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Three experiments were performed to populate a complete range of spins.

9Ru('F,2p2n) E=90 MeV at LINAC Stony Brook six Compton-suppressed Ge detectors, 14-element BGO ball.
92M0(23Na,2p2n) E=120 MeV at TASCC Chalk River 20 Compton-suppressed Ge detectors, 71-element BGO ball.
S4Fe(%3Cu,2p2n) E=245 MeV at Cyclotron LBL gammasphere with 31 Compton-suppressed Ge detectors.

Measured: y, yy, DCO ratios.
Other: 19881a01:
Three different reactions were also used.
SMo('F,4n) E=56-68 MeV.
106Cd(7Li,4n) E=20-30 MeV.

102pq(11B 4n) E=45 MeV.

Measured: vy, yy, y-particle, y-n.
The level scheme is from 1994Lal9.

H1gh Levels

E(level) bl E(level) bl E(level) bl E(level) bl
0.0 52+ 373444 (192%) | s811.4% s 3127 | 2301423 7927
851.0¥ 2 7% 374204 21/2° 591525 29/2" X (35/2)
1147.6% 2 op+ 378199 4 19/2* 594874 4 31)2* y
139852 9+ 380226  19/2- 6021.8% 5 3127 | 6250+x@ (352
1418.5% 3 1127 | 383335 1972° 604755 2927 | 6642+y"  (39/2)
192223 112+ | 397684 1972~ 62498 4 3127 | 7020+x@  (39/2)
197793 (112%) | 4158.8% 4 212~ 6343795 33/2F | 7563+y"  (432)
222033 132% | 4224394 21)2F 6644.1F 5 352~ | 7886+x@ (4312
2406.73 152+ | 4361.9% 4 2512~ 6754.845 352 | 8561+yT  (47/2)
2508.5% 3 132~ | 43847 4 2327 7204545 372+ 8841+x@  (4772)
2560.8% 3 152~ | 44346% 4 2327 7556.1% 5 3972~ 9644+y"  (51/2)
274933 152+ | 4534.6% 4 232 7687.4% 5 392+ | 9886+x@ (512
2766.44 3 15/2% | 4634194  23/2F 8204.64 5 41/2F | 10808+y"  (55/2)
2793.6 3 172+ | 47893% 4 2512 8551.4% 5 4327 | 11024+x@ (5572
2844.3% 3 (152%) | 485844 2572~ 9632.7F 6 4727 | 12063+y"  (59/2)
285403 172+ | 4881.0% 4 252 | 10770.7F 8 5127 | 12257+x©@ (5972
3073.6 3 152~ | 49221% 5 2502~ | 1197375 8 5527 | 13443+y*  (63/2)
322674 3 17/2% | 4929.0% 4 2502 | 13228.7F 7 592~ | 13615+x©@  (63/2)
335166 172~ | 5056.1% 4 2772~ | 13382.1% 7 5927 | 14978+y*  (67/2)
338244 152~ | 5193.6% 4 272 | 14590.7F 7 632~ | 15117+x©@  (67/2)
3395.0% 4 1527 | 5236.644  27/2¢ | 15014.6% 7 6327 | 16714+y"  (71)2)
3435.0% 4 192~ | 526335 - 16046.75 7 672 | 16788+x©@  (71/2)
347504 192- | 541745 292~ | 1681847 672" | 18639+x@  (75/2)
363415 4 1927 | 5507.2% 5 29— | 17607F 3 7127 | 18682+y*  (75/2)
3673.09 4 (19/2%) | 5578.4% 4 2912 | 19273% 3 75127 | 20676+x©@  (79/2)
367975 4 192~ | 5601.8% 4 29/2- | 21068% 3 7927 | 20861+y*  (79/2)

T From 1994La19, based on y mult derived of DCO ratios.
¥ Band(A): band 1.
# Band(B): band 2.
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@ Band(C): band 3.
& Band(D): band 4.
¢ Band(E): band 5.
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(HLxny)

19941.a19 (continued)

11gh Levels (continued)

,y(llle)

E;(level) 7 E; " Mult. ¥
6250+x  (35/2)  6249.8 31/2"

6642+y  (39/2)  6644.1 35/2"

34750 192 3435.0 19/2°

3475.0 192  3351.6 172~  MI,E2
4158.8 212~ 39768 192~  MILE2
2406.7  152% 22203 132+  MI,E2
22203 132*  1977.9 (11/2%)

1398.5 92+ 1147.6 9/2* MI1,E2
37420 212~ 3475.0 192~  MILE2
14185  112-  1147.6 9/2* El
44346 232~ 41588 212~  MILE2
3351.6 172 3073.6 152"

4929.0 252+  4634.1 232+  MILE2
1147.6 92+ 851.0 7/2+

22203 132 19222 112*  MIE2
5236.6  27/2*  4929.0 252+  MI,E2
6249.8 312~ 59152 29/2"

5578.4 292  5236.6 272+  MI,E2
4881.0 252 4534.6 23/2°

47893 252" 4434.6 232~  MILE2
34350 1922~ 3073.6 152"

5948.7 312+ 5578.4 292+  MI,E2
52633 - 4881.0 25/2"

32267 172 28443 (15/2%)

2793.6 172 2406.7 152%  MIE2
63437 332+ 59487 312+  MI,E2
5193.6  27/2~  4789.3 25/2°

5601.8 292~ 5193.6 27/2"

4634.1 232t 42243 212 MILE2
6754.8  352%  6343.7 332  MILE2
38022 192 33824 152  E2
6021.8 312~  5601.8 29/2"

38333 192 33950 152  E2
42243 212+ 37819 192+

3673.0  (19/2%) 32267 17/2*

2854.0 172 2406.7 152%  MIE2
72045 372+ 6754.8 35/2F

38022 192 33516 172~ E2
44346 232~ 3976.8 192~

32267 172 2766.4 152%  MIE2
32267 172* 27493 152+  MI,E2
7687.4 392+ 72045 372+

42243 212F 37344 (192%)

8204.6 412  7687.4 39/2*

19222 112%  1398.5 9/2* MI1,E2
1398.5 92+ 851.0 7/2* M1,E2
42243 212F  3673.0 (192%)

Continued on next page (footnotes at end of table)
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(HLxny)  1994Lal9 (continued)

( 111 Sb) (continued)

E, i Ei(level) 7 E; i Mult. ¥
551.62 7 43847 232~ 38333 192-  E2
55552 2 37819  1902F 32267 17)2*
56022 2 49221 252 43619 25/2°
56052 9 36341 192 3073.6 152  E2
56552 <2 3073.6 152 25085 132~
581.02 20 34350  19/2- 28540 172+  El
585.12 <2 55072 29/2~  4922.1 252~  E2
602.42 <2 5236.6  272F  4634.1 23)2F
61992 6 43619 252 37420 21/2-
621.12 2 34750 192 28540 17/2*
62402 2 28443  (152%) 22203 132*
630.82 <2 47893 252~ 41588 21/2-

*633.1%
641.6 2 34350 192~ 2793.6 172*  El

8
649.4 2 2 5578.4 29/2* 4929.0 25/2F
67142 11 5056.1 2712 4384.7 23/27 E2
704.8 2 2 4929.0 25/2* 42243 21/2F
704.9 2 4 4384.7 23/27 3679.7 19/27 E2
712.1 2 2 5948.7 312+ 5236.6 27/2F

*717.1%

72382 2 41588  21/2- 34350 19/2-
75532 10 58114 31/~  5056.1 272  E2
75882 <2 5193.6 27/~ 44346 232
76532 2 63437 332 5578.4 29/2*
77032 3.6 70204x  (39/2)  6250+x (3572)

774.6 2 2 1922.2 11/2* 1147.6 9/2* M1,E2
791.6 2 8 3351.6 17/2~ 2560.8 15/2~ M1,E2
805.9 2 2 6754.8 35/2* 5948.7 31/2*
81262 <2 5601.8 29/2™ 4789.3  25/27
819.3 2 3 3673.0 (19/2%) 2854.0 17/2*
820.8 2 2 3382.4 15/2~ 2560.8 15/27
821.8 2 5 2220.3 13/2* 1398.5 9/2* E2
827.52 2 2749.3 15/2* 1922.2 11/2F E2
82792 <2 6021.8 31/27 5193.6 27/27
830.2 2 3 1977.9 (112%)  1147.6 9/2*
832.7 2 8 6644.1 35/27 5811.4 31/27
83492 <2 3395.0 15/2~ 2560.8 15/2
844.1 2 3 2766.4 15/2* 19222 11/2*
851.12 16 851.0 7/2* 0.0 5/2* ML1.E2
860.82 <2 7204.5 372 6343.7 33/2*
865.7 2 3 7886+x  (43/2) 7020+x (39/2)
912.0 2 4 7556.1 39/27 6644.1 35/27
920.9 2 8.8 7563+y  (43/2) 6642+y (39/2)
927.7 2 2 3781.9 19/2* 2854.0 17/2*
93232 <2 7687.4 39/2* 6754.8 35/2F
93762 <2 3781.9 19/2* 2844.3  (152%)
955.1 2 7.3 8841+x  (47/2) 7886+x (43/2)
960.9 2 3 4634.1 23/2* 3673.0 (19/2%)
995.3 2 2 8551.4 43/27 7556.1 39/2~ E2
997.6 2 6 4224.3 21/2* 3226.7 17/2* E2
998.1 2 6 8561+y  (47/2) 7563+y (43/2)
1000.7 2 <2 8204.6 41/2* 7204.5 37/2*
1006.2 2 3 3226.7 17/2* 2220.3 13/2* E2
1034.2 2 4 5915.2 29/2~ 4881.0 25/27
1045.3 3 23 9886+x  (51/2) 8841+x (47/2)

Continued on next page (footnotes at end of table)
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(HLxny)

1994L.a19 (continued)

( 111 Sb) (continued)

E, LT Eievel) 7 E; i Mult. ¥
1055.5 2 3 54174 292~ 4361.9 25/2"
1059.5 2 8 45346  23/2° 3475.0 192~
107132 <2 19222 112+ 851.0 72+
107252 48 22203 13/2F 1147.6 92+ E2
108122 <2 9632.7  47/2- 8551.4 43/2-
1082.9 2 5 9644+y  (51/2) 8561+y (47/2)
1090.0 2 6 2508.5 132~ 14185 112~ MI,E2
1116.4 2 6 4858.4  25/2° 37420 212~ E2
1118.8 2 6 3679.7 192~ 2560.8 152~ E2
1126.8 2 2 19779  (112%)  851.0 7/2%
1137.8 2 53 107707 51/2° 9632.7 472"
1138.4 3 2 11024+x  (55/2) 9886+x (51/2)
114232 27 2560.8 152~ 14185 112~ E2
1147.62 100 1147.6  9/2* 0.0 52 E2
1164.1 2 44 10808+y  (55/2) 9644+y (51/2)
1189.12 <2 6047.5  29/2~ 4858.4 25/2°
1202.5 2 39 119737 552- 107707 51/2°
1233.0 3 1.8 12257+x  (59/2)  11024+x (55/2)
1254.7 3 32 12063+y  (59/2)  10808+y (55/2)
1255.2 3 36 132287 592~ 119737 5572~
1271.9 2 2 38333 19/2- 2560.8 152~
132762 <2 37344 (192%) 24067 1572F
¥1347.2%

1358.4 4 1.7 13615+x  (63/2)  12257+x (59/2)
1362.3 4 13 145907 632~ 132287 59/2-
1380.1 3 3 13443+y  (63/2)  12063+y (59/2)
139852 20 1398.5  9/2* 0.0 52 E2
140842 14 13382.1 592~  11973.7 5572~
141602 <2 3976.8 192~ 2560.8 152~ E2
145645 07 160467  67/2~  14590.7 63/2"
1502.2 4 1.7 15117+x  (67/2)  13615+x (63/2)
1535.4 4 2 14978+y  (67/2)  13443+y (63/2)
156004 03 17607 712-  16046.7 67/2-
163255 <02  15014.6 632~  13382.1 59/2-
1655.5 2 2 3073.6 1572~ 14185 112~ E2
166555 <02 19273 75/2- 17607 712"
1671.4 6 L1 16788+x  (712)  15117+x (67/2)
17363 6 13 16714+y (712)  14978+y (67/2)

1795 2 <02 21068 792- 19273 752
1803.86 <02 168184  67/2~  15014.6 63/2"
185137 09  18639+x (752)  16788+x (71/2)
1946% 4 <02 230147 792- 21068 792~
196332 <2 33824 15/2° 1418.5 112~ E2
1968 1 07  18682+y (75/2)  16714+y (71/2)
197642 <2 3395.0  15/2- 1418.5 1172~
2037 3 <02 20676+x  (79/2)  18639+x (75/2)
2179 2 <02 2086l+y (79/2)  18682+y (75/2)

T From 1994Lal9.

¥ From DCO ratios. Stretched Q assumed to have mult=E2.

# From 1988Ia01. These transitions are not given by 1994Lal9. They could belong to '!'Sn.

@ From E(level) difference. Transition not observed but required by yy.

Continued on next page (footnotes at end of table)
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1Sb, -5 From ENSDF 515695

(HLxny) 1994Lal9 (continued)

y(l 11Sb) (continued)

& Placement of transition in the level scheme is uncertain.
* y ray not placed in level scheme.
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111 111
11Sb,,-6 From ENSDF 515bg6
(HLxny) 1994Lal9 Legend
— [, < 2%xIJ*
Level Scheme v v
= — I, <10%xI™
Intensities: Type not specified > L, > 10%xIy*
,,,,,, » ¥ Decay (Uncertain)
Q'\/
4 v
N
(79/2) & é‘/\i S o 20861+y
(79/2) v M{:\\‘ 20676+x
(7512) S 18682+y
(75/2) ~ \@\70@7\«, 18639+x
[ N— S, 16788+x
(71/2) y ,\,}07‘37\'\, 16714+y
(67/2) T G—r—n 15117+
(6712) v F—o—& 14978+y
(6312) v 5"*@?*4 13615+x
(6372) T T 13443 +y
(972) I R S 12257+x
(59/2) v S Y jﬁ/ 12063+y
(5512) I 11024+x
(5512) vy [ S o < 10808+y
S~
(172) v | P 9886+x
5172) L T 9644+y
@n) v I 8841+x
@772) v | S 85614y
(4312) v i I & 7886+x
#312) T & 7563+y
(3972) i e 7020+x
(39/2) Q 6642+y
[€E775 N ottt . ° 6250+x
792 Y 23014
s
792~ v > 21068
v
2
“
&
75/2- ~ 19273
S
71/2~ > L 17607
SRS
67/2 A 16818.4
vb-\)d v
67/2~ ~ e 16046.7
‘)
63/2 N 15014.6
S
63/2~ ~ 14590.7
59/2~ 13382.1
59/2~ 13228.7
3502~ 6644.1
3172~ 6249.8
52+ 0.0
111
51 5bgo
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(HLxny) 1994Lal9

Legend
Level Scheme (continued)

— L, < 2%xIy*
Intensities: Type not specified —> L, <10%xIy*
> L, > 10%xIy*

>
¥ o
g
_ N
592 & 13382.1
59/2- ~ 13228.7
)
e
Q'
5502~ < 11973.7
K
>
»
51/2- ~ 10770.7
g
N
=)
472 N 9632.7
v
40'\/
%’\? a
43" s 8551.4
SN
S
412+ e 8204.6
39/2+ %»’Q 7687.4
39/2~ gy N 7556.1
37/2° \ SO, g / 7204.5
3502+ oS- S 6754.8
35/2- VL SPY 20 o & 6644.1
332+ TS 6343.7
3172~ [~ & &:bg o N / 6249.8
292~ \ v [T ¥ N o / 6047.5
31/2- \ \:LQQ,“;A,S / 6021.8
31/2* SrF— Ity —v—g 5948.7
29/2- SES——g > 5915.2
] A Q,
312~ S y / 5811.4
29/2- O TS 5601.8
292+ ST N / 5578.4
29/2~ S P 5507.2
29/2- CEY oS 5417.4
- Sl 5263.3
212+ §8 50" 5236.6
27/2- RN 5193.6
2712~ 5056.1
2512+ 4929.0
25/2~ 4922.1
2512~ 4881.0
2512~ 4858.4
2512~ 4789.3
232+ 4634.1
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2512~ 4361.9
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(HLxny) 1994Lal9

Level Scheme (continued)

Intensities: Type not specified

Legend

— I, < 2%xI®

—— I, < 10%xI®

> L, > 10%xIy*

27/2- 5056.1
25/2+ 4929.0
25/2- 4922.1
2512~ 4881.0
25/2~ 4858.4
QY
25/2- & 4789.3
5
232+ % 4634.1
) ©

23/2- > v oS 4534.6

s '@ > N

(’,)\'\ (\%"7 & &
23/2- ¥V 2 . 4434.6
232" DS 4384.7

R .
25/2~ © o 4361.9
LS
© N S
& Y3
212+ R 42243
21/2- . 4158.8
1972~ N4 3976.8
Q(‘/f 2 ™ e
(\/}\- (S‘Q 3 (2/
192~ RPN IR 3833.3
19/2- v 3802.2
19/2+ 3781.9
21/2- 3742.0
(1912%) 3734.4
19/2- 3679.7
(19/27) 3673.0
192~ 3475.0
19/2- 3435.0
15/2- 3395.0
15/2- 33824
17/2- 3351.6
172+ 32267
15/2— 2560.8
500+ 0.0
111
SR
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Legend
Level Scheme (continued) !
— I, < 2%xIy™
Intensities: Type not specified — I, <10%xIy*
— I, > 10%xIy*
N
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152+ © — 2766.4
152+ S 2749.3
< &
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o
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(HLxny)  1994Lal9

Level Scheme (continued)

Intensities: Type not specified

Legend

—— I, < 2%xI®
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Band(A): Band 1

mer_ 23014
r
1946
792§ 21068
1795
7502~ v 19273
|
1666
712~ 17607
1560
6712~ 16046.7
632" 45 15014.6
6312~ 14590.7
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|
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U
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|
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o2t\ 114 [ 11476
72+ 217 851.0

Band(B): Band 2

(79/2) 20861+y

2179
(752) | 18682+y

(HLxny)  1994Lal9

Band(C): Band 3
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2
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v 13615+x

L 12257+x
3 110244x

38 9886+x

M5 8841+x

(43/2) 955  7886+x
(39/2) 866 7020+x
(35/2) 770  6250+x
4'%7

Band(D): Band 4

3172 6021.8
2972 [5601.8
29727 5507.2
27127} 5193.6
25/2 4922.1
25/2 4881.0
25/27] 5 4789.3
23/27) v ] 45346
23/2" 404—— 813 4434.6
252\ sgo 46— 70 T 43619
212~ ———276 4158.8
1972~ 724 3435.0

111
SISb6O
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