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Full Evaluation  Caroline D. Nesaraja, Scott D. Geraedts and Balraj Singh  NDS 111,897 (2010) 12-Jan-2010

All papers are from the same experimental group. Results given here are mainly from 2009Jo03, with some high-spin excitations
taken from earlier papers (2006Ru02,2005Ru06 and 2001Ru03).

Includes reactions: 23Si(*2S,2py) E=130 MeV; *°Ca(*®Ni,2p2ary) E=122 MeV; *°Ca(**Mg,a2py) E=96 MeV.

2009J003: three separate experiments were performed. In the first, the ®Ar beam was produced at E=143 MeV at the Lawrence
Berkeley National Laboratory. Charged particles were detected and identified using the Microball array. The y’s were detected by
the Gammasphere array. Fifteen liquid scintillator neutron detectors were also used. The second and third experiments were
conducted at Argonne National Laboratory with beam energies of 148 MeV and 136 MeV, respectively. Both experiments used the
Microball and Gammasphere arrays, as well as the Lund Washington Silicon Array (LuWaSiA), consisting of a box and a wall,
each containing four AE-E silicon strip telescope detectors. The second experiment used the wall of the LuWaSiA and 20 neutron
detectors. The third experiment used 30 neutron detectors, as well as a Fragment Mass Analyzer and an Ionization Chamber to
separate and identify reaction products. Measured Ey, Iy, yy-coincidence. Deduced DCO ratios, levels, J, 7 using y-ray yields
measured by Ge detectors. Deduced multipolarities and mixing ratios.

2006Ru02: 28Si(32S,2py) E=130 MeV. Measured Ey, Iy, yy using Gammasphere array with 78 Ge detectors, 47 CsI Microball
array for charged particles and neutron wall of 30 liquid scintillators. Deduced three rotational bands at exceptionally high
excitations and spins. At the highest spins, the levels are populated only in this study and not in the authors’ most recent
publication 2009J003.

20041z01: *0Ca(*8Ni,2p2ery) E=96 MeV. Measured yy(6)(DCO) and lin POL for three 7y rays.

2001Ru03: E=143 MeV. Measured Ey, Iy, yy, yy(0)(DCO), particle-y coin using GAMMASPHERE detector array in
conjunction with the 47 charged-particle detector array MICROBALL.

2001Ru04: “°Ca(*®Ni,2p2ay) E=122 MeV for excitations below 20 MeV. Higher excitations used reactions: 2$Si(*2S,2py) E=130
MeV; 28Si(3°Ar,a2py) E=148 MeV and *°Ca(**Mg,a2py) E=96 MeV. Detector systems: Gammasphere and Microball arrays
with Neutron shell, Euroball and ISIS arrays with Neutron wall. The results of this paper are completely superseded by those in
2009J003, as communicated in an email reply of November 14, 2009 from D. Rudolph. Any differences between the results in
2001Ru04 and the authors” most recent study 2009J003 are to be ignored.

2007JoZW (conference paper): describes experimental arrangement to measure energies and angular distributions of prompt proton
from high-spin states in **Cu and 3Ni. The (proton)y coin were detected using Gammasphere array of 77 HPGe detectors,
LuWusSiA array or Microball for charged particles and neutron shell of 30 detectors for neutrons. The residual nuclei were separated
using Fragment Mass Analyzer (FMA) at Argonne. Through Ey-Ex coin matrix, earlier results for proton decay from 8915 level in
3Cu were confirmed. However, the plan of this experiment was to study prompt proton decay of high-spin states in >3Ni.

58Ni Levels

E(evel) 7T | Edevery ¥ E(level) gt E(level) gt
00¢ 0ot | 6067247 7+ 8120.6°7  9* | 1019259  11*

14543¢ 1 2+ | 608457  7- 871798 9= | 10293512 9~

2459.5¢ 6 4% | 621987 7+ 8896.3? 11 10394.1 14 10*

342174 7 3+ 6604.4€ 7 8* 9027.1 9 9” 10404.8 9 )
3619.99 7 4+ 6845.5 9 ) 9062.6¢ 8 10* | 10590.9 8 11~

410597 4% | 686299 6 932214 10 11* | 10694.7° 9 10~
429496 4% | 127358 7 9345.6 8 10 | 107817 11 11*

4383.04 7 5* 731469 8 8* 9585.04 10 9~ 10882.0 15 11+
44039 7 4* 744629 8 9* 9666.8 10 10" | 11005.6 9 11”
4964.5 7 Gt | 7724.1¢ 7 8% 9790.6 11 10" | 11116.8¢ 10 11~
5127.2¢ 7  6* 7973.4 9 8* 9886.6 9 10t | 11255.12 9 11~
5384.09 7 6" 7982.6 8 8" 10137.2¢ 13 10" | 11297.6 9 127
5588.9 9 (57) | 807439 8* 10144.6 8 107 | 11413.1 11 11+
5744.4 7 6* 8114.9 8 8" 10180.8 8 117 | 11474.4¢ 9 12+
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38Niy-2 From ENSDF 28 Nisg-2

28i(3°Ar,a2py)  2009J003,2006Ru02,2001Ru03 (continued)

58Ni Levels (continued)

E(level) Tt Comments

11579.2 10 12+
11814.2 10 12
11824.7 12 12+
11996.30 9 12-

12155.0 12 12~
12356.7 11 127

12364.6 9 12+
12570.1 9 12* %p=3.7 14 (2009J003)
E(p)(c.m.)=1.83 MeV 5 (2009J003).
prompt p decay populates 2524, 13/27 level In 57Co which deexcites through 834-466-1224 cascade to
3TCo gss.
12719.2 9 12+

12831.44 ]0 137

120912.1% 10 13-
12928 4

13016.3 12 13-
13048.5 13 13-
130949 19 (12%)
13129.1 19 (12%)
13238.1 9 13+
13356.5¢ 11 13*

13606.8¢ 15 12+
13632 4

13850.0° 12 14~
13884.0 18 (13%)
13943 4

141277 10 14+
14217.5 14 14

14455.9% 17 13+
1485224 14 15~
14920.8¢ 12 14*

14934.6° 13 15~

15010.5 10 14*

15030.9 71 14+

15105.1 19

15186.8 24 (13%)

15241.7 17 137 %p=43 6 (2009J003)
E(p)(c.m.)=2.15 MeV 5 (2009J003).
prompt p decay populates 4814, 17/2~ level In ’Co which deexcites through 2290-834-466-1224 cascade

to >’Co g.s.

15242.3 20

15266.3 13 14*

15294.21 12 14+

1532429 14 14*

~15400 137 Yop="
E(p)(c.m.)~2.35 MeV (2009J003).
prompt p decay populates 4814, 17/2~ level In ’Co which deexcites through 2290-834-466-1224 cascade
to >7Co g.s.

15412.3 17 (137)  J*: from 2005Ru06.

15433.9 16 13~

15709.3 11 15*

15736.8 10 15*
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24Niz-3 From ENSDF 24Niz)-3
28i(3°Ar,a2py)  2009J003,2006Ru02,2001Ru03 (continued)
58Ni Levels (continued)
E(level) il T Comments
15858.1 10 15*
16167.1 21
16171.1% 15 15+
16246.52 15 167
16496.5 24 16~
16566.9 11 16%
16674 3 (147) Jop="
J7: from 2005Ru06, decays by protons to 5918, 19/2~ level in 7’ Co; the decay mode not
shown in 2009J003.
16676.3 10 16*
16708 3 14~ %p=40 7 (2009J003)
E(p)(c.m.)=2.56 MeV 5 (2009J003).
prompt p decay populates 5918, 19/2~ level In >’Co which deexcites through
1104-2290-834-466-1224 cascade to >'Co g.s.
16746 3 14~ Jop="
E(p)(c.m.)=2.61 MeV 12 (2009J003).
prompt p decay populates 5918, 19/2~ level In >’Co which deexcites through
1104-2290-834-466-1224 cascade to 77Co g.s.
16759 3 14~ Jop=41 6 (2009J003)
E(p)(c.m.)=2.59 MeV 8 (2009J003).
prompt p decay populates 5918, 19/2~ level In 37Co which deexcites through
1104-2290-834-466-1224 cascade to 77Co g.s.
16797.7" 13 15~ 17 ps 11 %p=T7 2 (2009J003); %a=2.6 3 (2009J003)
Ty/2: from estimated Tj,=7-28 ps (2001Ru03) from average Q(transition) in the band=2.4 3,
assuming that 1364y and 1385y are part of the continuation of the band and that
Q(transition) does not change at lower spins.
E(p)(c.m.)=1.62 MeV 6, E(a)(c.m.)=6.90 MeV 6 (2009J003).
prompt p decay populates 6976, 21/2~ level In >’Co which deexcites through
1058-1104-2290-834-466-1224 cascade to 3'Co g.s.
prompt @ decay populates 2949, 6 level In *Fe which deexcites through 411(6* to
47)-1130(4* to 27)-1408(2" to g.s.) cascade.
a 1432y proposed In 2005Ru06 is not confirmed In 2009J003.
17018.84 21
17163.1¢ 14 16*
17197 3
17290.2" 13 16* Additional information 1.
17483 4 15~ J%p=11 3 (2009J003)
E(p)(c.m.)=2.35 MeV 6 (2009J003).
prompt p decay populates 6976, 21/2~ level In 37Co which deexcites through
1058-1104-2290-834-466-1224 cascade to 3'Co g.s.
17530.0 11 17+
17582 3 15~ Jop=66 5 (2009J003); %a<10 (2009J003)
E(p)(c.m.)=2.43 MeV 4, E(o)(c.m.)=7.71 MeV 8 (2009J003).
prompt p decay populates 6976, 21/2~ level In 37Co which deexcites through
1058-1104-2290-834-466-1224 cascade to 3'Co g.s.
prompt @ decay populates 2949, 6* level In *Fe which deexcites through 411(6* to
47)—1130(4* to 2%)—1408(2" to g.s.) cascade.
17608 3 15~ Jop=43 4 (2009J003)
E(p)(c.m.)=2.47 MeV 7 (2009J003).
prompt p decay populates 6976, 21/2~ level In 37Co which deexcites through
1058-1104-2290-834-466-1224 cascade to >’Co g.s.
17681.3 11 17+
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28N, -4 From ENSDF 28N, -4
28i(3°Ar,a2py)  2009J003,2006Ru02,2001Ru03 (continued)
58Ni Levels (continued)
E(level) Tt Comments
18261.2% 16 17+
18342% 3 16
18461.0" 14 17-
18638.8/ 11 18+
19196 4
19206% 3 17~
1948259 17 (18%)
19567.20 21 18*
19945.78 13 19*
20136% 3 18~ %p<l10 (2009J003)
E(p)(c.m.)=1.94 MeV 7 (2009J003).
prompt p decay populates 10075, 25/2* level In /Co.
20449.8" 20 19~
20826.2% 24 19+
21107% 3 19°  %p<10 (2009J003)
E(p)(c.m.)=1.89 MeV 7 (2009J003).
prompt p decay populates 11069, 27/2* level In >’ Co.
21247.9f 14 20*
22138¢ 3 20+
22212% 3 20~
222409 3 (207)
2276798 16  21*
22800" 3 21-
23332% 4 21-
23741% 4 21+
u211.8F 18 22%
24612% 4 22"
25141 4 22+
25550 4 23"
25919% 4 23~
26059.68 21 23*
27367% 4 24~
28707" 4 25-
28933% 5 25~
304907 267)
32171 Q277)
32493% Q77)
33970% 3 287)
36041 297)
36533% 297)
378087 (307)
40329 317)
40930% 317)
42005% (327)
X
2868+x
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58
2Ni3p-5

From ENSDF

58Ny
5 Nisq-

5

E(level)

6083+x
9667+x

288i(3°Ar,a2py)

2009J003,2006Ru02,2001Ru03 (continued)

58Ni Levels (continued)

T As proposed by 2009J003 and 2001Ru03, based on DCO ratios, band associations and decay pattern. IT is also assumed that
spins ascend with excitation energy In accordance with yrast population of levels In heavy—ion fusion reactions. All D+Q
transitions are treated As M1+E2 for the purpose of J* assignments.

¥ Band(A): Band based on 157, a=1. Parity from 2009J003 and 2006Ru02.
# Band(B): Band based on 16~, a=0. Parity from 2009Jo03 and 2006Ru02.

@ Band(C): Band based on 15323,14".
& Band(D): Band based on 14455,13%.

¢ Band(E): Band based on 9585,9.

b Band(F): AJ=1 band based on 10694,10".

¢ Band(G): Yrast (g.s.) band.

4 Band(H): AJ=1 band based on 3422,3*.
¢ Band(I): AJ=1 band based on 7724,8%.
J Band(J): Band based on 18638,18%.

8 Band(j): Band based on 19945,19%.

h Band(K): SD-1 band. Based on (157); from 2009J003 and 2001Ru03. This band has been assigned (2001Ru03) In the secondary
minimum of the potential well. Population intensity~2%, relative to the total %Ni channel. The (137) states At 15410 and 15431
are possibly continuation of this band towards low-lying states. The (157) member of this band decays by prompt @ emission to
S4Fe. Average Q(transition)=2.4 3 (2001Ru03), from residual Doppler-shift method.

i Band(L): SD-2 band. Based on (12*); from 2009J003 and 2001Ru03. This band has been assigned (2001Ru03) In the secondary
minimum of the potential well. Population intensity~1%, relative to the total *®Ni channel.

y(O8Ni)

DCO=I(y; at 30°; gated with y, at 83°)/I(y; at 83°; gated with y, at 30 °). Other angle combinations were 30°—53° and 53°—-83°.
Triple coincidence data for these measurements where two gates are set, one on a set of transitions in the lower energy region or
particles and the other on a transition in the high-spin domain. Values are from 2009J003 unless otherwise stated. DCO ratios listed
here are from 30°—83° combination, which had the most complete data. For other two angle sets, see DCO ratios in 2009J003.
Expected DCO are as follows: for AJ=2, quadrupole gating transition, DCO =~ 1 for AJ=2, quadrupole; ~0.9 for AJ=0 and ~0.6
for AJ=1, dipole transitions. For AJ=1, pure dipole gating transition, DCO =~ 1.6 for AJ=2, quadrupole; ~1.5 for AJ=0 and ~1.0

for AJ=1, dipole transitions.

E, LT Eievel)
27702 182 43830
28992 0.7 10694.7
32282 051 60672
38483 101  6604.4
39651 071  8120.6
4010710 021 10694.7
41033 L1171 10590.9
41053 041 72735
44633 141 10590.9
48603 021 41059
49566 021 60845
51894 201 13238.1
51954 081  6604.4

1
5+
10™
7+
8+
9+
10™
11~
7-
11~
4+
7-
13*
8+

Ef

4105.9
10404.8
5744.4
6219.8
7724.1
10293.5

10180.8
6862.9
10144.6

3619.9
5588.9
12719.2
6084.5

J’; Mult.4 ) Comments
4+ D+Qb DCO=0.62 12
Ch)
6t (MI+E2) -0.18 10 DCO=0.71 7
7+
8*  D+Q DCO=0.74 11
9= D+Q DCO=1.03 17
11— D+Qb DCO=1.07 10
p
100 D+Q DCO=0.64 8
4+ b
57
12+ D+Q DCO=0.95 7
b
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38Ny -6 From ENSDF 28Nizg-6
28i(3°Ar,a2py)  2009J003,2006Ru02,2001Ru03 (continued)
7(58Ni) (continued)

B, LT Eeve) I B, 7 Mult.4 5 Comments
537.4 4 38.0 10 66044 8F 6067.2 7+ (M1+E2) -0.183 DCO=0.76 3
560.6 4 197 112551 11= 106947 100  (MI+E2) -0265 DCO=0.80 6
603.0 4 0.4 1 87179 9 8114.9 8~ D+Q DCO=0.72 10
627.9 4 14.1 6 93456  10™ 8717.9 9~ (M1+E2) -0.153 DCO=0.71 3
668.0 5 502  13238.1 13*  12570.1 12* D+Q DCO=0.94 4
6829 5 5.04 6067.2 7t 5384.0 6% (M1+E2) -0.118 DCO=0.69 8
683.7 5 0.11 41059 4% 3421.7 3%

700.4 5 2.02 6084.5 7° 5384.0 6% E1(+M2)¢ -0.06 I3 DCO=0.67 12

Mult.: from DCO=0.46 4 and POL=+0.039

19 (20041z01).

706.0%2 10 0092 157368 15t 150309 14+

707.09 5 371 11297.6 12 105909 11=  (MI+E2) -0.155 DCO=0.70 6

708.6% 10 021 165669 16*  15858.1 15+

709.2% 5 462 7982.6 8~ 7273.5 7° (M1+E2) -0.153 DCO=0.71 3

709.7% 5 131 73146  8* 6604.4 8* b

72322 031 51272 6* 4403.9 4+

7265 5 0317 157368 15t 150105 14* Additional
information 7.

7354 5 472 87179 9~ 7982.6 8~ (M1+E2) -0.16 3 DCO=0.71 3

741.49 5 171 119963 12~ 11255.1 11=  D+Q DCO=0.85 8

7447 5 48010 51272 6% 4383.0 5% (M1+E2) -0424 DCO=0.92 4

755.04 10 0.1 7 13884.0 (13%) 13129.1 (12%)

763.15 49.0 10  4383.0 5% 3619.9 4+ (M1+E2) -0385 DCO=1.025

789.0 10 0.17 13884.0 (13%) 13094.9 (12*) (D+Q) DCO=0.58 13

799.1 6 141 101446 10° 9345.6 100  D+QP DCO=1.13 23

805.5 5 0.7 1 8120.6 9F 7314.6 8* D+Q DCO=0.40 12

818.4 6 071 166763 16*  15858.1 15*  D+Q DCO=0.35 6

825.1 6 057 110056 11—  10180.8 11~  D+QP DCO=1.03 20

832.0/ 7 021 51272 6F 4294.9 4+

83559 ¢ 575 6219.8 7% 5384.0 6% D+Q -0.084 DCO=0.75 3

835696 1906 10180.8 11— 93456 100  (MI+E2) -0.094 DCO=0.61 3

842.2 6 290 10 74462 9% 6604.4 8* (M1+E2) -0.183 DCO=0.78 3

84709 70 021 16171.1 15% 153242 14*

847.69 6 0.17 15858.1 15t 150105 14*

854.04 6 071 175300 17t 166763 16*

857.6% 6 051 165669 16% 157093 15*  D+Q DCO=1.06 13

864.0 10 0.11 19206 17~ 18342 16 D+Q DCO=1.21 18

873.3 6 222  13238.1 13*  12364.6 12  D+Q DCO=0.97 6

878.4 9 031 7724.1 8% 6845.5 (7%)

889.6 6 975 141277 14 13238.1 13*  D+Q DCO=1.07 5

9123 6 031 9027.1 9~ 8114.9 8~

91576 207 12912.1 13~ 119963 12=  D+Q DCO=0.64 17

930.04 10 031 20136 18~ 19206 17°

938.04 7 197 138500 14~  12912.1 13~ D+Q DCO=0.61 7

940.1% 7 31015 60672 7* 51272 6% (M1+E2) -0364 DCO=0.93 4

940.4% 7 061 166763 16%  15736.8 15*

941.1% 7 7.0 3 9062.6 10* 8120.6 9* (M1+E2) -0246 DCO=0.70 7

957.2@ 7 8.53 6084.5 7° 51272 6% E1(+M2)¢ -0.065 DCO=0.63 4

Mult.: from DCO=0.59 3 and POL=+0.054
15 (20041z01).
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38Niy,-7 From ENSDF 28Nizg-7
28i(3°Ar,a2py)  2009J003,2006Ru02,2001Ru03 (continued)
7(58Ni) (continued)
E,f LT Eeve) 7 By 0r Muld 5 Comments
957.5€@ 7 0917 18638.8 18"  17681.3 17*
961& | 0.3 1 34217 3% 2459.5 4*
962& | 0.11 4383.0 5% 3421.7 3*
962.8% 7 0.155 17530.0 17t  16566.9 16*
971.0 10 011 21107 19- 20136 18~  D+Q DCO0=0.95 12
991.0 10 017 125701 12+ 115792 12+ b
991.1 7 0517 107817 11* 9790.6 10*  D+Q DCO=0.90 10
992.1 10 031 17163.1 16*  16171.1 15*  D+Q DCO=0.38 4
1000.2 7 505 5384.0 6% 4383.0 5* D+Q DCO=0.58 16
1004.89@ 7 05171 17681.3 17*  16676.3 16*
10052@ 7 1053 2459.5 4% 14543 2* Q DCO0=0.97 4
1020.3 7 0.7 1 51272 6% 41059 4*
1062.0 10 0.11 16167.1 15105.1
1074.1 8 087 112551 11- 101808 11- ©
1084.8 8 091 149346 15  13850.0 14~ D+Q DCO=1.19 10
1088.9 10 021 5384.0 6% 4294.9 4*
1093.4% 8 505 6219.8 7+ 5127.2 6* D+Q DCO=0.94 8
1095.7 9 2.12 73146 8* 6219.8 7*
1097.9 10 0.1 7 182612 17f  17163.1 16 D+Q DCO=0.84 10
1105.0 10 021 22212 200 21107 19°  D+Q DCO=0.60 6
1109.0¢ 10 0217 18638.8 18"  17530.0 17*
1113.89 8 031 176813 17t  16566.9 16*
1116.3 8 933 11297.6 12~  10180.8 11~ D+Q  -0223 DCO=0.80 4
1117.8 8 031 101446 10~ 9027.1 9~ D+Q DCO=0.76 6
1119.6 4 0.6 1 77241 8* 6604.4 8* D+QP DCO=0.88 10
1120% 23332 210 22212 20°
11202 8 0.3 1 7982.6 8§ 6862.9 6~
1129.4 8 6.73 101925 11* 9062.6 10+ D+Q  —-0456 DCO=1.107
1153.7 10 037 10180.8 11- 9027.1 9~
1157.04 8 0205 12570.1 12t  11413.1 11*
1161.1 8 40 3 3619.9 4% 2459.5 4* D+QP DCO=0.95 5
6: —1.28 21 or +0.01 20.
1170.5 8 0317 18461.0 17- 172902 16* D+Q¢ -0.106 DCO=0.57 6
1189.9 8 272 72735 10 6084.5 7~ D+QP DCO=1.01 17
1221.09 10 0.1 7 15105.1 13884.0 (13%)
1221.19 10 0.1 7 194825 (18%) 18261.2 17*
12238 9 137 118142 127 105909 11~ D+Q  —0.082 DCO=1.46 10
1226.1 9 415 74462 9* 6219.8 7* Q DCO=1.00 7
1229.9 9 08171 111168 11- 9886.6 10t  D+Q° —0.097 DCO=0.617
12452 9 362 105909 11° 93456 10  D+Q DCO=0.87 15
12459 9 272 73146 8* 6067.2 7* D+Q 0155 DCO=0.745
1256.4 9 232 6219.8 7+ 49645 (5" Q) DCO=0.86 22
1280% 24612 227 23332 21
1281.8 9 372 114744 12+ 101925 117 D+Q  -0558 DCO=1.108
1301.09 10 021 119963 12= 106947 100 Q DCO=1.02 17
1301.89 9 071 212479 20t 199457 19*
1306.0€ 10 017 127192 12t  11413.1 11*
130739 9 071 199457 19t  18638.8 18"
1312.0 9 041 162465 16- 149346 15~  D+Q DCO=1.18 17
1336.5 28 0.3 1 9062.6  10* 7724.1 8*
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38Niy-8 From ENSDF 28 Niz-8

28i(3°Ar,a2py)  2009J003,2006Ru02,2001Ru03 (continued)
7(58Ni) (continued)
E,f L Ei(level)  J7 E ® Multd ) Comments
4 i i i f i :
1344.7 2 0.7 1 4964.5 )t 3619.9 4%
1350.0 10 0.117 10694.7 10 9345.6 10~ b
1351.1 9 1.0 1 12356.7 127 11005.6 11~
1363.1 10 322 9345.6 10- 7982.6 8~ Q DCO=1.06 8
1363.8 10 021 16797.7 157 154339 13~ Q DCO=1.01 10
1370.0 10 2.11 7973.4 8t 6604.4 8* b
1378.6 10 1.6 1 7446.2 ot 6067.2 T+
1385.4 10 0.117 16797.7 15 15412.3 (137)
1386.7 10 151 11579.2 12 101925 117 D+Q -0.358 DCO0=0.92 9
1403.2 10 192 8717.9 9~ 7314.6 8* D+Q¢ -0.1370 DCO=0.59 6
1406.2 10 021 11996.3 127 105909 11~
1424.5 10 1.4 1 13238.1 137 11814.2 12~ D¢ DCO=0.81 7
1426.1 10 031 10144.6 10~ 87179 9~
1444.09 10 0.2 1 24211.8 22t 227679 21*
1444.49 10 2.11 8717.9 9~ 7273.5 7
14543 1 113 4 1454.3 2%t 0.0 0F Q DCO=1.05 5
1463.9 10 233 10180.8 11~ 87179 9~ Q DCO=1.16 6
14704 | 1.11 8074.3 8t 6604.4 8*
1474%f 16797.7 15~ 15324.2 14* Additional information 8.
1476.8 10 26.5 10 6604.4 8t 5127.2 6* Q DCO=1.227
15039 11 051 16797.7 15 15294.2 14% D¢ DCO=0.46 7
1511.5 11 0.4 1 9585.0 9~ 8074.3 8* D¢ DCO0O=0.62 9
15169 11 11.05 8120.6 9t 6604.4 8* D+Q -0.13 4 DCO0=0.70 3
1519.2¢ 11 0.3 1 22767.9 217 212479 207
153129 1 0.7 1 11116.8 11~ 9585.0 9~
1531.99 11 0.117 16797.7 15~ 152663 14*
1534.14 11 221 12831.4 137 11297.6 12~
1556.0 10 0.2 1 16797.7 15 15241.7 13~
15599 11 0.4 1 10882.0 11+ 9322.1 11* D+Qb DCO=1.2 3
1563.5 11 0.2 1 10590.9 11~ 9027.1 9~
1564.0 12 0.6 1 12155.0 127 10590.9 11~ D+Q +0.15 11 DCO=0.44 8
1564.3 10 0.117 14920.8 14 13356.5 13*
1581.3% 11 1.4 1 15709.3 157 141277 14* D+Q -0.22 4 DCO=1.46 12
Additional information 6.

1581.6% 11 021 8896.3? 7314.6 8*
1582.5% 11 031 12364.6 12 10781.7 11%
1583.0 11 0.117 18342 16— 16759 14~
15922 11 0.9 7 9666.8 10* 8074.3 8* Additional information 2.
1596.09 11 0.11 18342 16— 16746 14~
1598.09 10 021 19206 177 17608 15~
1609.4 11 1.6 1 15736.8 157 141277 14* D+Q DCO=1.89 11
1610.6 11 0.6 1 9585.0 9~ 7973.4 8* D¢ DCO=0.56 16
1617.0 11 1.0 7 9062.6 10* 7446.2 9*
1623.6% 11 031 19206 177 17582 15~
1632.0 10 0.8 1 11824.7 127 101925 117 D+Q -0.61 14 DCO=1.16 13
16322 11 021 10694.7 10~ 9062.6 10
1633.8 11 251 11814.2 127 10180.8 11~ D+Q -0.07 2 DCO=1.44 11
1634.0 11 051 18342 16— 16708 14~ Q DCO=1.04 11
1639.0 10 0.3 1 7724.1 8t 6084.5 7~
1644.6 12 041 16676.3 167 15030.9 14* Q DCO=1.11 10
1645.6 12 0.6 1 16566.9 167 14920.8 14* Q DCO=1.05 18
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38Niy -9 From ENSDF 38Niy-9
28i(3°Ar,a2py)  2009J003,2006Ru02,2001Ru03 (continued)
7(58Ni) (continued)
E,f LT Eevel) I7 E; X Multd B Comments

i /

1646.4 12 0.3 1 41059  4* 24595 4% b

1654.0 10 0217 150105 14* 13356.5 13*

1657.0 10 0.3 1 77241 8% 6067.2 7*

1657.0 12 067 12912.1 13~ 11255.1 11°

1664.0 12 187 18461.0 17- 167977 15 Q DC0=0.98 5

1665.0 12 081 166763 16* 150105 14t Q DCO=0.89 12

1668.0 12 061 18342 16~ 16674  (147)

1674.0 12 0217 150309 14t 13356.5 13*

1683.5€ 12 1471 110056 11— 93221 1%

168449 12 13010 60672 7* 4383.0 5% Q DCO=1.11 7

1688.0 12 097 152942 14* 13606.8 12 Q DCO0=0.99 7

1692.7 10 041 115792 12+  9886.6 10*

1694.2 12 172 9666.8 10*  7973.4 8% Q DCO0=0.92 16

1713.6 12 171 128314 13~ 111168 11- Q DCO=1.21 I5

1715.0 12 037 16171.1 15% 144559 13* Q DCO=0.94 9

1718.0 10 0.11 68455 (7*) 51272 6%

1718.3 12 207 130163 13~ 112976 12=  D+Q DCO=1.32 11

1723.04 13 021 19206 17 17483 15-

1731.1 12 2,17 15858.1 15% 141277 14t  D+Q DCO=1.22 7

1749.8 12 1417 130485 13~ 112976 12 D+Q DCO=1.01 10

1752.0 11 162 7973.4 8% 6219.8 7t D+Q 0378 DCO=0.958

1763.0 10 031 141277 14% 123646 12F

1764.1€ 12 505 53840 6% 3619.9 4* Q DCO=0.98 8

1764.1€ 12 0.5¢7 13238.1 13* 114744 12

1766.0 10 041 123567 12= 105909 11-

1773.0 10 0217 150105 14* 13238.1 13*

1789.0 13 0.1 7 12570.1 12* 10781.7 11*

1793.3 13 101 175300 17t 157368 15 Q DCO=1.06 14

1794.0 13 0971 20136 18~ 18342 160 Q DCO=1.01 7

1798.2 13 021 106947 10-  8896.3?

1807.5 13 1317 114744 12*  9666.8 10t  Q DCO=1.21 13

1811.4 13 1.11 9886.6 10t 80743 8% Q DCO=13 5

1813.8 13 037 119963 12- 10180.8 11-

1819.5 13 061 17530.0 17t 157093 15%

1823.7 13 1.07 176813 17t 15858.1 15t Q DCO=1.11 11

18353 4 021 42949  4* 2459.5 4* b

1835.6 13 0217 148522 15 130163 13~

1839.1 13 0217 17163.1 16* 153242 14t Q DCO=1.12 I8

1848.0 13 0.1 1 26059.6 23* 24211.8 22%

1853.8 13 09171 138500 14~ 119963 12= Q DCO=1.52 17

1854.3 13 201 80743  8* 6219.8 7t D+Q 0218 DCO=0.728

1861.0 13 051 142175 14~ 123567 120 Q DCO=0.95 17

1872.5 13 157 105909 11 87179 9- Q DCO=1.17 12

1876.4 13 6.43 9322.1 11t 74462 9% Q DCO=1.02 10

188154 13 0.61  13356.5 13+ 114744 12*

1896.6% 13 021 17163.1 16% 152663 14"

1899.9€ 13 1055 9345.6 10~ 74462 9% D+Q¢ -0.163 DCO=0.75 3

1901.0€ 14 071 21107 197 19206 17 Q DCO=0.87 5

1913.2 4 1.6 1 9886.6  10*  7973.4 8% Q DCO0=0.92 18

Additional information 3.

1915.6 13 3.0 1 7982.6 8~ 6067.2 7t D+Q¢ -0.176 DCO=0.78 9

1923.4 13 15010 43830 5* 2459.5 4* D+Q 402710 DCO=0.39 3

1930.3 14 222 7314.6 8% 5384.0 6% Q DCO=0.91 13
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58N
¢Niz-10

From ENSDF

58N
¢Nisz-10

28i(3°Ar,a2py)  2009J003,2006Ru02,2001Ru03 (continued)
7(58Ni) (continued)
E),T Iﬂ- E;(level) 7 Ef ) Mult.4 9 Comments
i /
1941.7 14 1.51 13238.1  13* 11297.6 12~ D¢ DCO=0.97 8
1944.8 14 0.7 1 17681.3 17" 15736.8 15* Q DCO=1.00 10
1962.2 14 121 18638.8  18* 16676.3 16" Q DCO=1.00 7
1965.0 14 0217 17290.2 16" 153242 147 Q DCO=1.12 22
1972.7 14 041 17681.3 17 15709.3 15F Q DCO=0.91 13
1974.1 14 0.9/ 12155.0 12~ 10180.8 11~ D+Q -0.27 10 DCO0=0.93 16
1976.0 14 0.117 15105.1 13129.1 (12%)
1988.7 14 2.11 20449.8 19~ 18461.0 17~ Q DCO=0.97 7
1996.0 14 1.31 17290.2  16% 15294.2 14* Q DCO=1.24 10
2021.2 14 2.6 3 14852.2 15~ 12831.4 13~ Q DCO=0.93 7
2022.2 14 0.7 1 14934.6 15~ 12912.1 13~ Q DCO=1.1 3
2023.9 12 0217 17290.2  16* 15266.3 14F
202909 10 031 10144.6 10~ 81149 8~
2031.09 14 111 81149 8~ 6084.5 7~
2044.3 14 041 13048.5 13~ 11005.6 11~
2057.0 20 0.117 15186.8  (13%) 13129.1 (12%)
2062.0 15 041 14217.5 14~ 12155.0 12~ Q DCO=1.01 14
2072.7 15 151 101925  11* 8120.6 9* Q DCO=1.16 11
2073.0 15 041 18638.8  18* 16566.9 16" Q DCO=1.06 9
2076.0 15 0.9/ 22212 20~ 20136 18~ Q DCO=1.04 8
2090.0% 15 031 11116.8 11~ 9027.1 9~ Q DCO=0.91 16
2090.0% 10 0.6 2 182612 17* 16171.1 15F Q DCO0=0.99 10
2092.0%20 0.11 17197 15105.1
2114.0 15 9.13 87179 9~ 6604.4 8* D(+Q)¢ -0.03 4 DCO0=0.59 3
2146.4 15 4.7 3 72735 77 5127.2 6% E1+M2¢ -0.19 6 DCO=0.74 6
Mult.: from DCO=0.48 15 and POL=+0.048
30 (20041z01).
21524 15 121 114744  12% 9322.1 11* D+Q -0.397 DCO=1.08 10
2162.9 9 0217 10144.6 10~ 7982.6 8~
2166.09 15 7.0 10 3619.9 4% 1454.3 2% Q DCO=1.06 7
216659 15 041 17018.8 14852.2 15~
21714 15 0217 12364.6  12* 101925 117
21749 15 0.117 12570.1  12% 10394.1 10"
2193.7 15 0.51 15242.3 13048.5 13~
2219.5 16 0.8 1 9666.8 10 74462 9* D+Q DCO=0.93 14
2225.0 16 0.6 1 23332 21~ 21107 19~ Q DCO=1.17 10
2229.6 16 0.9 1 7973.4 8" 57444 6% Q DCO=0.93 12
22499 16 0217 15266.3  14* 13016.3 13~
22634 16 121 19945.7  19% 17681.3 17* Q DCO=1.05 8
2276.9% 16 081 19567.2  18* 17290.2 16* Q DCO=0.95 9
Additional information 10.

2277.9% 16 021 152942  14* 13016.3 13~
2279.0% 19 041 16496.5 16~ 14217.5 14~ Q DCO=1.04 11
2283.04 16 0.117 16167.1 13884.0 (13%)
2320.0 16 0217 19482.5  (18%) 17163.1 16" Q) DCO=0.89 9
2343.0 20 041 7724.1 8" 5384.0 6% Q DCO=1.10 18
2344.0 16 1.6 1 9790.6  10* 7446.2 9% D+Q DCO=0.62 13
2349.7 16 1.7 1 22800 21° 20449.8 19~ E2 DCO=1.04 6
2377.8 17 0.117 12570.1  12* 101925 117
2390.1 17 0.7 1 12570.1  12% 10180.8 11~ D¢ DCO=0.58 10
2396.1 17 051 16246.5 16~ 13850.0 14~ Q DCO=1.88 21
2400.0 17 0.6 1 24612 22° 22212 20™ Q DCO=1.10 8
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58N
eNigg-11

From ENSDF

58
28

Niy-11

28i(3°Ar,a2py)  2009J003,2006Ru02,2001Ru03 (continued)
y(*®Ni) (continued)
E,f LT Edlevel) J7 B, 1 Mud 5

24109 17 .11 114744 12 9062.6 10* Q DCO=1.22 18

2415017 051 199457  19* 17530.0 17+ Q DCO=1.16 14

2431.017 021 12570.1 12* 10137.2 10*

24356 17 0.7 1 15266.3  14F 12831.4 13~ D¢ DCO=0.62 16

Additional information 5.

24367 172902 16" 14852.2 157

24599 17  2.82 9062.6 10" 6604.4 8* Q DCO=0.98 15

2462217 041 152942 147 12831.4 13~ D+Q¢ -0.137  DCO=0.64 6

2463.0 19 021 68455  (7%) 4383.0 5°

2467.9 17 141 118142 12~ 9345.6 10~ Q DCO=1.20 11

2470.0 17 041 15709.3  15F 13238.1 13*

2478.020 021 12364.6  12°* 9886.6 10*

24789 18 1.1 17 68629 6~ 4383.0 5F D¢ DCO=0.65 22

2501.1 18 1.0 17 15736.8  15* 13238.1 13* Q DCO=1.45 13

2502920 301 49645 (5 2459.5 4* D+Q —-0.52 11 DCO=1.059

2526518  0.11 12719.2  12* 10192.5 117

2546.0 18 041 16676.3 16" 14127.7 14* Q DCO=1.69 22

2565.018 051 208262  19* 18261.2 17* Q DCO=1.00 /0

2570918 031 22138 20* 19567.2 18* Q DCO=1.23 13

2586.325 031 13884.0  (13*) 11297.6 12 (D)¢ DCO=0.8 3

2587.018 041 25919 23~ 23332 21° Q DCO=1.07 11

2609.0 18 142 212479 20" 18638.8 18" Q DCO=1.07 13

2651.719 351 41059 4% 14543 27 Q DCO=0.97 15

2652219 091 12831.4 13~ 10180.8 11~ Q DCO=1.02 18

2668.519 22010 51272 6F 2459.5 4* Q DCO=1.10 7

2682.9 21 0317 12570.1 12* 9886.6 10* E,: 2683y shown in level scheme figure 3 of
2009J003, the energy and intensity are from
e-mail reply of Nov 14, 2009 from D.
Rudolph.

2688.4 19 121 10137.2  10* 7446.2 9*

2697.020 021 12364.6  12°* 9666.8 10*

2710219 041 10694.7 10~ 7982.6 8~ Q DCO=1.8 3

2746.6 19 2.6 2 101925 117 7446.2 9* Q DCO=1.35 15

2750519 0.6 1 25550 23~ 22800 21- Q DCO=1.116

2755.020 021 27367 24~ 24612 227 Q DCO=0.90 8

2757019 021 22240 (20%) 194825 (18%) Q DCO=1.13 13

2824320 081 227679 217 19945.7 19* Q DCO=1.24 25

2840.510 031 42949 4% 14543 2

2868+ 2868+x X

2914525  0.11 23741 21* 20826.2 19* Q DCO=1.32 16

2926920 334 53840 6F 2459.5 4* Q DCO=1.13 2/

2928.020  0.11 12719.2  12°F 9790.6 10*

29422 21 1.8 1 9027.1 9~ 6084.5 7~ Q DCO=1.02 22

2947925 071 44039 4% 14543 2 Q DCO=1.25 20

2949.030 0.1 1 19196 16246.5 16~

2964.0 19 0.7 1 24211.8 227 212479 20* Q DCO=1.07 11

3002.8 21 0.17 25141 22* 22138 20* Q DCO=0.97 12

3014.0 27 0.117 28933 25° 25919 23~ Q DC0=0.92 10

3045.0 21 0.17 13238.1 13* 10192.5 117

3062.0 21 0.7 1 9666.8 10" 6604.4 8*

3078.022  0.11 10394.1 10* 7314.6 8*

3125% 30490 (267) 27367 24~

3129.0 15 021 55889  (57) 2459.5 4*

3157.022  0.11 28707 257 25550 23~ Q DCO=1.09 11
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58N
eNiz-12

From ENSDF

58
28

Niy-12

28i(3°Ar,a2py)  2009J003,2006Ru02,2001Ru03 (continued)
58 . .
v(°°Ni) (continued)
B, LT Edevel) I Ep 0 Muid 5 Comments

3164.1 22 0.57 13356.5 13* 101925 11" Q DCO=1.3 3
3185.9 22 0.1 7 15010.5 14% 11824.7 12%
3206.0 30 0.1 7 15030.9 14* 118247 12*
3215% 6083+x 2868+x
3248.0 23 0.57 12570.1 12+ 9322.1 11* D+Q -0.44 11 DCO=1.21 14
3249.7 23 1.01 10694.7 10~ 7446.2 9 D¢ DCO0=0.67 17
3286.0 18 243 57444 6% 2459.5 4% Q DCO=0.98 19
3291.0 23 021 26059.6 23* 22767.9 21" Q DCO=133
3302.1 23 0.4 1 12364.6 12+ 9062.6 10* Q DCO=1.44 17
3336.0 23 1.07 10781.7 11+ 7446.2 9 Q DCO=1.13 I3
3379% 28933 25~ 25550 23~
3400.0 24 0271 12719.2 12* 9322.1 11%
3417.0 24 0.171 13606.8 12+ 101925 11" Mult.: El in table II of 2009J003 seems a

misprint.

Final level J”=11" in table II seems a

misprint, should be 117,
3431.0 24 0.2 1 15010.5 14% 11579.2 12%
3436.5f 24 0.1 1 154339 13~ 11996.3 12~
3445 2 0.7 1 14920.8 14* 114744 12* Q DCO0=0.99 22
3451.4 24 0.1 7 15030.9 14* 11579.2 12%
3466+ 32171 2277) 28707 25~
3480+ 33970 (287) 30490 (267)
3489.4 24 0.1 1 18342 16~ 14852.2 157 D(+Q) -0.02 14 DCO=0.54 12
3498.4 25 0.1 7 153242 14* 118247 12*
3498.7 24 041 9585.0 9~ 6084.5 7° Q DCO0=0.99 22
3507.0 25 0.1 7 12570.1 12+ 9062.6 10*
3533.0 20 1.1 7 10137.2 10* 6604.4 8 Q DCO=1.08 13
3536.4 30 0.8 7 15010.5 14* 114744 12* Q DCO=0.91 16
3556.0 25 0.57 15030.9 14% 11474.4 12% Q DCO=1.6 8
3564 32493 (277) 28933 25~
3584% 9667+x 6083+x
3606.0 30 0.17 12928 9322.1 11*
3624.3 13 09 1 6084.5 7" 2459.5 47 O DCO=1.26 17

Mult.: DCO consistent with pure octupole, E3

required by AJ”.
3655.0 26 0371 12719.2 12+ 9062.6 10" Q DCO=1.8 3
3688.3 28 0317 10293.5 9~ 6604.4 8 Additional information 4.
3750.0 26 0271 13943 101925 11"
3750 16797.7 15~ 13048.5 13~ Additional information 9.
3772.2 30 021 130949 (121 9322.1 11* (D+Q) DCO=1.2 3
3786% 32493 (77) 28707  25°
3788.0 27 027 10394.1 10* 6604.4 8*
3806.3 30 021 13129.1 12%) 9322.1 11" (D+Q) DCO=1.10 24
3838+ 37808 (307) 33970 (287)
3849.0 27 0.8 7 153242 14* 114744 12* Q DCO=1.04 13
3870i 36041 (297) 32171 277)
3965 3 0.17 16797.7 15~ 12831.4 13~ Q DCO=1.12 14
3966.2 28 0.81 11413.1 11+ 7446.2 9 Q DCO=1.16 19
4040% 36533 (297) 32493 277)
4136 4 0.1 1 154339 13~ 11297.6 127
4197% 42005 (327) 37808 (307)
4207.7 30 0.1 7 10293.5 9~ 6084.5 77

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Jo03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2006Ru02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Ru03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Jo03,B
https://www.nndc.bnl.gov/ensnds/58/Ni/58ni_28si_36ar_a2pg_documents.pdf
https://www.nndc.bnl.gov/ensnds/58/Ni/58ni_28si_36ar_a2pg_documents.pdf

58N
5¢Niz-13

From ENSDF

58N
2¢Niz-13

28i(3°Ar,a2py)  2009J003,2006Ru02,2001Ru03 (continued)
7(58Ni) (continued)
E),T Iﬂ- E;(level) Iz Ef J;Z Mult.4 Comments

4261730 0.11 144559 13* 101925 11*

4283931 011 136068 12* 9322.1 11*  D+Q  DCO=0.70 I2

4288% 40329 (317) 36041  (297)

4310 3 0.11 13632 9322.1 11*

4320030 0.11 104048 (97) 6084.5 7-

4396% 40930 (317) 36533  (297)

4997 4 0.1 7 15186.8 (I13*) 101925 11*

¥ From 2009J003, unless otherwise stated.
¥ From 2006Ru02 In 28Si(328,2py) reaction.

# From 2001Ru03.

@ Unresolved doublet.
& Unresolved triplet.

¢ Unresolved doublet, the other component is an impurity.

b AJ=0 transition.

¢ AJ=1, D+Q or D from yy(6)(DCO); E1+M2 or El from AJ”.
4 2009J003 assign M1+E2 to most transitions where some mixing is indicated from measured DCO ratios. Since the level lifetimes
are not available In most cases, the evaluators assign (M1+E2) only for those transitions of 1 MeV or less, based on RUL. Above

this energy, RUL=1 allows small M2 admixtures, although, unlikely from band assignments and other structure features.
¢ Multiply placed with intensity suitably divided.

J Placement of transition in the level scheme is uncertain.
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8Ni,-14 From ENSDF 28 Nis-14

288i(%Ar,a2py)  2009J003,2006Ru02,2001Ru03

Legend

Level Schem
evel Scheme e < 2w

Intensities: Relative I, ———— I, < 10%x10™
> L, > 10%xI*

-
S0
B3 9667+x
&
& 6083+x
&
i 2868+x
[ ) <
G2) _ 42005
=)
- Gl
G1) Y& 40930
61D ke 40329
So
L3¢)
(G il 37808
D
_ I
297) PN 36533
@9) ° 36041
&
287) 3 33970
e I
N
277) SEE 32493
(C2) 2171
57 >
(267) ~ S 3 30490
N (%
IS
25— e (;b’ & 28933
25 K 28707
24~ KNI 27367
237 NN 26059.6
- ¥ S <o /
23’ \ e@f § ENEN S . 25919
23 r‘\;i(ﬁei% N\ N 25550
22+ r(l\iéviQQ OQ«ligﬁ-’ 25141
22° SRS SR 24612
22+ v v Y $X 24211.8
21- i 23332
20 22800
21+ 22767.9
20 22012
20° 22138
20" 21247.9
0+ 0.0
58N
25Nisg
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38Niy-15 From ENSDF 2§Nig-15

288i(%Ar,a2py)  2009J003,2006Ru02,2001Ru03

Legend
Level Scheme (continued)

— L, < 2%xI*
Intensities: Relative I, ———— I, < 10%x10™
> L, > 10%xIy*

<
K
(oY
°
N
2L - S 23741
[e%
NN
&
o
21~ VS oS 23332
g &
S OQ N
21 A . 22800
21+ NANEN 22767.9
o9
s o &
& SS o
(20%) NS g 22240
20~ 2 22212
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X
o é\ Q« QQ\
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) S
20 IS 212479
2 RN 21107
E N
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N
- N
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S oo
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S % .
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& ST v e S
18" VAT SIS 19567.2
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. S~ VY & 19206
_ 19196
oﬁvo\w Y9 <
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S N
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16~ 18342
17 ' 18261.2
17 17681.3
15~ 17608
= 17582
17+ 17530.0
15~ 17483
16+ 17290.2
16" 17163.1
B 167977 17ps 11
16" 16676.3
16+ 16566.9
16~ 16246.5
0+ 0.0
58N
25Ni3g
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58
28

Niy-16

From ENSDF

58N
¢Niz-16

288i(%Ar,a2py)  2009J003,2006Ru02,2001Ru03

Level Scheme (continued)

Intensities: Relative I,

Legend

Iy < 2%xIy™
Iy < 10%xIy*
Iy > 10%xTy*
v Decay (Uncertain)

16~ S 18342
177 > S 18261.2
RN
coodL
IIRES oo
17+ SEETE S0 176813
2. o _ .
C’?;g \8’%0‘7}? o Q{\j
17+ NN % Jo o - 17530.0
OSS IL38
FISL & O
L6+ TS & @Q\,?\‘QLQL TS 17290.2
T S é,,o?\igag@;g,@ 17197
16™ sf%ie_, 29— ‘9\,“]“0 17163.1
VLTSI LS 17018.8
N NN N INNTY N .
15~ T I IS 16797.7
147 * 0009 16759
) SRS S
M \ FEFIT &S 16746
14 I e N7 2 SN T
16+ ' Dol O \ 16676.3
= t B N

(147) v I SN o 16674
oF T ' 16566.9
16~ | 16496.5

|

|
15" I 16171.1

|

|

|
15+ | 15858.1
15+ l 15736.8
15+ | 15709.3
13- l 15433.9
as7) I 15412.3
14+ v 15324.2
14+ 15294.2
14+ 15266.3
13- 15241.7
15105.1
Ve 15030.9
e 15010.5
14+ 14920.8
15~ 148522
14~ 14217.5
14+ 14127.7
13- 13048.5
13- 12831.4
ot 0.0

58N7;
25Ni3g

17ps 11
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8Niy,-17 From ENSDF 28Nisg-17
28Si(3%Ar, o 2py)  2009J003,2006Ru02,2001Ru03 Legend
Level Scheme (continued) —_—

L < 2%xIe

. . » max
Intensities: Relative I, Ly < 10%xIy
— Iy > 10%><I’77‘”‘
,,,,,, » Y Decay (Uncertain)
X
° o
OQ g <
N N (e% v
= : . N N
~ :? é\’ %Q. S QT
16 S S 16246.5
15+ S—S > 16171.1
Qp\ — S 16167.1
~ > N 9 >
J6 o9 2 & &
L >y 5 o SR
15+ © Qi\e@in?;@;@ig 15858.1
= VNN TS — e N 15736.8
T 4 S o L 15709.3
15 ST L, 708
L L g 9 SIS
I3 YO R RS 8 5 154339
e ! O SR 153242
e : F—A— 15294.2
Ve l i 15266.3
| 15242.3
: 15105.1
14+ | 15030.9
e i 15010.5
15~ | 14934.6
|
|
|
13+ ! 14455.9
|
|
|
14+ | 14127.7
|
|
(13%) | 13884.0
14~ } 13850.0
|
|
12+ | 13606.8
|
|
|
|
I3+ v ! | 13238.1
|
13- | 13048.5
13- ; 13016.3
|
13- | 12831.4
|
|
|
|
|
|
|
|
|
|
|
|
12- v 11996.3
12+ 11824.7
12" 11474.4
12~ 11297.6
0+ 0.0
S8NJ;
28Nz
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38Niy,-18 From ENSDF 25 Nig-18

288i(%Ar,a2py)  2009J003,2006Ru02,2001Ru03

Legend
Level Scheme (continued)

— L, < 2%xI*
Intensities: Relative I, ———— I, < 10%x10™
> L, > 10%xI*

S N NN
Q > )
N N N Q N
SRS N S
(3" Y S5 eSS Sy sy S 15186.8
— e Q— QI — O ——— O
S Y B e &Y v oo o o o S I 15105.1
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- A - A S S
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= F— 5 S 14934.6
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¥ &4
14— v N N@i@v o 14217.5
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S
o 13943
(137) 13884.0
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13+ 13356.5
13+ 13238.1
(12%) 13129.1
13- 13016.3
13- 12912.1
13- 12831.4
12+ 12364.6
12~ 12356.7
12- 12155.0
12+ 11824.7
12+ 11579.2
12+ 11474.4
" 10192.5
0+ 0.0
58N
25Nisg
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38Niy,-19 From ENSDF 2sNigg19

BSi(%Ar,a2py)  2009J003,2006Ru02,2001Ru03

Level Scheme (continued) Legend

. Inten51t16%s: Rel'atlve .Iy N > I,< 2% Xlr}:lax

@ Multiply placed: intensity suitably divided > 1, < 10%x1

— > IO%XI';"L‘

o §
D (o% 2
":8 S § 9\
o S N Q
g L 8 ¥ S ~
(13%) A i S 13884.0
14~ S—F—3 13850.0
S 28
B " 13632
12+ S—eo v —s—s—o 13606.8
NN R SV S S Y
I RS NS 03 03 03 & S
DN S A N o 88 R~ 7 S N3
13+ AN MR MNP ~ Y S 13356.5
- RN & MQL%Q* s 13238.1
a2+ Sy —— 13129.1
i%50) @—\—\N@ﬁ 13094.9
13~ 13048.5
13~ 13016.3
13~ 12912.1
12+ 12719.2
12+ 12570.1
12+ 12364.6
12~ 11996.3
12~ 11814.2
12+ 11474.4
12~ 11297.6
- 11005.6
1+ 10192.5
1+ 9322.1
0* 0.0
58N
28Ni3g
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58N
eNisz-20

From ENSDF

58N
eNiz-20

288i(30Ar,a2py)

2009J003,2006Ru02,2001Ru03

Level Scheme (continued)

Intensities: Relative I,

Legend

— L, < 2%xI®

@ Multiply placed: intensity suitably divided — I, <10%xIy*
—> L, > 10%xIy*
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J8Ni,,-21 From ENSDF

58
28 5 Nisp-21

288i(3°Ar,a2py)  2009J003,2006Ru02,2001Ru03

Level Scheme (continued) Legend

. Intensme.s: Rel-atlve .Iy N > I,< 2% Xlr}:lax

@ Multiply placed: intensity suitably divided > 1, < 10%x1

> L, > 10%xIy*

N
S N
o ¥ o
S L)
N)Q S & I %
& o SN - Q
S v & & “
12~ N N &E Qg Q;Qoi S 11297.6
- ST YT X 11255.1
e\@ 3 Q’l Y ,(O )
e SN RN S 11116.8
- ST 5T N v
11 o o S S [ 11005.6
1 VS ReTITSS 2 g3 10882.0
—Jffao\—f\f V=== 0«7(\-’ Q’( —$

1 i S 10781.7
10~ 10694.7
- 10590.9
) 10404.8
10+ 10394.1
9~ 10293.5
11 10180.8
10~ 10144.6
Lo+ 9886.6
10+ 9790.6
9~ 9585.0
10~ 9345.6
1+ 9322.1
10+ 9062.6
9~ 9027.1
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e 88963
9~ 8717.9
8~ 7982.6
9+ 7446.2
8+ 7314.6
8+ 6604.4
7 6084.5
0" 0.0

58N
>3 Nis

21



(44

8¢
8¢

N

0€;

+0

00

SN N oo <o |o oo 0 |00 |00 |00 o Ne) ! O = — = O = |= |= — = ==
RS + BEES + T+ i | T le —|o ASHEEE Slo|= =
| + +|7 EO T+
I
I
I
I
I
! 2746
! 25
0>,
| 5 6%
; g 4 ls
3. Dy
| 27532 Qg
| ‘/5370\9 2>
| (3‘?35. 0.3-3
e
T <7 (2
‘ 5,29 A/’/%g,
29 05 ‘)/g
1 (q540 0
I 6,
[ 175,05
I 206°% 1y
I ‘9./ xo
D35 1" 003705
| 20 0,
| (1‘&(5,‘01 4
/9 'q/
I //3'3 .
. Ly
By, F oo
I g 07,
3 0 7
0
I 62_0 *0
7 2,005 ‘6
0 I3 R
69, D,
‘ 15022 50
| 395 Q 0.(;»
3 <o X4 >
T Y9 . 1" @
4 ‘9
1 5,7
: {05 90
/5/ D,
| 7 5706
| ‘999 00‘
‘ 1529 4, )y
- 69‘?'/ ‘)(Q/
| PR Q03505
! 2 KO ‘
T ) Q 2)
I 9 64 ‘g
' 6/7 |29 i
L 73,0 ;=&
337 7
| 905 -0
| 4 05 ‘
ay,
I
le /%,
N | %,
] & 4
I
I
0
(Y/QQ ?
%55 O, |
390 0,94
(7_\f xo /0 |
203, " D05 [
791740 7] I
8 /./ e
1,33 I
“o O"O |
‘7 20 |
| ~<'-
! \Y
I
[ )
I N
| X
S N o NISEES = O |\ (D [= |= 2 o |22 W | QR |2 [® = === 8
o0 — fe) = & [} ~|00 [ [— [ — ‘\D S 3= N [ [e (= O (oo W (& oo \O N
Ft Dot b WO h el ol Pl ol g ~ IS N D [ S A =l bl il o
o oo IS o fto — & lo|wlolo ) [N — o ol | | o [ [oo [

1X%01 > *1
wlIX%T >4

A
xput

papIAIp A[qeins Aysuajur :padeld Adnnn @

A1 ARy :SonISuSIU]

puaSo

(PaNUNUO0D) SWAYOS [9AT

Adzoav  )iS.

€ONAT00TTONAIN0C €00L600T

7N

AdSNH wolq

7N



+0

+8
+6
8
+8

14
8T
8¢S

N

0€;

00

o~ o I ~ | N =~ |on N - o0 ~
+ + g o |7 S S I N
T - —
Y55 O
75,0
6.8
,(‘Q
‘/1/17("-6*9
| 58 5
e
3,
2
20
.9
7, 03
7593
9 O
L 05"
3")\
O)(
o ) NS I ) w o i o [ [y =y o (o N
N (o)} B |L2 Nel — ) wn ~J (=Nl S D o0 |00 [\
wn — \O |oo (o 553 o0 o0 S A [0 (= o =N ~
) S 218 2NOE BEORER =GR o
n N=) Nejl () W [’5} (=] N} ~ ™ [ oo =~ W [\© W

9vIeL
[
I'vCLL
PELOL
9°786L

Wk IX%0T < 41

1X%01 > *1
wlIX%T >4

A
xput

papIAIp A[qeins Aysuajur :padeld A[dnnn @

A1 ARy :SonIsuIU]

puaSo

(panunuod) JWAYIS [9A]

Adzorv g IS,

€ONAT00TTONAIN0C €00L600T

ez-%INgS

AdSNH wolq

ez-%INSe



8Nl -24 From ENSDF 28 Nisg-24

2BSi(%Ar,a2py)  2009J003,2006Ru02,2001Ru03

Legend
Level Scheme (continued)

— I, < 2%xI@

Intensities: Relative I, —— I, < 10%x10™
@ Multiply placed: intensity suitably divided — I, > lo%xlr;uzx
,,,,,, » Y Decay (Uncertain)
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38Niy-25 From ENSDF 2§Nig25

28i(3°Ar,a2py)  2009J003,2006Ru02,2001Ru03

Band(B): Band based on

16, a=0
Band(A): Band based on
157, a=1 (327) 42005
317) 40930
4197
4396
(307) 37808
29) 36533
3838
4040 28) 33970
277) 32493
3480
3564 (267) 30490
25 28933 3125
3014 24~ 27367
23~ 25919

Jde , 24612
- oy 2333 2400
20 22212

2755

Band(D): Band based on

227
Band(C): Band based on 21+
15323,14"
(20%) 22240
"
2757 19

16" ¥
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14F ¥

19482.5

17163.1

15324.2

13+

5887
28 Nis

14455,13*

2914

2565

1715

23741

20826.2

18261.2

16171.1

14455.9

Band(E): Band based on

9585,9~

17018.8
2166

15~ 14852.2
2021

13- 12831.4
1714

11~y 1111638
1531

9- v 95850

Band(F): AJ=1 band based on 10694,
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38Ny -26 From ENSDF 28 Nizg-26

28i(3°Ar,a2py)  2009J003,2006Ru02,2001Ru03 (continued)

Band(I): AJ=1 band based on 7724,

8+
14+ 14920.8
1564
13+ 13356.5
3445
1882
3164
12+ 11474.4
Band(G): Yrast (g.s.)
band 1282
+
10% 10137.2  Band(H): AJ=1 band based on 3472, 11 2411 101925
1129
2073 l 9062.6
941
35 1336
l 8120.6
' =
396 7724.1

8t
Q2 N
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0+ v 0.0

58Ny
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58
28

Niy-27

From ENSDF

58N
28N130-27

Band(J): Band based on

22"

2Si(3°Ar,02py)

2009J003,2006Ru02,2001Ru03 (continued)

25~ 28707
3157
Band(j): Band based on
19945,19"
23+ 26059.6
23~ v 25550
3291
2750
, 227679 21y 22800
2350
24
19~ v 204498
v 19945.7
1989

Band(K): SD-1 band

5887
28 Nis

18461.0

16797.7

Band(L): SD-2 band

22+ 25141
3003

20" v 22138
2571

18" vy 19567.2

77

y 17290.2

1996

15294.2

1688

12+ 13606.8
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