157Gdg,-1 From ENSDF - Evaluated December 2015

157
64 Gd93_ 1

156Gd(n,y) E=24 keV  1993K001,1986GrZR

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

Results given here are from measurements of primary y’s from averaged-resonance capture for 24-keV neutrons
(1993K001,1986GrZR).

Experimental methods:

1970B029: (n,y) reaction on natural Gd target with neutron spectrum shaped to average over many resonances. Only one y
assigned to levels in '37Gd.

1975GrZB: (n,y) reaction on enriched target with 24-keV n beam whose width of ~ 2 keV averages over ~ 42 resonances in the
capture.

1977GrZL: (n,y) reaction with 24-keV n.

1986GrZR: (n,y) reaction on enriched targets with 24-keV n beam y’s measured with Ge detectors. Private communication to
evaluator.

1993Ko001: (n,y) reaction on enriched target with 24-keV beam. y’s measured with three-crystal pair spectrometer.

157Gd Levels

E(level) T+ @

0.0 (1/2,3/2)"
63.66 18  5/2*
47434 15 (1/2,3/2)*
524.6 6 52+
655.7 5
683.38 14 (1/2,3/2)*
70131 14 (1/2,3/2)"
729.05 12 (1/2,3/2)"
750.89 23 (1/2,3/2)*
762.49 13 (1/2,3/2)"
79333 14 (1/2,3/2)"
808.84 10 (1/2,3/2)"
81544 5%
970.8 5
996.6 9
1040.95 16 (1/2,3/2)*
1062.5 6
1092.24 17 (1/2,3/2)*
1136.7 3
114208  52*
115709  5/2*
1184.5 5
1245.6 6
1249.6 4 (1/2,3/2)*
1283.0 4 (1/2,3/2)*
1298.25 17 (1/2,3/2)*
1315.67 10 (1/2,3/2)"
1330.67 25 (1/2*,3/2%)
1339.10 24 (1/2,3/2)*
1348.87 12 (1/2,3/2)"
137742 22 52
1386.51 16 (1/2,3/2)"
1399.3 5
141271 17 (1/2,3/2)"
1437.2 6
144659  5/2*
14674 13 52

Continued on next page (footnotes at end of table)
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157
64 Gd93 2

From ENSDF 'of Gdg;-2

156Gd(n,y) E=24 keV  1993K001,1986GrZR (continued)

157Gd Levels (continued)

E(level)ﬁ: @ Comments
1477.90 23 (5/2)* J7. Assigned (5/2)* by 1986GrZR and (1/2,3/2)~ from multipolarity of primary y (1993Ko01).
1489.71 22 (1/2,3/2)*
1521.60 23 (1/2,3/2)
1525.6 3 (1/2,3/2)*
1552.0 5 (1/2,3/2)*
1556.3 5

1562.7 5 (1/2,3/2)*
1564.7 17 (1/2,3/2)*
1568.5 4

1574.1 4

1583.7 4 (1/2,3/2)*
1589.69 23 (1/2,3/2) J7: Assigned 7=+ by 1986GrZR and 7=— from multipolarity of primary y (1993Ko01).
1606.8 6

1611.88 18  (1/2,3/2)”
1616.68 20  (1/2,3/2)
1635.8 4 (1/2,3/2)*
1649.0 6

1658.29 19 (1/2,3/2) J*: Assigned 7=+ by 1986GrZR and n=— from multipolarity of primary y 91993Ko01.
1666.60 14 (1/2,3/2)
1678.9 7 (1/2,3/2)*
1692.2 4

1701.7 5

1717.66 15  (1/2,3/2)
1720.70 16 (1/2,3/2)
1736.4 3 (1/2,3/2)~
1740.3 4 (1/2,3/2)~
1750.14 15 (1/2,3/2)~
1760.09 23 (1/2,3/2)*
1788.2 5 (1/2,3/2)*
1798.6 7 E(level): Calculated by evaluator from y energies; given as 1789.4 7 by 1993Ko01.
1802.0 3

1824.04 19  (1/2,3/2)”
1836.2 3 (1/2,3/2)
1845.4 4 (1/2,3/2)~
1850.7 4 (1/2,3/2)*
1854.9 5 (1/2,3/2)*
1861.72 18  (1/2,3/2)~
1869.8? 12

1889.26 18  (1/2,3/2)~
1896.36 25 (1/2,3/2)*
1915.88 14 (1/2,3/2)~
192091 25 (1/2,3/2)
1937.18 20 (1/2,3/2)~
1953.0 5 (1/2,3/2)*
1956.90 15  (1/2,3/2)
1959.3 9

1976.1 4 (1/2,3/2)
1983.6 4 (1/2,3/2)~
1992.01 23 (1/2,3/2)
1997.3 5 (1/2,3/2)*
2028.6? 6

2038.04 25 (1/2,3/2)”
2052.2 3

2072.0 3 (1/2,3/2)
2094.2 3 (1/2,3/2)*
2099.3 3
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157 157
64 Gdo3-3 From ENSDF 57Gdy,-3

156Gd(n,y) E=24 keV  1993K001,1986GrZR (continued)

157Gd Levels (continued)

E(level)Ti @ Comments
2118.1 4 (1/2,3/2)~

212337

2129.6 3

2135.9 4

2146.7 3 (1/2,3/2)"
2164.81 16 (1/2,3/2)"
2173.6 3 (1/2,3/2)~
2180.0 8

21812 3

2188.56 20  (1/2,3/2)"
2198.80 21 (1/2,3/2)"
220775 21 (1/2,3/2)"
2218.1 3 (1/2,3/2)"
2230.3 3 (1/2,3/2)"
224226

2250.5 5

2259.48 25 (1/2,3/2)"
22762 8

2290.66 25 (1/2,3/2)"
2303.4

2307.6 7

2317.1 3 (1/2,3/2)"
2328.1 4

2333.61 25 (1/2,3/2)"
23428 4

2352.6 4

2367.3 3 (1/2,3/2)"
237339 19 (1/2,3/2)"
2380.8 4 (1/2,3/2)"
2387.15

2393.4 7

2401.3 4

241335 (1/2,3/2)*
2441.6 4 (1/2,3/2)~
2465.7 7

2469.3 6 (1/2,3/2)~
2491.9 3 (1/2,3/2)*
2518.1 8

252395

2540.4 8

2555.8 4

2562.5 4

25713 4

2585.2 3 (1/2,3/2)"
2590.1 5 (1/2,3/2)"
2595.2 6

2607.8 3 (1/2,3/2)"
2614.7 4 (1/2,3/2)"

2626.0 5

2633.5 4 (1/2,3/2)"
2650.6 6

2659.2 5 (1/2,3/2)*
26632 11

2666.3 5 (1/2,3/2)*
6382.93 13 1/2%,1/27,3/2  E(level): Capture state for 24-keV n.
J™: About equal contributions of s- and p-wave capture expected, so all three J” values contribute.

Continued on next page (footnotes at end of table)
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64 Gd93 -4

From ENSDF

157
64 Gd93_4

156Gd(n,y) E=24 keV

1993K001,1986GrZR (continued)

157Gd Levels (continued)

 The energy of the capture state was computed from the energy of the ground-state y ray. With this value fixed, the energies of

the remaining levels were computed from the other primary y energies.

¥ Above 2100 keV, all levels are from 1993Ko01; below this energy they are from 1986GrZR and 1993Ko01.

# Assigned by 1986GrZR from v intensities from averaged n resonance capture and by evaluator from y multipolarities of
1993Ko01. Below 1 MeV, more restricted assignments are generally available in the Adopted Levels.

@ For band assignments, see '37Gd Adopted Levels.

y(7'Gd)

E, L& Ejdevel) ¥ E; " Mult. ¥
371557 246 6382.93  1/2%,1/273/2" 26663 (1/2,3/2F Ml
3719711 146 6382.93  1/2*,1/2°3/2~ 26632
372467 175 6382.93  1/2%,1/2732~ 26592 (1/2,3/2)* Ml
373236 144 6382.93  1/2*,1/2-3/2~ 26506
374934 204 6382.93  1/2+,1/2-3/2~ 26335 (1/2.3/2 El
37676 6 10.628 638293  1/2%,12-32~ 26147 (1/23/2) El
3775.0 4 19 3 6382.93  1/2%,1/2°,32~ 2607.8 (1/2,322) El
3792.4 4 10 3 6382.93  1/2*,1/2-3/2~  2590.1 (1/2,3/2 El
3798.4 6 195 6382.93  1/2%,1/2°,32~ 25852 (1/2,32) El
389084 265 6382.93  1/2%,1/2-3/2~ 24919 (1/2,3/2* Ml
39124 11 14 4 6382.93  1/2%,1/2°,32~ 24693 (1/2,322) El
391727 113 6382.93  1/2*,1/2°3/2"  2465.7
394209 205 6382.93  1/2%,1/2°,32~ 24416 (1/232) El
3969.86 184 6382.93  1/2%,1/2-3/2~ 24133 (12,3/2F Ml
3981.64 254 6382.93  1/2*,1/2-3/2~ 24013
4003.9 9 13 4 6382.93  1/2*,1/2-3/2~ 23808 (1/2,3/2 El
40100 7 123 6382.93  1/2%,1/2°,32~ 237339 (1/2,322) El
4016.0 8 13 4 6382.93  1/2*,1/2-3/2~ 23673 (1/2.3/2 El
4049.8 7 154 6382.93  1/2+,1/2-3/2~ 2333.61 (1/2.3/2 El
4054.8 4 17.928 638293  1/2%,1/2-,32~ 2328.1
4066.8 5 13529 638293  1/2%,1/2-3/2~ 2317.1 (1)232) El
409223 243 6382.93  1/2%,1/2-3/2~  2290.66 (1/2,3/2~ El
412324 244 6382.93  1/2*,1/2°,3/2~ 2259.48 (1/2,32 El
41324 5 17 4 6382.93  1/2*,1/2-3/2~  2250.5
4152910 146 6382.93  1/2%,1/2°,32~ 22303 (1/2,32) El
416547 206 6382.93  1/2%,1/2-3/2~ 2218.1 (1/2,3/2 El
417344 406 6382.93  1/2*,1/2°,32~ 220775 (1/2,32 El
418434 325 6382.93  1/2*,1/2-3/2~ 2198.80 (1/2,3/2 El
419464 305 6382.93  1/2+,1/2-3/2~ 2188.56 (1/2,3/2~ El
420298 216 6382.93  1/2*,1/2-3/2~ 21800
4208.2 9 13 4 6382.93  1/2%,1/2-32~ 2173.6 (1/232) El
421823 305 6382.93  1/2*,1/2-3/2~ 216481 (1/2,3/2 El
4236.1 4 15829 638293  1/2%,1/2-3/2~ 21467 (1/232) El
4259.6 7 164 6382.93  1/2*,1/2-3/2~ 21233
4264.6 6 17 4 6382.93  1/2%,1/2-,32~ 2118.1 (1/232) El
4285.8% 10 6382.93  1/2*,1/2-3/2~  2099.3
428735 306 6382.93  1/2%,1/2°3/2~ 20942 (1/2,3/2* Ml
431156 226 6382.93  1/2%,1/2°,3/2~ 20720 (1/2,3/2) ELMI
4330.1% 12 6382.93  1/2*,1/2-32~ 20522
4344.7 4 153 6382.93  1/2%,1/2-3/2~  2038.04 (1/2,3/2 El
43543 6 5419 638293  1/2%,1/273/2"  2028.6?

4385.9 8 13 4 6382.93  1/2%,1/2°3/2~ 19973  (1/2,3/2)* Ml
4391.03 274 6382.93  1/2%,1/2°,32~ 199201 (1/2,32 El
4399.2 5 13 3 6382.93  1/2*,1/2-3/2~ 1983.6 (1/2,3/2 El
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From ENSDF

157
64 Gd93_5

156Gd(n,y) E=24 keV

1993K001,1986GrZR (continued)

y(37Gd) (continued)

B, L,7&  Edlevel) ” E; i Mult.*
440704 194 638293  12%,127327 1976.1 (123/2) MILEI
442369 155 638293  1/2%,1/273/2  1959.3
442595 13 13429 638293  1/2%,1273/27 195690 (1/2,3/2)~ El
442936 256 638293 112127372 19530 (1/232)F Ml
44459123 6517 638293 1/2%,1273/27 193718 (12,32 El
4461.4 3 4017 638293 1/2%,1/273/2~ 192091 (1/232) EILMI
4466.49 15 23.117 638293  1/2%,127 32~ 191588 (1/2,3/2)~ El
448724 21029 638293 1/2%,1/273/2 189636 (1/232)" Ml
449403 253 638293 12%,1273/27 1889.26 (1/2,3/2)" El
4513.1 12 6382.93  1/2%,1/27,3/2~  1869.8?

452133 3510 638293  12%,1273/27 186172 (1/2,3/2) El
452806 248 638293 1/2,1/273/2 18549 (1/232)* MI
4532.14 218 638293 124,127,327 18507 (1/2,3/2)* Ml
453795 216 638293  1/2,1/273/2 18454 (1/232) El
454734 12117 638293 12%,1273/27 18362 (1232 El
455883 265 638293  1/2%,1/273/2 1824.04 (1/232)" El
458437 134 638293 12%,1273/27  1798.6

459447 134 638293 112,127,372 17882 (123" Ml
46227224 204 638293 124,127,327 1760.09 (1/2,3/2)* Ml
463325 194 638293 12,1232 1750.14 (1/232)" El
464256 295 638293 12%,1273/27 17403 (12,32 EILMI
464708 184 638293 112,127,372 17364 (1/232) El
466228 15 16210 6382.93  1/2%,1/27,3/2~ 172070 (1/2,3/2) MILEI
4664.6 3 364 638293 112,127,372 1717.66 (1/232) El
468095 124 638293 112%,12732~ 17017

469074 14827 638293  1/2%,1/2732" 16922

4702.6" 9 6382.93  1/2,1/273/2~ 16789 (1/23/2)*
47164519 474 638293 12%,1273/27  1666.60 (1/2,3/2)" El
472545 183 638293  1/2%,1/273/2 165829 (1/232) El
473386 123 638293  1/2%,1/2732"  1649.0

474724 213 638293 124,127,320 16358 (1/2,3/2)F
476545 183 638293 11212732 1616.68 (1/232)" El
477033 343 638293 12%,1273/27 1611.88 (1/2,3/2) El
477606 13328 638293 1/2%,1/273/2  1606.8

4792.8 8 5215 638293 12412732 1589.69 (1/23/2) El
4797.5% 12 638293 127,127,322 15837 (1/2,3/2)*
4808.74 3417 638293 1/2%,1/2732 15741

481454 4113 638293  1)2%,127327 15685

482025 2610 638293 112,127,320 15627 (1/232)F Ml
482665 458 638293 112%,1273/20 15563

483066 427 638293 112,127,372 15520 (123" Ml
485694 244 638293 12%,12°3/20 15256 (123" Ml
4860.8 3 344 638293 112,127,372 1521.60 (1/23/2) EILMI
48932421 283 638293 12%,1273/27  1489.71 (12,3/2)* Ml
49048 3 18925 638293 1/2%,1/2732"  1477.90 (5/2)* El
4915.5% 13 6382.93  1/2%,1/2732" 14674 5)2

4936.4% 9 6382.93  1/2%,1/273/2" 14465 5/2*

494566 123 638293  12%,1273/27 14372

4970.16 23 29328 6382.93  1/2%,1/273/2 141271 (1232 El
498355 11724 638293  1/2%,127,327 13993

499744 15724 638293 1/2,1/273/2~ 138651 (1/232) El
5005.4% 22 6382.93  1/2%,1/2732 137747 5)2

503380 17 283 638293  1/2%,1/27,3/2 134887 (1/23/2) El
504414 363 638293  1/2%,1/27327  1339.10 (1/2,3/2)* Ml

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

157
64 Gd93_6

156Gd(n,y) E=24 keV

1993K001,1986GrZR (continued)

y(37Gd) (continued)

E,f L&  Ei(level) 7 E; i Mult.*
5052.3 4 19.628 6382.93  1/2%,1/27,32~  1330.67 (1/2,3/2") MILEI
5067.11 16 554 638293 1/2%,12732" 131567 (123/2  El
5084.75 17 284 638293 127,127,327 129825 (1/23/2)* Ml
5100.0 5 183 638293 12412732 12830 (1/23/2* Ml
513335 235 638293 12127327 12496 (123/2F Ml
513726 165 638293 1/2%,1/2732" 12456
51983 5 154 638293  12%,127,32~ 11845
5225.8% 9 638293 1/27,12732" 11570 5/2*

5240.8% 8 638293 127,12°32" 11420 5/2°

5246.1 3 16725 638293  1/2%,1/2732~  1136.7

5290.24 21 393 638293 12,127327 109224 (1/23/2)F Ml
53204 7 133 638293  12%,1/2732" 10625

5341.98 25 27.923 638293 127,127,372  1040.95 (1/23/2*  EILMI
5386.2 9 144 638293 12512732 996.6

5412.0 5 163 638293  12%,127,32° 9708

5567.4 4 374 638293 125,12°3/27 8154 52* E2
5574.31 17 756 638293 127,127,372 808.84 (1/23/2  El
5589.58 23 444 638293 12%,1/27327 79333 (1/23/2)°  El
5620.7 6 5412 638293 12°,12732° 76249 (1232  El
5631.81 26 425 638293 12%,1/2732°  750.89 (1/23/2)* Ml
5653.98 28 533 638293 125,127,327 729.05 (1/23/2°  El
5681.77 21 796 638293 1/2%,1/2732" 70131 (1/23/2° El
5699339 16 114Q 6 638293 1/2%,127327 68338 (123/2" Ml
5727.1'5 175 638293 124,127,322~ 6557

5858.2 6 3811 638293 127,127,327 5246 52* E2
5909.4 4 465 638293 127,127,327 47434 (1232 M
6319.13 16 784 638293 12412732 63.66 572 E2
63827913 1005 638293  1/2*,1/27,3/2" 00 (1232 El

T From 1993Ko01 unless noted otherwise.

¥ From 1993Ko01 and assigned from comparison of the y intensities with the theoretical values from a Monte Carlo model and
from the ratio of the 7y intensities in the 2- and 24-keV measurements.

# From 1986GrZR.

© Doublet (1993Ko01).

& Intensity per 100 neutron captures.
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From ENSDF 157Gdygy-7

156Gd(n,y) E=24 keV  1993K001,1986GrZR

Legend

Level Scheme
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From ENSDF

157
64 Gdg3-8

156Gd(n,y) E=24 keV  1993K001,1986GrZR
Legend

Level Scheme (continued) < 291
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anan S SO SES ST EE ST EFIIIFIFEEE¢ 635293
,,,,,,,,,,, N I I e ) ) S ) A [ A O I IO 022 X
(12.312)" 1997.3
(172,3/2)~ 1992.01
(112.3/2) 1983.6
(172,3/2) 1976.1
1959.3
(1/2,3/2)~ 1956.90
(12.312)" 1953.0
(112,3/2)~ 1937.18
(112.312) 1920.91
(1/2,3/2)~ 1915.88
12.312)" 1896.36
(1/2,3/2)~ 1889.26
N O A N A . 1869.8
anrsey 1861.72
12.312)" 1854.9
(112,3/2)* 1850.7
(1/2,3/2)~ 1845.4
(1/2,3/2)~ 1836.2
(1/2,3/2)" 1824.04
1798.6
(112,312)* 1788.2
ar32)t 1760.09
(172,312) 1750.14
(112,3/2)~ 1740.3
(1/2,3/2)~ 1736.4
(112,312) 1720.70
(1/2,312) 1717.66
1701.7
1692.2
(12,3/2)* 1678.9
(1/2,3/2)~ 1666.60
(112,312) 1658.29
1649.0
(12,312)" 1635.8
(1/2,3/2)~ 1616.68
(112,312) 1611.88
1606.8
(112,312) 1589.69
(112,312)* 1583.7
1574.1
1568.5
12,32)" 1562.7
(112.3/2)~ 0.0
1247 Gdy;
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From ENSDF

156Gd(n,y) E=24 keV  1993K001,1986GrZR
Legend

Level Scheme (continued) < 2%
Intensities: Relative I, — L <10% x];,”‘”
—> L, > 10%xIy*

C?Q % g o~ oo © RN s

o D L EST SHASSY IV 0000 TS IFe998s L9

A‘J %zo*é\ égb\bQ(afqﬁllgffv\fff ‘Q\f%ﬁi\ffﬁf\fa\\f%{@f w\b@f \":i \”‘3

SR ICINOIOC IR R B I SN SN SISO JE I SIS
(12,312)* 2666.3
2663.2
(12,327 2659.2
2650.6
(1/2,3/2)~ 2633.5
(1/2,3/12)~ 2614.7
(1/2,3/12)" 2607.8
(1/2,3/2)~ 2590.1
(112,312)~ 25852
(12,32)" 2491.9
(112,312)~ 2469.3
2465.7
(112,3/2)" 2441.6
(12,3/2)* 2413.3
2401.3
(12,3/2)~ 2380.8
(112,312)~ 2373.39
(1/2,3/2)~ 2367.3
(1/2,3/12)~ 2333.61
2328.1
(1/2,3/2)~ 2317.1
(112,312)~ 2290.66
(112,3/2) 2259.48
2250.5
(112,3/2)~ 2230.3
(12,3/2)" 2218.1
(112,312)~ 220775
(112,3/2)~ 2198.80
(112,3/2)~ 2188.56
2180.0
(1/2,3/2)~ 2173.6
(1/2,3/2)~ 2164.81
(1/2,312)" 2146.7
2123.3
(112,312)~ 2118.1
2099.3
(12,312)* 2094.2
(172,312 2072.0
2052.2
(112,312)~ 2038.04
(1/2,3/2)~ 0.0
1
51 Gdyg;
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