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Adopted Levels, Gammas

History
Type Author Citation Literature Cutoff Date

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

Q(B7)=—8.2x103 syst; S(n)=1.185x10* syst; S(p)=1.27x10> 6; Q(a)=1.94x10° 6  2012Wa38

Note: Current evaluation has used the following Q record —8139  syst 11767 syst 1271 56 1941 58 2009AuZZ.
AQ(B)=202 (syst, 2009AuZZ).

AS(n)=202 (syst, 2009AuZZ).

Q(ep)=2517 76 (2009AuZZ).

133pm Levels

Cross Reference (XREF) Flags

A 133Sm ¢ decay (2.89 s)
B 133Sm ¢ decay (3.5 s)
¢ %Ru(*°Ca,3py)

E(level)T y# T XREF Comments

0.0% (3/2%) 135s21 A C YDoc+%BT =100
J*: from direct feeding of low-spin (3/2,5/2) states in 133N4, following %e+%B*
decay; systematics of structures in neighboring Pm nuclei. The properties of
rotational band associated with this state support the proposed 73/2[411] (ds/2)
configuration assignment and, hence, J"=3/2% to the band-head.
Ty/2: weighted average of 15 s 3 (1995Br21) and 12 s 3 (1977B002).
configuration: 73/2[411] (ds)).

0+xF B Additional information 1.
32.7+x% 5 B
84.48%4 23 (5/2™) AC J7: 84.44y to (3/2%); band assignment.
129.6+x+ 7 B
12972 7 (1127) <88 C %et%Bt=?; %IT=?

E(level): Although, no y-rays were identified to depopulate this level, the level
energy is obtained from the least-square fitting procedure due to connections
between the 73/2[411] and n3/[541] bands using 643, 723 and 698 keV
transitions.

J%: from population of high-spin (9/2,11/2) states in '33Nd, following %&+%g8*
decay; systematics in neighboring odd-Z nuclei.

Ty/2: Value deduced from B(E3)(W.u.)=0.137 8 from decay of a similar isomer in
the N=72 isotone 3!Pr and @=2927 284 (from Brlcc).

configuration: 73/2[541] (hyy/2), strongly Coriolis mixed.

147.9¢ 8 9/27) C J7: 262.55y E2 from (13/27); band assignment.
205.6 6 A
214.2% 3 (7/2%) AC J7:129.52y M1+E2 to (5/2%), 214.0y to (3/2%); band assignment.
286.4+xF 9 B
371.9 3 (7/2%) C J7: 287.4y to (5/2F), 372.6y to (3/2"); band assignment.
381.94 3 9/2) C  J% 167.0y MI+E2 to (7/2%), 297.72y E2 to (5/2*); band assignment.
382.1b 7 (15/27) 50 ps 4 C J7: 252.45y E2 to (11/27); band assignment.

Ty/2: Using the recoil distance method in 1987Wa02.
402.3+x% 7 B
410.4€ 7 (13/27) C  J7:262.55y E2 to (9/27), 280.75y to (11/27); band assignment.
571.6% 3 (1129 C  J: 189.35y MI+E2 to (9/2*), 357.42y E2 to (7/2*); band assignment.
653.4¢ 3 (9/2%) C J7: 281.6y to (7/2%), 439.1y to (7/2%); band assignment.

configuration: 79/2[404] (gg/2).
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1


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012Wa38,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009AuZZ,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009AuZZ,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009AuZZ,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009AuZZ,B
https://www.nndc.bnl.gov/ensnds/133/Pm/ec_decay_2.89_s.pdf
https://www.nndc.bnl.gov/ensnds/133/Pm/ec_decay_3.5_s.pdf
https://www.nndc.bnl.gov/ensnds/133/Pm/96ru_40ca_3pg.pdf
https://www.nndc.bnl.gov/ensnds/133/Pm/ec_decay_2.89_s.pdf
https://www.nndc.bnl.gov/ensnds/133/Pm/96ru_40ca_3pg.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995Br21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Bo02,B
https://www.nndc.bnl.gov/ensnds/133/Pm/ec_decay_3.5_s.pdf
https://www.nndc.bnl.gov/ensnds/133/Pm/133pm_adopted_documents.pdf
https://www.nndc.bnl.gov/ensnds/133/Pm/ec_decay_3.5_s.pdf
https://www.nndc.bnl.gov/ensnds/133/Pm/ec_decay_2.89_s.pdf
https://www.nndc.bnl.gov/ensnds/133/Pm/96ru_40ca_3pg.pdf
https://www.nndc.bnl.gov/ensnds/133/Pm/ec_decay_3.5_s.pdf
https://www.nndc.bnl.gov/ensnds/133/Pm/96ru_40ca_3pg.pdf
https://www.nndc.bnl.gov/ensnds/133/Pm/96ru_40ca_3pg.pdf
https://www.nndc.bnl.gov/ensnds/133/Pm/ec_decay_2.89_s.pdf
https://www.nndc.bnl.gov/ensnds/133/Pm/ec_decay_2.89_s.pdf
https://www.nndc.bnl.gov/ensnds/133/Pm/96ru_40ca_3pg.pdf
https://www.nndc.bnl.gov/ensnds/133/Pm/ec_decay_3.5_s.pdf
https://www.nndc.bnl.gov/ensnds/133/Pm/96ru_40ca_3pg.pdf
https://www.nndc.bnl.gov/ensnds/133/Pm/96ru_40ca_3pg.pdf
https://www.nndc.bnl.gov/ensnds/133/Pm/96ru_40ca_3pg.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Wa02,B
https://www.nndc.bnl.gov/ensnds/133/Pm/ec_decay_3.5_s.pdf
https://www.nndc.bnl.gov/ensnds/133/Pm/96ru_40ca_3pg.pdf
https://www.nndc.bnl.gov/ensnds/133/Pm/96ru_40ca_3pg.pdf
https://www.nndc.bnl.gov/ensnds/133/Pm/96ru_40ca_3pg.pdf

133

61 Pmy,-2

From ENSDF

133
61

Pm._,-2

Adopted Levels, Gammas (continued)

133pm Levels (continued)

E(level)t y# XREF Comments
802.54 3 (13/2%) C J7: 230.80y MI1+E2 to (11/2%), 420.73y E2 to (9/2%); band assignment.
810.14 4 (11/2%) C J7: 156.35y M1+E2 to (9/2%); band assignment.
812.0b 7 (19/27) C J7: 429.86y E2 to (15/27); band assignment.
8159/ 7 (152)@ C
82037  (1727)@ C
991.1¢ 4 (13/2%) C J7: 180.45y M1+E2 to (11/2%), 338.4y to (9/2%); band assignment.
1025.3% 3 (15/2%) C J7: 222.4y MI1+E2 to (13/2%), 453.73y E2 to (11/2%); band assignment.
119654 4 (152%) C  J™ 205.0y MI+E2 to (13/2%), 386.7y to (11/2*); band assignment.
12269 7 (192)@ C
129494 4 (17/2%) C I 269.45y MI1+E2 to (15/2%), 492.45y E2 to (13/2*); band assignment.
1334.2¢ 7 (21/27) C J7: 514.4y E2 to (17/27); band assignment.
1383.40 7 (23/27) C J7: 571.33y E2 to (19/27); band assignment.
1425.4¢ 4 (17/2%) C  J7 22855y MI+E2 to (15/2%), 434.4y to (13/2*); band assignment.
1534.8% 4 (192%) C  J% 239.5y MI+E2 to (17/2%), 509.49y E2 to (15/2*); band assignment.
167749 4 (192H)@ C
17584 7 (232)@ C
1830.6% 4 (21/2%) C J7: 295.60y M1+E2 to (19/2%), 535.8y to (17/2%); band assignment.
1927.9¢ 7 (25/27) C J7: 593.8y E2 to (21/27); band assignment.
1952.0¢ 5 (21/2%) C  J% 274.46y MI+E2 to (19/2%), 526.74y to (17/2*); band assignment.
205892 7 (272)@ C
2081.4% 4 (232H)@ C
2249.19 5 (232H)@ C
23889/ 7 (272)@ C
2397.19 4  (2512H)@ C
2567.5¢5  (2512H)@ C
2598.5¢ 7 (29/2)@ C
2674.4% 4 (272H)@ C
280540 7 (312)@ C
290924 5 (272H)@ C
2991645  (292H)@ C
31149 7 (312)@ C
3271.9¢5  (292H)@ C
3338.1% 5 (312H)@ C
3348.5¢ 8 (3327)@ C
3609.12 8 (3527)@ C
3655396 (3129)@ C
3671.84 5 (3325)@ C
3911.0f 13 (3527)@ C
4059.5¢ 6 (332H)@ C
4089.2% 5 (3512+)@ C
418088  (372)@ C
4457797  (3725)@ C
447480 8 (392)@ C
448004 6  (352H)@ C
4173.0f 16 (3912)@ C
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Adopted Levels, Gammas (continued)

133pm Levels (continued)

E(level)t y# XREF | E(level)T y# XREF | E(level)f y# XREF

4926.2¢ 7 (372H)@ 5872.2¢ 12 (412H)@
4927.6% 7 (392+)@ 6099.8¢ 14 (4527)@
5096.8¢ 10 (41/27)@ 6290.7¢ 11 (45/2)@
5337499 (412H)@ 641400 11 (472)@
5390.04 12 (39/2)@ 6796.8% 10 (472H)@
5400.12 8 (432)@ 7137.3€ 19 (4927)@
5838.3% 9 (432+)@ 7278.6% 14 (492+)@

749210 13 (5127)@
7768.8% 12 (512)@
8290.5¢ 17 (53)29)@
8646.67 19 (55/27)@
8767.3% 14 (552)@
9361.54 23 (572H)@
9877.70 25 (59/27)@

sl eleNaNale)
N N 0O N0 00N
N N N0 000N

¥ From a least-squares fit to Ey.

* From '33Sm & decay (3.4 s). The assignment to '33Pm is tentative, since the observed y-rays were not observed in the
(HI,xny) work. The parent state is proposed J"=1/27, originating from the 1/2[541] (hg/;) configuration, but in well deformed
nuclei J"=5/2" level is frequently observed as a band-head, owing to the large decoupling parameter and strong Coriolis mixing.

# From deduced y-ray transition multipolarities in °Ru(*°Ca,3py), unless otherwise specified.

@ From the apparent band structure with AJ=2 cascade transitions or with AJ=1 cascade and AJ=2 crossover transitions.

& Band(A): 1-gp band based on the (3/2%) g.s., @=—1/2. configuration=r3/2[411] (ds/2). Q(intrinsic)=5.4 eb 6 (1996Gal7) and 4.1
eb 2 (2001Ri20).

¢ Band(B): 1-qp band based on the (5/2%) state at 84.5-keV, a=+1/2. configuration=3/2[411] (ds»). Q(intrinsic)=5.4 eb 6
(1996Gal7) and 4.1 eb 2 (2001Ri20).

b Band(C): 1-gp band based on the (11/27) state 129.7-keV, a=—1/2. configuration=n3/2[541] (hyy/), strongly Coriolis mixed.
Q(intrinsic)=5.2 eb 5 (1996Gal7) and 4.0 eb 2 (2001Ri20).

¢ Band(D): 1-gp band based on the (9/27)state 147.9-keV, a=+1/2. configuration=r3/2[541] (hy1/2), strongly Coriolis mixed.
Q(intrinsic)=5.2 eb 5 (1996Gal7) and 4.0 eb 2 (2001Ri20).

4 Band(E): 1-gp band based on the (11/2%) state at 810.1-keV, @=-1/2. configuration=19/2[404] (go,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=r9/2[404] (g9,2). Q(intrinsic)=7.4 eb 10
(1996Gal7) and 5.0 eb 4 (2001Ri20,2002La09).

/ 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.
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Adopted Levels, Gammas (continued)

y(FPm)
Ei(level) ¥ E,¥ L# E; i Mult.# oF af Comments
32.74x 327% 5 100% 0+x
84.48  (5/2%) 84.44 27 100 0.0 (329
129.6+x 96.9% 5 100& 32.7+x
129.7 (11/27) @4527) 100 84.48 (5/2%) [E3] 2927 E,: Not observed experimentally. Value deduced from the
energy difference between the (11/27) and (5/2%) levels.
205.6 121.19 5 100@ 84.48  (5/2%)
214.2 (2% 1295219 100 10 84.48 (52F) MI+E2  0.150 16 0.745 @(K)=0.628 10; a(L)=0.0920 16; a(M)=0.0197 4;
@(N+..)=0.00514 9
@(N)=0.00444 8; a(0)=0.000664 11; a(P)=4.02x107° 6
214.0 5 40 4 0.0 (329
286.4+x 156.8% 5 100% 129.6+x
371.9 (2% 28742 100 5 84.48  (5/2%)
372.6 7 57 29 0.0 (32
381.9 92*)  167.03 77 4 2142 (72%)  MI+E2  0.178 16 0.364 @(K)=0.308 5; a(L)=0.0445 8; a(M)=0.00954 16;
@(N+..)=0.00249 4
@(N)=0.00215 4; a(0)=0.000321 5; a(P)=1.96x10"> 3
297.72 24 100 47 84.48 (52*) E2 0.0556 @(K)=0.0436 7; a(L)=0.00938 14; a(M)=0.00207 3;
@(N+..)=0.000525 8
@(N)=0.000459 7; ¢(0)=6.38x107> 10; a(P)=2.37x107° 4
382.1 (15/27) 2524523 100 1297  (1127) E2 0.0939 @(K)=0.0718 11; a(L)=0.01724 25; a(M)=0.00383 6;
@(N+..)=0.000966 14
@(N)=0.000846 13; (0)=0.0001160 17; a(P)=3.78x107° 6
B(E2)(W.u.)=250 20
402.3+x 369.6% 5 100% 32.74x
4104 (13/27) 2625523 100 4 1479  (927) E2 0.0827 @(K)=0.0637 9; r(L)=0.01488 22; a(M)=0.00330 5;
@(N+..)=0.000833 12
@(N)=0.000730 11; &(0)=0.0001004 15; a(P)=3.38x107° 5
280.7523 924 129.7  (11/27)
571.6 (11/2%) 189.3523 533 3819  (92t) MI+E2  0.195 24 0.257 @(K)=0.217 4; a(L)=0.0312 5; a(M)=0.00669 11;
@(N+..)=0.00174 3
@(N)=0.001505 25; ¢(0)=0.000226 4; a(P)=1.383x107> 2/
357.42 19 100 4 2142  (72%) E2 0.0318 @(K)=0.0255 4; (L)=0.00495 7; a(M)=0.001086 16;
@(N+..)=0.000277 4
@(N)=0.000241 4; 2(0)=3.40x1075 5; a(P)=1.424x107° 20
653.4 92%) 2716 10 24 3 3819  (9)2%)
281.6 2 89 8 3719  (7)2%)
439.1 2 100 8 2142 (72Y)
802.5 (13/2%) 2308027 32718 571.6 (112*) MI+E2 0.18 3 0.1492 22 (K)=0.1266 19; a(L)=0.0178 3; a(M)=0.00381 6;

a(N+..)=0.000996 15
a(N)=0.000859 13; (0)=0.0001292 19; a(P)=8.06x10~6 12

Ty 19
P~ Wd ey

AdSNH wolq
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Adopted Levels, Gammas (continued)

y(133Pm) (continued)

Ei(level)  J7 E,* I B, Mut 6t of Comments
802.5  (13/2¥) 4207316 100 4 381.9 (9/2¥) E2 0.0198 @(K)=0.01611 23; a(L)=0.00289 4; a(M)=0.000631 9;
@(N+..)=0.0001613 23
@(N)=0.0001404 20; a(0)=2.01x1075 3; a(P)=9.19x1077 13
810.1 (11/2%) 1563521 100 653.4 (9/2t)  MI+E2 0233 0.439 @(K)=0.369 6; a(L)=0.0551 12; a(M)=0.0118 3; a(N+..)=0.00308 7
@(N)=0.00266 6; a(0)=0.000396 8; a(P)=2.34x107> 4
812.0  (19/27) 42986 17 100 382.1 (15/27) E2 0.0186 @(K)=0.01519 22; a(L)=0.00270 4; a(M)=0.000589 9;
@(N+..)=0.0001506 22
@(N)=0.0001310 19; a(0)=1.87x1075 3; a(P)=8.68x1077 13
8159  (15/27) 405.14 56 6 4104 (13/27)
4339 3 100 13 382.1 (15/27)
820.3  (17/27) 409.96 17 1006 4104 (13/27)
438.09 17 363 382.1 (15/27)
991.1 (13/2%) 1804525 1005 810.1 (11/2*) MI+E2 0253 0.293 @(K)=0.247 4; a(L)=0.0365 7; a(M)=0.00784 16; a(N+..)=0.00204
4
@(N)=0.00176 4; a(0)=0.000263 5; a(P)=1.566x107> 25
338.4 3 25225 6534 (9/2%)
10253 (152%) 22244 23870  802.5 (13/2*) MI+E2 0.153 0.1653 25  a(K)=0.1403 2/; a(L)=0.0197 3; «(M)=0.00421 7;
@(N+..)=0.001100 17
@(N)=0.000948 15; a(0)=0.0001428 22; a(P)=8.94x107° /4
45373 17 100 3 571.6 (112%) E2 0.01601 @(K)=0.01311 19; a(L)=0.00228 4; a:(M)=0.000496 7;
@(N+..)=0.0001271 18
@(N)=0.0001105 16; (0)=1.586x107> 23; a(P)=7.54x107"7 11
643 1 14.8 14 382.1 (15/27) El 0.00237 4  (K)=0.00204 3; a(L)=0.000265 4; a(M)=5.60x10"> &;
@(N+..)=1.458x107° 2]
@(N)=1.258x1077 19; ¢(0)=1.89x107° 3; a(P)=1.181x10"7 17
1196.5  (15/2%) 205.0 3 100 4 991.1 (13/2*) MI+E2 0233 0.206 ®(K)=0.174 3; a(L)=0.0251 5; a(M)=0.00538 9; a(N+..)=0.001403
23
@(N)=0.001211 27; a(0)=0.000181 3; a(P)=1.105x1075 7
386.7 3 333 810.1 (11/2%)
1226.9  (19/27) 406.6 3 927 820.3 (17/27)
411.0 3 959 815.9 (15/27)
415.0 3 100 10 812.0 (19/27)
1294.9  (17/2%) 2694521 23314 10253 (152t) MI+E2  0.124 0.0986 15 a(K)=0.0839 /3; a(L)=0.01162 17; a:(M)=0.00248 4;
@(N+..)=0.000648 10
a(N)=0.000559 8; a(0)=8.43x1075 12; a(P)=5.34x107° 8§
4924521 1005 802.5 (13/2") E2 0.01280 @(K)=0.01055 15; a(L)=0.001774 25; a(M)=0.000385 6;
@(N+..)=9.89x107° 14
@(N)=8.59x107° 12; a(0)=1.240x107> 18; a(P)=6.11x10"7 9
13342 (21/27) 51445 100 7 820.3 (17/27) E2 0.01139 @(K)=0.00941 14; a(L)=0.001558 23; a(M)=0.000338 5;

@(N+..)=8.68x107° I3
@(N)=7.53x107° 11; a(0)=1.091x107> 16; a(P)=5.48x10"" 8
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Adopted Levels, Gammas (continued)

y(133Pm) (continued)

Ei(level)  J7 E,* I B, Mut 6t of Comments
13342 (21/27) 5222024 23215  812.0 (19/27)
1383.4  (23/27) 5713316 100 812.0 (19/27) E2 0.00867 13 &(K)=0.00721 11; a(L)=0.001150 17; a(M)=0.000248 4;
@(N+.)=6.40x107° 9
@(N)=5.55x1072 8; a(0)=8.09x1070 12; a(P)=4.23x10"" 6
14254 (17/2%) 2285525 1006 1196.5 (152%) MI+E2 0243 0152723  a(K)=0.1292 19; a(L)=0.0185 3; a(M)=0.00396 7;
@(N+..)=0.001033 16
@(N)=0.000891 14; (0)=0.0001337 20; a(P)=8.20x107° 13
434.4 3 655 991.1 (13/2%)
1534.8  (19/2%) 23957 1348 12949 (172*) MI+E2 0.124 0.135422  «(K)=0.1150 19; a(L)=0.0160 3; a(M)=0.00342 6;
@(N+..)=0.000894 15
@(N)=0.000771 13; a(0)=0.0001162 19; a(P)=7.34x107° 13
509.49 17 100 4 10253 (15/27) E2 0.01169 @(K)=0.00965 14; a(L)=0.001602 23; a(M)=0.000347 5;
@(N+.)=8.93x107° 13
a(N)=7.75%1075 11; (0)=1.122x1075 16; a(P)=5.61x10"" 8
723 1 14411  812.0 (19/2°) El 0.00186 3 @(K)=0.001596 23; a(L)=0.000206 3; a(M)=4.36x107> 7;
@(N+.)=1.137x107> 17
@(N)=9.80x107% 14; a(0)=1.473x107° 21; a(P)=9.28x10~8 14
1677.4  (19/2%) 251.8227 100 7 14254 (17/2%)
48096 19 856 1196.5 (15/2%)
17584  (23/27) 37493 25520 13834 (23/27)
424.1 3 28920 13342 (21/27)
5314 3 100 5 1226.9 (19/27)
1830.6  (212%) 295.6027  19.1 10 1534.8 (19/2*) MI+E2 0.136 0.0770 12 a(K)=0.0655 10; (L)=0.00905 13; ¢(M)=0.00193 3;
@(N+..)=0.000505 8
@(N)=0.000435 7; a(0)=6.57x107> 10; a(P)=4.16x107° 7
535802/ 1005 1294.9 (17/2%)
19279  (2527) 544.6 3 22918 13834 (23/27)
593.80 21 100 9 13342 (21)27) E2 0.00786 11  &(K)=0.00655 10; a(L)=0.001032 I15; «(M)=0.000223 4;
@(N+..)=5.74x1075 8
@(N)=4.98x1073 7; a(0)=7.27x1070 11; a(P)=3.85x10"7 6
1952.0  (212%) 2744624 927 1677.4 (192%) MI+E2 0235 0.0931 /5  a(K)=0.0790 13; a(L)=0.01111 17; a(M)=0.00237 4;
@(N+..)=0.000620 9
@(N)=0.000534 8; a(0)=8.04x107> 12; a(P)=5.01x10"° 9
526.74 26 100 7 14254 (17/2%)
2058.9  (27/27) 67547 17 100 1383.4 (23/27)
2081.4  (23/2%) 250.8 3 966  1830.6 (21/2%)
546.63 17 100 4 1534.8 (19/2%)
698 1 98 /1 13834 (23/27) El 0.00200 3 @(K)=0.001716 25; a(L)=0.000222 4; a(M)=4.70x107> 7;

@(N+..)=1.224x107° I8
@(N)=1.055%1073 16; a(0)=1.586x1070 23; a(P)=9.97x1078 15
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Adopted Levels, Gammas (continued)

y(133Pm) (continued)

&3

Ei(level)  J7 E,* L+ Ef VT | Eleve) U E,* I, E/ i
2249.1  (23/2%) 2969924 7510 19520 (21/2F) | 4059.5  (332F) 404 I 3313 36553 (31/2%)
57194 1008 1677.4 (192%) 787.6725 10020 32719 (29/2%)
23889  (27/27) 32993 109 16 20589 (27/27) | 4089.2  (352%)  751.0724 100  3338.1 (312%)
461.1 2 19827 1927.9 (25/27) | 4180.8  (37/2°) 8323024 100 33485 (33/27)
63033 1005 17584 (23/27) | 44577  (372F) 78594 100  3671.8 (33/2%)
2397.1  (252%) 31583 17.6 15 20814 (23/2) | 44748  (39/27) 8657021 100  3609.1 (35/27)
56644 1006 1830.6 (21/2) | 4480.0  (352) 82473 100 36553 (31/2%)
25675 (2502%) 3185326 5513 22491 (2312F) | 4773.0  (3927) 8621 100 3911.0 (35727)
61546 19 1008 19520 (212) | 49262  (37)2*) 86673 100 40595 (33/2%)
25985  (29/27) 539.7 3 204 20589 (27/27) | 4927.6  (392*) 83845 100 4089.2 (3572%)
670.69 24 100 12 1927.9 (2527) | 5096.8  (4127) 91606 100  4180.8 (37/2°)
26744 (I2%) 27743 736 23971 (25°2%) | 53374 (412*) 87976 100 44577 (37/2%)
5929521 1006 20814 (232%) | 5390.0  (39/2*) 910 I 100 4480.0 (352%)
28054 (31/27) 7465021 100 20589 (27/27) | 5409.1  (43/27) 9343021 100 44748 (39/2°)
20092 (27/2%) 3416628 5311  2567.5 (2572%) | 58383  (432%) 91074 100  4927.6 (392%)
66025 100 11  2249.1 (232) | 58722 (412F) 946 I 100 49262 (37/2%)
29916 (2912%) 31735 10.9 14 26744 (272%) | 6099.8  (45/27) 1003 I 100 5096.8 (41/27)
5944624 1009 2397.1 (2572%) | 62907  (452F) 95336 100 53374 (41/2%)
31149 (3127) 30953 13.6 19 28054 (31/27) | 64140  (47/27) 100497 100  5409.1 (43/27)
516.6 3 9979 2598.5 (29/27) | 67968  (47/2*) 95855 100  5838.3 (43/2%)
72593 10070 23889 (27/27) | 71373 (49/27) 1037512 100 6099.8 (45/27)
32719 (29/2%) 3625819 337 2909.2 (272%) | 7278.6  (492*) 98798 100  6290.7 (45/2%)
70444 10010 2567.5 (2572%) | 7492.1  (51/27) 1078.17 100 64140 (47/2°)
33381 (31/2*) 663.68 18 100 26744 (27/2%) | 77688  (51/2%) 97206 100  6796.8 (47/2%)
33485 (33/27) 749.9523 100 2598.5 (29/27) | 8290.5  (53/2%) 1011.970 100  7278.6 (49/2%)
3609.1  (35/27) 803.6521 100 2805.4 (31/27) | 8646.6  (5527) 1154514 100  7492.1 (51/2°)
36553 (31/2%) 38306 4311 32719 (292%) | 87673  (552) 99857 100  7768.8 (51/2%)
7461320 100 16 2909.2 (27/2*) | 9361.5  (57/2) 1071.015 100 8290.5 (53/2%)
3671.8  (332%)  680.18 18 100 2091.6 (29/2%) | 9877.7  (59/27) 1231115 100  8646.6 (55/27)
39110 (35/27) 796 1 100 31149 (31/27)

T Additional information 2.
¥ From “°Ru(**Ca,3py), except as noted.
# From DCO values and the observed apparent band structures with AJ=2 cascade transitions or with AJ=1 cascade and AJ=2 crossover transitions in
9ORu(*0Ca,3py).
@ From 33Sm & decay (2.89 s).
& From 33Sm ¢ decay (3.5 s).
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133 133
61 Pmy;-8 From ENSDF 3Pm,,-8
Adopted Levels, Gammas
Level Scheme
Intensities: Relative photon branching from each level
$
>
o
(59/27) < 9877.7
$
S
S
(57124) N 9361.5
N
S
S
SR

(55/21) S & 8767.3
(552) NN 8646.6

IS

5
(5321 S 8290.5

N
T s
G124 S8 7768.8
N
G12) S S s 7492.1
N
(9124 ! & é\*’ 7278.6
(4912°) N s 7137.3
N
“
&
@72 Y s 6796.8
N
(47/27) 2 S 6414.0
@521 § S 6290.7
@52 F—s 6099.8
(ilgi) NN $ 5872.2
243/2*; \ £ / ;iggi
(3912) S— 5390.0
412%) RSN 5337.4
\ F IS ) :
@1/27) TS oA / 5096.8
(39727) § FAMRSINY f 4927.6
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— Q'\ W ~N
(3972°) \ ) S / 4773.0
(35/27) \! &S o f 4480.0
@)\ IS — ) 44748
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(352) NeTS S 4089.2
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(352°) \ TS 8§ / 3609.1
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2912) 2991.6
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133
61 Pmoy-9

From ENSDF

133
61 PMoy-9

(29/2%)

Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level

32719

(31/27)

3114.9
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2249.1
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1226.9
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133 133
61 Pmn— 10 From ENSDF 61 pmn'lo
Adopted Levels, Gammas
Level Scheme (continued)
Intensities: Relative photon branching from each level
(17/2%) 1425.4
(23127) 1383.4
(21727) - 1334.2
(17/2%) ‘3;“ 1294.9
s
(19/27) 'S 1226.9
N
(15/2%) 1196.5
o
&
o Sg S
N n,sﬁ a2
O AT
o5y G
(15/2%) S W %%@ 1025.3
(13/2+) i 991.1
G \§ S \@ ~
o S N & o
,3?'@0" m\:} & \,‘5’ s @',”
(17/27) kil ‘,g%{ ﬁ,ig 820.3
(15/27) il %b"?fl\kfa? 815.9
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13 13
23Pm,,-11 From ENSDF o1 Pmyy-11

Adopted Levels, Gammas Legend

Level Scheme (continued)

Intensities: Relative photon branching from each level
,,,,,, » ¥ Decay (Uncertain)

/2/.1

$

& 205.6

(11/27) :’,\ S 1297 <885
W ~ 129.6+x

T 84.48

32.7+x
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G820 00 135521
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133
61 Pmo,-12

From ENSDF

133
o1 Pmo,-12

Adopted Levels, Gammas

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 (5/27) state at (59/27) 9877.7
84.5-keV, a=+1/2
Band(A): 1-qp band based (57/2%) 9361.5
on the (3/21) gss., _—
a=1/2 1231
(55/21) 8767.3 1071 _
(55/27) 8646.6
53/2+
o5 ( )y 8290.5
1154
(51/2%) 7768.8 Band(D): 1-qp band based
1012 on the (9/2” )state
(5127) 7492.1 147.9-keV, a=+1/2
(49127) 7278.6
972 —_—T (49127) 7137.3
4712%) 6796.8 1078
988
@127) 18
) 6414.0
058 (45/2%) 6290.7
@sn7) o 6099.8
(43/27) 5838.3 1005
953
4312~ 1003
911 41/27) 5337.4 @327) y 54091
@2y 50968
(392%) 4927.6 034
880
(37724 44 (39127) 4474.8 o16
838 y 44577 -
(37127) 4180.8
G52t o 4089.2 756
866
N
751 @3327) y 36718 352 3609.1 832
31/2%) 3338.1 ok (33/27) 3348.5
804
(29/27)
664 750

@7/12%)

(25/2%)

(23/21)

(21/2%)
547

(19/27%)

a7/2*)

(31/27) 2805.4

%

(23/27)

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

on the (11/27) state at (41/2%) 5872.2
810.1-keV, a=-1/2
(39/2%) 5390.0 06
010 (37/2%) 4926.2
(35/2%) 4480.0 867

+
825 (33/12%)

(31/2%)

(27/12%)

(23/2%)

19/2%)

17/2+)

509 (15/2+) iy
(15/2*) 492 . (13/27) # 991.1
& 32 so25  (92) | s/ am) a2 $10., N

§ 029 P 6s3a
127 ‘ 571'6/ 421 4‘30 __ 410 v
[ \(9/2+) v 381.9 ase) | 382.1 (13/27) 4104
anty % 214.2 \ !
' 246 5y W gy 2 1097,/ O2) W uary
@Grh) 24 0.0 s v 48
133
61 Pmy;

12



133
61 Pm,,-13

From ENSDF

133
61 Pm,,-13

Adopted Levels, Gammas (continued)

Band(G): 1-qp band based

on the (15/27) state at
815.9-keV, a=+1/2

39/27) 4773.0
862
G527) {39110
796
G127) | 31149
726
@727) | 23889
630
2327) 1758.4
531
19/27) 1226.9
411
(15/27) 815.9
133
61 Pmyy
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