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o1 Pmag-1 From ENSDF - Evaluated October 2016 1 Pm, -1

116Cd(27 Al dny):ciae  2011Zh47,2011ZhZU

History
Type Author Citation Literature Cutoff Date

Full Evaluation  P. K. Joshi, B. Singh, S. Singh, A. K. Jain NDS 138, 1 (2016) 15-Oct-2016

2011Zh47 (also 2010Zh12): E=120 MeV; Measured Ey, Iy, DCO, yy-coin using 12 Compton suppressed Ge detectors at the
HI-13 accelerator of CIAE-Beijing. Deduced levels, J, 7, possible magnetic dipole rotational band.
2011ZhZU: priv. comm. from N.T. Zhang, first author of 2011Zh47 in response to query by B. Singh.

139pm Levels

E(level)T y# T Comments

0.0% (5/2)F
188.75@ 3 1127F 180 ms 20 %IT=100; %e+%p+<0.05
Ty2 and decay mode from Adopted Levels.

65469 4 1572

785.7% 4 132
1284545 152~

1376.1% 4 1727
1406.19 4 192~

17140 4 152®
190294 4 192~

19519/ 4 1720
20908/ 4 192®
210764 4 192+
2190.8% 4 212"
2302.8/ 4 212%

23525@ 4 232"
2518.3¢ 5  21)2*

2571.4f 4 232
26147 6

269139 4 23)2F
2768.49 5 23/2-

2799.4f 5 2524
2964.8¢ 4 252+
3024.6 5

3157.90 4 252
32002% 4 252
326240 4 272-

3281494 272%
3390.7 6
3417.09 4 2727
3459.9 6
3488.4 5
3531.9 6
3559.1¢ 4 292+
359200 4 292"
3611.4 7
3749545 272"
3908.7° 4 312-
4056495 312*
4083.4 6

Continued on next page (footnotes at end of table)
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139
61 PMog-2

From ENSDF

139
61 PMg-2

116Cd(*’ Aldny):ciae  2011Zh47,2011ZhZU (continued)

139pm Levels (continued)

E(level)T y# Comments
42044 7
42796 6
4381.70 4 33/2-
438339 4 3127
4418.4¢ 5 33/2+
4503.6 5
45423 6
4914.6Y 5 35/2"
492325
493224 6 35/2*
5092.4 8
5183.2¢ 5 35/2"
518409 4 3572-
5236.1 6
5248.8 7
5049.1 7
5336.9 7
5407.5¢ 5 372"
5505.5¢ 6 372+
557230 7 (37/27)
5635.8 7
5669.6° 6 39/2-
5992.8 13
5996.84 8 (39/2%)
6058.8@ 4 3912~
6123.9¢ 7 41/2-
6220.2 8
6518.4¢ 8 43/2-
6704.9 8
6719.3 8
700149 4 432"
7094.4 6
7120.5€ 9 (45/27)
7433.8€ 10 (47/27)
766449 5 472"
844579 5 s51/2-
91775 6
936259 8 (55/27)
9901.0 8

0+x8 Additional information 1.

244.3+x8 5
518.7+x8 6

838.9+x8 7
1208.4+x8 8
1640.8+x8 8
2137.8+x8 9

T From least-squares fit to Ey data.

¥ From Adopted Levels.

Continued on next page (footnotes at end of table)
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139
61 PMyg-3

From ENSDF

139
61 PMyg-3

# As proposed in 2011Zh47 from yrast population, yy(#)(DCO) measurements, and band structures.
@ Band(A): Yrast, AJ=2 band based on 11/27. Two sharp band crossings are observed at 7iw=0.39 and 0.45 MeV, first
corresponding to alignment of hyj/; neutron pair and the second due to alignment of hyy, proton pair.

116Cd(27 Al dny):ciae

2011Zh47,2011ZhZU (continued)

& Band(B): AJ=2 band based on 13/2.
¢ Band(C): AJ=2 band based on 15/2~.

b Band(D): AJ=1 band based on 25/2~
(why12)®(vhy1/2)72 (2011Zh47).
¢ Band(E): AJ=1 band based on 35/2~

(2011Zh47).
4 Band(F): AJ=2 band based on 19/2*.
¢ Band(G): AJ=2 band based on 21/2*.
/ Band(H): AJ=1 band based on 15/2+).
& Band(I): y sequence.

139pm Levels (continued)

y(FPm)

. Possible magnetic-dipole rotational band with tentative configuration

. Possible magnetic-dipole rotational band with tentative configuration (thy12)®(vhy; /2)’4

DCO(Q) and DCO(D) indicate gate on AJ=2, quadrupole and AJ=1, dipole, respectively. All DCO and R(ADO) values are from

2011ZhZU Expected DCO values are 1.0 for AJ=2, quadrupole and 0.6 for AJ=1, dipole, respectively, for gate on AJ=2,
quadrupole. If the gate is on AJ=1, dipole, then expected DCO is 1.5 for AJ=2, quadrupole and 0.9 for AJ=1, dipole.

E,f LT Eevel) IF E; 7 Mult®
62.15 3262.4 27/2= 32002 252

10423 528 32624 272~ 31579  25/2°

139.03 8210 2090.8 192%) 19519 172

188.7 3 188.7 112~ 0.0 (5/2%) E3 E, . Mult.: from Adopted Gammas.

21201 19.0 14 2302.8 21249 2090.8 1924 (D) DCO(Q)=0.77 5
R(ADO)=1.04 9.

22443 698 54075 372~ 51832 352 D DCO(D)=1.12 16
R(ADO)=0.98 10.

22803 8510 2799.4 2524 25714 2324 D DCO(Q)=0.72 3
R(ADO)=0.98 6.

23785 246 19519 1724 17140 1520 R(ADO)=1.14 19.

24435 <22 244 3+x 0+x

262.13 829  5669.6 392~ 54075 372 D DCO(D)=1.08 18
R(ADO)=0.85 4.

268.61 22024 25714 2320 23028 2124 D DCO(Q)=0.67 8
R(ADO)=0.84 7.

27443 4410  518.7+x 244 3+x D DCO(Q)=0.62 5
R(ADO)=0.62 10.

27795 <1.0 3559.1 292t 32814  27/2%

8805 243

31335 226 74338 47/27) 71205  (4527) (D) DCO(D)=0.81 10
R(ADO)=0.82 8.

31671 20.621 3908.7 312~ 35920 292~ D DCO(Q)=0.61 5
R(ADO)=0.85 10.

32023 5410  838.9+x 518.7+x D DCO(Q)=0.61 12
R(ADO)=0.61 I3.

329.6 1 36.432 35920 29/2= 32624 272~ D DCO(Q)=0.61 3
R(ADO)=0.82 4.

33315 061
33855 292 26913 232t 23525 232~ D DCO(Q)=0.86 13

Continued on next page (footnotes at end of table)
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139
61 PMog-4

From ENSDF

139
61 PMog-4

1 16Cd(27 Al dny):ciae

2011Zh47,2011ZhZU (continued)

7(139Pm) (continued)

E,f Lt E;(level) 7 E; i Mult.f
Mult.: AJ=0 transition.
R(ADO)=1.90 34.
¥360.4 3 356 D DCO(Q)=0.45 6
R(ADO0)=0.87 12.
369.5 3 508  1208.4+x 838.9+x D DCO(Q)=0.51 11
R(ADO)=0.98 8.
393.3 3 606  2964.8 25/2* 25714 2329 D DCO(D)=0.77 8
R(ADO)=0.96 9.
394.5 3 374 65184 43/2- 61239 412~ D DCO(D)=0.80 18
R(AD0)=0.79 4.
*401.2 5 121 R(ADO)=0.91 6.
4324 3 525  1640.8+x 1208.4+x D DCO(Q)=0.50 7
R(ADO)=0.78 10.
446.4 5 294  2964.8 25/2* 25183 212 (Q) DCO(Q)=0.85 28
R(ADO)=1.8 6.
4532 3 509  3024.6 25714 2324 DCO(D)=0.68 10
R(ADO)=0.67 9.
4543 3 488 61239 41/2- 5669.6  39/2~ D DCO(D)=0.98 14
R(ADO)=0.61 11.
46591 1579 654.6 15/2- 188.7  11/2- DCO(Q)=1.05 17
R(ADO)=1.81 9.
473.0 1 14310 4381.7 33/2° 39087 312~ D DCO(Q)=0.47 4
R(ADO)=0.62 5.
49295 0.85  5407.5 37/2° 4914.6 352"
497.0 3 3.62  2137.8+x 1640.8+x (D) R(ADO)=0.67 26.
49745 283  4056.4 31/2* 3559.1 292t D DCO(Q)=0.56 11
R(ADO)=0.45 12.
4989 5 152 12845 15/2- 7857  13/2°
52355 222 34884 2964.8  25/2*
526.8 3 423 19029 19/2- 1376.1 172~ D R(ADO)=0.52 9.
533.0 3 485  4914.6 352 43817 332~ D DCO(Q)=0.62 14
R(ADO)=0.69 10.
55145 1.11 40834 3531.9
¥563.8 5 242
567.9 5 1.12 40564 31/2* 3488.4
56985 <14 7664.4 47/2- 7094.4
58371  13.112 2691.3 23/2* 2107.6 192t Q DCO(Q)=1.06 17
R(ADO)=1.58 13.
586.8 5 1.02 36114 3024.6
590.1 1 1206 32814 272+ 26913  23/2% DCO(Q)=1.07 7
R(ADO)=1.66 10.
590.4 3 464  1376.1 172~ 7857  13/2° DCO(Q)=1.04 15
R(ADO)=1.34 27.
591.3 3 393  3390.7 2799.4 25720 R(ADO)=1.16 I4.
59431 16212 3559.1 29/2* 2964.8 2572t Q DCO(Q)=0.97 6
R(ADO)=1.58 7.
597.0 3 524 785.7 13/2- 1887 112~ D DCO(Q)=0.54 8
R(ADO)=0.73 I4.
602.15 <26 7120.5 (45/27) 65184 432~ (D) DCO(D)=0.93 42
R(ADO)=0.83 23.
61231 1318  2964.8 25/2* 23525 232~ D DCO(Q)=0.58 4
R(ADO)=0.78 5.
618.4 5 1.83  1902.9 19/2- 12845 152~ Q R(ADO)=1.44 43.
X622.3 5 292
633.7 3 3.83 43833 31/2° 37495 272~ Q DCO(Q)=0.87 22

Continued on next page (footnotes at end of table)
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139 139
61 'myg-5 From ENSDF IPm-5

116Cd(27 Al dny):ciae  2011Zh47,2011ZhZU (continued)

7(139Pm) (continued)

E),T Iﬂ- E;(level) Iz Ef J? Mult.F Comments
646.2 5 1.9 4 3908.7 31/2~ 3262.4 27/2° Q R(ADO)=1.31 30.

65775 1,52 55723 (37/27) 49146 352~ (D) R(ADO)=0.70 21.
66185 <l.1 2964.8 25/2* 2302.8 21/2)
663.0 I 1257 76644  472- 70014 432~ Q DCO(Q)=0.91 9
R(ADO)=1.42 23.
*668.8 3 343

687.55 <3.0 4279.6 3592.0 29/2~ DCO(D)=0.97 20
R(ADO)=0.62 10.
692.7 3 3.64 4083.4 3390.7 R(ADO)=1.62 29.
*695.8 3 332
701.6 1 13.07  2107.6 19/2* 1406.1 19/2~ D DCO(Q)=1.07 6

Mult.: AJ=0 transition.
R(ADO)=1.67 23.
70585  <3.0
714.6 5 172 2090.8 19249 1376.1 17/2-
721.5 1 19.4 10 1376.1 17/2~ 654.6 152~ D DCO(Q)=0.42 6
R(ADO)=0.41 4.
72355 <19

72355 <19 9901.0 9177.5

73155 142 21076 192 13761 172~

731.8 3 314 91775 8445.7 51/2- R(AD0)=0.61 2.

7325 3 474 35319 2799.4 25/2() R(ADO)=1.13 17.

744 1 <2.1 5992.8 5248.8

74525 <21 5248.8 4503.6

75141  100.0 1406.1  19/2- 654.6 152- Q DCO(Q)=0.93 3
R(ADO)=1.50 5.

775.0 3 564 40564 312+ 32814 272 Q DCO(Q)=0.94 11
R(ADO)=1.25 20.

781 1 434 70014  432- 62202

7813 3 764 84457  512- 76644 472 Q DCO(Q)=1.03 9
R(ADO)=1.54 14.

78461 1147 21908 212~  1406.1 192~ D DCO(Q)=0.44 6
R(ADO)=0.47 4.

790 43817 332~ 3592.0 292~

*792.8 3 322
800 1 >3.7 5183.2 35/27 4383.3 31/27

800.7 1 <149 5184.0 352 43833 312 Q DCO(Q)=1.03 5
R(ADO)=1.62 14.

801.6 3 546 51832 352 43817 332~ D DCO(D)=0.85 17
R(AD0)=0.78 5.

805.7 3 335 31579 252 23525 232~ D DCO(Q)=0.44 14
R(ADO0)=0.51 6.

81487 1215 21908 212~  1376.1 172= Q DCO(Q)=0.90 15
R(ADO)=1.54 21.

830.7 5 152 5249.1 4418.4 33/2*

84785 <37 32002 25/2~ 23525 23/2°

¥850.3 5 201

854.5 5 151 52361 4381.7 33/2-

859.3 3 866 44184 332  3559.1 292F Q DCO(Q)=1.00 /1
R(ADO)=1.48 18.

865.4 3 555 27684 232~ 19029 192 Q DCO(Q)=1.10 17
R(ADO)=1.48 29.

87481 1458 60588  39/2 51840 352- Q DCO(Q)=1.04 12
R(ADO)=1.43 5.

875.8 3 403 49322  352F 40564 312 Q DCO(Q)=1.14 25

R(ADO)=1.37 13.

Continued on next page (footnotes at end of table)
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139
61 PMyg-6

From ENSDF

139
61 PMg-6

1 16Cd(27 Al dny):ciae

2011Zh47,2011ZhZU (continued)

7(139Pm) (continued)

EJ Iﬂ- E;(level) Iz Ef J; Mult.f Comments
*881.3 5 292
896.6 3 9.6 6 2302.8 21249 1406.1 192~ D DCO(Q)=0.52 10
R(ADO)=0.81 I4.
*897.7 5 <1.2
903.5 5 0.8 1 5183.2 35/2~ 4279.6
909.9 1 23.6 12 32624 27/2~ 2352.5 2327 Q DCO(Q)=0.87 9
R(ADO)=1.26 I4.
911.6 5 4503.6 3592.0 29/2~
916.8 5 243 9362.5 (55/27) 8445.7 51/2= (Q) R(ADO)=1.69 31.
942.6 1 1157 7001.4 43/2~ 6058.8 39/2= Q DCO(Q)=0.87 8
R(ADO)=1.44 17.
943.0 5 153 4224 .4 3281.4 272+
946.5 1 65.7 23 23525 23/2~ 1406.1 19/2= Q DCO(Q)=0.93 4
R(ADO)=1.40 15.
9552 5 1.0 7 5336.9 4381.7 33/2~
966.3 1 12.6 6 4383.3 31/2~ 3417.0 27/2~ DCO(Q)=0.95 8
R(ADO)=1.51 13.
967.1 1 1397 3157.9 25/2~ 2190.8 2172~ DCO(Q)=0.90 9
R(ADO)=1.51 15.
971.5% 5 1.13 6220.2 5248.8
981.0 3 413 3749.5 27/2~ 2768.4 23/2= Q R(ADO)=1.54 23.
1005.6 5 121 4914.6 35/2~ 3908.7 31/2~
1009.0 5 242 5092.4 4083.4
1009.4 3 7.6 4 3200.2 25/2~ 2190.8 21/2~ DCO(Q)=0.92 8
R(ADO)=1.28 11.
1014.5 3 313 4923.2 3908.7 31/2~ DCO(Q)=0.56 8
R(ADO)=0.52 8.
10355 5 142 7094 .4 6058.8 39/2~
1036 1 123 6220.2 5184.0 35/2~
1059.4 3 362 1714.0 15/2¢) 654.6 152~ D R(ADO)=1.58 24.
Mult.: AJ=0 transition.
1064.5 1 18.8 8 3417.0 27/2~ 2352.5 2327 Q DCO(Q)=0.96 6
R(ADO)=1.40 12.
1064.6 5 142 5996.8 (39/2%) 49322 352t  (Q) R(ADO)=1.30 16.
*1082.8 5 1.0 1
1086.7 5 0.6 1 4503.6 3417.0 27/2~
1087.1 3 391 5505.5 37/2* 4418.4 332t Q DCO(Q)=0.82 15
R(ADO)=1.11 15.
11074 5 142 3459.9 2352.5 23/2~
1112.2 3 413 2518.3 21/2* 1406.1 19/2= (D) R(ADO)=0.81 10.
11253 5 0.7 1 4542.3 3417.0 27/2~
1199.4 5 6704.9 5505.5 37/2*
1208.6 5 1.6 1 2614.7 1406.1 19/2~
1213.8 5 6719.3 5505.5 37/2*
1248.1 5 1.11 1902.9 19/2~ 654.6 15/2~
1254.1 5 5635.8 4381.7 33/2~
12743 5 1.7 1 5183.2 35/2~ 3908.7 31/2= Q R(ADO)=1.50 10.
1297.3 1 25711 1951.9 1729 654.6 15,2~ D DCO(Q)=0.63 3
R(ADO)=0.72 5.
1327.4 5 095 5236.1 3908.7 31/2~

T From 2011ZhZU, where the energy uncertainty was stated to be within 0.5 keV. The evaluators assign 0.1 keV for Iy>10, 0.3 for
Iy=3-10 and 0.5 keV for Iy<3 as well as when Iy not given. Uncertainty of 1 keV is assigned when Ey is stated to the nearest

Continued on next page (footnotes at end of table)

6


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2011Zh47,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2011ZhZU,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2011ZhZU,B

139 139
61 Pmgg-7 From ENSDF IPm -7

116Cd(27 Al dny):ciae  2011Zh47,2011ZhZU (continued)

7(139Pm) (continued)

keV.

* Assigned by the evaluators based on DCO and ADO data. Mult=Q indicates AJ=2, quadrupole (most likely E2) and mult=D
indicates AJ=1, dipole transition.

# Placement of transition in the level scheme is uncertain.

* v ray not placed in level scheme.
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139
61 M-8

From ENSDF

139pm_ -8

116 Cd(27 Al dny):ciae

2011Zh47,2011ZhZU

Level Scheme

Legend

Iy < 2%xIy™

— I, <10%xIy~
Intensities: Relative I, > L, > 10%xIy*
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139 139
61 PM75-9 From ENSDF IPm_ -9

116Cd(2’ Al dny):ciae  2011Zh47,2011ZhZU

Legend
Level Scheme (continued)

— L, < 2%xIy*
Intensities: Relative I, — L, <10%xIy*
> L, > 10%xIy*
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1 1
39Pm_-10 From ENSDF o1 Pmag-10

116Cd(27Aldny):ciae  2011Zh47,2011ZhZU

Legend
Level Scheme (continued)

— L, < 2%xIy*
Intensities: Relative I, ——— I, < 10%xI
—> L, > 10%xIy*
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1 1
2Pmg-11 From ENSDF o1 Pmag-11

16Cd(?’Aldny):ciae  2011Zh47,2011ZhZU

Legend
Level Scheme (continued)

- ) — L, < 2%xIy*
Intensities: Relative I, > I, < 10%xImax
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61 Pmyg-12 From ENSDF 61 Pmyg-12
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39Pm_ 13 From ENSDF o1 Pmag-13

116Cd(*’ Al dny):ciae  2011Zh47,2011ZhZU (continued)

Band(I): y sequence

2137.84x

ﬂ

497

1640.8+x

432

1208.4+x

%

370
838.9+x

j

320
* 518.7+x
274
* 244.3+x
244
0+x
Band(G): AJ=2 band
based on 21/2"
37/2* 5505.5
1087

3327 4418.4

859

2972+ 3559.1

594
Band(H): AJ=1 band

based on 15/2(+)

25/2* 2964.8

25/2(+) 2799.4

21/2* 2518.3

1920 42 20908
17/2(+) 139 19519

238
15209 7 1714.0

139
61 PMyg

13



	139 61Pm78 
	 116Cd(27Al,4n):ciae


