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Additional information 1.

2007Pa22: E=170 MeV, enriched target. Measured Ey, Iy, yy, yy(0)(DCO) using the Gammasphere array containing 98

C. W. Reich, Balraj Singh  NDS 111, 1211 (2010)

12-Apr-2010

Compton- suppressed HPGe detectors. Deduced strongly-deformed triaxial bands. Comparisons made with tilted-axis cranking
shell-model calculations.

2007Wa21 (also 2007WaZV thesis): E=165 MeV, enriched target. Measured mean lifetimes by Doppler-shift attenuation method.

The Gammasphere array was used for detection of y rays. Deduced transition quadrupole moments for four bands and comparison
with model calculations.

For Q; values from 2007Wa21, the uncertainties are statistical only, the systematic uncertainties due to stopping powers are not

163Tm Levels

included.
E(leveD¥  Jrt E(level)¥ et E(level) bl E(level)¥ et
0 12t | 2376.8% 8 209~ | 5643.5% 12 5127 | 994480 22 692~
13533 32+ | 26262% 9 3127 | 575120 14 49 | 1011557 21 712-
2338  72% | 292099 9 332~ | 5894.2% 18 492~ | 104124922 712"
8698 72 | 30145%9 332~ | 6057.99 13 5327 | 10788.9€ 22 732~
17469 9 9~ | 31713% 9 352 | 6096.9% 15 5127 | 1097520 24 732"
2480% 8 sp- | 3265111 352 | 643357 14 5527 | 11159.5% 23 7502-
2003% s 1127 | 342779 9 3727 | 646230 16 5327 | 114514924 752"
369.1% 8 92 | 3689.5% 10 392~ | 6838.04 16 5512~ | 1190899 24 772~
43699 9 132~ | 3713.6% 9 3727 | 6893.99 14 5772 | 120707 3 772"
586.5% 8 1327 | 3967.69 9 412- | 723690 17 5727 | 12253.5% 25 792~
603.6" 8 152~ | 40945 11 392~ | 7279.5% 15 5912~ | 125479 3 79/2"
804.89 9 1727 | 4266.3% 10 432~ | 764249 17 5912~ | 130909 3 81/2"
900.5% 8 1727 | 44432% 10 412- | 778599 16 612 | 13219° 3 81/2"
1011.5% 8 1927 | 4501.670 14 (4127) | 8075.7° 18 61/2- | 134007 3 83/2"
1261.19 9 2127 | 4586.6Q 11 452~ | 81755% 16 6312~ | 13695¢ 3 832"
1308.4% 8 2127 | 47749 13 432~ | 8507.6% 19 6312~ | 143219 3 85/2"
1498.4% 8 232~ | 4918.4% 10 472~ | 872999 17 652~ | 14597 3 87/2"
178579 9 252~ | 509892 12 452~ | 8978.12 20 65,2~ | 14882¢ 3 87/2"
1803.9% 8 2502~ | 51732% 14 452~ | 912057 18 672"
2046.3% 8 2727 | 528599 11 492~ | 9431.09420 672"
2356.49 9 202~ | 5417.49 13 472~ | 9729.99 20 692~

T As proposed by 2007Pa22, based on angular-distribution measurements and band associations.

¥ From least-squares fit to Ey’s.
# Band(A): 77/2[523],a=—1/2. Q=6.39 +33—31 (DSAM,2007Wa21).
@ Band(a): 77/2[523],0=+1/2. Q=6.40 +57—33 (DSAM,2007Wa21).
& Band(B): 711/2[541],a=+1/2.
¢ Band(C): Triaxial SD-1 band,a=-1/2. Percent population intensity=2.9 /1. Q;=7.42 +44-37 (DSAM,2007Wa21). The side-feeding
Qsr=10.2 +18—13. From comparison with structure calculations and interband transitions, this band is proposed as a particle-hole
excitation rather than a wobbling-mode excitation.
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163Tm Levels (continued)

b Band(c): Triaxial SD-2 band,@=+1/2 Percent population intensity=2.1 9. Q;=7.7 +10—6 (DSAM,2007Wa21). The side-feeding

Qsr=9.7 +29-23. See comment for the a=—1/2 signature partner for nature of the band.

7(163Tm)

DCO values are from e-mail reply of Feb 26, 2007 from U. Garg (one of the authors of 2007Pa22) to S. Geraedts and B. Singh.

E, LT Eevel) IT E; i Mult. ¥ Comments
9.7 10 033 233 72t 13.53 3/2*
13.53 3 13.53  3)2* 0 12t
63.62 3 869 72" 233 7)2*
115710 566 2903 112~ 1746 9/2°
121.1020 505  369.1 92 2480 5/2-
146.6 10 033 4369  132- 2903 11/2-
151.3 10 033 1746 92~ 233 7)2*
166710 566 603.6 152 4369 13/2"
190.0 10 033 14984 232~ 13084 212"
201210 7411 804.8 172~  603.6 1572~
2034020 38 4 2903 11/2° 869 72"
206710 576 1011.5 192~ 8048 17/2"
2174020 556 586.5 132~ 369.1 92~
234.5 10 505 2480  5/2° 13.53 3/2*
237310 28918 14984  23/2~ 1261.1 21/2-
242.4 10 8010 20463 272~ 18039 252"
249510 414 26262 312 23768 292"
2496 10 367 1261.1 212~ 10115 19/2"
250510  19.118 31713  352° 29209 33/2"
256210 276 34277 372 31713 35)2°
260.6 10 255 20463 27/2~ 17857 252"
261910 17820 3689.5  39/2° 34277 372"
2623020 78 11 4369 132 1746 9/2°
269.8 10 204 18 26262  31/2° 23564 292~
278010 274 3967.6 412~ 3689.5 392"
287310 266 1785.7 2502~ 14984 23/2"
294810 335 29209 332 26262 31/2°
296.9 10 253 9005 172 603.6 1572~
298810 253 42663 432~ 3967.6 41/2"
305.5 10 788 18039 252 14984 23/2°
310110 215 2356.4 29/~ 20463 272"
3133020 68 13 603.6  152° 2903 112"
314.00 20 97 10 900.5 172~ 5865 132"
3185% 70 033 54174 472 50989 45/2"
320210 16623 4586.6 452" 42663 43/2”
323.9 10 803 50989 452~ 47749 43/2"
330.4 10 335 23768  29/2° 20463 272"
331970 168 18 49184 472~  4586.6 45/2"
333870 1063 57512 492~ 54174 472 D DCO=0.51 15
345.7 10 643 60969  51/2- 57512 492 D DCO=0.78 15
3576 10 13315 56435  S51/2° 52859 492~
365.4 10 433 64623 532 60969 512~ D DCO=0.63 15
367410 12313 52859  49/2- 49184 472
367.9020 629 804.8  17/2 4369 132~
375.6 10 758 64335 552 60579 53/2°
375.7 10 483  6838.0 5527 64623 53/2°
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EJ IyT E;(level) I Ef J; Mult.F Comments
385.6 10 555 7279.5 59/2~ 6893.9 57/27
389.6 10 4.8 13 8175.5 63/2~ 77859 61/2~
390.6 10 2513 9120.5 67/2 8729.9 65/2~
398.9 10 323 7236.9 57/2~ 6838.0 55/2~ D DCO=0.77 25
405.5 10 033 7642.4 59/2~ 7236.9 5727
407.90 20 80 8 1011.5 19/2~ 603.6 15/2~
407.90 20 100 10 1308.4 2172~ 900.5 17/2~
414.4 10 10.1 13 6057.9 53/2~ 5643.5 51/2°
431.9% 10 033 8507.6 63/2~ 8075.7 61/2°
433.3 10 1.2 3 8075.7 61/2~ 7642.4  59/2~
452.9& 10 033 9431.0 67/2 8978.1 65/2~
456.30 20 50 11 1261.1 21/2~ 804.8 17/2-
460.4 10 11.3 15 6893.9 572~ 6433.5 55/2~
486.90 20 63 6 1498 .4 23/2~ 1011.5 19/2~
495.50 20 60 6 1803.9 25/2~ 1308.4 21/27
506.4 10 10.8 13 7785.9 61/2~ 7279.5 59/2~
506.80 20 38 6 3427.7 372~ 2920.9 33/27
518.1 10 47 5 3689.5 39/2- 3171.3 35/2~
524.60 20 54 12 1785.7 25/2~ 1261.1 2172~
539.90 20 38 6 3967.6 41/2~ 34277 3727
545.10 20 50 5 3171.3 352 2626.2 31/2°
547.90 20 60 6 2046.3 27/2~ 1498.4 23/27
554.4 10 033 8729.9 65/2~ 8175.5 63/2
564.50 20 43 9 2920.9 33/2° 2356.4 29/2~
570.70 20 50 11 2356.4 29/2~ 1785.7 25/2~
572.90 20 43 4 2376.8 29/2~ 1803.9 25/27
576.80 20 44 5 4266.3 43/2° 3689.5 39/2~
579.90 20 60 6 2626.2 31/2~ 2046.3  27/27
s98#& 5098.9 45/2~ 4501.6? (41/27)
619.0 10 355 4586.6 45/2~ 3967.6 41/2~
637.70 20 38 4 3014.5 33/2™ 2376.8 29/27
639.0 10 93 3265.1 35/2- 2626.2 31/2~
642.4 10 18.8 3 5417.4 472~ 47749 43/27
652.10 20 42 4 49184 47/2~ 4266.3 43/2~
652.3 10 22.6 13 5751.2 49/2~ 5098.9 45/27
655.7 10 13.8 3 5098.9 45/2~ 44432 41/2°
679.5 10 20.6 3 6096.9 5172~ 5417.4 47/27
680.4 10 20.6 3 4774.9 43/2° 4094.5 39/2~
699.10 20 384 3713.6 37/2- 3014.5 33/2~
699.30 20 334 5285.9 49/2~ 4586.6 45/2~
711.1 10 21 3 6462.3 53/2~ 5751.2  49/2~
721.0 10 305 5894.2 49/2~ 5173.2  45/2~
725.0 10 39 4 5643.5 5172~ 4918.4 47/2~
729.6 5 12.6 13 44432 41/2~ 3713.6  37/2~
730.0 10 355 5173.2 45/2~ 44432  41/27
741.1 10 17.8 3 6838.0 55/2~ 6096.9 51/2~
772.0 10 314 6057.9 53/2~ 5285.9 49/27
774.6 10 20.4 23 7236.9 57/2~ 6462.3 53/2~
788.0% 10 253 4501.6?  (41/27) 3713.6 372~
790.0 10 29 3 6433.5 55/2~ 5643.5 51/2°
804.4 10 19 3 7642.4 59/2~ 6838.0 55/2~
829.4 5 93 4094.5 39/2 3265.1 35/2°
836.0 10 30 4 6893.9 57/2~ 6057.9 53/2~
838.8 10 19 3 8075.7 61/2~ 7236.9 5727
846.0 10 28 3 7279.5 59/2~ 6433.5 55/2°
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7(163Tm) (continued)

E,f L7 Ei(level) ~ J7 B, ) E,f LT Eevel) IT E; i
865210 21.9 3 8507.6  63/2~ 76424 59727 | 10440 10 16.6 18 11159.5 752 10115.5 71/2"
892.0 10 273 77859 612~ 6893.9 57/27 | 1059.0 10 15.6 15 107889 732~  9729.9 692
896.0 10 25 3 81755 6327 7279.5 59127 | 10940 10 13.113 12253.5 792~ 11159.5 752"
9024 10 163 8978.1 652~ 80757 61/2~ | 10950 10 63 12070 772~ 109752 73/2
923110 83 40945 3972~ 31713 3527 | 1096.0 10 113 12547  79/2~ 114514 752"
923410 24 4 9431.0 672"  8507.6 632~ | 11200 10 123713 119089 77/2~ 10788.9 73/2
944.0 10 26 3 8729.9 652 77859 612~ | 1147.0 10 9.0 10 13400 832~ 12253.5 79/2"
9450 10 24 3 91205 672" 81755 6327 | 1148010 84 13695 832~ 12547 792
966.7 10 12.6 23 9944.8 692"  8978.1 652~ | 11488 10 4320 13219 812~ 12070 772
981410 2249 30 104124 7127 94310 67/2 | 1181070 738 13090 812~ 119089 77/2
9950 70 22.123 101155 712~ 91205 67/2~ | 1187.0 10 33 14882 872~ 13695 832"

1000.0 10 21.4 23 9729.9 692~  8729.9 652~ | 1197.0 10 9510 14597 872" 13400 832
10304 710 8820 109752 732" 99448 69/2~ | 1231.0 10 503 14321 852~ 13090 81/2"
1039.0 10 17 3 114514 752 10412.4 71/2°

 From e-mail reply of Feb 26, 2007 from U. Garg (one of the authors of 2007Pa22) to S. Geraedts and B. Singh. According to
another e-mail reply from U. Garg on March 15, 2007, general uncertainty of 1 keV for y-ray energies is a default value and
realistic for triaxial SD bands while, for normal-deformed structures, the uncertainty is expected to be less than 0.3 keV.

 From DCO ratios for selected transitions as received in e-mail reply of Feb 26, 2007 from U. Garg (one of the authors of
2007Pa22) to S. Geraedts and B. Singh. For triaxial SD-band transitions, a general DCO is quoted as 0.90 5 in this e-mail

communication, which forms the basis of assignment of stretched quadrupole (E2) multipolarity for all the transitions in the two
bands. For interband transitions, measured DCO ratios suggest AJ=1, M1 multipolarity. Since full details of these data are not
available, the evaluators have not listed the multipolarities as given in this communication.

# From the level scheme (figure 1) of 2007Pa22. y not listed in the authors’ e-mail reply of Feb 26, 2007.

@ Uncertainty increased by the evaluators from 0.3 to 3.0 according to the uncertainties for other transitions in the region.
& Placement of transition in the level scheme is uncertain.
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