165(? Dy91 -1 From ENSDF - Evaluated December 2015 165g Dy9l'1

130Nd(12C,5ny),12*Sn(*%S,3ny)  2002Ha55,2005Pi21

History
Type Author Citation Literature Cutoff Date
Full Evaluation N. Nica NDS 132, 1 (2016) 4-Dec-2015

Additional information 1.

1982EmZZ: progress report, see 1984Em02 for results.

1984Em02: 25Mg(136X<3,4ny) reaction with E(130Xe)=557 MeV. v measured with Ge and Nal detectors. Level lifetimes deduced
by recoil-distance method.

1993Ri05: 12#Sn(30S,3ny) at ~ 158 MeV. Ey measured with Ge detector array and given for 14 y’s.

2002Ha55: ONd(12C,5ny) at 65 MeV. Measured Ey, yy using the GEMINI detector array comprised of 12 BGO
Compton-suppressed HPGe detectors which were at 32°, 58°, 90°, 122°, and 148° with respect to the beam direction.

2005Pi21: '24Sn(*%S,3ny) at 165 MeV. Measured Ey, Iy, yy using Gammasphere array of 93 large-volume Compton-suppressed
Ge detectors. Also 30Te(3*S,a3ny) at 170 MeV. Measured Ey, Iy, yy using Euroball III array of 14 seven-element ‘Clusters’,
26 four-element ‘Clovers’ and 30 single-crystal Ge detectors, all detectors were Compton-suppressed. An inner BGO ball was also
used. Cranked Nilsson-Strutinsky calculations without pairing done for very high-spin states.

The band structure, backbending, signature splitting, rotational alignments, deformation differences, and shape transitions are
discussed in 2005Pi21, 2002Ha55, 2000Ha59, 1994Mul0, 1993Ri05, and 1977Hj01.

157Dy Levels

Before 2005Pi21 scheme was primarily from 2002Ha55 with levels added above J = 53/2 from 1993Ri05 and level Ty, from
1984Em02. The actual most extensive level scheme is that of 2005Pi21 with eight bands that extended the six bands of 2002Ha55
and added two new bands. All y-ray and level energies of 2005Pi21 are rounded off to integer values with no uncertainties and no
intensities for 7y transitions. The level scheme of 2002Ha55 was constructed from coincidence relations, intensity balances, and
DCO ratios, however no y-ray energy uncertainties, intensities or DCO ratios were reported. Because the more precisely reported
values, the Ey data of 2002Ha55 were preferred for the common portion of the level scheme.

E(leve) T+ yr# Tip@ | EQeve™ ¥ Tip@ | Edeven™  yo# T1n@
0.0 3p- 117352 1902~ 2978.2&¢ 330~
61.0¢  5/2° 126248 212~ 3078.7¢  35/2*
14730 72 1280.1¢ 23/2* 3157 (35/27)
16154 9p* 13% us 2 | 1358.3¢  21/2- 324797 350-
1989/ 112 21.6ms 16 | 15220/ 232 33177 3502
2111 7p¢ 1651.84 292t 128 ps 21 | 3440" (37/27)
23804 13+ 1654.90 2312~ 3519.64 412t 0.32ps 2!
257.1€ 92~ 1792.58 252~ 3551.58 372"
297.5¢ 112+ 1806.7¢  272* 3s561.2%¢ 3770~
37448 132" 1849.1€ 252~ 3713¢ (39/27)
40078 112- 207255 272 3801.2¢ 392+
43484 1712t 217720 272 3862.1 392
511.0¢ 15/2+ 221799 332+ 0.69ps 14 | 393587 3972~
547.9¢ 132~ 2359.48  29/2- 40311 (41/27)
57031 1572 2381.4¢  29/2- 418158 412~
74604 212* 103 ps I8 | 24102¢  31/2* 4201.7€ 4127
749.2b 152~ 2651.8/  312- 423994 452t 0.54 ps 24
78498 17/2° 2686 (31/27) 43481 (43/27)
843.4¢ 19/2* 273490 3127 4512.9F 432
920.0¢ 172" 284360 372t 042ps8 | 45682¢  43)2*
101621 1912~ 2896/ (33/27) 4596.870  (43/27)
1156.64 252t 42ps7 | 294838 332" 4698 (45/27)

Continued on next page (footnotes at end of table)
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From ENSDF

157
66 PYo172

150Nd(12C,5ny),124Sn(36S,3ny)

2002Ha55,2005Pi21 (continued)

157Dy Levels (continued)

EdeveD™  7* | BEeven™  7* | Edeved™  7* | Edlevel)* y#
485728 452 66554 57/2+ 90377¢  (6527) | 127194 812*
4887¢ 45/2" 6799/ 5502~ 90848 652~ 13070"  (81/27)
500279 492+ 7045¢ 5572+ 93918 (67/27) | 1381178 (83/27)
50531 @727y | 70460 57/27) | 94734 692+ 139054 85/2+
5217/ 472" 72268 57/2- 9580/ 672~ | 140557 (85/2")
5361¢ 47/2* 7235¢ 57/2" o824 6927y | 14257"  (85127)
5430" 49/27) | 7493 (59/27) | 100157€  (69/27) | 148807  (87/27)
55908 492~ 75494 61/2* 100868 69/2" 151479 gop+
5621¢ 492~ 7675 592~ 104280 (71/27) | 15487 (8927)
5805.54 532+ 7922M 61/27) | 105054 732+ | 160057 (91/27)
5815¢ (51727 | 79557¢ 59/2* 1614 7172~ 164484 932+
5979/ 512 | 81097¢ 61/27) | 10856"  (73/27) | 167692%  (93/27)
6180¢ 512+ 81328 61/2" 115231 (75/27) | 171942 (95/27)
6215" (53/27) | 8413 ©63/27) | 115874 7772+ 178224 972+
63808 532~ 84884 652+ | 1169827 (75027 | 181067"  (97/27)
6404¢ 53/2" 8602/ 63/2" 11941%  (7727) | 192519 101/2*
66281 (55/27) | 8847h 6527) | 126698 (7927 | 2073779 (105/2%)

 For Ey’s from 2002Ha55 from least-squares fit to Ey’s by compilers where they assigned uncertainties to the y-ray energies of
0.3 and 1 keV (the level energy uncertainties of the compilers have not been adopted here). The rounded off Ey’s from 2005Pi21
were added on top of the highest levels calculated by the least-squares fit giving also rounded off values for the level energies
coming exclusively from 2005Pi21 measured Ey’s.

¥ The energies of the bandheads for the 9/2* and 11/2~ bands were determined (2002Ha55) from the energies of the depopulating

¥'s taken from 37Dy adopted y radiations.

# Assignments are primarily from 2002Ha55. No measurements to determine J” values were done by 2005Pi21 which adopted
those of 2002HaS5 (also 1993Ri05 and 1973KI103) for the common part of the level scheme, while for the new part they assigned
J* values based on band affiliation and theoretical calculations. Altogether all J* assignments agree with those of the Adopted

Levels.

@ From 1984Em02, unless otherwise noted. 1984Em02 show the 13/2* level at 2388 rather than the 238 keV given here. However,
since the y-ray sequences, here and in 1984Em02, agree, the T/, values from 1984Em02 are included.
& 583y from 37/2~ and 596y from 33/2~ from 2005Pi21 are adopted here, the order of which is reversed in 2002Ha55.

@ from 1974Anl1.

b Band(A): vhg)»,3/2[521] a=-1/2 band.
¢ Band(a): vhgy,3/2[521] a=+1/2 band.
4 Band(B): vi13/2,3/2[651] @=+1/2 band.
¢ Band(b): vij32,3/2[651] a=-1/2 band.
/ Band(C): vhy12,11/2[505] @=-1/2 band.
¢ Band(c): vhyy,11/2[505] a=+1/2 band.
" Band(D): Possible 3-quasiparticle band, a=+1/2.
i Band(d): Possible 3-quasiparticle band, a=-1/2.
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137 Dy,,-3 From ENSDF 137 Dy,,-3

I30Nd(12C,5ny),12*Sn(*%S,3ny)  2002Ha55,2005Pi21 (continued)

y(*'Dy)

E,7  Eilevel) I B, 7 | BT Eeve) U E; i
1423% 5 1615 92t 1473 727 | 4383 13583 212 9200 1727
3736F 8 1989 1127 1615 92F | 4459 10162 1927 5703 15/27
60.8 610 52 0.0 327 | 471 3157 (3527) 2686 (31/27)
76.2 5110 152% 4348 172% | 477.6 12624 2127 7849 172
76.4 2380 132F 1615 92+ | 4815 16549 2327 11735 192
86.2 1473 727 61.0 527 | 490.8 1849.1 252 13583 21/2°
86.3 2075 112% 2111 72 | 4952 1651.8  292%  1156.6 25/2*
97.2 843.4  192% 7460 212* | 5058 15220 2327 10162 192"
109.7 2571 927 1473 72 | 515 2896 (3327) 23814 29/2°
136.1 2075 1124 1615 92 | 5223 21772 2727 16549 23/2°
143.6 4007 1127 2571 927 | 5266 18067  27/2*  1280.1 23/2*
147.2 5479 1327 4007 1127 | 5302 17925 2527 12624 21/2°
1475 1473 72 0.0 327 | 5323 23814 2927 1849.1 252
150.05F 2 2111 72* 61.0 527 | 5343 12801  232°  746.0 21/2*
170.5 9200 1727 7492 1527 | 544 3440  (3727) 2896 (33/2")
175.5 3744 1327 1989 1127 | 5505 20725 2727 1522.0 23/2°
184.8 13583 2127 1173.5 1927 | 556 3713 (3927) 3157 (352)
195.8 5703 1527 3744 1327 | 5577 27349 312 21772 272
196 2571 927 610 527 | 566.1 22179 332" 16518 292"
196.7 4348 172% 2380 132 | 567.0 23594 29727 17925 25/27
201.1 7492 1527 547.9 1327 | 5793 2651.8 3127 20725 27/2°
213.6 5110 152 2975 112% | 582.8 33177 3527 27349 3172
214.4 7849 1727 5703 1527 | 583.0 35612 3727 29782 332
231.2 10162 1927 7849 1727 | 588.8 29483 332  2359.4 292
246.2 12624 2127 10162 1927 | 591 4031 @4127) 3440 (37/2)
253.5 4007 1127 1473 727 | 5962 32479 3527 26518 31/2°
253.5 1173.5 1927 9200 1727 | 596.8 29782 332" 23814 29/2
259.4 15220 2327 12624 2127 | 6032 35515 3727 29483 33/2°
270.5 1792.5 2527 15220 23/2° | 603.5 24102 312  1806.7 27/2*
273.0 SIL0 152 2380 13727 | 6142 38621 3927  3247.9 352
279.8 2072.5 2727 17925 25727 | 618.1 39358 3927 3317.7 35/2
286.9 2359.4 2927 20725 27/27 | 6257 28436 372" 22179 33)2*
291 5479 1327 2571 927 | 630.1 41815 4127 35515 372
292.4 2651.8 3127 23594 29727 | 635 4348 @327) 3713 (392)
296.4 20483 3372° 2651.8 3127 | 640.5 42017 412" 35612 37/2
296.5 16549 2327 13583 2127 | 650.0 18067  272*  1156.6 25/2*
299.6 32479 3527 29483 33127 | 650.7 45129 43727 3862.1 39/2°
303.5 35515 37/27 32479 3527 | 661%  4596.87  (4327) 3935.8 392"
310.5 3862.1 392" 35515 3727 | 667 4698 @d527) 4031  (41727)
311.1 7460 212* 4348 172% | 668.5 3078.7 352 24102 312*
319.5 41815 4127 3862.1 3927 | 675.4 48572 4527 41815 4172
3317 45129 43/2° 41815 4127 | 6760 3519.6 412"  2843.6 372"
332.5 843.4 192+ 5110 152° | 685 4887 4527 42017 412
344.6 4857.2 45027 45129 4327 | 704 5217 4727 45129 432"
348.4 7492 1527 4007 1127 | 705 5053 47/27) 4348 (4372)
359 5217 4727 48572 45727 | 7203 42399 4527 3519.6 41/2F
3715 5703 1527 1989 1127 | 722.5 38012 392%  3078.7 352
372.2 9200 1727 5479 1327 | 732 5430 (49727) 4698  (45/27)
374 5500 4927 5217 4727 | 733 5590 4927 48572 45727
408.8 843.4 192" 4348 172+ | 134 5621 492~ 4887 452"
410.5 7849 1727 3744 1327 | 762 5815 (5127) 5053 (47/2)
4105 11566 252% 7460 212* | 762 5979 512 5217 472"
424.5 1173.5 1927 7492 15727 | 762.8 50027  492% 42399 45/2*
436.6 1280.1 232 8434 192% | 767.0 45682 432 38012 392*

Continued on next page (footnotes at end of table)
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From ENSDF

150Nd(12C,5ny),124Sn(36S,3ny)

2002Ha55,2005Pi21 (continued)

7(157Dy) (continued)

E,7  Eilevel) J7 B, ) E,/  Eleve)  I7 E/ "
783 6404 5327 5621 4927 | 978% 100157 (6927) 90377 (65727)
785 6215 (5327) 5430 (4927) | 985 9473 69/2* 8488 652"
791 6380 532”5590 49/~ | 1002 10086 692 9084 6572
793 5361 472° 45682 43/2° [ 1032 10505  73/2* 9473 69/2*
802.8 58055 532 50027 492+ | 1032 10856  (73/27) 9824  (69/27)
813 6628  (5527) 5815 (5127) | 1034 2686 (31/27) 1651.8 29/2*
820 6180 512t 5361 472 | 1034 10614  71/2° 9580  67/2"
820 6799 5527 5979 5127 | 1038 10428  (712) 9391 (67/2")
831 7046 (5727) 6215 (53127) | 1069% 148802  (8727) 138117 (83/2")
831 7235 5727 6404 5327 | 1082 11587  77/2* 10505 73/2*
846 7226 5727 6380 532° | 1084 116982  (7527) 10614 712"
849 6655 572 5805.5 532+ | 1085 11941  (7727) 10856 (73/27)
865 7045 552 6180 512t | 1095 11523 (7527) 10428 (71/27)
865 7493 (5927) 6628 (5527) | 1124% 160057 (9127) 148807  (87/27)
8690 3713 (3927) 2843.6 372* | 1120 13070  (8127) 11941 (77/2")
g74% 81092 (6127) 7235 5720 | 1132 12719 812* 11587 772
876 7675 5927 6799 5527 | 1142% 138112 (8327) 12669  (79/27)
876 7922 (6127) 7046 (57/27) | 1146 12669  (7927) 11523 (75/27)
894 7549 612 6655 572* | 1185 13905  8572* 12719 81/2*
906 8132 612”7226 5727 | 1187 14257  (8527) 13070 (81/2")
910 79557  592* 7045 552° | 1189% 171947 (9527) 160057  (91/27)
920 8413 (6327) 7493 (5927) | 1230 15487  (89227) 14257 (8572")
925 8847  (6527) 7922 (61/27) | 1242 15147  892* 13905 85/2*
927 8602 6327 7675 5927 | 1282% 167697  (9327) 15487  (89/27)
928% 90377 (6527) 81092 (61/27) | 1301 16448  9312* 15147 892"
939 3157 (3527) 2217.9 332* | 1336% 140557  (852%) 12719 81)2*
939 8488  652F 7549 612* | 1337% 181067  (9727) 167697 (93/27)
952 9084 652 8132 6127 | 1373 17822 972" 16448 93/2*
977 9824  (6927) 8847 (6527) | 1429 19251  1012* 17822 97)2*
978 9391  (67/27) 8413 (6327) | 1486 207377  (1052%) 19251 10172*
978 9580 6727 8602 63/2”

T Values with decimal point are from 2002Ha55 and those shown as rounded-off integer numbers are from 2005Pi21. Some

exceptions are noted separately.

¥ From 7Dy Adopted Levels, Gammas dataset.
# Placement of transition in the level scheme is uncertain.
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66 DYg1 From ENSDF 157Dy, -5

Legend
150Nd(12C,5n7),'2*Sn(*0S,3ny)  2002Ha55,2005Pi21
Level Scheme
,,,,,, » 7Y Decay (Uncertain)
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66 0Yo1°6 From ENSDF 157Dy, -6

Legend
150Nd('2C,5n7),'24Sn(3°S,3ny)  2002Ha55,2005Pi21 ¢

Level Scheme (continued)

,,,,,, » 7Y Decay (Uncertain)
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Dy,,-7 From ENSDF 5 DYor7

Legend
15ONd('>C,5ny),'%*Sn(*0S,3ny)  2002Ha55,2005Pi21

Level Scheme (continued)

,,,,,, » Y Decay (Uncertain)
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66 DYg1-8 From ENSDF 157Dy, -8

150Nd('2C,5n7),'2*Sn(3°S,3ny)  2002Ha55,2005Pi21

Level Scheme (continued)
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1 Dyq,-9 From ENSDF 12 Dyq,-9

150Nd('2C,5n7),'2*Sn(3°S,3ny)  2002Ha55,2005Pi21

Level Scheme (continued)
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Dy,,-10

From ENSDF 1 Dyq,-10

150Nd(12C,5n7),'2*Sn(*S,3ny)  2002Ha55,2005Pi21

Band(a): th/z,
3/2[521] a=+1/2 band
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157Dy91-11

From ENSDF

157
66 DYo-11

ISONd(IZC,SHY),124SH(36S,3H’Y)

2002Ha55,2005Pi21 (continued)

Band(B): Vi]3/2,
3/2[651] a=+1/2 band
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Band(c): vhy,
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Band(D): Possible
3-quasiparticle band,
a=+1/2
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