85Zns5-1 From ENSDF - Evaluated August 2008 %0237

Ni(a,ny), (HLxny)  1979Mu08,1978Mu02,1998Si04

History
Type Author Citation  Literature Cutoff Date

Full Evaluation  Huo Junde, Yang Dong, Huo Meirong, =~ ENSDF 28-Aug-2008

1979Mu08: ©Ni(a,ny), E=9.5-19 MeV; *Fe(!'B,npy), E=30 MeV; ®Ni(’Li,npy), E=20 MeV. y(6), ny, yy coin, linear
polarization, Ty,.

1978Mu02: Ni(a,ny), E=8.5-16 MeV, y(6), p(y), yy coin, linear polarization, T1.

1978Mel7: ©Ni(a,ny), E=10, 12, 14 MeV, (), yy coin >*Fe('2C,2pny), E=50, 55, 60 MeV, y(6), yy coin.

1977Ni01: ®Ni(a,ny), E=12 MeV, y(6,H) of 193y.

1996HazV: *°Ca(*8Si,4pny), E=120 MeV, measured yy-coin with 10 Compton-suppressed HPGe detectors, a typical Ge detector

has the resolution of 2.1 keV at 1.33 MeV.
1998Si04: 0Cr('%0,2pny), E=75 MeV, measured yy-coin with 12 Compton suppressed HPGe detectors along with 14 BGO

detectors to reduce radioactive background. Measured y(6), DCO ratios.

Others: 1967Bi04, 1968Bi03.
Data below 1.3 MeV are from 1978Mu02, others are from 1979Mu08, except as noted.

637n Levels

E(level) " T /2# Comments
ob 32"
192.90? 7 5/2~ 0.539 ns 12 Ty/2: other: 0.62 ns 27 from gT»=0.19 ns 7, and if g=0.30 (1977Ni01, integral
rotation).
248.17 7 1/2= 33@ ps 8 J7: from () and linear polarization of the 1037-keV y ray deexciting the 5/2 level.
627.19 8 12~ J™: deduced (1/27): y(6) and yield curve of the decay 7y are similar to those of the
248-keV 1y ray.
637.21 9 32~ J*: from () and linear polarization of the 638-keV decay 7.
650.21 7 5/2~ J*: from y(6) and linear polarization of both decay y’s.
1023.56 8 3/2° >1.0 ps J7: deduced 3/2(7): 3/2 from y(6) and linear polarization of the 776-keV decay v,
positive parity favored at this low excitation energy.
1063.780 9 72~ J7: 3/27, 7/27 from () and linear-polarization data.
1065.91 20 1/2~ J7: 3/27,7/27 from () and linear-polarization data.
1206.42 10 7/2~ J*: from y(6) and linear polarization of 1013- and 1207-keV decay y's.
1284.49 11 527 J7: from y(6) and linear polarization of 1036- and 1284-keV decay v’s.
1394.4 3 3/2™ 87 fs 25 J™: 3/2 from y(6) and linear polarization of the 1394-keV decay vy, 3/2* leads to
unreasonably large B(M2)(W.u.) and is, therefore, rejected.
14374 3 9/2’1 0.69% ps 21
1664.0 4 72~ 232% f5 63 J™: from y(6) and linear polarization of decay y’s.
1691.34 24 5/27 83 fs 21 J*: from () and linear polarization of 1691-keV decay 7.
1703.7 3 9/2* 2@ ps 4 J*: from () and linear polarization of 497-keV decay y.
1861.7 4 9/2~ 0.49 ps 16 J™: from y(6) and linear polarization of 797 and 1212-keV decay y’s.
1977.7 4 - <280 fs J7: deduced 9/27: 9/27, 5/2* from y(6) and linear polarization of the 1327-keV decay
v, 5/2* leads to unreasonably large B(M2)(W.u.) and is, therefore, rejected.
2050.70 5 9/2~ J*: deduced >5/2~ from y(6) and linear polarization of the 987-keV vy transition.
2157.4 3 3/2~ 180% fs 49 J7: 3/2 from y(6) and linear polarization of the 1909-keV decay vy, 3/2* rejected
from L(p,d)=1.
2233.8 3 1172~ >1.4 ps J*: from () and linear polarization of 570-keV decay y.
22495 4 - 104% 5 28 J*: deduced 9/2~ from y(6) and linear polarization of the 1185-keV decay 7.
2289.7 4 3/2™ 14 fs 7 J™: 3/2 from y(6) and linear polarization of the 2042-keV decay vy, 3/2* leads to

unreasonably large B(M2)(W.u.) and is, therefore, rejected.
23193 4 1127F 347185 90

2379.8 5 9/2* >1.4 ps J7: deduced 9/2(7): 9/2 from y(#) and linear polarization of the decay y, 9/2*
favored due to transition to 9/2% level.
25852 4 13/2”- 3.54@ ps 28  J*: y(0) and linear polarization of the decay 7y indicate a stretched E2, >9/2 from the

Continued on next page (footnotes at end of table)
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$37n,;-2 From ENSDF 5070352

ONi(a,ny), (HL,xny)  1979Mu08,1978Mu02,1998Si04 (continued)

637n Levels (continued)

E(level) T Ty /2# Comments
yield curve.
26352 4 72~ 1874 fs 52 J*: from y(#) and linear polarization of the 1429-keV 7.
2826.9 5 11/2* 2919 fs 90 J*: 13/27, 11/2% from () and linear polarization of the decay y, 13/2~ leads to
unreasonably large B(M2)(W.u.) and is, therefore, rejected.
291196  9p2F >1.4 ps
29345 5 13/2‘fF 215 fs 62
3481.0 7 13/2* From 2°Cr(1°0,2pny) and 4°Ca(*3Si,4pny).
J™: based on mult=M2 of 875y feeding from 15/2~.
3528006 132" From 3°Cr(160,2pny).

J7: the level feeds the 9/27 and 11/27 through two parallel transitions of 1478 and
1209 keV, respectively.

37635 5 (17725 1%

3770.4 7 15/2)* From °Cr('°0,2pny).
J7: 944y to 11/2* level, 1185y(Q) to 13/2* level.
3891.6 9 From *0Ca(3Si,4pny).
4355306 (15/2)" From °Cr('°0,2pny).
J7: 875y(M2) to 13/2* level, 591y(E1) to 17/2* level.
4902.9 9 From *0Ca(3Si,4pny).
5077.0 7 (19/2)* From °Cr('°0,2pny) and *°Ca(*8Si,4pny).
172 1307y(Q) to 15/2* level.
534727 21/2+T <280 fs J7: 2172, 17/2 from y(#) and linear polarization of the decay vy, 21/2~ and 17/27 lead

to unreasonably large B(M2)(W.u.) and are, therefore, rejected. 1584y(E2) to 17/2%
ruled out 17/2%.

5406.6 7 172~ From °Cr('°0,2pny).
772 18799(Q) to 13/27 level.
s4242b 6 1727 From 2°Cr(100,2pny).
172 1897y(Q) to 13/2™ level.
591646 7 192" From °Cr(1°0,2pny) and 4°Ca(*8Si,4pny).
J7: 1561y to 15/27 level. 492y and 510y to 17/27 level, respectively.
623450 7 212~ From °Cr('°0,2pny) and *°Ca(*8Si,4pny).
J7: 8109(Q) to 17/2™ level.
6488.0 13 (23/2)* From 2°Cr(100,2pny) and 4°Ca(*3Si,4pny).
J7: 1411y, 1307y, and 944y in cascade.
6570.7° 8 2320 From °Cr('°0,2pny) and *°Ca(*8Si,4pny).
J7: 654y(Q) to 19/27 level.
761150 12 2512~ From °Cr('°0,2pny).
172 13779(Q) to 21/2~ level.
792770 13 27720 From 2°Cr(1°0,2pny) and *°Ca(*3Si,4pny).
J7: 1847y, 1357y, and 12247 in cascade.
9097.6Y 16 (29/27) From 2°Cr(100,2pny).
J7: 1485y(Q) to 25/2~ level.
9774.8 17 (3127) From °Cr('°0,2pny).

J7: 1847y, 1357y, and 12247y in cascade.

T From y(0) in (a.ny), large cross section in (!C,2pny), and systematics of particle-core coupling states.
¥ From y(6) and linear polarization of decay y (1979Mu08).

# From DSAM, except as noted.

@ Recoil-distance method.

& Deduced from weighted f factors.

Continued on next page (footnotes at end of table)
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37n,,-3 From ENSDF $07n33-3

Ni(a,ny), (HLxny)  1979Mu08,1978Mu02,1998Si04 (continued)

637n Levels (continued)

¢ Deduced from ny coincidence experiment.

b K=3/2" band.
y(®Zn)
Ei(level) 7 E, I+ Ep o Jr 0 Mull? st Comments
19290  52° 19297 7 100 0 32" MI+E2  +0.07 3 8: others: —0.03 2 (1978Mel7), —0.07 3
(1968Bi03).
DCO=14 1.
24817 1/27 24841 100 0 32
627.19 127 62701 100 0 32
637.21 32" 389472 9584 248.17 12~ MI+E2  —0.05 +3—4
637171 424 0 32 MI+E2  +0.042
65021 52° 457471 14612 19290 52° MI+E2 008 +/-2 ¢ others: 0.00 4 or +1.7 2 (1978Mel7).
65027 1 85412 0 327 MI+E2  -0.573 §: other: +0.29 3 (1978Mel7).
DCO>2.

1023.56 32~ 3735771 36616 65021 52° (MI+E2) -0.82+4-5 & others: +0.4 / or +1.5 5 (1978Mel7).
396.27 1 584 627.19 12~ (MI+E2) +0.57 +6-3
775571 27020  248.17 1/2~ (MI+E2) —091 +24-6  ¢&: others: +0.2 [ or +1.3 3 (1978Mel7).

1023272 306 16 0 32" (MI+E2) +192 §: others: —0.4 2 or —1.5 5 (1978Mel7).
1063.78 72~ 413.5 1 16314 65021 52~ D+Q@  +0.089@ 3 DCO=2.3 2.
870.8 1 104 7 19290 52~ D+Q®  -0519 5 DCO=12 1.
1064.12 733 14 0 32 DCO=1.0 1.
106591 12~ 106592 100 0 32
120642 72~ 556 273 65021 52~ D+Q 1249
569.4 94% 8 63721 3/2° E,: from 1978Mel7.
101347 7 45820 19290 52 MI+E2 447 +1-7 §: others: —0.45 10 or +7.0 25
(1978Mel7).
DCO=1.2 2.
120687 2 42020 0 32 E2+M3  —0.032 DCO=1.0 2.
128449  52- 1036372 34519 24817 120 E2(+M3) —0.01 I
109167 7 59420 19290 572- 5. +0.39 5 or —4.3 12 (1978Mel7).
1284075 616 0 32 MI+E2  -072 &: other: +0.8 3 (1978Mel7).
13944 32-  7672Y6 432 627.19 12~
1146.5 6 52 248.17 1/2-
1201.5 5 43 192.90 5/2-
139427 8 481 0 32 MI+E2  +0.36 +14-10
1437.4 92~ 124497 4 100 19290 52° E2(+M3) -0.012 &: other: —1.2 2 (1978Mel7).
16640  72- 14113Ys5 751 19290 52 MI+E2  +0.18 3
166407 6 251 0 32 E2(+M3) +0.033
1691.34  52- 1053.75 63 637.21 3/2-
1498.6 3 63 192.90 5/2-
1691276 881 0 32 MI+E2  -0.103
1703.7 9+ 267% 1.9% 7 14374 92~
4972Y 4 141% 4 120642 72 E1(+M2) +0.02 2 DCO=2.0 2.
63956 8254 106378 72~ DEQ® 0009 2 DCO=1.8 1.
1510% 20%2 19290 5/2-
1861.7 92~ 797476 263 1063.78 72~ MI+E2  —0.03 2
12115Ts 703 650.21 52 E2(+M3) +0.01 2

Continued on next page (footnotes at end of table)
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$37n, ;-4 From ENSDF S07n3;-4

ONi(a,ny), (HL,xny)  1979Mu08,1978Mu02,1998Si04 (continued)

y(63Zn) (continued)

Ei(level)  J7 E, I+ E; i Mult.# s Comments
1861.7 92" 1669.3 7 42 192.90 5/2-
19777 - 1327374 232 650.21 5/2- E2(+M3) -0.01 2
1785.176 772 192.90 5/2- E2+M3  -0.105
20507 92~ 844.6 7 292 1206.42 72~
986.97 7 682 1063.78 7/2~ D+Q®  +0409 5  DCO=2.15.
1858% 2.8% 4 192.90 5/2-
21574 3)2° 153007 4 101 627.19 172~ MI+E2  -2.02
190937 4 901 248.17 1/2- MI+E2  -232
22338 11/2° 5s702Y s 381 1664.0 72 E2(+M3) —-0.03 3
796.63 202 1437.4 92~
1169.64 422 1063.78 7/2"
22495  ~ 1185475 712 1063.78 7/2~ MI+E2  +09 2
1599.5T 5 292 650.21 5/2- E2(+M3) —0.04 3
2897 32" 1639.15 753 650.21 52~
2041975 253 248.17 1/2- MI+E2 063
23193 11/2° 1255.67 4 100 1063.78 7/2" E2(+M3) —-0.05 +5-2 DCO=0.8 2.
2379.8  9p2* 676.17 3 100 1703.7 92+ (MI1+E2) —2.5 +5-12
25852 13)2* 88137 3 100 1703.7 92+ E2+M3  —0.25 10 DCO=0.9 /.
26352 72" 1428574 702 1206.42 7/2" MI(+E2)  +0.02 7
244275 302 192.90 5/2~
28269 1172+ 112337 4 100 1703.7 92+ MI+E2  +0.7 1 DCO=0.8 2.
29119 92 170557 5 100 1206.42 7/2~ D+Q 171
29345 13/2° 149727 5 100 14374 92~ E2(+M3) —-0.02 3 DCO=1.6 5.
34810  13/2* 654& 2826.9 1172+
1778% 100% 1703.7  9/2+
35280  13/2° 1209& 58& 4 2319.3  11/2- DCO=1.9 4.
1478% 4% > 2050.7 9/2~ DCO=1.0 2.
37635 (172%) 1177775 100 25852 132+ (E2+4M3) —-0.203 DCO=1.1 1.
37704 (15/2)* 944& 44& 3 2826.9 1172+ DCO=1.4 4.
1185% s6& 1 25852 132+ Q% DCO=0.9 /.
3891.6 13064 25852 13/2*
43553 (15/2)" 591& 49.6% 24 37635 (172%) El DCO=1.3 6.
875% 6.6% 7 34810 132+ Mm%
1770% 43.8% 24 25852 13/2* DCO=1.2 3.
(2036) 2319.3 11/2-
4902.9 11394 37635  (17/2%)
5077.0  (19/2)*  1185% 3891.6
1307% 302% 15 37704 (152 Q DCO=0.9 2.
1313% 70% 4 37635  (17/2%) DCO=0.9 2.
53472 212* 1584.17 6 100 3763.5 (17/27) E2 Mult.: from y(¢) and RUL.
DCO=12 1.
5406.6  17/2" 1879% 78% 5 35280 132~ Q DCO=1.1 2.
2472%& 2& s 29345 13/2-
54242 17)2° 1659% 413% 25 37635 (172%) DCO>2.
1897% s32% 30 35280 132 Q DCO=1.0 2.
2490% 55% 79 29345 132"
59164  19/2- 492& 28% 2 54242 17/2°

Continued on next page (footnotes at end of table)
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63
30403375

From ENSDF

63
304033-5

%ONi(a,ny), (HLxny)  1979Mu08,1978Mu02,1998Si04 (continued)
y(“Zn) (continued)
Ei(level)  J7 E, I+ B, 1 Mt
5916.4 192~ sio& 3% 3 5406.6 17/2~
10134 4902.9
1561%  49%& 3 43553 (15/2)"
62345  21/2° 318%  121% 6 59164 1912~ DCO=14 3.
g10%  204% 77 54242 172 Q DCO=0.7 2.
828%  20.1% 17 54066 172 Q DCO=1.0 2.
88g& 38% 3 53472 2102¢
1157%  412% 22 5077.0 (19/2)* DCO=14 3.
6488.0  (23/2* 1411% 1007 5077.0 (19/2)* DCO=0.8 3.
6570.7 23200 336% 84% 5 62345 21/2- DCO=2.0 4.
654& 87%5 59164 192~ Q DCO=1.1 2.
1224&%  g3& 4 5347.2 212+ DCO=2.1 2.
76115 252~ 1377%  100% 5 62345 212~  Q DCO=0.7 2.
7927.7 27200 1357%  100% 5 6570.7 2320 Q DCO=13 1.
9097.6  (29/27) 1486% 100% 6 76115 252~ Q DCO=12 3.
97748  (31/27) 1847% 100% 10 7927.7 2720

* y linear polarization measured (1979Mu08,1978Mu02).
¥ % photon branching from each level.

# From v(0) and linear polarization (1979Mu08,1978Mu02), except as noted otherwise.

@ From y(6) only (1978Mel7).

& From 1998Si04.
4 From 1996HaZV.
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30Z4033-6

From ENSDF

63
304035-6

%ONi(o,ny), (HL,xny)  1979Mu08,1978Mu02,1998Si04 Legend
Level Scheme
Intensities: % photon branching from each level
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3040337

From ENSDF $3Zn, ;-7

%ONi(o,ny), (HL,xny)  1979Mu08,1978Mu02,1998Si04

Level Scheme (continued)

Intensities: % photon branching from each level

$
S
rvg
&
N
&
(17/2%) > 3763.5
o &
£8 S
132~ PP 3528.0
13/2+ 3481.0
N
Fe
§F 3 S
§ o S
A\
13/2- S N 29345 215 fs 62
92 & F—s 29119 >laps
112+ ~ N 2826.9 291 fs 90
ST F
- & N Q§ iSL 3 o oo 2635.2 187 fs 52
132+ SECEPN SN 25852 3.54ps 28
STy X Lo 3
o So TS £ s
9/2+ C Loy NS T IS 2379.8  >l4ps
D I S A
11/2- e r  ar 23193 347 s 90
32~ \*\*@;qb‘;,@'*m - 5 P 22897  14fs7
N=RK'=—n— D=8 —,
- LS - f§>7$’ R 2249.5 104 fs 28
112~ SN v I3 IS L 22338 >l4ps
32 FEY Y R 2157.4
TEF S0 Sl 4 180 fs49
92~ F P 2050.7
- Sy £ 19777 <2801fs
- SRR L
= b St 18617 049ps6
NN
» D
92t Te Ry 17037 32ps4
72" 1664.0 232 fs 63
912~ 1437.4  0.69 ps 21
12" 1206.42
2" 1063.78
512~ 650.21
12~ 627.19
12 248.17  33ps8
512~ 19290 0.53ns 12
32" 0

63
304033




uzey

2 R~ SR NN N 2 RS N
R SR SIS SREORORORE SN
6
9,
Z /'9/11
49’5, /,(6’
o s Ry
5\;.7
o5, O
/\ 20
47/3 ‘fo(?
) A ) o,
%y Tapy S
L9 25
73 £ 5
‘9‘43 <l ,
< \)
o, My, 10
)7
s
v
%7,
S
ps) 3
20
)9 /.
6 5 180
(A
Z '353‘ ‘
206 \(“/l{
Z '(96\9 5 3.
0/34‘ ~*gs Hs
) s
f@q \”7/,%2 20
S5 G SEsd
S )
DY\
1065 037
/ ‘0
6y R o
&> 3
Cs
<, %
s 0
‘ O, 4
/02 xo ‘
72 %63
722\ (A{/“G ‘
\9(‘5 \(/'7/)( ~3p
2 a, 2,00
\?73 | ’17/)( 5 ‘0
<)
650 (/17/)( Jg
2 )
457 '17/* \?6-6
7, 2,
637/ Af/* ) Sy
24
3‘&’9_4 /xé:) 6
62, /1///)( ;(-9
” 24
2 ‘0p g
v,
/939 (77)
T4,
Vst
‘00
— |2 oo [ =S I} 2 — = — |2
o (& (3 [ 2R (S S 3 W & o [©
S S9S 0 % | EIES ] 2=
o |= — [t [to [ o T N N b
S) S = o= = & | = S ) PN o |R
o W v = ]
n w2 — ~ o g w
O 5 » © 7
= 2 =] 7
z o 2 S @ o
—~ N <
N =

[9A9] yoea woiy Suryouerq uojoyd 9, :sanIsuAu|

(Panunuo9d) AWAYIS [QA]

(Lux‘TH) ‘Au‘D)IN o

POIS866T°TONINSLGT ‘SONINGLGT

€€, 08
8 UZgg

AdSNH wolq

€€, 08
8 UZg



	6330Zn33 
	 60Ni(,n), (HI,xn)


