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2007Ch40: E=84 MeV beam from ATLAS accelerator at Argonne National Laboratory. Target of self-supporting 0.5 mg/cm? 28Si
on Ta foil. y-rays were detected by the Gammasphere array of 102 Compton- suppressed HPGe detectors and charged particles by
an array of 95 CsI(T1) detectors with a 65% efficiency for detection @ particles and 50% for protons. Measured Ey, Iy, yy, ¥(6),
vy(0)(DCO). Deduced levels, J, m, y branching ratios.
A similar experiment was done by 2007Ch40 using the reaction 2*Mg(**Mg,apy). The y-ray energies and angular distribution/
correlation coeflicients are averages from the two experiments. The coefficients from these measurements are listed in
2 Mg(**Mg,apy) dataset.

433c Levels

E(level)" i Ty)o* E(level)" i E(level)" g
0.0% 72" 6431.60% 13 23/2* | 12053.72 16  29/2)
152254 11 3/2* 438 us 7 | 6818.98 15  (21/2%) | 12073.76 18  (29/27)
8454220  5/2° 7107.43% 13 232% | 126154516  (31)2)
880970 10 sp2t 7118.4 10 12704.2 10
1337854 9  7)2* 7273.1 10 12804.7 4
1408389 16 72~ 7359.770 14 252+ | 130453% 3 (2912%)
1830.62% 9 112~ 8010.6 4 1311720 18 (31/27)
1932.832 10 9+ 8434.56 17 23/2~ | 13123.16
2554.07% 10 11/2* 8555.899 14 232~ | 13584.6 11  (29/2%)
2635729 12 1127 8703.53 15 2520 | 14406.61 17  (33/27)
2988.74% 11 152~ 8832324 16 272 | 14452.1 4 (29/2%)
312432% 13 192~ 472ns4 | 92192 4 21/27) | 1456149 3 312-
314246 11 13/2* 9579.35 18  (27/2%) | 14916.7 5 312
329355 72" 999534 16 252C) | 15911.6% 3 (33/2%)
3756.049 11 15/2* 10084.85 14 272~ | 16704.3 11
3960.31€ 17 1572~ 10179.1 6 16708.9 11
43015 5 10437.43% 22 (2512%) | 16711.5 11
4383.67 23 17/20 10613.82 17  (27/27) | 17769.8 5 (35/2)
5232.020 13 172 10856.86 16 (27/27) | 17922.0 5 (31/2%)
5519.534 12 19/2* 11252.6 10 2512+ | 18197.09 11 352
5793.95 23 11355.67€ 22 272~ | 18767.7 5 (37/2)
6067.70% 12 192~ 11661.3 5 192105% 4 (3712%)
6173.53% 14 19/2* 11807.67 17 29/2(-)
6284.040 14 21/2* 11921.6 5 25/2(+)

T From least-squares fit to Ey data. The normalized y?=5.8 for the uncertainties as quoted by 2007Ch40. This value is much larger
than the critical y?=1.5. The uncertainties of the following ten y-rays were increased by a factor of 2 or 3 to get an acceptable
fit with normalized y?=2.5: 287.9, 860.4, 1157.5, 1595.2, 2177.8, 2369.6, 2418.3, 2598.0, 2725.6, 6081.0. It should be that the
uncertainties for level energies quoted in Table V of 2007Ch40 are much larger than those given here.

¥ From Adopted Levels.
# Band(A): y sequence based on g.s.

@ Band(B): v sequence based on 7/27.
& Band(C): v sequence based on 19/2%.
¢ Band(D): y sequence based on 3/2%.
b Band(E): v sequence based on 5/27.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007Ch40,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007Ch40,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007Ch40,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007Ch40,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007Ch40,B

43
215C-2

From ENSDF

43
219C-2

288i(2'Ne,apy)

2007Ch40 (continued)

y($3Sc)

The DCO values are for ~90° (range of 69.8°—110.2°) and forward/ backward angles (50.1°—129.9° range). The gates are on AJ=2,

quadrupole or AJ=0, dipole transitions, unless otherwise stated. Expected values for AJ=1, dipole gate are: 1.6 for AJ=2,
quadrupole or AJ=0, dipole; 1.0 for AJ=1, dipole; 0.5 to 1.9 for AJ=1, dipole+quadrupole; 1.1 to 1.7 for AJ=0,
dipole+quadrupole. Expected values for AJ=2, quadrupole gate are: 1.0 for AJ=2, quadrupole or AJ=0, dipole; 0.6 for AJ=1,

dipole; 0.3 to 1.2 for AJ=1, dipole+quadrupole; 0.6 to 1.1 for AJ=0, dipole+quadrupole. See 2*Mg(>**Mg,apy) dataset for values
of the coeflicients from these measurements.

E,f I, Ei(level)  J7 E; 7 Mult

135.5 1 31918 312432 192~ 298874 1572

2523 1 2268 735977 252% 710743 23/2*
287.9% 1 1967 551953 192F 523202 172* D
288.4 1 0583 710743 232+  6818.98 (21/2%)
456.7 1 360 14 133785 72* 880.97 5.2+

562.9 2 0574 140838 72" 845.42 52

588.2 1 28810 314246 132 255407 112

595.1 1 10.8 3 1932.83 92+ 1337.85 7/2*

613.5 1 3139 3756.04 152° 314246 132 D
6213 1 57319 255407 112* 193283 92* D
645.4 1 1337 681898 (212%)  6173.53 19/2*

653.9 2 0666 617353 192°  5519.53 192+

675.9 1 73324 710743 232* 643160 232 D
7287 1 50.8 19 880.97 52+ 15225 32 D
764.3 1 22912 628404 212* 551953 192t D
766.9 2 0975 375604 152° 298874 152~ D
771.6 4 0536  10856.86 (27/27) 10084.85 27/2

804.4 3 0908 263572 112~ 183062 112~ D
823.3 1 52419 710743 232 6284.04 212*

845.3 3 0.29 4 84542 52 00 72
86049 2 0514 10856.86 (2727)  9995.34 25200 D
880.5 2 16510 88097 572* 00 727
91207 100 3 6431.60 232 551953 192 Q
928.2 1 75424 735977 252° 643160 232* D
933.0 5 0937 710743 232°  6173.53 1912*

941.4 1 L1155 617353 192  5232.02 17/2*

951.0 3 1236 1180767 29/20) 10856.86 (272°) D
971.5 1 2188  3960.31 1527 298874 152° D
997.9 1 0874 187677 (37/2) 177698 (352) D
1043.6 1 1196 1311720 (3127) 12073.76 (29/2°) D
1051.9 1 2859 1932.83 92+ 880.97 52*  Q
1052.9 4 0074 628404 212% 523202 17/2*
1075.6 3 0707 735977 25°2F  6284.04 21/2*
1157591 1526 208874 152° 183062 112° Q
1185.6 1 9.24 1337.85  7/2* 15225 32*  Q
1202.1 1 57619 3756.04 152* 255407 11/2*
1209.7 1 30.9 9 314246 132°  1932.83 92t  Q
1216.1 1 44517 255407 112° 133785 72*
1227.1 3 23719 263572 112 140838 7/2
1289.2 3 046 4 1440661 (3327) 1311720 (31/27)
1324.5 1 25711 396031 1527 263572 1127 Q
1338.0 1 25112 1337.85 72* 00 72° D
1360.6 4 0656 32935 72" 1932.83 92
1381.2 1 35272 1008485 272~ 870353 25200 D
1394.9 2 1758 438367 17200 298874 152" D

Continued on next page (footnotes at end of table)
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7(4380) (continued)

E, I Ei(level) 7 E; " Mult. ¥
1408.3 2 338 1408.38  7/2~ 0.0 7/2° D
1439.5 1 266 10 999534 25720 8555.89 23/2~ D
1440.7 2 0.79 4  19210.5  (37/2%) 17769.8 (35/2)

1460.1 1 3.12 13 12073.76  (29/27) 10613.82 (27/27) D%
14725 1 359 11 8832.32 27/2% 7359.77 252t D
1476.0 1 54920  5232.02 17/2% 3756.04 15/2*

1529.0 1 463 16 10084.85 27/2- 8555.89 23/2~ Q
1586.9 3 0.39 4 6818.98 (21/27)  5232.02 17/2*
1595.2% 3 1.09 7 8703.53 2529 7107.43 23/2*

1650.3 1 10.7 4 10084.85  27/2 8434.56 23/2~ Q
1724.8 2 21010  8832.32 27/2* 7107.43 23/2*

1757.9 7 1719 1261545 (31/2)~ 10856.86 (27/27)
1763.3 1 2207 5519.53  19/2* 3756.04 15/2* Q
1791.2 1 6.06 21 14406.61 (33/27) 1261545 (31/2) D
1830.5 1 229 14 1830.62 11/2- 0.0 7/2° Q
1833.6 2 28513  5793.95 3960.31 15/2~

1968.8 1 6.30 25  12053.72  29/2C9  10084.85 27/2~ D
2058.7 2 1237 12053.72 292 9995.34 25/2()
2107.3 1 1655 6067.70  19/2- 3960.31 15/2- Q
2129.7 1 15.15 3960.31  15/2° 1830.62 11/2- Q
2177.8% 6 0405  10613.82 (27/27)  8434.56 23/2~ Q%
2190.8 3 1.196  12804.7 10613.82 (27/27)
221922 24310 957935 (27/2%)  7359.77 25/2*

2228.0 2 1.76 8  11807.67 29200 957935 (27/2%)
2271.8 1 993 8703.53 25729 6431.60 232 D
2353.2 3 1578  14406.61 (33/27) 12053.72 29200 Q%
2368.6 5 0.99 7 4301.5 1932.83 9/2*
2369.6@ 4 1267 8434.56  23/2" 6067.70 19/2~

2394.9 | 82 3 5519.53  19/2* 312432 192~ D
2418.3% 2 1.18 6 6173.53  19/2* 3756.04 15/2*

24882 1 13.9 4 8555.89  23/2" 6067.70 19/2~ Q
2491.0 3 26916  8010.6 5519.53 19/2*

2503.1 1 3.68 14 1311720 (31/27) 10613.82 (27/27) Q<
2508.0 3 1.678 145614 312 12053.72 29/20)
2530.4 1 3.02 12 14452.1  (29/2%) 11921.6 25/2¢)

2530.6 1 12.7 4 1261545  (31/2) 10084.85 27/2~ Q
2598.09 1 291 11 14406.61 (33/27) 11807.67 2920 (Q)

2607.8 2 1125 130453 (29/2%) 10437.43 (25/2%)
2636.0 3 2.6 4 263572 11/2- 0.0 7/2°

2644.5 5 0976  14452.1  (29/2%) 11807.67 29/20)
2725.6% 1 1.93 10 10084.85 27/2~ 7359.77 252+ D
2799.5 2 270 10 11355.67 27/2" 8555.89 232~ Q
2852.9 1 3.06 11 17769.8  (3572)  14916.7 31/2 Q)
2866.3 2 350 12 15911.6  (33/2%) 130453  (29/2%)
2887.4 6 0906 999534 2520  7107.43 23/2*
29202710 0395  11355.67 27/2- 8434.56 23/2-

29752 1 6.4521 11807.67 2920 883232 272+ D%
3038.1 5 1279  13123.1 10084.85 27/2-

3048.6 8 0389  6173.53 19/2* 3124.32 192~

3071.6 5 0906  10179.1 7107.43 23/2*

3079.0 1 49217  6067.70 19/2" 2988.74 152~ Q
3105.3 4 0704  11661.3 8555.89 23/2~

31242 3 1.035  16708.9 13584.6  (29/2%)

Continued on next page (footnotes at end of table)
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7(4380) (continued)

E, I E;(level) 7 E; i Mult. ¥
314772 28011 957935 (27/2F)  6431.60 23/2*
3151.4 3 1537 92192  (127)  6067.70 192~ ()&
315982 1005 6284.04 21/2+ 3124.32 192~ D¢
320533 2099 145614 312~ 11355.67 272~ Q%
3253.9 1 853  10613.82 (27/2°)  7359.77 252* D
3296.0 4 1247 159116 (33/2%) 1261545 (31/2)
3298.8 3 1587 192105  (37/2%) 15911.6 (33/2%)
330762 893 6431.60  23/2+ 3124.32 192~ [M2]
332092 2049 1043743 (252%) 710743 23)2*
3362210 0405  7118.4 3756.04 15/2*
3469.8 2 1,748 17922.0  (31/2%) 14452.1 (29/2*) (D)
3497.0 1 49918 10856.86 (27/27)  7359.77 252 D
351695 0554  7273.1 3756.04 15/2*
3586.95 0473 167043 13117.20 (31/27)
3635.4 3 1316 181970 352~ 145614 312~ Q%
3892.63 29612 112526  252F 7359.77 25/2*
3906.6 5 0585 167115 12804.7
3972.5 2 1,757 12804.7 8832.32 27/2*
3997.1 3 1237 11355.67 272" 7359.77 25/2*
414818 0323 127042 8555.89 23/2~
4213.0 3 1.887 130453  (29/2%) 883232 272+ D%
4341.7 3 1.66 7 130453  (29/2%)  8703.53 252"
4560.5 3 1898  11921.6  252%) 735977 252 D
4752.0 3 1336 135846  (29/2%) 883232 272+  D¥
531051 13810 843456 23/2° 3124.32 192~ Q¥
548903  3.1912 11921.6 2520  6431.60 232t D
5620.1 5 1457 144521  (29/2%) 883232 27)2*
5684.9 4 1527 130453 (29/2%)  7359.77 25/2*
6081.0% 3 4.6916 149167 312 8832.32 272 Q

T The quoted uncertainties are statistical only. Above 3.5 MeV (maximum range of calibration curve), systematic uncertainties can
be 1-2 keV.
¥ 2007Ch40 assign multipolarities for most of the transitions, many based only on J* assignments. The evaluators assign mult=D

for AJ=0,1 M1 or El and Q for AJ=2, Q transitions for which supporting angular distribution/correlation data are available.

Dipole transitions with expected M1 character may include E2 component.

# Poor fit in the level scheme. The uncertainty is increased by a factor of 2 for fitting purposes.
@ Poor fit in the level scheme. The uncertainty is increased by a factor of 3 for fitting purposes.

& DCO value corresponds to an alternative DCO-like analysis.

¢ DCO value corresponds to gate on AJ=2, quadrupole transition.
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Level Scheme (continued) )
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Legend
Level Scheme (continued)
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Band(A): y sequence
based on g.s

19/2~ 3124.32
Tem—— —/
15/27 ~ 136 2988.74

1158

112~

18

712~ y

28Si(2ONe,orpy)

2007Ch40

Band(C): y sequence
based on 19/2*

Band(B): y sequence (37/2%) 19210.5
based on 7/2~
35/2- 18197.0
3299
3635
(33/2%) 15911.6
312 145614 e
(29127) 13045.3
3205 M
B 2608
272~y 11355.67
(25/27%) 10437.43
2800 Band(D): y sequence
based on 3/2"
27/2+ 8832.32
232~ 8555.89 3330
Band(E): y sequence
based on 5/2"
25/2+ 7359.77
2488 232+ 7107.43 —
933 6431.60 176
. 6284.04
s06770 192 6173.53 y 6284.04

07

v 3960.31

1324

v 2635.72

1227
1408.38

1053

17/2* 5232.02

3142.46
2554.07 "
16 , 193283
My 133785 1052
y  880.97
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