65 Cu

29 36_1

From ENSDF - Evaluated August 2009 SSCU

36~

1

Target J*=3/2".

5Cu(n,n’y)  1983Di04,2000Ko051

History

Type Author Citation Literature Cutoff Date

Full Evaluation E. Browne, J. K. Tuli NDS 111, 2425 (2010) 1-Aug-2009

2000Ko051: E(n)=reactor neutrons. Target: Enriched metallic > Cu. Measured y rays at 6=90° and 146°. Measured levels half-lives
using the Doppler Shift Attenuation Method.

1983Di04: E(n)=0.7-6.0 MeV (mostly 4.85 MeV); Ey, Iy and 7y yields; Ge(Li) detector.

1987DoZX: E(n)=reactor fast neutrons; T, by DSAM.

All data are from 1983Di04, unless indicated otherwise.

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

Other: 1968Dal4.

65Cu Levels

The 2527-kev (J7=9/2%) level from Cu(p,p”y) was not confirmed here because the 1044-keV gamma ray was not detected

(2000Ko051).
E(level)T yrk T /2# Comments
0 3/2~
770.42 6 1/2= 0.11 ps +7—4

1115.44 6 5/2~ 0.280 ps 7

1481.77 6 72~ 0.4 ps +4-2 Ty/2: Other value: 0.28 ps 3 (Deduced using results from 2000Ko51 and
1976SwO01).

1623.28 7 5/2~

172475 7 3/2° 0.12 ps +8—4 Ty/2: Other value: 0.09 ps I (Deduced using results from 2000Ko51 and
1976SwO01).

2094.12 7 (7/2)~

2107.39 7 (5/2)~ 0.17 ps +7-5

2212.43 8 1/2)~ 0.11 ps +7—4

2278.06 12 (7/2)

2328.18 24 3/2~ 0.021 ps 7 Ty/2: Other value: 0.017 ps 2 (Deduced using results from 2000Ko51 and
1976SwO01).

2405.85 17  (7/27)

2533.0 4 (1/27)

2533.87 12 (7/2%.,9/2")

2593.8 3 (5/27)

2643.9 6 (7/127)

2648.68 10 (5/27) 0.008 ps +4-3

2668.8 17 0.004 ps 3

2753.36 21 (7/2%.,9/2%) 0.03 ps 1

2839.29 21  (9/2%) 0.018 ps +8—-6

2862.07 20 0.019 ps 2

2866.0 3 3/27,5/2,7/2=  0.012 ps +4-3

2871.7 3 (3/27) 0.012 ps 2

2892.80 17 1/27,3/2,5/2=  0.050 ps 7

2902.02 18 0.097 ps 20

2945.5 10

2974.16 20  (3/27)

2996.74 19  (9/27) 0.009 ps 4

303248 20  (1/27)

3080.15 12 (3/2%.,5/27) 0.083 ps +55—-42

3113.08 20 (1/27,3/27) 0.21 ps +28-7

3119.35 21

3126 3
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§5Cu, -2 From ENSDF 20Cu36-2

SCu(n,n’y)  1983Di04,2000K051 (continued)

65Cu Levels (continued)

E(level)" et Tin* | Edeve)®
3132 3 4436 4
3143 3 4460 4
3160.14 21 4483 4
3163 3 4524 4
3173 3 4540 4
3240.66 21 (1/2%,3/2,5/2%) 4566 4
3260.78 15 (1/27,5/27,7/27) 021 ps 2 | 4724 4
3274 3 4759 4
3325 3 (3/2,5/2) 4776 4
3337.8 20 4863 4
3355.14 20 4892 4
3399 3 4923 4
3427.89 21 1/2° 0.05 ps 1 | 4932 4
3457 3 5017 4
3563 4 5063 4
3632 4 (1/2%,3/2%) 5077 4
3713 4 5083 4
3753 4 5100 4
3892 4 12+ 5217 5
3923 4 5230 5
3955 4 5236 5
3987 3 5244 5
4049 4 5262 5
4084 4 (1/2%,3/2,5/2*) 5296 5
4095.4 24 5305 5
4119 4 5310 5
4176 4 5320 5
4184 4 5335 5
4201 4 5384 5
4217 4 5392 5
4227 4 5424 5
4237 4 5430 5
4244 4 5447 5
4266 4 5526 5
4275 4 5603 5
4331 4 5618 4
4357 4 5632 5
4389 4 5779 5
4418 4 5/27,7/2

 From least-squares fit to Ey data.
¥ From Adopted Levels.
# From 2000Ko051 by Doppler Shift Attenuation method.

y(%3Cu)

E, LT Edevel) 7 E; "

255@ | 0.9% 1 2533.87  (72*.92%) 2278.06 (7/2)"
72013 118

93.0% 13 137
¥303.0 13 147

311595 10f2 240585  (720) 2094.12 (7/2)"

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1983Di04,B
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05Cuye-3 From ENSDF 25Cu36-3
5Cu(n,n’y)  1983Di04,2000Ko051 (continued)
y(GSCu) (continued)
E, LT Eievel) 7 Ef VT Mul s Comments

¥316.0 13 177
¥344.0 13 106

366.2@ | 99% 5 148177 72~ 1115.44 52  MI+E2  —0.03 I

382.4@ 2 05¥2 210739 (572 172475 3/2-
¥393.9 7 408
*407.0 14 0.6 5
¥414.0 14 257

439.7 7 2533.87  (7/27.9/2%)  2094.12 (7)2)" Reported only by 1983Di04.
470.0%¢ 14 629

471.09 2 0.8f 3 2094.12 (72 1623.28 5/2~
¥487.0 14 2.0 10

4879 | 02F 1 21243 (12 172475 3/2-

499.8@ 3 2284 25938 (5120) 2094.12 (7/2)"
%500.0 14 11.6 9

507@ | 45f5 162328 52 111544 52~
%519.0 14 158
¥504.0 14 1.7 8

550.00 15 26439  (7/27) 2094.12 (7/2)" Reported only by 1983Di04.
¥562.4 8 9.1 10
¥592.0 15 5714

609.79 1 6.2% 3 172475 32 111544 52~

612.79 | 1.8 3 200412 (72 1481.77 72~

62499 | 2751 210739 (52)° 1481.77 72~

%653.0% 15 2510

659 1 041 275336 (725.92%)  2094.12 (7/2)"

¥662.0 15 3.0 10

¥693.0 15 3.5 10

732 1 051 283929  (92%) 2107.39 (5/2)"

¥745.0 16 4.0 15

*157.0% 16 4811

¥765.0 16 45 15

77079 1 45% 2 77042 1/2- 0 352

785.6 4 051  2892.80  1/27,3/2,52~ 2107.39 (5/2)"

794.6 2 1.82  2902.02 2107.39 (5/2)"

852.5@& 1 32% 1 162328 5p2- 770.42 1/2-

%865.0% 16 6.7 9

¥877.0 17 258

879.99 2 0.9% 1 2974.16  (3/27) 2094.12 (7/2)"

¥895.0 17 329

902.0@ 4 0.8f 2 299674  (9/27) 2094.12 (7/2)"

%914.0 17 199

924.2@ 2 2052 240585  (7/27) 1481.77 7/2- Member of a doublet.
924.8@ 3 0.8% 1 2648.68 (5727) 172475 3/2- Member of a doublet.
944.0 17 8410 2668.8 172475 3/2-

%952.0 17 419

954.09 | Lif 1 17475 32 770.42 1/2-

978.8@ | 70¥ 2 200412 (72 1115.44 572~

¥983.0 17 5.5 20

991.8@ | 305 1 210739 (502)° 1115.44 52  MI+E2 03210 &: or 6=0.86 15 (2000KoZX).
¥995.0 17

¥1005.0 17 228

Continued on next page (footnotes at end of table)
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§5Cu, -4 From ENSDF §5Cu, -4
5Cu(n,n’y)  1983Di04,2000Ko051 (continued)
y(GSCu) (continued)
E, L7 E;(level) ” E; " Mult. Pl
1024.99 024 4 264868  (5/27) 1623.28 5/2-
¥1038.0 17 198
¥1047.0 18 1.8 13
1052.19 ; 2651 253387 (72t.902%) 148177 7)2-
¥1058.0 18 3.1 10
111569 7 100f 5 111544  5/2° 0 32°  MI+E2 050 15
*1121.0 18 1.5 10
¥1127.0 18 6.5 15
*1131.0 18 3.5 10
*1157.0% 18 6.5 15
1162.69 1 572 227806 (7/2) 1115.44 5/2-
1163@ | 234 20439  (720) 1481.77 72~
¥1175.0 18 8.8 11
¥1188.0 18 6.5 15
¥1204.0 18
1212.79 4 1251 232818 312 1115.44 5/2-
*1224.0% 19 2.0 10
1245 1 0.605  2866.0  3/27,527/2~ 162328 5/2-
¥1257.0 19 4.7 10
1261.09 2 1.0F 1 3355.14 2094.12 (7/2)"
1271.9 3 121 275336 (725.9/2%)  1481.77 72~
¥1278.0 19 179
1290.2@ 3 1252 240585  (72) 1115.44 5/2-
¥1314.0 19 2.0 10
¥1326.0 19
1337.99& 07¥2 210739  (5/2)" 770.42 1/2-
¥1356.0 19
1357.5 2 1.61 11 283929  (9/2%) 1481.77 72~
¥1369.0 19
¥1380% 2 7211
1384 1 0305  2866.0 327,522~ 1481.77 72"
¥1391& 2 529
¥1395 2 135
1400 2 408
1404 2 106
¥1413% 2 489
1441.99& 4 143 21243 () 77042 1/2°
¥1453& 2 3712
¥1459 2 5.8 11
148179 1 30% 7 1481.77 72~ 0 32
1492 2 127
1493.2@ 5 03f 1 297416  (320) 1481.77 72~
1495@ | 0.15F 5 3119.35 1623.28 5/2-
1515.19 2 15355 299674 (9/27) 1481.77 72~
15299 | 0.1% 26439  (7/27) 1115.44 5/2-
1534@ 0.1% 2648.68  (5/27) 1115.44 52~
1557.2@ 4 1352 232818 3)2- 770.42 1/2”
X572 2 147
¥1583 2 328
¥1596 2 218
1602 2 148
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65
25CU36-5

From ENSDF

65
25CU6-5

5Cu(n,n’y)  1983Di04,2000Ko051 (continued)
y(GSCu) (continued)
E, LT Eievel) 7 Ef U5 Mult s Comments
1619 2 6.6 12
162329 | 10553 162328  5p2- 0 32~ MI+E2 17550
1630 2 3355.14 172475 32~ Reported only by 1983Di04.
1637.69 2 124% 9 311935 1481.77 72~
¥1645 2
*1660 2 3.4 10
1691 2
172479 | 95t 1 172475 32 0 32° MI+E2 0325
17329 | 0.17F 5 3355.14 1623.28 5/2-
1753 2 2.0 12
17622@&a s 07t 2 25330  (1/20) 770.42 12"
1780 2 4.9 10
¥1798 2 5015
1805@ 1 020% 5 342789 12~ 1623.28 5/2~
¥1809 2 1.7 8
¥1821 2
18219 2 02¥ 1 25938  (5127) 770.42 1/2-
18309 4 021% 5 29455 1115.44 52~
X1841 3 1.8 10
1856 2 2717 33378 1481.77 72~
18729 | 051 20439  (727) 770.42 1/2”
1879.19 2 12 264868  (5127) 77042 1/2-
¥1893 3 5211
¥1903 3 228
¥1918 3 2009
¥1933 3
1946 3 125
¥1953 3 245
1964@&b 03f 1 3080.15 (3/2*.527) 111544 52~
¥1983 3 568
¥1997 3
2006 3 147
¥032 3 347
2044.79 2 0.35% 5 3160.14 1115.44 52~
085 3 1.4 10
2093.5@ 39¥ 2 200412 (72)° 0 32
¥2100 3 3.5 20
2102 2 0.6 1 28717 (3/20) 770.42 1/2-
210659 5 0752 210739 (512 0 32
2114 3 3.0 71
2122.2% 3 0.155  2892.80  1/27,3/2,5/2" 770.42 1/2-
2125.2&@ ) 0.30F 6 3240.66  (1/2%,3/2,52%) 111544 5/2~
¥2133 3 137
2145.2@ 2 0.10¥ 2 326078  (1/2-,5/2-,727) 1115.44 52~
153 3 42 10
2186 3 147
2194 3 147
2210 3 3216
221259 09% 1 221243 (12" 0 32
203 3 2,69
¥250 3 0.8 4
273 3 5611

Continued on next page (footnotes at end of table)
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05Cuy,-6 From ENSDF 2Cus6-6

5Cu(n,n’y)  1983Di04,2000Ko051 (continued)

y(65 Cu) (continued)

E, LT Eievel) 7 By U7 Mult 5
2279@b 3 02f 1 227806 (72 0 32"
2298 3 6.0 9
2309790 1 09% 2 3080.15 (3/2%,527) 77042 1/2”
311 3 7.0 11
2320 3
2328.79& 4 14% 2 232818  32- 0  32° MI+E2 —12530
2356 3 3126 77042 1/2-
2362 3 179
2389@ | 0.12% 3 3160.14 770.42 12~
239 3 108
2426 3 248
X460 3 1.07
2466 3 5312
X471 3 137
479 3 199
2485 3
489 3
¥506& 3 1.6 12
517 3 3.5 14
529 3 2.8 13
25332@ 4 07f2 25330  (120) 0 32
%547 3 176
¥560%& 3 146
2568 3 075
*577% 3 309
2593.7@& 5 05t 25938  (52) 0 32
2623 3 349
2650190 3 035% 5 2648.68  (5/27) 0 32"
265749 2 0.15% 5 342789  1)2- 770.42 12~
2669 3 075
2690 3 136
713% 3 338
X753 3 108
2753.0 3 1.0 1 275336 (7/27.9/2) 0 32
X798 3 137
2862.0 2 0.8 1 2862.07 0 32
2865.7 3 111 2866.0  3/27.5/2,7/2" 0 32
2871.6 3 0.9 1 28717 (3/27) 0 32
2892.8 2 0.8 1 2892.80  1/27,3/2,5/2~ 0 32
¥2895 3 149
2902.0 3 121 2902.02 0 32
¥2905 3 577
%935 3 307
2943 4 227 3713 770.42 12~
¥968% 3 428
X976 3 2.0 10
2081 3 329
3016 3 129
¥3032 3 2911
303249 2 067F 7 303248  (1)20) 0 32
¥3039 3 237
¥3045 3 168
3113.09% 2 05t 2 3113.08  (1/27.3/20) 0 32

Continued on next page (footnotes at end of table)

6



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1983Di04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Ko51,B

§5Cu, -7 From ENSDF 20Cu36-7

5Cu(n,n’y)  1983Di04,2000Ko051 (continued)

y(65 Cu) (continued)

E, LT Eievel) 7 B, 7

3126 3

3132 3 3132 0 32

3143 3 3143 0 32
¥3158 3 4211

3163 3 3163 0 32

3173 3 239 3173 0 32
¥3179 3
¥3194 3 095

3216 3 206 3987 770.42 1/2-
3203 3

32390@ 2 0.15% 3 324066 (1/2*,3/2,512%) 0 32
¥3256 3

326089 2 1.1%F 2 326078 (127,52°727) 0 32

3274 3 135 3274 0 32
¥3305 3

33254 3 2448 3325 (3/2,5/2) 0 32

33254 3 2448 40954 770.42 1/2-
¥3337 3
¥3346 3 207

3355@& 1 010t 5 3355.14 0 32
¥339) 3 0.7 4

3399 3 3399 0 32
¥3412 3 154
¥3448 3 1.9 4

3457% 3 245 3457 0 32

x3478% 3 2025
©3498& 3 345

3563% 4 658 3563 0 32
¥3581 4
¥3626 4
3632 4 3111 3632 (1/2*,3/2%) 0 32
¥3646 4 0.63
X370 4 185
3729 4 146
37530 4 249 3753 0 32
¥3756¢ 4
¥3761 4 042
¥3807 4 0.8 4
380% 4 186
X384 4 0.9 3
¥3879& 4 1.17
3802% 4 319 389 12+ 0 32
3914 4 115
3923 4 175 3923 0 32
3955& 4 7570 3955 0 32
3972 4
X398 4 113
¥399] 4 0.63
402% 4 213
4040 4 1.0 3
4049 4 294 4049 0 32
4062 4

Continued on next page (footnotes at end of table)
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§5Cu, -8 From ENSDF §5Cu, -8
5Cu(n,n’y)  1983Di04,2000Ko051 (continued)
y(GSCu) (continued)
E, LT Eievel) ” Ef T

4084 4 176 4084 (1/2*,3/2,5/2%) 0 32
4095 4 346  4095.4 0 32
4119 4 244 4119 0 32
4126 4
4135 4 3.64
4141 4

4176 4 063 4176 0 32
4184 4 073 4184 0 32
4201 4 042 4201 0 32
4217 4 032 4217 0 32
4227 4 1.03 4227 0 32
4237 4 1.03 4237 0 32
4241 4

4244 4 093 4244 0 32
4252 4

4266 4 193 4266 0 32
4275 4 092 4275 0 32
4283 4

4296 4

4321 4

4331% 4 153 4331 0 352
4335 4

4357 4 052 4357 0 32
4367% 4 144

4377 4

4389 4 224 4389 0 32
4394 4

4400 4

4403 4

44180 4 215 4418 5277/ 0 32
Y4424 4

4436 4 032 4436 0 32
“4448% 4 123

4460 4 0.62 4460 0 32
Y4476 4

4483 4 052 4483 0 32
4503% 4 5618 1115.44 572~
%4512 4

4524%b 4 254 4524 0 32
*4532& 4

4540%0 4 063 4540 0 32
4556 4

4566 4 063 4566 0 32
4577 4

4610 4

4679 4

4689 4

4724 4 4724 0 32
4738 4

4759 4 4759 0 32
4771 4

4776% 4 4776 0 32
4815 4

4840 4

Continued on next page (footnotes at end of table)
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65
25CU36-9

From ENSDF

65
25CU36-9

E, E;(level)
4863 4 4863
48924 4892
49234 4923

4927 4
49324 4932
*4977% 4
5001 4
50174 5017
5022 4
5028 4
5050 4
50634 5063
50774 5077
50834 5083

5

Ef ”

0
0
0

0

0
0
0

i
3/27
3/2°
3/27

3/27

3/27

3/27
3/2°
3/27

5Cu(n,n’y)  1983Di04,2000Ko051 (continued)
y(GSCu) (continued)
E, E;(level) E E J;E E, E;(level) E
5100 4 5100 0 372" | 53105 5310
¥5124 4 53205 5320
5133 4 53355 5335
¥5143 4 5384 5 5384
5162 4 53925 5392
5170 4 5424 5 5424
52175 5217 0 3/27 | 54305 5430
5224 5 5447 5 5447
5230 5 5230 0 3/27 | 55265 5526
5236 5 5236 0 3/27 | 56035 5603
5244 5 5244 0 3/27 | 56185 5618
52625 5262 0 327 | 56325 5632
5296 5 5296 0 327 | 57795 5779
53055 5305 0 3/2°

coococococoo ooooo|\m

/4

f

327
3/2°
327
3/2
327
3/27
3/27
327
3/2°
327
3/2°
327
3/2°

T Relative intensity; measured at E(n)=4.85 MeV, 6=125°, unless otherwise specified. Where not given, Iy is reported as too small
to be expected at E(n)=4.85 MeV (1983Di04).

¥ From 2000K051, relative to Iy(1115y)=100.

# From yy(0) in ®*Cu(n,n’y) (2000KoZX).

@ From 2000K051.

& Possible multiplet (1983Di04).
¢ Evaluators reassigned to 2533 level as its placement from 2534 level is unlikely due to large spin change.

b Placement uncertain (1983Di04).
¢ May include a weak 2094-1623 transition.
4 Multiply placed with undivided intensity.

¢ Placement of transition in the level scheme is uncertain.
* v ray not placed in level scheme.
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63Cu,,-10 From ENSDF %Cus-10
SCu(nn’y)  1983Di04,2000K 051
Legend
Level Scheme

L < 2%xI

Intensities: Relative I, —— I, < 10%x10=

Emmm—

Iy > 10% <17

5779

5632

5618

5603

5526

5447

5430

I
<1)q

5424

5392

5384

5335

5320

5310

5305

5296

5262

5244

5236

5230

5217

5100

5083

3‘077

5077

5063

5017

4932

4923

4892

4863

4776

4759

4724

4566

4540

4524

4483

4460

4436

527,712~

4418

4389

512~

1115.44

3/2°

65
25Cus¢

0.280 ps 7

10



65
20Cu, 11

From ENSDF

65
20Cu, 11

SCu(n,n’'y)  1983Di04,2000K051

Level Scheme (continued)

Legend

Intensities: Relative I

& Multiply placed: undivided intensity given

_—
R
_—

Iy < 2%xIe
I, < 10% <17
Ly > 10%x 1

4357

4331

4275

4266

4244

4237

4227

4217

4201

4184

4176

4119

4095.4
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65Cu(n,n'y)  1983Di04,2000K051

Level Scheme (continued) Legend
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70Cu, 13

SCu(n,n’'y)  1983Di04,2000K051

Level Scheme (continued)

Intensities: Relative I,

Legend
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