 

H. C. Brill B. H. Ertddla. Phys. Reg. C4, 1441 (1971). 

AfuclM/ Baacffona: Isslori ™U(d,pf). (tip), E=12 MeV; measured a 
ratios. o(Ep), (d)(lragmentHlelay. ~ " U deduced T „ . 

Radioactivity: Fission " " 0 : measured T „ . 

71Br39 Systematics of Spontaneously Fissioning Isomers 

H. C. Britt, S. C. Burnett. B. H. ErkMta, J. E. Lynn. W. E. Stein, Phys. 
Rev. C4, 1444(1971). 

Radioactivity: Fission — , - * . •"". " " , " » . ""Pu(SF), "•-, - " . " » , 
"•", "•"Cm(SF), ""IJISF), ""' . " ^ " * . " * . "*"Am(SF); measured T O T , 
T i a lower limits. 

71Ga19 excitation of the Spontaneously Fissioning isomeric States of *"Pu and 
"Am at Inalastic-t-Quanlum Scattanhg 

Y. P. Gangrsky, B. N. Markov. I. F. Kharkov, Y. M. Tsipenyuk. JINR-
P15-5959(1971). 

Nuclear Reactions: +2391PU, ™Am(t,y). E=7-11 MeV: measured 
<r(E;EY). (Y)(fragment)-delay. " P u . ^ A m deduced SF-JsorrereitcitaBon. 
"••Pu deduced T w . 

71Ga35 Spontaneously Fissioning isomers of Uranium. Plutonium, and Arnerh 
dum from Neutron Reactions 

Y. P. GangnMi. T. Nad. I. Vjrmal, I. Kovach , At Energ. 31. 156 
(1971); Sov. At Energy 31.874 (1972). 

Nuclear Reactions: +232]Th. "», *"U, '"Pu, ""Amfn, 2n), E=14. 7 
MeV; *"U, ""Pu, ""Amln, ti), E=2-7 MeV; measured o(SF Isomers). 
T h , "". *"U, ""Pu deduced no SF-lsomer yield. ""U, "HJ. •*, " A m 
deduced SF Isomer yield. 

71Ga39 tycMion of SpoiHaneouslyRssioriing Isomer States''Pu and ""Am in 
Inelastic Scattering of T Quanta 

Y. P. GangrskS. B. N. Markov, I. F. Khatlsov, Y. M. Tslpenyuk, Plsma 
Zh. Eksp. Teor. Flz. 14. 370 (1971); JETP Lett (USSR) 14. 249 
(1971). 

Nuclear Reactions: ission *"Pu. •"Amftn'F), E < 11 MeV; measured 
(7)(fragment)-delay. **"Pu deduced T t t . ••Pu, "'Am deduced Isomer 
yields. 

Tresis:. Unlv Kansas,D E Maharry.DABBB 32B 5981,5/5/72 

Nuclear Reactions: +92)Mo(dIp7). measured o(Ep,Er). "Mo deduced 
levels. 

Nuclear Structure: =230-256; ™U; calculated fission barriers, shape 

isomer excitation energies, equilibrium deformations, total energy sur
faces. 

71Met» Correlation between Flssim Isomer Half-lives and Liquid-Drop Model 
Parameters 

V. Metag. R. Repnow. P. von BnsKano , Nud. Phys. A165. 289 
(1971). 

71Mo11 Analysis of the Fission and Capture Cross Sections of the Curium Iso
topes 

M. S. Moore, « . A. Kuywviih . Fn>-». otr . 03, 165C(;--?i). 

Nuclear Reactions: +244). " , *". *". "*Cm(n, F), •", "Cm(n.v), E=20 
uV-3 MeV; measured o(E). '" , "*. " 7 . "•, ""Cm deduced resonances, 
level-width. 

71Na26 (nvesDoaftois of the Radiative Capture of Fast Neutrons Producing the 
Spontaneously Decaying Isomers "Am and "Mm 

T. Nagy, A. G. Belov, Y. P. Gangrsky, B. N. Markov, I. V. Slzov. I. F. 
Harisov, Acta Phys. 30. 293(1971). 

Nuclear Reactions: *241|. »"Am(n,Y), E < 16 MeV; moasurod o rattos 
for"*, '"Am SF-isomer production. 

71 Pa33 Fission Threshold Enemies In the Actiniae Region 

H.C.Paufi. 7.Udergerber,Nijti.Phys. M75, S4S(1OTV). 

Nuclear Structure: Ission » , " T h , •», ". - , "°u, •», • » , » , » , - P u ; 
calculated llqukl-drop barriers, first second saddle point energies. 

71Re11 Fission Isomers In Cm and Bk Isotopes 

R. Repnow. V. Metag. P. von Bientano, Z. Phys. 243, 418(1971). 

Radioactivity: Fission *"-Bk. ""Cm, ""Cm, •"•Am, "*"Cm, T u : 
measured T „ . *"Am(n2rrr), E=26 MeV; '"Amlo, 2ny), (p,3rrr), E=<4, 
20 MeV; "•Am(d,pn), (dirrr), E=13-20 MeV; "Npld^nv), E=12-18 MeV; 
measured delpys, o\E). 

71RU03 Spin Isomers 0/ the Shape Isomer mPu 

P. A. Russo. R. Vandenbosch. M. Mehta, J. R. Tosmer, K. L Wolf, 
Phys. Rev. C3. 1595(1971). 

Radioactivity: Fission ""Pu(SFJ; measured T„ ; deduced shape 
isoinerism. 

71Ta17 Saarcn for Bremsstrahlung-lmiucBd Fission Isomers of*U and "Pu 

B. Tamaln, B. Pfetlfer. H. WolWIc. E. Konecny , Nud. Phys. A173. 
465(1971). 

Radioactivity: Fission " U . •"Pu(SF): measured T „ , 

Nuclear Reactions: Ission "0. *"PU(Y.F). E < 53 MeV; measured 
<T)(fragmem)-delay. " U . m P u deduced fission isomers, T m . 

71 Te07 Spontaneously Fissioning Isomers In mPu 

J. K. Temperiey, J. A. Monlssey, S. L Bacharacii, Nud. Phys. A175, 
433(1971). 

Radioactivity: Fission "-Pu(SF) [from "'Np(d,2n)]; measured T„ , 
E(tragmem). *°Np(d^n), E=8.5-14.5 MeV; measured delayed, prompt 
fission o ratios, (d)(fisslon-fregrnent)-oelay;E=13. 0 MeV, measured 
E(fragment). 

72B048 Search lor Sponter ously Fissioning Isomers Produced with 600 MeV 
Protons 

A. H. Boos, R. B'dndt D. Molzahn, D. M. Montgomery, J. Inorg. Nud. 
Chem. 34, 3309(1972). 

Nuclear React/one:, Th, Bi, Pt>(p,X). E=600 MeV; measured fission 
activities; deduced o tor SF-isomer production. 

72Br04 /nvestFoafiion ofy-Ray Emission Preceding Isomenc Fission of*U 

J. C. Browne, C. D. Bowman. Phys. Rev. Lett 28, 617 (1972). 
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Nuclear Unctions: Ission "Ufri.iF). E=1-100 eV; measured 
(?)(iragmentH!elay; deduced Imlt on pre-fisslon remission. *"U 
deduced relative double barrier penetrabfllties. 

72Br35 Excitation Functions tor the Production ot Fission Isomers in Various Am 
tsotopas 

H. C. Britt, B. H. ErtcHla. B. B. Back. Phys. Rev. C6. 1090 (1972). 

Radioactivity: Fission """Am. •••Am; measured T„,. 

Nuclear Reactions: +239). •", •", *"Pu(p,2n). ( I 2n). (t3n), 6=10-16 
MeV: measured o for smsomer production. 

72Ga04 Measurement ot the Excitation Energy of the Spontaneously Fissioning 
Isomer Pumft,nf 

Y. P. Qangrikl. V. N. Mayttov, I. F. Kharkov. Y. M. Talpenyuk . Y>d. 
Flz. 16. 271 (1972); Sov. J. Nud. Phya. 16.161(1973). 

Nuclear Reactions: +240)Pu(r,n), E < 15 MeV: measured o(E) (or 
T u f S F ) production. *""Pu(SF) deduced excitation energy. 

72GM2 Production ot Spontaneously Fissioning Isomers with Nanosecond Ltte-
tknes In a-Parttde Reactions 

Y. P. Gangrefdl, Nguen Kong Khan, D. D. Pulatov . At Ertera. 33. 829 
(1972): Sov. At Energy 33,943 (1973). 

Nuclear Reacttona: +233)."», "»u, •*, " P u . *". "»Am(a,xn), 6=20-33 
MeV: measured c(E) (or SF-isomers. •". •". ""P I I , *". " " C m . " , •", •". 
*"Bk deduced SF-lsomers, T M . 

72Ho11 Total Spontaneous and Isomer Fission Hag-Lives ot••"It "Uand""Pu 

M. A. Hooshyar. F. B. Malik, Phys. Lett 38B, 495 (1972). 

Nuclear Structure: Isslon •», —u, "PufSF); calculated total T l a , 
TW(SF), average fragment kinetjc energies. Coupled-channel decay 
theory. 

72Ho48 A Coupled Channel Approach to the Isomer Fission State 

M. A. Hooshyar. F. B. Malik, Helv. Phys. Acta 45. 567(1972). 

72HoXO Sucherutty-UlxrgarxjmimSpatlurigs-lsomer*"U 

F. Horsch. E. Konecny. K. E. G. Lobner, H. J. Epecht, Univ., Tech. 
Univ. Munchen. Jahresbencrn 1972, p. 104 (1873). 

Nuclear Reactions: +23S)U(n.Fv): measured Ey. I7. *"U deduced iso
mer. 

72Ka59Saaref)forY-Sranchintf>ew>''. Fission Isomer Decay 

E. Kashy, J. Hanula, J. Borggreen, V. Maarbferg , Comment Phys. 
-Math. 42. 266(1972). 

Radioactivity: "*MV; measured upper Imlt tor r-ray decay. 

72K. si 0 Settrcn tor Conversion Electrons Populating the mU RssJon Isomer 

E. Konecny. H. J. Specfrt J. Weber, H. Wekjmann. R. L Ferguson. P. 
Osterman. M. Waldschmidt, G. Slegert . Nud. Phys. A187. 426 
(1972). 

Nuclear Reactions: Ission "•U(n.Tf), E=thermal; measured 
(m>gment)(ce)-coln, -delay, deduced upper limit for IsomerkVprompt fis
sion ratio. 

72KU26 Search for Frsston Isomers In the Radium Region 

I. M. Kuks, V. I. Matvlenko, Y. A. Nemilov, Y. A. SelKsldi. V. B. Funsb-
tein . Yad. Fiz. 16. 438 (1978); Sov. J. Nud. Phys. 16,244 (1973). 

Nuclear Reactions: +226)Ra(d,X), E=6.6,11.3 MeV; ™Ra(n.X), E=0. 
7-10,14.5 MeV; measured o(F). —, •*, •». " F a . •». •», " A c deduced 
no SF-lsomer. 

72La05 FissJon Barriers and the Inclusion of Axial Asymmetry 

S. E. Larson, I. Ragnarsson. S. G. Nilsson . Phys. Lett 38B, 269 
(1972). 

Nuclear Structure: ission • " , ' " , ' » , '«w, "PL '»Hg. '" , *"Pb. *°Pu. 
"•Cm. ^Fm, a S 4104. superheavy; calculated potential energy surfaces vs 
deformation parameters, fission barriers. Modified oscSator model, axial 
symmetry. 

72Ma11 A Single-Panicle Model Calculation of Total Energy Surfaces in Heavy 
Nuclei 

D. E. Maharry. J. P. Davidson, Nud. Phys. A183. 371 (1972). 

Nuclear Structure: Ission «"U, «», " T n , "*. •». ™U, •", •". "•, ""CI, 
•","". *». "Am. •". ~ , •". •", •"Pu, •". - •", •«. *". " C m ; calculated 
total energy surfaces, fission barriers. Single-particle model. 

72Mo27 Odd-Muttloole Shape Distortions and the Fission Barriers 01 Elements in 
the Region to <Z* 120 

P. Moller, Nud. Phys. A192, S29 (1972). 

Nuclear Structure.- ission Z=84-120;"°Po, " U , ""Fm, ""Fm; calculated 
potential energy surfaces, fission barriers. 

Thesis: T Nagy, Oubna 

Nuclear Reactlona: +241), wAm(n.Y). E=0. 8-16 MoV: ""U. '"Pufri.T). 
E=th; "U. ". >"Pu, •"Am(n,n,)> 6=3-7 MeV, 14. 7 MeV: •", " P u . 
"Amlnin) . E=14. 7 MeV; measured o(E) for SF Isomers. ~Th, •», •», 
*"U, ""Np, ™Pu(n. 2n), E=I4. 7 MeV: measured no SF Isomer. 

72Pe01 An investigation of the Population of the Shape Isomer "•"U Through the 
(d,p) Reaction 

J. Pedersen, B. Rasmussen, Nud. Phys. A178. 449 (1972). 

Nuclear Reactions: +235}U(d,pF), E=i1 MoV; measured 
(p)(fragment)-dQlay. '""U deduced T^, fission barrier parameters. 

72PIZR fission Isomer In Uranlum-236 

J. V. Richer, F. D. Brooks. W. R. McMurray , INDC(SEC)-28VL, p. 249 
(1972). 

Redloactlvtty: Fission *~U(SF); measured T, a. 

72Sp06 /dsnWiatttori of a Rotational Band in the T u Fission Isomer 

H. J. Specht, J. Weber. E. Konecny, D. Heunemann, Phys. Left. 41B, 
43 (1972). 

Radioactivity: Fission >*Pu(SF) (from •"utaArr); E=25 MeV); meas
ured tree), (a)(fragmen()-deby. Efce). *""Pu oeduced fevefs, rolaebnal 
band structure. 

72VaOS Spontanoous-Fisslon-Jsornsr Excitation Energies from Threshold Meas
urements 

R. Vandenbosch, Phys. Rev. C5. 1428 (1972). 

72V«44 Searches for me Spontaneously Fissioning Isomer Pu"m in the 
Thermal-Neutron Capture Reaction 

G. V. ValsWi, O. M. Mrachkovskil, G. A. Petrov, Y. S. Pleva. Yad. Fiz. 
16. 667(1972);Sov.J.Nud.Pnys. 16,374(1973). 

Nuclear Reactions: Isslon "Tu(n,F); E=thermal; measured o produc
tion lor '^•Pu. 

72VI10 ""PufiJ Oout* Fission Isomer Study Through the •*Nptd&i) Reaction In 
the E=9-12 MeV Energy Range 

N. Vilcov. G. Griffith. I. vncov. R. B. Leachman . Rev. Roum. Phys. 17, 
1031 (1972). 

Nuclear Reactions: +237)Nn(d,2n), E=9. 1-12. 1 MeV; measured o(E) 
ratfo for fwofsomers. "'Pu deduced favefs,T. 

72Vy07 Excttaoon Energies ot the Sporitaneousty Fissile Isomers ot Pu™0, Cm*4', 
and S * ~ (n Psaobors with a-ParOdes 

I. Vylkov. N. Vylkov. Y. P. Gangrcldi. M. Marlnescu. A. .^. Pleve. D. 
Po&naru. I. F. Kharisov, Yad. Fiz. 16. 454 (1972); Sov. J. Nud. Phys. 
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16,253(1973). 

Nuclesr Ructions: «238)u, —Pu, "'Am(oi2n), E=20-26 MeV; meas
ured c tor SF-fcomer production. " P u , "'Cm. "Bk deduoed SF isomer 
excitation energies. 

72We09 Evaluation of Fission Barrier Parameters trom Near-Barrier Fission and 
Isomeric HaH-Ufe Data 

H. Weigmann. J. P. Theobald. Nud. Phys. A187, 305 (1972). 

Nuclear structure: isslon —, —, —, — —, —u. *", —, —, "Np . ", 
- . * " . " . ~ . *"."". " . " " . ~ , " P u , " . - . - . " . *". ~ . " , "Am. »•. 
- . " , " , " C m . " . " C m , " . ~ . "Bk; calculated fission barriers. T „ . 

TVNoOT Fissioning Isomers of Amenclum, Ckinvm and Derketlum Isotopes 

K. L Woll, J. P. Unk, Phys. Lett 388, 405 (1972). 

Radioactivity: Fission ""Am. ""Am, ""Am. ""Am, ""Am, ""Pu. 
""8k. " -Bk . ' - C m . " - C m : measured T „ . 

Nuclear Reactions: *242|, " P u , " ' , ™Am(ajcF), E=25-46 MeV; meas
ured a(E) tor SF-lsomer production. 

73AI08 A New TttoCanter Shell Model tor Nuclear Fission 

K. Albrecht, Nud. Phys. A207. 225 (1B73). 

Ariretar- Struclm: •226)Ra, —Th, —, —U. •", " P u . " C m , " , —Cf. 
—Fm; calculated deformatioh energies, isomer energies. 

73Ba19 Fission and Decay of Excited Nuclei 

V. S. Barashenkov, A. S. Iljirtov, V. D. Toneev, F. G. Gereghl . Nucl. 
Phys. A206, 131 (1973). 

Nuclear Structure: +149)Eu, "Ho . "*Ta, —Os. '"Os. '"Os, —Ir. '"Ir, 
'"Ir, '"Hg, ~Hg, ""Po. *"Po, "*Po. "'At, —Re, —U. —U. —U, —U, 
- U . —u. —U. " U p , - N p , "'Am, "Am, " A m , " C m , " C m . " C m , 
" C m , " O . "Ct , - C f . "«ct, »'No, - N o . " N o . - N o , - N o , - N o , 
•"No. —No: calculated fission banter, level-nlati(nyievel^klth(F). 

73BXM Production of Spontaneously Fissioning Isomers m Th, U, Np, Pu and 
Am Isotopes In Reactions Inducedby 14. 7 MeV Neutrons 

A G. Bekw, Y. P. Gangrsky, B. Dalchsuren, A. M. Kucher, T. Nagy. D. 
M. Nadkaml, Indian J. Phys. 47, 232 (1973). 

Nuclear Reactions: +232)Tti, - - u . "Np , —. " P u , " ' . ~Am(n.2n), 
—Pu. •", —AnKrW), E=14. 7 MeV; measured production o lor SF Iso
mers. nFffl. " " . " " P I / , " " , — , " " , —Mm deduced T„ . 

73B«05 Search for a Emission in the Decay of Spontaneously Flsskjomb/e Iso
mers 

A. G. Belov. Y. P. GangrskJ, B. OaMisuren. A. M. Kucher, Nguen 
Kong Khan , Yad. Flz. 17, 942 (1973); Soy. J. Nud. Phys. 17, 493 
(1974). 

Radioactivity: Fission " " . —-Am, "~Pu(SF); measured En, la 
Deduced no remission. 

73BC10 Search fory-Rays Emitted In the Formation of a Fisshn Isomer 

D. Benson. Jr., C. M. Lederer. E. Cheiietz . Nucl Phys. A201. 445 
(1973). 

Nuclear Reactions: •238)U(O,TF) ; measured of(t), y(i). E*. "-Pu(SF); 
deduced emits on pre-ftsslon -y-ray photons. 

73B r04 Ftsston Barriers Deduced from the Analysis of Fission Isomer Results 

H. C. Brio, M. BoteterU, J. R. Nix, J. L. Norton , Phys. Flev. C7, 801 
(1973). 

73Br38 Properties of Fission Isomers 

H. C. Britt. AL Data NucL Data Tables 12. 407 (1973). 

Report USNDC-7P106 

Nuclear Reactions: >243)Pu(n,F); measured o(Ei). " P u deduced fis
sion isomer. 

73FKI3 Excitation Functions for SpalaBon Products and Fission Isomers In 
•"NpTHejnf it-Am Reactions 

K Flamy, F. H. Ruddy. M. N. NamboodH, J. M. Alexander, Phys. Rev. 
C7. 1231 (1973). 

NircJear Reactions: •237)Np(0i2n), (ow3n), (a,4n). E=19-45 MeV; 
measured o(E), a, isomer o ratio. ""Am deduced T w . 

73HoYN Search for Conversion Electrons from the Decay ot Exerted Stains In the 
Secondary Minimum nf*U 

R. Heffner, J. Pedersen, P. A. Russo, H. Swanson, RLO-1388-221, p. 
123(1973). 

Radioactivity: —U; measured l(ce). 

73Kh06 Angular Distribution ot Fragments of Spontaneously Fissioning Isomers 

Fam Zul Khlen , Yad. Fi t 17, 489 (1973); Sov. J. Nucl. Phys. 17.251 
(1974). 

Nuclear Reactions: *235)U(a,3n); calculated «"Pu fission Isomer angu
lar distribution. 

73HSH A Subnanesscendand a AbnosscondFission isomerbr^Pu 

p. UmkJIde. G. Sletten . NucL Phys. A199, 504 (1973). 

Radioactivity: Fission ""Pu, *""Pu; measured T v t . 

Nuclear Reactions: »236)U(a.Sn). E=21. 0-27. 0 MeV; measured 
c(1)(E). , o(2)(E) delayed nssion;deduced thresholds; -U(o,F), E=20. 
0-28. 0 MeV; measured e(E) prompt fission; —Ufo^n), E approx 25 
MeV; measured a delayed fission. 

73Me23 Neutron-Fission Competition Near Threshold; The Influence otSheBsand 
Pairing on the Decay of the "'Cm Compound Nucleus 

V. Metag, S. M. Lee. E. Uukkonen. G. Sletten. S. BJomholm, A. S. 
Jensen. Nud Phys. A2I3. 397 (1973). 

Nuclear Reactions: +238)Pu(o,n), E=19. 9-23 MeV; —Pu(cr, 2n). E=19. 
9-27 MeV; "'Am(p,2n), 6=8. 2-16 MeV; measured of 'Cm), o ' 1 ^ m ) , 
o(fjsslon). "' , " C m deduced n-width, F-wktth. 

73Na03 Excrairion Functions tor the Fission Isomers "^Pu and "—Pu trom 
t3tUCHejcn) Reactions 

M. N. Namboodiri, F. H. Ruddy, J. M. Alexander . Phys. Rev. C7, 
1222 (1973). 

Nuetoar Reactions: •238)U(a£n), (o,3n), E < 28 MeV; measured <r(E), 
o. " "Pu deduced T^. 

73Na35 Neutonoldmi Letrgllozott Izomer Allapotool Spontan Hasado Magok 
Katetkezosere Vezeto Reakdok Vbsgalata 

T. Nagy, Magy. Fez. Foly. 21, 55S (1973). 

Radioactivity: Fission — U."»."' . - P u , " , " . " A m . —Np(SF); meas
ured T „ . —Pu. —,»" , " U . " T h measured T „ limits. 

Nuclear Reactions: +241), —Am(a-r). E=0. 8-16mev; —. =», - U . 
-Pu(n,T). E=thermal; —U. —, " P u . "Am(n, n1), E=3-7, 14. 7 MeV; 
"Np . " . " , * *U . - T h . •», •», " P u , -Am(nin) , E=14. 7 MeV; meas
ured a[E) tor production of SF isomers. 

Report RCN-203P169 

Nuclear Reactions: +23SJU(n,F), ffci MeV; measured fission isomer 
yield. 

73PO05 Spontarwousfjr Fissioning Isomer tfm Excited by Capture of Thermal 
Neutrons 

l_ A. Popeto. G. A. Petrov, E. F. Kochubei, T. K. Zvezdkina . Yad. Fiz. 
17. 234 (1973); Sov. J. Nud. Phys. 17.120 (1974). 
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Nuclear Reactions: +235)U{n,F), E=thormal; measured 
(fragment)(ce,r. XHJelay. " " U deduced yield. 

73Po08 Neutron Resonance Parameters of " f t / 

F. Poortmans, G. Rohr, J. P. Theobald, H. WeigiTiann, G. J. Vanpraet, 
Nurt Phys. A207. 342 (1973). 

Nuclear Reactkxu: +242)Pu(n.n). "Pu(n.T). E=20-1300 eV; measured 
e. " P u resonanoes deduced resonance parameters n-wldth, Y-vrldlh. 
Enriched target 

73PoZAF?sston'so/mrs. Eleven Years ot Experimental Work 

D. N. Poenaru. IFA-CRD-54-1973 (1973). 

""Np(SF), " " , " " , " * " , 
W » MkH MM MM M«K 

", •"", "*Blc. compiled 

Compilation: Fission " " , " " , " ~ , "*"U(SF).' 
— , — , • — , " » — , «~Pu(SF), •"", " " . " • 
" " , ~"Am, *•", " ' - , •—, " " , ""Cm, •"", * 
experimental T . 

73Sp04 Sta&ESDcal Theory 01 Isomer Ratios tor Shape (Fission) Isomers In (n,y) 
Reactions 

D.Sperber.NuovoClm. 13A, 373(1973). 

Nuclear ReacUona: 1-233), *"U, " P u , *"Am(n,Y): calculated Isomer 
ratios. 

73Va16 RefisrrVe Excitations ot the ^Ru Shape Isomers 

R. Vandenbosch, P. A. Rosso. G. Sletten. M. Merita , Phys. Rev. C8, 
1000 (1973). 

Radioactivity: Fission "'"PufSF), '"Pu; measured deiayed yields. " P u 
deduced levels, J. K, T u a . 

73Va30 Probability ol Formation ot Spontaneously Fissioning Isomer States Fol
lowing Thermal Neutron Capture by I f and Pif* 

G. V. Valsfci, O. M. MrachkovskH, G. A. Petrov, Y. S. Pieva. Yad. Fut 
18. 492(1973):Sov.J.NuclPhys. 10.253(1974). 

Nuclear Reaction*: +2351U, mPu(n,y); measured o(lsomer). 

73Wo03 The Fissioning: xmer '""Up 

K. 1_ Woll. J. P. Unik. Phys. Lett 438. 25 (1973). 

Radioactivity: Fission ""Np(SF); measured T w , excitation energy. 

73Ze05 Search tor a Spontaneously Fissioning Isomer Nucleus {/"m In the Reac
tion lf(n,y) 

Zen Chang Bom, A. Lajtai, A. A. Omelyananko, T. T. Parrtoteev, S. M. 
PoKkanov, Y. V. Ryabov, Tang San Khak , Yad. Flz. IB, 34 (1973): 
Sov. J. Nud Phys. 18,18 (1974). 

Nuclear Reaction*: +235}U(n.r)> E approx GO keV; measured o for SF 
Isomer. " U deduced no SF Isomer. 

74B173 Fission ot Odd* and Doubly Odd Actmide Nuclei Induced by Direct 
Reactions 

B. B. Back. H. C. Briti, O. Hansen.. B. Leroux, J. D. Garrett. Phys. 
Rev. C10. 1948(1974). 

Nuclear Reactions: +230), "ThPHe.aF). •». " T h , m , •". " , ~ , " U , 
" . ~ . " P u , "CmpHe, dF). E=24 MeV: " T h . " P r , "NP, "Cm(d,pF). 
6=15 MeV: ""Am, -Pu(t , pF), E=1S MeV; "CmfcaF), E=16 MeV; 
measured ftssion probabilities. "*. " T h , " " . **. " P a , *". "*."", •* . ~ . 
"Np , *"Pu, " , " ' . ~ . " , " A m , " C m , " B k deduced barrier heights. 

7tB*tt nsslon of Doubly Even Actlnlde Nuclei Induced tty Direct Reacts 

B. B. Back, O. Hansen. H. C. Britt J. D. Garrett . Phys. Rev. C9. 
1924(1974). 

Nuclear Reactions: +230). T h , "». " . " U . " . ~ , "«?u. "Cm(tpF), 
6=15 MeV; "PaftoF), E=16 MeV: " P a , " N p . "AmpHe.dF). 6=24 
MeV: ™U(d.pF), 6=13 MeV; "Cm'p.pT), E=22. 5 MeV; measured 
E(fragment), l(lragment). " > . " . T h . " . •". •». •". " U , " . " . " . 

" P u , " , ~ , " C m deduced ftssion probability. 

74Bs82 Comparison ol Fragment Kinetic Energies from Two "tpu Fission Iso
mers 

S. L Bacharach, P. S. Hoeper, J. A Morrlssey, J. K. Temperley. Phys. 
Rev. C10, 2636 (1974). 

Radioactivity: Fission ""Pu(SF); measured T w . 

74B«52 Attempted Coulomb Excitation ot the Spontaneous-Fission Isomeric State 
/ n " P u 

C. E. Bemls, Jr. , F. PlasB, R. L. Ferguson, 6. E. Gross, A Zucker. 
Phys. Rev. C10. 1590(1974). 

Nuclear Reactions: +239)Pu("Ne,"'Ne'), E=100. 117 MeV; measured 
fission fragments. ""Pu deduced upper ImH on yield. 

Report: ORNL-4937P26 

Nuclear Reactions: «239)PufNe.'°Ne'), E=100, 117 MeV; measured 
o(fragment mass.tt|. " P u deduced fission isomer. 

74BO02 Search foray-Branch from Shape Isomers m"<Jand"Np 

J. Borggteen, J. Hattula. E. Kasrty, V. Maartjetg . Nucl. Phys. A218. 
621 (1974). 

Nuclear Reactions: +235)U(d,p). E=11 MeV; "U(p,n). E=8 MeV: 
measured ©(delayed y). T w =130 ns, 2 us < T v t < 20 ms. " " U , " - N p 
deduced limits on a tor delayed y from shape isomer. 

74Br05 investigation ol the y Decay ot Subthreshold-Fission Resonances of'Pu 
to a Fission Isomeric State 

J. C. Browne, C. D. Bowman, Phys. Rev. C9, 1177 (1974). 

Nuclear Reactlona: +242JPu(n,Fi), E=400-3000 eV; measured c(E), 
T(t). " P u resonance deduced Y-branchlng. 

Conference proceedings: RochesterlPhys, Chem of Rsskm),Vot2 P493 

Nuclear Reactions: •f242)Pu(n,F). E=subthreshold; measured Ey. 
" P u deduced no fission isomer. 

74Ga41 /nvesbioatiDn of Photonudear Reactions Leading to Spontaneously Fis
sioning Isomers 

Y. P. Ganorsxy. B. N. Markov, Y. M. Tsypenyuk , Fortschr. Phys. 22. 
199(1974). 

Nuclear Reactions: +239)Pu, ~Am(T.fl. ~ . "Pu , "', *°Am(y,n), E=7-
16 MeV; measured o(E) for the production of spontaneously fissioning 
Isomers; deduced barrier parameter. 

74GaZD Delayed Fission Fragment Angutar Distributions in Soma Atprta-Particle-
Induced Reactions 

0. Galeriu, M. Marinescu, D. Poenaru, I. Vilcov. N. Vilcov, Y. P. 
Gangrsky, P. Z. Hten, N. C. Khan . Proc. Symp. Phys. Chem. Fission, 
3rd, Rochester. N. Y. (1973), Int At En. Agency, Vienna, Vol. 1. p. 
297(1974). 

Nuctier Reactlona: +235), " U , " P u , ""Arn(rt2n), " u , ~Pu(o,3n), 
E=26~33 MeV; measured o(fragment mass.6), fragment^). *"—. S 3 B B . 
**""Pu."", ""Cm deduced arusolropies. 

74HeZE Experimental Study of the Deformation of the Fission Isomer in^U 

R. H. Heffner, Thesis. Univ. Washington (1973); Diss. Abstr. Int B35, 
435 (1974). 

Radioactivity: Fission ="U(SF); measured iee(t): deduced T,,,, 6. 

74L0ZN Gcrrwna-fiaj' Transitions Preceding Isomeric Fission In **U 

K. E. G. Lobner. D. Harrsch, E Konecny, N. Nenofl. H. J. Epecnt, J. 
Weber, Contrib. Int Symp. Neui/on Capture Gamma Ray Spectroscopy 
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and Related Topics. 2nd. Patten, p. 409 (1974) 

Nuclear Aaectfww: +235)U(n,F): measured (fragmenth(t). ="U 
deduced transitions. 

74Me10 Detection of Fission Isomers with Hetl-Uves In the Picosecond Range by 
the ResoB-Oistance Technique 

V. Metag, E. Uukkonen, G. Sletren. O. Gkxnset S. Bjomnokn , Nuci. 
Instrum. Methods 114, 445(1974). 

Nuclear Reactione: +237)Np(p,F), •*Pu(d.pnF); measured recoil dis
tance. ""Plr level deduced T w . 

74M«YP Halt-Ufa Systematica of Fission Isomers in Even-Even Fv Isotopes 

V. Metag, E. Uuktonen, O. Gtonuat, A. Bergman , Proc. Symp. Phys. 
Chem. Fusion, 3rd. Rochester. N. Y. (1S73). Int Al. En. Agency. 
Vienna, Vol. 1. p. 317 (1974). 

Nuclear Reactions: +238), •", •". •"Pufd.pn), "Npfp, 2n), ~U(0k2n); 
measured delayed fission. "•. •". •*, " P u deduced fission Isomers. T, n . 

74M0YC Calculation of Ftsskm Barriers 

P. Mofler, J. R. Nix, Proc. Symp. Phys. Chem. Fission, 3rd, Rochester, 
N. Y. (1973), Int At. En. Agency. Vienna, Vol. 1, p. 103 (1974). 

Nuclear structure: +244). •", •>. •». "No . • * •". •". «". " C I . •». •". 
*". "", »"Pu."". «". •*. •". T h ; calculated fission barriers. A=S42; cal
culated single particle energies. 

74SpZS Fragment Anlsotmpy in Isomeric Fission 

H. J. Specht, E. Konecny, J. Weber.. C. Kozhuharov , Proc Symp. 
Phys. and Chem Fission, Rochester, N. Y. , 3rd, (1973), IAEA, 
Vienna. Vol. I, p. 285 (1974). 

Nuclear Reactions: +235), "11. "Pu(oi2n), E=25 MeV; measured 
o(fragment rnass.d), fragment(t). J w * . '"•Pu, M , "Cm deduced anisotro
pics, J. 

74Wo2W Measurements on the Fissioning Isomer """t/ with the insi") and (d,pn) 
Reactions 

K. I_ Won. J. W. Meadows, Bull Am. Phys. Soc. 19, No. 4, 595. KH1 
(1974) 

Nuclear Reactions: teslon **U;n,n'F), (o\pnF); measured 
oteE(fraBment). t). *""U deduced T „ . 

75Ch09 Investigation of Delayed Fission In «="u 

J. Christiansen, Q. Hempel, H. Ingivarsen, w. Kllnger, G. Schatz. W. 
Wnhuhn.NucLPhys. A239. 253(1975). 

Nuclear RoacUone: +235)U(dJ>F). E=11 MeV; measured prompt, 
delayed fission. "•"U(SF) deduced T w . isomeric to prompt fission ratio. 
Th(d ,F) . E=1 1 MeV; measured prompt fission. 

7!>r16 FeasbUty of Experimental Verification of the Shape-lsomorism 
Hyoothesrs In Heavy Nuclei 

D. P. Grechukhtn . Yad. Rz. 21, 956 (1975); Sov. J. Nud Phys. 21. 
<91 (1976). 

Nuclear Structure: +242), *~Am; calculated isomeric shltt 

75H«09^/™>s^r«>io/t/»Prppa1teo(Sino<9-Part«a-Saiwiitn<!S9co/xf 
Minimum of mPu 

I. Hamamoto, W. Ogle, Nud. Phys. A240. 54 (1975). 

Nuclear Reactions: +23S)Ufcn2n), E=22-25 MeV; analyzed data. *"Pu 
levels deduced g, J, n, K. 

75Kh06 Determination of the Spins of Spontaneously-FissJortng Isomers 

P. Z. Men . Yad. Rz. 22, 938 (1975); Sov. J. NucL Phys. 22. 489 
(1976). 

RadloactMty: Fission •"Cm(SF). •", » . " P u (SF); calculated spins ol 

SF isomers. 

75Lo2T Gamma-Ray Transitions Preceding Isomeric Fission in **u 

K. E. G. Lobner. D. Harrach, E. Konecny. N. Nemft, H. J. Specht, J. 
Weber, Proc Int Symp. Neutron Capture Gamma Ray Spectroscopy 
and Related Topics, 2nd, Petten. The Netherlands (1974), K. Abra
hams. F. Stecher-Rasmussen. P. Van Assche. Eds. , Reactor Cen
trum Nedertand. p. 665(1976). 

Nuclear Reactions: +235}U{n,tf, E=thermal; measured fragment 7(t). 
" U deduced levels. 

75Me2> Sysrematfcs of Fission Isomer HaKUvos 

V. Metag , Nuloeonlka 20. 769 (1975). 

Nuclear Structure: +236). •», "*, " P u , " \ " C m analyzed, reviewed 
fission Isomer T u t . Systematics. 

75Ru03 Qamma Decay of the ""U Shape Isomer 

p. A Russo, J. Pedarsen, R. Vandenbosch , Nucl. Phys. A240. 13 
(1976). 

Nuclear Reacttcna: +236)U(d,npr). E°t3, f3 MeV; •»U(p,p<I), E=t3 
MeV; measured of EY,1). " U deduced levels, J, n, T w , barrier parame
ters. 

75Va21 Formation of the Spontaneously Fissile Isomer • ° M m In Thermal-Neutron 
Capture 

G. V. Valsky, V. L. Varantsov. G. A Petrov, Y. S. Plava, B. M. Alek-
sandrov, A S. Krivokhatsky . Yad. Fiz. 22, 701 (1975); Sov. J. Nucl. 
Phys. 22,363(1976). 

Nuclear Reactions: +241}Am(n,7), E=thermal; measured o for produc
tion of *°Am(SF) isomer. *°*AmdeducodTH a. 

76AM1 The Shape Isomer In *"U Populated by Thermal Neutron Capture 

V. Andersen, C. J. Christensen, J. Borggroen , Nucl. Phys. A269. 338 
(1976). 

Nuclear Reactions: +235)U(n,r), E=th; measured ce X-ooin, fragment 
delay; obtained isomerlc/prompt fission ratio. """It shape isomer 
deduced yF branching ratio. 

76Be55 Search for Conversion Electrons Emitted during the Decay of Spontane
ously Fissile isomeru 

A. G. Betov, Y. P. Gangrskii, B. Dakhsuren. M. B. Miter. Izv. Akad. 
Nauk SSSR. Ser. Fiz. 40, 1109 (1976); Bu!. Acad. Sd. USSR. Phys. 
Ser. 40, No. 6. 10(1976). 

Nuclear Reactions: +238)U, •», " P u . »', *"Am(n, X), E=14. 7 MeV; 
•»U. ™. " P u . " ' . "'AmtTjq. E=9,15 MeV; measured E(ce), l(ce). *"U 
deduced rdecay for SF isomer. 

76BCZU Search for the Conversion Electrons Emitted In the Decay of Spontane
ously Fissioning Isomers 

A. G. Betov, Y. P. Gangrsky, B. Dalkhsuren, M. B. MEer, JINR-P6-
9397 (1976). 

Radioactivity: Fission " M , •». "'Pu. •" ," ' , •* , "AmISF); measured ce 
spectra. 

76Br3S Search for Fissile Isomers in the (n.2n)-Reac8on 

•t. S. Browne. Ft E. Houve, At Energ. 40. 491(1976); Sov. At Energy 
40, 567(1976). 

Nuclear Reactions: «238)U. " \ *"Pu(n^n), E=14 MeV; measured o 
lor production of SF Isomers. W U , u \ ""Pu deduced no SF isomers. 

76Ga11 Tn/rtfor Actiniae Nuclei Using fHe.df) and frle.tl) Reactions 

A Gavron, H. C. BnU E. Konecny. J. Weber. J. B. WBhelmy , Phys. 
Rev. C13, 2374(1976). 

Nuclear structure: +230J. "' , "". " P a , •", ""U, •», ~ , •", •", ", •», 
- N p , ". ~Pu , •". - - ' . " , "Am. - . ~ , - , "Cm; measured fission 
probabHrty In 'He induced reactions; deduced barrier heights, average 
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m/rt. 
Nuclear Reaction*: +230}. " T h . mPa, ***, *». " U . ^Np, » *"Pu. M \ 
"•A.npHe.df), pHe.tf); * *U , ^"PufHe.df): E=S5 MoV; measured fission 
spectra; deduced barrier heights, average neutron-, fission-widths. **, 
23i i3i a»pa »' mjj » I M i i m sr nt ***No *" ""Pu ^ w N l H 

* ° A m , " \ •« *», *MCm deduced fission probability. 

76G&29 Study of the y-Ray ^pec&a Emitted in FonnaMon of the Spontaneously 
Fissile lsomer'mUin the (n,y) Reaction 

Y. P. GangrskU, A. Lajtal, B. N. Markov , Yad. Fit 24, 880 (1976); 
Sov. J. NucL Phys. 24.460(1976). 

Nuclear Reaction*: +235)U(n.tf, E=th; measured Y-spectrum from 
™*tJ(SF). fragment r-eoin. 

76SI01 Picosecond Fission Isomers in Even-Even Cm Isotopes 

G. Sletten, V.Metag, E. Uukkonen, Phys. Lett 608, 1530976). 

Radioactivity: Fission •", »*Cm(SF); measured T „ t . , MOm(SF); meas
ured T w upper Bmlt 

76We03 Afass and Kinetic Energy Meastrements of Fragments from the Isomeric 
and Excited State Fission of** „n 

J. Weber, B. R. Erdal, A. Gavron, J. B. WBIwlmy , Phys. Rev. C13, 
189 (1976). 

Radioactivity: Fission ̂ AmfSF); measured T t t , a(E(fragrnent mass)j. 

Nuclear Reaction*: +241(Am(d,pF), E=15 MeV; measured 
o(E(fragment mass)). 

77ArZZ Excitation and Spontaneous Fission of "**U Isomer by Neutrons with 14 
MeV Energy 

R. Artt, G. Muztol, D. Hoffman , Proc. Conf. Neutron Physics, Kiev. 
Part 3, p. 247 (1977). 

Nuclear Reaction*: +?38}U(n.n'), E=14 MeV; measured Isomer excita
tion, afratio). 

Radioactivity: Fission n*"U(SP); measurbd o(fragment) vs t 

77BoZO On the Spontaneous Fission of**U Isomer 

A. P. Bordulya, S. N. Ezhov, Proc. Cont. Neutron Physics, Kiev, Part 
3, p. 244 (1977). 

Radioactivity: ~Pa (from "•UiAP), 6=14. 7 MeV]; measured p-delayed 
Tfdecay. *"U deduced Isomer fission probablBty. 

77Bo09 The RotationalBandotthe^UShape Isomer 

J. Borggreen, J. Peders'in, G. Stetten, R. Heffner, E. Swanson , fwd. 
Phys. A279. 189 (1977). 

Nuclear Reaction*: +235JU(d,p), E=12 MeV; measured cr>detayed fis-
slon coin, pce-coki. ' ^ U deduced rotational constant. 

77DKB Near Threshold Neutny<-Fssslon Cross Section 

M. DiToro. G. Russo, Nud. Phys. A2S4, 177(1977). 

Nuclear Structure: +235JU. aKNp. *°Pu; calculated fission parameters. 
3*Np; calculated, predicted isomer. 

77Ga09 Tn/Tf In Heavy Acbhides 

A. Gavron, H. C. Brttt, P. D. GoWstone. R. Schoenmackers. J. Weber. 
J. B. Wihekny. Phys. Rev. C1S. 2238 (1977). 

Nuclear Reaction*: +244}Pu. **, "•. " C m , * • mCt?He,d), PHeX,, 
E=9, 11 MeV; measured fission probability of compound systems **\ 
M*Am U M W M **BJc • * * * **'Fs 

77GO03 Cross Section for Fission of***Po by Fast Neutrons 

B. M. Gokhberg, S. M. Dubrovina. V. A. SNgtai . Yad. Rz. 25, 21 
(1977); Sov. J. NucL Phys. 25,11(1977). 

Nuclear Reaction*: +244)Pu{n,F), E=fast measured e(E); deduced fis
sion threshold. M P u deduced fission barrier height, 

77GoZH Transmisslonresonanzsn und WmkslverteifungenderpromptBn Spaltung 
in d8r**Pu{d4>f) Raaktiori 

li. Goertach, D. Habs, M. Just, V. Metag, E. Mosler, S. Neumann, P. 
Paul. J. Schukraft. P. Singer. H J. Specht, G. Ulfert, C. O. Wene , 
Max-Pbtrxk Institut fur Keinphysik (Mektoberg), Jahresb^richt 1976, p. 
49 (1977). 

Nuclear Reaction*: +239)Pu(d,p), E=11 MeV; measured fission yields; 
deduced transmission resonance. M ,U(a,3n); measured i(8,H,t). *3*™Pu 
deduced g. 

77GoYZ Messung aer Energlo~ und Massenvertellung be! dor SpaHung des ""Pa 
mlt Hllfe des Magnetlschen Ruckstosslonenseparator 

U. Goerlach, D. Habs, M. Just, V. Metag, E. Mosler, J. Pedersen, J. 
Schukraft. p. Singer, H. J. Specht. G. Ulfert, C. O. Weno, Max-Planck 
Instltut fur Kolnphyslk (Heidelberg). Jahresbericht 1977. p. 51 (1977). 

Radioactivity: Fission ""PufSF) [trommU(o,3n)]; measured fragment 
mass, kinetic energy distribution. Compared with neutron Induced fis
sion. 

77Ha01 Ouadnjpole Moj.arrt of the Bus Fission isomer An mPu 

D. Habs. V. Mo tan, H - J- Specht, G. Utfert. Phys. Rev. Lett 38, 387 
(1977). 

Nuclear Reactions: +238]U(a,3n), E=33 MeV; measured charge distri
bution, activity by charge-plunger technique. " P u fission isomer 
deduced quadrupote moment 

77KeZJ investigation of(n.yF) Reaction 

J. Kecskemet!, Gy. Kluge. A. lajtai. INDC{SEC)-61/LN. p. 44 (1977). 

Nuclear Reactions: +235JU(n,F), E=th; measured -yy(t). *~"U(SF) 
deduced transitions. 

77Me08 The Quadrupole Momont of the 40 os Fission isomer In **Pu 

V.Metag, G. Sletten . Nucl. Phys. A282. 77(1977). 

Nuclear Reactions: +234)U(cu2n), E=25 MeV; measured delayed fis
sion fragment(6). "'Pu shape isomer deduced T u , Q0. 

77MI0fl Ftssion Isomer of^Np 

S, Mfgneco, G. Russo, R. Oe Leo, A. Pantafeo , Phys. Rev. C16, 
1919 (1977). 

Nuclear Reaction*: +238}U(n,2n), E=9. 75, 11. 6. 12. 5 MeV; meas
ured delayed/prompt fission ratios. M J "Np deduced partial T w tor y, fis
sion, branching ratio. 

77T«05 **Pu fJss.on Isomer in the Reaction with 3-S MeV Neutrons 

E. Takekoshi. Y. Tsukinashl. J. Phys. Soc. Jap. 42. 1773(1977). 

Nuclear Reaction*: +239}Pu(n.n*). (n.F). E=3-5 MeV: measured o for 
isomer productton/e prompt fission; deduced o for Isomer production/a 
ground state. 

77VaYN Spontaneously Fissioning Isomers 

a Vandenbosch, Ann. Rev. NucL Sci. 27. 1 (1977). 

Nuclear Structure: +236], * *U, " N p , M , t 3 7 , **, •*'. " ' P u , a o , "•, *•. •• . 
8 " . "" . •", ***. •"Am, •", »\ M , "». "-Cm, "», ~ . "". •"Bk; compBed. 
reviewed Isomer SF-decay T v a data. 

77VoZU Production of Fission Isomers in the Reaction ""Ufa n') 

P. E. Vorotr*ov, V. A. Vukolov, E. A. Koftypln, Yu. D. Molchanov, G. 
A Otroschonko . Proc. Corcf. Neutron Physics, Kiev, Part 3, p. 239 
(1977). 

Nuclear Reaction*: +238}U(n,rr). E=2. 5-4. 7 MeV; measured fission 
isomer yleU, T w , reaction threshold. 

78Ba47 Seatctt foray-Decay of the **U Shape isomer 
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H. Baitsch, W. Gunther. K. Huber. U. Knelssl, H. Kneger. H. J. Maler, 
Nud. Phys. A306. 29 (1978). 

Radioactivity: """ll shape isomer [Irom *"U(r.2n). 6=45 MeV 
bremsstrahlung]: measured Ey. ly. deduced r y n . 

7SDe07 FIsslorhEvaporatlonCorrpetltion In Pit Isotopes ot Mass 23S-239 

H. Delagmnge, A. Floury, j . M. Alexander , Phys. Rev. C17, 1706 
(1978). 

Nuclear Reactions: +233). •», "•U(a.xn), X=1-4. E s 48 MeV; meas
ured fusion o(E). 

78R05 SttlfsffcaMfooW Analysis of Fission Isomer Production for m , "Pu And 
"Am 

A. Fleuiy, H. Delagrange, J. M. Alexander, Phys. Rov. C17, 1721 
(1978). 

Nuclear Reactions: •235), ~ u . "Wp<o^n), E=22-28 MoV; calculated 
o(E). Isomer production o(ES). Statistical model analysis. 

7«Go10 Resonances «i the Isomeric end Prompt Fission Probabilities of "Po 

U. Goenach, D. Habs. M. just, V. Metag, P. Paul, H. J. Specht H. J. 
Maler. Z. Phys. A2B7, 171 (1978). 

Nuclear Reactions: +239jPu(d,p), E=11 MeV; measured proton-
fragment time distributions, prompt delayed fission o; deduced fission 
probability. 

78Gu02 Population oltho^USriape Isomer In a PhotoniiilearReai^on 

W. Gunther. K. Huber, U. Knelssl. H. Krieger, Nucf. Phys. A297. 254 
(1978). 

Nuclear Reactions: «238)U(Y.2n). E=4S MeV bremsstrahlung: meas
ured tsomer/prompl yields; deduced o for isomer production, """LI 
shape isomer deduced T w , r y rt. Natural target 

TSPoOl Propsriles ot Fission Isomers 

K. PomorsKi. A. Sobfczewsld, Acta Phys. Pol. B9, 61 (1978). 

Nuclear structure: +226)Ra,"", " T h , •". •". ~ U . •". •". •* . •*. •"Pu. 
**• **• *"• ""• "*• ™ Ĉm; calculated fission isomer proof tos: moment of 
Inertia, pairing energy gap, g. Nitsson potential. 

78SoZP Production of—"U Fission isomer and **Pu h the Reactions a * mU 
and'He-t—U 

L P. SomenOe, M. J. NunMa, A Gnicfse. C. T. Seaborn, LBI-81S1, 
p. 39 (1976). 

Nuclear Reactions: +234)Ur*He.2n). E=21. 5-31. 4 MeV: ""U(o, 2n), 
E=36. 1 MeV; measured production o(E). " " " P I I level deduced T „ . 
Mice spontaneous fission detector. 

reulOI lifetime Measurements of Nuclear Levels with the Charge Plunger Tech-
. 'que 

G. Ultert. 3. Hsbs, V. Metag, H. J. Specht, Nud. lustrum. Methods 
148, 369(1978). 

Nuclear Reactona: +239)Pu(a.3n), E=27. 33 MeV; measured recoil 
distance. *"Cm levels deduced T u , O. 

79Ba02 Spectroscopy In the Second Minimum of the Potential Energy Surface o! 
-Pu 

a Backe, L. Rlchler, 0. Habs. V. Metag, J. Pedersen, P. Singer. K. J. 
Specta. Phys. Rev. Lett 42, 490(1979). 

ftadtoaefrVffy: " "Pu [from •»U(a,3n), E=33 MeV]; measured E(ce). 
I{ce). ™Pu deducod lev!* h second minimum, J, K . 8 , rotational param
eters. Ntfsson assfgnmenS. 

79Be33 Deep Subthreshold Phourisskw Yields Analysis 

G. Bella, A. Del Zoppo. E. Mlgneco. R. C. Bama, D. De Pasquale , 
Phys. Rev. C20, 1059 (1978). 

Nuclear Beactfc.T*: <-232]Th, •* . •», "UfoF), 6=3. 6, 4. 1. 4. 6, 5. 1 

MeV (bremsstrahlung); measured o. T h deduced three-humped fis
sion barrier. *"Th. •", •", **U deduced energies, fission branching ratios 
for shape Isomers. Double-humped fission barrier model 

79Be46 Optical Isomer Shift for tf» Spontaneous-fission fsomeramAm-ra 

C. E. Bemls. Jr.. J. R. Beene, J. P. Young. S. 0. Kmmer, Phys. Rev. 
Lett 43, 1854 (1979); Erratum Phys. Rev. Lett 44. 500(1980). 

RidlMMfvffy: ""'Am; measured T i n , optical Isomer shift. ""Am. •"Am 
deduced difference in rms radii. 

Atomic Physics: +240)Am(SF); measured optical Isomer shift. *•", 
""Am deduced difference hi rms radii. 

TtGrfM Excitation ol a Spontaneously Fissile Isomer m Positron Am/MUfikvi fn J M 
K Shell ol an Atom 

D. P. Grechukhln, A. A SoMalov , Yad. Fiz. 29. 296 (1979); Sov. J. 
Nud. Phys. 29,148(1979). 

Radioactivity: Fission •», *"U; calculated T „ (SF). 

79Gu03 Photonuctaar Yields of me " P u Fission Isomers 

W. Gunther, K. Huber, U. Knotesl, H . Krteger, H. J. Maier, Phys. Rev. 
C19. 433(1979). 

Nuclear Reactions: +239JPU(r,2n), E=45 MeV bremsstrahiung; meas
ured T^, Isomeric yield ratio. **"Pu levels deduced Isomeric ratio, spin. 
Nilsson assignments. 

79UI01 Quadrupole Moment of the 200-ns Fission Isomer In '"U 

G. Ulfert. V. Metag. D. Habs, H. J. Specht, Phys. Rev. Lett 42, 1596 
(1979). 

Nuclear Reactions: «238)U(d,pn), E=20 MeV; measured yield of 
fission-isomeric recoil. " " U level deduced quadrupole moment 

70Va25 O.i Gamma-flays In the Population ot the Spontaneously Fissioning Iso
mer In the Reaction "'Amfa-tf^Am 

G. V. Valskl, V. L. Varentsov. a . A. Petrov, Y. S. Pleva, Y. A Otchlk, 
PismaZh.Eksp.Teor. Fiz. 29. 92(1979); JETP Lett 29, 84(1979). 

Nuclear Reactions: +241)Am(n,Y). 6=therma!; measured r(t). "Am 
deduced transition, E(SF) isomer. 

80Bj02 77» Doubte-Humped Fission Bairier 

S. Blomholm, J. 6. Lynn, Rev. Mod. Phys. 52. 725 (I960). 

Nuclear Structure: =231-245; analyzed resonance atructure, fteslon 
data; deouced fission foabires. Double-humped fission barrier concept 

(0Bu13 Experimental Upper limit for a y Branch from the "U Shape Isomer 

P. A Butler. R. Daniel. A D. Irving, T. P. Morrison, P. J. Nolan. V. 
Metag, J. Phys. (London) G6, 1165(1980). 

Muefcar Reaction*: +235)U(d.p), 6=11 MeV; measured o(6y), ip(t). 
*"U level deduced Bmlt on r y r r . 

•OBuZL Expenmeneal Upper Until for a y-Branch from me"U Shape Isomer 

P. A Butler, R. Daniels, A. D. living, T. P. Morrison, P. J. Nolan. V. 
Metag. R. Wadsworth . Univ. Liverpool, 1979-1980 Ann. Rept , p. S2 
(1980) 

Nuclear Reactions. *235)U(d,p). E=11 MeV; measured 6y, hr. ip(t). 
**U deduced shape Isomer r y n upper Emit 

80Gu20 Systematlcs of Photonudear Yields and Cross Sections for Plutonium 
and Uranium Fission Isomers 

W. Gunmer, K. Huber. U. Kneissl. H . Krieger. H. Ries. H. StrohBr, w. 
Wilke, H. J. Maler. Nud. Phys. A350. 1 (1980). 

Nuclear Reaction*: Ission "t>u, "Ufrjin). ""Put* 2n), **u(7,n), 
E=45 MeV bremsstrahlung: measured T „ , isomeric to prompt yield 
ratios. "HI, «•'.•», »"Pu levels deduced o(fission). Natural, enriched tar-

http://PismaZh.Eksp.Teor
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gets. 

00Ku14 A Simple Description of Dependence of Fission Barriers and of the Ratio 
T(nyr(f) on the rVi/deonfc Composition for Transuranium Nudel 

V. I*. Kupnyanw, K. K. IstsKov, a . u Futsov, G. N . Smtenkm , Yad-
Fiz. 32 355 (1930); Sov. J. IMud. Phys. 32. 1B4 (1980). 

Nuclear Structure: +225). "•• •". *"Ra. m . m , "Ac, •". •», •". • " ,«" . 
t» »» « 3 ^ M m n (Mpq dl ( !»_ t»t »_ ^ B«( !»_ M. «». M»|J, tt( M^ 
BX » 0 In Ut^j. t» tM « MO. Ml. •«. M^ Ml̂  B^pu. » . M°( M^ MJ_ M^ 
W Ml Mi' m y ^ Ml' •«' M»" IM. M»t Mlt M»( ^ »•_ "OCm, Mi_ M*( MT( Mt> M^ 
**Bk, *". ""Cf. *". *". ""Es; calculated < nvrf >. fission barrier height 
dependences on neutron numtw. Phenomnologlcal modal. 

SOLUS Spectroscopic Properties of", "Pu Fission Isomers from Sell-Consistent 
Calculations 

J.Uboit, M. Moijr, P. Quentm, Phya. Lett B95. 175(1080). 

Nuclear Structural +237), ""Pu; calculated levels, B(X). fission Isomor 
apoctroscoplc properties. Rotor plus quaslparttclo modol, serf-consistent 
single particle states. 

BOMalS Composite Particle Emission from mZn 

H. Machner. Phys. Rev. C21, 2695(1980). 

Unclear Reaction: +63)Cu(d.X). E=24. 7 MaV; '-rilf-HftX), E.-.24. 3 
MeV; •'Ni(a.X), E=35. 5 MeV; calculated o(8(X)) lot X=p, d, o. Exdton-
coalescenoe model. 

80PB16 Superprolale shape of the Spontaneous-Ftsslon lsomer"BAm 

L Pauling. Pnys. Rev. C22. 1585 (1980). 

Nuclear Structure: +240)Am; calculated deformans parameter. Clus
ter, polyspheron theory. 

80T103 tsomenc-to-Pwmpt Fission Ratios tor the Uranium Fission Isomers a3*'U 
and*""!; 

R. Tlschl-r. A. Klelnrahm, R. Kroth, C. Gunther, Phys. Rev. C22, 324 
(1980). 

Nuclear Reaction*: +235)U(d.pF), "". ™U(d,npF). E=17-25 MeV; 
measured delayed E(fisston fragment). "*. "*U deduced Isomeric to 
prompt fission ratio. 

M B M 8 Sfuoy of the Fission Isomer ""AmlS.F.) using Laser-Induced Nuclear 
Polarization 

J. R. Beene. C. E. Bemls. Jr. . J. P. Young, S. D. Kramer, Hypsrtine 
Interactions 9, 143(1981). 

Radioactivity: Fission ""Am(SF) (from "u"u. Sn). E=49 MeV); meas
ured optical Isomer shift; deduced quadrupole moment. Laser induced 
nuclear polarization, optical pumping. 

81G»25 A Rotating Wheel System lor the Detection of Spontaneously Rssic/vio 
Nuclides from Heavy Ion Reactions 

H. Gaggeler. W. Bruchle, J. V. Kratz, M. Scradel, K. Summerer, W. 
Weber. G. Wirth, G. Herrmann , Nud. Instrum. Methods i w , 357 
(1981). 

Radioactivity: Fission "*Cf(SF), *"Fm(SF) (from ""PrfAr. 3n). E=1S9 
MeV); ""AmrSF) Itrom *"U("*LI. X). E=7. 6 MeWnudeon); measured 
T w . Rotating wheel technlqiie. catcher foil, fission tmct detectors. 

Nuclear Reactions: +238)U( r*U,X). E=7. 6 MeV/nudeon; ""PbCAr. 
3n), E=199 MeV; measured production o(E) for a u Fm. "Am. Rotating 
wheel technique, catcher foil, fission trade detectors. 

«1Gu04 Yield Ratio tor tho Two^Pu Fission Isomers In the"Putts>) Reaction 

W.Gutttiet. Kt+User. U.Knetssl, H. Krtaaes, H. Bias, H.Strohat. VI. 
wake. Nud. Phys. Ai59. 397 (1981). 

Nuclear Reaction*: +242}Pu(Y.n). E=40-48 MeV bremsstrahlung; 
measured T w . isomeric to prompt yield ratio. M'PU levels deduced 
Isomeric ratio. J. Enriched target 

81 U»19 Now Results on the Spectroscopy and Dyrxmics 0/ Fission 

V. Metag . Nud. Phys. A354. 271c (1981). 

Nuclear Structure: +236). " M , n 0 . ""Pu, ••'Am; complied, reviewed fis
sion tamer, srcwn* stats ouadnipota nmroert, defonuttw data. Other 
nudei induded In review. 

81Re06 Anaiisls of Fisslonability Data at High Excitation Energies I. The Level 
Density Problem 

W. Relsdorf, Z. Phys. A300. 227 (1981). 

Nuclear Structure: +208)Pb, t , t t , , , r Th. ""Rn; calculated level density 
constant •", "', —, " P a , " " , *"U, "*.""."". *". *". ". ™Np."". " P u , 
•". "*. "'• *". " A m , •", '" , •", •^ .m; enalyiod fission probabllltos; 
deduced barrier parameters, sholl correction effects. Ballan-Bloch single 
parttdo level density, shell, pairing effect Ansatz. 

NudMr Reactions: Isslun T h , " N p , ™U, '*Pu('Ho, dF), E=2B MoV; 
calculalod fission probability vs oxdtatlon energy. Ballan-Bloch single 
partJcIo lovel density, sholl, pairing offod Ansatz. 

QIVaZQ Experiments on tho Tmnstormlum Element Production In Nuclear Reac
tions Induced by Mg tons 

V. M. Vasko, G. G. Guftwkyon, S. P. Tretyakova. E A. Chorepenov, 
JINR-P7-81-8S3(1!!81). 

Radfo»c«v«y: "=Am(SFt (ftom •"AroPMgjy. E=11O-t40 MoV!; meas
ured T w . 

« u i * » r Reactions: +232)Th, ~ u , *"Am(»Mg,F), E=130 MeV; T h , 
*"U. "'Amf^Mg, F), E=110-140 MeV; measured fission production 0 for 
"•102, ""107. ""104. T,JSF). 

82F0O8 Parameters of Fission Barriers tot Compound Nuclei '"Cm, '"Cm and 
"Cm 

E. F. Fomushkin. G. F. Novoselov. Yu. I. Vinogradov, V. V. Gavrilov . 
Yad. Flz. 35, 582 (1982). 

Nuclear Reactions: +248}Cm(n,F), E=o. 3-5. 5 MeV; measured fission 
o(E). MI, M7_ MtQfn deduced ftsskn barrier parameters. Underground 
nuclear explosion Impulse neutron source. 

32GO02 i.oivestB-VtorHftona/Pftonon in the second Minima of™*, " • ( ; 

U. Goerlach, D. Habs. V. Metag, B. Schwartz. H. J. SpedrL H. Backe, 
Phys. Rev. Lett 48, 1160(1982). 

Nuclear Remcuont: Isslon *", 3 MU(d,np), E=20 MeV; measured l(ce). 
c^frajrjtnentKtV "*, n U deduced shape Isomor decay characteristics. 
K/L ratio, transition muKipotarlty, vibrotional band dtaracteristjes. 

32MS34 Symmetry Considerations on the Fission Isomor Spectra 

G. Maino, A Ventura, Lett Nuovo Cim. 34, 533 (19S2). 

Nuclear Stru&un: +236), "HJ; calculated levels, B(E2), band structure. 
Inraractlng boson model, SU, Hmlt. 

82Ra04 Measurement of the g Factor of the ̂ Pu Short-Ltvod Fission Isomer 

M. H. Rafailovtcti. E. Dafni, G. Sctiatz, S. Y. Zhu, K. Dybdal, S. Voids, 
C. Atonso-Arias, G. D. Sprouse , Phys. Rev. Lett 48, 982 (1982); Erat-
tem Phys. Rev. Lett 49, 244 (1982). 

Nuclear Reactions: +235)U(cc,2n), 6=25. 2 MeV; measured iia.H, T). 
•"Pu deduced fission Isomer g, Nilsson configuration. 

t3Dm04 Yield of Fissionable isomers from Reactions tM\J(n, n't. '*U(n,n'}r and 
•"U/HnJ 

S. V. Dmrtriev, G A Otoshchenko, S. M. Solovyev. Yad. Flz. 38, 
1394(1983). 

Nucfaar Reaction*: +234), *". O IU(n,n <), E=2. 6-4. 7 MsV: measured 
ftssi-w isomer production o(E). 

tSOii'l Tne tocay of Uranium Shape Isomers investigated by Photonudear 
Reactions 
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J. Drexter, a Hal, K. Hubar, U. Kneissl. G. Mank. R. Ratzek. H. Ries, 
RStrcher. T. Weber, W. WBke. N u d Pnys. A411. 17(1983). 

Nuclear Reaction*: •238)LI (Y,Y) . E=12 MeV DremssnNung; measured 
Isomer T ^ Isomeric to prompt yield ratio; deduced isomeric fission cross 
secaon. "»u deduced isomer decay branching ratio. Natural target. 

S3Ka11 OtaenmthnortneoisomeitcTnmsltonlwmll»''USt»pelsonter 

J. Kantele. W. Stoffl, L E Ussery. O. J. Decrmn, E A. Henry, R. W. 
Holt. L. G. Mam. G. L St ru t * , Fnys. Rev. Lett 61. 91 (1983). 

Radioactivity: •—u (from ""Utd.pn). felB MeV); measured l(ce); 
deduced shape isomer EO transition, J. ic T „ assignment consistency. 
ReevaJuaUon of ry data, arperconductlng, solenoid type electron spec-
tromeler. 

•3P014 IdeotllleUlonof—Pu, '"Pu. ""Am, ana "Am and Determination of Their 
HalHJvas 

Yu. S. Popov, P. A. Pnvalova, G. A. Tlmofeev, V. B. Mlshenev, A. V. 
MameHri. B. I.Levakov, V.M.Prokopev,Ftadlokhlmlya25. 482(1983): 
Sov. Radlochemlstry2S, 438(1983). 

Radioactivity: •". " P u , "", •»Am(B) |from Pu neutron Imdlatlon): 
measured Ev, ly, E(X-tay), l(X-ray); deduced T „ , ™Pv burnout o. Iso
tope identification by a-, f>, ̂ spectroscopy techniques. 

«3fl»3f> o-Fecfa- Measurements of Fission Isomers 

M. H. Rafallovich E. Dafnl. G. Sehatz. S. Y. Zhu, K. Dybdal, S. Vajda, 
C. AJonso-Aries, S. Rolston, G. 0. Sprouse , Hyperfine Interactions 
15/16, 43(1983). 

RsrtoacoVny: ""Am, "Pu(5F) [from "*U, "Np(o, 2n). E=25 MeV]. 
measured fission fragment ardsotropy. Isomer T „ , g. 

Nuclear HaacUona: +235)U, ""NplaAi). 6=25 MeV; measured r<». 
H.t). ""A<n,"Pu deduced fission isomer g , T u . 

63WeZT Search for Alpha Particle Emission from the T4-ms *""Am Shape Isomer 

J. Weber. H. C. BrM, C. Fontema, M. M. Fowler, Z. Fraenkel, A. Gav-
ron, K. Rudolph. J. Van der Pllcht J. B. Wilhelmy , LA-9797-PR, p. 
151 (1983): Isoope and Nud. Chem. Civ. Ann. Rept, 1981-1982. H. A. 
Undberg Ed., Lcs Alamos Nat. Lab., p. 151 (1983). 

RadloectMty: *""Am(a)[SF) [from ""PulLSn), E=17 MeVJ; measured 
Eo, la; deduced deexanbon shape dependence, T „ , long range o-
panicle to SF brandling ratio. 

tWeESMessuciganzuma-ZarlalldeiFormlsomsts'm,Am 

J. Weber. K. Rudolph, C. Ley, K. E. G. Lobner. S..!. Skorka. J. B. 
WWielmy, H. C. Brio, A. Gavron. Z. Fraenkel. Univ., Tech. Univ. Mun
ich. Jahresbencht 1982, p. 16 (1983). 

«srJtoeetfWlryr*"Arn(o:) [from •«Pu(L3n). (din)): measured Ed, ta. 

t*Bc& Alpha Dacayot Fission isomers 

N.M.Bcntnac,ATOMKIKozlem. 26, 100(1984). 

Nuclear Structure: +242m)Am; calculated a-dacay characteristics. 
V'l«tkx^o>gnjes,o>part)Clerr>o6c<irJyntrrilralc»uplir5. 

S4DU03 7hsom«se' Analysis or (he SJngfe-Partfcfe States m the Secondary 
Mini/met Fissioning Nuclei 

J. Oudek. W. Nazarewkz, A. Faessler. Nud. Phys. A412, 61 (1984). 

Mucawr Structure: +239m], =»Pu. " - A m . " " . " T h ; caJcutaMd g. sin
gle parUde resonances, deformations near fission second minima. 
Deformed Woods-Saxon potential. 

»4Ka10 SalnvestSuSrjn of the Gamma Branch torn the "V/Shape fsemer 

J. Kantele, W. Stoffl. L. E Ussery, D. J. Oecman. E A. Henry, Ft J. 
Esatp, R. W. Hofl. L. G. Mann. Phys. Rev. C29. 1693 (1984). 

Nuclear fleaeffon*.- CPND ••LK.d.np). E=1S. 1 MeV; measured Ey. I T 
deduced (isomeric/ground stale) c. **U deduced shape homer SF, 
conversion decay characteristics, levels. 

fl««oectfvnyr~M(SF). (IT) [from °aU(d,np). E=18.1 MeV,- measured 
Er. f r deduced isomer decay process relative probabilities. 

MKuOS SysfamaScs of Neutron Cross Sections anil Other Characteristics of Fis
sion PmMimes of Transuranium Nuclei 

V. M. Kupiiyanov, G. N. Smkenlda B. I. Fursov , Yad. Hz. 39, 281 
(1984). 

Nuclear Structure: +228),"", **, " 1 , • * , m , "*, " \ ™ , w , " \ " • , •* , •*', 
MtQ( » ( Mi_ Mt( » t tM( W ( *M( wnt vm m Ms Mi( v^Jp. »• «• «• V H 
w uo M w H »_ w M I P u M u r m n i M D U i M a c i M 4 M t M i 
wAm, *•. "•, •", **'. *". *", ***. **, •*• •" •*. *•, ""Cm, •«««•«»•"«, 
•n •« ta MO W t W ( **Bk, " • ' • M M i H e x i K i ' e "»Qt 
•U M Mi KT ••_ Wi( M0( B1t W^ m «4 Wgg W 111 « IB W H M 
"Tm; csJcuUted fast neutron hduced fission a; analyzed fission data 
systematica; deduced fission bamer heights, (T(nVr(F)). Statistical 
approach, twe-twrnp fission barrier model. 

(MMa44 a Decay of Fission Isomers 

N. Mankoo-Borstnlk, J. Phys. (London) G10, 1371(1984). 

RtdioectlrHy: «Am(EC), (B), (o), ""Ain(SF). If): calculatednnlecay 
constant First-order perturbation theory. 

•4NKM On Connection between a Decay and Ternary Fission of Heavy Nuclei 

A.M. NHdun.Yad. Flz. 39. 380(1984). 

Nuclear Structure: *252)Cf. •". •», •», " M . •", ""Am: anafyzKl ter
nary fission ight fragment emission, oMlecay characteristics systematics: 
deduced Initial nucleus quasistarjohary a-particle state role. 

I 4 0 M 9 Sysfematie Analysis of fission Cross Sections ofActmioes by Ueans of 
Doubh-Humped Barrier Mocel 

T. Ohsawa, Y. Shigemitsu. M. Ohta. K. Kudo , J. Nud. ScL Technol. 
(Tokyo) 21 . 887(1984). 

Nuclear ReacUoij: +231 )Pa. =». •», •», •». »"u, " N p , •", •». • " , " ' . 
•". " " P u , " ' . K S , "Am. ">. •", » , « , » " , » « m . "Bk. "=Cf(n, F), E 0. 5-
6 MeV; calculated o|E); deduced optical model parameters. " P a , * ° , 
m , a M . *", ""U, ""Np, ^ M , I 4 < , M M M P u M m ""Am W M M M 

•". " ^ m , "Bk. "C f deduoed fission barriers. Double-humped barrier 
model. 

M V o H Energy nependence of Yleta of Fission Isomers in the Reactions 
•"AmfAT) anfAmfrvt) 

P. E Voroti*ov, G. A. Otroshchento. Yad. Flz. 40. 1135 (1984). 

Nadav Reectkxrt: «24f). ,"Air( rr, 1), Ed>. i-1. 3 MeV: measured fis
sion Isomer, prompt fission product yield ratios. 

KBam On Ueasumment of the Angular Momenta of Hssbn Isomer 

A. L. Barabanov. O. P. Grechukhln, Yad. Flz. 41, 582 (1985). 

Nuclear Reactfonc +238)U('u,5n), 6=46. 1 MeV: analyzed data. 
""Am deduced fission Isomer J estimate. Residual orientation In laser 
radiation field. 

•56*51 Laser CpfcaV Pumping In Nuclear Physics: Fission Isomers, oriented tar
gets, ani hypemne pumping in single-electron atoms 

C. E.Bemls, Jr. , Hyperflne Interactions 24, 139(1985). 

B«oJoev^r>ny:""Am(SF);nieesuiedoc1x*lerj(r«aNft Oriemedtar-
gets. anlaotrcptc fission decay from resonant lassc optical pumping. 

ISDrOI 7fte -rsome*Sie»'»it/»Oe»pSi»6a77ferPtofof>^^ 

J. Dreider. a D. Hal. K. Huber, u. Knetesl. G. Mank, R. Ratzek, H. 
Rles, T. WebBT. W. Wlke, B. Rscber, H. HoBck, NucL Phys. A437, 
253(1905). 

Nudaer Reactions: +238)U(r,F). E=3. 9-4. 3 MeV bremsstrahking; 
meastiredT^lsorneric to prompt yield ratio. Depleted targets. 

(StgOl Armlysls of Cnxs Sections of U and Pu Isotope Fission iKkiced by Neu-
frons in the Rarxjeot the First 'Plateau' 

A. V. tgnatyuk, A. B. Klepatsky. V. M. Mar'ov, E Sh. SukhovSsky, Yad. 
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Fiz. 42, 569(1985). 

Nuclear Reacllom: +239). •". "' . ~ . *". "Pa. •». •». » . •», •». » . 
»"U(n.F). &=!-!>• S MeV; analyzed fission o(E). •". •". •", •". —. *"Pu. 
» , **, *", •"•, •"". "*, M l u deduced fission barriers, transitional states sta
tistical characteristics. 

85JoC4 •"An and "Am Charge Distributions from Muonlc X-Ray Spectroscopy 
and theOuadropole Moment ofthe "Am Fission Isomer 

M. W. Johnson, E. B. Shem, M. V. Hoehn, H. A. Naumann, J. D. Zum-
bro, C.E.Beml5. Jt. , Phys. Lett 161B. 75(1965). 

Nuclear Reactions: +241}, ""Ami^X). E at rest measured muonlc E 
X-ray, I X-ray. *", "'Am doduced Intrinsic qurrdrupote mcmant Barrett 
radii. B*Am deduced fission Isomer quadrupole moment Optical Isotope 
shift data Input 

Atomic Phytlct: eslc-Atoms *", *"Am(ujq, E at rest measured 
muonlc X-rays. 

85Ku1« Excitation o! Fission isomer «»Mm, "°Am(i> by Electrons in the Energy 
Region 17. S-7B MoV 

V. L. Kuznetsov, L. E. Uzareva. V. G. Nedorezov, N. V. NiWtJna, A, S. 
Sudov, Yad. Flz. 42, 29 (1985). 

Nuclear Reactions: +243)Am(e,n). (r.n), E=17. 5-78 MeV; measured 
reskk&t fcsto teoroaj r#oaustov c(EV, ""AmGafl, <,YJ=1, 6=17. 5-78 
MeV; measured fission o(E); deduced fission Isomer production mechan
ism. Virtual pholon theory. 

65Ra28 A g-Factor Measurement of the "Am Rsston Isomer 

M. H. Ratailovich, S. Vajda, E. Dafni, G. Schatz, S. Rotston, S. Y. Zhu. 
G. D. Sprouse , Phys. Lett 1638. 327 (19B5). 

Nuclear Reactions: +237)Np(a2n). E=tandem; measured ife.H.t). 
" A m deduced fission isomer g. 

85Vo17 Anisotropy of Fission of"* Am by Fast Neutrons 

P. E. Vorot'.S'.ov, B. M. Gokhberg, V. A. Shlojn. E. F. FomushWn, G. F. 
Novoselov , Yad. Fiz. 42. 1038 (1985); Sov. J. Nud Phys. 42. 656 
(1985). 

Radioactivity: """AmfSF); measured fission fragment decay 
a(Aft=O°yc(en=90°), anisotropy. 

66BI10 Intermediate Structure in the Fission Cross Sections of the Even Curium 
Isotopes 

R C . Block, O.R. Harris. H. T. Magulre.Jr. ,C . R S. Stopa. R. E. Sto-
vacek. J. W. T. Dabbs. R. J. Dougan, R. W. Hofl. R. W. Lougheed . 
RadiaLEff. 92. 305(1986). 

Nuclear Reactions: +244). "*. "*Cm(n,F), E s 100 keV; analyzed fis
sion o(E); deduced structure. **. *". **Cm deduced barrier parameter 
differences. 

86De04 Excitation Function and Halt-Life for the Fission Isomer "-Pu from fne 
"UlvJ2nf~"Pu Reaction 

S. de Barros. S. D. de Magaliaas, H. WoO, J. Barreto, J. Elchler, N. 
Lisbona. I. O. de Souza. D. M. Vienna . Z. Phys. A323, 101 (1966). 

Radioactivity: ""PulSF) (from ™U(rt2n). E=20. 1-27. 3 MeVJ; meas
ured T „ . 

Nuclear Reactions: CPND «»U(ct2n). E=20. 1-27. 3 MeV: measured 
residual fission isomer production o(E). "~Pu deduced delayed fission 
o, isomeric o ratio. 

87 Ah07 Search for the Shape-lsomenc Gamma Decay In Muonlc Uranium 

S. Ahmad, O. A. Beer. B. H. Oiartyi. A. OOn, S. N. Kaplan. A. 
Mirasngh). J. A. MacconaW, O. Maimer . Can. J. Phys. 6S. 7S3 
(1987). 

Nuclear Reactions: +236). «*, *"U(u'.v), E at rest measured Ey, ly, E 
X-cay. I X-ray. -iff): deduced no shape Isomer excitation evidence. •*,"", 
""U deduced ti-capture T „ . 

Atomic Physics: eslc-Atoms m . •", "*U(jr, T). B at rest measured Ex 
ty. E X-ray. I X-ray. iff). 

87Gu03 A New Macroscopic-Microscopic Description of the Double-Humped Fis
sion Barriers 

S. K. Gupta. L Satpathy, Z. Phys. A326, 221 (1987). 

Aruelear Structure: +228)Ra. " A c "TJi. ""Pa, **U. ""Np. ""Pu, 
""Am. ""Cm. ""Bit ""Cf. ~Es. ""Fm. ""Md, "Nc , ~ U , "'104; calcu
lated binding energies; Z=90-»8; calculated doubled-humped fission bar
riers, ahell energies. New mass rotation. 

BTScZP On the r-Decay of the Shape Isomer In mU 

J. Schlrmcr. D. Habs. D. Schwalm, H. J. Molcr . GSI-37-1. p. 32 
(1987). 

Nuclear Reactions: +235)U(d,p), E-=11 MaV: measured yspasra, i(t). 
™U deduced shapo isomer decay characteristics. 

B8Ma43 a-Decay Probability of Spontaneously Fissioning isomer and Deformation 
Hindrance Factor 

V. E. Makarenko, V. G. Nosov, Yad. Flz. 48. 73 (1988). 

Radioactivity: """Ufa); calculated o-docay probabiBty; deduced dolor-
(nation hindrance factor. 

MM«S2 Triple fission of the Spontaneously fissioning Isomer ™U 

V. E. Makarenko, Yu. D. Molchanov, G. A. Otroshchenko, G. B. Yankov 
. Pistna 2h. Eksp. Teor. Rz. 47. 489 (1988); JETP Lett (USSR) 47, 
573(1688). 

Radioactivity: "~U(a), (SF) |trom •"U(n.n'), E=4. S MoV); measured 
decay T1 J 7, triple fission branching ratio. 

fVuctoar RascHons: *238)U(n.nl, 6=4. 5 MoV; measured Isomer pro
duction yield. 

89Eg01 Actiniae Nuclei Fission Cross-Section irregularities 

S. A. Egorov, V. A. Rubchenya. S. V. KNebnlltov. Nud. Phys. A494. 
75 (19891. 

Huclsar Beacflona: +227)Ac(n,F). 6 2-16 MeV: ""Ra(n.F), E 
3-16 MeV: ""Cm(n,F), E 1-3 MeV; "", "". "^m(n.F). E 0. 5-5 MeV; 

calculated fission otE). "", • * "". ~Cm.". •», ""Ra. •", ""/^deduced 
fission barrier parameters. 

ISHa40 Spectroscopy of me Second Minimum 

O. Habs , Nud. Ptiys. A502, t05c(l983). 

Nuctoar structure: 
150; analyzed high spin lovel systematics: deduced comparison wfth.fis-

sion second minimum in actnide region. 

SPHoZP Second Minimum Spectroscopy Using Heavy Ion Transfer Reactions 

T. H. Hoare. P. A. Butler, G. D. Jones, R. J. Poymer, C. A. White , 
Daresbury Lab.. 1988-1989 Ann. Rep l , Append*, p. 92 (1989). 

Nuclear Reactions: +238)U("M,"Ni). E=325 MeV; measured rfcoln, 
Trtf): deduced residue fission isomer o. 

l9Ma54 Ternary Fission of Neutron Induced Uranium Fissioning Isomers 

V. E. Makarenko, Yu. O. Molchanov. G. A. Otroshchenko, G. B. Yankov 
. Nud. Phys. AS02, 363c (1989). 

Radhactlvhy: " " . °"U(SF) |from •". ~U(n. n\ E=4. 5 MeV): meas
ured T w , fission fragment; deduced relative fission orobebiBties. 

t9Ma64 Spontaneous Fission Isomers a-Decay Hindrance Factor 

V. E. Makarenko, V. G. Nosov , Izv, Akad. Nauk SSSR, Ser. Fiz. S3. 
933 (1969); Bull. Acad. Sd. USSR. Phys. Ser. 53, No. 5. 105 (1989). 

RadloacBvfty: """UfSF): calculated tf-decay hindrance factor. 

t9Ma57 Ternary Fission of Uranitm Fissioning tsorravs ExcitBd ty teulroris 

V. E. Makarenko. Yu. D. Molchanov, G. A. Otroshchenko, G. B. Yankov 



XL 

.Yod.Hz. 50, 928(1989). 

Radioactivity: " " , "*"U(SF) [Irom *". "U(n, if). E=4. S MeVJ: meas
ured fission fragment spectra: deduced T w , decay prababffity, fission 
mechanism. 

a9Se3QyOecay of the Superdetocmed Shape Isomer in'"U 

J. ScMrmer, J. Gett, 0. Hobs. D. Schwalm, Phys. Rev. Lett. 63. 2196 
(1989). 

Nuclear Reaction*.' +235]U(d,p), E=11 MeV; measured ? time spectra, 
missing energy vs delayed sum energy. ~ u deduced Isomer, decay, 
supMdetcrmatlon features, rdecay to fission branching ratio. 

69SoZZ Production of the Fission Isomer ^Pu and'"Pv h the Reactions a + 
"Uand'Het^U 

L P. Somervllle. M. J. Nurmla, A. Ghtorso, J. M. Nitschke, Q. T. 
Seaborg, Bull. Am. Phys. Soc. 34, Mo. 1, 69. EG7(1989) 

Nuclear Reactions: CPND •**U(*He,2n), fHefln), E not given; meas
ured a(E). "U(rz,3n), E=36 MeV; measured E(a), l(a); deduced reaction 
0, " , •"Pu production. 

90BhO2 Test ol the Adequacy of Using Smoothly Mnad Parabote Segments to 
Parametrize the Multihumped Fission Barriers In AcOnldes 

B. S. Bhandari, Plrys. Rev. C42, 1443 (1990). 

Nuclear Structure: +236), ~ U , " N p , " . « " , » - . ~ . »', " , ~ . •", 
**Pu, •», •",**'. "*. " , •". "*Am, *", **, ~ , •". " C m ; calculated fission 
T m ; deduced fission barrier parametrlzatJon. 

90HOZU Second Minimum Spectroscopy Using Heavy Ion Reactions 

T. H. Hoare. P. A. Butler, N. Ctarioon, G. D. Jones, C. A. White, R. J. 
Poynter, R. A. Cunningham, Daresbury Labs.. 1989-1990 Ann. RepL , 
Append!!!, p. 84 (1990). 

Nuclear Reactions: CPND ~U("NI,"Ni), E=325 MeV; "»up«,"N1i, 
E=332 MeV; measured fission Isomer production o upper SmU 

«0Ku17 Energy ofAlpha Particles ti Triple Fission of the Fissile Isomer Uranium-

1. A. Kukushkin, V. E. Makarenko, Yu. D. Molchanov, G. A. Otrosh-
chenko. G. B. Yankov , Pisma Zh. Eksp. Teor. Fiz. 51. 611 (1990); 
JETP Lett (USSR) 51, 693(1990). 

Radioactivity: "*1J (from 1"U(n,n'), E=4. 5 MeV]; measured fission 
fragment, a-spectrK deduced T,, , ttpte fisttom a-OisWbuton teibites, 
branching ratio relative to SF-decay. 

90PJU59 Method of Half-Ufa Determination 

V. E. Makarenko. G. A. Otroshcbenko, Yad. Fiz. 51. 1201 (1990); Sov. 
J. Nud. Phys. 51. 765(1990). 

Radioactivity: M t a . " * U ; calcuiated T w . Time spectrum processing 
method proposed. 

91Ku23 energies of Long-Range Particles m Ternary Fission of the "U Spon
taneously Fissioning Isomer 

I. A. Kukushkin, V. E. Makarenko, Yu. D. Molchanov, G. A. Otrosn-
chenko, G. B. Yankov. Yad. Fiz. 54, 8 (1991); Sov. J. Nud. Phys. 54, 
4 (1991). 

Nuclear Reactions: +233)U(n.n'), E=4. 5 MeV; measured 
(fragmentKtragmentrooln fosowkig SF-decay, lemery fission. ~"U 
deduced T „ , fission branching ratio. 

S2Ba67 First Obseivatkm of a Resonance lonlzatkmSigrmcri'^Am Fission Iso
mers 

H. Backs, Th. Bkmnigen. M. DahSnger, U. Dopptar. P. Grafle. D. 
Habs, M. Hies, Ch. Itgner. K Kuru. W. Lauth, H. Schope, P. 
Schwamb, W. Theobald, R. Zahn , Hyperfhe rntsractJons 74, 47 
(1992). 

Radioactivity: "**Am(SF) Ifrom **Pu(cL2n), E=12 MeV); measured 
resonance Ionization foebwed by Isomer fission decay. Buffer gas cell, 

two-step resonance ionization, exdmer dye laser combination. 

92Bh03 Systemttics of the Deduced Fission Barriers lor the Doubly Ever Tran-
sactinium Nuclei 

B. S. Bhandari. Y. B. Bendardal. Phys. Rev. C45. 2803(1992). 

Nuclear Structure: +236 ) . " . "*. " . " P u . " . ~ . •". "*, *". "tern; cal
culated Isomer energies, T,„. SF-decay T,,, outer barrier heights. •", 
M f n m xn tM m Jatfj Ml u* Ko ns M« M£f «_ H*̂  M | *•_ IM^ »*_ »»_ 
" . " R l i , • " . "» . •", " . "*. •". "No , ""104, "104, * <104, "104, ""104, 
"104; calculated SF-decay T „ , outer barrier height Double humped 
fission barrier model. Other nucMi, other aspects discussed. 

SSBtzz Search for Lew Spin Supardeformad States by Transfer Reaction 

J. Bkxis, D. Goutte, A. Lepretre, R. Lucas, V. Moot, D. Paya, X. H. 
Phan, G. Barreau, T. Doan. G. Pedemey , Contrb. Int Conf. Nuclear 
Structure at High Angular Momentum, Ottawa, p. 57 (1992); A6CL-
10613 (1992) 

ATuetaw Reactions: +236)U("0."0). E=9 MoWnudeon; " P I ('V3,"C), 
E not given; measured y sum spectra, rtparfldeHoln. ™*Hg deduced 
superdelormod bond population. 

S2Ch08 Limits on the Lifetime of Ihs Shape Isomer cf"U 

C.WChirm, J. -F.Bwset. D.Oognj, W,.S. W a s . ,9^. Van. C4.S, 
1700 (1992). 

Radioactivity: " U ; calculated fission isomer partial T„ , . Constrained 
Hartree-Fock-Bogotiubov. 

02DaZZ Population of fne 0. 5ns Fission Isomer and Excited Stales In "Pu by 
Heavy-ion Induced lo-Transter 

M. OevHn, D. Cllne. K. G. Hekner, R. Ibbotson, C. Y. Wu, A. Cress-
wes, P. A. Butler. G. D. Jones, M. A. Stoyer, J. O. Rasmussen . Bull. 
Am. Phys. Soc. 37, No. 2. 870. A8 1 (1992) 

Nuclear Reactions: +239)Pu( ,"Sn,'"Sn), 6=630 MeV; measured Ey, 
hf. rmultlpllctty. particle spectra. (fragment)(fragment)-coln. "Pu 
deduced levels, J, 11. °"Pu deduced levels. J, it, fission isomer popula
tion. 

S2Er01 Quasi-Sationary State Population Probability of the AcMde Nudel 
Second Well 

0.0. Eremenko. S. Yu. Platonov. O. A. Yumlnov, Bull. Rus. Acad. S a 
Phys. 56. 70 (1992). 

rVuctear Stouctunx +239). •". "*, "Np . *", " , " P u , " . " P a ; calcu
lated quaslstationary states population probability under induced fission, 
second potential. Fluctuation dissipation dynamics. 

92US34 a andy Spectroscopy of Spontaneous-Fission Isomers 

V. E. Makarenko . Yad. Fiz. 55. 1759 (1992); Sov. J. Nud. Phys. 55. 
973 (1992). 

Nuclear structure: +238)U, " . "'Pu, •". »'. ~ . ~Am; compiled, 
reviewed fission isomer decay by «-, r emission. 

S2So10 fnbjrislc Structures and Associated Rotational Bands In Deformed Even-
Even Nuclei of the Actintde Region 

P. C. Seed, D. M. Headty. R. K. Shelne. AL Data NucL Data Tables 
51, 273 (1992). 

Nuclear structure: 2 88; N 2 134; " , " , •". ~ . " U , • " , " , " , " , " , 
" , *", " T h , •", ~ , " , " , " , " , " R a ; analyzed levels; deduced band 
structure, fission Isomers superdeformation, hyperdeformation evidence. 

92St05 FrsslonandCtomrna-RayDocayofthe^UShapolsomer 

M. Stoinmayer, K. E. G. Lobner, L Corradi. U. Lenz, U. Quade, P. R. 
Pascholatl. K. Rudolph. W. Schombuig, Z. Phys. A341, 145(1992). 

Radioactivity: ~ u [from ~U(d.np). £=18 MeV]; measured T(ce)-coln; 
deduced delayed fission T O T . " U deduced transitions. 
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93AI03 Rsskm of Heavy Hypemudei Formed in Antiproton ArtrWIation 

T. A. Armstrong, J. P. Bocqtiet, G. Ericsson. T. Johansson, T. Kro-
gulski, R. A. Lewis, F. Malek, M. Maural. E. Momand. J. Mougey, H. 
Nifenecker, J. Passaneau. P. Perrin, S. M. Potikanov, M. Rey-
Campagnotle, C. Ristori, G. A Smith, G. Tiboll. Phys. Rev. C47, 1957 
(1903). 

Nuclear Heacttoru: +238)U(p-bar,X), E at 105 MeVfe measured 
hypemudal yield, fission (tragment)(tragmenthcoln; deduced fission 
hypemudel T^. \ 

\ 
93KU1E Yield ol the Fissioning Isomer m the Readton'"Am(n, if) 

I. A. KukushUn. V. E Makaranks. Yu. D. Mofchanov. G. A Otrosh-
chenko . Yad. Fu. W. No 9. 13 (1993): Phys. Atomic Nuclei SS, 1157 
(1993). 

Nuclear Reactlorm: +241)Am(n,n'), (n,y), E=4. 5 MoV; measured fis
sion Isomer yields; deduced reaction dependence. 

Radtoaolrlty: '•*", M»Am(SF) [from "'Am(n,n'), (n,r), En*. S MeV]: 
measured llsslort fragment spectra. utAm deduced isomeric state ttislon 
probability, T,„. 

93R007 The Study ol Prompt end Delayed Muon Induced Fission III. The HaoTSs 
ol Prompt to Delayed Fission Yields 

Ch. Rosel, H. HanscnekJ, J. Hartflel, R. von Mutius. J. F. M. rTAchard 
van Enschut P. David, H. Janszen, T. Johansson, J. Konrjn, T. Kro-
gulsH, c. T. A M. da Leal H. Piganettl, C. Potitjean, S. M. Pollkanov, 
H. W. Rolst, F. Rlsse, L A Schaler, I - Schorterterg, W. Schrleder, A 
K. Sinha. A Taal, J. p. Theobald, G. Tibet, N. Trautmann . 2. Phys. 
A345. 89(1993). 

Nuclear fteactiora: +233],"», •". •», " U . ™Np. •*>. ,4'Pu(|i-,F), E not 
given; measured prompt to delayed fission yields, absolute probabilities: 
deduced fission probabilities per muon capture. 


