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NDS 196,17 (2024) 30-Sep-2023

2019Gh09: E=72.5 MeV 30 beam was produced from the 15-UD pelletron accelerator at the Inter University Accelerator Centre
(IUAC), New Delhi. Target was 1.0 mg/cm? 32Cr (+99% enriched) on a 8.0 mg/cm® Au backing. y rays were detected with the
Indian National Gamma Array (INGA) consisting of 14 Compton-suppressed HPGe clovers. Measured Ey, Iy, yy-coin,
yy(DCO), y(pol). Deduced levels, J, &, y-ray multipolarities, branching ratios. Comparisons with theoretical calculations.

637n Levels

EdeveDT 7% | Edevel' yrk E(level)t ek E(level)t i
0.0 32° | 28267328 112 | 4684.3 8 6385.6 5

192918  52° | 2934.6530 13/2~ | 477636 648756  (23/2%)
64990 8  52- | 335756 5076.4 6 6569.64 21  23/2"
106321 7 72~ | 3480.84  (13/2%) | 5076.70 28  (19/2%) | 7524.7 7

120639 13 7/2~ | 35277524 13/2~ | 533485 761054 25/2°
1436.52 31 92~ | 3764.21 17 17/2* | 53462319 212+ 7926.16 23 272
1703.00 71 9/2* | 3770.00 17 (1522)* | 5406.62 28 17/2" 9096.0 4  (29/27)
2050.42 12 92~ | 425738 5424.62 26 17/2" 977356  (31/27)
2318.82 12 1172~ | 4355.11 26 (15/27) | 5916.23 27 19/2~ | 11048.5 7
2585.30 14 13/2* | 4365.6 5 6233.84 25  21/2"

¥ From a least-squares fit to y-ray energies.
 As given in 2019Gh09, based on known assignments of low-lying levels, measured yy(DCO) and y(pol). When considered in
Adopted Levels, the firm assignments for high-spin states from this dataset will be placed in parentheses if there are no strong
supporting arguments.

y(%3Zn)

E,f L# Ei(level) 7 E; " Mult.# Comments
19297 2198 19291 52~ 0.0 3/2° p& R(DCO)=0.56 8.
266.5 5 124  1703.00 9/2* 1436.52 9/2-
317.6 5 1.85  6233.84 21/2- 5916.23 19/2- D+Q)@ R(DCO)=0.68 34.
335.8 5 0.84  6569.64 232~ 6233.84 21/2- D+Q)@ R(DC0)=0.76 33.
41331 1728 106321 727 649.90 5/2- M1+E2)%  R(DCO)=0.56 7, POL=—0.02 8.
42125 1.87 47763 4355.11 (15/27)
4569 5 1916 64990 52 192.91 5/2- D¢ R(DCO)=1.02 34.
49165 591623  19/2- 5424.62 17/2~
496.6 1 1327  1703.00 9/2* 1206.39 7/2- & R(DCO)=0.71 11, POL=—0.15 6.

Mult.: negative POL indicates M1, but E1 expected
from AJ”.

509.6 5 1.37 591623  19/2- 5406.62 17/2~
530.8 5 1.66 33575 2826.73 1121
570.0 5 0.85 591623  19/2- 5346.23 21/2*
590.9 5 094 435511 (15/27) 376421 17/2*
595.6 5 238  4365.6 3770.00 (15/2)*
6158 5 2934.65 13/2° 2318.82 11/2-
639.8 1 109323 1703.00 9/2* 1063.21 7/2- p& R(DCO)=0.50 4, POL=+0.01 5.
64991 1657 649.90  5/2- 0.0 3/2° MI1+E2)%¢  R(DC0)=0.48 8, POL=+0.03 /1.
653.4 5 285  6569.64 23/2° 5916.23 19/2-
654 1 3480.8 (13/2%)  2826.73 1129
7213 5 196 5076.4 4355.11 (15/27)
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2019Gh09 (continued)

y(63 Zn) (continued)

EJ Iyi E;(level) I Ef J;E Mult.# Comments
809.2 3 7.6 7 6233.84 21/2-  5424.62 172 @ R(DCO)=1.8 13.
827.2 3 375 6233.84 212~ 5406.62 172~
87031 13.87 106321 7/2- 19291 5/2- M1+E2%  R(DC0)=0.83 19, POL=-0.16 17.
874.3 5 196 4355.11 (15/27) 3480.8 (13/2%)
882.31  78.824 2585.30  13/2* 1703.00 9/2* E2@ R(DCO)=0.99 12, POL=+0.11 6.
887.6 5 6233.84 212~ 5346.23 21/2*
899.8 5 4257.3 3357.5
9432 5 2696 3770.00 (15/2)* 2826.73 1129
98721 121 2050.42  9/2- 106321 7/2- @ R(DCO)=1.37 72.
1013.4 3 8.17 1206.39  7/2- 19291 5/2- M1& R(DCO)=0.51 15, POL=—0.25 22.
1039.4 5 228 6385.6 5346.23 21/2*
1063.2 1 100 1063.21  7/2- 0.0 3/2° & R(DC0)=0.99 12, POL=+0.19 4.
11237 3 317 2826.73 11249 1703.00 9/2* D+Q)%  R(DCO)=1.67 67.
1139.0 5 224 7524.7 6385.6
115725 1.0 4 6233.84 21/2~  5076.70 (19/2%)
1169.8 5 9096.0  (29/27) 7926.16 27/20)
117891  66.6 20 376421 172+ 258530 132¢  E2% R(DCO)=0.97 11, POL=+0.15 6.
118471 1357 3770.00 (15/2)t 2585.30 13/2* Q% R(DCO)=1.39 31, POL=+0.04 I4.
1206.4 3 6.85 1206.39 72~ 0.0 3/2° E2& R(DCO)=1.02 36, POL=+0.07 16.
12089 5 226 352775 13/2~  2318.82 112~
122341 2739 6569.64 232~ 534623 212+  E1& R(DC0)=0.49 8, POL=+0.15 3.
1243.6 5 1436.52  9/2- 19291 5/2-
125561 1217 2318.82  11/2- 1063.21 7/2- Q@ R(DC0)=0.98 37.
1306.7 3 5.6 10 5076.70  (19/2%) 3770.00 (15/2* @ R(DCO)=1.0 5.
13125 5 1.04 5076.70  (19/27) 3764.21 17/2* @ R(DCO)=1.01 60.
1326.7 5 287 4684.3 3357.5
135651  11.0 21 7926.16  27/20)  6569.64 23/2~ Q% R(DC0)=0.83 I8.
1376.6 3 398 7610.5  25/2-  6233.84 21/2
1410.8 5 64875  (23/2%) 5076.70 (19/2%)
14773 3 307 352775 132~ 2050.42 9/2°
14855 5 9096.0  (29/27) 7610.5 25/2~
1498.1 5 2934.65 13/2- 1436.52 9/2~
1510.0 5 1.7 4 1703.00  9/2* 192,91 5/2-
1561.1 5 1.84 5916.23 19/2=  4355.11 (1527)
1570.6 5 5334.8 3764.21 17/2*
158201 30510 5346.23 212+ 376421 17/2¢  E2% R(DC0)=0.97 12, POL=+0.16 5.
1660.4 5 5424.62 172~ 376421 17/2*
1769.8 3 6.36 4355.11 (15/27) 258530 13/2* D+Q¥  R(DCO)=0.76 20.
17777 5 246 3480.8  (13/2%) 1703.00 9/2*
18473 5 9773.5  (31/27) 7926.16 2720
185755 2050.42  9/2- 192.91 5/2-
1878.8 5 135 5406.62  17/2- 3527.75 132~ @ R(DCO)=1.25 80.
1896.8 5 5424.62 172~ 3527.75 13/2-
195255 0.76 28 11048.5 9096.0  (29/27)
24719 5 5406.62 17/2=  2934.65 13/2-
2489.9 5 5424.62  17/2~  2934.65 13/2-

 The uncertainties are from 0.1 to 0.5 keV depending on intensities from a general statement in 2019Gh09. According to that, the
evaluator has made the following assignments: AEy=0.1 keV for Iy>10, 0.3 keV if Iy>3, and 0.5 keV if Iy<3.
¥ Relative to Iy(1063.3y)=100 (2019Gh09). The quoted uncertainty includes the fitting error plus a systematic uncertainty of 3%
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2¢r(80,a3ny)  2019Gh09 (continued)

7(63Zn) (continued)

due to the uncertainties in efficiency and background subtraction (2019Gh09).

# Deduced by the evaluator from yy(DCO) and y(pol) in 2019Gh09. Expected of R(DCO) for stretched dipole and quadrupole
transitions are ~0.5 (1.0) and =1.0 (2.0), respectively when gating on a stretched quadrupole (dipole) transition (2019Gh09). For
POL values from y(pol), positive value indicates electric nature and negative value for magnetic nature; a near zero value
indicates a strong admixture (2019Gh09).

@ DCO gate on E2, 1064y.

& DCO gate on E2, 882y.

¢ DCO gate on El, 640y.
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Legend

Level Schem
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Legend
Level Scheme (continued)
— < 2%xIw
Intensities: Relative I, — I< lo%xlz;lux
— ;> 10% X1
™
e
S
*
Lo
&7
(15/27) YOS 4355.11
e 42573
"2‘7 ©
8 &
o $
oo
(15/2)* > ¥ 8 R 3770.00
17/2* -, 3764.21
2D v
IS
132" MR- SN 3527.75
(13/2%) & 3480.8
° 3357.5
N
N
S
o,°°\' 5 g
g
132- AL S, 2934.65
> b
112(+) N & 2826.73
i
sy
<
132 T 9 258530
[e2
©
&
112" ~ 2318.82
) N
92~ ~ O o 2050.42
7
0 Q\Q 'C?! \(‘j
SR
SEFS
912" N e 1703.00
o
Foe v
92~ NS 1436.52
Q===
»oow S & L
SR @7 & §
o
772” TN NES 1206.39
[N
7/2- S eV & 106321
o
I
Sq
> S
o
5~ S = 649.90
S
2
Q
8
W\
512 < 192.91
3/2- 0.0
63
304033




	6330Zn33 
	52Cr(18O,3n)


