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238U(n,y) E=res: av 1984Ch05,1972B046

History
Type Author Citation Literature Cutoff Date

Full Evaluation E. Browne, J. K. Tuli  NDS 122, 293 (2014) 30-Jun-2013

1984Ch05: Target: 99.999% depleted 2381, Neutron beams of 2 keV, FWHM= 0.85 keV; and of 24 keV, FWHM= 1.9 keV.
Measured Ey, Iy for primary y rays. Detector: three-crystal pair spectrometer.
Other measurements: 1971Ar47, 1971Wal2, 1972Bo46, 1991Ma40, 19910i01, 19915z05, 1992Ja05, 1992Po13, 1992Qu01.

1992Vo13, 1992Zh12, 1993R025, 1997Gul7, 1997Lil1.
1972Bo46: Target: >99.999% depleted 233U. Measured Ey, Iy (per 100 captured neutrons) of primary 7y rays. Detector:

Annihilation-pair Ge(Li) spectrometer.

2397 Levels

E(level)¥ bl
0 52+

133.9 12+ 3%

1456 1/2*32*

1936  5/2%
5386 52"
687.6 1/2+,3/2*
694.7 572

715.9 1/2+,3/2+,5/2*
726.5 1/2+,3/2+
735.7 1/2+,3/2+,5/2*
739.1 1/2-,3/2"
745.8 1/273/2-
756.7 5/2*

7840  5/2°

815.3 1/2-,3/2"
823.7 1/27,3/2"
852.8 1/2+ 32+

858.8 527
887.4 5/2*
892.3 5/2

932.5 1/2-,3/2"
961.9 1/27,3/2"
965.4 1/2,3/2

9829  5/2°
988.1
990.5
1005.7 1/2+,3/2+,5/2*
1018.6  5/2-
1061.8 52
1066.9 1/2-,3/2"
11469 52
1150.4
1152.7

1155.2 1/2+ 32+
1167.1 1/2+,3/2*
1195.5 1/2-,3/2"
12020 52
12060 52
1223.1 1/273/2-
1225.5 1/2-,3/2"
1232.0

1235.0

1238.0 1/2+,3/2*

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Ch05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Bo46,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Ch05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1971Ar47,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1971Wa12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Bo46,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1991Ma40,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1991Oi01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1991Sz05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1992Ja05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1992Po13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1992Qu01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1992Vo13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1992Zh12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Ro25,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Gu17,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Li11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Bo46,B
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28U(n,y) E=res: av 1984Ch05,1972B046 (continued)

2397 Levels (continued)

E(level)i gt Comments

1243.3 1/2-,3/2"
1261.8 1/2.,3/2

1271.1 1/2,3/2

1277.9 1/2.,3/2

1295.2 1/2,3/2,5/2

1306.1 1/27,3/2~

1318.0

1320.5

1324.6 1/2-,3/2"

1338.3 1/27,3/27,5/2*

1360.9 1/2-,3/2"

S(n)+x S(n)= 4806.26 21; x=2 keV.
S(n)+y S(n)= 4806.26 21; y=24 keV.

T Spins and parities of levels populated by primary y rays from 2-keV resonances (with J7=1/2* for s-wave neutrons) are 1/2%,
1/27, 3/2*, and 3/2~ based on the assumption that y rays carry one unit of angular momentum (E1 or M1 multipolarities). Those
of levels populated from 24-keV resonances (with J*=1/2" and 3/2~ for p-wave neutrons) are 1/2%, 3/2%, or 5/2*. Since s-wave
neutron capture is dominant, and primary E1 y rays are more intense than M1, the 1/27 and 3/27 levels are more strongly
populated than 1/2* and 3/2*. Population to 5/2 levels come from E1 primary y rays from only 3/2~ resonances (p-wave
neutrons), with a weak contribution from E2 primary y rays from 1/2* resonances (s-wave neutrons) and 1/2~ resonances
(p-wave neutrons). Thus, reduced primary y ray intensities (Iy/Ey>), which are distributed into three categories defined by the
spins and parities (1/27, 3/27), (1/2%, 3/2%), and (5/2), have provided the arguments for spin and parity assignments.

¥ AE< 1 keV (1984Ch05).

’)’(239U)

E, y/Ey**  Eilevel)  E; " Comments
3483.7% 272725 S(y+x  1324.6 1/273/2"
3487.8 S)+x 13205
3490.3%  274% 24 S(m)+x 13180 Iy/Ey3: 3490.3y + 3487.8y.
349209 034@ 8 Smy+y 13383 1/27,3/27.572F
3502.2%  1.67% 24 Sm)+x  1306.1 1/27,3/2"
350579 0729 9 Smy+y  1324.6 1/273/2"
3509.8 Sy+y 13205
351239 0689 9 Smy+y  1318.0 Iy/Ey3: 3512.3y + 3509.8y.
3524.2 Sy+y  1306.1 1/27,3/2" Weak.
353519 023@ 8 Smy+y 12952 1/2,3/2,52
355249 0489 7 Ssmy+y  1277.9 172,32
35592@ 05197 Ssmy+y 12711 17232
3565.0% 256" 25 S(n)+x 12433 1/27,3/2°
356859 0499 7 sm)+y 12618 1/2.3/2
3570.3% 07" 3 S)+x  1238.0 1/2+,3/2*
3573.3 S)+x  1235.0
3576.3% 09" 3 Sm)+x  1232.0 Iy/Ey3: 35733y + 3576.3y.
3582.8%  13%9 S)+x  1225.5 1/27,3/2~
3585.2%  34% 9 Sm)+x  1223.1 1/27,3/2-

3587.0€ 0909 70 Sm)+y 12433 1/273/2"

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Ch05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Bo46,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Ch05,B
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238U(n,y) E=res: av

1984Ch05,1972B046 (continued)

7(239U) (continued)

E, y/Ey**  Eilevel)  E; i Comments
359239 0879 17 Smy+y  1238.0 1/2+3/2*
3595.3 Sy+y  1235.0
35983@ 0489 12 Smy+y  1232.0 Ty/Ey3: 3598.3y + 3595.3y.
3604.8 Sy+y  1225.5 1/27,3/2"
360729 1129 7 Smy+y  1223.1 127327 Iy/Ey3: 3607.2 + 3604.8y.
3612.8% 193" 20 Sm)+x 11955 127,32~
362439 01795 Smy+y 12060 52
362832 01795 Sm)+y 12020 572
3634.8€ 07796 Sm)+y 11955 1/273/2"
3641.2% 070" 16 S(m)+x  1167.1 1/2+3/2F
3653.1%  1.07% 23 Sm)+x 11552 1/2+3/2F
3655.6 S)+x  1152.7
3657.9%  1.14% 23 Sm)+x 11504 Iy/Ey3: 3655.6y + 3657.9y.
366329 02896 Smy+y  1167.1 1/273/2*
367519 0549 25 Smy+y 11552 1/2*73/2°
3677.6 Sy+y 11527
367999 0769 23 Sm)+y 11504 Iy/Ey3: 3679.9y + 3677.6y.
368342 01998  Sm)+y 11469 572
3741.4% 1057 1S Sm)+x 10669 1/27,3/2"
376349 028€ 6 Smy+y 10669 1/27,3/2"
3768.5¢  023@ 6 Smy+y  1061.8 52
3802.6% 0417 12 Sm)+x 10057 1/2+,3/2%,5/2*
381179 01595 Smy+y  1018.6 5/2-
3817.8 S(n)+x 990.5
382027 1217 15 S(n)+x 988.1 Iy/Ey3: 3817.8y + 3820.2y.
3839.8 S(n)+y 990.5
384229 0649 5 Sn)+y 988.1 Ty/Ey: 3842.2y + 3839.8y.
3842.9% 0887 22 S(n)+x 965.4 1/2,3/2
3846.4% 1677 24 S(n)+x 961.9 1/2-,3/2"
384749 01595 Smy+y  982.9 5/2-
386499 0429 9 Sm)+y 965.4 1/2,3/2
386849 0629 9 Sm)+y 961.9 1/2-,3/2"
3875.8%  1.64% 14 S(n)+x 9325 1/2-3/2"
389789 0479 4 Sm)+y 9325 1/2-3/2"
393809 01696  Sm+y 8923 512
394299 0299 6 Smy+y  887.4 5pF
3955.5%  0.83% 11 S(n)+x 852.8 1/2+,3/2*
397159 01095  Sm)+y  858.8 5/2-
397759 0589 171 Sm)+y 852.8 1/2+,3/2*
3984.6% 2387 18 S(n)+x 823.7 1/2-3/2-
3993.0% 1957 14 S(n)+x 8153 1/27,3/2-
4006.6©  056© 4 Sn)+y 823.7 1/2-3/2-
401509 0509 4 Sn)+y 8153 1/27,3/2-
404639 0089 3 Sm)+y  784.0 5/2°
4062.5" 2327 15 S()+x 745.8 1/273/2"
4069.2% 1727 25 S(n)+x 739.1 1/2-3/2"

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Ch05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Bo46,B
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28U(n,y) E=res: av 1984Ch05,1972B046 (continued)

7(239U) (continued)

E, y/Ey**  Eievel)  Ey i Comments
4072.6% 0507 21 Sm)+x 7357 1/2%,3/2+.52F
407369 0299 3 Sm)+y 7567 5/2°
4081.8" 0717 13 Sm)+x 726,55 1/2%,3/2*
408459 0619 4 Smy+y 7458 12732
4091.2 Sy+y  739.1 1/27,3/2-
4092.4%  0.54% 11 Sm)+x 7159 1/2+3/2*,5/2*
4094.6@ 0719 4 Sm)y+y 7357 1/2¥3/2+,52%  Ty/Ey3: 4094.6y + 4091.2y.
410389 0559 3 Sm)+y 7265 1/2732F
411449 0429 4 Sm)y+y 7159 1/2%3/2%52¢
4120.7%  0.62% 10 S(m)y+x  687.6 1/2%3/2*
413569 0219 3 Sm)+y 6947 52
414279 0559 4 Sm)y+y  687.6 1/2732F
429179 0159 4 Sm)+y  538.6 5/2°
46147 039 5 Smy+x  193.6 5°2°
4636.7% 0499 3 Sm)+y  193.6 572°
4662.4%  1.02" 7 Sm)y+x 1456 1/2%,312*
4674.4% 100" 7 Sm)y+x 1339 1/2%.312*
468479 0969 3 Sm)+y 1456 1/273/2F
469649 1.009 2 Sm)y+y 1339 1/2+3/2F
4808.3%  0.64%" 6 Sm)+x 0 5°2°
483039 0529 2 Sm)+y 0 s5p2F

 Nominal values deduced by evaluator from S(n)+x, S(n)+y, and level energies of 1984Ch05.
¥ Reduced average y-ray intensity (1984Ch05).
# From 2-keV neutrons.

@ From 24-keV neutrons.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Ch05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Bo46,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Ch05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Ch05,B
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Legend

Level Scheme L< 20

Intensities: Iy/Ejﬁ reduced 7 ray intensity — 1, <10%xIj*

I, > 10%xI*

SEFRLLT IO SHILSELEIPLREIPLY 29 H820 HLLLY v L8
QNI QAAJIJIIIIIIIIOT QOO QO N ) Q>
S S T B S R S S S S E N E S F ST F T

FEERFIIRIRRETETRTRRTD DT DR T F FF G 5 09 0P 0P 0 08 o o o o o 0 i 0 i S(n)+y
12,32 1261.8
12,32~ \ / 12433
12+,3/2F 1238.0
1235.0
1232.0
1127312~ 1225.5
12,32~ 1223.1
52 1206.0
52 1202.0
12-,32~ 1195.5
1/27,3/2% 1167.1
1/21,3/2F 1155.2
1152.7
1150.4
5/2 1146.9
127,32~ 1066.9
5/2 1061.8
512~ 1018.6
990.5
988.1
512 982.9
12,312 965.4
1/2-,3/2~ 961.9
12,32~ 932.5
52 892.3
52+ 887.4
512~ 858.8
1/2+,3/2* / \ 852.8
12,302~ 823.7
1127312~ \\ 815.3
512~ / \ 784.0
52+ / \ 756.7
1/2-,32~ / \ 745.8
12-,32~ 739.1
127,32 5/2F / v \ 735.7
12+32F f \ 726.5
127327527 | \ 715.9
512 694.7
1/2+,32+ 687.6
512 538.6
512+ 193.6
12+,3/2F 145.6
121 ,3/2F 133.9
52+ 0
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238U(n,y) E=res: av  1984Ch05,1972B046

Legend
Level Scheme (continued)

Iy < 2%xI™

Intensities: 1y/Ey> reduced y ray intensity —> I, <10%xIy*

—> I, > 10%xIy*

S¥Y & A%
Q' QO S NN
YISIODANSD
STEFILES
0y 03 03 03 03 0y 0y oy S(n)+y
FSINFARNSAIPIFLIELY FEY $8Pvmag AL A&
FIIFIFIIITPIFTELSY ITT SFIr22 {rey &
BEI N RSNV SV TV SN PP IE S SR T SNECPCNCIe

TSI ST TP LTSI SLEEESETELEELEIFF S+
1/27,3/27,512" [ 1338.3
12~ 32 v 1324.6
1320.5
1318.0
1/27,3/2~ 1306.1
1/2,3/2,512 1295.2
12,312 1277.9
1/2,3/2 1271.1
1/27,3/2 / 1243.3
124,32+ 1238.0
1235.0
1232.0
1/27,3/2~ 1225.5
1/27,3/2~ 1223.1
1/27,3/2~ 1195.5
12132+ 1167.1
1/2+,3/2F 1155.2
1152.7
1150.4
1/27,3/27 1066.9
12,32+ ,5/2" 1005.7
990.5
988.1
1/2,3/2 965.4
1/27,3/2~ 961.9
1/27,3/2~ 932.5
1/2+3/2F 852.8
1/27,3/2~ 823.7
1/27,3/2~ 815.3
1/27,3/27 745.8
12,32~ 739.1
1/2*,3/2%,5/2" 735.7
121,32F 726.5
12+ 32+ 512+ 715.9
1/21.3/2F 687.6
52+ 193.6
1/21.3/2F 145.6
1/2+,3/2F 133.9
5/2" 0
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