30q:
145116”

From ENSDF - Evaluated June 2010 fﬂSi

16~

2T Al(a,p),(spy)  1980Bi14,1971Sh11,1972Ga05

History
Type Author Citation Literature Cutoff Date

Full Evaluation M. Shamsuzzoha Basunia NDS 111, 2331 (2010) 30-Jun-2010

Others: 1984Bh03, 1971Sy0l.

1980Bil4: 27Al(oz,py) E=12,14.1, and 15 MeV; particle detector, y-ray detectors at 0°, 20°, 30°, 45°, 55°, 70°, and 90° with
respect to the beam direction, Ge(Li) and NaJ(Tl) for Compton polarimeter; Measured: Ey, level lifetime 7, y-ray correlation
coeflicients, y-ray linear polarizations.

1971Shl11: 27Al(a/,p),(oz,py) E=5.0, 6.3, 8.0 MeV; Ge(Li) and Nal(Tl) detectors; Ey, y-ray Branching, level lifetime 7, y-ray
linear polarization at 90°.

1972Ga05: 27Al(a,py) E=9-10 MeV; Ge(Li); Measured Ey, Iy, level lifetime 7.

1984Bh03: 27Al(a,p) E=6.3-7.3 MeV; Ge(Li) and Nal(TI) detectors; Measured lifetime of 3788 keV level.

1971Sy01: 27 Al(a,py) E=8.80 MeV, 3Si(a,o’y) E=13.52, 14.50, and 14.57 MeV, °Si(p,p’y) E=8.06 and 9.41 MeV; 96%
enriched 3°Si target; annular silicon surface barrier detector at 180°, 5 NalI(TI) at 30°, 120°, 270°, 315°, and 352° with respect to
the beam direction, Ge(Li); Measured particle-y angular relation, deduced level E, J*, §. Reported level energies above 7256 keV
are consistently lower than the level energies reported by 1980Bil4.

305 Levels

E(level)T y# Ty /2& Comments

0 0t

2235.5 12 2F 2209 fs 22

3498.7 13 2%t 624 fs 13

3769.6 13 1t 36 fs 9

3788 3 0* 83 psS Ty/2: From 1984Bh03.

4809.5 14 2F 104 fs 15 Ty2: OTher: 139 fs 14 (1971Sh11).

4831.5 15 3t 83 fs 24

5231.3 14 3t 43 fs 21 Ty2: Other 69 fs 14 (1971Shl1).

5280.5 15 4+ 83 fs 22

5372313 O 59 f5 21

5487.67 14 3" 43 fs 12

5614.2 16 2+ <21 fs

5951.0 15 4% le fs 8 Ty/2: Other:<24 fs (1980Bil4).

6504.3i 16 4~ 139 fs 35 Ty/2: Other: 222 fs 35 (1971Sh11).

6537.6 18 2% <17 fs Typ: Other: 33 fs 24 (1971Shl11).

6640.9 22 2” 21 fs 9

6642 5 ot

6745 3 1~ <14 fs

6865.5 17 3t 23 fs 16

69156 18 2% <24b s

7001.4 16 5* 104 fs 35

7044.4 16 5 0.83 ps 20

7079.7 18 3t <14 fs

7205116 4@ <14

7255.9 18 2* <35 fs Ty/2: Level energy of 7225 keV (would be 7255) mentioned at the footnotes of Table 1 in

1980Si14 related to this Ty, seems to be a typo, since the 7225 keV level is already
quoted in Table 1.

7441 5 0*

7508.8 20 2 <24 fs

7613.5 19 4= 131s6

7624.0 25 2%t <17 fs

7635 4 1,2

7669.0 25 1727 <14 fs

7810.6 18 4 12 s 8
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30q:
14511672

From ENSDF

30q:
14511672

2TAl(a,p),(a;py)  1980Bil14,1971Sh11,1972Ga05 (continued)

30Sj Levels (continued)

E(level)T it Ty /2& Comments
7911923  2* 21 fs 15
8103.7 18  2+3 <24 fs
8156 3 (17 to 4*)

8165 3 1-

8191 3 2+ <24 fs
8196.6% 17 5 35 fs 12
8290 3 (1to 3)

8333518 2% E(level): Doublet? (1980Bi14).
8441 3 (1 to 3)

8537.020 3t 4+ 31 fs 16
8553 3 2-3" <14 fs
8596.6 21 4~ <24 fs
8639.6 24  (1* to 4%) <24 fs
8672320  1-2%

8684.1 19  (2* to 4%) <24 fs
8734 3 (0* to 3%)

8799 3 (1,2%)

8887 5 (0* to 4*)

8901 5 1-

8939 3 (0* to 3%)

8956 4 (1,2%)

8963.1 18  5° 17 fs 10
8979 3 12+

90349 25  (0* to 3*)

9045222 34 <24 fs
9104 5 (0 to2") <24 fs
9111521 6@ 24 fs 6
9131224 4% 5+ <17 fs
9166.5 19  (1* to 3%) <24 fs
9255.123  3*2%

9310 5 (0to3*) <24fs
9349.8 21 4~ <24 fs
9362 4 1,2%

9371225 6@ <17 fs
9405724  (1* to 4%) <24 fs
9439 3 1-

9475 3 (2* to 4*)

9507222  5- <17 fs
9576 3 (1" t0 3)

9596 3 (0* to 4*)

9604.6 23 (2 to 4%)

9622 4 1-

9648.1 24  (37.4) <35 fs
9689 5 0 to 37)

9725 3 (0* to 4*)

9760.8 23  (2* to 4*) <35 fs
9768 3 (1,2%)

97773% 21 6@ <24 fs
9792 4 1-

9816 5 (0* to 4*)

9882.124 34

9896.7 23 (0 to 4*)

9954720 45 <14 fs
9958 3 1,2%
10027 3 2 to 4%)

Continued on next page (footnotes at end of table)
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3 .
128116'3 From ENSDF

30q:
14511673

2TAl(a,p),(a;py)  1980Bil14,1971Sh11,1972Ga05 (continued)

30Sj Levels (continued)

E(level)t y# T1n% E(level)t y# T n%
10057224 (3 to 5%) 10835 5 (1* to 5%)

10079 3 (1* to 4%) 10866323 (3" t05)  <35fs
10116 3 (17 to 4*) 10975 5 0% to 4*)

10184 3 (0* to 3%) 10991.0 21  (3to5)

10188222 5 19 fs 14 | 11016 4 2+ to 4*)

10206.6 25 (17) 11038 3 (3~ to 67) <52 fs
10228 5 0% to 4*) 11074 5 (3 to5) <35 fs
10276 3 (0 to 4%) 11084.123 (4" to67) 24fs9
10288 3 @+ ,5%) <28 fs 11091 5 (3 to5) <35 fs
10305.1 22 3~ 11205 3 (0 to 4%)

10348.9 24 (3*,4) <24 fs 11210.1 25 (4,5%)

10355 3 (0 to 4%) 11250.3 18 <24 fs
10397 4 3,54 <24 fs 11269 4 2+ to 5)

10420 5 2+ to 6%) 11323 3 2* to 5%)

10450 3 (0 to 3%) 11349 5 2+ to 6)

10465.0 24 (3*,4) <35 fs 11382 5 (0 to 4%)

10472 3 (1,2%) 11417724 (64 <35 fs
10508 3 (0 to 3%) 11477324 (67,57)

10560.9 21 6 <35 fs 11494 3 (3* to 6)

10581 5 0 to 3%) 11513 4 4 to 5)

10623 5 (O to 4%) 11544.4% 24 7-@

10669.3 25 (3747,5) <17 fs 11565 4 (5,3%) <24 fs
10679 3 6.4 12fs8 | 11661 3 (4 to 6)

10725 4 7-@ 17fs9 | 11740424 (3 to5)

10732222 (3-47,57) <28 fs 11785 3 4,5%) <35 fs
10795 3 2 to 4) 11842 5 0% to 4*)

10805 5 (0 to 4%) 11880 5 (3~ to77)

10823.3 23 (4,5%,6%) <24 fs 12015 3 (4 to 6%)

 From a least squares fit to the y-ray energies, AE=4 keV is assumed by the evaluator from the quoted 4 keV uncertainty of
excited levels by 1980Bi14.

# K™=3" band; with an absolute value of intrinsic quadrupole moment Q,=350 +250 —70 mb.

# From y-rays linear polarization calculation, measured angular correlation coefficients and recommended upper limits of the
calculated transition rates from the lifetime and mixing ratio ((@,p),(@,py)) — 1980Bil4).

@ Consistent with y-ray polarization data (1980Si14).

& From 1980Bil4, except otherwise noted. Level 7 were measured using the Doppler-shift attenuation method and the T nis
deduced from 7 by the evaluator.

¢ Weighted average of data from 1980Bil4 and 1971Shl1.

b From 1971Shl11.

y(Si)
Ei(level) JT E),T Iﬂ- Ef E Mult.# s Comments
2235.5 2t 2235 100 0 0" E2
3498.7 2t 1263 100 9 22355 2 MI+E2 +0.18 5
3498 899 0 0t E2

3769.6 1" 1535 100 9 22355 2t MI+E2 -0.093 &: Weighted average of —0.07 4 (1964Sm04), —0.10 4
(1967Br01) and —0.11 5 (1971Sy01).
3770 829 0 0ot Ml
3788 0* 1552 100 22355 2t E2

Continued on next page (footnotes at end of table)
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3 . .
128116'4 From ENSDF %28116'4

2TAl(a,p),(a;py)  1980Bil14,1971Sh11,1972Ga05 (continued)

7(3051) (continued)

Ei(level) J7 E, Lt B 0 Mult.# Pid Comments
4809.5  2* 1040 10 3 3769.6 1*
1311 98 10 34987 2+ MI+E2  -0.176
2574 435 22355 2+ MI+E2  —0.52 11
4809 100 10 0 0" E2
48315 3t 1333 92 3498.7 2+ D+Q@ +079 5
2596 100 2 22355 2+ MI+E2  +0.73% 8
52313 3% 1733 100 9 3498.7 2+ MI+E2  +0.126
2996 132 2235.5 2+
5280.5 4% 1782 1.03 34987 2%
3045 100.03 22355 2+ (E2)

5372.3 0*  1602.8 9 8211 3769.6 1t Ml
3136.6 7 100 11 22355 2t E2

5487.6 3~ 1989 928 3498.7 2+ (E1+M2) —0.02 7
3252 100 8 22355 2t (E1+M2) —0.04 5
56142 2F 783 62 48315 3% MI+E29 40209 11
805 21 4809.5 2*
1844 100 8 3769.6 1* MI+E2  +0.115
3379 818 2235.5 2+
5951.0 4% 671 052 52805 4*
720 031 52313 3*
1120 174 48315 3*
2453 6717 34987 2* (E2)
3716 100 2 22355 2+ (E2)
65043 4= 1018 94 5487.6 3= D+Q@ ~023® 2 5or—1.8 +3-4.
1274 100 7 52313 3+ (ED)
1674 627 48315 3* (El)
6537.6  2* 923 13 4 56142 2+
1306 16 7 5231.3 3+
2768 359 3769.6 1+
3039 100 7 3498.7 2+
4302 277 2235.5 2+
6537 317 0 0" E2
6640.9 2= 1153 88 15  5487.6 3~
1809 100 15 48315 3+
1831 4712 4809.5 2+
2871 5912 3769.6 1*
6642 0" 4406 100 2235.5 2+
6745 1= 2956 100 5 3788 0%
4509 32 22355 2+ (El)
6744 52 0 0 El
6865.5 3t 914 62 5951.0 4+ D+Q@ -0.039 10
1251 42 56142 2+
1585 42 5280.5 4+
1634 42 5231.3 3+
2034 7312 48315 3* D+Q@ +12@ 5
2056 12 4 4809.5 2*
4630 100 16 22355 2 D+Q@ ~0.159 12
69156 2+ 1301 4222 56142 2*
3146 20 7 3769.6 1*
3417 277 3498.7 2+
4680 10020 22355 2+ MI+E2  —0.63 I4
6914 71 16 0 0" E2
70014 5% 1050 18 3 5951.0 4+ D+Q@ +0.12@ 2

Continued on next page (footnotes at end of table)
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30Q; .
3081 -5 From ENSDF 145165

2TAl(a,p),(a;py)  1980Bil14,1971Sh11,1972Ga05 (continued)

7(3051) (continued)

Elevel) J* E,T Lt Ef Ut Mult.# Pid Comments
70014 5* 1721 1007 52805 4* D+Q@ 10259 5

2170 355 48315 3* Q I: 57 7 (1971Sy01).
70444 5™ 540 96¥ 9 65043 4= MI+E2  +0.04 3

1094 100¥ 8 5951.0 4* D+Q@ -0.029 1
1556 32¥4 54876 37 Q

1765 62f6 52805 4¢ D+Q@  +0.069 3
7079.7  3* 1848 <8 52313 3+

2270 458 4809.5 2+ D+Q@  +0.159 ;
3581 225 34987 2*

4844 100 17 22355 2 D+Q@  -0.009 6

7225.1 4* 720 <2 6504.3 4~
1274 247 5951.0 4* L,: From 1971Sy01. Other: <9 (1980Bil4).
1738 <9 5487.6 3~

1945 100¥ 7 52805 4° MI+E2  +0.34
1994 30¥ 7 52313 3" MI+E2  +0.6%

2394  23% 4 48315 3* D+Q@  +0.109 3
3727 255 34987 2*
72559  2* 1768 317  5487.6 3~
2024 247 52313 3*
2424 177 48315 3*
2446 4510 48095 2+ D+Q@ -159 14
3757 6614 34987 2¢ D+Q@ -0.17% 15 1,: Other: 18 9 (1971Sy01).

5020 100% 70 22355 2t MI+E2  +3.7 15

7256 63 8 0 0" E2
7441 0* 3671 100 3769.6 1*
75088  2- 2021 113 5487.6 3~

2277 53 5231.3 3*
2677 195 4831.5 3*
3739 155 3769.6 1*
4010 113 3498.7 2*
5273 100 13 22355 2%
7613.5 4~ 1108 72 6504.3 4~
2126 98 12 5487.6 3= D+Q +0.25 3
2333 175 5280.5 4*
2382 175 5231.3 3*

2782 100 10 4831.5 3* D+Q -0.00 5
7624.0 2% 4125 100 16 3498.7 2% L,: Other: 66 11 (1971Sy01).
5388 6111 22355 2 D+Q +0.38 6 L,: Other: 100 16 (1971Sy01).
7623 145 0 0" E2 I,: Other: 23 8 (1971Sy01).
7635 1,2* 3846 43 14 3788 0O

3865 100 14 3769.6 1*
7669.0 1*2% 4170 235 3498.7 2%
5433 100 10 22355 2%
7668 12 4 0 of
7810.6 4 731 42 7079.7 3*
945 12 4 6865.5 3*
1859 46 8 5951.0 4*
2530 100 10 5280.5 4*
2579 18 4 5231.3 3*
2979 20 4 4831.5 3*
7911.9 2% 2424 114 5487.6 3~
4142 409 3769.6 1*

Continued on next page (footnotes at end of table)
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30q:
14511676

From ENSDF

30q:
1451166

27 Ala,p),(a,py)  1980Bil4,1971Sh11,1972Ga05 (continued)
7(3051) (continued)
E;(level) 7 E, Lt Ef T Mult.# Pid
79119 2% 4413 257 3498.7 2+
5676 100 18 22355 2 D+Q  +0.7 3
8103.7  2+3° 1188 32 6915.6 2+
2489 53 56142 2+
2616 93 5487.6 3~
2872 145 5231.3 3+
3204 175 4809.5 2+
4334 63 3769.6 1+
5868 100 15 22355 2*
8156 (1" to 47) 2668 2910  5487.6 3~
4657 4314 34987 2*
5920 100 14 22355 2
8165 1~ 5929 10040 22355 2F
8164 100 40 0 o
8191 2+ 2576 186 56142 2+
4692 100 6 3498.7 2+
8196.6  5° 971 343 72251 4* D+Q®@ -0.009 3
1151 61 70444 5= D+Q@  -0.159 3
1195 61 7001.4 5*
1691 100 6 6504.3 4~
2245 776 5951.0 4+
2709 439 5487.6 3~
2916 203 5280.5 4* D+Q®@  +0.069 3
8290 (1 to 3) 2802 94 5487.6 3~
4790 165 3498.7 2+
6054 100 7 2235.5 2+
8333.5 2% 1109 134 7205.1 4+
1254 307 7079.7 3+
1332 74 7001.4 5*
2720 277 56142 2*
2845 204 5487.6 3~
3053 3710  5280.5 4*
3502 100 17 4831.5 3*
3523 137 4809.5 2+
6097 87 14 22355 2F
8441 (110 3) 2954 164 5487.6 3~
4942 100 11 34987 2*
6205 6311 22355 2F
8537.0  3+4+ 1535 397 7001.4 5*
3306 235 52313 3+
3727 100 14 4809.5 2*
5037 165 3498.7 2+
6300 509 2235.5 2%
8553 273" 1911 6.325 66409 2-
3066 100 7 5487.6 3~
3744 197 4809.5 2+
8596.6 4~ 1372 165 7225.1 4* D+Q@ -0.139 13
2645 245 5951.0 4+
3108 82172 54876 3= D+Q©@ 40089 3
3365 100 12 52313 3* D+Q©@ -0.019 4
8639.6  (1*tod™) 1774 2513 68655 3*
3026 2513 56142 2F
5140 10025  3498.7 2*
6403 10025 22355 2*

Continued on next page (footnotes at end of table)
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30q:
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30q:
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27 Ala,p),(a,py)  1980Bil4,1971Sh11,1972Ga05 (continued)
7(3051) (continued)
E;(level) 7 E, Lt B 7 Mult.# Pid
86723  1-2% 3185 10020  5487.6 3~
4902 5314  3769.6 1*
5173 8717  3498.7 2*
6436 7717 22355 2F
8671 20 10 0 o
8684.1 (2% to4*) 1460 114 7225.1 4*
1604 218 7079.7 3*
2733 5415 5951.0 4*
3070 218 56142 2+
3403 100 18 5280.5 4
3453 50711 52313 3*
3852 43 11 48315 3*
3874 5715 4809.5 2°
8734 (0" to3%) 5235 100 12  3498.7 2%
6498 47 12 22355 2F
8799 (1,2%) 5029 100 30 3769.6 1F
8797 100 30 0 o
8887 (0 to 47) 6651 100 2235.5 2+
8901 1~ 5131 100 3769.6 1+
8939 (0" t03%) 5169 10040  3769.6 1*
6703 100 40 22355 2*
8956 (1,2%) 8955 100 0 o
8963.1  5° 766 114 8196.6 5~ D+Q@ —0.049 3
1152 5619 7810.6 4
1349 304 7613.5 4~ D+Q@ +022@ 5
1919 93712 70444 5 D+Q©@ -0.039 13
1961 194 7001.4 5*
2459 528 65043 4~ D+Q@ -0.139 3
3012 154 5951.0 4+
3475 488 5487.6 3~
3682 100 12 5280.5 4 D+Q©@ —0.029 3
8979 1,2+ 6743 100 40 22355 2*
8978 100 40 0 o
90349 (0% to3*) 5265 10020  3769.6 1+
5536 60 16  3498.7 2*
9033 40 12 0 o
90452 3.4 2541 48 17 65043 4~
3094 6513  5951.0 4*
3557 100 17 5487.6 3~
3814 2970 52313 3*
4213 8117 48315 3*
9104 (0" to27) 2359 100 6745 1~
91115 6 914 266 8196.6 5
2067 100.06 70444 5 D+Q@ 40359 4
91312  4*5* 1907 439 7225.1 4+
2129 100 /11 7001.4 5*
3180 6211  5951.0 4*
4299 659 4831.5 3*
9166.5  (I*to3*) 2301 4012 68655 3+
2629 4012 6537.6 2F
4335 10020  4831.5 3*
4357 4020  4809.5 2*
5396 8020  3769.6 1F
5667 2012 3498.7 2*

Continued on next page (footnotes at end of table)
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30q:
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30q:
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2 Al(a,p)y(a,py)  1980Bil4,1971Sh11,1972Ga05 (continued)
7(3051) (continued)
E;(level) 7 gf Lt B X Mult.# Pid
9166.5  (1* to3*) 6930 8024 22355 2*
9255.1  3*o* 3641 246 56142 2%
4024 486 52313 3*
4445 134 4809.5 2%
7018 100 10 2235.5 2*
9310 (Oto3*) 5540 100 3769.6 1*
9349.8 4~ 753 135 8596.6 4°
1736 6325 76135 4~
2270 105 7079.7 3*
2846 4015 6504.3 4~
3862 258  5487.6 3~
4118 10025 5231.3 3*
9362 12+ 9360 0 o
93712  6' 2370 8310 70014 5* D+Q@ +0.249 3
3420 558 5951.0 4 Q
4090 100 12 5280.5 4* Q
94057  (1* to4%) 4174 66 11 5231.3 3*
4574 100 15 48315 3*
4596 219  4809.5 2+
5906 267  3498.7 2*
9439 - 5669 100 40  3769.6 1*
9438 100 40 0 0f
9475 Q*tod4*) 2395 5020 7079.7 3*
4194 10020 5280.5 4*
7238 50 10 2235.5 2°
95072 5~ 2463 63 70444 5™
2505 173 70014 5* D+Q@ -0.009 3
3003 63 65043 4-
4019 145 5487.6 3~
4226 1008 52805 4 D+Q@ 0009 7
9576 (1*t03) 4744 5416 48315 3*
6076 100 16  3498.7 2*
9596 OF to 4%) 6097 100 I1 3498.7 2*
7360 43 11 22355 2%
9604.6  (2tod*) 4117 4312 5487.6 3~
4373 100 18 5231.3 3*
6105 7115 3498.7 2*
7368 7115 22355 2%
9622 - 9620 0 0F
9648.1  (34) 2604 388  7044.4 5™
4160 296  5487.6 3~
4367 258  5280.5 4*
4816 100 12 48315 3*
9689 0t037) 2944 100 6745 1°
9725 (OF to 4%) 6226 100 I3 3498.7 2*
7489 5413 22355 2%
9760.8  (2* to4*) 3810 100 14 5951.0 4*
4929 78 12 48315 3*
6261 227 34987 2*
7524 227 22355 2F
9768 (12%) 7532 6717 22355 2F
9766 100 17 0 o0f
97773 6~ 1580 796 81966 5 D+Q©@ +026@ 5
2733 1009 70444 5= D+Q@  +0.109 3

Continued on next page (footnotes at end of table)
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30q:
14511679

From ENSDF

30q:
14511679

27 Ala,p),(a,py)  1980Bil4,1971Sh11,1972Ga05 (continued)
7(3051) (continued)
E;(level) 7 E, Lt B, 7 Mult.# Pid
97773  6° 2775 306 7001.4 5* D+Q@ 0009 5
3273 949 6504.3 4~ Q
9792 - 9790 100 0 o
9816  (0* to4*) 6317 100 3498.7 2+
9882.1 3.4 3378 519 6504.3 4~
3931 8971  5951.0 4*
4394 306 5487.6 3~
4650 100 711 52313 3*
9896.7 (0*to4*) 2981 8324  6915.6 2+
5087 6717  4809.5 2*
6397 10020  3498.7 2*
7660 8317 22355 2%
99547 45 1417 134 8537.0 3*.4*
2144 100 8 7810.6 4
2953 254 7001.4 5*
3089 214 6865.5 3+
4004 11520 5951.0 4*
4674 13 4 5280.5 4+
4723 7720 52313 3%
9958 1,2+ 7721 100 11 22355 2*
9956 54 11 0 o
10027 (2 to 4%) 4539 306 5487.6 3~
4795 7012 52313 3*
6527 100 14  3498.7 2*
100572 (3 to 5%) 3553 50 10 65043 4-
4106 10020  5951.0 4*
4776 10020 5280.5 4*
5225 8317 48315 3*
10079 (1" to4%) 3163 6010  6915.6 2+
5047 408 4831.5 3*
5269 100 12 4809.5 2*
10116 (1" to4%) 4165 7513  5951.0 4+
4628 100 IS 5487.6 3~
7879 7513 22355 2%
10184 (0" t03%) 5374 5612  4809.5 2%
6413 100 18  3769.6 1*
7947 67 14 22355 2F
101882  5- 1991 158 8196.6 5
2377 5010  7810.6 4 D+Q@ 0029 s
3144 100 15 7044.4 5 D+Q@ -0269 6
3186 235 7001.4 5*
3684 6310 65043 4~ D+Q@ 0109 5
10206.6  (17) 6436 60 14  3769.6 1F
7970 40 10 22355 2F
10205 100 20 0 o
10228 (0" to4%) 5396 100 4831.5 3+
10276 (0" to4%) 5465 204 4809.5 2*
6776 134 3498.7 2+
8040 100 5 22355 2+
10288  (4*,5%) 3286 100 8 7001.4 5*
4337 304 5951.0 4+
5007 708 5280.5 4+
10305.1 3~ 2691 100 18  7613.5 4~
3801 83 14 65043 4-
4691 5211 56142 2*

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1980Bi14,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1971Sh11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Ga05,B

3 1 3 .
30Si (-10 From ENSDF 14511710

2TAl(a,p),(a;py)  1980Bil14,1971Sh11,1972Ga05 (continued)

y(3OSi) (continued)

E;(level) ¥ E, Lt Ef 0 Mult.# st
10305.1 3~ 5024 5911  5280.5 4*

6805 52711  3498.7 2*
10348.9  (3*.4) 3347 100 14 7001.4 5*

4861 306 5487.6 3~
5068 40 10 5280.5 4*
5517 306 4831.5 3*
10355 (0* to 4%) 5545 100 20 4809.5 2*
6855 75 15 3498.7 2*
8118 75 15 22355 2%

10397 (3,5%) 5116 100 8 5280.5 4*
5165 258 5231.3 3*
10420 (2* to 6%) 4469 100 5951.0 4*

10450 (0to 3%) 6679 67 17 3769.6 1*
8213 100 17 22355 2%
10465.0  (3*,4) 3463 29 15 7001.4 5%
4514 100 15 5951.0 4*
5233 71 15 5231.3 3*
5633 86 18 4831.5 3*
10472 (1,2%) 6972 100 30 3498.7 2*
10470 100 30 0 of
10508 (0* to 3%) 5698 36 9 4809.5 2*
6737 45 11 3769.6 1*
8271 100 15 22355 2%

105609 6~ 1053 30224 95072 5-
1449 445 9111.5 6~ D+Q® 0109 5
1597  7.024 8963.1 5~
3517 100 10 7044.4 5 D+Q@ 10279 2

3559 425 7001.4 5* D+Q@ 0049 s
4057 9324 65043 4-
10581 (0 to 3%) 6811 100 3769.6 1+
10623 (0 to 4%) 7123 100 3498.7 2+
10669.3  (37,47,5) 2858 73 7810.6 4
3625 145 7044.4 5
4165 100 8 6504.3 4~
5388 215 5280.5 4+
10679 6.4 3635 100 4 70444 5-
4175 12525 65043 4-
5398  12.525 5280.5 4*

10725 7" 1613 100 6 9111.5 6~ D+Q@ 10279 3
3681 926 7044.4 5
107322 (374757) 2535 2010  8196.6 5-
2628 206 8103.7 2+3~
4228 100 10 65043 4-
4781 306 5951.0 4+
5451 306 5280.5 4+
10795 (2 to 4) 3929 10025 68655 3*
5306 5013 5487.6 3~
5563 10025  5231.3 3*
10805 (0" to4*) 8568 100 2235.5 2+
108233 (4,576 2626 227 8196.6 5
3599 115 7205.1 4*
3821 115 7001.4 5+
4872 7818 5951.0 4*
5542 10020 5280.5 4*
10835 (1T to5%) 5603 100 5231.3 3+

Continued on next page (footnotes at end of table)
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29Si,4-11 From ENSDF 20Si,6-11
27 Ala,p),(a,py)  1980Bil4,1971Sh11,1972Ga05 (continued)
y(3OSi) (continued)
E;(level) 7 gf Lt E; 7| Eidlevel) 7 g L7 Ef %
108663 (3" t05) 2669 186  8196.6 5- 11269 (2% to5%) 6437 10072  4831.5 3*
3822 184 70444 5° 11323 (2 to5%) 3512 8815 78106 4
4362 276 65043 4° 4097 10020  7225.1 4*
4915 184  5951.0 4* 6091 6310 52313 3*
5585 1009  5280.5 4* 11349 (2" to 6%) 6068 100 5280.5 4+
10975 (0" to4%) 8738 100 22355 2% 11382 (0" to4%) 9145 100 2235.5 2%
10991.0 (3 to 5) 2453 10025  8537.0 3*4* | 114177  (67.4%) 4192 214 7225.1 4%
3989 100 50  7001.4 5* 4416 284 70014 5*
4487 7515 6504.3 4- 5466 1009  5951.0 4*
5040 10025  5951.0 4F 6137 264 52805 4F
5710 7515  5280.5 4* 114773 (67,57) 916 366  10560.9 6~
6159 5070 48315 3* 1700 399 97773 6°
11016 (2% to4*) 5064 10034  5951.0 4* 2366 6715 91115 6~
5401 6734 56142 2F 4432 100 12 7044.4 5°
11038 (3" to6%) 3994 10035 70444 5- 4476 619 70014 5*
5087 7525  5951.0 4* 11494 (3% to 6%) 4268 7811  7225.1 4*
5757 7525  5280.5 4* 4492 10022 7001.4 5*
11074 (3 to5) 5122 100 5951.0 4+ 6213 449 52805 4*
110841 (4" t067) 1972 175 91115 6~ 11513 (4to57) 2401 10017 91115 6~
2487 255  8596.6 4~ 6232 6717  5280.5 4*
3470 179 76135 4- 115444 7~ 1767 426 97773 6~
4040 100 10 7044.4 5- 2173 426 93712 6*
4580 84 65043 4- 2433 866 91115 6~
11091 (3 to5) 5810 100 5280.5 4+ 3348 1008  8196.6 5
11205 (0" tod*) 7705 5416 34987 2* 4499 83 70444 5°
8968 100 /6 22355 2% 11565 (5,3 4339 1003 7225.1 4*
11210.1 (4,59 1021 4315 10188.2 5- 6284 113 5280.5 4*
3400 4315 78106 4 11661 (4 to 6) 3465 1006  8196.6 5
5259 10029  5951.0 4* 4616 134 70444 5°
5978 10029 52313 3* 4660 134 70014 5*
11250.3 472 177 97773 6° 117404 (3 to5) 4695 10020  7044.4 5-
2139 107 91115 6° 5235 10020 65043 4~
2286 237 8963.1 5- 5789 10020  5951.0 4*
2917 137 83335 2F 6460 10020  5280.5 4*
3053 107  8196.6 5- 11785 (4,59 4787 1007 7001.4 5*
3637 677 76135 4- 6502 204  5280.5 4*
4206 177 70444 5° 6951 134 48315 3*
4249 100 17 7001.4 5* 11842 (0" to4%) 9605 100 22355 2+
4746 177 65043 4- 11880 (3" to77) 4835 100 7044.4 5
5762 3310  5487.6 3~ 12015  (4to67) 4970 6711 70444 5-
5969 277  5280.5 4* 5014 100 /18  7001.4 5*
11269  (2*to5%) 5988 5412  5280.5 4* 6064 5611  5951.0 4*

* From 1980Bil4 — deduced by the evaluator from level energy difference of the decay scheme, except otherwise noted.

¥ Weighted average of data from 1980Bil4 and 1971Sy01.
# From 1971Sy01, except otherwise noted. Multipolarities are based on y-ray linear polarization and correlation measurements.
@ From 1980Bil14, based on y-ray correlation measurements.
& Weighted average of data from 1980Bil4 and 1971Sy01.
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. 30Q;
?281]6—12 From ENSDF 145116_12

21Al(a,p),(o,py)  1980Bi14,1971Sh11,1972Ga05

Level Scheme

Intensities: Relative photon branching from each level

s S e g
NG
(410 6%) SR Qg:\ s 12015
T o T T 0 S

(3 t07) VS TV S o s_o—o 11880
07 10 d") STy ,s'o\ig\ifi Y 11842
@5h S F s oS 11785 <35fs

© 5
(B105) L i et S R Y N 11740.4
(4 to 6) @*@*@m e L8 TOTS T o N\ 11661
55) FE TS e IR \ 11565 <24 fs
7- AR TN \ 11544.4
(4to57) v ¥ 11513
BT to6h) 11494
6 97713  <24fs
o 93712 <17fs
6~ 91115 24fs6
5= 8196.6 35 fs 12
n 72251 <l4fs
5= 70444 0.83ps 20
5+ 70014 104 fs 35
4- 6504.3 139 fs 35
4+ 5951.0  15fs 8
4+ 52805 83 fs22
- 48315 831524
2+ 22355 220 fs 22
0t 0

30Q;

14516
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30Q; 30¢q:
14516713 From ENSDF 1491,4-13
21Al(a,p),(o,py)  1980Bi14,1971Sh11,1972Ga05
Level Scheme (continued)
Intensities: Relative photon branching from each level
s o9 RS o
T E S e I F S
©.5) FYS S s ey § 11477.3
T T TN T T e /S
[GES) b S S 114177 <35fs
(0" t047) S oSy 11382
276" S HF T T AT O TE TR TR T T 11349
27 to57) T TR 0 ¥ 9 D ORI 11323
2t t057) QLR V=P =S = 11269
11250.3 <24 fs
6~ 10560.9 <35 fs
6 9777.3 <24 fs
6~ 91115 24156
5~ 8963.1  17fs 10
2t 8333.5
5~ 8196.6  35fs 12
4 7810.6 12158
4- 76135 13fs6
4+ 72251 <l4fs
5= 70444 0.83 ps 20
5F 70014 104 fs 35
e 6504.3 139 fs 35
41 5951.0 158
3 5487.6 43 fs 12
4+ 5280.5 83 fs 22
= 52313 43fs 21
3+ 48315 83 fs 24
2t 2235.5 220 fs 22
ot 0
30Q;
145116
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30Q; 30Q;
1451 =14 From ENSDF Sijg-14
21 Al(a,p),(o,py)  1980Bi14,1971Sh11,1972Ga05
Level Scheme (continued)
Intensities: Relative photon branching from each level
S S P ® s .
& 8 S N ~ g S
@54 3 0 il N g g . . S a o & 11210.1
(0" t04%) & S S R N N 11205
(3to5) » ¥ oy 2 N 3 11091  <35fs
(4 106) i 11084.1  24f59
(3to5) 11074  <35fs
5~ 10188.2  19fs 14
6~ 91115 24fs6
4 8596.6 <24 fs
4 7810.6  12fs 8
P 7613.5 13fs 6
5- 7044.4  0.83 ps 20
4~ 6504.3 139 fs 35
4+ 5951.0  15fs 8
4+ 5280.5 83 fs22
3+ 5231.3 43 fs 2]
2t 3498.7  62fs 13
2+ 22355 220fs 22
0F 0
30Q;
145116
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30Q; 30¢q:
]481]6—15 From ENSDF 145116_]5
21Al(a,p),(o,py)  1980Bi14,1971Sh11,1972Ga05
Level Scheme (continued)
Intensities: Relative photon branching from each level
ok
Sdsy &S
5
G weh S5V g 5086 SS 11038 <S2fs
2T 104" S0 ASRERE S LI0JO
(3t05) COHTVIY H XL > 10991.0
0F 045 S RLLeSe S 10975
(3 105) T O?SL SIS nC;@ 10866.3 <35 fs
1" t05") &@ & §7 Mgﬁﬁf%\f TN 10835
@57 .60 5 T & S83 S — $ 10823.3 <24 fs
(0T 10 47) SSF—FTES VAo 10805
2to4) fn b@,é\io,éy}\‘;\i(\é‘;; N Q_ -t 10795
A5 : SF YYS
B 4.5 S o b S~ Sy 107322 <28fs
7 B o 10725 17659
64 S 10679 12158
RS 106693 <17fs
6~ 91115 24fs6
3+ 4+ 8537.0  31fs16
5- 8196.6  35fs 12
T 8103.7 <24 fs
4 7810.6 121s 8
4+ 72251 <14 fs
= 7044.4  0.83 ps 20
5t v 70014 104 fs 35
3t 6865.5 23 fs 16
e 6504.3 139 fs 35
4+ 59510 15fs8
ot 5614.2 <21 fs
3 5487.6 43 fs 12
4+ 5280.5 83 fs22
o 52313 43fs21
- 48315 83524
2+ v 22355  220fs 22
ot 0
30Q;
145116
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30Q; 30¢q:
1451,-16 From ENSDF 1451;4-160
21 Al(a,p),(o,py)  1980Bi14,1971Sh11,1972Ga05
Level Scheme (continued)
Intensities: Relative photon branching from each level
S s S N
& S v g g NS g s
(0to4h) D B -~ o N N 9 o N ° © s - 10623
(0to37) ) K K Kl K L S -5 5 N ~ 10581
o < © o ) & 10560.9  <35fs
(0T 3" =~ © 10508
12h) 10472
5 95072 <17fs
6 91115 24fs6
5~ 8963.1 17 fs 10
5” 7044.4  0.83 ps 20
5t 70014 104 fs 35
4- 6504.3 139 fs 35
2+ 4809.5 104 fs 15
1t 3769.6 36 fs 9
2+ 3498.7 621513
2t 2235.5 220 fs 22
o+ 0
30Q;
145116
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30Q; 30¢q:
]481]6—17 From ENSDF 145116_]7
ZTAl(a,p),(o,py)  1980Bil4,1971Sh11,1972Ga05
Level Scheme (continued)
Intensities: Relative photon branching from each level
STy o
PHEIIS I6
G4 X 28 s s 104650 <35 fs
03" TR AN s 10450
2" 6% NSO 10420
T LIRSS &" oW YN N N
3,57 STEE N e o9 oS 10397 <24 fs
07 047 BT e e e S S 10355
G74) A A SRS P 103489 <24fs
3~ ST IES NS e I8 10305.1
a5 S @—J—ﬁfQ& M,Q&Q& " 10288 <28 fs
(0T t047) \&@Ngﬁg A e \ 10276
0704 S-S \ 10228
(1) \__ 102066
5~ / \__ 101882 19fs /4
5 8196.6  35fs 12
4 78106 12fs8
e 7613.5  13fs6
= 70444 0.83 ps 20
5t 70014 104 fs 35
4= 6504.3 139 s 35
4+ 59510  15fs 8
2+ 56142 <21 fs
3- 5487.6 43 fs 12
4+ 5280.5 83 fs22
o 52313 43fs21
3" 48315 83524
ot 4809.5 104 fs I5
1+ 3769.6 . 36fs9
2t 34987 62fs 13
2+ 22355 220 fs 22
0t 0
30Q;
145114
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30Q; 30Q;
]481]6']8 From ENSDF ]45116']8
ZTAl(a,p),(o,py)  1980Bil4,1971Sh11,1972Ga05
Level Scheme (continued)
Intensities: Relative photon branching from each level
& S s
> A o o
0t w03 I é{ e & s s 10184
(1~ t04%) AN S S S S oS8 s 10116
(1T to4™) ) ) ~ (:\o; ,\/\b Sb ér\ \§ o S 10079
(Bto5%) S Y SO ) > S 10057.2
(2to4h) g A & 10027
12" R 9958
2+ 6915.6 <24 fs
4~ 6504.3 139 fs 35
4+ 5951.0  15fs 8
3 5487.6 43 fs 12
4+ 5280.5 83 fs22
g 52313 43 fs 21
3f 4831.5 83fs24
2" 4809.5 104 fs 15
1" 3769.6  36fs 9
2+t 3498.7  62fs 13
2t 2235.5 220 fs 22
0t 0
30Q;
145114
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. 30Q;
?281]6—19 From ENSDF 145116_]9

ZTAl(a,p),(o,py)  1980Bil4,1971Sh11,1972Ga05

Level Scheme (continued)

Intensities: Relative photon branching from each level

“ N
Lo d T
FIILEFL £58 9
45 FERSTIY saes $94 9954.7 <14 fs
(0T t04d") NOTTVEISTLE S o S SR 9896.7
WIWTRTHTAT I T 0 0 O 9882.1

3.4 e — O XXX .

LA TS ToRd T 9816
0" o 47) S0 oo =S N
- I - A I 9792

- I SRR S 9777.3 <24+
6 TN TSNS Y <24 fs
125 RS e e ST T 9768

’ NTOTX TR O ST\ 97608 ~
2T t04") F L 9760.8 <35 fs
(0% 0 4%) S S 9725
(0t03) 9689
(3 .4) 9648.1  <35fs
3tat 8537.0  31fs 16
5- 8196.6 35fs 12
4 7810.6 12158
5 70444 0.83 ps 20
5+ 7001.4 104 fs 35
P 6915.6 <24 fs
P 68655  23fs 6
- 6745 <l4fs
e 6504.3 139 fs 35
4+ 5951.0 15fs 8
3- 5487.6 43 fs 12
e 5280.5 83 fs 22
3+ 52313 43fs 21
3+ 4831.5 83 fs 24
P 4809.5 104 fs 15
ot 3498.7  62fs 13
) 2235.5 220 fs 22
0+ 0

30Q:
145116
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?gSi ]6—20 From ENSDF ?SSi 16_20

ZTAl(a,p),(o,py)  1980Bil4,1971Sh11,1972Ga05

Level Scheme (continued)

Intensities: Relative photon branching from each level

S anr S N

- @ @00 &Ll e S 9622

Qt0d") S - NS > 9604.6

(0" 104" TS e F dr e e o 9596

(1703 €Y SR L &8TS 9576

= YIRS VY s » o S S
5 S99l NN . 9507.2 <17 fs
[GlYS) VYV S5 S s SE S S s
— FTE T o o SIS

1 S8 8 \&7\0«7 o _ 9439

(1T tod") W v > §7$?70§ 9405.7  <24fs
6" ! Q@ 93712 <17fs
127 9362

- 70797 <14fs
= 7044.4  0.83 ps 20
> 70014 104 fs 35
. 65043 139 fs 35
4+ 5951.0  15fs 8
3- 5487.6 43 fs 12
4+ 5280.5 83 fs22
o 52313 43fs21
- 48315 83 fs 24
2+ 4809.5 104 fs 15
1" 3769.6  36fs9
2+ 3498.7  62fs 13
ot 2235.5 220 fs 22
0+ 0

30Q;
14516
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198i 521
29Si,4-21 From ENSDF
142116
ZTAl(a,p),(o,py)  1980Bil4,1971Sh11,1972Ga05
Level Scheme (continued)
Intensities: Relative photon branching from each level
9349.8 <24 fs
& SIS Si 9310 <24fs
Gos) S mes oSy S 9255.1
32 SEEFST e D e 9166.5 <24 fs
(1030 AR A N . 91312 <17fs
o TR SASEE s 9LILS  24fs6
o 7 §55"§$’73&>§§ ¢ \ 9104 <24 fs
T §"£’?’“§7&° » nc \ 9045.2 <24 fs
o RS S 9034.9
o) el \ 8979
L 8963.1 17 fs 10
s 8596.6 <24 fs
e
8196.6  35fs ]2
-
78106 12158
; 76135  13fs6
N 72251 <l14fs
= 70797 <14fs
3+ 70444 0.83 ps 20
= 70014 104 fs 35
¥ 6865.5  23fs 16
- 6745  <l14fs
o 6537.6 <17fs
s 6504.3 139 fs 35
=
5951.0  15fs 8
4t
56142 <21fs
= 5487.6 43 fs ]2
5 5280.5 83 fs22
= 52313 431521
3+
48315  83fs24
> 4809.5 104 fs 15
2+
3769.6  36fs9
1+
34987  62fs 13
2+
22355 220 fs 22
2+
0
0+

30Q;
145116
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30Q; 30Q;
]481]6'22 From ENSDF 145116 22
21 Al(a,p),(o,py)  1980Bi14,1971Sh11,1972Ga05
Level Scheme (continued)
Intensities: Relative photon branching from each level
(1,2%) 8956
(0" t03") 8939
- 8901
(0" t04") N 8887
(1,27) é?\,gj"?\s'\?g'\?\\fffff 8799
T3t FELEEIS SR L8 8T So__©
O 103) FEFSCII o o0 SSHY o8 o Hide
(2" t04¥) STV 2o FIII 8684.1 <24 fs
2" ST LBroy oS0 8672.3
B SO NN o
(1Ft04h) TEVNTIER S 3 \ 8639.6 <24 fs
4~ U S8 > \ 8596.6 <24 fs
T3 il 8553  <l14fs
3tar 8537.0  31fs 16
(1t03) 8441
p 7225.1  <l4fs
P 7079.7  <14fs
5 7001.4 104 fs 35
3+ 6865.5 23 fs 6
2= 6640.9  21fs9
4+ 5951.0  15fs 8
o+ 56142  <21fs
3 5487.6 43 fs 12
4" 5280.5 83 fs 22
3+ 5231.3 43 fs 2]
3+ 4831.5 83 fs 24
2t 4809.5 104 fs 15
1+ 3769.6 36fs 9
2+ 3498.7  62fs 13
2+ 22355  220fs 22
0+ 0
30Q;
145114
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30Q; 30¢q:
1491623 From ENSDF 145116723
2T Al(a,p),(ct,py)  1980Bi14,1971Sh11,1972Ga05
Level Scheme (continued)
Intensities: Relative photon branching from each level
LoSESONSE o 5 .
N R R R S ) o [P
ot SEETTHEIS p50 Toa e 8 §333.5
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Level Scheme (continued)

Intensities: Relative photon branching from each level
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21 Al(a,p),(co,py)  1980Bi14,1971Sh11,1972Ga05
Level Scheme (continued)
Intensities: Relative photon branching from each level
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27 Al(a,p),(ct,py)  1980Bil4,1971Sh11,1972Ga05

Level Scheme (continued)

Intensities: Relative photon branching from each level

,\,§ o Sy
¢ oo
5,8 FF S s

S v & & > S $

FTEE 0o &5 ° 3
ot SN SN T?fg‘of,\pb'f@?fczﬁ ﬁg'—@e o 5614.2 <21fs
3- S o ,ofo\,f@,@\ig/foa gpj\&v 5487.6  43fs ]2
oF 77{\7§°7{‘:77$7Q’(7\§7§L$l 53723  59fs2]
e A I SRS 5280.5 83 fs22
= SEINSS 52313 43521
pes W TNTN s \@ 4831.5 83fs24
= 42)\/\ \ogv\%(\, \QQ 4809.5 104 fs 15

& S e &
o o o8 3788  8.3ps5
1" . §°,a§7 3769.6  36fs9
L 5N 3498.7  62fs 13
s
&
K
o3
ot 4 22355 220 fs 22
0+ . 0
30Q;
145116

26



	3014Si16 
	 27Al(,p),(,p)


