123 . 123
23Csgq-1 From ENSDF - Evaluated April 2021 55 Csgs°1

O4Ni(**Ni,pdny)  2004Si27

History
Type Author Citation Literature Cutoff Date
Full Evaluation Jun Chen NDS 174, 1 (2021) 15-Apr-2021

2004Si27: E=265 MeV %Ni beam was produced from the 88-inch cyclotron at LBNL. Target was a thin foil of 0.476 mg/cm?
%4Ni (96.5% enriched). y rays were detected with the Gammasphere spectrometer array, consisting of 100 Compton-suppressed Ge
detectors. Measured Ey, ly, yy-coin, yy(DCO). Deduced levels, J, &, band structures, configurations, y-ray multipolarities.
Comparisons with cranked Nilsson-Strutinsky calculations for high-spin states.

123¢5 Levels

E(level)T ik T /2# Comments
0.0 12*
30.6 8 3/2*
94.6 8 512+
156.3& 10 1127 1.7s2

3169 2t

328.1 10 9p* 114 ns 5 E(level): 20048126 in '"°Mo(?8Si,4npy) and 2004Si27 in ®*Ni(®*Ni,4npy) propose the
328-keV level (proposed as a separate level by 2000Gil12 in '?>Ba & decay) to be the
isomeric (9/2*) bandhead (proposed at 231.7+x by 2000Gi12), based on the intensity
balance of the feeding and de-exciting 7y transitions (96.5y and 233.5y de-exciting the
328-keV level are seen in 2004Si26 with a thick target but not seen in 2004Si27 with a
thin target due to ' Cs nuclei recoiling into vacuum after reaction and decaying out of
the detectors, supporting the 328-keV level being an isomer).

4767% 10 1512~
596.98 10 11/2*

659.6"" 9 112+
900.4 10 13/2*
999.0% 10 192~

115949 10 172~
1237.18 10 15/2*

1260.0" 10 1572+
159294 11 192~

1604.9F 10 17/2*
1684.5% 10 232~

1729.49 10 212~
1994.65 10 192+

2003.5" 10 19/2*
2195.9% 11 23/2"
2219.4 11 19,2+

24104F 10 212+
243639 10 252"

2485.0% 10 272"
2706.1 10 23/2*
282128 10 232+

2843.1% 10 232*
291699 11 272~

2973.15 10 252
3045.4 10 25/2(+)

3227.0% 10 292"
3304.6€ 10 272

Continued on next page (footnotes at end of table)
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55C852

From ENSDF

123
55C852

O4Ni(®*Ni,pdny)

2004Si27 (continued)

123¢5 Levels (continued)

E(level)T yE Comments
332064 10 2772+
33533% 10 3172-
3617.82 10 2924
372844 11 31/2"
3994.9¢ 10 3124
404524 11 31/2*
405529 11 332
4258.2% 11 3512
440790 11 332
462049 13 352
4833.6 11 352
4863.04 11 352*
493389 171 372
5214.0% 11 39/2-
5246.4 12
5333.90 11 372
5596.5¢ 14 39/2~
575149 11 392*
5792.5¢ 12 39/2()
5905.79 11 412~
6239.9% 11 432~
6296.8 14
667039 12 432+
6678.4% 15 43/2-
698159 11 4512
7352.8% 11 472
7413.8 12
7646.64 13 47/2*
7837.14 17 47/2-
8159.6@ 12 492~
8559.6% 12 51/2-
8699.5¢ 14 5172+
943629 12 532
9862.7% 12 552~
9887.84 15 552*
1077329 13 572~
11020.6¢ 16 59/2*
1121324 16 592+
112337 13 592~
11253.0% 13 592~
11271.2? 13 (59/27)  E(level): the level is at 11271 or 11795 depending on the ordering of the 1022-498 cascade.
11916.9 14 61202
122935 13 63/2-
12431.3% 14 632~
12469.0¢ 18 63/2*
12609.14 18 63/2*
13164.6¢ 19 67/2*

Continued on next page (footnotes at end of table)
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From ENSDF 122Csgg-3

ONi(®*Ni,pdny)  2004Si27 (continued)

123¢5 Levels (continued)

E(level)t i
13534.0% 14 672~
13869.6¢ 20 (71/2%)
14955.7% 15 7127

 From least-squares fit y-ray energies.

¥ Proposed by 2004Si27 based on measured yy(DCO) and band assignments.
# From Adopted Levels.

© Band(A): 17/2” band, a=+1/2. 7hyy at low spins; 7hy;p®vhS, )

configurations at high spins.
& Band(a): 11/2~ band, a=—1/2. See comment for a=+1/2 signature partner.
¢ Band(B): 19/2~ band.

» Band(C): 25/2*) band, a=+1/2. ngy}®vh;

11/2

at high spins. See also 2004Si27 for detailed discussion of

is most favored although n(gy /lzh} 1 /2)®vh

¢ Band(c): 27/2%) band, a=—1/2. See comment for a=+1/2 signature partner.

4 Band(D): 27/2* band, @=—1/2. See 2004Si27 detailed discussion of configurations.
¢ Band(d): 59/2* band, @=—1/2. Forking of 27/2% band at 55/2%.
/ Band(E): 9/2* band, a=+1/2. ngg).
¢ Band(e): 11/2* band, a=-1/2. ngy)}.

" Band(F): ngyp based on 7/2%, a=-1/2.

7(123CS)

R(DCO)=I(y3"", gated on ¥} )/1(y3"", gated on ¥7°") (2004Si27).

All DCO values correspond to gates on AJ=2, quadrupole transitions. Typical values of the DCO ratio are 1.0 and 0.5 for AJ=2,

stretched quadrupole and AJ=1, dipole transitions, respectively (2004Si27).

E,f L& Edevel) 7 B, 7 Muh

30.6% 306 32F 0.0 172+

61.7% 156.3 11/2- 94.6 5/2* [E3]

64.0% 946 52 30.6 3/2*

94.6% 94.6  52* 0.0 1/2*

96.5%# 3281  9p2* 231.6 72+
137.0% 231.6 72" 94.6 5/2*
201.0% 231.6  7)2* 30.6 3/2*
224.2 4 325 30454 252 28212 232t MIC DCO=0.53 9
233,54 328.1 92t 94.6 52+
2592 6 244 33046 272 30454 2524 Ml DCO=0.62 6
268.8 2 21817 5969 11/2* 328.1 9/2* Ml DCO=0.75 9
280.3 6 0.82 52140 392  4933.8 37/2”
2842 6 223 33296 272 30454 252 Ml DCO0=0.52 7
288.2 6 092 3617.8 29/29)  3329.6 27/2*
303.5 2 15013 900.4 13/2* 596.9 112  MIC DCO=0.62 7
313.2 4 435  3617.8 29/29)  3304.6 2729 Ml DCO=0.60 6
32042 100.0 476.7 15/2- 1563 112~ E2 DCO=0.93 5
331.6 6 264 33046 2724 29731 25/2()
33426 031 62399 432~ 59057 41/2°

Continued on next page (footnotes at end of table)

3

is not ruled out.


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Si27,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Si27,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Si27,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Si27,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Si27,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Si27,B

123
55CSeg4

From ENSDF

123
55 Csg-4

O4Ni(®*Ni,pdny)

2004Si27 (continued)

7(123Cs) (continued)

E),T Iy& E;(level) I Ef J; Mult.b Comments
336.7 2 13310  1237.1  15/2* 900.4 132  MIC DCO=0.69 12
356.5 6 0.4 1 3329.6 272 2973.1 2524 MI€ DCO=0.57 7
367.8 4 8.58 16049  17/2* 1237.1 15/2*

3713 6 021 7352.8 472 6981.5 45/2-

377.1 4 4.6 4 39949 3120 3617.8 29/249) Ml DCO=0.66 5
389.7 4 404 19946  19/2* 1604.9 17/2*

398.6 4 343 2003.5  19/2* 1604.9 17/2*

400.0 6 021 8559.6 512 8159.6 49/2-

406.9 6 122 24104  2172* 2003.5 19/2*

410.8 6 273 28212 23)2* 24104 21/2*

413.0 6 2.13 4407.9 3324 3994.9 31249 Ml DCO=0.64 7
415.8 6 122 24104  21)2* 1994.6 19/2*

425.6 6 1.6 3 4833.6 3572 44079 3324 Ml DCO=0.62 8
426.5 6 021 9862.7  55/2~ 9436.2 53/2-

428.0 2 16.0 15 659.6  11/2* 231.6 72

4327 6 1.02 2843.1  23)2* 24104 21/2*

433.5 4 335 15929  19/2- 11594 172 Ml DCO=0.76 6
45856 0.62 5792.5 39729 5333.9 37/2+)

466.5 6 04 1 21959  23/2° 1729.4 21/2-

483.4 6 143 3304.6 2724 2821.2 23/2*

486.7 6 1.84 2706.1  23/2* 22194 192 E2 DCO0=0.90 /1
49809 6 051 1127127 (5927) 107732 57/2~  MI+E2¢ DCO=0.98 15
500.4 6 123 53339 3724 4833.6 35/2()

508.4 6 072 3329.6  27)2F 2821.2 23/2*

52232 79 3 999.0  19/2- 476.7 152~  E2 DCO=0.95 10
570.0 6 305 17294 21/2- 1159.4 172~

5723 4 396 900.4  13/2* 328.1 92+

598.5 6 3.06 3304.6 272 2706.1 23/2* E2 DCO=1.16 13
600.4 2 11.0 3 12600  15/2* 659.6 11/2*

603.0 6 1.7 3 21959  23/2° 1592.9 19/2-

623.5 6 294 3329.6  27/2% 2706.1 23/2*  E2 DCO=0.99 9
640.2 4 6811 12371  15/2* 596.9 11/2*

644.7 4 485 3617.8  29/2H) 2973.1 2529 E2 DCO0=0.99 10
663.9 6 051 119169 6120  11253.0 592~  MI¢ DCO=0.77 10
675.5 6 2.84 49338  37/2° 42582 3572~  MI€ DCO=0.56 6
682.7 4 456 11594  17/2- 476.7 15/2-

685.5 2 62.825 16845  23/2° 999.0 192~ E2 DCO=0.98 10
690.3 4 344 39949 3120 3304.6 2729

691.7 6 193 5905.7  41/2- 5214.0 39/2-

695.6 6 051 131646  67/2* 12469.0 632t  E2C DCO=1.59 25
701.9 4 375 40552 332 33533 312~ Ml DCO=0.58 6
704.5 4 5.67 16049  17/2* 900.4 13/2*

705.0 6 041 13869.6  (71/2%) 13164.6 672t  E2¢ DCO=14 3
706.9 4 334 2436.3  25/2° 1729.4 21/2~ E2 DCO=1.28 22
711.6 6 0.82 2706.1  23/2* 1994.6 19/2*

715.6 4 6.6 10 40452  3172* 3329.6 272t  E2 DCO=0.96 6
721.0 6 1.02 29169  27/2- 2195.9 23/2-

730.4 4 998 17294 21/2- 999.0 192~ Ml DCO=0.47 7
734.6 4 428 19946 19/2* 1260.0 15/2*

740.6 6 1.13 40452 312* 3304.6 27/2(9)

741.6 6 133 6981.5 4572~ 6239.9 43/2-

742.0 4 577 3227.0 292 2485.0 27/2= Ml DCO=0.48 9
7435 4 377 2003.5  19/2* 1260.0 15/2*

751.8 4 647 2436.3  25/2° 1684.5 23/2= Ml DCO0=0.35 6

Continued on next page (footnotes at end of table)
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55 C8gg>

O4Ni(®*Ni,pdny)

2004Si27 (continued)

7(123Cs) (continued)

E,f L& Efevel) 7 E; 7o Mur?
757.5 4 415 1994.6  19/2* 1237.1  15/2*
766.5 6 1.9 4 2003.5 19/2* 1237.1 15/2*
790.1 6 264 4407.9 3324 3617.8 29/2Y  E2 DCO=1.00 10
790.7 4 406 3227.0 292 2436.3 252 E2 DCO=1.35 15
800.5 2 389 18  2485.0 27/2° 1684.5 23/2- E2 DCO=1.03 8
805.5 6 203 24104  21/2* 1604.9 17/2*
806.7 6 0.62 8159.6  49/2 7352.8 47/2°
811.56 0.8 2 37284 312 2916.9 272
817.7 6 a 2821.2  23/2* 2003.5 19/2*
817.8 4 749 4863.0  35/2* 40452  31/2* E2 DCO=1.12 7
826.6 6 3.04 2821.2  23/2* 1994.6  19/2*
828.2 6 254 40552  33/2° 3227.0 292 E2 DCO=1.15 14
838.6 6 254 4833.6 3524 39949 3120  E2 DCO=1.44 21
839.6 6 0.9 2 2843.1  23/2* 2003.5 19/2*
848.6 6 1.6 3 2843.1  23/2* 1994.6  19/2*
868.3 2 27.0 14  3353.3 312 2485.0 272 E2 DCO=1.10 8
876.7 6 0.62 9436.2  53/2” 8559.6 51/2
878.56 254 49338  37/2” 4055.2 33/2” E2 DCO=1.13 19
888.4 4 578 5751.4  39)2* 4863.0 35/2* E2 DCO=1.11 9
892.0 6 0.6 2 46204  35/2° 37284 312
904.9 2 19.7 10 42582 352 33533 31/2 E2 DCO=1.09 8
917.8 6 133 5751.4  39)2* 4833.6 352
918.9 4 416 6670.3  43/2* 57514 39/2F E2 DCO=1.10 10
926.0 6 143 5333.9 3724 44079 3324
955.8 2 1459 5214.0 392 42582 35/2° DCO=0.95 8
958.9 6 1.8 4 5792.5 3924 4833.6 3521
971.8 6 204 5905.7  41/2- 4933.8 37/2° E2 DCO=1.4 3
976.0 6 0.5 1 5596.5 392~ 46204 35/2°
976.3 4 3.85 7646.6  472* 6670.3 43/2F E2 DCO=0.94 8
976.7 6 a 2706.1  23/2* 17294  21/2-
988.2 6 0.8 2 5246.4 4258.2 352
1021.6 6 1.6 4 2706.1  23/2* 1684.5 23/2- El DCO=1.02 I5
102239 6 a 12293.5 632~ 11271.27 (59/27)
1025.9 2 104 8 6239.9  43/2- 5214.0 39/2- E2 DCO=1.20 10
1040.5 6 05171 122935 632~  11253.0 592~
1050.4 6 0.5 1 6296.8 5246.4
1052.9 6 274 8699.5  51/2*+ 7646.6 47/2* E2 DCO=1.05 9
1059.8 6 072 122935 632~  11233.7 59/2~ E2¢ DCO=1.42 17
1060.0 6 143 22194  19/2* 11594 17/2-
1075.8 6 1.6 4 6981.5 452~ 5905.7 41/2- E2 DCO=0.95 19
1081.9 6 0.3 1 6678.4  43/2” 5596.5 39/2~
1102.7 6 041 13534.0 672 124313 632
1112.9 4 686 7352.8 472 6239.9 43/2- E2 DCO=1.03 12
1116.2 6 255 15929  19/2- 4767 15/2°
1117046 <02 7413.8 6296.8
1132.8 4 3.15 3617.8  29/2¢4H)  2485.0 27/2~ ¢
1132.8 6 143 110206  359/2* 9887.8 55/2* E2 DCO=1.42 21
1158.7 6 0.2 1 7837.1 472 6678.4 43/2-
1178.0 6 1.9 4 8159.6  49/2 6981.5 452~ E2 DCO=1.18 I5
11783 6 072 124313 632~  11253.0 59/2~
1188.3 6 1.83 9887.8  55/2* 8699.5 51/2+ E2¢ DCO=1.56 22
1196.9 6 1.13 21959  23/2° 999.0 19/2-
1206.8 4 585 8559.6  51/2 7352.8 47/2° E2 DCO=1.13 11
12204 6 123 2219.4  192* 999.0 19/2-

Continued on next page (footnotes at end of table)
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55 CS6570 From ENSDF 23Cs4-6

ONi(®*Ni,pdny)  2004Si27 (continued)

7(123Cs) (continued)

E),T Iy& E;(level) I Ef J; Mult.b Comments
123246 0.7 2 29016.9  27)2° 1684.5 23/2~
124056 0.82 13534.0 672 12293.5 63/2~ E2¢ DCO=1.61 23
124346 041 37284  31/2° 2485.0 27/2~
1276.6 6 143 9436.2  53/2~ 8159.6 492~ E2 DCO=1.2 3
128854 7.09 2973.1 25/2(+) 1684.5 23/2~ El DCO=0.63 7
1303.14 4.14 9862.7  55/2~ 8559.6 512~ E2 DCO=1.10 15
132546 092 11213.2 592* 0887.8 5512t E2 DCO=1.4 3
1337.06 0.82 10773.2 572~ 9436.2 53/2~
136094 496 3045.4 25/2(+) 1684.5 23/2~ El DCO=0.66 8
1371.06 223 11233.7 59/2~ 9862.7 55/2= E2 DCO=1.19 7
139036 1.72 11253.0 59/2~ 9862.7 55/2= E2 DCO=0.97 9

139596 0.62 12609.1  63/2* 11213.2 59/2*
142176 051 149557  71/2 13534.0 67/2~ E2€ DCO=1.63 24
144846 1.13 12469.0 63/2* 11020.6 59/2* E2¢ DCO=1.7 3

 From a general comment by 2004Si27 that the uncertainty is between 0.2 and 0.6 keV depending on intensity, the following have
been assigned (by the evaluator): 0.2 keV for Iy>10; 0.4 keV for Iy=3-10 and 0.6 keV for Iy<3.

¥ From level scheme in Fig.2 of 2004Si27 but not in Table I. Quoted values are rounded values from Adopted Levels.

# 20048127 claim that due to the use of a thin target and the isomeric halflife of the 328-keV level, the de-exciting 96.5y and
233.5y are not expected to be seen because the '23Cs nuclei recoil into vacuum after reaction and decay out of focal plane of the
collimated detectors. The non-observation of prompt y rays for these transitions, on the other hand, support the 328-keV being an

isomer.
@ The ordering of the 498.0 and 1022.3 transitions is tentative.

& Quoted values are original values in 2004Si27 scaled down by a factor of 10.

¢ Due to overlapping peaks, no intensity and DCO were possible.

b From 2004Si27 based on measured yy(DCO) and level scheme, unless otherwise noted. When considered in Adopted Gammas,
D for E1 or M1 and Q for E2 will be used since there is no experimental evidence for electric or magnetic character, which
cannot be determined by yy(DCO).

¢ DCO ratio value obtained from angular distribution matrices.

4 Placement of transition in the level scheme is uncertain.
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55 Csge~7 From ENSDF
Legend
%4Ni(**Ni,p4ny)  2004Si27
— I, < 2%xIw
—— I, < 10%xI"
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From ENSDF

123
55Csgg-8

ONi(®*Ni,pdny)  2004Si27

Level Scheme (continued)

Legend
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123 e
From ENSDF 55 Csgg~9

ONi(**Ni,pdny)  2004Si27 Legend

Level Scheme (continued) —> Ly < 2%xIy*
— 1, <10% xI‘;"”‘

Intensities: Relative I, — I, > 10% <)~
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From ENSDF

123
55Csge-10

O4Ni(**Ni,p4ny)  2004Si27

Level Scheme (continued)
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123Cs -1 From ENSDF
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From ENSDF
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2004Si27 (continued)
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