§5Cu, -1 From ENSDF - Evaluated August 2009 85 Cuye-1
Adopted Levels, Gammas
History
Type Author Citation Literature Cutoff Date
Full Evaluation E. Browne, J. K. Tuli NDS 111, 2425 (2010) 1-Aug-2009

Q(B7)=—1351.7 4; S(n)=9910.7 7; S(p)=7454.0 7; Q(@)=—-6790.8 10  2012Wa38

Note: Current evaluation has used the following Q record.

Q(B7)=—1352.1 3; S(n)=9910.9 7; S(p)=7453.6 7; Q(a)=—6790.4 10  2009AuZZ,2003Au03

Additional information 1.

Nuclear Moments: 2009Co14, 2008St12, 2004Gh13, 2004Ho08, 1998Fu01, 1997Br36, 1997Gi09, 1997S001, 1997Ku06, 1996D027,
1996G046, 1996Go55, 1996Ry03, 1995Go42, 19951t05, 1995Sh50, 1994Bb08, 1994Im01, 1994Fel5, 1994Sh42, 1994Go47,

1993Y010, 1992Be51, 1992Iw01.

Atomic Mass Measurements: 2007Gu07, 2005Gu36.
Other Reactions.

65Cu(n,n): 2003Ko01, 2000To08.

63Cu(*1Li, Li): 1993Ev02, 1992VaZO.
65Cu(100,100),95Cu(100,100"): 1992Li10, 1992Fr08.
%5Cu(e,p): 1993Ta08.

65Cu(d,d): 1992Ra31.

O4Ni(328,31P): 1996Sa19.

64Cu(t,d): 1998Ev02.

957n e+8* Decay: K-shell fluorescence yield (1994S025,1992Ba66).

#) From comparison of Iy’s with Hauser-Feshbach theory (1979Er10).
@) From y(0) and y-linear polarization data. For 1725 and 2329 levels L(p)=1 is assumed.
a) L(t,p)=0.

b) 3/2,5/2,7/2 from allowed or first-forbidden 8~ decay of 65Nj.

¢) 5/27 from y(6) in Coulomb excitation from 3/27 g.s.

d) 3/2,5/2,7/2 from allowed or first-forbidden & decay of ®Zn.

e) 7/2~ from y(6) in Coulomb excitation from 3/27 g.s.

f) 3/27,5/27,7/2~ from allowed B~ decay of ®Ni.

g) L=2 from inelastic scattering.

h) L(e,t)=2 quoted for a level at #2210 but no positive parity levels below 2.5 MeV are indicated by other data.
i) 9/2 from Cu(p,p’y) based upon y(6).

j) L=3 from inelastic scattering.

k) J* Assigned to most probable level.

1) L(t,p)=0 for a level at 2880 20.

m) 3/2 from atomic beam (1976Fu06).

n) L=3 in (d,*He) and (t,a).

0) L(t,@)=1 is in discrepancy with J* assignment.

p) analyzing power and L-value in ®*Ni(p,p), (p.p’), (p.n), IAR.

q) L-value and py(6) in 64Ni(p,p), (p.p)), (p,n), IAR.

1) L-value in ®Ni(p,p), (p.p’), (p.n), IAR.

s) y transitions to 1/27, 3/27 levels.

t) y transitions to 3/27, 7/27 levels.

u) y transitions to 1/27, 5/27 levels.

v) Experimental (a,p) cross sections compared to DWBA values.

771: Additional information 2.

1116: Additional information 3.
1482: Additional information 4.
1623: Additional information 5.
1725: Additional information 6.
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Arguments for J”

vel) (p,n# (y,y)Ha

771

1116

1482

1623

1725

2094 (7/27)
2107 (5/27)
2213 (1/27)
2278 (7/27)
2329 (3/2,5/2)
2526

2533

2534

2593 (1/27,5/27)
2650

2753 (7/2%,9/2%)
2839  (7/2%,9/2%)
2867

2874

2895

2902

2997

3079

3080 (1/2%,3/2,5/2%)
3116

3240 (1/2%,3/2,5/2%)

3261 (1/27,5/27,7/27)

3278
3326
3355
3407
3427
3482
3513

1/2
(5/2)
7/2
5/2
not 1/2

not 1/2

(3/2,5/2)

Adopted Levels, Gammas (continued)

assignments
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adopted

3/2°
1/27
5/27
7/27
5/27
3/2°
(7/2)~
(572>~
(1/2)~
(772>~
3/2°
9/2%
1/2,3/2,5/2*
(7/2%,9/2%)
(1/27,5/27)
(5/27,7/27)
(7/2%,9/2%)
(7/2%,9/2%)
3/27,5/2,7/2”
3/27)
1/27,3/2,5/2~
(3/2,5/2)
(11/27)
1/27,3/27
(3/2,5/2)*
(1/27,3/27)

(1/2%,3/2,5/2%)
(1/27,5/27,7/27)

(11/27)
(3/2,5/2)
5/2%
(7/2,9/2)
5/27,7/2"
(7/2,9/2)
(9/2%)
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05Cuye-3 From ENSDF 25Cu36-3

3563 v (5/2,7/2)
3595 2 3/2%,5/2%
3606 v (9/2,7/2)
3632 (1/2%,3/2%) o (1/2%,3/2%)
3656 v (7/2,9/2)
3895 0Ck) 1/2*
3904 v (9/2)
3964 1(k) 1/27,3/2
3965 v (9/2,11/2)
4014 v (11/27)
4056 (1/2%,3/2,5/2%) (1/2%,3/2,5/2%)
4087 (1/2%,3/2,5/2%) (1/2%,3/2,5/2%)
4095 v 9/2)
4418 3 5/27,7/2"
6070 (3/2) (3/2)
6556 (1/2) (1/2)
7939 (5/2) (5/2)
10900 p 3/2°
11288 p 3/2°
11928 r 1/2*
12015 p 1/2-
12477 p 5/2+
12694 a 3/2°
13343 p 5/2+
13391 r 1/2*
13507 p 5/2+
13590 r (3/2%)
13871 r (5/2%)
14111 p 5/2°F
14302 p 5/2+

65Cu Levels

For resonance levels above 8.5 MeV see 64Ni(p,y), 64Ni(p,p),(p,p’),(p,n) IAR and *Ni(*He,d).

Cross Reference (XREF) Flags

A ONiB decay I  ®Ni('2C,''B), 1°0,'N) Q  Coulomb excitation
B %57n & decay ] %5Cu(y,y’) R 667n(n,d)
C  %Ni(a.,p) K %Cu(ee) S 97n(d,3He)
D 9Cu(tp) L %Cun’y) T  %Zn(ta)
E  %Nipy) M Cu(pp) U Znp.a)
F  ®Ni(dn) N %Cu(p.p’y) V. ®Ni(p.p). (p.p). (p.n), IAR
G %Ni(*He,d) 0 9Cudd) W %Zn(pol d,’He)
H  ®Ni(a, P SCu(a,)
E(level)*  J7 Tyt XREF Comments
0 3/2~ stable ABCDEFGHIJKLMNOPQRSTU W  u=+2.3816 2
Q=-0.195 4

p: Nuclear magnetic resonance (1978Lu08,1989Ral7,2004St24).
w: Other value: +2.387 7 Resonance cell laser spectroscopy
(2009Co14).
Q: Optical spectroscopy (19725t38,1989Ral7,2004St24).
Isotope shift (1998Dall).
770.64 9 1/2= 103 fs 4 ABCDEFGHIJKLMNOPQRSTU W XREF: W(774).

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/ensnds/65/Cu/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_12c_11b_16o_15n.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/coulex.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/ec_decay.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_g_gP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_n_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/62ni_a_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_e_eP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_d_3he.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/63cu_t_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_g.pdf
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https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_d_n.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_p_p_pP_p_n_iar.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
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https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_g_gP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_e_eP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
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https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_n_d.pdf
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https://www.nndc.bnl.gov/ensnds/65/Cu/68zn_p_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_pol_d_3he.pdf

§5Cu, -4 From ENSDF §5Cu, -4

Adopted Levels, Gammas (continued)

65Cu Levels (continued)

E(level)fF T Ty /ZT XREF Comments

Ty 2: Weighted average of 99 fs 5, from SCu(y,y);
95 fs 18, from Coulomb Excitation; and 110 fs 6,
from % Cu(n,n’y).
1115.556 4 5/2~ 0.282 ps 6 ABCDE GHIJKLMNOPQRSTU W u=+4.4 9 (1989Ral7)
XREF: W(1119).
Ty 2: Weighted average of 0.285 ps 9, from
65 Cu(y,y’), 0.30 ps 4, from Coulomb Excitation,
and 0.280 ps 7, from %S Cu(N.N’y).
1481.83 3 72~ 041 ps7 A CDEFGHIJKLMNOPQRSTU W XREF: F(1540)W(1507).
Ty2: Weighted average of 0.42 ps 12, from
SCu(y,y); 0.41 ps 8, from Coulomb Excitation;
and 0.4 ps 3, from %5Cu(n,n’y).

1623.43 5  5/27 1.6ps S A CDE GHIJKLMNOP RST W XREF: G(1589).
Ty/2: From 5Cu(y,y).
1725.00 5 3/27 92 fs 12 A CDEFG JKLMNOP R Ty/2: Weighted average of 116 fs 15, from

SCu(y,y’); 68 fs +28-16, from % Cu(p,p’y), and
120 fs +80—40, from %>Cu(n,n’y).

2094.34 14 (7/2) >1 ps E JKLMNOP STU W  XREF: K(2099.2)W(1080).

T 2: From T/2J+1 GTO0.14 ps in %Cu(y,y’).

2107.44 13 (5/2)” 0.17 ps +7-5 CDE GH JKLM 0 W XREF: G(2125)K(2099.2)W(2087).

Ty /2: From %5 Cu(n,n’y).

2212.84 15 (1/2)” 0.11 ps +7—4 CDEFGH JKLMNO T Ty/2: From ®Cu(n,n’y).

2278.5 9 (72)~ >0.84 fs DE JKLM 0  STU Ty/2: From %Cu(y,y").

2329.05 15 3/27 26 fs 6 CDE G JKLM OP Ty2: Weighted average of 33 fs 15, from
%5Cu(y,y’); and 21 fs 7, from %>Cu(n,n’y).

2406.6 5 D KLM O T

2525.74 21  9/2F C IKMNp t XREF: C(2534)K(2532).

2533.04 15 1/2,3/2,5/2~ E KL XREF: K(2532).

J*: from y decay to 1/27, 3/27 levels.

2533.9 4 (7/2+,9/2+) CDE GH KL Op t XREF: C(2534)K(2532).

2593.4 4 (1/27,5/27) E KLMNO T E(level): y-decay modes in ®Cu(p,p’y), **Ni(p,y)
and % Cu(n,n’y) are all different indicating a
possible multiplet.

2620 8 g K 1) XREF: g(2650).

2643.5 5 d g KLMN XREF: d(2660)g(2650)K(2644.9).

E(level): possible doublet indicated by differing y
decay modes in ®Cu(p,p’y) and % Cu(n,n’y).

2649.67 13 (5/27,7/27) 8 fs +4-3 dE g KLmo st W XREF: d(2660)g(2650)K(2644.9)t(2654)W(2645).

2654.9 3 58 fs +18—13 dE g K mN t XREF: d(2660)g(2650)K(2644.9).

2669.0 17 4 fs 3 d g KL XREF: d(2660)g(2650).

27528 19 (7/2+,9/2%) 30 fs 10 DE H KLMO T

28399 3 (7/27.912%) 18 fs +8-6 dE KMOp T XREF: d(2850).

2862.77 20 19 fs 2 dEf JLMOp t XREF: d(2850)t(2870).

Ty /20 T1p/(23+1)=9.7 fs 10 from % Cu(y,y").

2866.89 17  3/27,5/2,7/2~ 12 fs +4-3 dEf KLM p t XREF: d(2880)t(2870).

2874.47 20  (3/27) 12 fs 2 dEf JL p t XREF: d(2880)t(2870).

2894.49 17 1/27,3/2,52= 50fs 7 Efg jKLM O t XREF: g(2898)K(2897)t(2897).

2902.47 20 (3/2,5/2) 97 fs 20 C EfgH jKLM t XREF: g(2898)K(2897)t(2897).

T)2: From ®Cu(n,n’y). Other value T/2J+1=5 fs 1,
from ®Cu(y.y").

2947.6 20 f KL u

2977 10 9 fs 4 E KMOp tu

2990@ 2 dE Km p tu XREF: K(2992.7).

2996.9 20 (11/27) CdE Klm p tu XREF: C(3003)K(2992.7).

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/62ni_a_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_g.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_d_n.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_a_t.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_g_gP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_e_eP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_d_n.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_e_eP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/68zn_p_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_g.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_e_eP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_a_aP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/68zn_p_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/63cu_t_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_g.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_e_eP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_a_aP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/68zn_p_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/62ni_a_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/63cu_t_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_g.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_e_eP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_a_aP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/68zn_p_a.pdf

05Cuye-5 From ENSDF 2Cu36°5

Adopted Levels, Gammas (continued)

65Cu Levels (continued)

E(level)¥ N Tyt XREF Comments
3036 8 KMO T

3079 15 1/2-,3/2" fH T

3079.69 22 (3/2,5/2)* 83 fs +55-42 CdE LM Op XREF: C(3082)d(3090).
30867 2 G/2) 143 fs 40 df 31 M p W XREF: W(3096).

Ty /2: From 5Cu(y,y).
T2t Tipp/(23+1)=36 fs 10 from Cu(y,y").
J*: From (pol d,3He).

3116 3 (1/27,3/27) 0.21 ps +28-7 fg L
31202 15 fg L
3127 3 fg Lm
3132 3 fg Lm
3143 3 f Lm
3157 3 dEf  KkLm
3166.5% 10 d JkLm E(level): 3163 3 from the least-squares fit to Ey
data.
Tyt Tipp/(2J+1)=5.5 fs 6 from Cu(y,y").
3173 3 d H L
3240322 (1/2%,3/2,5/2%) E LM T XREF: M(3232).
3261.120  (1/27,5/27,7/27) 210 fs 20 E JLMo u W XREF: W(3252).
Tyt Tipp/(23+1)=32 fs 11 from Cu(y,y").
3274 3 D GH LMo tu
3278 3 (11/27) C
3326.1 10 (3/2,5/2) E JLMop u Tyt Tipp/(2J+1)=5.5 fs 6 from S Cu(y,y").
3337.9 20 d LM o u XREF: M(3331).
3347 10 d Mo t
33553 11 5/2F 106 fs 50 cd JLMo t XREF: C(3359).
Ty 2: From Ty;/(2J+1)=50 fs 18 in $Cu(y,y").
3399 3 gi LM
3402 5 (7/2.,9/2) C
3407 10 g M W XREF: W(3408).
3427 10 5/27,/2" 50 fs 10 M T
3449@ 3 dEfg M L(t,p)=(0) for 3450 20; L(*He,d)=(2) for 3452
20.
3457 3 d fg LM XREF: M(3470).
3482 10 (7/2.,9/2) c f M XREF: C(3485).
3504% 2 dE HJ Mop T Tyt Tipp/(23+1)=17 fs 4 from S Cu(y,y’).
3513 10 (9/24) Cd fG K M op XREF: C(3519).
3541 10 d G M
3563 4 (5/2,7/2) C LM XREF: C(3566).
3576 10 M
3595 10 32+ 5/2* G M
3606 5 (9/2,7/2) C
3631.9 15 (1/2%,3/2%) dE JLMo T XREF: M(3625).
Ty/2: T1p/(23+1)=16 fs 3 from ®Cu(y,y’).
E(level): doublet indicated by L(t,@)=1 and
JF=(1/2*,3/2%) in “Ni(p,y).
3646 10 (5/27,7/2,9/2%) Gd H Mo W XREF: C(3640)W(3623).
I L(e,)=(3),(4).
3656 10 (9/2,7/2) cd Mo XREF: C(3666).
3685 10 d M p T
3714 4 d LM op
3728 10 Mop t
3740€ 3 72 CE Mo t W XREF: CQ3737)W(3737).

J*: From (pol d,3He).

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_e_eP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_d_n.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_a_t.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/62ni_a_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/63cu_t_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_g.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_a_aP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/63cu_t_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_d_n.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_g_gP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_a_aP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_pol_d_3he.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_d_n.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_d_n.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_d_n.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_d_n.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_d_n.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/63cu_t_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_g.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_d_n.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_e_eP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/63cu_t_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_g_gP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_e_eP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/63cu_t_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_a_t.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_g.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_g.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_g_gP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/68zn_p_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_pol_d_3he.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/63cu_t_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_a_t.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/68zn_p_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/62ni_a_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_g.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_g_gP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_a_aP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/68zn_p_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/63cu_t_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/68zn_p_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/63cu_t_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/62ni_a_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/63cu_t_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_g_gP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_a_t.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/62ni_a_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_pol_d_3he.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/63cu_t_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_g.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_d_n.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/63cu_t_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_d_n.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/62ni_a_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_d_n.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/63cu_t_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_g.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_a_t.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_g_gP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_a_aP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/62ni_a_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/63cu_t_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_d_n.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_e_eP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_a_aP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/63cu_t_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/62ni_a_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/62ni_a_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/63cu_t_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_g.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_g_gP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/62ni_a_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/63cu_t_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_a_t.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_pol_d_3he.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/62ni_a_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/63cu_t_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/63cu_t_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_a_aP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/63cu_t_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_a_aP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_a_aP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/62ni_a_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_g.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_pol_d_3he.pdf

§5Cu,-6 From ENSDF §5Cu, -6
Adopted Levels, Gammas (continued)
65Cu Levels (continued)
E(level)fF T T1/2T XREF Comments
3753 4 ¢d g JL o W XREF: C(3757)d(3770)g(3768)W(3748).
T2t T1pp/(2J+1)=18 fs 6 from Cu(y,y").
3777 10 d gi Mo T XREF: g(3768).
3796 10 g Mo
3808 10 g Mo
3825™ 2 C g J Mo Ti/2: T1p/(21+1)=18 fs 5 from ®Cu(y,y’).
3851 10 G KM
3881 10 M
38957 2 12* 17 fs 3 E HJ LM t E(level): 3892 4 from the least-squares fit to Ey data.
Ty /2: From Ty;/(2J+1)=8.6 fs 13 in SCu(y,y").
3901 (5/2,7/2)" W
3904 10 (9/2) C M t XREF: C(3910).
3925 2 E J LM OP E(level): weighted average of 3923 3 from ®*Ni(p,y),
3923 4 from 3 Cu(n,n’y) and 3926 2 from %Cu(y,y’).
T2t T1p/(21+1)=5.9 fs 6 from Cu(y,y").
3958% 2 g JLM XREF: g(3966).
E(level): 3955 4 from the least-squares fit to Ey data.
T12: T1p/(20+1)=3.8 fs 4 from ®Cu(y,y’).
3964 3 /27,32~ Eg M
3965 5 (9/2,11/2) C
3987 3 LM o
4006 2 f 1 Mo t Ti2: Tip/(2J+1)=11 fs 5 from Cu(y,y’).
4014 10 (11/20) c f Mo t XREF: C(4011).
4031 10 fg M op
4044 10 fg M p
4049 4 fg Lm p
4056" 2 (1/2%,3/2,5/2%) Efg J mop E(level): 4054 3 from the least-squares fit to Ey data.
T2t T1pp/(23+1)=2.38 fs 25 from %Cu(y,y").
4087 3 (1/2+,3/2,5/2%) EfgH LM o
4095.5 24 (9/2) 36 fs 5 C fg J LM XREF: C(4090).
Ty /2: From Ty/(2J+1)=3.6 fs 5 in S Cu(y,y").
4119 4 Eg LM o
4126% 2 3/2% 12 fs 1 ] M J™: From (pol d,*He).
Ty/2: From Ty;/(2J+1)=3.0 fs 3 in ®Cu(y,y").
4141% 2 g ] Mo T2t Tipp/(21+1)=2.7 fs 4 from Cu(y,y’).
4176 4 g LM p
4184 4 EgHi Lm p
4201 4 C g Lm p XREF: C(4195).
4217 4 g L p
4227 4 g Im p
4237 4 g Lm op
4244 4 E Lmop t
4266 4 KLm op t
271% 2 J Lm op E(level): 4275 4 from the least-squares fit to Ey data.
T2t Tipp/(23+1)=3.8 fs 7 from ®Cu(y,y").
4290 10 M p
4304 10 H M p
4320 10 M p
4331 4 LM p
4357 4 J LM T2t T1p/(21+1)=5.4 fs 11 from Cu(y,y").
4366 10 M
4376% 2 J m Tyt T1p/(21+1)=7.6 fs 21 from %Cu(y,y").
43897 4 Lm

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/ensnds/65/Cu/62ni_a_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/63cu_t_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_g_gP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_pol_d_3he.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/63cu_t_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_a_t.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/62ni_a_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_g_gP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_e_eP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_g.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_a_t.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_g_gP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_pol_d_3he.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/62ni_a_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_g.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_g_gP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_a_aP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_g_gP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_g.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/62ni_a_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_d_n.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_g_gP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/62ni_a_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_d_n.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_d_n.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_a_aP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_d_n.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_a_aP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_d_n.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_a_aP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_g.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_d_n.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_g_gP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_a_aP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_g.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_d_n.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_a_t.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/62ni_a_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_d_n.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_g_gP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_g.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_g_gP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_g_gP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_a_aP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_g.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_a_t.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_a_aP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/62ni_a_p.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_a_aP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_a_aP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_a_aP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_a_aP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_g.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_a_aP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_e_eP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_a_aP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_g_gP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_d_dP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_a_aP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_a_aP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_a_t.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_a_aP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_a_aP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_a_aP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_g_gP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_g_gP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf

65
25CU56-7

From ENSDF

65
25CU6-7

E(level)¥

J7l'

T1/2Jr

Adopted Levels, Gammas (continued)

65Cu Levels (continued)

XREF Comments

4397% 2
4418 4
4436 4
4460 4
4483 4
4490 10
4513 10
4524 4

4533% 2
4540 4
4566 4
4598 10
4616 10
4647 10
4668 10
4682 10
4706 10
4724 4
4736 10
4759 4
4776 4
4795 10
4808 10
4822 10
4848 10
4863 4
4892 4
4923 4
4932 4
5017 4
5063 4
5077 4
5083 4
5100 4
5217 5
5230 5
5236 5
5044 5
5062 5
5296 5
5305 5
5310 5
5320 5
5335 5
5384 5
5392 5
5424 5
5430 5
5447 5
5526 5
5603 5
5618 5
5632 5
5732
5779 5

6070*

5127727

72"

(3/2)

0.7 fs 3

J M Ty 20 T1p/(27+1)=1.68 fs 20 from 53 Cu(y,y").

LM T

LM

Lm XREF: m(4446,4476).

Lm W XREF: m(4476,4490)W(4487).
M W XREF: W(4487).

J LM
J

Ty /20 T1p/(23+1)=1.4 fs 3 from ®Cu(y,y").

Ty 20 T1p/(21+1)=2.7 fs 7 from %Cu(y,y").
XREF: M(4557).

-
RERERERRERR
=t o

—

=

[
EERRRRERERRERRERRER

W XREF: W(4928).
W XREF: W(4928).

W XREF: W(5292).

| e N o S e e o ) Y o s e ) o e ) Y )

W J*: From (pol d,3He).

=

] E(level): uncertainty not available.

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_g_gP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_pol_d_3he.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_pol_d_3he.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_g_gP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_g_gP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_t_a.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_n_nPg.pdf
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05Cu,-8 From ENSDF 20Cu3-8

Adopted Levels, Gammas (continued)

65Cu Levels (continued)

E(level)fF T Ty /ZT XREF Comments
6486 W
6556 (1/2) 7 fs 3 ] E(level): uncertainty not available.
7505 (3/2,5/2)* W
79393 14 (5/2) J
8484.3 15 1.38 fs I3 J
8535 52+ W J™: From (pol d,>He).
9483 5/2* W J*: From (pol d,’He).
10513 52+ W J™: From (pol d,*He).
10575 10 V. E(level): resonance at E(lab)=3172 10; IAS of ®Ni(g.s.).

In %*Ni(*He,d) reaction, 5 levels from 10750 40 to
13090 40 have been seen and assigned as IAS of various
levels in ®3Ni. However, because of the poor resolution,
it is not possible to establish a one-to-one
correspondence between these levels and those seen in
the 64Ni(p,p), (p.p), (p,n), IAR reaction.

10900 10 3/2’& Y E(level): resonance at E(lab)=3502 10; IAS of ®*Ni(310).

11288 10 3/2’& Y E(level): resonance at E(lab)=3896 10; IAS of ®>Ni(692).

11502 5/2* W J*: From (pol d,3He).

11587 10 Y E(level): resonance at E(lab)=4200 10; IAS of
O5Ni(1013?).

11928 10 1/2+b Y E(level): resonance at E(lab)=4546 10; IAS of
O5Ni(1273?).

12015 10 1/2’& Y E(level): resonance at E(lab)=4635 10; IAS of ©°Ni(1418).

~123377 \Y E(level): not given explicitly; E(lab)=4962 deduced

assuming this resonance is IAS of 05Ni(1779).

12477 10 5/2+& VW XREF: W(12503).

E(level): resonance at E(lab)=5104 10; IAS of >Ni(1920).
J*: From (pol d,3He).

12694 10 3274 Y E(level): resonance at E(lab)=5325 10; IAS of
O5Ni(21477).
12891 10 \ E(level): resonance at E(lab)=5525 10; IAS of
65Ni(23367).
13343 10 5/2+&a \ E(level): resonance at E(lab)=5984 10; IAS of 65Ni(2793).
13391 10 l/2+b \ E(level): resonance at E(lab)=6033 10; IAS of 65Ni(2829).
J=1/2 confirmed by py(6).
134487 10 \ E(level): resonance at E(lab)=6090 10; IAS of
65Ni(29027).
13507 10 5/2+& VW XREF: W(13501).
E(level): resonance at E(lab)=6150 10; IAS of
O5Ni(30447).

J™: From (pol d,’He).

135907 10 (3/2+)b \ E(level): resonance at E(lab)=6235 10; IAS of
65Ni(3010?).

13693 10 Y E(level): resonance at E(lab)=6339 10.

13833 10 \Y E(level): resonance at E(lab)=6482 0.

13871 10 (5/2+)b \ E(level): resonance at E(lab)=6520 10; IAS of 65Ni(3354).

13915 10 \ E(level): resonance at E(lab)=6565 10; IAS of 65Ni(3411).

13955 10 Y E(level): resonance at E(lab)=6605 10; IAS of
O5Ni(34517).

14056 10 \ E(level): resonance at E(lab)=6708 10.

14111 10 5/2+& \ E(level): resonance at E(lab)=6764 10; IAS of 65Ni(3563).

14302 10 5/2+& \ E(level): resonance at E(lab)=6958 10; IAS of 65Ni(3743).

Continued on next page (footnotes at end of table)

8



https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_pol_d_3he.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_g_gP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_pol_d_3he.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_g_gP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_g_gP.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_pol_d_3he.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_pol_d_3he.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_pol_d_3he.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_p_p_pP_p_n_iar.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_p_p_pP_p_n_iar.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_p_p_pP_p_n_iar.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_pol_d_3he.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_p_p_pP_p_n_iar.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_p_p_pP_p_n_iar.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_p_p_pP_p_n_iar.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_p_p_pP_p_n_iar.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_p_p_pP_p_n_iar.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_pol_d_3he.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_p_p_pP_p_n_iar.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_p_p_pP_p_n_iar.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_p_p_pP_p_n_iar.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_p_p_pP_p_n_iar.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_p_p_pP_p_n_iar.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_p_p_pP_p_n_iar.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/66zn_pol_d_3he.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_p_p_pP_p_n_iar.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_p_p_pP_p_n_iar.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_p_p_pP_p_n_iar.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_p_p_pP_p_n_iar.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_p_p_pP_p_n_iar.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_p_p_pP_p_n_iar.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_p_p_pP_p_n_iar.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_p_p_pP_p_n_iar.pdf
https://www.nndc.bnl.gov/ensnds/65/Cu/64ni_p_p_p_pP_p_n_iar.pdf

05Cuye-9 From ENSDF 2Cu36-9

Adopted Levels, Gammas (continued)

65Cu Levels (continued)

E(level)i " XREF Comments
14441 10 Y E(level): resonance at E(lab)=7099 10.

14501 5/2% W

14537 10 Y E(level): resonance at E(lab)=7197 10.

15498 5/2* W J™: From (pol d,>He).

 From Doppler Shift Atenuation method in ®Cu(n,n’y), unless otherwise specified.

¥ Levels with uncertainties <8 keV are from a least-squares fit to Ey data, except as noted; levels with uncertainties >8 keV are
from >Cu(p,p’) data.

# From %Cu(y.y’) data.

@ From 64Ni(p,y) data.

& From analyzing power and assigned L-value in ®*Ni(p,p), (p,p’), (p.n), TAR.

@ From assigned L-value and py(#) in ®*Ni(p,p), (p.p’), (p.n), TAR.

b From assigned L-value in %*Ni(p,p), (p.p’), (p.n), IAR.
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(0]

E;(level)

770.64

1115.556

1481.83

1623.43

4

1

1/2-

5/2~

72"

5/2~

B¢ L # Ef I
770.6@ 2 1009 0 32"
344.95 20 0.006 1  770.64 172~
1115546 4 100.0 5 0 32"
366279 3 2049 2 1115556 5/2-
1481.849 5 100@ 0 3/2-
507.99 | 59€ 7 1115556 5/2-

Adopted Levels, Gammas (continued)

y(%3Cu)

Mult. 0 aT Comments

MI+E2  0.096 7  0.000384 6  @=0.000384 6; a(K)=0.000345 5; a(LL)=3.41x1073 5;
@(M)=4.80x107° 7; @(N+..)=1.470x10"7 21
a(N)=1.470x10"7 21
B(M1)(W.u.)=0.463 18; B(E2)(W.u.)=11.9 18
Mult.: from Coulomb excitation.
o: from B(E2)1=0.0096 8 in Coulomb excitation and adopted
Typ=103 fs 4.
[E2] 0.00621 9 @=0.00621 9; a(K)=0.00556 8; a(L)=0.000569 8;
@M)=7.97x107 12; a(N+..)=2.31x107° 4
a(N)=2.31x107° 4
B(E2)(W.u.)=1.6 3
Ey, branching: from %Zn & decay.
MI+E2 -0.450 16 0.000185 3  a=0.000185 3; a(K)=0.0001655 24; a(L)=1.631x107> 23;
@(M)=2.29x107° 4; (N+..)=1.058x107°
@(N)=7.04x10"8 10; o(IPF)=9.88x10~7 15
B(M1)(W.u.)=0.0468 12; B(E2)(W.u.)=12.6 8
E,: from %57n & decay.
Mult.: from y(6) in ©*Cu(y,y’) and RUL.
§: from y(6) in %Cu(y,y’). 6=0.449 21 from B(E2)=0.029 2
which is a weighted average of 0.029 2 from (e,e’) and 0.030
3 from Coulomb excitation and the adopted Tj,. —0.09 8 in
%4Ni(p,y) (1973Ho42).
MI+E2 -0.0315  0.00202 3 @=0.00202 3; a(K)=0.00181 3; a(L)=0.000181 3;
@(M)=2.55%107 4; a(N+..)=7.74x10"" 11
a(N)=7.74x10""7 11
B(M1)(W.u.)=0.19 4; B(E2)(W.u.)=2.2 8
Mult.: yy(6) in S~ decay and RUL.
¢: from analysis of yy(6) data in O5Ni B~ decay; 0=-0.031 5
or +9.4 5. The larger value is rejected from RUL. Others:
—0.16 6 from Coulomb excitation, —0.07 +14—7 or +4.5 12
from %Cu(p,p’y).
E2 0.000192 3 a=0.000192 3; a(K)=0.0001008 15; a(L)=9.92x107° 74;
@(M)=1.395x1076 20; a(N+..)=8.01x107>
@(N)=4.27x10"8 6; o(IPF)=8.00x107> 12
B(E2)(W.u.)=10.3 18
Mult.: from Coulomb excitation.
8: 6(E2+M3)=+0.24 6 or +3.2 +6—3 from ®Cu(p,p’y) but
S(E2+M3)<6x10* from RUL.
MI+E2  +0.20 4 0.000980 719  a=0.000980 19; a(K)=0.000880 /7; r(L)=8.76x107> 17;
(M)=1.232x1073 24; a(N+..)=3.75x1077

01-"*nD%

AdSNH wolq
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973Ho42,B

1T

Ei(level)  J7 E,F L # E;
162343 52 852.7@ 2 19.49 24 770.64
1623.429 6 1009 3 0
1725.00  3/2- 609.59 1 39@ 1115.556
9545@ 3 <0.89@ 770.64
1724929 6 1009 3 0
209434 (72~ 47103 9.4 14 1623.43
612.7 8 24720  1481.83
978.8 3 100 3 1115.556
2094.3 2 542 0
2107.44 (52~ 38243 16 4 1725.00
625.6 3 88 5 1481.83
991.9 3 100 7 1115.556
1336.8 3 277 770.64
2107.4 2 46 7 0
221284 (12~ 48783 15 1725.00

Adopted Levels, Gammas (continued)

7(65Cu) (continued)

J? Mult. 0 a'T Comments
@(N)=3.75x10""7 7
BM1)(W.u.)=0.053 17; B(E2)(W.u.)=14 7
Mult.: from yy(6) in §~ decay and RUL.
o: from yy(0) in 5~ decay; 6=—2.8 3 or +0.20 4; the
smaller value is preferred from RUL. Other: +0.3 +8—4 or
<—1.3 from >Cu(p,p’y).
1/27

3/27  (M1+E2) -0.8 +3-5 0.000209 9

5/2=  MI+E2 -0.08 5 0.000636 10

12~
3/2=  MI+E2 0.000244 22

5/2~
727
5/2~
327
3/27
727
5/2~
127
3/27
3/27

@=0.000209 9; a(K)=8.08x107> 17; a(L)=7.94x107° 17;
a(M)=1.116x10"¢ 24; a(N+.)=0.000119 8

@(N)=3.43x1078 7; a(IPF)=0.000119 8

BM1)(W.u.)=(0.0018 8); B(E2)(W.u.)=(0.7 4)

Mult.: from J™'s of levels involved, measured y(6)
anisotropy from oriented nuclei in ®Ni 8~ decay and
¥(6) data in ©Cu(p,p’y).

&: from ®Ni g~ decay. Other: —0.03 9 or +3.7 +26—8 from
55Cu(p.p'y).

@=0.000636 10; a(K)=0.000571 9; a(L)=5.67x107> 9;
a(M)=7.97x107° 13; a(N+..)=2.44x1077 4

@(N)=2.44x10"7 4

BMI1)(W.u.)=0.35 5; B(E2)(W.u.)=10 +73-10

Mult.: from yy(6) in 8~ decay and RUL.

o: from yy(6) in ~ decay. 6=—0.08 5 or +4.8 +26—13; the
larger value rejected from RUL.

L,: %branching=50 in Ni(p,y).

@=0.000244 22; a(K)=7.26x107> 23; a(L)=7.13x107% 23;
@(M)=1.00x10"° 4; &(N+..)=0.000163 19

@(N)=3.08x10"8 10; o(IPF)=0.000163 19

6: —0.15 5 or +3.3 10.

Mult.: from y(6) in S~ decay and %5Cu(y,y’); and RUL.

I,: from (n,n"y).

Not observed in 64Ni(p,y) data.

Only reported in %*Ni(p,y). Uncertainty on branching not
available.

117008
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Adopted Levels, Gammas (continued)

7(65Cu) (continued)

Ei(level) ” E,¥ L* E; " Mult. af Comments
2212.84  (1/2)” 1442.2 3 100 16 770.64 1/2° E,: 1442 2 from 65Cu(n,n’y) but 1438.6 4 (reported as the only y
depopulating a level at 2209.2) from % Cu(p.p’y).
2212.8 2 68 22 0 3/2°
2278.5 (7/2)~ 1162.6 11 100 4 1115.556 5/2~
2279 3 238 0 3/2°
2329.05  3/27 121353 48 1115.556 5/2~ I: from %Ni(p,y) data.
1558.4 3 61 770.64 1/2° L,: from Ni(p,y) data.
2329.0 2 100 0 3/2° MI1+E2  0.00048 4 @=0.00048 4; a(K)=4.23x107> 10; a(L)=4.14x107° 10; a(M)=5.83x10""
14; a(N+..)=0.00044 4
a(N)=1.80x1078 4; a(IPF)=0.00044 4
I,: from %Ni(p,y) data.
0: 0.15 5 or 1.9 9 (phase not available).
Mult.: from y(6) data in ®>Cu(y,y’) and RUL.
2406.6 3124 6 314 2094.34  (7/2)
924510 100 7 1481.83  7/27
1290.0 19 486 1115.556 5/2~
252574 9/2F 1043.9 2 100 1481.83  7/2~ E,: from %5 Cu(p,p’y), the uncertainty has been doubled by the evaluators.
5(Q/D)=+0.18 13 or +2.4 7 from % Cu(p,p’y).
2533.04  1/2,3/2,5/2~ 808.0 3 19 1725.00 3/2~ Only reported in 64Ni(p,y). Uncertainty on branching not available.
1762.4 3 100 770.64 1/2° L,: from %Ni(p,y).
2533.0 2 84 0 3/2- L,: from %Ni(p,y).
2533.9 (7/2%,9/2%) 255.0 13 36 6 2278.5 (7/2)~ Only reported in 65Cu(n,n’y).
439.7 7 100 12 2094.34 (7/2)” Only reported in 65 Cu(n,n"y).
1052.0 4 100 4 1481.83  7/2~ L,: %branching=32 from 64Ni(p,y).
25934 (1/27,5/27) 499.7 21 209434 (7/2)” Only reported in *Ni(p,y).
1822.7 4 770.64 1/27 Only reported in ©>Cu(p,p’y). The uncertainty on Ey has been doubled
by the evaluators.
2594 3 0 3/2° Only reported in ©>Cu(n,n’y).
2643.5 550.0 15 100 40  2094.34 (7/2)" Only reported in % Cu(n,n’y).
1163.7 11 1481.83  7/2~ Only reported in ©>Cu(n,n’y). Branching not available.
1529 2 80 35  1115.556 5/2~ Only reported in ®Cu(n,n’y).
1872.0 6 770.64 1/27 Only reported in ®Cu(p,p’y). The uncertainty on Ey has been doubled
by the evaluators.
2649.67  (5/27.,7/27) 924.6 3 20 1725.00 3/2~ Only reported in 64Ni(p,y). Uncertainty on branching not available.
1026.3 3 127 1623.43  5/27
1534.1 3 126 1115.556 5/2~
1879.0 3 100 13 770.64  1/27
2649.6 2 187 0 327
2654.9 929.2 4 100 6 1725.00 3/2~ Ey and branching are from %Cu(p,p’y). The uncertainty on Ey has been
doubled by the evaluators.
2655.5 4 45 6 0 3/27 Ey and branching are from %Cu(p,p’y). The uncertainty on Ey has been
doubled by the evaluators.
2669.0 944.0 17 100 1725.00 3/2°

21-"* 0D
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Adopted Levels, Gammas (continued)

7(65Cu) (continued)

Ei(level) 7 B¢ L # E; i Comments
2752.8  (7/2%,9/2%) 1271.0° 19 100° 1481.83  7/2-
2862.77 2862.7 2 100 0 3/2°
2866.89  3/27,5/2,7/2° 12435 3 3311 162343 5/2°
1385 2 18 7 1481.83  7/2~
2866.8 2 100 7 0 3/2-
287447  (3/27) 2104 3 53 20 770.64  1/2-
2874.4 2 100 9 0 3/2-
2894.49  1/27,3/2,5/2~ 127112 3 1002 16 162343 52 L Ty(1271)/1y(2894)=1.1/2.7 in %Ni(p.y).
2123¢€ 3 90¢ 16  770.64 1/27  L,: not seen in **Ni(p,y).
2894.4 2 299 0 32 E,y: 2891 3 from ®Cu(n,n’y).
290247  (3/2,5/2) 2902.4 2 100 0 3/2°
2947.6 1832 2 100 1115.556 5/2~
29969  (11/27) 1515 2 100 1481.83  7/2~
3079.69  (3/2,5/2)* 1964.1 3 10029 1115556 52~ Iy(1964y)/1y(2309y)=22/100 from **Ni(p,y).
2309.0 3 92 23 770.64  1/2-
3116 (1/27.,3/27) 3116 3 100 0 3/2°
3120.2 1497 2 147 1623.43  5/2~
1638 2 100 10 1481.83 7/2-
3127 2356 3 100 770.64 1/2-
3132 3132 3 100 0 3/2°
3143 3143 3 100 0 3/2-
3157 2041 3 100 1115.556 5/2~
3166.5 3163 3 100 0 3/2-
3173 3173 3 100 0 3/2°
3240.3 (1/2%,3/2,5/2%) 2123¢ 3 ¢ 1115.556 5/2~ E,: 2127.5 (uncertainty not available) from 64Ni(p,)/).
3242 3 0 3/27 Branching: not available.
3261.1  (1/27,5/27,7/27) 3261 2 100 0 3/2°
3274 3274 3 100 0 3/2-
3326.1  (3/2,5/2) 3326.0° 10 100P 0 32~ Ey: from SCu(y,y)).
3337.9 1856 2 100 1481.83  7/2~
33553 52% 1261.0 19 100 18  2094.34 (7/2)"
1630 2 1911  1725.00 3/2-
1732 2 3419 162343 52
3355 3 85 13 0 3/2°
3399 3399 3 100 0 3/2°
3457 3457 3 100 0 3/2-
3563 (5/2,7/2) 3563 4 100 0 3/2°
3631.9  (1/2%,3/2%) 2861 2 100 770.64 1/27 I, from *Ni(p,y). Not seen in Cu(n,n’y).
3632 2 29 0 327 L from ®Ni(p,y).
3714 2943 4 100 770.64  1/2-
3753 3753 4 100 0 3/2-
3901 (5/2,7/2)" 3892 4 100 0 3/2°

€1-"n0%
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Ei(level) 7 B¢ L # E;
3925 39234 100 0
3958 39554 100 0
3964 127 3/2" 3964 3 100 0
3987 2163 100 770.64
4049 4049 4 100 0
4056 (1/2+,3/2,52%) 40543 100 0
4087 (1/2*,3/2,5/27) 40879 3 100 0
4095.5 (92 33250 3 71P 24 77064

40954 100 I8 0
4119 41194 100 0
4176 4176 4 100 0
4184 41844 100 0
4201 42014 100 0
4217 0174 100 0
4227 42274 100 0
4237 42374 100 0
4244 4244 4 100 0
4266 42664 100 0
4271 42754 100 0
4331 43314 100 0
4357 43574 100 0

43892 43894 100 0
4418 527,92 44184 100 0
4436 4436 4 100 0
4460 4460 4 100 0
4483 4483 4 100 0
4524 4524 4 100 0
4540 4540 4 100 0
4566 4566 4 100 0
4724 4724 4 100 0
4759 47594 100 0
4776 4776 4 100 0
4863 48634 100 0
4892 48924 100 0
4923 49234 100 0
4932 49324 100 0

 Additional information 28.

¥ From % Cu(n,n’y) and %*Ni(p,y) data, except as noted. Note: Ey from ®Cu(p,p’y) are not always in good agreement with values from other reactions

J?T

3/2-
3/2-
32~
1/2-
32~
3/2-
32~
1/2-
3/2-
32~
3/2-
32~
32~
32~
32~
32~
32~
32~
32~
3/2-
32~
3/2-
3/2-
32~
3/2-
32~
32~
32~
32~
32~
32~
32~
32~
32~
32~
3/2-

Adopted Levels, Gammas (continued)

7(65Cu) (continued)

E;(level) Iz

5017
5063
5077
5083
5100
5217
5230

5236
5244
5262
5296
5305
5310
5320
5335
5384
5392
5424
5430
5447
5526
5603

5618

5632
5779

7939.3 (5/2)

8484.3

indicating that the uncertainties on these data are probably underestimated.

Eyj; Iy# Ef J?
50174 100 0 32"
50634 100 0 32"
50774 100 0 32"
50834 100 0 32"
51004 100 0 32"
52175 100 0 32"
52305 100 0 3/2-
52365 100 0 3/2-
52445 100 0 32"
52625 100 0 32"
52965 100 0 32"
53055 100 0 32"
53105 100 0 32"
53205 100 0 32"
53355 100 0 32"
53845 100 0 32"
53925 100 0 32"
54245 100 0 32"
54305 100 0 32"
54475 100 0 32"
55265 100 0 32"
56035 100 0 32"
45034 4 1115.556 5/2-
5618 5 0 32"
56325 100 0 32"
57795 100 0 32"
58323 10 210744 (572)
6214% 3 6  1725.00 3/2-
6315% 3 25 162343 52
6457% 3 17 148183 7/2-
7939% 3 100 0 32"
6269% 3 1.5 2212.84 (12"
6760% 3 1.5 172500 3/2-
7714&% 3 4 770.64 12~
8484% 3 100 0 32"

#1-"nD%
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https://www.nndc.bnl.gov/ensnds/65/Cu/65cu_adopted_documents.pdf
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Adopted Levels, Gammas (continued)

7(65Cu) (continued)

# Relative photon branching from each level are given from ®Cu(n,n’y) data, except as noted. Branchings from %*Ni(p,y) are given in comments where they are
not in good agreement with adopted values.

@ Ey and branching are from ®Ni 8~ decay.

& Ey and branching are from ®Cu(y,y’). Uncertainty on branching not available.

@ Weighted mean of 4089 3 from **Ni(p,y) and 4084 4 from %>Cu(n,n’y).

b Multiply placed with undivided intensity.

¢ Multiply placed with intensity suitably divided.

@ Placement of transition in the level scheme is uncertain.

S1-"0%
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65
70Cu,-16

From ENSDF

65
70CU4-16

Adopted Levels, Gammas

Level Scheme

Intensities: Relative photon branching from each level

(5/2)

Legend

¥ Decay (Uncertain)

8484.3

1.38fs 13

7939.3

5779

5632

09

5618

5603

5526

5447

5430

5424

5392
5384

5335

5320

5310

5305

5296

5262

5244

5236

5230

5217

5100

5083

5063

5017

4932

$ \ 5077

4923

4863

4776

4759

(1/2)~

4724

2212.84

0.1 ps +7-4

(5/2)~

2107.44

0.17 ps +7-5

32~

1725.00

92 fs 12

512~

1623.43

1.6psS5

712~

1481.83

0.41ps7

512~

1115.556

0.282ps 6

12~

770.64

103 fs 4

3/2~

stable
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65Cu,-17 From ENSDF %Cuse-17

Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level
& Multiply placed: undivided intensity given

9/2)
(1/27,3/2,52%)
(1/2%,3/2,5/2%) ”

4095.5  36fs S
4087

s
s
%
L
2/,
\ 6‘/
/
27
/

12,312~

il

(512,712)~
(1/2+,3/2%)
(5/2,712)
3457
\ 3399
5/2F 33553 106 fs 50
3337.9
a2y~ 2094.34  >1ps
3 1725.00 92 fs 12
52~ 162343  1.6ps 5
72~ 1481.83  0.41ps7
12~ 770.64 103 fs 4
32 O, stable




03Cu,,-18 From ENSDF %Cuss-18

Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level
& Multiply placed: undivided intensity given
@ Multiply placed: intensity suitably divided

¥
§
s S
(3/2.512) > & $ 3326.1
8 N 3274
(1/27,5/27,7127) K SN 3261.1 210 fs 20
(1/2%,3/2,5/2%) > é\n,{ s 3240.3
S-S 3173
S 3166.5
»
i
e TS =
.
SIS 3132
ST TS 3127
_ f“\ig:gif\ei 31202
(1/27,3/27) VT S 3116 0.21 ps +28-7
(32,512)* R 3079.69 83 fs +55-42
11727) YIS 2996.9
( IS .
VIO OO S . 2947.6
SOV S
(3/2,5/2) TV XS RS 290247 97 fs 20
12 32,52 TV EEF S 289449 5015 7
G2 vy~ G%&S‘,QQ 287447 12152
3/2= 512,712~ / Soos 2866.89 12 fs +4—3
o?v*éf-"w *3’\&@"@;\? 2862.77 19fs?2
(7/27,9/2%) EH— 0232 —c—S \ 2752.8  30fs 10
T RS S S S\
FEITY oo oS 2669.0  4fs3
NIGNES \ 2654.9 58 fs +18-13
(5/277127) 2649.67 8 fs +4—3
2643.5
a2~ 2094.34  >1ps
312~ 1725.00 92 fs 12
52~ 162343 1.6ps5s
72 1481.83  0.41ps7
5/2- 1115.556 0.282ps 6
/2~ 770.64 103 fs 4
32 O, stable

65
25Cusg

18



65Cu,-19 From ENSDF 2Cu36-19

Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level
& Multiply placed: undivided intensity given
@ Multiply placed: intensity suitably divided

N S
FIs o 5% 58
12 50)  SET FRS I e 2593.4
a2+ .92%) N ﬁ‘,\éf;ogoi@ 2533.9
= N
112,312,512 ! RS — S 2533.04
9/2* v—s—g—@,‘ 2525.74
@@(\QQ’V 5\ S
VO v e 2406.6
SE TS
- FEI Vo
> &S, 2329.05 26 f56
(2)~ VN SR 22785  >0.84fs
S TXE AN
172~ AN SrSEe TSN 2212.84  0.11ps +7-4
SIG IS RS SN
_ SFEIPE Do as
(5/2) YIS FEIS 2107.44  0.17ps +7-5
(712)~ R 2094.34  >1ps
D
S
N
& FS 3 S
“iReliel XLy
3/2 Wi\q‘g 1725.00 92 fs 2
§oS  oF
' S
512~ ! S8 o ¥ 162343 1.6ps S
) 5
o \)’c
71 TS 148183 0.41ps 7
S
r\,\QéQ
S5
@4}7
BN
S
/27 v 303 1115556 0.282ps 6
NSQ
&
o
K
N
12~ " 770.64 103 fs 4
32 0, stable
65
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