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Adopted Levels, Gammas
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

Q(B7)=-5120 17; S(n)=10630 30; S(p)=2771 18; Q(@)=1010 18  2012Wa38

S(2n)=19570 19, S(2p)=8877 16 (2012Wa38).

While band structures here are adopted from 2011Zh47, differences between the studies by 2011Zh47 and 2009Dh01 carried out
using identical reactions and similar y-ray counting systems are pointed out as follows:

1. The yrast band reported by 2011Zh47 consisting of Eys 966.3 — 800.7 — 874.8 —942.6 — 663.0 — 781.3 — 916.8 is reported in
2009Dh01 as Eys 967 — 876 — 801 — 663- 781- 943 — 1036. In addition, Ey 1036 keV at the top of the band is not observed by

2011Zh47.
2. The sequence of Eys 237.8 — 139.0 — 212.0 — 268.6 — 228.0 in 2011Zh47, is observed as 238 — 212 — 138 — 268 — 228 by

2009Dh01.
3. The band number 9 of 2011Zh47 consisting of Eys 244.3 — 274.4 — 320.2 — 369.5 — 432.4 — 497.0 which was found not

connected to any other level of 139Pm, was observed to be connected to band number 1 in 2009Dh01.
4. Band 4 of 2011Zh47 of Eys 104.2 — 329.6 — 316.7 — 473.0 — 533.0 — 657.7 is reported by 2009Dh01 as 104.0 — 329 — 316 — 473

— 454 — 1009 — 533.
5. Band 5 of 2011Zh47 consisting of Eys: 224.4 — 262.1 — 454.3 — 394.5 — 602.1 — 313.3 has been reported by 2009Dh01 as 262 —

224 — 394 - 313.

139pm Levels

Bands: adopted from 2011Zh47.
Levels 188.7, 654.7, 1405.8, 2352.4 have been assigned the configuration 73/2[541], a=—1/2 in 1987Xu01.
Levels 778.9, 1375.9,1405.8,2190.9 have been assigned configuration 73/2[541], =+1/2 in 1987Xu01.

Cross Reference (XREF) Flags

A 9PmIT decay (180 ms) D  ''6Cd(*’Al4ny) E=110-142 MeV
B 'PSmedecay 2.57 min) E  '19Cd(3”Al4ny):ciae
C  'Sm & decay (10.7 s) F  16Cd? Al4ny):ivac

E(level) Al T, /2i XREF Comments

0.0 (5/2)* 415min 5 ABCDEF  %s+%B" =100
J7: allowed & decay to 3/2*. 5/2* from systematics of Z=61, N<86 nuclei.
Ty/2: from 1977De06 (y’s). Other: 4.0 min 2 (1968B114).

188.7% 3 (1172)" 180 ms 20 A CDEF  %IT=100; %&e+%B*<0.05
J7: B3 vy to (5/2)*.
Ty/2: from 10.7-s & decay.
Upper limit for %e+%B*+ deduced from systematics of log ft values in
1998Si17: for AJ=0, An=no, centroid log ft=6.1 with a width of 0.9 for 352
cases of odd-A nuclei. Minimum log ft=4.1 for such transitions gives
Yoe+%B* <0.7.

227.96 12 (5/2%,7/2%) B J7: >5/2 from lack of direct & feeding from (1/2%). Probably 5/2,7/2 since the
level is fed by y’s from other low-spin levels. 7=+ from syst of N=78 nuclei.

273.73 9 3/2)* B J7: E2(+M1) y to (5/2)*. log ft=6.4 via 1/2*.

306.69 9 (1/2,3/2)* B J* B2 y to (5/2)". log ft=5.6 via 1/2%.

462.66 11 (1/2,3/2)* B J7: M1(+E2) y to (3/2)*. log ft=6.8 via 1/2*.

589.48 14 B

596.31 12 (1/2,3/2)* B J*: M1LE2 y to (5/2)*. log ft=6.1 via 1/2%.

654.6" 4 (15/27) DEF

655.30 17 B

721.36 18 (1/2,3/2)* B J*: M1(+E2) y to (3/2)*. log ft=6.5 via 1/2*.
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Adopted Levels, Gammas (continued)

139pm Levels (continued)

E(level) et XREF Comments
782039 (1232t B I MLLE2 /s to (3/2)* and (5/2)*. log ft=5.8 via 1/2°.
785.7@ 4 (13/27) DEF  E(level): level reported at 778.9 keV in 1987Xu01 and 2009Dh01 with reversed ordering of
the 590-597 y cascade.
855.7 4 B
862.19 18 B
885.59 23 B
925.85 18 B
929.59 17 B
1015.75 15 B
1111.4 3 B
1126.87 22 B
1183.76 17 B
1207.4 3 B
1284.5% 5 (1527) E
1366.3 3 B
137619 4 (1727 DEF
1406.1% 4 (1927) DEF
1441.87 16 B
1461.59 25 B
1463.1 3 B
1502.1 3 B
1526.65 23 B
1595.8 4 B
1666.4 3 B
1714.0¢ 4 (1522%) DEF
1719.9 4 B
1896.1 11 F
1902.9% 4 (1927) E
1951.9¢ 4 (17/2%) DEF
1981.8 3 B
2043.7 3 B
2074.6 4 B
2090.7¢ 4 (19/2%) E  Reported as 2163 keV level (19/2%) in 1987Xu01.
2107.7€ 4 (19/2%) DEF
219089 4 (21/27) DEF
2210.01 19 B
2302.6° 4 (21/2%) DEF
23525 4 (23/2) DEF
2518395 (21/2%) EF
2571.3¢ 4 (23/2%) DEF
2614.7 6 E
2691.3¢ 4 (23/2%) DEF
2768.4% 5 (23/27) EF
2799.3¢ 5 (25/2%) DEF
2964.84 4 (25/2+) DEF
3024.5 5 DE
3158.09 4 (25/27) DEF
320029 4 (2572 E
3236.1 3 B
326249 4 (27/27) DEF
328144 (27/2%) DEF
3307.6 11 F
3390.6 6 EF
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Adopted Levels, Gammas (continued)

139pm Levels (continued)

E(level) bl XREF Comments
3417.0F 4 @7120) DEF
3417.0+x F
3459.9 6 E
3488.4 5 E
3526.5 11 F
3531.8 6 E
3559.19 4 (29/2%) DEF
3592.04 4 (29/27) DEF
3611.3 7 E
3679.5 5 F
3749.5% 5 (27/27) E
3863.7 5 F
3908.74 4 (31/27) DEF
3987.0 11 F
4056.4€ 5 (312) EF  Reported as 4155.3 keV (31/2*+) in 1987Xu01.
4083.3 6 EF
4086.0+x F
4089.6 5 F
4224.4 7 E
4279.6 6 E
4336.5 4 F
438179 4 (33/27) DEF
43833% 4 (3127) DEF
4409.5 4 F
441849 5 (3312%) DEF
44675 5 F
4487.1'5 F
4503.6 5 E
45423 6 E
4878.3+x F
4914.64 5 (35/27) EF  Reported as 4833.3 keV (35/27) in 1987Xu0l.
49232 7 EF
49322€ 6 (35)2%) EF  Reported as 5259.3 in 2009DhO1.
5039.7 5 F
5092.3 8 E
5105.9 5 F
5183205 (35127) E  Reported as 5258.8 keV (35/27) in 1987Xu0l.
518407 4 (35127) E
5236.1 6 E
5248.8 6 EF
5249.1 7 E
5306.2 5 F
5336.9 7 E
5407525 37127) E
5442.0+x F
550554 6 (37/2) DEF
5516.7 5 F
557234 7 (37/27) E
5635.8 7 E
5669.6° 6 (39/27) E
57282 5 F
5992.8 12 E
5996.8 8 (39/2%) E  Reported as 5874.8 (39/2*) in 2009DhO].

Continued on next page (footnotes at end of table)

3


https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_E_110-142_mev.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_E_110-142_mev.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_E_110-142_mev.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_E_110-142_mev.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Xu01,B
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_E_110-142_mev.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_E_110-142_mev.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_E_110-142_mev.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Xu01,B
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Dh01,B
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Xu01,B
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_E_110-142_mev.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_iuac.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/ensnds/139/Pm/116cd_27al_4ng_ciae.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Dh01,B

139
61 PMog-4

3
From ENSDF 1P, -4

Adopted Levels, Gammas (continued)

139pm Levels (continued)

E(level) et XREF Comments
6058.8% 4 (39/27) DEF  The 874.8 — 800.7 cascade, decaying out of this level was reported in reverse order in
1987Xu0].
6123.9% 7 1/27) E
6220.3 7 E
6340.9+x F
6518.40 8 (43/27) E
6704.9 8 EF
6719.3 8 E  Reported as 6722.9 (43/27) in 2009DhO].
7001.4% 4 (43/27) E  Reported as 6722.4 (43/27) in 1987Xu0l.
7094.4 6 E
7120.50 9 (45/27) E
743380 10 (47/27) E
7664.4% 4 @7/27) E  Reported as 7503 keV (47/27) in 1987Xu01 and 2009DhO]1.
8445.7% 5 (51/27) DEF
9177.5 6 EF
9362.5% 8 (55/27) E  Reported as 9480 keV (55/27) in 1987Xu01 and 2009DhO1.
9481.5 6 F
9901.0 8 E
10592 D 1112 keV Ey, was observed in 1987Xu(1 but authors were uncertain.
yf J E
2443+yf 5 I+l E
5187+y/ 6 J+2 E
838.9+y/ 7 143 E
1208.4+y/ 8  J+4 E
1640.8+y/ 8  1+5 E
2137.8+y/ 9 J+6 E

 For low-spin (J<11/2) states, assignments are from multipolarities deduced from ce data in 2.57-min & decay, combined with
log ft values. For high-spin (J>11/2) data, the assignments are based on angular correlation (DCO) and angular distribution data
(ADO ratios) from mainly (27A1,4ny) (2011Zh47), combined with band associations.

¥ From y(t) in (27A1,4ny), except as noted.

# Band(A): Yrast, AJ=2 band based on 11/2~. 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 hyj;, proton pair.

@ Band(B): AJ=2 band based on 13/27.

& Band(C): AJ=2 band based on 15/27.

¢ Band(D): AJ=1 band based on 25/27. Possible magnetic-dipole rotational band with tentative configuration
(why12)®(vh; 1/2)‘2 (2011Zh47).

b Band(E): AJ=1 band based on 35/2~. Possible magnetic-dipole rotational band with tentative configuration (7hy12)®(vhy; /2)_4

(2011Zh47).

¢ Band(F): AJ=2 band based on 19/2%.
d Band(G): AJ=2 band based on 21/2%.
¢ Band(H): AJ=1 band based on 15/2*).
f Band(1): y sequence.
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Adopted Levels, Gammas (continued)

y(Pm)
Ej(level) ” B, Lt E; " Mult. B ot Tysce) Comments
188.7 11/2)" 188.7¢ 3 100% 0.0 (5/2)* g3t 1.494 24 @(K)=0.668 10; (L)=0.638 11; «(M)=0.1503
25; @(N)=0.0329 6; (0)=0.00420 7
@(P)=3.37x1073 5
B(E3)(W.u.)=0.27 4
22796  (5/27,7/2%) 22802 100 0.0 (5/2)* [M1,E2] 0.143 13 @(K)=0.115 17; a(L)=0.022 4; «(M)=0.0048 9;
@(N)=0.00106 19; (0)=0.000151 19
@(P)=6.8x107°% 17
27373 (3/2)F 27372 100 0.0 (5/2)* E2(+M1) >094 0.078 6 @(K)=0.063 7; a(L)=0.0123 5; «(M)=0.00270
13; @(N)=0.00060 3; &(0)=8.48x1075 19
a(P)=3.6x107° 6
306.69  (1/2,3/2)* 33.0 1 273.73 (3/2)* (M1) 6.00 10 8.9 12  ce(L)/(y+ce)=0.675 7; ce(M)/(y+ce)=0.144 3;
ce(N)/(y+ce)=0.0325 7; ce(O)/(y+ce)=0.00489
11; ce(P)/(y+ce)=0.000306 7
a(L)=4.73 8; a(M)=1.010 4; (0)=0.0342 6;
«(P)=0.00214 4
30672 100 7 0.0 (5/2)* E2 0.0507 @(K)=0.0399 6; (L)=0.00843 12; a(M)=0.00186
3; @(N)=0.000412 6; ¢(0)=5.74x1075 9
@(P)=2.18x107° 3
462.66  (1/2,3/2* 18891 1006 273.73 (3/2)* MI(+E2) <1.0 02565 @(K)=0.209 12; (L)=0.036 6; a(M)=0.0079 14;
@(N)=0.0018 3; ¢(0)=0.00026 4
a(P)=1.28x107> 14
234.6 3 41 14 22796 (5/2*,7/2%)
589.48 315.7 2 7312 27373 (3/2)F
3615 3 27 8 227.96 (5/2*,7/2%)
5890.52 100 I2 0.0 (5/2)*
596.31 12,3/t 32263 11423 27373 (3/2)*
368.4 3 3.6 14 22796 (5/2%,72%)
596.32 1009 0.0 (5/2)* M1,E2 0.010 3 @(K)=0.0087 23; a(L)=0.00124 23;
@(M)=0.00027 5; a(N)=6.0x107> 11;
®(0)=8.9x107° 18
a(P)=5.3x10"" 16
654.6 (15/27) 46591 100 188.7 (11/2)” Q
655.30 381.4 4 3.010 27373 (3/2)*
42754 5020 227.96 (5/27,7/2%)
65532 100 5 0.0 (5/2)*
72136 (1)23/2)T 44752 100 273.73 (3/2)* MI(+E2) <0.84 0.0243 21 @(K)=0.0206 19; (L)=0.00290 15;
@(M)=0.00062 3; (N)=0.000140 7;
@(0)=2.09x107> 12
@(P)=1.29x107°6 /4
782.03  (1/2,3/2)* 31923 9.027 462.66 (1/2,3/2)*
4753 2 36 4 306.69 (1/2,3/2)*
508.5 3 68 16 27373 (3/2)* MIL,E2 0.015 4 @(K)=0.013 4; (L)=0.0019 3; a(M)=0.00041 6;
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Adopted Levels, Gammas (continued)

7(139Pm) (continued)

Ei(level) ¥ E, Lt E; i Mult. ¥ Comments
a(N)=9.2x1075 14; a(0)=1.36x10"> 24
@(P)=7.9x10"7 24
782.03  (1/2,3/2)* 55423 10521 227.96 (5/2*,7/2%)
782.0 1 100 16 0.0 (5/2)* MI1,E2
7857  (13/27) 597.03 100 188.7 (11/2)” D
855.7 582.03 100 27373 (3/2)*
862.19 588.4 4 3.819 27373 (32)*
862.22 100 12 0.0 (5/2)*
885.59 57894 3010  306.69 (1/2,3/2)*
61173 4015 27373 (3/2)*
886.0 5 100 20 0.0 (5/2)*
925.85 32954 2811 596.31 (1/2,3/2)*
463.13 8922  462.66 (1/2,3/2)*
619.23 100 22 306.69 (1/2,3/2)*
65223 7222 273.73 (3/2)*
929.59 33344 155 596.31 (1/2,3/2)*
46703 195 462.66 (1/2,3/2)*
622.9 4 6.325 306.69 (1/2,3/2)*
65582 100 15 27373 (3/2)*
1015.75 41973 154 596.31 (1/2,3/2)*
709.0 4 83 306.69 (1/2,3/2)*
74193 100 14 27373 (3/2)*
101572 6210 0.0 (5/2)*
1111.4 648.83 10027  462.66 (1/2,3/2)*
837.64 277 273.73 (3/2)*
1126.87 853.13 215 27373 (3/2)*
1126.9 3 100 27 0.0 (5/2)*
1183.76 587.3 4 6.120 596.31 (1/2,3/2)*
72074 104 462.66 (1/2,3/2)*
87723 204 306.69 (1/2,3/2)*
910.12 10014  273.73 (3/2)*
1207.4 7448 3 100 17  462.66 (1/2,3/2)*
933.64 6717 27373 (3/2)*
1284.5 (15/27) 49895 100 785.7  (13/27)
1366.3 770.03 10020  596.31 (1/2,3/2)*
113824 8040  227.96 (5/2%,7/2%)
1376.1 (17/27) 59043 23720 7857 (13/27) Q
72151 1006 654.6  (15/27) D
1406.1 (19/27) 75141 100 654.6  (15/27) Q
1441.87 72044 145 721.36 (1/2,3/2)*
113522 100 18  306.69 (1/2,3/2)*
1168.13 8614  273.73 (3/2)*
144193 64 18 0.0 (5/2)*
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Adopted Levels, Gammas (continued)

y(139Pm) (continued)

Ei(level) 7 E, Lt E; i Mult. T Comments
1461.59 67934 3815 782.03 (1/2,3/2)*
1188.03 100 23 273.73 (3/2)*
1463.1 4144 3813 721.36 (1/2,3/2)*
1156.7 4 100 38 306.69 (1/2,3/2)*
1502.1 122834 5017 27373 (3/2)*
127413 100 34 227.96 (5/2%,7/2%)
1526.65 930.13 100 I6 596.31 (1/2,3/2)*
122023 288 306.69 (1/2,3/2)*
1595.8 1322.13 100 27373 (3/2)*F
1666.4 1359.73 39 11 306.69 (1/2,3/2)*
1392.6 4 100 22 27373 (3/2)*
17140 (152%) 1059.4 3 100 654.6 (15/27) D
1719.9 144624 100 27373 (3/2)*
1896.1 490.0 100 1406.1  (19/27)
19029  (1927) 52683 1007 1376.1  (17/2°) D
61845 437 1284.5 (15/27) Q
1248.15 26224 6546 (15/2°)
1951.9  (172%) 237.85 11419 17140 (152 (D)
129731 100 3 654.6  (15/27) D
1981.8 139225 3111  589.48
167523 100 17 306.69 (1/2,3/2)*
2043.7 132234 279 72136 (1/2,3/2)*
1770.0 3 100 27 27373 (3/2)*F
2074.6 1768.0 4 100 34 306.69 (1/2,3/2)*
1800.75 236 273.73 (3/2)*
20907 (192%) 139.03 100712 1951.9 (17/2%)
71465 20724 13761 (17/2°)
21077 (192%)  701.61 100 4 1406.1  (19/27) D
73155 10115 1376.1  (17/27)
2190.8  (21/27) 78461 9512  1406.1 (19/2°) D
814.8 1 100 14  1376.1 (17/27) Q
2210.01 190323 287 306.69 (1/2,3/2)*
193665 217 273.73 (3/2)*
198205 125 227.96 (5/2%,7/2%)
221003 100 14 00 (52
2302.6  (21/2%) 21201 100 7 20907 (19/2%) (D) y transition observed only in 2011Zh47.
89603 524 1406.1  (19/27) D
23525 (23/27) 94651 100 1406.1  (19/27) Q
25183  (21/2%) 111223 100 1406.1  (19/27) (D)
25713 (23/2%)  268.61 100 2302.6 (21/2%) D
2614.7 1208.6 5 100 1406.1  (19/27)
26913 (23/2%) 33855 22215 23525 (23/2°) D
583.71 1005 2107.7  (19/2%) Q
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Adopted Levels, Gammas (continued)

7(139Pm) (continued)

Ei(level) i E, Lt E; i Mult. ¥ Comments
2768.4 (23/27) 8654 3 100 1902.9 (19/27) Q
2799.3 (25/2%) 228.0 3 100 6 2571.3 (23/2%) D
497.1 2 57 10 2302.6 (21/2%) v transition observed only in 1987Xu01.
2964.8 (25/2%) 3933 3 54 8 2571.3 (23/2%) D
446.4 5 22 3 2518.3 (21/2%) Q)
612.3 1 100 6 2352.5 (23/27) D
661.8 5 <8.4 2302.6 (21/2%)
3024.5 225.1 2799.3 (25/2%) vy transition observed only in 1987Xu01.
453.2 3 2571.3 (23/2%)
3158.0 (25/27) 805.7 3 254 2352.5 (23/27) D vy transition observed only in 2011Zh47.
967.1 1 100 5 2190.8 (21/27) Q
3200.2 (25/27) 847.8 5 <48 2352.5 (23/27)
1009.4 3 100 5 2190.8 (21/27)
3236.1 2929.0 10 24 12 306.69  (1/2,3/2)"
2962.4 3 100 24 27373 (3/2)*
3262.4 (27/27) 62.15 3200.2 (25/27) vy transition observed only in 2011Zh47.
104.2 3 22 3 3158.0 (25/27) D
909.9 1 100 5 2352.5 (23/27) Q
3281.4 (27/2%) 590.1 7 100 2691.3 (23/2%) Q
3307.6 955.1 100 2352.5 (23/27)
3390.6 591.3 3 100 2799.3 (25/2%)
3417.0 (27/27) 1064.5 1 100 2352.5 (23/27) Q
3459.9 1107.4 5 100 2352.5 (23/27)
3488.4 52355 100 2964.8 (25/2%)
3531.8 732.5 3 100 2799.3 (25/2%)
3559.1 (29/2%) 2779 5 <6.2 3281.4 (27/2%)
594.3 1 100 7 2964.8 (25/2%) Q
3592.0 (29/27) 329.6 1 100 3262.4 (27/27) D
3611.3 586.8 5 100 3024.5
3679.5 1327.0 3 100 2352.5 (23/27)
3749.5 (27/27) 981.0 3 100 2768.4 (23/27) Q
3863.7 601.3 3 100 3262.4 (27/27)
3908.7 (31/27) 316.7 1 100 6 3592.0 (29/27) D
646.2 5 103 23  3262.4 (27/27) Q
3987.0 570.0 100 3417.0 (27/27)
4056.4 (31/2%) 4974 5 505 3559.1 (29/2%) D
5679 5 20 4 3488.4
775.0 3 100 7 3281.4 (27/2%) Q
4083.3 55145 313 3531.8
692.7 3 100 11 3390.6
4086.0+x 669.0 / 100 3417.0+x Q)
4089.6 672.6 3 100 3417.0 (27/27)
4224 4 943.0 5 100 3281.4 (27/2%)
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Adopted Levels, Gammas (continued)

y(139Pm) (continued)

Ei(level) i E, L7 E; i Mult. ¥
4279.6 687.55 100 35920 (29/27)
4336.5 74451 100 3592.0  (29/27)
4381.7 (33/27)  473.01 1004 39087 (31/27) D
790 <12 3592.0  (29/27)
4383.3 (B127) 63373 30124 37495 (2727) Q
966.3 1 100 5 34170 2727) Q
4409.5 85042 10024  3559.1  (29/2%)
883.0 <59 3526.5
4418.4 (3327) 85933 100 3559.1  (292F) Q
4467.5 1050.53 100 34170 (27/20)
4487.1 92803 100 3559.1  (29/2%)
4503.6 911.6 5 3592.0  (29/27)
1086.7 5 100 34170 (27/27)
4542.3 112535 100 34170 (27/27)
4878 3+x 79232 100 4086.0+x
4914.6 (352°) 533.03 10017/ 43817 (332°) D
1005.6 5 252 39087 (31/27)
4923.2 101453 100 3908.7 (31/2°) D
4932.2 (352%) 87583 100 40564  (312%) Q
5039.7 658.03 100 43817 (33/27)
5092.3 1009.0 5 100 4083.3
5105.9 696.4 1 100 4409.5
5183.2 (3527) 8001  >69 43833 (31/2°)
801.63 1007/ 43817 (332°) D
90355 152 4279.6
127435 31519 39087 (3127) Q
5184.0 (35/27) 80071 100 43833 (3127) Q
5236.1 854.55 1007 43817 (33/2°)
132745 6033 39087  (31/2°)
5248.8 74525 100 4503.6
5249.1 830.75 100 44184  (33)2)
5306.2 92293 100 43833 (31/2°)
5336.9 95525 100 43817 (33/27)
5407.5 (37/27) 22443 10012 51832 (3527) D
49295 127 4914.6  (35/27)
5442.0+x 56372 100 4878.3+x
5505.5 (37/2%) 1087.13 100 44184  (332%) Q
5516.7 1608.0 3 100 39087  (31/27)
5572.3 (37/27) 65775 100 49146  (3527) (D)
5635.8 1254.15 100 43817 (33/2°)
5669.6 (39/27)  262.13 100 54075 (372°) D
5728.2 62232 100 5105.9
5992.8 7441 100 5248.8
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Adopted Levels, Gammas (continued)

7(139Pm) (continued)

Ei(level) i E, L7 E; i Mult. t Comments
5996.8 (39/2%) 1064.6 5 100 4932.2 (352%) (Q)
6058.8 (39/27) 874.8 1 100 5184.0 3527) Q
6123.9 41/27) 4543 3 100 5669.6 (39/27) D
6220.3 97155 9225 5248.8
1036 1 100 25 5184.0 (35/27)
6340.9+x 898.9 3 100 5442.0+x
6518.4 (43/27) 39453 100 6123.9 41/27) D
6704.9 119945 100 5505.5 (37/2%)
6719.3 1213.8 5 100 5505.5 (37/2%)
7001.4 (43/27) 781 1 373 6220.3
94261 1007 6058.8 3927) Q
7094.4 103555 100 6058.8 (39/27)
7120.5 (45/27) 602.1 5 100 6518.4 43/27) (D)
7433.8 47/27) 313.35 100 7120.5 45/27) (D)
7664.4 47/27) 569.85 <11.2 7094.4
663.0 1 100 6 7001.4 “43/27) Q
8445.7 (51/27) 78133 100 7664.4 @727) Q v from 2011Zh47. In 1987Xu01, this level was shown to depopulate by a 942y.
9177.5 731.8 3 100 8445.7 (51/27)
9362.5 (55/27) 916.8 5 100 8445.7 G127) Q)
9481.5 1035.8 2 100 8445.7 (51/27)
9901.0 72355 100 9177.5
244.3+y  J+1 24435 100 y J
S518.7+y  J+2 2744 3 100 24434y J+1 D
838.9+y J+3 320.23 100 518.7+y J+2 D
1208.4+y J+4 369.53 100 838.9+y J+3 D
1640.8+y J+5 43243 100 1208.4+y J+4 D
2137.8+y J+6 497.0 3 100 1640.8+y J+5 (D)

 For low-spin (J<11/2) levels, values are from 2.57-min & decay. For high-spin (J>11/2), values are from (27Al,4ny):CIAE, which is considered by the
evaluators as more reliable as the authors, in response to evaluators’ queries, have considered, in detail, differences between their previous publication 2010Zh12
and 2009DhO01, culminating in 2011Zh47 publications with data details sent as private communication to the evaluators.

 From 10.7-s & decay.

# Theoretical values from Brlcc code. If S(M2/E1) not given, value overlaps those for M1 and E2.
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1 1
2Pmg-11 From ENSDF o1 Pmag-11

Adopted Levels, Gammas

Level Scheme

Intensities: Relative photon branching from each level

QQ
>
Q
S
IS
146 S . 2137.8+y
S
Q
w
&
J+5 bl S 1640.8+y
Q\
o
& S
J+4 ~ S 1208.4+y
Q
v
N D
143 I 838.9+y
w
S
J+2 V) S 518.7+y
J+1 i ¥ 244 3+y
J l y
$
“
&
N 9901.0
RS
$ o N
RESCHIS 9481.5
(55/27) 2 & 9362.5
< 9177.5
s
[e%
™
&
(51/27) R 8445.7
N v
S N
c S s
SN
@) £5 8 8 T664.4
W) N
@) T8 s 7433.8
Q' e
)
@s512°) i & o h s 7120.5
e 7094.4
327) S 7001.4
> \Si%oieg 6719.3
— o0 6704.9
Sy o S v ST . —_baTg
@32 > éo;bl\o?i TS 8 6518.4
§’—&—§—%°—C 6340.9+x
Yo 6220.3
(41/27) v "“*sg 6123.9
(39/27) 6058.8
(39/2%) 5996.8
(39/27) 5669.6
(37/27) 5505.5
5442.0+x
5248.8
(35127) 5184.0
(35/27) 4932.2
+
(512) 0.0, 415min5
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139
61 Pmyg-12

From ENSDF

139
61 PMyg-12

Intensities: Relative photon branching from each level

Adopted Levels, Gammas

Level Scheme (continued)

5992.8

5728.2

(39/27)

(37/27)

(37/2%)

5669.6

5635.8

5572.3

(37/2°)

(35/27)
(35/27)

(3512%)

5516.7
5505.5
5442.0+x

(35/2°)

5407.5
5336.9
5306.2
5249.1
5248.8
5236.1
5184.0
5183.2
5105.9

—S— 5092.3

5039.7

4932.2

/(10

275
25

4923.2
4914.6
4878.3+x

4542.3

(33/21)

G12)
(33/27)

4503.6
4418.4
4409.5
4383.3
4381.7

4279.6

4086.0+x

3127)

(31/27)

4083.3
4056.4

3908.7

(27/27)

3417.0

(5/2)*

4.15min 5
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139 139
o) Pmg-13 From ENSDF 6] Pmg-13
Adopted Levels, Gammas
Level Scheme (continued)
Intensities: Relative photon branching from each level
$
N Q
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< NS
S S e 4503.6
S 4487.1
S o—— :
Y P Ss 4467.5
(33127) TSy oo 8 4418.4
FL oN NS
S M 4409.5
GI2) TE e S 43833
(33/27) SR sle 4381.7
NS 4336.5
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o X 4279.6
T e 4224.4
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. S3 S_o 4089.6
ET AN TS
VMO . 4086.0+x
QBT o S
T OINA NS 4083.3
(G125 NN S o 4056.4
EANSEE
b\e-—{e?{k\fxg 3987.0
G12) AN 3908.7
C S 3863.7
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RSP o 3679.5
) DA 3611.3
(29/27) NINEIN 3592.0
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Y S 3531.8
6,".; hal 3526.5
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~ %{Q 3459.9
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— S—n — —
(2727) =~ @\1\\1 S 3417.0
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Q7125 AN 32814
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[V 3236.1
(2527) v 32002
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139 139
61 Pmog-14 From ENSDF 61 Pmog-14
Adopted Levels, Gammas
Level Scheme (continued)
Intensities: Relative photon branching from each level
s
S ¥ o
» 4 N n?
SENEGN
(25/27) SESL 32002
(25/27) b _ 3158.0
oy &
5 9
ke g 3024.5
(2512%) S 2964.8
50 S
>SS o
A o)
(25/2+) & s O\i@"’ 2799.3
@32) SETNEAING 2768.4
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@32+ FE eSS 2691.3
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(1/2,3/2)* 721.36
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(1/2,3/2)* 306.69
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+
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1 1
39Pm_-15 From ENSDF o1 Pmag-15

Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level
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+
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139
61 PMyg-16

139
61 Pmog-16 From ENSDF
Adopted Levels, Gammas
Level Scheme (continued)
Intensities: Relative photon branching from each level
1207.4
1183.76
1126.87
1111.4
O o
INES
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¥ 1015.75
Seeo o
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139
o1 Pmigg-17 From ENSDF 9Pm 17

Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level
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139
61 Pmyg-18

From ENSDF

139
61 PMyg-18

Band(A): Yrast, AJ=2
band based on 11/2~

(55/27) 9362.5

(5127) o 8445.7

47127) 7664.4

L
|

663
4327) 7001.4

+

943

(39/27) 6058.8

%

875

(35/27) 5184.0

%

801

(31/27) 4383.3

1

966

@127) 3417.0
(25/27)
1064
2327) | 2352.5
@2127)
946

19/27)

13/27)

1009

Band(B): AJ=2 band
based on 13/2~

3200.2

Adopted Levels, Gammas

Band(E): AJ=1 band
based on 35/2~

47/127)

313

e
45/27) T 7120.5

602

43/27) + 6518.4

394
(41/27)

v 6123.9

Band(D): AJ=1 band based on 25/2~

454
(39/27) 5669.6
(37/127) 55723 —————1——
‘ (37127) 262 54075
658 (35/27) 224 5183.2
(35/27) l 4914.6
533
G¥2) | e 481
Band(C): AJ=2 band \
based on 15/2~ 473
@127) 190 | 3908.7
(27/27) 3749.5 3‘17
1 (29/27) ¥ g 35920
f— 66
(27/27) 330 3262.4
981 (25/27) 104 3158.0
@327) y 27684
1902.9
139
61 Pmyg

7433.8

Band(F): AJ=2 band
based on 19/2*

(39/21) 5996.8

ﬁ

1065

(35/2%) 4932.2

%

876

(31/2%) 4056.4

775

(27/2") 3281.4

%
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(232%) 2691.3

:

584
(19/2%) 2107.7

%
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139
61 Pmog-19

From ENSDF

139
61 Pmog-19

Adopted Levels, Gammas (continued)

Band(G): AJ=2 band
based on 21/2"

(37/2%) 5505.5

1087

(3327) 4418.4

859

(29/2%) 3559.1

594

(25/2%)

446

(21/2%) l 2518.3

Band(H): AJ=1 band
based on 15/2(*)

(25/2%) 2799.3
I
228
@324 7§ 2571.3
‘ 497
269
212%) | l 2302.6
i >
a92) A2 2090.7
; v
(17/2+) 139 1951.9
{ v
238
aseh) g 1714.0
139
61 Pmyg

Band(I): y sequence

J+6 2137.8+y
497

J+5 1640.8+y
432

J+4 1208.4+y
370

J+3 838.9+y
320

J+2 518.7+y
274

J+1 244.3+y
244

J v y
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