65 Thos1 From ENSDF - Evaluated May 2021 10T, -1

159Th(n,y) E=th  1974Ke01,1989Du03

History
Type Author Citation Literature Cutoff Date
Full Evaluation N. Nica NDS 176, 1 (2021) 1-May-2021

Additional information 1.
J5(1Tb)=3/2*, which indicates that the '®*Tb states formed by thermal-neutron capture can have J*=1* and 2*. The 2*

component has been found to dominate at thermal-neutron energies (1970B032).

1974Ke01: E(n)=thermal. For primary capture gammas, measured Ey, Iy using a pair spectrometer. For secondary gammas,
measured Ey, Iy, E(ce), Ice, yy using a curved-crystal spectrometer, Ge(Li) detectors, anti-Compton spectrometer and
spectrometer. Simultaneous irradiations of Tb with suitable calibration materials provided Ey and absolute Iy values.

1989Du03, using a calibrated Si(Li) detector having a volume of 1 cm?, a surface area of 2 cm? and an energy resolution of 300
eV at 17 keV and 350 eV at 30 keV, measure Ey and more precise (than those of 1974Ke01) Iy values for several y rays below

40 keV.
The level scheme shown in the drawings is from 1974Ke01. Secondary transitions whose placements are confirmed by yy

measurements are denoted by a dot placed at the level being depopulated by the transition.

Studies of two-step y-ray cascades in the decay of states populated in the neutron-capture process have been published. These
studies elucidate the occurrence of the intermediate levels excited in the decay of these states, as well as the structure of the excited
states up to the neutron binding energy. Some of these recent studies are as follows (the first three are from the same group):
1995B020, 1995Va42, 1999Bo14, 2011Kr04 (deduced M1 scissor vibrational mode).

Other measurements: 1959Dr75, 1963Gi06, 1964Pa21, 1968R006, 1968Gr32, 1969R032, 1970Bo32, 19700r05, 1973Hel5.
2011Kr04: 9Tb(n,y), E=th,

160Th Levels

E(level)t i | Edeven' i E(level)t yrk E(level)t yrE
0.0¢ 3= | 31835794 (3 660.087 6 1006.8 7
63.68554 20 1% | 3222979 8  5- 664.669 18  (1*,27) | 1021.6? 15
64.1096/ 20 4+ | 3547368 11 (57) 678.2 3 1039.5? 15
78.8665¢ 15 4= | 3777619 6 (4*) 684.398 10 1051.7 8
79.0924P 24 (0" | 3812856  1- 692.5 3 1056.2 5
10557604 22 2% | 4214335  2- 712.8 10 1068.1 4
126.483F 6 5t | 4782256  (17) 729.9 6 1086.0 3
13322140 25 (1) | 4785597  (1*2%) 763.4 4 1103.9 7
138.7354€ 23 ()" | 4802576  (3)" 765.471 22 1115.8 4
139.47410 24 (2)~ | 484317 9 12 767.967 25 1124.8 4
156.4446% 24 3~ | 5035437  (1*237) | 791.1 20 1129.4 3
167.7537€ 25 (2)* | 511.791 12 813.85 30 1136.9 3
168.72 12 515.0 2 2" 82325 1146.5 3
176.833 3 55 | 5202677 (29 850.9 5 1150.0 4
200.405€ 4 G) | 5327339 (1-237) | 85886 1155.9 5
22262993 (0% | 552967 10 (2~ 3%) 862.9 5 1170.5 4
2327804 3 ()* | 57155514 (1) 880.2? 10 1175.1 4
2369777 4 37 | 5769249 913.9 3 1190.9 4

2441604 3 4= | 589.005 11  (17.2) 952.8 5 637521% 13 (2H@
2575418 5 (47) | 592.741 11 960.0 6
265.229€ 4 @+ | 598.668 11 976.1 7
268.8189 3 2+ | 62072 1001.9 5

 From least-squares fit to Ey’s from Adopted Levels, Gammas dataset including all datasets with measured Ey values.
¥ From Adopted Levels, unless noted otherwise.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1964Pa21,B
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65 Thys-2 From ENSDF - Evaluated May 2021

19Th(n,y) E=th  1974Ke01,1989Du03 (continued)

160Th Levels (continued)

# From 2021Wal6.
@ Assignment based upon observation by 1970Bo32 that, of the two possible capture-state spins (1*,2*), the J7=2* component is

dominant. Comparison of the calculated and measured population of levels in the capture process also supports this conclusion.
& From v(0) following n-capture on polarized Tb nuclei (1970B032).
“ Band(A): K"=1" band member.
b Band(B): K™=0" band member.
¢ Band(C): K™=1" band member.
4 Band(D): K*=0" band member.
¢ Band(E): K"=3" band member.
J Band(F): K™=4" band member.
8 Band(G): K™=4" band member.

,y( 160Tb)

Iy normalization: 1974Ke01 determine absolute Iy values based upon measured capture-y intensities for gold mixed with the Tb
target, assuming a value of 22 barns 2 for the thermal-neutron capture cross section of Tb, together with a value of 98.8 barns 3 for
the capture cross section of gold and a value of 163.8 photons per 1000 n captures for transitions above 6100 keV. However, a
subsequent evaluation (1984MuZY) gives a value of 20.7 barns 4 (after conversion, by the evaluator, of the 1984MuZY 2200
meter/second value to a Maxwellian spectrum-averaged value) for the Tb cross section; and this is the value used by 1989Du03 to
obtain their absolute Iy values. To put these two sets of Iy values on a common basis, these latter values have been decreased by a
scale factor of 1.06 (the ratio of the two Tb cross-section values). 1989Du03 indicate that their Iy data are subject to an additional,
systematic error of 7% from the absolute intensity calibration. 1974Ke01 state that their Iy data are subject to a similar systematic
error, but with a value of 12%. Using the later value of the Tb capture cross section, the evaluator deduces that this latter error can
be reduced to 7%, essentially the same as that reported by 1989Du03. This is the value adopted here.

160
65 Tb95_2

E,f 1,78 Ei(level) ~ J7 B 1 Mult. &

15.413% 6 249% 10 79.0024 (0" 63.6855 1=  (Ml)
%295 5 7.5 4

29.025% 3 7.5% 3 1677537 ()Y 1387354 ()t Ml
¥31.85% 3 0.32% 6

32.652% 4 6.6" 3 200.405  (3)*  167.7537 (2)* Ml
33.159% 1 7.7% 3 1387354 ()*  105.5760 2~  El
*36.12% 3 0.31% 9
X403 4 5223

41.8003% 10 223" s 1055760 2- 63.6855 1= Ml
50.8687 10  21.4 156.4446 3~ 1055760 2= D
54.1287 10 21.4 1332214 (1)~ 79.0924 (0)~ Ml
¥56.280 10 147

59.6430 10 36.7 1387354 (I)*  79.0924 (0)~ El
62.370 12 2.9 15 126.483 5+ 64.1006 4+ Ml
63.6859 20 51. 10 63.6855 1~ 00 3  E2
64.1097 20  41.8 64.10906 4+ 00 3 El
64.8237 15 4.7 12 265229  (4%) 200405 (3)* (E2)
68.402 12 216 268.818 2+ 200405 (3)*

75.0503 20 108. 22 1387354 (I)*  63.6855 1-  El
75.7895 15 5012 139.4741  (2)~  63.6855 1=  (ML,E2)
¥77.999 § 126

78.140 8 126 322297  5- 244160 4-

78.8664 15 6.7 8 78.8665 4~ 00 3 MIE2
83.894 6 237 222629  (0%) 138.7354 (1)*
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1989Du03,B

160 160
65 1 0953 From ENSDF OTbyq-3

19Th(n,y) E=th  1974Ke01,1989Du03 (continued)

y(lGOTb) (continued)

E,f 1,78 Ei(level) ” B, 1 Mu&
877156 10 747 244160  4- 156.4446 3~
*89.168 15 095
89.408 2 447 22629 (0%) 133.2214 (1)~
9276510 185  156.4446 3~ 63.6855 1
93.3083 1038 232780  (I)* 139.4741 (2)-
94.043 3 184 232780 (D)* 138.7354 (1)*
94.832 5 286 200405  (3)* 105.5760 2
95.197 15 057 17
97.196 12 0.8325 354736  (57) 257.541  (47)
97.506 3 25821 236977 3~ 139.4741 (2)~ MILE2
97.967 3 275 176833 5 78.8665 4~
101.066 3 286 268818  2F 167.7537 (2)*
104065120 526 1677537 (2)* 63.6855 1
*108.398 15 0.83 25
108.940 6 144 377761 (4) 268.818 2+
112.374 3 445 268818  2F 156.4446 3~
114,147 8 113
117.956 5 093 318357 (3% 200405 (3)*
12179125 0.8 4
124,575 5 264
131.057 5 244 257541 (4) 126.483 5
131.399 5 123 236977 3~ 105.5760 2~
*133.644 20 0.8 4
1355954 21217 268818 2% 133.2214 (1)~ El
¥137.48420 063
13854520 083 244160 4~ 105.5760 2°

*139.410 20 0.8 4
*140.679 12 313

140.795 12 595 3717.761 @h 236.977 3~
*141.537 6 232
150.600 5 7.7 6 318.357 3% 167.7537 (2)*
153.685 4 25225 232.780 (H* 79.0924 (0)~ (ED?
158.941 5 554 222.629 0% 63.6855 1~

*159.237 15 0.79 12
*159.346 15 0.61 15

163.242 5 514 268.818 2% 105.5760 2~

165.843 15 0.57 14 322.297 57 156.4446 3~
*175.191 8 0.89 9

176.833 6 282 176.833 57 0.0 3

*177.530 15 042 8
*178.464 12 1.0 1

178.673 8 1.7 1 257.541 ) 78.8665 4~
178.876 6 14.7 12 318.357 3% 139.4741 (2)”
179.830 12 0.80 8 660.087 480.257 (3)”
*181.192 20 0.54 8
181.868 6 252 660.087 478.225 (1%)
*184.270 15 0.61 9
184.463 6 504 421.433 2 236.977 3~
185.188 8 333 503.543 (1t,2,37) 318357 (3%)
*186.023 15 041 10
*186.625 8 0.86 9
*188.208 15 1.04 8
193.434 6 18.0 14 257.541 ) 64.1096 4*

*194.505 25 0.40 12
*198.416 15 0.63 8
*199.129 12 243

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Ke01,B
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160 160
65 IDgs-4 From ENSDF 65 IDgs-4

19Th(n,y) E=th  1974Ke01,1989Du03 (continued)

y(lGOTb) (continued)

E,f 1,8 Ei(level) ” E; "

*199.208 12 25525
*203.969 8 202

205.123 20  0.44 9 268.818  2°F 63.6855 1~
209.740 8 192 478.559  (1*.2%) 268.818 2%
21142020 0477  480.257 (3)” 268.818 2%
*212.51 3 0449
213.51 3 0507  381.285 1~ 167.7537 (2)*
*214.568 15 0.577
215.021 25 0.54 11 480.257  (3)” 265229 (4%
215.47 3 0.40 12 484317 1.2 268.818 2%
*218.40 3 0.60 9
*219.49 3 0.79 12
221.02 3 0.60 7 421433 2~ 200405 (3)*
*225.10 3 0.59 9
228.26 3 0.87 9 354.736  (57) 126.483 5%
234.72 3 0.677 503.543 (1*2,37) 268818 2F
236.111 12 1.038  480.257 (3)” 244.160 4~
238.637 15 0.60 9 660.087 421.433 27
*239.33 3 0.43 22
241.812 15 1.02 8 381.285 1™ 139.4741 (2)~
242.558 15 0.64 10 381.285 1~ 138.7354 (1)*
24297715 413 511.791 268.818 2*
243.264 15 564 480.257  (3)” 236.977 3~
248.052 10 13.7 11 381.285 1™ 133.2214 (1)~
*248.34 3 1.15 17
*253.34 3 0.52 8
*254.336 12 2.95 24
255.051 15 1.14 9 520.267  (2%) 265229 (4%
255.944 12 1.83 15 478559 (1*)2%) 222.629 (0%
257.538 15 0.857 257541 (47) 0.0 3
258.566 12 1.17 9 576.924 318.357 (3%)
*260.12 4 0.36 11
262.98 4 0.71 11 684.398 421.433 27
*264.43 4 0.40 8
264.986 12 1.20 10 421433 2~ 156.4446 3~

*269.502 15  0.60 6
*270.41020  0.75 8

270.759 12 4.4 4 503.543  (1*,2,37) 232780 ()*
*271.06 4 0.62 9

27195 5 0.40 6

*272.636 12 202
274368 20 0737  592.741 318.357 (3%
275771910 5.6 4 381.285 17 105.5760 2~
277.837 15 1.37 14 478225 (1Y) 200.405 (3)*

278.134 25 0.86 17 478559  (1*)2%) 200405 (3)*
*278.337 12 2.05 16

278.806 15 2.16 17 660.087 381.285 1~
*279.042 12 242

279.79 6 0.37 12 480.257 (3)” 200405 (3)*

282.66 4 05311 421433 2~ 138.7354 (1)*

283.275 20 1.8 1 520.267  (2%) 236977 3~
*283.566 25 1.00 15

284.155 15 333 552967 (27.3%) 268.818 2%
*284.85 3 0.72 14
*286.78 8 0.37 9

287.736 20 1.01 10 552967 (27.3%) 265229 (4%

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Ke01,B
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160
65 Tb95_5

From ENSDF

160
65 Tb95_5

159Th(n,y) E=th

1974Ke01,1989Du03 (continued)

y(lGOTb) (continued)

E,f 1,78 Eievel) ” E; "
288.185 15 5.4 4 421433 2 133.2214 (1)~
290480 15 192
20061920 142 354736 (57) 64.1096 4
205762 15 24520 532733 (17,237) 236977 3"
298.19 5 0.97 12
¥300.067 25 0.70 8
30274120 2.62 571555 (1) 268.818 2+
303.13020 14712 684.398 381.285 1~
308.13220 22318  576.924 268.818 2+
308.83 3 0538 552967 (2°3%) 244160 4°
3104728 615 478225 (1% 167.7537 (2)*
310.78 3 0.68 14 478559 (1*2%)  167.7537 (2)*
311345 15 176 11
31253625 0617 480257 (3) 167.7537 (2)*
31585320 233 421433 2 105.5760 2
316.58 2 0958 484317 12 167.7537 (2)*
317.604 12 5.04 381.285 1~ 63.6855 1
319.866 10 6.0 5 520267 (2%) 200405 (3)*
3201613 061712 552967 (273%) 232780 (I)*
3201613 061712 589.005 (172) 268818 2*
32380220 0768 480257 (3) 156.4446 3~
308446 25 1.07 9
330612 15 2.12
332,99 3 0.83 10
339492 10 14412 478225 (1Y) 138.7354 (1)*
339.82 4 142 478.559  (17,2%) 1387354 (1)*
340.793 15 2.82 480.257  (3) 139.4741 (2)
341.03 4 112
341709 15 3.12 660.087 318357 (3%)
¥342.08 3 0.9 2
344.85 6 0367 484317 12 139.4741 (2)
¥345375 15 5.14
34558325 144 14 484317 12 138.7354 (1)*
347.06 3 0707 480.257 (3) 133.2214 (1)~
34892420 3.12 571555 (1) 222629 (0%)
351.095 15 736 484317 1.2 133.2214 (1)
352.02 3 0698  580.005 (172) 236977 3"
35251312 685 520267 (2% 167.7537 (2)*
¥353.92 4 0.69 8
354538 15 2.84 23
356233 12 5.14 580.005 (172) 232780 (I)*
357739 12 11.19 421433 2- 63.6855 1
¥350.64 4 051
359.956 20  1.54 12 592.741 232780 (1)*
*361.15 4 0.76 11
361711 15 3453 598.668 236.977 3"
¥362.41 3 17 3
*363.40 4 0518
363.80520 4.4 4 520267 (2%) 156.4446 3~
364.98 5 0408 532733 (17237) 1677537 (*
¥369.838 25 1.8 1
370.34 4 0848 503543 (1*2,37) 133.2214 (1)
37296425 25520 478559 (1*2%) 1055760 2-
373.03 4 262 511.791 138.7354 (1)*
37466220 40532 480257 (3)" 105.5760 2

Continued on next page (footnotes at end of table)
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160
65 Tb95_6

From ENSDF

160
65 Tb95_6

159Th(n,y) E=th

1974Ke01,1989Du03 (continued)

y(lGOTb) (continued)

E,f 1,8 Ei(level) ” E; "

¥376.204 3 48 4

376.490 4 13721  576.924 200.405 (3)*
37871325 645 484317 1.2 105.5760 2~
¥379.85 4 0.68 7
¥381.75 4 0.81 10
¥382.186 20 252
¥382.63 4 1.18 9
¥384.63 4 133 11
¥385.08 5 0.66 10
¥390.76 3 111
¥392.15 8 0.72 18
¥393.03 3 1.65 13
¥393.85 8 0.75 11

396.40 12 0.58 12 552967 (2-3%)  156.4446 3~
398.31 8 0.85 13 598.668 200.405 (3)*
39949920 353 532733 (1-237) 1332214 (1)
Y402.643 20 262

403.77 4 097 12 571555 (1) 1677537 (2)*
Y404.647 15~ 484

406.18 4 0.93 14 511.791 105.5760 2~
¥409.015 15 474
¥410.87520 3.7 3

413.49 3 232 552967 (2°3%)  139.4741 (2)°
X414.06 5 0.92 9

41487220 464 478559 (1*2%) 63.6855 1~
¥418.00 4 0.84 8
¥419.01 5 0.65 8

420.64520 423 484317 12 63.6855 1-
¥421.80 5 0.58 7
¥425.93¢ 3 161

427168 15 615 532733  (1-237) 105.5760 2~
430.85 4 0799  598.668 1677537 (2)*
432.10 6 0.57 11 571.555 (1) 139.4741 (2)~
¥434.05 8 0.47 12

4374420 15 403 576.924 139.4741 (2)
¥439.96 5 1.04 20
¥440.50 3 1.26 13
44129 6 0.75 15
¥441.80 3 1.8 2

44220525 262  598.668 156.4446 3~
¥444.15 5 0.79 12
X444.77 3 161

44738720 464 552967 (2-3%)  105.5760 2-
448.113 25 192  511.791 63.6855 1~
¥449.05 5 0.80 10

451610 12 1169  684.398 232780 (1)*
45326925 262 592741 139.4741 (2)
¥454.90 4 142

455.75 4 115 12 589.005 (1-,2) 133.2214 (1)
X457.41 5 0.90 11
¥459.04 6 122

45953620 272 592741 133.2214 (1)~
¥460.14 3 232

464.24 3 827  664.669 (1*27) 200405 (3)*
¥464.45720 6.1 30

Continued on next page (footnotes at end of table)
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160 160
65 1057 From ENSDF OTb,-7

19Th(n,y) E=th  1974Ke01,1989Du03 (continued)

y(lGOTb) (continued)

E,f L,78  Ei(level) ” E; i
468.51 4 202
47672120 415
%480.09 6 2211
481.25 3 485
48411 4 226
484.45 8 165
487.29 8 122
%491.06 4 1.44 14
49253715 102 571555 (1) 79.0924 (0)~
496.91 3 16517 664669 (1*27)  167.7537 (2)*

*498.49 12 124
*499.526 25 272
*501.10 12 093

51527 4 325
51977925 292  598.668 78.8665 4~
521256 202 765471 244160 4~
52521 4 284 664669 (1*27)  139.4741 (2)°
52567125 806
526.00 6 2211 664669 (1*27) 1387354 ()*
X527.37 4 2.82
529.06 6 202 592741 63.6855 1-
530.95 8 133 767.967 236.977 3~
532702 25 s52f 4 532733 (1-2.37) 00 3
5327021 25 5204 765.471 232780 (1)
¥533.43 6 152
¥538.27 6 132
X541.48 3 585
542.78 8 122 765471 222,629 (0%)
544.95 6 176 21 684.398 139.4741 (2)~
545.63 6 1.94 23 684.398 138.7354 (1)*
X548.42 6 1.94 16
¥549.50 8 1.15 17
¥552.33 6 212
554.58 8 132 660.087 105.5760 2~
¥55729 10 093 23
¥559.50 8 162
¥560.89 8 143
¥563.19 8 122
¥572.86 8 142

*578.95 10 072
*580.96 10 0.72

*582.76 8 1.05 21
585.60 8 233 664.669  (1*,27) 79.0924 (0)~
*590.68 5 343
*591.51 4 534
*593.37 4 323
*595.57 6 243
598.70 8 1.83 22 598.668 0.0 3
600.20 3 7.6 6 767.967 167.7537 (2)*
611.60 8 192 767.967 156.4446 3~
626.10 20 143 765.471 139.4741 (2)~
*628.64 4 544
632.34 15 133 765.471 133.2214 (1)~
634.77 6 263 767.967 133.2214 (1)~
*638.79 20 14 4
*649.52 8 253

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Ke01,B
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160
65 Tb95_8

From ENSDF

160
65 Tb95_8

159Th(n,y) E=th

1974Ke01,1989Du03 (continued)

y(lGOTb) (continued)

B, 1,78 E, 78  Ei(level)
¥655.82 6 393 X97470 25 1.9 4
%662.34@ 20 12@ 3 97676 15 274
X664.44 6 4.4 4 ¥988.7 3 1.10 25
¥666.50 10 2.6 3 X991.40 25 2.70 25
¥675.08 15 134 ¥99356 084
¥679.51 12 1.6 3 ¥99555 084
¥683.45 8 324 ¥998.70 25 1.1 3
¥684.91 6 4.9 4 ¥1001.00 12 3.5 3
X687.97 15 1.7 3 ¥1003.71 24 1.60 25
¥689.03 12 204 ¥1006.50 15 2.6 4
¥693.42 15 1.5 4 ¥1018.7 3 103
¥699.28 15 1.5 4 ¥1021.75 15 1.6 3
X704.82 15 214 ¥1025.64 12 1.80 25
¥708.05 8 556 ¥1033.25 073
¥709.3125 2915 ¥1035.3 4 103
7121512 223 ¥1040.8 5 0.70 25
¥715.0 3 1.16 ¥1043.20 20 1.70 25
*718.96@ 12 209 3 ¥1050.3 4 308
1204320 134 ¥1052.0 6 138
12440 12 244 ¥1058.9 3 1.10 25
¥750.8725 244 *1061.15 15 2.50 25
¥766.71 8 6.0 6 ¥1064.22 20 1.5 4
9712 324 ¥1068.20 10 3.6 3
¥780.63@ 15 209 3 ¥1073.959 322
¥792.02@ 25 1.09 3 ¥1076.80 20 1.05 20
¥79563 15 395 ¥1085.85 17 234
81779 4 28@ g ¥1088.6 3 165
826279 15 13@ 2 ¥1091.2520 226
8322620 337 ¥1107.48 16 2.9 3
¥834.95 15 447 ¥1119.2520 244
*836.86@ 15 259 4 ¥1129.05  0.67 20
841.629 20 12@ 4 115095 062
¥843.94@ 25 12@ 4 ¥1155.95 18 1.52
8486% 3 1795 1159.66 22 1.2 2
851049 6 709 5 116473 094
¥858.88@ 20 139 3 116924 094
864999 18 179 3 *1175.6 5 133
*871.15@ 25 149 3 118452  2.1025
874789 12 269 3 *1186.70 10 4.1 3
¥888.08 25 112 ¥1193.30 25 1.05 25
¥899.90 25 132 121144 07025
X904.62 13 192 ¥1220.15 22 1.40 20
¥912.53 16 192 ¥1228.8 4 1.20 25
X915.17 16 324 518415 09015 6375.21
X917.42 22 1.70 25 5199.9 5 1.16 20 637521
¥920.60 25 275 25 520455 14020 637521
¥926.9520 123 5219.16 06015 6375.21
¥930.6 4 0.7 2 52505 144 637521
¥934.6 4 072 52854 265 637521
¥944.07 12 488 5238.14 09415 637521
X945.42 20 276 524564 31620 637521
¥951.59 10 2.20 25 525025 22220 637521
X971.4 3 0.70 25 525925 07810 637521

Continued on next page (footnotes at end of table)

r

2
2
2
2
2
2
2
2
2
29

Ef

1190.9
1175.1
1170.5
1155.9
1150.0
1146.5
1136.9
1129.4
1124.8
1115.8

8


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Ke01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1989Du03,B

160
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From ENSDF

160
65 Tb95_9

E, 1,78 Ei(level)
5271.18 04410 637521
528904 17010 637521
530695 06610 637521
531886 05510 637521
532338 04410 637521
5335.5¢ 15 0.10 10 6375.21
53534¢ 15 0105 637521
536828 05510 637521
537316 08310 637521
539898 03310 637521
541507 05010 637521
542226 05010 637521
5461.14 15010 637521
5494.8¢ 10 0285 637521
551216 07220 637521
551627  0.6620 637521
552414 19010 637521
555184 1.00 10 637521
556124 03310 637521
5583920 0105  6375.21
560694 18215 637521
561165  0.8910 637521
564517 0105 637521
5662210 028 10  6375.21
568254 08310 637521
569684 12010 637521
571034 1.00 10 6375.21
575434 17710 637521
577644 60515 637521
578294 13310 637521
580455  0.60 10 637521
582185 05510 637521
584234 30510 637521
586004 17710 637521
580064 803 637521
580584 163 637521
595354 46020 637521
599374 54015 637521
61059 10 03315 637521
6110.18 04015 637521
6138.14 56015 637521
62063¢ 12 0.135 637521
621864 94020 637521
623554 14410 637521
624194 22010 637521
6269.44 20510 637521
629586 0245 637521
63114/ 5 20010 637521
6375910 0225 637521

i

2
29
29
29
(e2p)
29
2
29
2
29
@
2
@9
29
2
29
29
29
@
29
2
29
@
29
(2]
@
2
@
(2]
@
29
@
29
29
29
@
29
(2]
29
2
29
29
29
(2]
29
29
29
29
29

159Th(n,y) E=th

1974Ke01,1989Du03 (continued)

Ef

y(lGOTb) (continued)

Y
Jf

1103.9
1086.0
1068.1
1056.2
1051.7
1039.5?
1021.6?
1006.8
1001.9
976.1
960.0
952.8
913.9
880.27
862.9
858.8
850.9
823.2
813.85
791.1
767.967
763.4
729.9
712.8
692.5
678.2
664.669
620.7
598.668
592.741
571.555
552.967
532.733
515.0
484.317
478.559
421.433
381.285
268.818
265.229
236.977
167.7537
156.4446
139.4741
133.2214
105.5760
78.8665

63.6855
0.0

(1,27)

@
3
"
(H~
PE
+-
-
3-

* From 1974Ke01, except where noted otherwise. Transitions of Ey<875 keV were measured with a curved-crystal spectrometer,
except as indicated. All transitions of Ey>875 keV were measured with Ge(Li) spectrometers. The errors in the Ey values from

Continued on next page (footnotes at end of table)
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166;)Tb95- 10 From ENSDF 166;)Tb95' 10

19Th(n,y) E=th  1974Ke01,1989Du03 (continued)

y(10Tb) (continued)

the curved-crystal measurements are also subject to a systematic error due to the energy calibration. This is reported (1974Ke01)
to be 20 ppm, and is not included in the AE values listed here.
¥ From 1989Du03. 1974Ke01 report only the L1 line from this transition.

# From 1989Du03.
@ Measured with a Ge(Li) spectrometer.

& Listed assignments are from 1974Ke01 and are based upon their Ice and Iy measurements.

¢ a(K)exp allows El or E2. An=yes, from the level scheme.

b 1974Ke01 show this y as unplaced in their tabulation of y data, but show it as deexciting the 576.9 level in their level scheme.

¢ 1974Ke01 indicate that this y deexcites the 576.9 level. However, the final-state energy implied by this placement lies in a
region where there are no '°“Tb levels reported.

4 In their tabulation of y-ray data, 1974Ke01 indicate that this y deexcites the 576.9 level. However, in their level scheme, the
376.49 v is shown as this deexciting transition.

¢ The final state populated by this primary 7y is said to be doubtful (1974Ke01).

1 1974Ke01 state that this y may contain an impurity (iodine) component.

& For intensity per 100 neutron captures, multiply by 0.106 7.

" Multiply placed with undivided intensity.

* v ray not placed in level scheme.

10
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65 Toos-11 From ENSDF 160, -11

159Th(n,y) E=th  1974Ke01,1989Du03

Legend

Level Scheme )
Raidits — < 2%xI®

Intensities: Intensities: Iy per 100 N captures — 1, <10%xIj*

s L;> 100%™

N 0y <
2 Qe E e el 6375.21

1006.8

1001.9

976.1

960.0

952.8

9139

767.967

763.4

729.9

712.8

692.5

678.2

a*t2n 664.669

620.7

598.668

592.741

@ 571.555

-39 552.967

a-.237) 532.733

2” 515.0

1,2 484.317

(1+,2") 478.559

2” 421.433

1- ] 381.285

2+ 268.818

4hH 265.229

3~ 236.977

" 167.7537

3- 156.4446

@)~ 139.4741

M- 133.2214
2" 105.5760

4~ 78.8665

1- 63.6855

3~ 0.0

160
65 Tb95
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65 Thys-12 From ENSDF 160Th,-12

159Th(n,y) E=th  1974Ke01,1989Du03

Legend
Level Scheme (continued)

— I, < 2%xI®

Intensities: Intensities: Iy per 100 N captures —> 1, <10%xIy*
& Multiply placed: undivided intensity given — I, > 10%xI*
° Coincidence
SESEEF o S o ETFE
QAT
ANV VYVONDINDO N
ISP FFPII Y
@Y EEHYETEYEIETSS 6375.21
1190.9
1175.1
v 1170.5
1155.9
1150.0
1146.5
1136.9
1129.4
1124.8
1115.8
1103.9
N 1086.0
N
th:'ao?elv,%,z\,@?\ 1068.1
Q%
;(\ \gg?él S Q\:r\?,' N -8 1056.2
T ¥y I2TSS 767.967
O S &, S o Sy oy s A :
CIITY HPSIF JITSS o S 765.471
PR Somay THISHS :
FTIRTT ST IF S SS © 684.398
S FE R SRS S R PSS
a2y THTIF SNSESE JOIFL 664.669
EFCTICIRS o7 660,087
S ———
VWS 598.668
3)- 480.257
ah 478.225
2" 421.433
1~ 381.285
3% 318.357
4- 244.160
3~ 236.977
m* 232.780
() 222.629
(©M 200.405
@+ 167.7537
3~ 156.4446
@)~ 139.4741
m* 138.7354
- 133.2214
2 105.5760
(ON 79.0924
4- 78.8665
3~ 0.0

160
65 Tb95
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65 Thys-13 From ENSDF 160Th,-13

159Tb(n,y) E=th  1974Ke01,1989Du03

Legend
Level Scheme (continued)

———— L, < 2%xIy™

Intensities: Intensities: Iy per 100 N captures — I, < 10%xIy**
& Multiply placed: undivided intensity given —> L, > 10%xIy*
° Coincidence
S
& Q(\?é\‘c?g\b’\é‘\ ¥
Seese JEEE
FHFEE S OSS sveS
VLN b OIL IS
T s oS, SELES 392.741
a2 PR IRNE SIS O 589.005
S OF I DN T L N T S :
Yo RG DS e SESES® 576.924
EYAAANOR S AN OSSR AN -
D SRS EST SIS SIS ST 571.555
F RPN SONTHEH Y
o é‘\v@abr\?“\é’(@%’ NSNS
@ 3h i SN YOI OO 552.967
(\3\'\\0\”‘@4\ QOO NS &
—ha— < o500 V& ¥
(1-23°) FHITY STELE IETT s o s 532733
N SHILH \\Qo@é\ SIS
) DY ST oo So S 520.267
TG FLNL 511.791
+ = (&{(\Qw‘?‘é’ FrYy
(17,237) L v 503.543
(€3] 318.357
2+ 268.818
[C3D) 265.229
4 244.160
3~ 236.977
M 232.780
") 222.629
3" 200.405
)" 167.7537
3- 156.4446
2" 139.4741
(" 138.7354
[OON 133.2214
2- 105.5760
)~ 79.0924
1~ 63.6855
3~ 0.0

160
65 Tb95
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65 Tbys-16 From ENSDF

160
65 Tb95_ 16

159Th(n,y) E=sth  1974Ke01,1989Du03

Level Scheme (continued)

Intensities: Intensities: Iy per 100 N captures
& Multiply placed: undivided intensity given

S o~
S5
SRS
o T .
0)~ Y& LS
( RN 79.0924
4- N — Sﬁg;y 78.8665
4+ S—S8 64.1096
- —* 63.6855
3~ I 0.0
160
65 IDgs

Legend

——— I, < 2%xI™
— I, < 10%xI@
e Ly > 10%X I

16
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From ENSDF

160
65 Tb95_ 17

Band(A): K*=1" band member

5~ 322.297
78

4~ 244.160

166
88
139

3 156.4446
51

2 93 105.5760

63.6855

159Th(n,y) E=th

1974Ke01,1989Du03

Band(B): K*=0~ band
member

236.977

y 139.4741
133.2214

Band(C): K*=1" band
member

4") 265.229

160
65 Tb95

Band(D): K*=0" band

member
@") 377.761
(3%) 199 318357

y 268.818

232.780
222.629

Band(F): K*=4" band
member

5t 126.483

Band(E): K"=3" band
member 62

4~ 78.8665

64.1096

17
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From ENSDF

160
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159Th(n,y) E=th  1974Ke01,1989Du03 (continued)

Band(G): K*=4" band
member

(57) 354.736

@) v 257.541

160
65 Tb95
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