66
20Cu35-1

From ENSDF - Evaluated March 2009 gg

Cuy,-1

%5 Cu(n,y) E=thermal  1983De29

History

Type Author Citation Literature Cutoff Date

Full Evaluation E. Browne, J. K. Tuli NDS 111, 1093 (2010) 3-Mar-2009

Additional information 1.
1983De29: E=polarized and unpolarized thermal, 2-, 24-keV neutrons; measured Ey, Iy, y circular polarization.

1968Sh01: Ey, Iy and yy coincidences.

1967Co18, 1968Mal7, 1969Al111: Ey and Iy.

1973Ko16: polarized neutrons; measured y circular polarization.
Other: 1965Ru06.

66Cu Levels

The J™ assignments from this data set are given in comments. They are based on circular polarization measurements for polarized
neutron capture y rays (assumed to be pure E1 transitions) combined with L(d,p) and L(d,@) data of 1969Da09 (1983De29).

E(level)T ek Comments
0.0 1t ot

185953 15 2% J7o1t 2t 3T,
237.822 11

275.030 17 3% Jro3t,
385.782 10 (17) ot 2t
465.165 10 2% o1t 2t
590.75 2 4t

729.824 18 3% Jro3t,
822.691 10 2% ot 2t
1008.49 10
1017.138 15 3% Jre 3t
1052.082 17 1% Jro1t 2t 3T,
1158.09 4 (2%.3)
1212.51520 1*,2% It 2t
1247.152 24 4~
1344.012 22 1% It 2t
1439.408 25 (1%,2,3%)
1547.39 4 17,2437 J7 17,2%,3%,
1560.15 9 +
1577.34 5 17,2%,3*
1678.00 3 1*,2% ot 2t
1694.07 5 (H*
1713.20 6 1"
1735.96 6 4,5~
1745.89 4 (1,2) 7' (1,2).
1820.352 14 1% o1t
1911.31 8
1927.19 5 17,2 It 2t
1971.18 5 2-
2018.36 3 17,2437 J7 17,2%,3%,
2023.315 23  (1,2) 7' (1,2).
2124.09 10 2-
2163.12 9 -
2166.01 7 +
2260.66 9
2363.63 6
239493 11
2449.19 16
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$8Cu,,-2 From ENSDF §8Cu,,-2
65 Cu(n,y) E=thermal  1983De29 (continued)
66Cy Levels (continued)
E(level)T yE Comments
2453.05 5 (17,2,3%)
2503.00 9 (2*,3%) Jo (1 to 3).
2520.77 13 27,374~
256043 16 2~
2586.27 4
2597.49 6
2608.50 11
2629.29 9 3t4F
2664.44 6 1-,27
2681.16 4 1t AT
2688.22 8 (1)
2739.16 7 27,3747
2767.86 12 (1)t
2799.85 7 2)”
2813.84 9 17,27
284472 10 17,27
2867.69 7 0*,17*
294333 14 (17,27)
2948.76 8 17,27)
2953.35 9 (1,2)~
2987.96 21
3010.18 10 3*4* 5%
3026.09 6 17,27)
30459513 (17,27)
3048.82 11
3077.29 12 (17,27)
3091.37 6 17,27)
3099.08 8 (2*.,3,4%)
3110.86 6
3141.74 15
315197 9
3165.77 7 (1,2,3)*
3208.95 8
3247.83 8
3287.36 9 +
3333.77 5 +
3342.06 11
3371.23 9
3397.63 11
3432.37 13
347948 12
3487.05 10 (2%,3%)
3508.84 11  (2%.,3.4%)
3535.49 7
3583.53 12
3601.00 6
3636.56 7 1,27
3705.08 11 27,374~
3750.30 8
3780.19 10
3814.66 10 17,27
3896.38 8 27)
393458 15  (17,27)
4013.69 12 (17,2,3%)
4056.98 8 (1,2)~
4116.41 10

Continued on next page (footnotes at end of table)
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60Cus,-3 From ENSDF 20Cu3;-3
65 Cu(n,y) E=thermal  1983De29 (continued)
66Cy Levels (continued)
E(level)T i Comments
4300.2 3
4462.70 10 (1,2)”
452791 9 (1,2)"
4850.76 8
5077.21 8
7066.22 2 17,27 J*: From s-wave neutron capture on 3/27 target.
E(level): 7065.93 keV 9 in 2009AuZZ, 2003Au03.
* From least-squares fit to Ey data.
¥ From Adopted Levels.
y(®°Cu)
E, L* E;(level) i E; i
89.18 4 109 11 275.030 3" 185.953 2%
100.15 23 0.14 5 1678.00 1*,2* 1577.34 1%,2%3*
111.93 13 0.16 3 2023.315  (1,2) 1911.31
114.36 16 0.107 24 3601.00 3487.05 (2%,3%)
186.01% 5 415 185.953 2% 0.0 1t
190.10 3 0.83 9 465.165 2% 275.030 3%
194.47 3 0.76 8 1017.138 3% 822.691 2*
199.90% 7 0.60 8 385.782 (1%) 185.953 2%
217.0 5 0.024 15  1560.15 + 1344.012 17
234.26 14 0.19 4 2597.49 2363.63
237.821 11 4.0 3 237.822 00 1%
*247.48 8 0.193 25
27492 9 0.152 20 275.030 3" 00 1%
279.33% 1 0.357 465.165 2% 185.953 2%
*283.38 5 0.28 3
289.2 3 0.057 22 2953.35 (1,2)~ 2664.44 17,27
*291.8 5 0.028 18
315.711% 21 4.13 590.75 4+ 275.030 3*
334.03 16 0.16 3 1678.00 1*,2% 1344.012 17
335.73 11 0.25 3 1158.09 (2%.3) 822.691 2*
*338.03 13 0.169 23
340.19 12 0.157 22 2948.76 17,27) 2608.50
357.561 21 0.49 3 822.691 27 465.165 2*
385.781% 12 19.0 11 385.782 (1Y) 00 1%
417.03 6 0.135 13 3814.66 17,27 3397.63
422.01 12 0.096 13 1439.408 (1*,2,3") 1017.138 37
426.372 21 0.56 3 1017.138 3% 590.75 4%
436.912% 12 1.90 10 822.691 27 385.782 (1%)
4548 5 0.44 21 729.824 3% 275.030 3*
457.6 5 0.39 20 3535.49 3077.29 (17,27)
*460.8 6 0.30 20
465.152% 12 223 11 465.165 2% 0.0 1t
482.69 10 0.44 5 1694.07 H 1212.515 1*,2*
*525.96 16 0.053 10
*531.24 8 0.113 11
533.96 7 0.120 11 3333.77 + 2799.85 (2)”

Continued on next page (footnotes at end of table)
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§8Cu,,-4 From ENSDF 20Cus;-4

65 Cu(n,y) E=thermal  1983De29 (continued)

y(66Cu) (continued)

E, L* E;(level) 7 E; i
537.55 8 0.107 10 3583.53 304595 (17,27)
543.852% 13 41915 729.824 3% 185.953 2*

54755222 0.74 3
55195322 048621 1017.138 3% 465.165 2*
5564622 005512 307729  (1727) 252077 27374
567.35 9 0.169 16 1158.09  (2*,3) 590.75 4+
583.62 8 0206 16 2023315  (1,2) 1439.408 (1*,2,3%)
586.79 5 033319 1052082 1% 465.165 2*
6226910 00908  1008.49 385.782 (1*)
632.67 6 0.140 9 245305  (1*,23%) 1820352 I*
636.68 3 029312 822691 2% 185.953 2+
*645.99 8 0.110 10
651.10 13 0.086 10 375030 3099.08  (2*,34%)
661.22 9 0099 171320 (1% 1052.082 1+
665609 9 00979  3479.48 2813.84 172"
679.30 5 0.166 10 2023315  (1,2) 1344.012 1+
6953519 0.080 13
71466 19 07214  1927.19  1%2* 1212.515 1+2*
723.99 5 053724 197118  2° 1247.152 4
¥729.19 6 0.258 16
¥738.1517  0.079 13
741949 3 038415 3371.23 262929 3*4*
747.48 3 0386 15 333377 * 2586.27
753.91 4 0469 16 2681.16 1% 1927.19  1%,2*
758.83€ 9 0.17114 197118  2° 1212515 17,2
768.305% 23 1.003 1820352 1% 1052.082 1+
770.64 25 0.094 18 3780.19 3010.18  3*4%,5%
788.42 8 0.160 12 3151.97 2363.63
7979 3 0.039 11
3082120 0233
8104719 0263 2023315 (1) 1212515 1%,2*
814.27 4 0793 1052082 17 237.822
822.676 16 4.03 7 822.691 2% 00 1%
*826.80 17 0.125 20
831.196 16 2715  1017.138 3% 185.953 2*
834.10 7 0358 21
847.42 5 0413 157734  1%2°3% 729824 3*
860.85 10  0.142 14 2681.16 1% 1820.352 1+
878.816 24 101422 1344012 1% 465.165 2*
883.03 4 036516 1158.09  (2*.3) 275.030 3*
*899.14 7 0.141 9
*903.18 12 0.079 9
909.99€ 22 00439  1927.19  1*2* 1017.138 3*
9273514 0.073 10
937.507 17 1.14322 1212515 1%2* 275.030 3*
948.09 3 038212 167800  1+2* 729.824 3*
956.74 6 0533 154739  1¥2%3* 59075 4*
958.25 9 0363 1344012 1% 385.782 (1*)
*961.26 4 0364 14
972.108 18 1.943  1247.152 4" 275.030 3*
976.27 3 0349 11
983.21 8 0.176 13 171320 (1% 729.824 3*
987.18 3 052215 2681.16 17 1694.07  (1)*
99348 17 0.087 11 281384 172" 1820.352 1+

Continued on next page (footnotes at end of table)
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60Cuy,-5 From ENSDF 20Cu3-5

65 Cu(n,y) E=thermal  1983De29 (continued)

y(66Cu) (continued)

B, I+ E;(level) ” E; i
997.648% 18 1463 1820352 1% 822.691 2*
1006.19 6 022914 173596  (4,5) 729.824 3*
*1014.07 7 0231 11
1017.1 3 0.086 13 2987.96 1971.18  2°
*1019.46 5 0.404 15
*1026.67 7 0.190 12
1042869 17 0303 320895 2166.01 *
1052.19 3 1997 1052082 1+ 00 17
1053.8820 0316 279985  (2) 1745.89  (1,2)
108195 12 0.120 /1 262929  3*4* 1547.39  1+2+3*
1088.649 10 0.142 10 191131 822.691 2*
11154823 0099 16 3636.56 17,2 252077 27374
1120.8 4 0.057 15 3750.30 262920 3*4%
113578 19 0.075 11
1139.659 4 0404 14 311086 1971.18  2°
1146.79 7 0.195 12 2586.27 1439.408 (1*,2,3%)

1161.63 16 0.112 12 1547.39 1+2*% 3% 385.782 (1)
*1164.71 10 0.166 12

1180.8 3 0.041 717 1911.31 729.824 3*
1197.21 7 0.71 3 1927.19 1*,2% 729.824 3*
1208.8 9 0.05 3 2260.66 1052.082 1*
1212.52 4 1.78 6 1212.515  1*,2* 0.0 17
1220.4 6 0.10 4 2767.86 (H* 1547.39 1*.2+3*
1253.28 8 0.184 11 2597.49 1344.012 1*
*1261.72 10 0.137 11
1272.32 4 0.628 21 1547.39 1+,2% 3% 275.030 3*
1280.20 7 0.227 14 3026.09 1,27 1745.89 (1,2)
1288.63 21 0.076 13 2018.36 1+,2% 3% 729.824 3*
1293.71 7 0.405 24 2023315 (1,2) 729.824 3*
1298.87€ 6 0.50 3 3896.38 27) 2597.49
1303.03 22 0.14 3 4116.41 2813.84 17,27
1313.29 17 0.133 17 2560.43 2” 1247.152 4~
1322.16 14 0.165 15  1560.15 * 237.822
1343.4 8 0.034 19 1344.012 1% 0.0 1t
1355.18 4 2259 1820.352 1° 465.165 27
1374.41 14 0.241 21  2813.84 17,27 1439.408 (1%,2,3%)

1394.909 9 0.273 18  2739.16 27,3747 1344012 1*
1401.26 21 0.074 13 2948.76 1-,27) 1547.39 1*,2+3*

1408.49 3 0.045 10 3432.37 2023.315 (1,2)

1416.38 11 0.129 12 3780.19 2363.63

1428.18 5 0.76 4 2586.27 1158.09 (2%,3)
*1435.26 19 0.219 25

1439.37 3 1.88 7 1439.408  (1*,2,3%) 00 17

1450.6 3 0.14 3 2503.00 (2*.3%) 1052.082 1*

1468.56 12 0.52 4 2681.16 1t 1212.515 1*.2*

1471.05 8 0.76 5 1745.89 (1,2) 275.030 3*
*1489.90 16 0.164 17

1506.57€ 15 022519 2664.44 17,27 1158.09 (2%,3)

1509.64 18 0.175 17 2948.76 1-,27) 1439.408 (1%,2,3%)

15153 4 0.054 17 3487.05 (2*,3%) 1971.18 27

1523.0 4 0.054 13 2681.16 1t 1158.09 (2%.3)
*1532.4 3 0.070 17

1553.1 3 0.39 7 2799.85 2)” 1247.152 4~

1557.4 7 042 16 2023315 (1,2) 465.165 2*

Continued on next page (footnotes at end of table)

5



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1983De29,B

60Cuy-6 From ENSDF 2Cus7-6
65 Cu(n,y) E=thermal  1983De29 (continued)
y(66Cu) (continued)
E,f I+ E;(level) ” E; "
1559.86 6 5.6 3 1745.89 (1,2) 185.953 2%
*1574.0 3 0.096 18
1582.51 3 1.60 7 1820.352 1% 237.822
1589.79 20 0.119 17 5077.21 3487.05 (2%,3%)
1607.349 18 0.107 14  4056.98 1,2)" 2449.19
1629.2 3 0.18 3 2681.16 1t 1052.082 17
1633.89 6 1.09 6 2363.63 729.824 37
1637.49 4 23711 2023.315  (1,2) 385.782 (17)
1647.33 7 0.390 24  2664.44 1-,2~ 1017.138 3%
1652.01 6 0.53 3 3091.37 1-,27) 1439.408 (1*,2,3")
*1658.91 10 0.231 18
1666.15 13 0.173 17 3010.18 3t475% 1344012 17
1670.32 11 0211 17 3247.833 1577.34  1*.2%3F
1678.199 4 0.78 4 1678.00 1*,2* 00 17
1682.00 17 0.143 14  3705.08 27,3747 2023.315 (1,2)
1723.07 12 0.167 14  2453.05 (17,2,3%) 729.824 37
1728.019 6 0.441 24 452791 (1,2)" 2799.85 (2)”
1732279 17 0.127 15 3750.30 2018.36  17,2*,3*
1743.40 5 2.34 12 2018.36 1*,27,3* 275.030 3%
174629 3 1.08 17 1745.89 (1,2) 00 1%
1748.0 3 0.59 20 2023.315  (1,2) 275.030 3%
1761.6 6 0.064 23 2813.84 17,27 1052.082 1
1773.5 3 0.109 20  4850.76 3077.29 (17,27)
1799.849 14 0.137 13 3535.49 1735.96  (4,5)"
1806579 17 0.108 13 2629.29 3t 4F 822.691 2*
1820.21 6 0935 1820.352 1% 00 1%
1832.39€ 3 1.22 6 2018.36 1*,27,3* 185.953 2%
1837.44 4 0.71 4 2023.315  (1,2) 185.953 2%
1843.71 14 0.145 15 3814.66 17,27 1971.18 2~
1849.4 3 0.18 3 2124.09 2- 275.030 3%
1854.3 4 0.054 14  3601.00 1745.89 (1,2)
*1866.68 3 0955
1874419 20 0.083 12 2260.66 385.782 (17)
1890.61 18 0.140 16  3636.56 17,2 1745.89 (1,2)
1901.52 16 0.152 17 2953.35 (1,2)~ 1052.082 17
1912.139 17 0.139 14 2503.00 2*,3%) 590.75 4%
1916.35 22 0.104 13 3934.58 a1-,27) 2018.36 17,2 3%
1929.63 22 0.158 20  2520.77 27,374 590.75 4%
*1939.87 12 0.36 3
1944.97 24 0.19 3 2767.86 H 822.691 2%
1966.29€ 17 0.194 17  5077.21 3110.86
1975269 12 0.187 16  3535.49 1560.15 *
1980.01 8 0.338 23 2166.01 + 185.953 2%
1985.73 14 0.236 22 2260.66 275.030 3%
1988.92€9 710 0363 7066.22 17,27 5077.21
2004429 10 024621 3750.30 1745.89 (1,2)
2023.55 6 047 3 3601.00 1577.34 1*.2%3F
2039.33 25 0.083 14  3091.37 1-,27) 1052.082 1
*2046.00 15 0.143 17
2059.9 3 0.067 12 3077.29 1-,27) 1017.138 37
*2068.26 14 0.149 16
2082.6 3 0.071 16 3099.08 (2*,3,47) 1017.138 3%

Continued on next page (footnotes at end of table)
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66
20CU3;-7

From ENSDF

66
20CU37-7

65 Cu(n,y) E=thermal

1983De29 (continued)

y(66Cu) (continued)

E,f L+ Ei(level) 7 E; i
¥2091.36 10 0.294 22
2095.76 13 0205 18 353549 1439.408 (1*,2,3%)
2110.44 6 0.61 4
20147820 0.159 19 284472 172" 729.824 3*
21202525  0.146 19 2394.93 275.030 3*
21239519 0.161 17 212409 2~ 00 17
2131259 22 011418 295335  (1,2)° 822.691 2*
21442224 0.18623 3583.53 1439.408 (1*,2,3%)
1472725  0.202 24
015131 11 0.265 21
216049 3 013022 389638 (27) 1735.96  (4,5)
2163229 11 0403 216312 - 00 1%
21778715 0.164 17 245305 (1*2,3*)  275.030 3*
22158817 16320 706622 172" 4850.76
225459 0095 307729 (17,27) 822691 2*
22782 3 0.071 13
23157 3 0214 304595 (17,27)  729.824 3*
2371.4 4 0.134  3583.53 1212.515 1%,2*
2380.34 18 0213 343237 1052.082 1+
2389.3 4 0.100 23 266444 17,27 275.030 3*
240009 3 0163 258627 185.953 2*
24028324 0223  2867.69 O%,1* 465.165 2
241158 12 0363  2597.49 185.953 2*
242394 18 0.19122 363656 17,2 1212.515 1+2*
2436.7 4 0.133 316577 (123"  729.824 3*
1243935 14 0424
2448.7 4 0.154  2449.19 00 1%
245091@ 23 0295 268822 (1Y) 237.822
2457.66 18 0.18321 3705.08 27374 1247.152 4~
24782 5 0.175  3487.05 (2*3%)  1008.49
24884% 4 0245 295335 (1,2 465.165 2
2492.0 8 0.115 350884 (2*34%) 1017.138 3*
25083 7 0.115  3099.08 (2*34%) 59075 4*
25393 6 0073 706622 17,2 452791 (1,2
2545295 0083  3010.18 3*4*5%  465.165 2*
2553.1 3 0153 273916 27374~ 185953 2*
2557.8 5 0.09325 294333 (1-27) 385782 (%)
2561.3 6 0.068 24 256043 2~ 00 17
2569.26 21 0.176 23 284472 172" 275.030 3*
2584.3 4 0.090 22 3636.56 17,27 1052.082 1+
2603.3 3 0234 706622 17,2 446270 (1,2)
260859 3 0264 260850 00 1%
2612.1 4 0274 307729 (17,27)  465.165 2°
26152 8 0.124 279985 (2) 185.953 2*
2619.14% 24 0284 363656 1°2° 1017.138 3*
2629.61 12 0715  2867.69 OF1* 237.822
2641.3 3 0204  3371.23 729.824 3*
2664.17 16 0343 266444 172" 00 17
2673429 16 0323 294876 (1727)  275.030 3*
2680.38€@ 13 0483  2681.16 I+ 00 17
2687.88 12 0523 268822 (1Y) 00 1%
270026@ 10 0724 316577 (123)*  465.165 2*
270829 4 0133 452791 (12)° 1820.352 1+

Continued on next page (footnotes at end of table)
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66Cus,-8 From ENSDF %0Cus;-8

65 Cu(n,y) E=thermal  1983De29 (continued)

y(66Cu) (continued)

E, L+ Ei(level) 7 E; i
27133 5 0.103 309908 (2+34%) 385782 (1%)
2758.89 5 0154 294333 (1-27) 185953 2*
27662 5 0124 706622 172" 4300.2
2770.7 8 0083 304595 (1-27)  275.030 3*

7815 5 0.10 3

2806.9 3 0.143  3397.63 590.75 4+
282176 13 0735 328736 * 465.165 2*
2824.8 6 0.124  3010.18 3*4*5% 185953 2*
*2856.36 16 0.263 23

2862.63% 13 0443 3048.82 185.953 2*
286661 15 0393  3141.74 275.030 3*
28707 5 0.078 20 3601.00 729.824 3*
2876.19 21 0.17120 3151.97 275.030 3*
2890.6 3 012520 307729 (17,27) 185953 2*
2896.99 4 008720 3487.05 (2*3%) 59075 4*
2901.2@ 3 0.11921 328736 * 385.782 (1*)
2912579 18 0.158 16 3099.08 (2*34%) 185953 2*
2918.0 4 0.065 14 3508.84 (2*34%) 59075 4*
2935.05 13 0.254 18

2949.5% 4 0193 706622 172" 4116.41
2952.64 21 0334 295335 (12) 00 1%
2968.89 4 0.11224 452791  (12) 1560.15 *
2986.9 6 0.074 24 2987.96 00 1*
2991.19 4 0.12025 381466 172" 822.691 2+
2996.78€ 16 0333 4013.69 (1*,23%) 1017.138 3*
3009329 13 029721 706622 172" 4056.98 (1,2)"
3021.729 271 021622 3487.05 (2*,3*)  465.165 2*
3025779 12 0473 302609 (1727) 00 1*
3045.46 23 0233 363656 17,27 590.75 4+
3052.91 19 023023 706622 172" 4013.69 (17,234
306729 3 0163  3342.06 275.030 3*
¥3071.8 4 0.13 3

3090.95€ 25 0.16123 3091.37 (17,2) 00 1*
3111.4 4 0.096 24 3110.86 00 1%
312139 5 0.113  3397.63 275.030 3*
3131.707@ 25 0.173 23 706622 17,2 393458 (17,27)
3137.189 17 0303 4850.76 171320 (1)
3165.8 3 0213 316577 (123)* 00 1*
3169.4%@ 4 0203 706622 172" 389638 (27)
3172959 11 0734 4850.76 1678.00 1+2*
*3184.49 9 0813

3208.19 3 0.110 20 3208.95 00 1%
¥3225.8 5 0.076 20
*3230.1 7 0.057 19

324199 4 0.143  3479.48 237.822
325126% 24 0243 706622 172" 3814.66 172"
3270.78@ 14 0574 350884 (2*34%)  237.822
32752@ 7 0083  4850.76 1577.34  1%,2%,3*
328585@ 18 0333 706622 17,2 3780.19

Continued on next page (footnotes at end of table)
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66
20CU37-9

From ENSDF

66
20Cu3;-9

65 Cu(n,y) E=thermal

1983De29 (continued)

y(66Cu) (continued)

E, L+ Ei(level) 7 E; i
3293.49 11 0724 411641 822.691 2*
330749 6 0.113  3583.53 275.030 3*
3316049 18 0333 706622 172 3750.30
332229 6 0.083  3508.84 (2*34%) 185953 2*

¥33272 6 0.08 3
3348.5@ 3 0.113 14 3814.66 1-2- 465.165 2+
3361.11 18 0.152 15 706622 1-2- 3705.08 234"
3383.69 3 0.124 20 5077.21 1694.07 (1)*
¥3402.63 18 0.240 23
¥3424.85 17 0.225 18
3429.40 9 1.053 706622 17.2° 3636.56 172"
345039 3 0.093 16  3636.56 1-2- 185.953 2+
¥3456.2 4 0.063 16
3465009 10 0643 706622 172° 3601.00
3476.9 5 0.078 18 4300.2 822.691 2+
3482519 17 0333 706622 1727 3583.53
3486.29 6 0.076 22 3487.05  (2*,3%) 00 1t
3530.56€ 10 0713 706622 172 3535.49
3548.69 3 0.128 18  3934.58 (1-,27) 385.782 (1)
3556.99€ 18 0424 706622 172 3508.84 (2+,3.4%)
¥3560.1 3 0.28 3
356379 4 0.120 23 3750.30 185.953 2+
3578.0%@ 3 0116 18 706622 172- 3487.05 (2*3%)
3586.2%@ 5 007518 706622 172" 3479.48
¥3606.6 3 0.115 16
¥3613.8 3 0.135 20
3627.9 3 0.107 15 4013.69 (1*2,3%*) 385782 (1%)
3633.54@ 22 014215 706622 172" 3432.37
3668.23€ 25 0.093 13 706622 172 3397.63
¥3687.2 3 0.073 11
3695.05%@ 17 0.146 13 706622 172" 3371.23
3724089 11 047025 706622 172° 3342.06
3732.12% 19 024521 706622 172 333377 *
¥3736.53 19 0.248 21
¥3743.9 5 0.061 7
¥3760.0 5 0.055 14
¥3772.25 25 0.121 15
3778389 12 048222 706622 172" 3287.36 *
3782.18% 17 028120 405698 (1,2) 275.030 3*
¥3788.97 14 0.283 17
¥3794.16 18 0.192 16
3814.29 4 0.065 13 3814.66 1-2- 00 1t
3818.14%@ 10 0505 17 706622 172" 3247.83
3835.8@ 5 0.038 10 4300.2 465.165 2*
3857.00€ 10 0418 17 706622 172 3208.95
3871.049 11 0427 17 405698  (1,2) 185.953 2+
¥3881.7 6 0.037 11
¥3891.7 5 0.056 12
3896.3€ 4 0.110 16 389638  (27) 00 1t

Continued on next page (footnotes at end of table)
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§8Cu,,-10 From ENSDF §8Cu,,-10
65 Cu(n,y) E=thermal  1983De29 (continued)
y(66Cu) (continued)

E, L¥  Elevel) 7 E; "

3900.18@ 8 1213 706622 1-2° 316577 (123)*

3914.0"@ 3 0066 12 706622 1-2°  3151.97

3923.8%@ 6 003711 706622 1-2° 3141.74

3955.1%@ 4 009721 706622 172  3110.86

3966.99€ 12 042822 706622 172" 3099.08 (2+,3.4%)

3974979 13 039121 706622 1-2° 309137 (1-,27)

3988219 25 0.129 16 706622 1-2° 307729 (1,27)

*4000.15 17 0.222 17

4016959 18 0333 706622 172  3048.82

402039 6 0.099 23 706622 1-2° 304595 (1-,27)

4024.99 7 0.046 16 4300.2 275.030 3+

4039.82€ 17 0753 706622 1727 302609 (17,27)

4055.62% 19 024822 706622 172~ 3010.18 3*+.4*5*

4078.29 3 0.134 18 706622 1-2~  2987.96

¥4102.6 6 0.056 22

¥4109.7 15 0.04 3

4113.25 19 0624 706622 1°2° 295335 (1,2)"

4117.22%@ 12 0884 706622 1-2- 294876 (1727)

4122919 15 033023 706622 1-2- 294333 (1-27)

¥4153.80 25 0.153 19

¥4167.3 8 0.036 15

¥4174.2 8 0.034 14

4198329 9 1093 706622 1-2- 2867.69 0*+,1*

4221209 12 035017 706622 172 284472 1°2°

¥4243.7 6 0.036 13

4251.95%@ 20 0.128 14 706622 1-2- 2813.84 1°2°

4266549 24 0.11512 706622 1-2°  2799.85 (2)”

¥4271.7 4 0.088 13

4276589 10 059118 446270 (1,2~ 185.953 2+

4298.149 14 022713 706622 172 2767.86 (1)*

4326.66€ 9 0846 19 706622 1-2° 2739.16 2°,37.4"

4377759 10 0773 706622 12 2688.22 (1%)

4385.13%@ 9 3506 706622 1-2- 2681.16 1+

4401.699 10 1033 706622 172 266444 172"

44352%@ 7 005518 706622 1727 262929 3+4*

¥4440.6 5 0.082 18

4457.73%@ 19 022320 706622 172"  2608.50

4468.58"@ 17 026720 706622 127  2597.49

4479.82%@ 10 1073 706622 1°2° 258627

4506.9"@ 6 005515 706622 1°2° 256043 2°

45452@ 4 0.044 9 706622 1°2° 252077 2°3" 4"

4562.96"@ 17 033572 706622 172 2503.00 (2*3%)

¥4572.4 5 0.051 10

¥4576.8 3 0.093 /1

4612.55% 15 038222 706622 1-2-  2453.05 (1*2,3%)

4617.8%@ 3 017218 706622 172  2449.19

4671209 12 0.1969 706622 1-2"  2394.93

Continued on next page (footnotes at end of table)
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66
20CU5;-11

From ENSDF

66
2Cu

37"

11

*

65 Cu(n,y) E=thermal  1983De29 (continued)

y(66Cu) (continued)

E,f I, Ei(level) ~ J7 E; i
¥4699.0 5 0.044 9
4703.4@ 4 00519 706622 1-2° 2363.63
¥4795.39 11 0.289 10
4805.30%@ 12 02329 706622 1-2°  2260.66
4900.159 23 0324 706622 1-2° 216601 *
4903.09%@ 13 0774 706622 12 2163.12 -
4941.94@ 12 0372 17 706622 1-2°  2124.09 2-
5043.00%@ 9 586 11 706622 1-2° 2023315 (1,2)
5047.98€ 10 3509 706622 1727 201836 1t2+3*
5138.98%@ 21 026325 706622 1-2- 1927.19 1+2*
524588%@& 9 730714 706622 12 1820352 1F
5320.23%@ ¢ 6.15 13 706622 1-2° 174589 (1.2)
5388.12#@ o 0.532 14 706622 1-2° 1678.00 1*.2*
5488.65%@ 18 0.093 7 706622 1-2° 157734 1*2%3*
5505.56"@ 18 0.095 7 706622 1-2~ 1560.15 *
5518.73%@ 10 0.659 16 706622 1-2° 1547.39 1*2*3*
5626.9"@ 4 0.0457 706622 1°2°  1439.408 (1*,2,3%)
5722.03%@ 0 03839 706622 1-2° 1344.012 1*
5853.41%@ 19 111218 706622 1-2- 1212515 1+2*
5907.99 4 00356 706622 172 1158.09 (2%3)
6013.46%@ 18 0.120 7 706622 1-2° 1052.082 1*
6048.84%@ 10 1713 706622 1-2- 1017.138 3+
6243.19%@ 10 2444 706622 1-2°  822.691 2*
6336.16"@ 15 0.144 7 706622 1-2°  729.824 3*
6600.667@& 17 144 3 706622 1-2°  465.165 2%
6680.01%@& 11 138023 706622 12 385.782 (1%)
6790.64%@ 11 2634 706622 172 275.030 3*
6828.19 8 00227 706622 1-2-  237.822
6879.82%@ 12 03519 706622 1-2° 185953 2*
7065.72#@ 11 2234 706622 1-2° 00 1t

T From 1983De29.

¥ From 1983De29; these authors give absolute intensities (per 100 neutrons captured) by imposing the condition ZlyEy=100Q

where Q=7065.97 11 and the sum is over all observed y rays, placed or unplaced in the level scheme.

# Transition seen also in the 2~ and/or 24-keV capture spectra.

@ Based on level energies, placement of this transition is the only possible one in the level scheme of 1983De29.
& Placement of this transition also reported from coincidence experiments in 1968Sh01 and 1972Bl16.

* y ray not placed in level scheme.

11


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1983De29,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1983De29,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1983De29,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1983De29,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1968Sh01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Bl16,B

66
20CU5;-12

From ENSDF §8Cu,,-12

% Cu(n,y) E=thermal  1983De29

Legend

Level Scheme )
Raidit — < 2%xI®

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

s L;> 100%™

2 EG e S Irn T IFe EEEF 0 5280 5 Fe T EFF 5L $FE S50 FHL
VS VNN IV NI NS I T I OAN I K I IIIFTIFIIIFTSFINIIGFT NI
‘,5’::;\’%\_ ngb‘\§§‘o$b“§'%°g“;§/\q‘ ":;F\;g} \g' °§")&%&%Qlé7ﬁ$c§c/§o%§'\DYM,Q‘QQ@%@’*?‘ \(\?'\%‘J '\(/’l:)(\?\b "()\/ ‘OD' ovog/%g)c/\,?":‘/ \gb;’;)/\@ b\g%\vg
1o NEEINSIEISINE I PP P P B e S O GEE R ok gl 206622
2" 2799.85
I+ 2767.86
2-3 4 2739.16
ah 2688.22
1+ 2681.16
-2 2664.44
3tat 2629.29
2608.50
2597.49
2586.27
2- 2560.43
2-3 4 2520.77
23 2503.00
(1+,2,3H 2453.05
2449.19
2394.93
2363.63
2260.66
+ 2166.01
- 2163.12
2" 2124.09
(1,2) 2023.315
17273% 2018.36
1+ 27 1927.19
1t 1820.352
1,2 1745.89
1+ 2% 1678.00
12t 3" 1577.34
+ 1560.15
1+ 27 3" 1547.39
(1+,23") 1439.408
1" 1344.012
1+2f 1212.515
2*3) 1158.09
1" 1052.082
3+ 1017.138
2t 822.691
3t 729.824
2t 465.165
ah 385.782
3t 275.030
237.822
2t 185.953
1+ 0.0
ggcu37

12



66

S6Cu,,-13 From ENSDF 39Cus;-13
% Cu(n,y) E=thermal  1983De29
Legend

Level Scheme (continued) )

— L, < 2%x*

Intensities: Relative I, — L, <10%xIy*

> L, > 10%xIy*

T G I TS T LSS FFITISI e 92 838805 7s £8P0 00
SN Y YT Y Y Y P YN Y Y TN OO NI T IRI VIO I NI I IS T IS
S e S S S S S S S e SIS s e
-2 PR IR FFITDI T F T IS FTLFTEF I TTTIT TS ST S 7066.22
(1,2)~ 4462.70
4300.2
v 4116.41
(1,2) 4056.98
(1+,2,3%) 4013.69
1-,27) 3934.58
27) 3896.38
1-2- 3814.66
3780.19
3750.30
23 A 3705.08
12 3636.56
3601.00
3583.53
3535.49
2+,3,4%) 3508.84
2+,3%) 3487.05
3479.48
3432.37
3397.63
3371.23
3342.06
+ 3333.77
+ 3287.36
3247.83
3208.95
123)" 3165.77
3151.97
3141.74
3110.86
2+,3,4%) 3099.08
a2) 3091.37
a2 3077.29
3048.82
a.2) 3045.95
1-,27) 3026.09
3 4% 57 3010.18
2987.96
a2 2953.35
a2 2948.76
a2 2943.33
0r 1 2867.69
-2 2844.72
17,2 2813.84
1+ 0.0
$5Cus,
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66
7oCu4,-14

From ENSDF

66
20Cuy,-14

17,27

% Cu(n,y) E=thermal  1983De29

Level Scheme (continued)

Intensities: Relative I

Legend
— L, < 2%xIy*¥

— I, < 10%x I
I, > 10% X1

7066.22

5077.21

4850.76
4527.91

4462.70

4300.2

4116.41

4056.98

23 4
2,39

2345

4013.69
Y 3934.58
S ey 3896.38

NP See SISl 381466

S A SN
,g)yrlérix\\—@— eS—— 3780.19

A
‘X3 3750.30

3705.08

3487.05

3397.63

3110.86

3099.08

a-27)

3077.29

3010.18

2813.84

2799.85

2629.29

2597.49

2449.19

H

2363.63

2023.315

2018.36

1971.18

1820.352

o

1745.89
\__ 173596
\ 1713.20
\

\ 1694.07
\ 1678.00

1577.34

1560.15
1247.152

1017.138

822.691

465.165

385.782

275.030

185.953

0.0

66
20Cus3;
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66 66
$6Cuy,-15 From ENSDF 29CUy;-15
% Cu(n,y) E=thermal  1983De29
Legend

Level Scheme (continued) )

— I, < 2%

Intensities: Relative I, — L, <10%xIy*

> L, > 10%xIy*

o o & N Q) ¥ S
§.°‘ AN §.°‘ RN R
P T ) SIS S P N
§ © 9 F & 5§ 9 8 e L 5 LT F e oo 8
N2 N S s Yoo N S o9 Q N N 5 N >
-2 o 5 5 Y, ~ ~ ~ 8 & g > ¥ ¥ Y & N N N S 3636.56
VO TN TS TR T YT N T TS 3601.00
B oo o~ 360100
S—o—L8&—8 3583.53
3535.49
2,3 3487.05
a2 3077.29
a2) 3045.95
2-3" 4" 2520.77
(1,2) 1745.89
“.5" 1735.96
17,27 3" 1577.34
m 1560.15
(1*,2,3%) 1439.408
ot 1212515
I+ 1052.082
37 1017.138
3+ 729.824
4+ 590.75
3t v 275.030
o+ 185.953
1+ 0.0
66
20Cu3;
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66
20CU5;-16

From ENSDF

66
70Cu4,-16

% Cu(n,y) E=thermal  1983De29

Level Scheme (continued)

Intensities: Relative I,

Legend

— I, < 2%
— I, < 10%xI™
s L;> 100%™

N

> NS
(2+,34%) PSP S R o 3508.84
(27,39 YNy oy S s 3487.05

T E ST ST S 3479 4
S—F— 93— 3479.48
4 & T e 3432.37
vV s £ 8 3397.63
” & ST & BNy
Sl e 3342.06
+ RS 3333.77
N o,

+ [ 3287.36
1-2- 2813.84
[N 2799.85
3t 4+ 2629.29
2586.27
(1,2) 2023.315
2~ 1971.18
I+ 1052.082
3t 1017.138
1008.49
3" 729.824
4+ 590.75
2+ 465.165
ah 385.782
3t 275.030
237.822
2t 185.953
1+ 0.0

66

20Cus;
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00Cuy,-17 From ENSDF 20Cus-17

%5 Cu(n,y) E=thermal  1983De29

Level Scheme (continued) Legend

Intensities: Relative I, — I < z%xlt}r,zax
— [ <10% ><I‘;"”'

I, > 10%xI™

&
Q S N
i > Q7 &
s < © g & 2 R s
~ s % % & A S S )
o & B - &8 o S 3 3247.83
B & & N s B 3208.95
= ¥ o £ 3165.77
4 3151.97
3141.74
2363.63
- v 2166.01
vy 157734
- 729.824
2t 465.165
3 275.030
1+ 0.0
66
20Cu3;
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66
20Cu5;-18

From ENSDF §9Cu,,-18

65 Cu(n,y) E=thermal  1983De29

Level Scheme (continued) Legend

Intensities: Relative I, )
Iy < 2%xIy™

_—
—— I, < 10%xI®
s L;> 10%xI

o & o
s s s & e & & ¢

— S o > S S S S S J 3110.86

(27347 S S (S $ o i & 3099.08
a2 I ~ a%e ~ “ T\ 3091.37
a.2) v 3077.29
3048.82

2-3- 4" 2520.77
- 1971.18
(a+2,3"h 1439.408
It 1052.082
3+ 1017.138
- 822.691
4t 590.75
ot 465.165
ah 385.782
2t 185.953
1+ 0.0

66
29Cu3;
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66Cu,,-19 From ENSDF 20Cus7-19

%5 Cu(n,y) E=thermal  1983De29

Level Scheme (continued) Legend

Intensities: Relative I, — I, < 2%xIj*

— I, < 10% X1

I > 10% X1

S ~ N
N & r Y &
A a S o % Q
1-,27) ~ v §« & A;,o O & i S ] < > Y Q"/>\ 3045.95
a2 D : ' F——4 A 3026.09
5 N S 4 v J A,

3T 4TS S S —3 5 S 2" 3010.18

v v v > v 2987.96
o 2953.35
-2 2664.44
- 1971.18
(1,2) v 1745.89
I+ 1344.012
1+ 1052.082
2t 822.691
3t 729.824
2t 465.165
3t 275.030
2t 185.953
1+ 0.0

66
20Cu3;
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6Cu,,-20 From ENSDF %Cus;-20

% Cu(n,y) E=thermal  1983De29

Legend
Level Scheme (continued)

— L, < 2%xIy*
Intensities: Relative I, — 1, <10%xIj*
—> L, > 10%xIy*

o L& s
NGNS -
W s 2 QQ ? § ~ Q
O S N N )
o ISR SR - S R
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17,2+ 3+ 1547.39
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1+ 1344.012
4 1247.152
1+ 1052.082
o+ 822.691
3t 729.824
o+ 465.165
ah 385.782
3+ 275.030

237.822
2+ 185.953
1+ 0.0

66
29Cu3;
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66
20CU5;-21

From ENSDF

66
20Cu4,-21

% Cu(n,y) E=thermal

1983De29

Level Scheme (continued)

Intensities: Relative I,

Legend

B Iy < Z%XI"HIX
———— I, < 10%xI™
I, > 10%x I

% > o k) o 9
g 5 §) < g §F & ! $ g & N Y
¥ o N el S 5 N NS & & S 3
F & 5 & & &S L S s s & 85 . ¥
I+ A S A S S - T SR S I SR A 2681.16
& & _ > Lo > 2068LI6
= S S S S A A 2664.44
3T 47 2 O A@# 2629.29
~ ~ / 2608.50
2597.49
2363.63
1+.2+ 1927.19
It 1820.352
(1)+ v 1694.07
1+ 2+ 3+ 1547.39
. 1344.012
1+ 2* 1212.515
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- 275.030
2t 185.953
1+ 0.0
66
20Cus;
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66Cu,,-22 From ENSDF 20Cus7-22

%5 Cu(n,y) E=thermal  1983De29

Legend
Level Scheme (continued)

— I, < 2%xI

Intensities: Relative I, L, < 10%x "
> Ly

s L;> 10%xI
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- 1247.152
2+ 3) 1158.09
It 1052.082
3t 729.824
4t v 590.75
3+ 275.030
2t 185.953
1+ 0.0
66
29Cu3;
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66Cu,,-23 From ENSDF 20Cu37-23

%Cu(n,y) E=thermal  1983De29

Legend
Level Scheme (continued)

— I, < 2%xIy*
Intensities: Relative I, — I, < 10%><I'}7‘”
— Iy, > 10%xIy*
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66
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