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History
Author Citation Literature Cutoff Date

Full Evaluation

Balraj Singh and Jun Chen NDS 158, 1 (2019) 16-May-2019

1990K049: E=fast neutrons was produced from a reactor. Target was metallic Ge. y rays were detected with Ge(Li) and Nal(T1)
detectors. Measured Ey, ly, y-ray yields. Deduced levels, J, 7. Comparisons with theoretical calculations.
Additional information 1.

3Ge Levels

#

E(level)T bt population intensity Comments
0.0 9/2*
13.10 15 5/2*
66.72 19 12~
68.69 12 7/2F
35358 15  (5/2)
363.96 17 3/27 7.14
392.54 20 3/2° 733
498.89 20  7/2* 18.2 4 J7:5/2 from 1990K049.
501 5/2* Level introduced by evaluators.
554.82 23 1/2F 1.7 3
597.67 19 52~ 1521 4 J*: 5/2 from 1990K049.
658.70 12 9/2* 49 3
74173 15 7200 >20
777.39 18 3/2*5/2* 455 J7: 3/2 from 1990K049.
825.61 20 13/2* 44 2
867.98 14 11/2* 42 2
893.5 11 1/27,3/27 1.12 J*: 1/2 from 1990K049.
906.65 16 (5/2%) 876
916.04 23 5/2* 9.13
9299 11 (1/2%) ~
993.97 14 (9/2)* 26.1 6
1010.14 16~ (5/2%) 794
1043.15 22 3/2 263
1130.18 24 (9/27) 20.5 4
1131.50 24 (5/2,7/2,9/2)* 1324 J*: 7/2 from 1990K049.
11319 5 12~ 1.03
1262.71 25 3/2 266
1312.7 3 127,32~ 225 J7: 3/2 from 1990K049.
1339.3 4 (5/2)* 0.7 2 J*: 1/2 from 1990K049.
1388.6 3 (3/27) 1.83
1525.58 23 1120 395 J*: (5/2,7/2) from 1990K049.
1609.96 17 9/2* 10.0 6
17579 3 7/2%,9/2* 572 J*: 7/2 from 1990K049.
1871.4 3 172+ 61
1912.2? 6 5/2* J™: not given in 1990K049.
1992.5 4 3/2%,5/2* 192 J7: 5/2 from 1990K049.
2003.8 3 (5/2%) 223
20379 6 1/27,3/2~ 032 J7: 1/2 from 1990K049.
2066.1 7 1/2* 0.62
21019 3 (5/2%) 153
21414 6 3/2%,5/2* 0.8 3 J*: 3/2 from 1990K049.
2188.7 6 1/27,3/2~ 021 J7: 1/2 from 1990K049.
2217.0 3 5/2* 1.7 3
2319.6 4 3/2* 0.55 10
2361.7 6 (1/2%) 0205
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3Ge(n,n’y)

1990Ko049 (continued)

73Ge Levels (continued)

 From least-squares fit to y-ray energies, assuming AEy=0.2 keV for Iy>1, 0.5 keV for Iy<1, and 1 keV for Ey values quoted
to nearest keV, for fitting purpose only.

¥ From Adopted Levels. The spin assignments for levels above 68.7 from 1990Ko49 based on comparison of experimental yields
with Hauser-Feshbach-Moldauer calculations are given under comments if different from Adopted Levels, unless otherwise noted.

# From 1990Ko049.

y("*Ge)

E,’ Lt E;(level) ¥ Ef T g Comments

233.6 8.33% 20 597.67 527 363.96 3/2~

2849 633 353.58  (5/2)” 68.69 7/2% 253 E,: from Adopted Gammas, based on results from other
v spectroscopy studies. Ey=286.8 quoted by
1990K049 seems to be in error since no 286.8 gamma
was reported in other studies.

2972 18.14 363.96  3/2” 66.72 1/2~

3258 1583 392.54  3/2° 66.72 1/2~

335.3 1.6 2 99397  (9/2)* 658.70 9/2*

340.5 9.12 353.58  (5/2)” 13.10 5/2*

350.7 042 363.96  3/2° 13.10 5/2*

377.8 453 741.73 720 363.96 3/2~

388.1 1755 741.73 720 353.58 (5/2)°

412.4 4.0 2 1010.14  (5/2%) 597.67 5/2~

4303 18.54 498.89  7/2% 68.69 7/2*

431 X 929.9 (1/2%) 501 512

485.5 0.8 1 498.89  7/2% 13.10 5/2*

488.2 031 554.82  1/2F 66.72 1/2~

499.0 0.1 498.89  7/2% 0.0 9/2%

501 .12 893.5 1/27.,3/2~ 392.54 3/2~

531.0  10.88% 40 597.67 527 66.72 1/2~

541.7 14 3 554.82  1/2* 13.10 5/2*

562.5 8.63 916.04  5/2* 353.58 (5/2)

590.0 133 658.70  9/2* 68.69 7/2*

617.6 252 1010.14  (5/2%) 392.54 3/2~

645.9 6.03 658.70  9/2* 13.10 5/2*

650.8 031 1043.15  3/2~ 392.54 3/2~

6589 3355 658.70  9/2* 0.0 9/2%

679.3 031 1043.15  3/2~ 363.96 3/2~

708.8 .12 777.39  3/2*.5/2% 68.69 7/2*

729.8 192 1992.5 327,52t 1262.71 3/2~

739.4 052 1131.9 1/2- 392.54 3/2~

741.6 845 1609.96  9/2* 867.98 11/2F

7417 >1.0 741.73 720 0.0 9/2*

764.1 532 777.39  3/2*%,5/2% 13.10 5/2*

768 1.13 1131.9 1/2- 363.96 3/2~

776.6  21.04 1130.18  (9/27) 353.58 (5/2)”

7838 355 1525.58 1129 741.73 720

784.5 021 1339.3 (5/2)*" 554.82 1/2*

799.1 1355 867.98 11/2F 68.69 7/2*

825.6 502 825.61  13/2F 0.0 9/2%

837.9 405 906.65  (5/2%) 68.69 7/2*

851.2 572 1757.9 7/2%,9/2F 906.65 (5/2%)

867.8 362 867.98  11/2F 0.0 9/2%

873.6 051 2003.8 (5/2%) 1130.18 (9/27)

906.7 104 2 906.65  (5/2%) 0.0 9/2%
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B3Ge(n,n’ y)  1990Ko049 (continued)

7(73 Ge) (continued)

E, Lt Ei(level) 7 E; i Mult. Comments
9158 0.7 1 916.04  5/2* 0.0 9/2*

9202 225 1312.7 1232~ 392.54 3/2-

9253 141 993.97  (9/2)* 68.69 72+

934.1  0.62 2066.1 12+ 11319 1/2-

9517 121 1609.96  9/2* 658.70 9/2*

9754 052 13393 (5/2)F 363.96 3/2~

9939 23.16 993.97  (9/2)* 0.0 92*

996.1 1.83 1388.6  (3/27) 392.54 3/2-

10102 153 1010.14  (5/2%) 0.0 92*

10300 203 1043.15  3/2- 13.10 5/2*

10458 61 1871.4 17/29) 825.61 13/2*

1062.8 149 3 113150  (5/2,7/2,9/2)* 68.69 7/2+

10855 173 2217.0  5/2F 1131.50 (5/2,7/2,9/2)*
1172.3 041 1525.58 1129 353.58 (5/2)” [M3]  This transition unlikely as it requires mult=M3.
12496 456 126271 3/2- 13.10 5/2*

13245 153 21019  (5/2%) 777.39 3/2+5/2%
14133 03310 191227  5/2* 498.89 7/2*

14456 0205 23617  (1)2%) 916.04 5/2*

15417 041 2319.6  3/2F 777.39 3/2+5/2%
1591.0 021 2188.7 1232~ 597.67 5/2~

1609.4 0.4 3 1609.96  9/2* 0.0 92"

16109 0.7 2 2003.8  (5/2%) 392.54 3/2-

18211 0.153  2319.6  3/2* 498.89 7/2*

20041 102 2003.8  (5/2%) 0.0 92*

20248 032 2037.9 1232~ 13.10 52+

20727 083 21414 32t 572 68.69 72+

T From 1990K049, unless otherwise noted. No uncertainties in Ey are given in 1990Ko049; uncertainties are assumed by the
evaluators in the fitting to obtain level energies.

¥ Uncertainty of 0.02 for 233.6y and 0.04 for 531.0y quoted by 1990K049 seems unrealistic in view of uncertainties for other y
rays. The evaluators have increased these by a factor of 10.
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Legend

Level Scheme )
Level Scheme — < 2%xI®

Intensities: Relative I, — 1, <10%xIj*
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BGem,’'y)  1990Ko49

Legend
Level Scheme (continued)
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BGe(n,n'y)  1990Ko049

Level Scheme (continued)
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