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1S5 Proy-1 From ENSDF - Evaluated October 2010 5Pyl

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)=-5.61x10° 5; S(n)=1.080x10* 6; S(p)=2756 24; Q(@)=962 25  2012Wa38
Note: Current evaluation has used the following Q record —5605 48 10795 58 2753 24 964 24 2009AuZZ.

133pr Levels

Cross Reference (XREF) Flags

A '3PrIT decay D  (HLxny)
B !’ Ndedecay (70s) E  (HLxny):SD
C I33Nd ¢ decay (=70 s)

Elevel)t i T, o XREF Comments

0.0 (3/2%) 6.5min 3 ABCDE  %e&+%B+=100

Tyj2: from 1972ArZP. Other: 7 s 3 (1970Ab07).

J*: the cascade 130.4y E3—61.7y M1 following the decay of the (11/27)
isomer; direct population of the 1/2* level at 465 keV in '33Ce following
133pr & decay and systematics in Pr isotopes ('37Pr at 405 keV, '37Pr at
76 keV, '33Pr at g.s). Note, that direct measurements using atomic beam
magnetic resonance technique in 1972Ek04 suggest J=5/2+).

configuration: 73/2[411] (ds)).

61.68@ 7 (5/2%) ABCD J*. 61.7y M1 to (3/2%), band-head assignment.
configuration: 75/2[413] (g7)2).

166.70 7 (5/2*,7/2%) BC  J™: 105.1y MI+E2 to (5/2%), 166.7y to (3/2%).

192.12¢ 14 (11/27) 1.1s2 ABCD %1T=100

J7: 130.4y E3 to (5/27); band-head of the yrast band.
Ty/2: from 61.7y(t) and 130.4y(t) in 2001Xu04.
configuration: 713/2[541] (hy1;2) a=—1/2; strongly Coriolis mixed.

225.86% § (7/2%) B D J7: 164.21y M1(+E2) to (5/2%); band assignment.

295.63 10 (7/27) BC J7: 103.6y E2 to (11/27), 233.9y El to (5/2%).

402.78 10 (1/2+,3/2%) C J7: 402.8y M1 to (3/2%); non-observation in !33Nd & decay (70 s)
J7=(7/2%)).

428.57 8 (5/2%,7)2%) B D J7: 367.0y M1(+E2) to (5/2%); direct population in I33Nd ¢ decay (70 s)
J7=(7/2%)).

475.84@ 9 (9/2%) B D J7: 250.0y M1(+E2) to (7/2%), 414.3y E2 to (5/2%); band assignment.

488.30 10 (5/2,7/2%) B J7: 262.5y to (7/2%), 488.3y to (3/2%); direct population in 13Nd & decay
(70 s) (J™=(7/2%)).

489.80? 20 3/2) C J7: 489.8y to (3/2%); non-observation in I33Nd ¢ decay (70 s) (J*=(7/2%)).

502.29¢ 16 (15/27) 44.5 ps 27 D J7: 310.14y E2 to (11/27); band structure.

Ty/2: Using the recoil-distance Doppler shift method in 1999K111.

551.36 13 (11/27) B I 2257y to (7/27), 359.1y to (11/27); the level is not populated directly in
I133Nd & decay (70 s) (J®=(7/2")), which may argue against jp=7/2",9/2.

586.31 11 (3/2%) C T2 419.6y MI+E2 to (5/2*,7/2%); non-observation in '33Nd & decay (70 s)
(J7=(7/2%)).

619.10 9 (5/2%,7/2%) B J7: 393.3y M1(+E2) to (7/2%); a lack of y-ray transition to 11/2~ would
argue against J"=9/2".

639.06 11 (1/2,3/2) C J7: 639.1y to (3/2); non-observation in I33Nd ¢ decay (70 s) (J™=(7/2%)).

656.4 4 C

679.20 19 B

702.43% 10 (11/2%) BD J7: 226.6y to (9/2%), 476.6y E2 to (7/2"); band structure.

744.01 8 (1/2%.,3/2) C J7: 682.3y to (5/2%); non-observation in I33Nd ¢ decay (70 s) (J*=(7/27)).
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From ENSDF

Adopted Levels, Gammas (continued)

133pr Levels (continued)

E(level)t yrk Tio®  XREF Comments
753.12 10 (5/2,7/2%) B 172 753.1y to (3/2%), 527.2y to (7/2*); non-observation in 133Nd &
decay (70 s) (JT=(1/2%)).
790.52 22 (13/27) D T 598.6y D+Q, Al=1 to (11/27) and 288.3y to (15/27).
configuration: Probably 73/2[541] (hy/;) prolate band, a=+1/2.
859.7 4 (5/2,7/2,9/2) B J7: 564.1y to (7/27); direct population in '33Nd & decay (70 s)
(J*=(7/2%)).
862.96 11 (5/2+,7/2,9/2%) B 772 801.0y to (5/2%), 387.4y to (9/2%); direct population in 133Nd &
decay (70 s) (JT=(7/2%)).
872.17 12 (5/2%,7)2%) B J7: 8722y to (3/2%), 396.3y to (9/2%); direct population in 133Nd &
decay (70 s) (JT=(7/2%)).
898.81 17 BC
903.59 15 (5/2%,7/2%) B J7: 903.7y to (3/2%), 428.1y to (9/2*); direct population in '33Nd &
decay (70 s) (J™=(7/2%)).
910.97 18 (5/2,7/2,9/2) B J*: 615.2y to (7/27); direct population in I33Nd & decay (70 s)
(J*=(7/27)).
916.46 24 (7/27.,9/2) B J7: 365.1y to (11/27); direct population in I33Nd ¢ decay (70 s)
(J*=(7/2%)).
938.46 23 (15/27) D T 746.4y to (11/27), 435.8y to (15/27).
939.2 4 (7/27,9/2%) B J7: 877.6y to (5/2%); direct population in '33Nd & decay (70 s)
(J*=(7/2%)).
97725 (5/2,7/2%) B J7: 9773y to (3/2%); direct population in '33Nd & decay (70 s)
(J*=(7/2%)).
984.39 11 (5/2*,7/2,9/2) B J7: 508.6y to (9/2%), 922.8y to (5/2%); direct population in '33Nd &
decay (70 s) (JT=(7/2%)).
1001.62 16 (5/2%,7/2,9/2%) B 172 5257y to (9/2%), 939.9y to (5/2*); direct population in 133Nd &
decay (70 s) (J™=(7/2%)).
1027.22 12 (5/2%.,7/2,9/2) B J7: 551.2y to (9/2%); direct population in I33Nd ¢ decay (70 s)
(J"=(7/2%)).
1041.99 22 (1/2,3/2) C J7: 639.2y to (1/2+,3/2%); non-observation in 133Nd & decay (70 s).
1053.74% 17 (19/27) 237 ps 7 D J7: 551.4y E2 to (15/27); band assignment.
T /2: Using recoil-distance Doppler shift method in 1999KI11.
1055.65 9 (7/2%,9/2%) B J7: 3533y to (11/2%), 993.5y to (5/2%); direct population in '33Nd &
decay (70 s) (J™=(7/2%)).
1058.31 12 (5/2,7/2,9/2) B J7: 832.5y to (7/2%); direct population in I33Nd & decay (70 s)
(J*=(7/2%)).
1081.459 20 (13/2%) D J7: 379y to (11/2%), 605.6y to (9/2%); band assignment.
1129.9 4 (7/27,9/2) B T2 578.4y to (11/27), 963.4y to (5/2%,7/2*); direct population in '33Nd
& decay (70 s) (J™=(7/27)).
1167.11 13 (5/2,7/2,9/2%) B J7: 1105.4y to (5/2%); direct population in '33Nd & decay (70 s)
(J*=(7/2%)).
1171.749 21 (15/27) D I 381.0y to (13/27).
1188.4 4 (5/2%,7/2,9/2) B J7: 712.5y to (9/2%); direct population in I33Nd ¢ decay (70 s)
(J7=(7/2%)).
1220.4? 6 C
1231.51 25 (5/2,7/2,9/2%) B J7: 1169.9y to (5/2%); direct population in I33Nd ¢ decay (70 s)
(J*=(7/2%)).
1255.30 23 (5/2,7/2,9/2) B J7: direct population in 13Nd & decay (70 s) (J*=(7/2")).
1265.46 21 (17/27) D J™: 7633y MI+E2 to (15/27), 212.0y to (19/27), 475.2y to (13/27).
1284.1 4 (5/2+,7/2,9/2) B J7: 808.3y to (9/2%); direct population in '33Nd & decay (70 s)
(J*=(7/2%)).
1295.7? 4 B
1297.3 3 (7/2%,9/2) B J7: 5948y to (11/2%); direct population in I33Nd ¢ decay (70 s)

(J*=(7/2%)).
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Adopted Levels, Gammas (continued)

133pr Levels (continued)

E(level)t yri Tio®  XREF Comments

1308.5 3 B

1312.7 4 B

1325.39% 19 (15/2%) D J7: 244y to (13/2%), 623.1y E2 to (11/2%); band assignment.

132554 16 (5/2+,7/2%) B J7: 1325.7y to (3/2%), 850.1y to (9/2%); direct population in '33Nd & decay
(70 s) (J™=(7/2")).

1366.5 4 B

1428.2 3 B

1431.3 4 B

1648.31 20 (19/27) D J7: 1146.1y to (15/27), 594.5y to (19/27); assignment is tentative.

1656.73 20 (7/2+.9/2) B J7: 9545y to (11/2%); direct population in '33Nd & decay (70 s) (J7=(7/27)).

1671.07 5 (19/27) D J7: 1169y to (15/27), 617y to (19/27); band assignment.

1706.03 16 (9/2%) B J7: 833.8y to (11/2%), 1514.1y to (11/27), 721.3y to (5/2%,7/2"); direct
population in '33Nd & decay (70 s) (J7=(7/27)).

1723.03 11 (7/27.9/2) B J7: 1294.5y to (5/2*,7/2*), 1171.6y to (11/27); direct population in 133Nd &
decay (70 s) (J™=(7/2%)).

1762.604 19 (23/27) D J7: 708.84y E2 to (19/27).

1785.28 12 (9/2%) B J7: 1723.2y to (5/2%), 1082.6y to (11/2%), 1233.8y to (11/27); direct
population in 13Nd & decay (70 s) (J*=(7/2")).

1788.89 3 (17/2%) D J7: 465y to (15/2F), 707.3y to (13/2%); band assignment.

1796.54 14 B

1828.47 5 B

1992.50 3 (19/2%) D J7: 667.27y E2 to (15/2%).

2033.77f 22 (21/27) <35 ns D J7: 768.44y E2 to (17/27).

T /2: from the prompt coincidence relationship between transitions depopulating
the (21/27) state and in-band ones given the resolving time of 50 ns for the
EUROGAM 1I spectrometer (2003Pa38).
configuration: K™=21/2", n5/2[413]®v?(7/2[404],9/2[514]).

2045.39% 25 (19/2%) D J7: 256y to (17/2%), 720.0y to (15/2%); band assignment.

2118.31 14 (7/2%,9/2) B 772 1892.5y to (7/2%), 1416.0y to (11/2%); direct population in 133Nd &
decay (70 s) (J™=(7/2%)).

2179.8 5 B

2203.308 21 (19/2%) <35 ns D J7: 169.75y El to (21/27), 1149.43y El to (19/27).

T2 from the prompt coincidence relationship between transitions depopulating
the (19/2%) state and in-band ones given the resolving time of 50 ns for the
EUROGAM II spectrometer (2003Pa38).

configuration: K™=19/2*, n3/2[5411@v>(7/2[404],9/2[514]).

2330.97 6 (23/27) D J7: 568y to (23/27), 1277y to (19/27).

2352207 25 (21/2%) D J7: 148.88y MI1+E2 to (19/2*), band assignment.

2356.4¢ 3 (21/2%) D J7: 1302.8y E1 to (19/27), band assignment.

2445.090 24 (23/2%) D J7: 452.5y E2 to (19/2%), 682.46y El to (23/27), band assignment.

2473.98¢ 23 (23/27) D J7: 440.2y M1+E2 to (21/27), band assignment.

2554.7 8 B

2575.03% 21 (27/27) D J7: 812.44y E2 to (23/27), band assignment.

2576.94 7 (23/2%) D J7: 585y to (19/2%), 814y to (23/27); band assignment.

2597.88 3 (23/21) D J7: 245.6y M1+E2 to (21/2%); band assignment.

2673.8 11 D

2692.0? 8 (21/2,23/2") D J7: 489y to (19/27), 929y to (23/27).

2722.0 3 (25/27) D J7: 959.4y to (23/27); higher spin would require stronger population in
(HLxny).

2744.7€ 3 (25/2%) D J7: 388.4y to (21/2%), 981.8y to (23/27); band assignment.

2802.4% ] (23/2%) D J*: 757y to (19/2F); band assignment.

2924.9" 3 (25/2%) D J7: 327.1y MI+E2 to (23/2%), 572.5y to (21/2%); band assignment.
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Adopted Levels, Gammas (continued)

133pr Levels (continued)

E(level)t 7% XREF Comments
2933.20 4 (27/2%) D J7: 188y to (25/2F), 488.1y E2 to (23/2%); band assignment.
2953.88/ 24 (25/27) D J7: 479.9y to (23/27), 920.1y to (21/27); band assignment.
3078.29 7 (27/27) D T 504y to (27/27), 747y to (23/27); band assignment.
3192.54 7 (27/2%) D J*: 616y to (23/2F); band assignment.
3252.3/ 3 (21/27) D J7: 1049.1y to (19/2%); band assignment.
3274.5¢ 4 (29/2%) D J7: 529.8y E2 to (25/2%), band assignment.
3319.58 3 (27/2%) D J7: 394.46y M1+E2 to (25/2%), 722.0y to (23/2%); band assignment.
3371.14 3 (23/27) D J7: 118.8y MI1+E2 to (21/27), 1019.1y EI to (21/2%), band assignment.
3438.34 4 (31/27) D J7: 863.5y to (27/27); band assignment.
3464.2¢ 3 (27/27) D J7: 510.3y to (25/27), 990.2y to (23/27); band assignment.
3529.1 4 (29/27) D J7: 807.0y to (25/27); higher spin would require stronger population in (HI,xny).
3536.0/ 3 (25/27) D J7: 165.04y M1+E2 to (23/27), 937.87y to (23/2%); band assignment.
3564.80 5 (31/2%) D J7: 290y to (29/2F), 631.6y E2 to (27/2%); band assignment.
3767.3" 3 (29/21) D J7: 4477y M1+E2 to (27/2%), 842.8y to (25/2%); band assignment.
3786.9¢ 3 (27/27) D J7: 250.96y M1+E2 to (25/27), 861.6y to (23/27); band assignment.
3819.79 9 (31/27) D J7: 381y to (31/27), 742y to (27/27); band assignment.
3882.44 7 (31/2%) D J™: 690y to (27/2%); band assignment.
3959.3/ 3 (29/27) D J7: 4952y to (27/27), 1005.3y to (25/27); band assignment.
3972.8€ 4 (33/21) D J7: 408y to (31/2%), 698.3y to (29/2%); band assignment.
4106.8! 4 (29/27) D J': 1152.9y to (25/27); band assignment.
4123.6j 4 (29/27) D J7: 336.72y M1+E2 to (27/27); band assignment.
4251.0 3 (31/27) D T 1442y M1+E2 to (29/27), 786.8y to (27/27); band assignment.
4263.78 4 (31/2%) D J7: 496.4y M1+E2 to (29/2%), 944.4y to (27/2%); band assignment.
4303.84 8 (35/27) D J7: 865.5y to (31/27); band assignment.
4351.90 6 (35/21) D J7: 787.1y to (31/2%); band assignment.
437780 3 (33/27) D ' 126.8y M1+E2 to (31/27), 848.7y to (29/27); band assignment.
4533.21 4 31/27) D J7: 409.46y M1+E2 to (29/27); band assignment.
4573.7% 3 (35/27) D J7: 195.9y M1+E2 to (33/27); band assignment.
4677.64 7 (35/21) D J™: 795y to (31/2*); band assignment.
4793.3" 4 (33/2%) D J7: 529.6y to (31/2%), 1026.8y to (29/2%); band assignment.
4805.4¢ 5 (37/2%) D J7: 832.6y to (33/2%); band assignment.
4817.5! 4 (37/27) D J*: 243.8y M1+E2 to (35/27), 439.7y to (33/27); band assignment.
5005.1/ 4 (33/27) D J7: 471.8y to (31/27), 882.2y to (29/27); band assignment.
5113.9K 4 (39/27) D J7: 296.4y M1+E2 to (37/27), 540.2y to (35/27); band assignment.
5171.39 11 (39/27) D J7: 867.5y to (35/27); band assignment.
526040 7 (39/2%) D J7: 908.5y to (35/2%); band assignment.
5354.18 4 (35/21) D J7: 560.9y to (33/2%), 1090.2y to (31/2%); band assignment.
5464.7! 4 41/27) D J7: 350.8y M1+E2 to (39/27), 647.2y to (37/27); band assignment.
5532.6! 4 (35/27) D J*: 527.6y to (33/27), 1000.6y to (31/27); band assignment.
5564.59 9 (39/21) D J™: 887y to (35/2*); band assignment.
5744.6¢ 6 (41/2%) D J7: 939.18y to (37/2%); band assignment.
5868.3% 4 (43/27) D J7: 403.6y to (41/27), 754.4y to (39/27); band assignment.
5906.8" 4 (37/2%) D J7: 552.8y to (35/2%), 1112.9y to (33/2%); band assignment.
6093.1¢ 11 (43/27) D J7: 921.8y to (39/27); band assignment.
6106.5/ 4 (37/27) D J: 574.1y to (35/27), 1101.0y to (33/27); band assignment.
6264.40 10 (43/21) D J7: 1004.0y to (39/2%); band assignment.
6322.4! 4 45/27) D J7: 454.06y to (43/27), 857.6y to (41/27); band assignment.
6518.54 13 (43/2%) D J7: 954y to (39/2F); band assignment.

Continued on next page (footnotes at end of table)
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Adopted Levels, Gammas (continued)

133pr Levels (continued)

E(level)t 7% XREF Comments
6724.6' 4 (39/27) D J7: 618.1y to (37/27), 1191.9y to (35/27); band assignment.
6764.8€ 7 (45/2%) J7: 1020.2y to (41/2%); band assignment.
6823.4k 5 47/27) J7: 500.9y to (45/27), 955.0y to (43/27); band assignment.
7083.14 13 47/27) J7:990.0y to (43/27); band assignment.

7336.6/ 5 41/27) J7: 612.0y to (39/27), 1230.0y to (37/27); band assignment.
7340.40 14 (47/2%) J7: 1076y to (43/27); band assignment.
7371.6! 5 (49/27) J7: 548.2y to (47/27), 1049.3y to (45/27); band assignment.
7534.54 17 (47/2%) J7: 1016y to (43/2%); band assignment.
7858.8€ 12 (49/2%) J7: 1094y to (45/2%); band assignment.
7969.2k 5 (51/27) J7: 597.6y to (49/27), 1145.7y to (47/27); band assignment.

8122.14 17 (51/27)
8477.40 18 (51/2%)

J7: 1039y to (47/27); band assignment.
J7: 1137y to (47/2%); band assignment.

8613.8/ 6 (53/27) T 644.7y to (51/27), 1242.2y to (49/27); band assignment.
8621.59 20 (51/2%) J7: 1087y to (47/2"); band assignment.
9016.8¢ 16 (53/2%) J7: 1158y to (49/2%); band assignment.

9200.1¢ 19 (55/27)
9666.47 20 (55/2+)
10227.8€ 19 (57/2%)
10342.19 22 (59/27)

10909.40 23 (59/2+)
11561.14 24 (63/27)

12200.40 25 (63/2%)

J7: 1078y to (51/27); band assignment.
J7: 1189y to (51/2%); band assignment.
J7: 1211y to (53/2%); band assignment.
J7: 1142y to (55/27); band assignment.
J7: 1243y to (55/2%); band assignment.
J7: 1219y to (59/27); band assignment.
J7: 1291y to (59/27); band assignment.

UO0OU OO0 OO0 OouU U ouougog o U U oo o

128604 3 (67/27) J7: 1299y to (63/27); band assignment.
142114 3 (71/27) J7: 1351y to (67/27); band assignment.
y (51/2) E Additional information 1.

7 Jx(51)2).

390.0+y" 8 J+1 E
800.0+y" 8 J+2 E
1230.0+y™ 10 J+3 E
1671.0+y" 11 J+4 E
2138.0+y™ 12 J+5 E
2614.0+y" 13 J+6 E
3117.0+y"™ 16 J+7 E
3627.0+y" 16 J+8 E
4167.0+y™ 19 J+9 E
4712.0+y" 19 J+10 E
5288.0+4y™ 21 J+11 E
5868.0+y? 22 J+12 E
6480.0+y™ 23 J+13 E
7096.0+y" 24 J+14 E
7745+y" 3 J+15 E
E
E
E
E
E
E
E
E

8395+y" 3 J+16
9066-+y™ 3 J+17
9775+y" 3 J+18
10478+y™ 3 J+19
11225+y" 3 J+20
11967+y™ 3 J+21

12755+y" 3 J+22
Al (53/2) Additional information 2.

77 J1=(53/2).
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Adopted Levels, Gammas (continued)

133pr Levels (continued)

E(level)t 7% XREF Comments
784.0+z° 10 J1+2 E

1638.0+z° 15 J1+4 E

2571.0+2z° 18 J1+6 E

3584.0+z° 20  J1+8 E

4682.0+z° 23 J1+10 E

5864.0+z° 25 J1+12 E

7130+2° 3 J1+14 E

8481+z° 3 J1+16 E

9909+z° 3 J1+18 E

11399+z° 4 J1+20 E

12971+2° 4 J1+22 E

14620+2z° 4 J1+24 E

16356+2° 4 J1+26 E

uP (55/2) E Additional information 3.
T I,=~(53/2).

821.0+u” 10 1242 E

1706.0+uP 15 J2+4 E

2667.0+uP 18 I12+6 E

3702.0+uP 20 J2+8 E

4812.04u” 23  J2+10 E

5996.0+u” 25 J2+12 E

7260+uP 3 12+14 E

8602+u” 3 J2+16 E

10022+u” 3 J2+18 E

11522+uP 4 J2+20 E

13098+u” 4 J2+422 E

14754+uP 4 J2+24 E

T From a least-squares fit to Ey.

* From transition multipolarities, band structure and decay pattern.

# From 1999K111, unless otherwise stated.

@ Band(A): n5/2[413] (g7,2) 1-gp prolate band, a=+1/2.

& Band(B): 75/2[413] (g72) 1-qp prolate band, a=-1/2.

4 Band(C): 73/2[541] (hy12) 1-qp prolate band, a=—1/2.

? Band(D): 3-gp band based on the (19/2%) state, a=—1/2; configuration=x5/2[413]®n* (h}, ,); Q:=2.5-3.0 eb at low spin, but
increases beyond 3.0 eb at high spin.

¢ Band(E): 3-gp band based on the (21/2%) state, a=+1/2, conﬁguration:ﬂ5/2[4l3]®7r2(h%1/2); Q(=2.5-3.0 eb at low spin, but
increases beyond 3.0 eb at high spin.

4 Band(F): 3-gp band based on (23/2%) state, a=—1/2, probable conﬁguration:ﬂ3/2[4l1]®7r2(h%

¢ Band(G): K"=(21/27) 3-gp band, a=-1/2, conﬁguration:ﬂ5/2[413]®v2(7/2[404],9/2[514]).

f Band(H): K™=(21/27) 3-gp band, a=+1/2, conﬁguration:n5/2[413]®v2(7/2[404],9/2[514]).

8 Band(I): K*=(19/2%) 3-gp band, a=-1/2, conﬁgurati0n=ﬂ3/2[54l]®v2(7/2[404],9/2[514]).

k Band(J): K*=(19/2") 3-gqp band, a=+1/2, conﬁguration=713/2[541]®v2 (7/2[4041,9/2[514])).

i Band(K): 3-gp oblate deformed band based on the (23/27) state, a=—1/2; conﬁguration:7r11/2[505](h11/2)(2>v2(h%1 /2). The
assignment is tentative.

J Band(L): 3-qp oblate deformed band based on the (21/27) state, a=+1/2; conﬁgurationzﬂl1/2[505](h11/2)®v2(h%1 /2). The

assignment is tentative.
* Band(M): 5-gp band based on the (31/27) state, @=—1/2, configuration=r"(5/2[413].h{, ,)®v*(7/2[404],9/2[514]).

! Band(N): 5-gp band based on the (29/27) state, @=+1/2, configuration=r" (5/2[413].h{, ,)®v*(7/2[404],9/2[514]).

1/2)'

Continued on next page (footnotes at end of table)
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133 133
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Adopted Levels, Gammas (continued)

133p; Levels (continued)

" Band(O): SD-1 band. Probable configuration=79/2[404] (go/2) orbital. Signature partner of SD-2 band. Percent population=1.0%
for the strongest transitions relative to total population of '33Pr.

" Band(P): SD-2 band. Probable configuration=r9/2[404] (gg,>) orbital. Signature partner of SD-1 band. Percent population=1.0%
for the strongest transitions relative to total population of 133Pr.

¢ Band(Q): SD-3 band. Probable configuration=r5/,[532] (hyj;) orbital. Signature partner of SD-4 band. Percent
population=0.5% for the strongest transitions relative to total population of '33Pr.

? Band(R): SD-4 band. Probable configuration=5/[532] (hy1/2) orbital. Signature partner of SD-3 band. Percent
population=0.2% for the strongest transitions relative to total population of '33Pr.

9 Band(S): Based on (15/27) state; possible AJ=2 level sequence (1988Hi04).



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Hi04,B

Adopted Levels, Gammas (continued) 23
o
i
’}/(133PI') 410
Ei(level) ¥ E, Lt E; i Mult. ¥ 5 & Comments
61.68  (52%) 61.7% 1 100% 0.0 (32%) Ml 5228
166.70  (5/2+,72%) 105.1 2 100 76 61.68 (5/2+) MI+E2 053 12513
166.7 1 11.0 21 0.0 (3/2%)
192,12 (11/27) 130.4% 2 100 61.68 (5/2+) E3 7.60 12 B(E3)(W.u.)=0.19 4
22586  (7/2) 59.1% 3 17" 4 16670 (5/2%,7/2%)
164.21% 10 100" 61.68 (5/2%) MI(+E2) 024 032213
225.9% 3 19% 4 0.0 (3/2%)
295.63  (7/2°) 103.6% 2 100 70 192.12 (11/27) E2 1.87 3
233.9% | o8# 15 61.68 (5/2%) El 0.0249 4
402,78  (12+32%) 34109 3 3@ 61.68 (52%)
40289 1 100@ 00 (312 Ml 0.0292 4
42857  (5/2+2%) 20277 1 6.9% 12 22586 (7/2%)
261.9% 2 16" 3 166.70 (5/2*,7/2%)
367.0% 1 1007 14 61.68 (5/2+) MI1(+E2) 0.032 5 e
428.8% 4 45" 8 0.0 (32 s
47584 (9/2) 250.0% 2 45% 7 225.86 (7/2%) MI1(+E2) 0.096 6 e
4143% 2 100% 14 61.68 (5/2%) E2 g
48830  (5/2,7/2%)  262.5% 2 39% 8 225.86 (7/2%) B
321.2% 3 9.5% 20 166.70 (5/2+,7/2%)
426.6™ 4 100% 15 61.68 (5/2+)
488.3% 2 47% 10 0.0 (3/2%)
489.807  (3/2) 489.8@b 2 100@ 0.0 (3/2%)
50229 (15/27) 310.14 9 100 192.12 (11/27) E2 0.0455 7 B(E2)(W.u.)=105 7
55136 (11/27) 255.7% 2 29% 4 295.63 (7/27)
359.1% 4 100" 14 192.12 (11/2)
586.31  (3/2%) 419.69 1 1009 10 16670 (52%,7/2F) MI+E2 0.022 4
52479 3 629 12 61.68 (512%)
586.4@ 4 35@ g7 0.0 (3/2%)
619.10  (5/2+,7/2%) 143.2% 4 8 2 475.84 (9/2%)
190.5% 2 15% 3 428.57 (5/2+,7/2%)
393.3% 2 63" 13 225.86 (7/2%) MI1(+E2) 0.027 5
452.4% | 100" 13 166.70 (5/27,7/2%) E2(+Ml) 0.018 4
557.4% 3 35% 5 61.68 (52%)
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Adopted Levels, Gammas (continued)

7(133 Pr) (continued)

E:(level) " E,f L7 E/ i Mult. ¥ &
639.06  (1/2,3/2) 47219 3 389 14 16670 (5/2*,7/2%)
577.499 1 10099 19 61.68 (5/2*)
639.19 4 52@ 14 0.0 (3/24)
656.4 36089 3 100@ 295.63 (7/27)
679.20 383.5% 2 100% 295.63 (7/27)
70243 (11/2) 226.6" 3 # 475.84 (9/2%)
476.6% 1 100% 225.86 (7/2%) E2 0.01286 18
74401 (1/2*,3/2) 577.49Q 1 384@ 15 16670 (52F,7/2%)
682.3@ 2 36@ 6 61.68 (5/2%)
74399 1 1009 10 0.0 (3/24)
75312 (5/27/2%) 264.8% 2 18% 3 488.30 (5/2,7/2)
527.2% 2 65% 16 225.86 (7/2*)
586.3% 3 16" 3 166.70 (5/2%,7/2*)
691.4% 2 37 7 61.68 (5/2%)
753.1% 2 100" 17 0.0 (324
790.52  (13/27) 288.3 3 100 17 502.29 (15/27)
598.6 6 93 17 192.12 (11/27) D+Q
859.7 (5/2,7/2,9/2) se4.1? 3 1007 295.63 (7/27)
862.96  (5/27,7/2.9/2%) 374.4% 3 20% 5 488.30 (5/2,7/2)
387.4% 2 24# 5 475.84 (9/2%)
637.1% 1 1007 20 225.86 (7/2%)
696.1% 3 set 11 166.70 (5/2%,7/2*)
801.0% 3 77* 14 61.68 (5/2%)
87217 (5/2*,7)2%) 383.9% 4 39% 7 488.30 (5/2,7/2")
396.3% 2 2% 14 47584 (92%)
443.9% 4 18% 4 428.57 (5/2%,7/2%)
646.3% 3 2% 15 22586 (7/2)
810.5%% 5 619% 10 61.68 (5/2)
872.2% 2 100% 20 00 (3/24)
898.81 15469 4 26@ 8 74401 (1/2%3/2)
496.19 4 8@ s 40278 (1/2%,312)
732199 3 189Q g 16670 (5/2*,7/2%)
836.99% 4 269Q 11 6168 (52
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Adopted Levels, Gammas (continued)

7(133 Pr) (continued)

E;(level) " E,f I, E; i Mult. ¥ o& Comments
898.81 8992@ 4 1009 ;1 0.0 (3/2%)
903.59  (5/2%,7/2%) 428.1%5  97® 22 47584 (9/2)

4750 2 63% 16 42857 (52%,72%)
677.8% 4 100" 16 225.86 (7/2+)
73673 787 19 16670 (5/2+,7/2%)
841.9% 4 53" 16 61.68 (5/2%)
903.7% 4 44% 16 0.0 (3/2%)
910.97  (5/2,7/2,9/2) B1L7 2 278 679.20
3594% 4 100 20 551.36 (11/27)
6152% 6 86" 18  295.63 (7/27)
916.46  (7/27.9/2) 365.1% 2 1007 25 551.36 (11/27)
246" 4 70" 35 192.12 (1172)
938.46  (15/27) 435.8 3 100 502.29 (15/27)
746.4 4 33321 192.12 (11/27)
9392 (7/27.9/2%) 254 65t 20 16670 (5/2+,7/2%)
877.6" 5 100" 20 61.68 (522%)
9772 (52,7/2%) 810.54% 5 434% 11 166.70 (5/2*,7/2")
977.3% 3 100% 20 0.0 (32
984.39  (5/27,7/29/2%) 496.3% 4 36% 7 48830 (5/2.72%)
508.6% 4 100" 40 475.84 (9/2%)
555.7% 2 27% 6 428.57 (5/2+,7/2%)
758.3% 4 187 6 225.86 (7/2)
818.1% 3 3g# 7 166.70 (5/2+,7/2%)
922.8% 2 66" 13 61.68 (5/2*)
100162 (5/2+,7/2,9/2%) 4503% 2 100" 20 55136 (11/27)
525.7% 3 si* 12 475.84 (9/2)
s72.9% 4 48® 10 428.57 (527,724
939.9% 4 53" 10 61.68 (52)

1027.22  (5/2+,72.9/2)  5512% 2 63% 13 475.84 (92%)

s98.7% 1 100" 428.57 (5/2*,7/2)

1041.99  (1/2,3/2) 6392@ 2 100@ 402.78 (1/2%,3/2%)
1053.74  (19/27) 551.4 1 100 4 502.29 (15/27) E2 0.00868 73 B(E2)(W.u)=115 4
1055.65  (7/2+.,9/2%) 353.3% 2 4% 3 70243 (112%)
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Adopted Levels, Gammas (continued)

7(133 Pr) (continued)

E;(level) " E,f L7 E; i Mult. ¥ Comments
1055.65  (7/2+,9/2%) 436.4% 2 si* s 619.10  (5/2*+,7/2%)
580.0" 4 36" 6 47584 (9/2%)
627.1% 1 100" 10 428.57 (5/2*,7/2)
829.7% 3 15% 5 225.86  (7/2%)
888.9% 2 49% 10 166.70  (5/2+,7/2%)
993.5% 6 2% 6 61.68 (5/2*)
1058.31  (5/2,7/2.922)  439.0% 2 43% 7 619.10  (5/2*+,7/2%)
569.9% 4 90" 18 488.30 (5/2,7/2%)
832.5% 5 a5t 10 22586 (7129)
891.8% 2 100% 18 166.70 (5/2*,7/2%)
1081.45  (13/2) 379 702.43  (11/2%)
605.6 2 100 475.84 (9/2%) E,: complex peak.
1129.9  (7/27.9/2) 578.4% 4 71*36 55136 (11/27)
963.4% 5 1007 36 16670 (5/2*,7/2")
1167.11  (5/2,7/2,92%)  1000.3% 2 86" 16 166.70  (5/2*,7/2%)
1105.49% 2 100% 19 61.68 (5/2%)
117174 (15/27) 381.0 2 100 74 790.52  (13/27)
669.5 2 43 14 502.29  (15/27)
11884  (52+.72.9/2)  569.3% 4 64 21 619.10 (52+,7/2%)
712.5% 8 100" 43 475.84  (9/2%)
1220.4? 732.14@b 5 100 @ 489.80? (3/2)
123151 (5/2,7/2.92%)  802.8% 4 74% 18 42857  (52%,7/2%)
1169.9% 3 100% 21 61.68 (5/2%)
125530 (5/277/2.9/2)  502.1% 3 100 20 75312 (5/2.7/2%)
826.8% 3 os* 25 42857 (52%,7/2%)
1265.46  (17/27) 212.0 4 307 1053.74 (19/27)
4752 2 415 790.52  (13/27)
763.3 3 100 10 502.29  (15/27) MI+E2
1284.1  (52+,72.9/2)  808.3% 5 100" 24 47584 (9/2%)
855.5% 4 sof 17 42857  (52%,72%)
1295.77 819.9%0 4 100* 47584 (9/2%)
12973 (7/2+.9/2) 544.0% 3 100 19 75312 (5/2.7/2%)
594.8% 5 71* 16 70243 (1172%)
1308.5 1082.6% 3 100% 225.86  (7/2%)
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Adopted Levels, Gammas (continued)

7(133 Pr) (continued)

E:(level) 7 E,f 1t E/ i Mult. ¥ %
1312.7 836.9%% 3 100 475.84 (92%)
132539 (15/2%) 244 1081.45 (13/2*)
623.1 2 100 74 702.43 (11/2%) E2 0.00635 9
132554  (52+,72%)  572.3% 2 s3* 13 75312 (5/2772%)
837.2% 3 91 22 48830 (5/2,7/2%)
850.1% 6 1007 19 475.84 (9/2%)
1325.7% 3 91%* 19 0.0 (3/2%)
1366.5 937.9% 4 100% 428.57 (5/2%,7/2%)
1428.2 1202.3% 3 100* 225.86 (7/2%)
14313 1002.7% 4 100% 428.57 (5/2%,7/2%)
164831  (19/27) 47633 <63 1171.74 (15/27)
594.5 2 100 13 1053.74 (19/27)
709.7 2 7213 938.46 (15/27)
1146.1 5 15916 50229 (1527)
1656.73  (72+,92)  793.7% 6 77" 23  862.96 (52+.7/2,9/2%)
954.5% 9 3% 14 70243 (112%)
1105.49% 2 779% 23 55136 (11/27)
1228.0% 4 100" 23 428.57 (5/2*,7/2%)
1671.0  (19/27) 406 1265.46 (17/27)
499 117174 (15/27)
617 1053.74 (19/27)
1169 502.29 (15/27)
1706.03  (9/2*) 647.7% 3 4% 10 105831 (5/2,7/2.9/2)
721.3% 4 3s5% 7 984.39 (5/2+,7/2,9/2*)
833.8" 5 100" 21 872.17 (5/2*+,7/2%)
1004.1% 7 15% 5 702.43 (11/2%)
1277.4% 9 214% 6 428.57 (5/2%,7/2%)
1410.4% 2 si* 10 295.63 (7/27)
1514.1% 4 41% 10 192.12 (11/27)
1723.03  (7/2°9/2)  664.7% 2 36" 2 1058.31 (5/2,7/2,9/2)
667.4% 2 1007 20 1055.65 (7/2+,9/2%)
738.7% 2 63% 9 984.39 (5/2+,7/2,9/2%)
969.8% 3 19% 5 753.12 (5/2,7/2%)
1171.6% 2 20% 5 551.36 (11/27)
1294.5% 2 89% 19 428.57 (52+,7/2%)
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Adopted Levels, Gammas (continued)

7(133 Pr) (continued)

E;(level) " E,f I, E; i Mult. ¥ o& Comments
1723.03  (7/2°,922) 1497.2% 4 9% 8 22586 (72%)
1762.60  (23/27) 708.84 8 100 1053.74 (19/27) E2 0.00463 7
178528 (9/2*) 617.8" 4 41" 9 1167.11 (5/2,7/2.9/2%)
758.3% 4 45" 14 1027.22 (5/2*,7/2,9/2)
783.4% 5 76% 14 1001.62 (5/2+,7/2,9/2%)
801.3" 3 29% 10 984.39 (5/2+,7/2,9/2%)
1082.6" 2 50" 10 702.43 (1172%)
1166.5% 2 84t 17 619.10 (5/2*,7/2%)
1233.8% 9 16" 7 55136 (11/27)
1356.4% 3 34% 9 428.57 (5/2*,72%)
1559.4% 2 1007 21 225.86 (7/2%)
1723.2% 5 62" 14 61.68 (524
1788.8  (17/2%) 465 1325.39 (15/2*)
707.3 4 100 1081.45 (13/2*)
1796.54 629.4% 2 61" 13 1167.11 (5/2,7/2,9/2%)
740.8% 2 61% 14 1055.65 (7/2+,9/2%)
924.6" 3 75% 14 87217 (5/2+,7/2%)
1368.1% 4 34% 9 428.57 (5/2*,72%)
1570.6" 4 1007 21 225.86 (7/2%)
1828.47 826.8"0 4 100" 1001.62 (5/2*,7/2,9/2%)
19925  (19/2%) 6672728 49 14  1325.39 (15/2%) E2 0.00536 8
938.4 4 100 74 1053.74 (19/27)
203377  (21/27) 768.44 12 100 1265.46 (17/27) E2 0.00383 6  B(E2)(W.u.)>0.0015
204539 (19/2%) 256 1788.8  (17/2%)
720.0 3 10028 1325.39 (15/2%)
99207 <69 1053.74 (19/27)
211831 (7/2%.9/2) 1062.6" 4 so% 11 1055.65 (7/2%,9/2%)
1207.2% 2 12%5 91097 (5/2.7/2.9/2)
1416.0% 5 16" 7 70243 (11724)
1642.5% 2 100" 19 475.84 (9/2%)
1689.8% 2 63" 12 42857 (5/2%,7/2%)
1892.5% 7 23%8 22586 (72%)
2179.8 1121.5% 4  100% 1058.31 (5/2,7/2,9/2)
220330 (19/2%) 169.75 15 96 4 2033.77 (21/27) El 0.0589 9 B(E1)(W.u.)>5.2x10~7
554.9 1 100 7 1648.31 (19/27)
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Adopted Levels, Gammas (continued)

7(133 Pr) (continued)

&

E;(level) " E,’ I, E/ i Mult. ¥ @ Comments
220330 (19/2%) 11494328 765 105374 (19/27) El 0.00070 I B(E1)(W.u.)>1.3x107°
23309 (23/2) 568 1762.60 (23/27)
660 1671.0  (19/27)
1277 1053.74 (19/27)
235220 (21/2%) 148.88 16 100 220330 (19/2%) MI+E2 0475
23564 (21/2%) 567.8 3 318 17888 (172%)
130284 1004 105374 (19/27) El 0.00063 1
2445090 (23/2%) 399.7 2 378 204539 (19/2%)
4525 4 528 19925 (1912%) E2 0.01484 22
6824629 1004  1762.60 (23/27) El 0.00190 3
247398 (23/2) 44021 100 2033.77 (21/27) MI+E2  0.020 4
2554.7 2388.0% 8 100% 166.70 (5/2*,7/2%)
257503 (27/2) 812449 100 1762.60 (23/27) E2 0.00336 5
25769 (23/2%) 585 7624 19925 (19/2%)
814 10024 1762.60 (23/27)
25978 (2312%) 24561 100 235220 (21/2%) MI+E2  0.101 6
2673.8 885 1788.8  (17/2*)
269207 (21/2,23/2%) 489 220330 (19/2%)
929 1762.60 (23/27)
27220 (25/2) 959.43 100 1762.60 (23/27)
27447 (25)2%) 299 2445.09 (23/2%)
38842 1007 23564 (21/2%)
981.8 4 377 1762.60 (23/27)
28024 (2312%) 757 100 204539 (19/2%)
20249 (25/2%) 32701 1005 25978 (23/2%) MI+E2 0044 6
5725 3 539 235220 (21/2%)
29332 (27124 188 27447 (25/2%)
488.13 100 2445.09 (23/2%) E2 0.01203 17
295388 (25/27) 47991 10018 247398 (23/27)
920.1 3 375 203377 (21/27)
30782 (27/27) 504 2575.03 (27/27)
747 2330.9  (23/2°)
31925 (27/2%) 616 10026 25769 (23/2%)
747 <66 2445.09 (23/2%)
32523 (21/27) 1049.13 100 220330 (19/2%)
32745 (29/2%) 341 29332 (27)2%)
52083 1005 27447 (25/2%) E2 0.00965 14
3319.5  (27/2%) 39446 12 1005 29249 (25/2%) MI+E2 0026 5
722.0 5 11212 25978 (23/2%)
3711 (23/27) 118.8 1 342 02523 (212) MI+E2 097 I8
773.6 2 4221 2597.8 (23/2%)
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Adopted Levels, Gammas (continued)

7(133 Pr) (continued)

Ei(level)  J7 E,f L7 E; 7o Mut o&
33711 (2327) 1019.13 1008 235220 (21/2%) El 0.00086 1
34383 (3127) 86357 100 2575.03 (27/27)
34642 (2727) 51032 10020  2953.88 (25/27)
990.2 3 535 2473.98 (23/2)
3529.1  (2927) 80703 100 27220 (25/27)
3536.0  (2527) 1650412 1007 33711 (2327) MI+E2 0343
9378726 166 17 25978 (23/2%)
35648 (31/2*) 290 32745 (29/2%)
63163 1006 29332 (2727) E2 0.00614 9
37673 (29)2%) 44771 1007 33195 (27)2*) MI+E2  0.019 4
842.8 3 27518 29249 (25/2%)
3786.9  (27/27) 25096 12 1006 35360 (2527) MI+E2 0.0956
861.6 3 6710 29249 (25/2%)
38197 (3127) 381 34383 (31/27)
742 30782 (27/27)
38824 (312F) 608 7723 32745 (2912%)
690 10023 31925 (27/2%)
949 <58 29332 (27/2%)
39593 (29/27) 49522 757 34642 (27/20)
100533 1007  2953.88 (25/27)
3972.8  (33/2%) 408 3564.8  (31/2%)
69832 1006 32745 (29/2%)
41068 (2927) 115295 100 2953.88 (25/27)
41236 (2927) 336729 100 3786.9 (2727) MI+E2 00416
4510  (G127) 14422 317 41068 (2927) MI+E2 0527
29177 1007 39593 (2927) MI+E2  0.061 7
786.8 3 166 34642 (27/27)
42637  (312%) 49641 10010 37673 (2927) MI+E2 0014 3
944.4 3 5510 33195 (2724
43038  (3527) 86557 100 34383 (31/27)
43519 (352%) 78714 100 3564.8  (31/2%)
43778 (3327) 12681 546 42510 (31/27) MI+E2 0.79 I3
848.7 3 806  3520.1 (29/27)
939.62  100.022 34383 (31/27)
45332 (31/27) 409469 100 41236 (29/27) MI+E2  0.0024 5
45737 (3527) 19591 100 43778 (3327) MI+E2 02005
46776 (35/2%) 705 <47 39728 (33/2%)
795 100 19 38824 (31/2%)
1113 <47 3564.8  (31/2%)
47933 (332%) 52961 1009 42637 (31/2%)
1026.8 5 459 37673 (292%)
48054  (372%) 83262 100 3972.8  (33/2%)
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Adopted Levels, Gammas (continued)

7(133 Pr) (continued)

Ei(level)  J7 E,f L7 E, 2 Muik o&
48175  (372) 24381 1006 45737 (3527) MI+E2  0.104 6
4397 3 5814 4377.8 (33/27)
5005.1  (3327) 47181 100 11 45332 (31/27)
882.2 3 20526 41236 (29/27)
51139 (39/27) 29641 1005 48175 (3727) MI+E2  0.059 7
540.2 4 2813 45737 (35/27)
51713 (3927) 86757 100 4303.8 (35/27)
52604 (39/2%) 90854 100 4351.9 (35/2%)
53541 (352%) 56092 1007 47933 (33/2%)
1090.2 5 7313 42637 (31)2%)
54647  (41/27) 350817 1006 51139 (3927) MI+E2 0.0366
6472 3 8.8 15 4817.5 (37/27)
55326 (3527) 52761 1009 5005.1 (33/27)
10006”3375 45332 (31/27)
55645 (3912%) 759 <58 4805.4 (37/2%)
887 10023 4677.6 (35/2%)
57446 (412%)  939.1829 100 4805.4 (37/2%)
58683 (4327) 40361 1004 54647 (4127) MI+E2  0.0025 5
754.4 3 72 51139 (39/2)
59068 (372%) 55282 1006 53541 (35/2%)
11129 5 896 47933 (332%)
6093.1  (4327) 92182 100 51713 (39/27)
61065  (37/27) 57412 1006  5532.6 (35/27)
1101.0 3 677  5005.1 (33/27)
62644 (432%) 100407 100 5260.4 (39/2*)
63224 (4527) 4540619 1007  5868.3 (43/27)
857.6 3 253 54647 (41/27)
65185  (432%) 954 100 5564.5 (39/2*)
67246  (3927) 61812 1005 61065 (37/27)
1191.9 3 476 55326 (35/27)
67648  (452%) 102024 100 5744.6 (41/2%)
68234  (4727) 50095 1006 63224 (4527)
955.0 5 286 58683 (43/27)
7083.1  (4727) 99007 100 6093.1 (43/27)
7336.6  (41/27) 61203 100 10 6724.6 (39/27)
12300 5 5510 61065 (37/27)
73404 (4712%) 1076 100 6264.4 (43/2%)
73716 (4927) 54822 1007 68234 (47/27)
1049.3 3 437 63224 (4527)
75345 (472%) 1016 100 6518.5 (43/2%)
78588  (49/2%) 1094 6764.8 (45/2%)
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Adopted Levels, Gammas (continued)

7(133 Pr) (continued)

E;(level) Iz Eﬂ I, Ef J ; Comments
7969.2 (51/27)  597.63 10014  7371.6  (49/27)
11457 5 31 14 6823.4  (47)27)
8122.1 (51/27) 1039 100 7083.1  (47/27)
8477.4 (51/2%) 1137 100 73404  (47/2%)
8613.8 (53/27) 6447 3 100 24 7969.2 (51/27)
12422 5 48 24 7371.6  (49/27)
8621.5 (5127) 1087 100 75345  (47/2%)
9016.8 (53/2%) 1158 100 7858.8 (49/2%)
9200.1 (85/27) 1078 100 8122.1 (51/27)
9666.4 (55/2%) 1189 100 8477.4  (51)2%)
10227.8 (572%) 1211 100 9016.8  (53/2%)
10342.1 (59/27) 1142 100 9200.1 (55/27)
10909 .4 (59/2%) 1243 100 9666.4  (55/2%)
11561.1 (63/27) 1219 100 10342.1 (59/27)
12200.4 (63/2%) 1291 100 10909.4  (59/2%)
12860 (67/27) 1299 100 11561.1 (63/27)
14211 (7127) 1351 100 12860 (67/27)
390.0+y J+1 390 100 y (51/2)
800.0+y J+2 410 390.0+y J+1
800 100 y (51/2)
1230.0+y J+3 430 20 3 800.0+y J+2
840 100 5 390.0+y J+1
1671.0+y J+4 441 175 1230.0+y J+3
871 100 3 800.0+y J+2
2138.0+y J+5 467 1671.0+y J+4
908 100 1230.0+y J+3
2614.0+y J+6 476 19 5 2138.0+y J+5
943 100 4 1671.0+y J+4
3117.0+y  J+7 979 100 2138.0+y J+5
3627.0+y  J+8 1013 100 2614.0+y J+6
4167.0+y  J49 1050 100 3117.0+y J+7
4712.0+y  J+10 1085 100 3627.0+y J+8
5288.0+y J+11 1121 100 4167.0+y J+9
5868.0+y J+12 1156 100 4712.0+y J+10
6480.0+y J+13 1192 100 5288.0+y J+11 Ey: 1195 (1997Ha05).
7096.0+y J+14 1228 100 5868.0+y J+12
7745+y J+15 1265 100 6480.0+y J+13 Ey: 1269 (1997Ha05).
8395+y J+16 1299 7096.0+y J+14
9066+y J+17 1321 100 7745+y  J+15 E,: 1345 (1997Ha05).
9775+y J+18 1380 100 8395+y J+16
10478+y J+19 1412 100 9066+y  J+17 E,: 1429 (1997Ha05).
11225+y J+20 1450 100 9775+y  J+18

L1-"9d gy
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Adopted Levels, Gammas (continued)

7(133 Pr) (continued)

Eleve)  J7  E,T i E; 7| Bieve) T ISHU S E/ i
11967+y  J+21 1489 100 10478+y J+19 | 16356+z  J1+26 1736 100  14620+z J1+24
12755+y  J+22 1530 100 11225+y  J+20 821.0+4u  J2+2 821 100 U (552)

784.0+z J1+2 784 100 7z (53/2) | 1706.0+u J2+4 885 100 821.0+u J2+2

1638.0+z J1+4 854 100 784.0+z J1+2 2667.0+u  J246 961 100 1706.0+u J2+4
2571.0+z  J1+6 933 100 1638.0+z J1+4 3702.0+u  J2+8 1035 100 2667.0+u J2+6
3584.0+z J1+8 1013 100 2571.0+z J1+6 4812.0+u  J2+10 1110 100 3702.0+u J2+8
4682.0+z J1+10 1098 100 3584.0+z J1+8 5996.0+u  J2+12 1184 100 4812.0+u J2+10
5864.0+z J1+12 1182 100 4682.0+z J1+10 7260+u 12+14 1264 100 5996.0+u J2+12
7130+z J1+14 1266 100 5864.0+z J1+12 8602+u J2+16 1342 100 7260+u  J2+14
8481+z J1+16 1351 100 7130+z  J1+14 | 10022+u 12+18 1420 100 8602+u  J2+16
9909+z J1+18 1428 100 8481+z J1+16 | 11522+u J2+20 1500 100 100224+u  J2+18
11399+z J1+20 1490 100 9909+z  J1+18 | 13098+u 12422 1576 100 11522+u  J2+420
12971+z J1+22 1572 100 11399+z  J1+20 | 14754+4u 2424 1656 100 13098+u  J2+22
14620+z J1+424 1649 100 12971+z J1+22

¥ From (HIxny), unless otherwise stated.

¥ From a(exp), DCO, y(lin pol) values.

# From 3°Nd ¢ decay (70 s).

@ From 133Nd & decay (=70 s).

& Total theoretical internal conversion coefficients, calculated using the Brlcc code (2008Ki07) with Frozen orbital approximation based on y-ray energies, assigned
multipolarities, and mixing ratios, unless otherwise specified.

¢ Multiply placed with intensity suitably divided.

b Placement of transition in the level scheme is uncertain.

81-"ad e,
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133 133
59 })1‘74'19 From ENSDF 59 Pr74'19
Adopted Levels, Gammas
Level Scheme
Intensities: Relative photon branching from each level
&
&
12424 DS 14754+u
£
12422 RIS 13098+u
S
12+20 NS 11522+u
S
S
12+18 NN 10022+u
I
J2+16 ~oS 8602+u
IEA
J2+14 ~ 3 7260+u
I
J2+12 NS 5996.0+u
NS
J2+10 > 4812.0+u
18 s
J248 S 3702.0+u
S N
1246 i ¥ S 2667.0+u
l ® TS
J2+4 BN 1706.0+u
1242 v e 821.0+u
(55/2) vy 2 - u
J1+26 S 16356+z
?
°
1424 S S 14620+2
”,S‘v
J1422 Y8 1297142
&
J1+20 S 8 11399+z
,\%
> N
J1+18 ~ S 9909+2
i 5
J1+16 NS 848147
l $
Q N
J1+14 ~ ~N 7130+z
o
SRS
J1+12 i S~ 3 5864.0+2
J1+10 i s 8 4682.0+z
J1+8 ) 3584.0+z
T1+6 18 2571.0+
N 571.0+z
J1+4 ¢ FTS 1638.0+2
T1+2 \ »—s [ 784.0+z
(5312) \ g RS / z
Je22 v A 12755+y
J+21 oS 11967+y
1420 IS K 11225+y
J+19 MRS 10478+y
J+18 [¥ s~ 8 9775+y
J+17 v | 377 9066+y
J+16 v SIS / 8395+y
O 7745+
L A N A
J+14 vy | & Sﬁ - 7096.0+y
J+13 v [ &S s 6480.0+y
J+12 v > \@i\\ 5868.0+y
J+11 vy [~ & 5288 0+y
J+10 ] i I 4712.04y
J+9 4167.0+y
v
G20 0.0 6.5min3
133
50 Proy
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133 133
59 })1‘74'20 From ENSDF 59 Pr74'20
Adopted Levels, Gammas
Level Scheme (continued)
Intensities: Relative photon branching from each level
L
1410 S s 471204y
S
S
149 N Q 4167.0+y
S
g
J48 S s 3627.0+y
N
=)
147 § 3117.0+y
$-2
o o
146 xR s 2614.0+y
S
o A
145 S ¥ Sa 2138.0+y
NN
44 & So 1671.0+y
v
S
J+3 i i N 1230.0+y
SO
142 l SY 8 800.0+y
N
I+l i S $ 390.04y
(5172) e y
(71727) 14211
s
$
(67/27) N 12860
$
&
(63/2%) ~ 122004
S
S
&
(63/27) DA 11561.1
N
@
o
(59/2+) v | Y S 10909.4
.;\/ \§
(59/2°) NN 10342.1
(5712%) s 10227.8
(zggl) o 9666.4
(52/2+) S s 9200.1
(53 +) A 9016.8
G125 a8, 86215
(32) S =& 8613.8
512%) S*{\\I;V';Qj\\ / 8477.4
(51727) ST s / 8122.1
(5127) 0o 7969.2
(49/27) TS e S e / 7858.8
@725 $—p ﬁ}ﬂ < 7534.5
) SR 7371.6
@727) ~S° 7340.4
“727) 7083.1
47/27) 6823.4
(452%) 6764.8
(43/21) 6518.5
(45/27) 6322.4
+
C2N) 00, 6.5min3
133
50 Proy
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133 133
Bpr,,-21 From ENSDF 59 P74

-21

Adopted Levels, Gammas

Legend

Level Scheme (continued)

Intensities: Relative photon branching from each level

,,,,,, » Y Decay (Uncertain)

N
SES
+ QA
@t Sy 7340.4
@172°) 7336.6
$
S
_ S
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& \QQ \§
b,?@ 9 é\-’ @\@
) TS o 68234
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S
$
"
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(45/2°) EYSE as 6322.4
“32) RN 6264.4
SR o Q
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Fo A
S e o
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P
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SRS
NS b
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= o= %o—— :
(352) NG SIS 5532.6
41/27) I — o — 5464.7
I S $
(35/2+) ‘ RIS 5354.1
| *
(o) ‘ S ooes 52604
(39/2) 1 TS e S 51713
G92°) ! ekl Qﬁ\%i e 5113.9
! v —
(332) | S o o 5005.1
! QD W
(37127) ! w FEo S o 4817.5
(37727) ' TP e b—o 4805.4
- N Sy
(3327) \ ARGt S 47933
(35127) ! SIS S § 4677.6
| %Q_V,\Q .
G
(35/27) | Q Ki 4573.7
G127) (] 4533.2
(3312°) 4377.8
(35/2%) 43519
(352°) 4303.8
(31/2%) 4263.7
(29/2°) 41236
(3312 3972.8
31/2%) v 3882.4
(912%) 37673
31/24) 3564.8
(324) 0.0
133
59 PT74

6.5 min 3
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133 133
59 })1‘74'22 From ENSDF 59 Pr74'22
Adopted Levels, Gammas
Level Scheme (continued)
Intensities: Relative photon branching from each level
5
s &
£
Se§ S
o AN B N NN INY
S & o \ S
(3312°) SIS § & ogw 4377.8
(3527) AT IS 4351.9
YT PN $ .
GS72) A NN 4303.8
3127 SPI— 4263.7
G12) S 4251.0
Q&N
o 9
(29/127) 5 & 4123.6
2912°) N 4106.8
SN
~ N
SEIBIN
(3321 Sk Sg . S 3972.8
29727) IS s 3959.3
NS S
(31/2%) TS oY o 8 3882.4
Vo o & N
3127) X o5 Qf 3819.7
(27127) RS 3786.9
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D
r\\Q © :/
<’ o8
S5 o9 §
3124 VS S . 3564.8
(252°) S5 - 3536.0
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Qi2°) YU ead g 3464.2
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(2312) N AN ngf(g, S 3371.1
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2927 T ss 3274.5
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@124 TE 31925
@127) RS 30782
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(19721) 220330 <35ns
Gr2H 00 65min3
133
50 Proy

22



133
59 Pr74-23

From ENSDF

133
59 Pr74-23

Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level

,\9\' ,\QQ. ‘3, :/
(25/27) s ad 2953.88
(27/2%) ¥ oy 29332
(@512%) 5 s 2924.9
@\ S \§
(23/21) NG I ) 2802.4
(@s/2") FEY > s 27447
@52) LR o 27220
st L Y Y S o ____: 2692.0
il 2 ol S 2673.8
@3t VSN g 2597.8
23127) T ¥ S 8 2576.9
@12) R 2575.03
v § S 2554.7
(23127) ! Y EXon o & 2473.98
232%) SV ga & 2445.09
@12 TS & 2356.4
@12t YV e w 2352.20
(23127) Ve s 23309
(192%) 2203.30
2179.8
(19/2%) 2045.39
(21/27) 2033.77
1924 1992.5
a72h) 1788.8
(23127) 1762.60
(19127) 1671.0
(19727) 1648.31
(5/2,7/2,9/2) 1058.31
(19727) 1053.74
(5127,712%) 166.70
(312+) 0.0
% Pryy

<35ns

<35ns

237ps7

6.5 min 3
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133
5o Pry,4-24

From ENSDF

133
59 Pry,4-24

Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level

Legend

» 7Y Decay (Uncertain)

¢ e £ e v 3
vy o o S Q
& £ > N N o =) S
anton) 8 Yy v s 5 QSQ & . 211831
% S &
(19/2+) SR ’g?? S 2045.39
212°) LA 203377 <35ns
(19/27%) Q' © 1992.5
S S x
o N ~
S & oo $
,,,,,,,,, S DR O I I O PR S A N NS - o ____ 1884
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1772) ‘ 1788.8
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
(15/2+) | 132539
|
(1727) | 1265.46
|
|
|
(5/2,7/2,9/2+) | 1167.11
|
132+ | 1081.45
(7727 9127) \ 1055.65
(19/2°) ; 1053.74  2.37ps7
(5027 7/2,9/2%) ¥ 1001.62
(5/2,7/2.912) 910.97
(512%,712%) 872.17
(11/2%) 702.43
9/2%) 475.84
(5/2+.712%) 428.57
(712%) 225.86
327%) 0.0, 6.5min3
133
59 Pryy
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13 133
25Pr,-25 From ENSDF 39 Pr7y-25

Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level
@ Multiply placed: intensity suitably divided

§SISX S0 00y S
P I I IS oy o &
'@@b‘?'@@é\’ﬁﬁv%"\o‘cv QOO Q
/2% SISO F P ETI8 S v o 178528
= R AT SR )
(23/27) SRR M-I SV S SISO o~ 1762.60
— NN NIRRT I IA S

(2792) FEEFETE S5 1723.03

[C73D) N R R 0 AN 1706.03

(19/2) A SN 1671.0
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(19727) 1648.31
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(5127.712.9127) 984.39
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(512,712%) 753.12

(112%) 702.43
(5/2%,7/2%) 619.10

(11727) 551.36

(15/27) 502.29  44.5ps 27
(5/2+,7/12%) 428.57

(7/27) 295.63

arh) 225.86

(11/27) 192.12 11s2
(5/2%) 61.68

+
(3/27) 0.0, 65min3
133
50 P74
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13 133
25Pr,,-26 From ENSDF 39 Pry-26

Adopted Levels, Gammas

Legend
Level Scheme (continued)

Intensities: Relative photon branching from each level
@ Multiply placed: intensity suitably divided
,,,,,, » ¥ Decay (Uncertain)
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133
59 Pr74-27

From ENSDF

133
50 Pr74-27

Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level
@ Multiply placed: intensity suitably divided

@
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6.5 min 3
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133
26 Pr,,-28

From ENSDF

133
50 Pr74-28

Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level
@ Multiply placed: intensity suitably divided

Legend

,,,,,, » ¥ Decay (Uncertain)
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133
59 Pr74-29

From ENSDF

133
5 Pr74-29

Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level
@ Multiply placed: intensity suitably divided
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13 133
BPr.,-30 From ENSDF 39 Pr7y-30

Adopted Levels, Gammas

Level Scheme (continued) Legend

Intensities: Relative photon branching from each level
@ Multiply placed: intensity suitably divided

,,,,,, » 7Y Decay (Uncertain)
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133
59 Pr74-31

From ENSDF

133
59 Pr74-31

Adopted Levels, Gammas

Band(C): 3/2[541]
(hy12) 1-gp prolate
band, a=-1/2
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Band(D): 3-qp band based

on the (19/27) state,

o=-1/2;
configuration=75/2[413]
©n’(hiy,);
Q=2.5-3.0 eb at low
spin, but increases

(55/27)

1078

(51/27)

%

9200.1

8122.1

Band(B): 75/2[413]
(g712) 1-qp prolate

band, o=-1/2
Band(A): 752(413) (2320 28024
(g712) 1-qp prolate
band, o=+1/2 757
a92") 2045.39
17/2%) 1788.8
720
707 aset) | 132539
32 | 108145, \
623
6‘06 a2t | 70243
02 | 41584 , i
‘ anh 225.86
&2 4 §1.6s> y =

%

1039

47/27) 7083.1

%

990

(43/27) 6093.1

%

922

(39/27) 51713

%

868

(35/27) 4303.8

%

866

31/27) 3438.3

%

864

(27127) 2575.03

%

(23127) 1762.60

7

19/27)
551
(15/27) 502.29
11/27) 310 192.12
133
59

beyond 3.0 eb at high
Spin Band(E): 3-qp band based
. on the (21/27) state,
(63/27) 12200.4 a=+1/2,
configuration=75/2[413]
®7Tz(h%1/2);
1291 Q=2.5-3.0 eb at low
spin, but increases
+ X i
(59/27) ¥ 10909.4 beyond Ssgiflb at high
1243 (57/2%) 10227.8
4
(55/27) v 9666.4 o
+
Lo 329 | 90168
(51/2%) 84774
1158
(49/2%)

v 7858.8

1137

47/2%) 7340.4
1094

1076 @s2h) y 67648
@32 | 62644 1020

1doa (41/2%)
(3929) | 52604

o0 (3712%)

N

(352) § 43519 o5

. (33/2%)
(31/27) 3564.8 698

& G292 | 345
272%) 2933.2 5‘30

I S.@527) T 27447

488 ! M
(2312%) 2445.09 @12%) 388 3564

Pryy

(19/2+) 452

1992.5

Band(F): 3-qp band based
on (23/27) state,
a=-1/2, probable

configuration=73/2[411]
®n* ()

(51/27) 8621.5

1087

@) o 7534.5

1016

“327) 6518.5

954

(31/2%)

690
Qm27) 3192.5

616
(23/27) & 2576.9

31



133
50 Pryy-32

From ENSDF

133
59 Pry,-32

Band(H): K"=(21/27)
3-qp band, o=+1/2,
configuration=75/2[413]
@v2(7/2[404],
9/2[514])

Band(G): K"=(21/27)
3-qp band, a=-1/2,
configuration=715/2[413]
®v2(7/2[404],
9/2[514])

(29/27)

3959.3

(27127) 3464.2

y  2953.88

2033.77

Adopted Levels, Gammas (continued)

Band(K): 3-qp oblate
deformed band based on
the (23/27) state,

a=-1/2;
configuration=711/2[505]
(hn/%)QCVz(
hiip)
(39/27) 6724.6
Band(J): K"=(19/2")
3-qp band, a=+1/2,
configuration=73/2[541]
@v2(7/2[404],
9/2[514]) 1192
Band(I): K*=(19/2") (37/2%) 5906.8
3-qp band, a=-1/2,
configuration=73/2[541]
@v2(7/2[404],
9/2[514]) (35/127) 5532.6
(35/2%) 5354.1 \
— 1113 ‘
\
\
1001
\
4
1090 (332) y 47933 }
\
31/27) 4533.2
+
G12%) o 42637 1027
od4 @2 | 3613 272) 3786.9
(23/27) 3371.1
@721 3319.5 843 v
722 (25/21) 2924.9
(23/27%) 572

(2127) l 2352.20

(19/2%) 2203.30

133
59 Pryy

Band(L): 3-qp oblate
deformed band based on
the (21/27) state,
o=+1/2;
configuration=711/2[505]
(hy12)@V(

h%l/z)

(4127) 7336.6

1230

(3727) ¢ 6106.5

1101

(3327) 5005.1

@I27) 4123.6

(25/27) 3536.0

“a (21727) 3252.3
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From ENSDF

133
59 Pr74-33

Adopted Levels, Gammas (continued)

Band(N): 5-qp band based
on the (29/27) state,
a=+1/2,
configuration=73(5/2[
413103, )@V (7!

Band(M): 5-qp band based
on the (31/27) state,
a=-1/2,
conﬁguration=n3 (52

4131,h2, )@V (7! 2[404],9/2[514])
2[4041,9/2[514])
(53/27) 8613.8
(51/27) 7969.2
@92) 3 73716

]
—y 1146
@m27) 7y

68234 , —(@527) |, 63224
5868.3 , ~ (4172 5464.7
58

Band(O): SD-1 band

J+21 11967+y

1489
J+19 L 10478+y

1412
J+17 L 9066+y

1321
J+15 ) T74S+y

1265
J+13 6480.0+y

J+11 1192 5288.0+y
J+9  11214167.04y

J+7  10503117.04y
979 2138.0+y

908 1230.0+y
840 390.0+y

J+5
J+3
J+1

133
50 Pryy

Band(P): SD-2 band

J+22 12755+y

Band(Q): SD-3 band

J1+26 16356+z

1736

J1+24 14620+z

1649
J1422 ¢ 129714z

572

1
J1420 ¢ 11399+z

1490
J1+18 ¢ 9909+z
1428
J1+16 8481+z

1351
J1+414 § 7130+z

J1+12 “{“ 5864.0+2

J1410 "1 4682.0+2

J148 198 3584.042
Ji1+6 193 2571 042

J1+4 933 1638.0+z

J142 834 784.0+z
(5312) 784 z

1530
J+20 ] 112254y

1450
J+18 97754y

1380
J+l6 83954y

1299
J+14 7096.0+y

1228
J+12 5868.0+y

1156
J+10 4712.0+y

J+8 1085362704y

1013
J+6 2614.0+y
943 1671.0+y

871 800.0+y
(51/2) 800 y
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5o Pry4-34

From ENSDF

133
59 Pry,4-34

Adopted Levels, Gammas (continued)

Band(R): SD-4 band

J2+24 14754+u

)

1656

S
[ S
+
(53
[

13098+u

1576

G
[S]
+
[ S
>

11522+u

1500

J2+418 ¢ 10022+u

L

1420

J2416_y  8602+u

L

1342

G
[ 5]
+
—
'S

7260+u

1264
5996.0+u

G
[S]
+

Juiy
(5]

1184
4812.0+u

G
[ 5]
+
—
=

1110
J2+8 3702.0+u

i

1035
J2+6 2667.0+u

i

961
J2+4 1706.0+u

i

885
J2+2 821.0+u

i

82
55/2)

|

Band(S): Based on
(15/27) state; possible
AJ=2 level sequence
(1988Hi04)

(3127) 3819.7

T
742

(27127) * 3078.2
747

(23127) * 2330.9

~y 660
a927) 1671.0

as2-) 49° 117174

133
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