157
64 Gd93 -1

From ENSDF - Evaluated December 2015

157
64 Gd93_ 1

156Gd(n,y) E=2keV  1993Ko001,1986GrZR

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 average-resonance capture for 2-keV n (1993Ko01 and 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.

1977GrZL: (n,y) reaction with 2-keV n. Abstract, see 1986GrZR.

1986GrZR: (n,y) reaction on enriched targets with 2-keV n beam, y’s measured with Ge detectors. Private communication to

evaluator.

1993Ko001: (n,y) reaction on enriched target with 2-keV beam. y’s measured with three-crystal pair spectrometer.

157Gd Levels

E(level)ﬁ @ Comments
0.0 (1/2,3/2)
474.34 15 (1/2,3/2)*
683.38 14 (1/2,3/2)*
701.31 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)”
1040.95 16 (1/2,3/2)*
1092.24 17 (1/2,3/2)*
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)”
1386.51 16 (1/2,3/2)~
1412.71 17 (1/2,3/2)”
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)*
1562.7 5 (1/2,3/2)*
1564.7 17 (1/2,3/2)*
1568.5 4
1583.7 4 (1/2,3/2)*
1589.69 23 (1/2,3/2) J*: Assigned 7=+ by 1986GrZR and n=— from multipolarity of primary y (1993Ko01).
1611.88 18  (1/2,3/2)~
1616.68 20  (1/2,3/2)~
1635.8 4 (1/2,3/2)*
1658.29 19 (1/2,3/2) J*: Assigned 7=+ by 1986GrZR and n=— from multipolarity of primary y (1993Ko01).
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)
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157 157
64 Gdo3-2 From ENSDF 57Gdy,-2

156Gd(n,y) E=2keV  1993Ko001,1986GrZR (continued)

157Gd Levels (continued)

E(level)ﬁ: @ Comments

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)*
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)
1889.26 18  (1/2,3/2)”
1896.36 25 (1/2,3/2)*
1906.1 4

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)~
1963.3 8

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)*  E(level): Reported as 2000 keV by 1971Gr42.
2015.8 7

2038.04 25  (1/2,3/2)
2044.4 5

2052.2 3

2072.0 3 (1/2,3/2)
2094.2 3 (1/2,3/2)*
2099.3 3

2118.1 4 (1/2,3/2)~
212337

2129.6 3

21359 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

2181.2 3

2188.56 20  (1/2,3/2)~
2198.80 21 (1/2,3/2)
2207.75 21 (1/2,3/2)~
2218.1 3 (1/2,3/2)~
2230.3 3 (1/2,3/2)~
22422 6

2250.5 5

225948 25  (1/2,3/2)
2276.2 8

2290.66 25  (1/2,3/2)
2303.4 7

2307.6 7

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

2333.61 25 (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?1993Ko01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1986GrZR,B
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From ENSDF

157
64 Gd93_3

156Gd(n,y) E=2 keV

1993K001,1986GrZR (continued)

157Gd Levels (continued)

E(level)ﬁ: @ Comments
2342.8 4

2352.6 4

2367.3 3 (1/2,3/2)~
23733919  (1/2,3/2)”
2380.8 4 (1/2,3/2)~
2387.1 5

2393.4 7

2401.3 4

24133 5 (1/2,3/2)*
2441.6 4 (1/2,3/2)~
2465.7 7

2469.3 6 (1/2,3/2)~
24919 3 (1/2,3/2)*
2518.1 8

252395

25404 8

2555.8 4

2562.5 4

2571.3 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)*
2663.2 11

2666.3 5 (1/2,3/2)*
6360.61 7 1/2* E(level): Capture state for n resonances with average energy of 2 keV.

J*: For s-wave capture; only ~ 5% p-wave capture to 1/27 and 3/27 states is expected.

 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 primary y energies.

¥ Above 2100 keV, all levels are from 1993Ko01; below this they are from both 1986GrZR and 1993Ko01.
# Assigned by 1986GrZR from 7 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 '°7Gd Adopted Levels.

E,f L@ Eidevel)
369485 9322 6360.61
37004 7 6822  6360.61
372725 10926 6360.61
373465 11.125  6360.61
374635 11023  6360.61
375284 14825 6360.61
376546 123 6360.61
377055 214 6360.61

i

12+
12+
12+
12+
12+
12+
1/2*
12+

/4
Ef ‘If

)/(157Gd)

Mult.f

2666.3 (1/2,3/2)*
2659.2 (1/2,3/2)*
2633.5 (1/2,3/2)"
2626.0

2614.7 (1/2,3/2)"
2607.8 (1/2,3/2)"
2595.2

2590.1 (1/2,3/2)"

M1
M1
El

El
El

El

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

157
64 Gd93_4

E, L@ Edevel)
377546 123 6360.61
378934 13.027 6360.61
3798.14 12928 6360.61
380484 163  6360.61
3820.2 8 9.127 636061
383675  13.528 6360.61
3842.4 8 9.427 636061
386884 11623  6360.61
3891.7 7 8.621 6360.61
391884 15120 6360.61
3947.0 6 6217 636061
39672 7 5415 636061
39735 5 5615 636061
3979.4 4 8318 6360.61
3987.14 18 21.822  6360.61
399323 11722 6360.61
400804 10719 636061
4017.8 4 8.617 6360.61
4026.88 25 16518  6360.61
404313 11716  6360.61
4053.0 7 8.623 6360.61
4057.2 7 9223  6360.61
406994 14320 636061
4084.4 8 4317  6360.61
410123 17319 636061
41184 6 5914 636061
41302828 14417 636061
414233 234 6360.61
41533122 20919 6360.61
4161.6723 19818 636061
41719221 22718  6360.61
41793326 188 18 6360.61
4187.1129 15018 6360.61
41957117 26421 636061
421404 13113 6360.61
422474 10515 636061
423103 11715  6360.61
424255 10516 636061
426103 10016  6360.61
426683 100 16 636061
4288.38 28 11.8 14 6360.61
4308.4 3 9.8 14 636061
43162 5 5714 636061
432263 10715 636061
4344.8 7 73 6360.61
43643 7 6.8 18 636061
436843 16820 6360.61
4377.0 4 7.114  6360.61
43835 9 2913 636061
43973 8 3513 636061
4403.8 5 9.6 10 6360.61
4408.1 6 7.115 636061
4423.0% 3 8412 636061
4440.6 4 8217 6360.61
44458122 16016  6360.61

156Gd(n,y) E=2 keV

1993K001,1986GrZR (continued)

i

12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+
12+

y(37Gd) (continued)

E; i Mult. ¥
25852 (1/2,3/2)" El
2571.3
2562.5
2555.8
2540.4
2523.9
2518.1
24919  (1/2,3/2)* Ml
2469.3 (1/2,3/2)" El
24416 (12,32 El
24133 (12327 Ml
2393.4
2387.1
2380.8 (1/2,3/2)" El
237339 (1/2,3/2)" El
23673 (12,32 El
2352.6
2342.8
2333.61 (1/2,3/2)" El
2317.1 (1232 El
2307.6
2303.4
2290.66 (1/2,3/2)" El
2276.2
2259.48 (1/2,3/2)" El
22422
22303 (12,3/2) El
218.1 (1232 El
2207.75 (1/2,3/2)" El
219880 (1/2,3/2)” El
2188.56 (1/2,3/2)” El
2181.2
21736 (1232 El
2164.81 (1/2,3/2)” El
21467 (1/2,3/2)" El
2135.9
2129.6
21181 (12,32 El
2099.3
20942 (1/2,3/2* Ml
20720 (1/2,3/2) ELMI
2052.2
2044.4
2038.04 (1/2,3/2)" El
2015.8
19973 (123/2)* Ml
1992.01 (1/2.3/2 El
1983.6 (1/23/2) El
1976.1 (1/23/2)  MILEI
1963.3
1956.90 (1/2,3/2) El
1953.0 (1/23/2)* Ml
1937.18 (1/23/2) El
192091 (1/23/2)  ELMI
1915.88 (1/23/2) El

Continued on next page (footnotes at end of table)
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157 157
64 Gdo3-3 From ENSDF 57Gdyy-5

156Gd(n,y) E=2keV  1993Ko001,1986GrZR (continued)

y(37Gd) (continued)

E),T IyT@ E;(level) I Ef J;E Mult.F Comments
4454.5 4 6.0 13 6360.61 127 1906.1
4463.8 3 8.1 12 6360.61 127 1896.36 (1/2,3/2)* M1

4471.10 20 153 14  6360.61  1/2* 1889.26 (1/2,3/2)” El
4498.7520 23226 6360.61 12t 1861.72 (1/2,3/2)” El
4505.5 7 7519 6360.61 1/2* 18549 (1/2,3/2)* M1
4510.6 10 8.022 6360.61 1/2* 1850.7 (1/2,3/2)* M1
45149 4 15724 6360.61 1/2* 18454 (1/2,3/2)” El
4523.7 4 10.7 18  6360.61  1/2* 1836.2 (1/2,3/2)” El
4536.5522 20521 6360.61 1/2* 1824.04 (1/2,3/2)” El
4558.6 3 21.724 6360.61 1/2* 1802.0

45725 5 4912 6360.61 1/2% 17882 (1/2,3/2)* M1
4600.6 5 5213 6360.61 1/2* 1760.09 (1/2,3/2)* M1
4610.37 14 228 14 6360.61  1/2* 1750.14 (1/2,3/2)” El
4620.3 4 15322 6360.61 1/2* 17403 (1/2,3/2)” E1.M1
4624.1 3 16.6 23 6360.61  1/2* 17364 (1/2,3/2)” El

4638.6 5 9216 6360.61 12 1720.70 (1/2,3/2) MI1,E1
4643.05 15 31.019 6360.61 1/2% 1717.66 (1/2,3/2) El
4660.7 13 6360.61 12+ 1701.7

4667.8 15 6360.61  1/2* 1692.2

4683.3 10 6360.61 12+ 1678.9 (1/2,3/2)*

4693.82 16  26.0 19 6360.61 1/2* 1666.60 (1/2,3/2)~ El
4702.15 19 20.825 6360.61 1/2* 1658.29 (1/2,3/2) El

4723.9 10 6360.61  1/2* 16358 (1/2,3/2)*

47439120 24.018 6360.61 12 1616.68 (1/2,3/2)" El

474894 19 246 19 6360.61 1/2* 1611.88 (1/2,3/2)” El I: Uncertainty given (1993Ko01) as 0.7%, but
assigned 7.7% by evaluator to be similar to other
values.

4770.88 23 15915 6360.61  1/2*  1589.69 (1/2,3/2) El

4777.0 4 9913 6360.61 1/2* 1583.7 (1/2,3/2)*

4791.8 5 7.113 6360.61 1/2* 1568.5

4795.8% 17 6360.61 12 1564.7 (1/2,3/2)"

4797.7 9 3.812 6360.61 12 1562.7 (1/2,3/2)* M1

4808.7 6 6.9 15 6360.61 1/2* 1552.0 (1/2,3/2)* Ml

4835.0 5 8214 6360.61 12 1525.6 (1/2,3/2)* M1

4839.4 3 15815 6360.61  1/2*  1521.60 (1/2,3/2) E1,MI

4869.7 7 6.0 17 6360.61 1/2* 1489.71 (1/2,3/2)* M1

4882.8 3 12219 6360.61  1/2* 1477.90 (5/2)* El

49478220 20.7 16 6360.61 12 1412.71 (1/2,3/2)" El

4973.87 15 22.6 13 6360.61 1/2* 1386.51 (1/2,3/2)” El

5011.72 13 27.0 15 6360.61  1/2* 1348.87 (1/2,3/2)" El

5021.26 28 10.1 11 6360.61  1/2*  1339.10 (1/2,3/2)* Ml

5029.8 3 9911 6360.61 1/2* 1330.67 (1/2%,3)2*) MI,El

5044.88 9 39417 6360.61 172 1315.67 (1/2,3/2)" El

5061.8 3 7911 6360.61 1/2% 1298.25 (1/2,3/2)* M1

5077.5 4 6.0 11 6360.61 1/2* 1283.0 (1/2,3/2)* Ml

5110.6 5 6.1 12 6360.61 1/2% 1249.6 (1/2,3/2)* M1 E,: Value given (1993Ko01) as 5100.59, but

assigned by evaluator as 5110.59 to match
proposed level energy.

5268.74 24  11.6 13 6360.61  1/2* 1092.24 (1/2,3/2)* M1

5319.50 17 21.516 6360.61 12 1040.95 (1/2,3/2)* E1,M1

5551.60 9 853 6360.61  1/2* 808.84 (1/2,3/2) El

5567.16 14 43323 6360.61 1/2F 793.33 (1/2,3/2) El

5598.01 11 57.827 6360.61 1/2* 762.49 (1/2,3/2) El

5609.9 4 12716 6360.61  1/2* 750.89 (1/2,3/2)* M1

56314510 66927 6360.61 1/2* 729.05 (1/2,3/2) El

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

157
64 Gd93_6

E, T 7@

E;(level)

5659.09 14 45.3 24
5677.27 19 31.1 22
5886.06 14 20.8 12
6360.47 7 100.0 29

T From 1993Ko01 unless noted otherwise.

6360.61
6360.61
6360.61
6360.61

156Gd(n,y) E=2 keV

1993K001,1986GrZR (continued)

i

1/2*
12+
12+
12+

Ef

7(157Gd) (continued)

n
¥

Mult.f

701.31 (1/2,3/2)
683.38 (1/2,3/2)*
474.34 (1/2,3/2)*

0.0

(1/2,3/2)~

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

# From 1986GrZR.

@ Intensity per 100 neutron captures.
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157
64 Gdg3-7

From ENSDF 157Gdygy-7

156Gd(n,y) E=2keV  1993K001,1986GrZR

Legend

Level Scheme )
Level Scheme ——— I, < 2%xI@

Intensities: Relative I, — 1, <10%xIj*

s L;> 100%™

N S % v
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TIJTTTSTITIITSSS VI TODAG SIS 28099 &% LS
é\ﬁ/\&mgmxyqq %Q\/\\b\@;?oge@ O F ;gc,.g% \({'Q\&V':g/\o-g/r\:? oy S N PININ choﬁﬁ\%o' f\:\ﬁé‘?; NS f»@%b

+ FELELE LB PSS T FEFTERNELFIILEEEESES 6360.61
(1/2,3/2) 1720.70
(1/2,3/2) 1717.66

1701.7

1692.2
(112,3/2)* 1678.9
(1/2,3/2)~ 1666.60
(172,3/2) 1658.29
(1/2,312)* 1635.8
(112,312)~ 1616.68
(1/2,3/2)~ 1611.88
(172,312) 1589.69
(172,3/2)* 1583.7

1568.5
(1/2,3/2)* 1564.7
(172,3/2)* 1562.7
(172,3/2)*" 1552.0
(12,312)* 1525.6
(1/2,3/2) 1521.60
172,3/2)* 1489.71
62" 1477.90
(1/2,3/2)~ 1412.71
(1/2,312)~ 1386.51
(1/2,312)~ 1348.87
(1/2,3/2)* 1339.10
(1/2%,312%) 1330.67
(1/2,312)~ 1315.67
(172,312)* 1298.25
(1/2,312)* 1283.0
(1/2,3/2)" 1249.6
(1/2,312)* 1092.24
(172,3/12)* 1040.95
(1/2.312)" 808.84
(1/2,3/2)~ 793.33
(1/2,3/2)~ 762.49
(172,3/2)* 750.89
(1/2,3/2)~ 729.05
(1/2,3/2)~ 701.31
12.32)" 683.38
(172,3/2)" 474.34
(112.3/2)~ 0.0

16,




157
64 Gdg3-8

From ENSDF

157
64 Gdg3-8

156Gd(n,y) E=2 keV  1993K001,1986GrZR

Level Scheme (continued)

Intensities: Relative I,

Legend

— I, < 2%xI™
— I, < 10%xI
I, > 10%xI

© \@{\70 & 9 Q'" AN Q v > N 92'1 r‘\,Q \\%
VIR ST TEIS Fsave oS o S SIS D
SO eSS AT TS ST S S s Sesfeesdeed
S S S S PSS S R TS ST TS TS
o+ P T TS FFITETTIFEEFFITTIFFFIIFTELS
Yy 6360.61
(1/2,3/2)~
2188.56
(1/2,3/2)~ 2181.2
(1/2,3/2)~ 2173.6
(1/2,3/2)~ 2164.81
2146.7
21359
(1/2,3/12)~ 2129.6
2118.1
(1/2,3/2)* 2099.3
(172,3/2) 2094.2
2072.0
2052.2
(1/2,3/2)~ 2044.4
2038.04
(1/2,3/12)* 2015.8
(1/2,3/2)~ 1997.3
(1/2,3/2)~ 1992.01
(172,3/2) 1983.6
1976.1
(1/2,3/12)~ 1963.3
(1/2,3/2)* 1956.90
(1/2,3/2)~ 1953.0
(172,3/2) 1937.18
(1/2,3/2)~ 1920.91
1915.88
(1/2,312)* 1906.1
(1/2,3/2)~ 1896.36
(1/2,3/12)~ 1889.26
(1/2,3/2)* 1861.72
(1/2,3/2)* 1854.9
(1/2,3/2)~ 1850.7
(1/2,3/2) 1845.4
(1/2,3/12)~ 1836.2
1824.04
(1/2,3/2)* 1802.0
(1/2,3/12)" 1788.2
(1/2,3/2)~ 1760.09
(1/2,3/12)~ 1750.14
(1/2,3/2)~ 1740.3
1736.4
(172,3/12)~
0.0
1247Gd93




157Gdy,-9 From ENSDF 51 Gdg3-9

156Gd(n,y) E=2keV  1993K001,1986GrZR

Legend
Level Scheme (continued)

— L, < 2%xIy*
Intensities: Relative I, > I, < 10% X1
> I, > 10%xIy*~

o 9 > i) % ©
SRR IS NSRS vy IS SEF
o9 (g“:g PSSR CRSSTeT sy NN S NN
S S S S S SR T S TS T SESETESS
1o+ R e e e A e O R A A RO 6360.61
(1/2’3/2)+ 2666.3
(1/2,3/2)" 2659.2
(1/2,3/2) 26335
2626.0
(1/2.312)" 2614.7
(1/2,3/2) 2607.8
2595.2
(1/2,312)- 2590.1
(1/2,3/2) 25852
2571.3
2562.5
2555.8
2540.4
2523.9
2518.1
(12,3/2)" 2491.9
(1/2,3/2) 2469.3
(1/2,3/2) 2441.6
(1/2’3/2)+ 2413.3
2393.4
2387.1
(112312) 2380.8
(1/2.302) 2373.39
(1/2,3/2) 2367.3
2352.6
2342.8
(1/2312)° 2333.61
(1/2,32)° 2317.1
2307.6
2303.4
2302) 2290.66
22762
(1/2,3/2) 2259.48
22422
(1/2.3/2)" 22303
(1/2,3/2) 2218.1
(112.302) 2207.75
(12302 2198.80
(1/2,3/2)" 2.0

157
64 Gd93




	157 64Gd93 
	 156Gd(n,) E=2 keV


