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2009I001: E=70 MeV 90 beam produced from the XTU Tandem Accelerator at Legnaro National Laboratory. Target of 2*Mg
foils. Detectors: the GASP array consisting of 40 Compton-suppressed HPGe detectors and an 80-element bismuth germanate ball.
Measured Ey, Iy, y(6), yy-coin. Deduced levels, J, , T, using Doppler Shift Attenuation Method (DSAM).

37C1 Levels

E(level)’ AET VP E(level)’ i Tyt E(level) " ik
0.0& 32+ 6799.36% 11 132+ 041ps7 | 9795.1%5  19p2*
3085.87% 18 52t 7020.29% 17 1502+ 10104.5 4 172+
31032148 7/2° 726909 4 132+ 10307.8 11 19/2-
4009.984 8 92~ 7452744 10 152~ 0.3 ps4 | 10571.19 5 19p2*
4272.7 3 72" 7561.28 19 13/2* 10962.58¢ 22 21/2~
446032 21 72" 7857.699 16 152* 0.85ps 15 | 11398794  23/2"
45458549 112" 8070.8 3 152~ 114324% 5 21p2*
4903.65% 19 72+ 8529.91 14  15/2* 11973.99 14 (212
4920.524 15 92~ 8670.5 11 152" 12476.0 7 232"
5270734 9 132" 8701.99% 21 172+ 13840.8¢ 8 25/2~
5546.95¢ 10 112~ 0.4 ps5 | 87152 15 15/2" 13842.9% 9 (25/2%)
5594.85% 12 9p* 8811.989 79 172* 038 ps 11 | 15448% 3 (27/27)
5705.09 10 112~ 0.16ps 5 | 8910.86% 14 192~ 068 ps & | 17008.7% 13 (29/2+)
6046.01% 10 1172+ 9169.2 7 172+
6196.13 24 112~ 9428.48% 22 172~

* From least-squares fit to Ey’s. Normalized 2 is 1.7, somewhat higher than critical ¥?=1.5. It seems that uncertainties of some
of the high-energy y rays are underestimated in 20091001. Two y rays (671.6 and 2181.6) are poorly fitted, deviating by more
than 3 standard deviations.

# From R(ADO).

# From 20091001 using DSAM.

@ Band(A): Sequence of levels based on 13/27.

& Band(B): Sequence of levels based on g.s.

¢ Band(C): Sequence of levels based on 7/27.

y(’Ch

R(ADO)=[1,(34°)+1,(146°)]/21,(90°). Expected ratios are: ~0.8 for AJ=1, dipole; ~1.35 for AJ=2, quadrupole and ~1.4 for
AJ=0, D+Q transitions (<0.8 for negative ¢ and >0.8 for positive 9).

E, I, Edevel) J7 E; i Mult. ¥ Comments
15763 021 570509 112~ 5546.95 11/2~
22091 121 702029 152F 6799.36 13/2*
28163 061 8811.98 172F 852991 152+
296.12 021 7857.69 152F 7561.28 13/2*
43441 062 570509 112~ 527073 132~
45121 272 604601 112 5594.85 92F Ml R(AD0)=0.89 16.
46739 021 91692 172 8701.99 17/2*
517.83 052 942848 17/~ 8910.86 19/2~
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24Mg('°0,3py)

20091001 (continued)

y(7Cl) (continued)

E,f I,  Eilevel) 7 E; Ve Multt ot Comments
535.71 78 5 454585 11/27 4009.98 9/2~ M1 R(ADO)=0.84 2.
588.1 6 042 7857.69  15/2* 7269.0 13/2*

626.4 2 052 5546.95 11/2 4920.52 9/2~
653.6 2 1.13 7452.74  15/2~ 6799.36 13/2* El R(ADO)=0.78 11.
671.6 2 0.6 3 8529.91 15/2* 7857.69 15/2* E,: level-energy difference=672.2.
691.3 3 082 5594.85 9/2* 4903.65 7/2* MI+E2 R(ADO)=1.8 4.
724.6 1 373 5270.73  13/2~ 454585 11/2= MI+E2 R(ADO)=1.01 8.
741.5 3 052 8811.98 17/2* 8070.8 152~ ElI R(ADO)=0.69 21.
753.4 1 109 10 6799.36  13/2* 6046.01 11/2* Ml R(ADO)=0.87 11.
761.6 2 133 7561.28  13/2* 6799.36 13/2* Ml R(ADO)=1.45 20.
776.1 9 042 10571.1 19/2* 9795.1 19/2*
784.4 3 142 5705.09 11/27 4920.52 9/2~ Ml R(ADO)=0.98 18.
837.4 3 0.6 2 7857.69  15/2* 7020.29 15/2F
861.4 4 052 114324 212+ 10571.1 19/2*
906.8 1 853 4009.98  9/27 3103.21 7/27 MI+E2 R(ADO)=1.45 8.
91125 355 4920.52  9/2~ 4009.98 9/2~
974.4 1 509 7020.29  15/2* 6046.01 11/2* E2 R(ADO)=1.7 4.
1001.2 7 9.6 10 554695 11/27 4545.85 11/2= Ml R(ADO)=1.51 17.
1058.1 2 455 7857.69  15/2* 6799.36 13/2* Ml R(ADO)=0.81 /1.
1093.3 6 042 9795.1 19/2* 8701.99 17/2*
11254 4 14 4 6046.01  11/2* 4920.52 9/2~ El R(ADO)=0.80 25.
11424 2 113 6046.01  11/2* 4903.65 7/2* E2 R(ADO)=1.6 5.
1159.2 1 11.6 4 5705.09 11/27 4545.85 11/2= Ml R(ADO)=1.29 §.
1169.5 3 445 4272.7 727 3103.21 7/27 MI+E2 R(ADO)=1.31 19.
1204.4 2 225 6799.36  13/2* 5594.85 9/2*
12227 4 204 7269.0 13/2* 6046.01 112* Ml R(ADO)=0.75 12.
12446 6 082 5705.09 11/27 4460.32 7/2
1252.4 3 475 6799.36  13/2* 5546.95 11/2= El R(ADO)=0.83 10.
1256.4 3 1.75 7452.74  15/2~ 6196.13 11/2~
1260.6 1 245 5270.73  13/2~ 4009.98 9/2~
12754 3 445 6196.13  11/27 4920.52 9/2~ Ml R(ADO)=0.85 11.
1357.1 3 1.6 2 4460.32  7/27 3103.21 7/2° R(ADO)=1.26 22.
13744 2 1.12 4460.32  7/27 3085.87 5/2*
14324 5 182 5705.09 11/2~ 4272.7  7/2°
1442.6 1 344 4545.85 11/2~ 3103.21 7/27 E2 R(ADO)=1.7 3.
1458.1 1 42 3 8910.86  19/2~ 745274 15/2= E2 R(ADO)=1.47 11.
1500.1 3 1.54 6046.01  11/2* 4545.85 11/2= El R(ADO)=1.6 4.
1513.4 7 243 12476.0 ~ 23/2= 10962.58 21/2= MI+E2 R(ADO)=1.1 3.
15342 3 1.6 6  10962.58 21/2~ 9428.48 17/2~
1537.22 1.6 5 5546.95 11/27 4009.98 9/2~
1574.6 3 2.14 10104.5 17/2* 8529.91 152 Ml R(ADO)=0.85 21.
1681.6 2 624 8701.99 17/2* 7020.29 15/2 MI1+E2 R(ADO)=1.37 19.
1694.6 3 453 5705.09 11/27 4009.98 9/2~ MI+E2 +0.177  R(ADO)=1.14 8.
1730.6 1 1.6 4 8529.91 15/2* 6799.36 13/2* Ml R(ADO)=0.82 22.
1747.6 1 19.6 21 7452.74  15/27 5705.09 11/2= E2 R(ADO)=1.65 20.
1749.4 1 21.021 702029 152F 5270.73 13/2~ El R(ADO)=0.80 /3.
1791.6 3 3910 881198 17/2* 702029 152t MI+E2 -02510 R(ADO)=0.51 /4.
1816.6 3 10.1 12 4920.52  9/2 3103.21 7/2°
1818.1 4 031 4903.65  7/2* 3085.87 5/2*
1903.2 5 246 8701.99 17/2* 6799.36 13/2* E2 R(ADO)=1.5 4.
1906.0 7 114 11 7452.74  15/27 5546.95 11/2= E2 R(ADO)=1.51 17.
1975.6 3 418 9428.48  17/2 7452.74 15/2= MI+E2 R(ADO)=0.59 12.
2012.7 3 333 8811.98 17/2* 6799.36 13/2* E2 R(ADO)=1.37 22.
2036.1 1 17212 6046.01 11/2* 4009.98 9/2~ El R(AD0O)=0.82 9.
2051.6 2 7.17  10962.58  21/27 8910.86 192~ MI+E2 R(ADO)=0.32 5.
2148.7 12 153 9169.2 17/2* 7020.29 1572 Ml R(ADO)=0.77 25.
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From ENSDF 37Clyy-3

2Mg('0,3py) 20091001 (continued)

y(7Cl) (continued)

E,f I Ei(level) 7 E; o Mulet ot Comments

21684 14 2211 124760 232~  10307.8 192"

2181.6 1 838 745274 1527 527073 132~ MI+E2 -0207 E,: level-energy difference=2181.9.
R(AD0)=0.52 6.

22534 2 335 679936 132 454585 112~  El R(AD0)=0.77 13.

2369.6 15 072 91692  172F  6799.36 13/2*

24104 7 6.17 138429  (252%) 114324 212  (E2) R(ADO)=1.61 21.

2441614 409 138408 252~ 113987 232"

2443.8 2 6.0 11 554695 112~ 310321 7/2

248773 163 113987 232" 8910.86 192~  E2 R(ADO)=1.6 3.

2491.6 2 222 559485 9p* 310321 7/2°

2508.9 2 363 559485 92t 3085.87 5/2*

2601.9 1 354 570509 112° 310321 772

26193 9 315 114324 212¢ 881198 172*  E2 R(ADO)=1.28 19.

2713.6 9 167 105711 192%  7857.69 15/2*

2730.6 7 298 114324  212* 870199 172*  E2 R(ADO)=1.4 3.

2774.6 6 525 97951  192F 702029 152  E2 R(ADO)=1.35 20.

2800.4 4 445 80708 152 527073 132  MI+E2 R(ADO)=1.23 13.

28553 14 3.8 10307.8 1927 745274 152  E2 R(ADO)=1.6 4.

2878.3 8 245 138408 252" 1096258 21/2°  E2 R(ADO)=1.5 3.

20068 1 16821 745274 1527 454585 1120  E2 R(ADO)=1.42 19.

3086.2 5 315 308587 52% 0.0 32*

310327 100019 310321 72" 00 32°  M2+E3 R(ADO)=1.20 4.

3165.6 9 255 170087  (29/2%) 138429 (252%) (E2) R(ADO)=1.38 24.

271813 153 119739  (212Y)  8701.99 172+  (E2) R(ADO)=1.22 24.

33996 11 173 86705 1527 527073 132 Ml R(ADO)=0.83 16.

3444315 163 87152 1527 527073 1320 Ml R(AD0)=0.75 16.

3551517 1.03 105711  192* 702029 152*  E2 R(ADO)=1.3 4.

35646 14 155 124760 232" 8910.86 192~  E2 R(ADO)=1.5 6.

4009.6 1 31.6 16  4009.98 92 00 32  E3 R(ADO)=1.43 9.

4048625 092 15448  (2727) 113987 232"  (E2) R(ADO)=1.6 4.

4158413 082 942848 172 527073 132~  E2 R(ADO)=1.5 4.

4903723 113 4903.65 7/2* 0.0 32*

 From 20091001.

* From 20091001 based on R(ADO) values.
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37 37
17Cho~4 From ENSDF 37Cl,,-4
#Mg('°0,3py) 20091001
Legend
Level Scheme
_ — I, < 2%xIy~
Intensities: Relative I, — I, < 10%xIp*™
— > IO%XI'}Z"”
(29/2) 17008.7
(27/27) 15448
(25/21) 13842.9
25/2- 13840.8
23/2- 12476.0
(21/2%) 11973.9
21/2+ 11432.4
23/2- emy—9 11398.7
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13/2- 5270.73
32+ 0.0
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#Mg('°0,3py) 20091001
. Legend
Level Scheme (continued) ¢
Intensities: Relative I, — I, < 2%xIy*™
> I, < 10%xI®
—> L, > 10%xIy**
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wwﬁ_mo-o From ENSDF wwﬂ_wo-m

2Mg('°0,3py) 20091001

Legend
Level Scheme (continued)

— I, < 2%xIy*

Intensities: Relative I, — L, <10% xﬂﬁ:
> L, > 10%xIy*
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From ENSDF

24Mg('°0,3py)

20091001

Band(B): Sequence of levels based

on g.s
(29/2%) 17008.7
Band(C): Sequence of levels based on 7/2~
(27/27) 15448
31
(25/2%) 13842.9 25/2~ 13840.8
4049
Band(A): Sequence of
levels based on 13/2* 24 2442
2878
(2172%) 11973.9
21/2* 11432.4 23/2~ 11398.7
2172~ 10962.58
192+ 10571.1
27 2488 | 1534
192+ 9795.1 2052
17/2- 9428.48
7 1093 192~ 8 $910.86
N .
1712 881198y | |17+ 8701.99 ¥
2775 1976
152+ 7857.69 1458
I v 1682
19 _
588 15/2 7452.74
132+ v 7269.0 v
152+ 7020.29
132+ 221 6799.36
974
753 1806 2182
12+ 12 6046.01
2907
9/2+ 481 | 559485 \\ \11/2- 5546.95
| 142 132- I 5270.73
691 626
712+ 4903.65 92~ 1001 Ths 4920.52
1172~ { v 1261 4545.85
25 o 2444 556
) 9/2- 4009.
1818 / i 1817 v 009.98
1443 |
907
52+ 3085.87 712 $ 3103.21
4904
3086
32t 0.0
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