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5 Pmyy-1 From ENSDF - Evaluated October 2010 12Pm,-1

Ru(*'Ca,3py) 1996Gal7

History
Type Author Citation Literature Cutoff Date

Full Evaluation = Yu. Khazov and A. Rodionov, F. G. Kondev NDS 112, 855 (2011) 31-Oct-2010

1996Gal7: 96Ru(‘mCa,3py), E=176 MeV; measured Ey, Iy, yy, yy(0) (DSAM); deduced levels, J*, &, band structure. Tandem,
an 8 array of 20 HPGe anti-Compton shielded detectors, spherical shell of 71 BGO, models comparison.

1991Re03 (also 1991ReZY): 96Ru(‘mCa,3pn), E=180 MeV; measured yy, ny, nny, (recoil)y-, n(recoil)y-coin.; deduced
transitions between six rotational bands. POLYTESSA array, 10 Compton suppressed detectors.

2001Ri20 (also 2002La09): '95Pd(33Cl,a3ny), E=173 MeV; measured 7y, yy(6) (DSAM); '3*Pm deduced Q(intrinsic) of the
bands. Cyclotron, GAMMASPHERE spectrometer, MICROBALL detector of charged particles.

Other: 1987Wa02 (T, measurements by RDM).

133pm Levels

E(level)T 7t T Comments

0.0" 3/2* This state may not necessarily be the g.s., since the experiment is not sensitive to isomeric
decay.
84.48@ 23 512+
129.7% 7 112~
147.99 8 9/2~
214.2% 3 7/2+
3719 3 (7/2%)
381993 9pr
382.1% 7 152~ 50 ps 4  Typ: from 1987Wa02.
41049 7 132~

571.6% 3 11/2*
653.4¢ 3 92+

802.59 3 132+
810.1° 4 11/2*
812.0& 7 19/2-

815.9¢ 7 152~
820.3% 7 172~
991.2¢ 4 13/2*
1025.3% 3 152+
1196.6" 4 15/2+

1226.99 7 (19/2)"
1294.99 4 172+
133424 7 212~

1383.4%& 7 23/2-

1425.4€ 4 172+
1534.8% 4 19/2*
1677.40 4 19/2*

1758.49 7 (23/2)"
1830.69 4 212*
1927.94 7 252"

1952.1€ 5 21/2+
2058.9% 7 272"
2081.4% 4 23/2+
2249.10 5 23/2*

2388.94 7 27/2)"

Continued on next page (footnotes at end of table)
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133
61

Pm_,-2

9oRu(*0Ca,3py)

1996Gal7 (continued)

133pm Levels (continued)

E(level)t ik E(level)t i E(level)t ik E(level)t i
2397.19 4 252+ | 3609.1%8 352 | 49262¢ 7 372* | 6796.8% 10 472"
2567.6 5 252% | 3655306 312t | 4927.6% 7 3902F | 713734 19 492"
2598.54 7 292~ | 3671.89 5 332+ | 5096.8¢ 10 412~ | 7278.69 14 492+
2674.4% 4 272+ | 3911.09 13 (352 | 5337.49 9 412* | 74921% 13 51)2-
2805.4% 7 312~ | 4059.5¢6  332% | 5390.00 12 3912* | 7768.8% 12 s512*
2009.30 5 272+ | 4089.2% 5 352 | 54090.1% 8 432~ | 829059 17 s53)2*
2991.6@ 5 2002+ | 4180848 372~ | 58383% 9 432+ | 8646.6% 19 5512~
311499 7 312 | 445779 7 372% | 5872.3¢ 12 41/2* | 8767.3% 14 5512*
327195 292+ | 4474.8% 8 392~ | 6099.8% 14 4572~ | 936159 23 572+
3338.1% 5 312+ | 4480026 352 | 6290.79 11 4512+ | 9877.7% 25 592~
334854 8 332~ | 4773.09 16 (392 | 6414.0% 11 472~

 From a least-squares fit to Ey.
¥ From 1996Gal7, based on DCO value analysis and systematics.
# Band(A): 1-gp band based on the (3/2%) g.s., @=—1/2. configuration=r3/2[411] (dsp2). Q(intrinsic)=5.4 eb 6 (1996Gal7) and

4.1 eb 2 (2001Ri20).
@ Band(B): 1-gp band based on the (5/2%) state at 84.5-keV, a=+1/2. configuration=r3/2[411] (ds;2). Q(intrinsic)=5.4 eb 6

(1996Gal7) and 4.1 eb 2 (2001Ri20).
& Band(C): 1-gp band based on the (11/27) state 129.7-keV, a=—1/2. configuration=r3/2[541] (hyy/), strongly Coriolis mixed.

Q(intrinsic)=5.2 eb 5 (1996Gal7) and 4.0 eb 2 (2001Ri20).
¢ Band(D): 1-qp band based on the (9/27)state 147.9-keV, a=+1/2. configuration=r3/2[541] (hy12), strongly Coriolis mixed.
Q(intrinsic)=5.2 eb 5 (1996Gal7) and 4.0 eb 2 (2001Ri20).

b Band(E): 1-gp band based on the (11/2%) state at 810.1-keV, @=—1/2. configuration=r9/2[404] (gg/2). Q(intrinsic)=7.4 eb 10
(1996Gal7) and 5.0 eb 4 (2001Ri20,2002La09).

¢ Band(F): 1-qp band based on the (9/2%) state at 653.4-keV, a=+1/2. configuration=79/2[404] (go2). Q(intrinsic)=7.4 eb 10

(1996Gal7) and 5.0 eb 4 (2001Ri20,2002La09).
4 Band(G): 1-gp band based on the (15/27) state at 815.9-keV, a=+1/2. Probable configuration=h;/,, strongly Coriolis mixed

band.
y(FPm)
E, L+ Ei(level)  J7 E; i Mult.# 5@ Comments
84.44 27 =~ 84.48  5/2° 0.0 32+

1205219 14615 2142 7% 84.48 52+  MI+E2 0.150 16 R(DCO)= 1.45 5, 1.00 4.
1563521 543 8101  11/2* 6534 92F MI+E2 0233  R(DCO)= 1.21 I2.
167.0 3 1306 3819  92F 2142 7/2*  MI+E2  0.178 16 R(DCO)= 1.49 7, 1.07 4.
1804525 603 9912 132+  810.1 11/2* MI+E2 0253  R(DCO)= 1.28 I2.
1893523 1126  571.6  112* 3819 92F  MI+E2 0.19524 R(DCO)= 1.43 11, 1.09 6.
205.0 3 6.83 11966  152F 9912 132* MI+E2 0233  R(DCO)= 1.21 2.
214.0 5 586 2142 ¢ 0.0 32+
222.4 4 693 10253 152 8025 132* MI+E2 0153  R(DCO)=1.359, 1.00 8.
2085525 533 14254  17/2% 1196.6 152F MI+E2 0243  R(DCO)= 1.25 I2.
230.80 27 895 8025 132t 5716 112+ MI+E2 0.183  R(DCO)= 1.46 9, 1.06 8.
239.5 7 493 15348  192F 12949 172* MI+E2 0.124  R(DCO)= 1.38 10, 0.92 I0.
250.8% 3 362 20814  23/2F 1830.6 21/2F
251.8227 453 16774  19/2% 14254 17/2*
2524523 140 3 382.1 152~ 1297 112 E2 R(DCO)= 2.02 4.

Continued on next page (footnotes at end of table)
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9oRu(*0Ca,3py)

1996Gal7 (continued)

7(133Pm) (continued)

E, I+ Ei(level)  J7 E; S VT T Comments
262.5523 251 4104 1327 1479 92°  E2 R(DCO)= 1.92 I5.
269.45 21 684 12949  172* 10253 152*  MI+E2 0.124 R(DCO)= 138 10, 0.93 I0.
2716510 091 6534 92* 3819 92+
2744624 403 19521 212 16774 192*  MI+E2 0235 R(DCO)= 1.23 I5.
277.4% 3 232 26744 272F  2397.1 2572%

2807523 231 4104 1327 1297 1172 R(DCO)= 2.49 8.
281.6% 2 333 6534  912* 3719 (72%) R(DCO)= 1.3 4.
287.4& 2 211 3719 (72%) 84.48 5/2* R(DCO)= 1.22 I5.
2056027 563 18306  212* 15348 192*  MI+E2 0136 R(DCO)= 1.35 I2.
2069924 304  2249.1  232* 19521 21)2*

2977224 178 3819  9p2° 84.48 52+  E2 R(DCO)= 1.93 13.
309.5% 3 223 31149  (31/2 28054 312"

315.8% 3 474 2397.1  2502% 20814 23/2*

317.3% 5 243 29916  292F 26744 27/2*

3185326 225  2567.6  252F  2249.1 23)2*

329.9& 3 213 23889 (272 20589 272"

338.39 29 15115 9912 132 6534 92*

341.66 28 194 29093  272F  2567.6 2572

3574219 2139 5716 1124 2142 72t E2 R(DCO)= 1.99 9.
362.58 19 143 32719 292F  2909.3 27/2*

372.6% 7 126 3719 (72%) 0.0 372*

374.9% 3 383 17584 (232 13834 23/2° R(DCO)= 2.10 I5.
383.0 6 164 36553 312F 32719 29/2°

386.7 3 22720 11966  152¢  810.1 112

404& 1.04 40595  332° 36553 312*

405.1% 4 3.0 3 8159 152~ 4104 13/2°

406.6% 3 544 12269 (192 8203 1772 R(DCO)= 1.9 2.
409.96 17 362 8203 1727 4104 132" R(DCO)= 2.08 17.
411.0% 3 565 12269 (192 8159 152"

415.0& 3 596 12269 (192 8120 192" R(DCO)= 1.95 25.
4207316 27212 8025  132* 3819 92¢  E2 R(DCO)= 1.98 15.
424.1% 3 433 17584 (232 13342 21/2° R(DCO)= 1.8 3.
42986 17 1376 8120 192~ 3821 152 E2 R(DCO)= 1.9 5.
433.9% 3 547 8159 152 3821 152" R(DCO)= 2.05 I5.
434.4 3 34525 14254 172° 9912 13)2*

4380917 131 8203 1727 3821 152" R(DCO)= 2.36 10.
439.1% 2 373 6534  912* 2142 72 R(DCO)= 1.27 25.
4537317 291 10253 152F 5716 112  E2 R(DCO)= 1.98 10.
461.1% 2 384 23889  (27/2 19279 2572

480.96 19 3.8425 16774  192F  1196.6 1572

4924521 29215 12949  172* 8025 132°  E2 R(DCO)= 2.01 10.
50049 17 36715 15348  192* 10253 152*  E2 R(DCO)= 1.92 I5.
514.4 5 413 13342 2127 8203 172 E2 R(DCO)= 1.93 I5.
516.6% 3 163 31149 (312 2598.5 29/2~

5222024 956 13342 2127 8120 192" R(DCO)= 2.38 I5.
5267426 43530 19521  212% 14254 17)2*

5314%3 1497 17584 (232 12269 (19/2)°

5358021 29415 18306  212* 12949 172*

539.7% 3 51 25985 2927 20589 272" R(DCO)= 1.9 2. This value does not suggest

the transition placement (1996Gal7)
between levels with 29/27 and 27/2.

Continued on next page (footnotes at end of table)
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61 Pm72'4 From ENSDF 61 Pm72'4

Ru(**Ca,3py) 1996Gal7 (continued)

7(133Pm) (continued)

E),T Iyi E;(level) I Ef J? Mult.# Comments

544.6% 3 786 1927.9 25/2~ 1383.4 23/2~ R(DCO)= 1.7 2. This value does not suggest the
transition placement (1996Gal7) between levels
with 25/27 and 23/2".

546.63 17 37.7 15 2081.4 23/2* 1534.8 19/2%

566.4 4 26.7 15 2397.1 25/2* 1830.6 21/2*
57133 16 104 5 1383.4 23/27 812.0 19/2~ E2 R(DCO)= 2.01 10.
571.9 4 403 2249.1 23/2* 1677.4 19/2*
592.95 21 31.6 20 2674.4 27/2* 2081.4 23/2*
593.80 21 343 1927.9 25/2~ 1334.2 21/2~ E2 R(DCO)= 2.09 20.
594.46 24 222 2991.6 29/2* 2397.1 25/2*

615.46 19 403 2567.6 25/2* 1952.1 21/2*
630.3% 3 19.2 9 2388.9 (27/2)~  1758.4 (23/2)"

643%& | 434 10253 15/2F 382.1 152~  E1P R(DCO)= 1.9 2.
660.2 5 354 2909.3 272+ 2249.1 23/2*
663.68 18 221 3338.1 312t 26744 27)2F
670.69 24 253 2598.5 292~ 1927.9 252~
67547 17 663 2058.9 272~ 1383.4 232"
680.18 18 1357 3671.8 332t 2991.6 29/2*
698%& 1 374 2081.4 232+ 13834 232~  EIP R(DCO)= 1.8 2.
704.4 4 424 3271.9 292+ 2567.6 25/2*
723%& | 534 1534.8  19/2* 812.0 192~  E1° R(DCO)= 1.7 2.

725.9% 3 16.2 16 3114.9 (31/2)~  2388.9 (27/2)”
746.13 20 376 3655.3 31/2* 2909.3 27/2*

74650 21 39 3 2805.4 312~ 2058.9 27/2"
749.9523 232 33485  33/2~  2598.5 29/2"

751.07 24 192 4089.2  352%  3338.1 31/2*

785.9 4 121 44577 32t 3671.8 33)2*

787.6725 306  4059.5  332%  3271.9 29/2*

796& | 83 3911.0 (352~ 31149 (31/2)"

803.65 21 262 3609.1 352~ 2805.4 31/2-

824.7% 3 306 44800  352% 36553 3172+ E,: in the level scheme of 1991Re03 Ey=811.3 I5.
8323024 162 4180.8 372 33485 33/2°

838.4 5 152 4927.6  392F  4089.2 35/2F

862& | ~ 4773.0 (3922  3911.0 (35/2)"

865.70 21 212 44748 392~ 3609.1 35/2-

866.7% 3 357 49262 372 4059.5 332+ E,: in the level scheme of 1991Re03 Ey=825.5 15.
879.7 6 8918  5337.4 412t 44577 37)2*

910% 1 205  5390.0  39/2%  4480.0 35/2% E,: in the level scheme of 1991Re03 Ey=868.5 15.
910.7 4 10 2 58383 432+ 4927.6 392+

916.0 6 122 5096.8 412~ 4180.8 37/2-

9343021 101 5409.1 432~ 4474.8 392"

946& | 225 58723 412+ 49262 37)2%

953.3 6 5715 62907  452F 53374 41)2%

958.5 5 93 6796.8 472+ 58383 432+

972.0% 6 104 2 7768.8 512t 6796.8 47/2F

987.9% 8 73420 7278.6  492% 62907 45/2*

998.54 7 8¢ 2 87673 552+  7768.8 51/2F

1003% 1 82 6099.8 452"  5096.8 41/2" E,: in the level scheme of 1991Re03 Ey=988.4 7.
1004.9 7 91 64140 472 5409.1 43/2°

1011.9% 10 53920 8290.5 53/2* 7278.6 49/2*
1037.54 12 53420 7137.3 49/2~ 6099.8 45/2~
1071.04 15 44 2 9361.5 57/2* 8290.5 53/2*

Continued on next page (footnotes at end of table)
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5 Pmyy-5 From ENSDF 133Pm_ -5
Ru(**Ca,3py) 1996Gal7 (continued)
7(133Pm) (continued)
B, L¥  Efevel) JT E; i
1078.1 7 51 74921 51720 6414.0 47/2°

1154.5 14 376 8646.6 55/27 74921 51/27
1231.19 15 27920 9877.7 59/2=  8646.6 55/2~

T Weighted averages of values from 1996Gal7 and 1991Re03, except as noted; when AEy is not shown in Table 1 of 1996Gal7,
evaluators assigned AEy=0.3 keV.

¥ From 1996Gal7, except as noted.

# From DCO values. R(DCO)=L,,(+37°,£37°)/Iyy(£79’,+79"). For stretched E2 (Q) transitions DCO ratios are 1.99; for
M1+E2, AJ=1 transition DCO~1.0 (1996Gal7).

@ From yy(6) (1996Gal7).

& From 1996Gal7.
¢ From 1991Re03; Iy’s were fit to 1996Gal7 values (divided by 1.5). About 20% of Ty values of 1991Re03 have a discrepancy in

2 / 3 times as against Iy of 1996Gal7.

b The transition, measured in 1996Gal7 and linking the band C and the band E, must change parity, since the parities of these
bands are established in 1991Re03. One may assume that any M2 mixing would be extremely weak, since this transition competes
with collective E2 transition in the band C. Therefore, the DCO value are compatible with AJ=0 for these transition but not with
AJ=1.
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%Ru(*’Ca,3py) 1996Gal7

Legend

Level Schem )
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%Ru(*’Ca,3py) 1996Gal7

Legend
Level Scheme (continued)
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133
61 PMy-9 From ENSDF

133
61 PMoy-9

%Ru(**Ca,3py) 1996Gal7

Band(C): 1-qp band based
on the (11/27) state
129.7-keV, o=-1/2
Band(B): 1-qp band based
on the (5/21) state at 59/2~ 9877.7
84.5-keV, a=+1/2

Band(A): 1-qp band based
on the (3/2%) g.s.,
a=-1/2

{

572+ 9361.5
1231

ﬁ

55/2* 8767.3 1071

55/2- 8646.6
058 532+ 8290.5
1154
51/2* 7768.8 1012 Band(D): 1-gp band based
on the (9/27 )state
512~ ¢ 74921 147.9-keV, o=+1/2
49/2+ 7278.6
972 492~ 7137.3
472" 6796.8 1078

472" 6414.0

452° 6099.8
43/2" 5838.3 1005
953
1003
911 432~ 5409.1

#

{

12" 5337.4
412~ 5096.8

3072+ 4927.6
880 934
3972 4474.8 o16
372~ 4180.8
866
3512 3609.1 832
332" 3348.5
804
664 750

312~ 2805.4

%

746

Band(F): 1-qp band based
on the (9/27) state at
653.4-keV, a=+1/2
Band(E): 1-qp band based
on the (11/27) state at 412+ 5872.3
810.1-keV, a=-1/2

¥
39/2 5390.0 946

+
910 37/2 4926.2

35/2F 4480.0

867

3327 4059.5

1912~ i 812.0 17/2- 820.3
\ \
11/2+ 571.6 o1 430 a0
357 L AR | 3819 152~ 382.1 1372 410.4
t [ 1
7/2+ 214 2 A T uz P awr 2 R 419
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133
¢l Pm,,-10

From ENSDF

133
o1 Pm,,-10

9Ru(*0Ca,3py)

1996Gal7 (continued)

Band(G): 1-qp band based
on the (15/27) state at
815.9-keV, a=+1/2

(39/2)~ 4773.0

352" ¢ 3911.0

(12" ¢ 3114.9

Q72" 2388.9

232" ¢ 1758.4

19/2)~ 1226.9

15/2~ 815.9

133
61 Pmy,
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