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65 Cu(n,n’y) E=fast  2000K051,2000KoZZ

History
Type Author Citation Literature Cutoff Date
Full Evaluation  Jun Chen NDS 202,59 (2025) 25-Feb-2025

Note that most of relative intensity values (normalized to Iy=100 for 771y) from 2000Ko51 are inconsistent with those in
1983Di04, probably due to different level populations at different beam energies. To preserve the intensity data in 2000Ko51 (less
complete than 1983Di04), the evaluator has put data from 2000Ko51 in this separate dataset.

2000K051,2000K0ZZ: E=fast neutrons was produced the BBP-K reactor at the Institute for Nuclear Physics, National Nuclear
Center in Kazakhstan. Target was enriched metallic > Cu. Measured Ey, Iy, yy(6), Doppler-shift attenuation, Deduced levels, J,
7, level populations, Ty, y-ray multipolaries, mixing ratios. Comparisons with theoretical calculations.

1987DoZX: E(n)=reactor fast neutrons. Measured Ty, by DSAM.

1982De45, 1982E109: optical potential and deformation parameters from 65Cu(n,n) and ®3Cu(n,n’).

Others: 1982Sh28, 1971Fr05, 1970Fe04, 1968Dal4.

65Cu Levels

Pexp under comments are experimental level populations in 2000Ko51.

&

E(level)ﬂ: it T Comments
0.0 3/2”
770776 1)@ 0.11 ps +7—4 Pexp=34 2.
1115.41 6 5/2’@ J*: spin=5/2 also from 1115.6y(f) in 2000KoZX.
Pexp=59 6.
1481.64 7 7/2‘@ 0.34 ps +24-13 J*: spin=7/2 also from 366.2y(#) and 1481.7y(6) in 2000KoZX.
Ty/2: weighted average of 0.42 ps +42-21 (2000Ko51) and 0.31 ps +24-13
(1987D0ZX).
Pexp=22 1.
1623.35 10 5/2’@ J*: spin=5/2 also from 1623.2y in 2000KoZX.
Pexp=16.0 5.
1724.86 6 3/2‘@ 72 fs +23-16 J*: spin=3/2 also from 1724.7y(6) in 2000KoZX.
Ty/2: weighted average of 125 fs +83—42 (2000Ko51) and 67 fs +23-15
(1987D0ZX).
Pexp=11.1 3.
2094.27 8 72~ " p(7/2_) from HFM analysis in 2000Ko51.
Pexp=7.2 4.
2107.12 9 (5/2) 0.166 ps +69-49 J”:p(S/Z_) from HFM analysis in 2000Ko51 and spin=5/2 from 991.8y(0) in
2000KoZX.
Pexp=6.6 3.
2212.61 8 (1/2)~ 0.111 ps +69-35 J”:p(1/2’) from HFM analysis in 2000Ko51.
Pexp=2.5 3.
2278.04 12 727 T :p(7/2’) from HFM analysis in 2000Ko51.
Pexp=5.0 2.
2328.29 23 3/2_@ 32 1s 8 Pexp=3.9 3.
J*: spin=3/2 also from 2328.7y(f) in 2000KoZX.
Ty)2: weighted average of 21 fs 7 (2000Ko51), 45 fs +9—6 from 1557.2y and
29 fs +16—11 from 2328.7y in 1987DoZX.
240591 11  (5/27,7/27) J*:(5/27,7/27) from HFM analysis in 2000Ko51.
Pexp=4.2 3.
2533.15 31  (1/2,3/2,5/27) J”:p(1/2,3/2,5/2’) from HFM analysis in 2000Ko51.
Pexp=1.4 2.
2533.74 12 (7/2*,9/2*)@ Pexp=3.5 1.
25939526 (5/27) J*: (1/27,5/27) from HFM analysis in 2000Ko51.
2644.0 6 (5/27) Pexp=2.9 4.
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05Cu-2 From ENSDF 05Cus6-2
%SCu(n,n’y) E=fast  2000K051,2000KoZZ (continued)
65Cu Levels (continued)

E(level)ﬂz # T1/2& Comments
J*: (7/27,5/27) from HFM analysis in 2000Ko51.

2649.44 16  (5/27) 8.3 fs +42-35  J*: (5/27,7/27) from HFM analysis in 2000Ko51.
Pexp=2.6 2.

2668.67 21 (1/2‘)@ 4.2 fs 35 Pexp=1.2 1.

2753.31 21 (7/2*,9/2*)@ 35fs 14 Pexp=2.6 2.

2839.15 21 (7/2") 21 fs +8—-6 J7:(7/2%,9/2%) from HFM analysis in 2000Ko51.
Ty/2: weighted average of 18 fs +8—6 (2000Ko51) and 24 fs +9-6 (1987DoZX).
Pexp=2.1 1.

2862.1 2 (1/2’)@ Pexp=0.8 1.

2865.96 28 (7/2’,5/2’)@ 12.5 fs +42-35  Pexp=2.0 1.

2871.69 30 (3/2’)@ Pexp=1.5 1.

289291 14 (3/2’)@ Pexp=1.4 1.

2901.83 18 (5/2’)@ Pexp=1.8 2.

2944.80 21 (1/2’)@ Pexp=0.66 7.

2974.27 20 (3/2’)@ Pexp=1.2 1.

2996.66 19  (11/27) 9.0 fs 42 J*:(9/27,5/27) from HFM analysis in 2000Ko51.
Pexp=1.5 2.

3032.5 2 (1/2’)@ Pexp=0.67 7.

3080.50 12 (3/2)* 83 fs +56—42 J7: (3/2%,5/2%) from HFM analysis in 2000Ko51.
Pexp=1.2 2.

3113.1 2 (1/2‘,3/2‘)@ Pexp=0.5 2.

3119.23 21 (7/2‘,5/2‘)@ 0.21 ps +28-7  Pexp=14 1.

3160.14 21 (1/2‘,3/2‘)@ Pexp=0.49 6.

3240.64 21  (3/2,5/2%) J7:(1/2,3/2,5/2%) from HFM analysis in 2000Ko51.
Pexp=0.45 7.

3260.77 15 (1/27,5/27,7/27) Jr p(1/2,5/2,7/2’) from HFM analysis in 2000Ko51.
Pexp=1.2 2.

3355.28 21 (7/2‘)@ Pexp=1.27 12.

3428.23 21 49 fs 14 Pexp=0.35 7.

¥ Additional information 1.
* From a least-squares fit to y-ray energies.

# From Adopted Levels. Some of the assignments are adopted from 2000Ko51 which are based on comparisons of measured level
populations Pexp with calculations using the Hauser-Feshbach-Moldauer (HFM) formalism, as noted or given under comments

where available.
@ The same assignments are given in 2000Ko51 based on Hauser-Feshbach-Moldauer analysis of measured Pexp.

& From DSAM in 2000Ko51, unless otherwise noted.

A, and A4 values under comments are from 2000KoZX.

E# L¥  Eilevel) ” E;
2551 091 253374 (7/25.9/2%) 2278.04
31155 1.02 240591  (52°,7/27) 209427
36621 9.05 1481.64 72" 1115.41
38242 052 2107.12  (52)° 1724.86
47102 083 209427 7/2" 1623.35

y(®Cu)
J ? Mult. @ 5@ Comments
7/2~
7/2~
527 MI+E2  -0.03 1 A,=-0.154, A4=+0.02 2.
3/2”
5/2~
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From ENSDF

65
25CU56-3

65Cu(n,n’y) E=fast

2000K051,2000K0ZZ (continued)

7(65Cu) (continued)

E,* L # Ei(level) ” E; i Mult. @ 5@ Comments
487 1 0217 2212.61  (1/2)~ 1724.86 3/2
499.8 3 224 259395  (5/27) 2094.27 7/2
507 1 455 1623.35  5/2~ 1115.41 5/2~
609.7 1 6.2 3 1724.86  3/2~ 111541 5/2~
612.7 1 1.8 3 2094.27 72~ 1481.64 7/2~
62497 1 271 2107.12  (5/2)~ 1481.64 7/2~ E,: uncertainty multiplied by a
factor of 2 in the fitting;
level-energy difference=625.48.
659 1 041 2753.31  (7/2*,9/2%) 2094.27 7/2~
732 1 051 2839.15  (7/2%) 2107.12 (5/2)~
770.7 1 452 770.77  1/27 0.0 3/27
785.6 4 051 289291  (3/27) 2107.12 (5/2)~
794.6 2 0.6 1 2901.83  (5/27) 2107.12 (5/2)”
852.5 1 321 1623.35  5/2~ 770.77 1/2~
879.9 2 091 297427  (3/27) 2094.27 7/2~
902.0 4 0.8 2 2996.66  (11/27) 2094.27 72
9243 1 202 240591  (5/27,7/27) 1481.64 7/2~
924.8 3 0.8 7 2649.44  (5/27) 1724.86 3/2~
943.8 2 121 2668.67  (1/27) 1724.86 3/2
954.0 1 .11 1724.86  3/2~ 770.77 1/2~
978.8 1 702 2094.27  7/27 111541 5/2~
991.8 1 3.01 2107.12  (5/2)~ 111541 5/2~ MI+E2 0.32 70  6: or 0.86 15 (2000KoZX).
Ap=+0.19 3, A4=—-0.01 1.
1024.97 1 0.24 4 2649.44  (5/27) 1623.35 5/2~ E,: uncertainty multiplied by a
factor of 3 in the fitting;
level-energy difference=1026.09.
1052.1 1 261 2533.74  (7/2%,9/2%) 1481.64 7/2~
1115.6 1 100 5 1115.41  5/2~ 0.0 3/27 D+Q -0.50 15 Ay=-0.17 4, A4=-0.002 9.
1162.6 1 572 2278.04  7/2° 111541 5/2~
1163 1 234 2644.0 (5/27) 1481.64 7/2~
1212.7 4 1.2 1 2328.29  3/27 111541 5/2~
12199 2 0455 294480 (1/27) 1724.86 3/2
1245 1 0605 286596 (7/27,5/27) 1623.35 5/2~
1261.0 2 1.0 1 3355.28  (7/27) 2094.27 7/2~
12719 3 1.2 1 2753.31  (7/2%,9/2%) 1481.64 7/2~
1290.2 3 122 240591  (5/27,7/27) 111541 5/2~
1337.9% 1 072 2107.12  (5/2)” 770.77 1/2° E,: very poor fit and omitted in the
fitting; level-energy
difference=1336.34.
1357.5 2 1.61 11 2839.15 (7/2%) 1481.64 7/2~
1384 1 0305 286596 (7/27,5/27) 1481.64 7/2~
14419 1 1.4 3 2212.61  (1/2)~ 770.77 1/2~
1481.7 1 307 1481.64  7/27 0.0 327 E2 Ap=+0.21 6, A4=-0.02 2.
1493.2 5 031 2974.27  (3/27) 1481.64 7/2~
1495 1 0.155 3119.23  (7/27,5/27) 1623.35 5/2~
1515.1 2 0.7 1 2996.66  (11/27) 1481.64 7/2~
1529 1 0.1 2644.0 (5/27) 111541 5/2~
1534 1 0.1 2649.44  (5/27) 111541 5/2~
1557.2 4 132 2328.29  3/27 770.77 1/2~
1623.2 3 10.5 3 1623.35  5/2~ 0.0 3/27 D+Q 1.75 50  Ap=+0.13 3, A4=-0.03 3.
1637.6 2 1.24 9 3119.23  (7/27,5/27) 1481.64 7/2~
1724.7 1 951 1724.86  3/2~ 0.0 3/27 MI1+E2 0325  Ap=+0.09 3, A4=0.
1732 1 0.17 5 335528  (7/27) 1623.35 5/2~
1762.2 5 0.7 2 2533.15  (1/2,3/2,5/27) 770.77 1/2~
1805 1 0.20 5 3428.23 1623.35 5/2~
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05Cus -4 From ENSDF 05Cus -4
65Cu(n,n’y) E=fast  2000K051,2000KoZZ (continued)
7(65Cu) (continued)
E,* L#  Eievel) ” B, Mu® 5@ Comments

1821 2 021 259395  (5/27) 770.77 1/2~

1830 /1 0215 294480 (1/27) 1115.41 5/2~

1872 1 051 2644.0 (5/27) 770.77 1/2~

1879.17 2 112 2649.44  (5/27) 770.77 1)2° E,: uncertainty multiplied by a factor
of 2 in the fitting; level-energy
difference=1878.65.

1964 1 0.3 1 3080.50  (3/2)* 111541 5/2~

2044.7 2 0375 3160.14  (1/27,3/27) 1115.41 5/2~

2093571 392 2094.27  7/27 0.0 327 E,: uncertainty multiplied by a factor
of 3 in the fitting; level-energy
difference=2094.23.

2102 2 0.6 1 2871.69  (3/27) 770.77 1/2~

2106.5 5 0.7 2 2107.12  (5/2) 0.0 3/2°

212222 0.155 289291 (3/27) 770.77 1/2~

21252 2 0306 3240.64  (3/2,52%) 111541 5/2~

21452 2 0.10 2 3260.77  (1/27,5/27,7/27) 111541 5/27

221251 091 2212.61  (1/2)” 0.0 3/2°

2279 1 0217 2278.04  7/27 0.0 3/27

2309.7 1 092 3080.50  (3/2)* 770.77 1/2~

2328.7 4 142 232829  3/27 0.0 3720 MI+E2 -12530 Ay=-0.09 3, A4=-0.03 4.

2389 1 0.123 3160.14  (1/27,3/27) 770.77 1/2~

25332 4 0.7 2 2533.15  (1/2,3/2,5/27) 0.0 3/2°

2593.7 5 051 259395  (5/27) 0.0 3/27

2650.1 3 0355 264944 (5/27) 0.0 3/2°

26574 2 0.155 342823 770.77 1/2~

2753.0 3 1.0 1 275331 (7/2%,9/2%) 0.0 3/2°

2862.0 2 0.8 1 2862.1 (1/27) 0.0 3/27

2865.7 3 1.11 2865.96  (7/27,5/27) 0.0 3/27

2871.6 3 091 2871.69  (3/27) 0.0 3/27

2892.8 2 0.8 1 289291  (3/27) 0.0 3/27

2902.0 3 122 2901.83  (5/27) 0.0 3/27

3032.4 2 0.67 7 30325 (1/27) 0.0 3/2°

3113.02 052 3113.1 (1/27,3/27) 0.0 3/27

3239 2 0.153 3240.64  (3/2,52%) 0.0 3/2°

3260.8 2 1.12 3260.77  (1/27,5/27,7/27) 0.0 3/27

3355 1 0.10 5 3355.28  (7/27) 0.0 3/2°

T Poor fit; uncertainty multiplied by a factor in the fitting.
* Very poor fit and omitted in the fitting.

# From 2000Ko51, unless otherwise noted. Intensities are relative to Iy(1115.6y)=100.
@ From vy(6) in 2000KoZX, with electric or magnetic characters determined based on RUL and measured Ty, where available.
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65 65
29Cu36-5 From ENSDF 29Cu36-5
5 Cu(n,n’'y) E=fast  2000K051,2000K0ZZ
9
Legend
Level Scheme L < 2%smes
Level scheme ;
—_—> v 0 X y
Intensities: Relative I, — I, < 10%><1$“-"
I, > 10%x1=
S
T 909
¥ & ST
- SOS ®—oS—, 342823 4915 14
vl — TS S B 3355.08
an ,5/+2 J127) il &%&7 Sa o 3260.77
(GR5127) G\ Aﬂgswgfw Lo 3240.64
Q/27,3/27) 4 S0 3160.14
(7/127.5127) Il & 3119.23  0.21 ps +28-7
(12-32) S o
N ST vt 3113.1
G VS SS
) o pe— 3080.50 83 fs +56-42
(127) Lo SR
= O e TS 3032.5
ai2-) I Ve —, 2996.66 9.0 fs 42
(27 I Se—F S 2974.27
a27) @Q,\&‘;ﬁmyw — 2944.80
(5/27) S = %Q,\\gm\@ 5901.83
(327) B e TS 2892.91
— SIS
Gnr) ST TN 2871.69
(7127,527) ﬁ";’*&@ﬂ?‘*;w 2865.96 125 fs +42-35
(1727) PR Oy T\ 2862.1
7T Sy,
) 88 Yol o 283915 21 fs +8-6
(7127.,912%) 4 o 20 \'Q\.QQ‘SP 275331 35fs J4
12 Y SRX IS 2668.67 4.2 fs3
o Qe 20006.0/7 21535
527) r\‘?&\'\Qo\' N
264944 83 fs +42-35
(5/2)~ 2107.12  0.166 ps +69-49
72" 2094.27
32~ 1724.86 72 fs +23-16
512~ 1623.35
72 1481.64 034 ps +24-13
512~ 1115.41
12~ 770.77 0.11 ps +7—4
312 0.0
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65 65
29CU36' From ENSDF zgcu3()'6
SCu(n,n'y) E=fast  2000K051,2000KoZZ
Legend
Level Scheme (continued)
— I, < 2%xIp™
Intensities: Relative I, — I;< 10%><1';”L"
Iy > 10% I
e“e*ﬁ’;’ Q“Jﬁ o
AL AV o
(5/27) NN ﬁ@?&iﬁ\?g’,é\ S 2644.0
(27) T Sy 2593.95
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SHEIRT NN
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N X
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712 N 1481.64 034 ps +24—13
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%QQ
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312~ 0.0
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