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PSi(p,y),2 Al(a,ny)  2000Gr19,1985Re02,1969Ha50

History
Type Author Citation Literature Cutoff Date

Full Evaluation M. S. Basunia, A. Chakraborty =~ NDS 197,1 (2024) 31-May-2024

2000Gr19: 2%Si(p,y), Target: 95% enriched Si; Projectile: p, E=1.0-2.5 MeV; y-rays measured with two HPGe detectors (one
Compton-suppressed), suppressed detector at 90° and unsuppressed was rotated: 25°, 38°, 50°, 63° and 90°; one silicon
surface-barrier and one Nal detectors at 165° and 140°, respectively, was used to measure excitation functions to locate the
resonances; Deduced y-ray branching, mixing ratio, summarized level excitation energies, J* and isospin from all of their group

studies: 1983Ne04, 1992Fr10, 1996Wa33 and 1997Va02.
1985Re02: 2Si(p,y), Target: SiO, enriched to 95% in 2°Si; Projectile: p, E=0.3-2.3 MeV; y-rays measured by two Ge(Li)

detectors; deduced level excitation energies, y-ray branching, mean lifetime of the levels, y-ray angular distribution coefficients,
7

1983Ne04: 22Si(p,p),2?Si(p,py); Target: 95% enriched 2?Si; Projectile: proton, E=1.29-3.31, 2.40-3.31 and 3.09-3.31 MeV; Si
detectors at 90°, 105°, 135° and 160° detected scattered protons; deduced 66 resonance levels, L values, I'p and I'p;.

1969Ha50: 29Si(p,y); Target: SiO; enriched to 95% in 29g;i; Projectile: p, E=0.3-1.8 MeV; Nal(Tl) and Ge(Li) detectors;
Measured: Ey, y-ray branching, p-yy coin, mean lifetime, d, y-ray linear polarization, deduced level scheme, y-ray multipolarity,
J.

Others:

2022D004: #Si(p,y) E < 250 keV and E > 300 keV.

1997Va02: 2Si(p,y) E=1.00-1.75 MeV.

1996Wa33: 2Si(p,y) E=1.75-2.51 MeV.

1996Bb22: 2%Si(p,y) E 324 keV.

1996Pi15: 2%Si(p,y) E=325, 420 keV.

1995Sh54: 29Si(p,y) E=2.4866 MeV.

1993Ca07: 2°Si(p,y) E=2.0-3.0 MeV.

1992Fr10: 2Si(p,y), 2°Si(p,py) E=2.025-3.310 MeV.

1987Ti03: 2Si(p,y) E=1.4-2.1 MeV.

1983Ne04: 2Si(p,p),2?Si(p,py) E=1.29-3.31, 2.40-3.31 and 3.09-3.31 MeV.

1980An07: *Si(p,y) E=0.73, 1.75 MeV.

1974Kul2: 2Si(p,y) E=0.70-0.75 MeV.

1973He16: 2Si(p,y) E=2.5-3.4 MeV.

1972Lu04: 2°Si(p,y) E=1.47-1.75 MeV.

1971Bi09: 2°Si(p,y) E=731, 1506, 1686, 1748, 1772 keV.

1971Di21: 2°Si(p,y) E=0.9-2.12 MeV.

1970Lal5: 2Si(p,y) E=1.5-1.8 MeV.

1969Bil1: 2°Si(p,y) E=1.748 MeV.

1967Hal5: 2°Si(p,y) E=0.7-1.75 MeV.

1967Ha26: 2°Si(p,y) E=1.375 MeV.

1966En04: 2Si(p,y) E=0.3-2.1 MeV.

1966Ha27: 2°Si(p,y) E=1.505 MeV.

1965Ph03: 29Si(p,y) E=1.420-2.160 MeV.

1964Ej01: 2°Si(p,y) E=1-1.4 MeV.

1962Ba20: #Si(p,y).

19610h01: *Si(p,y) E=300-1700 keV.

1960Se11: 22Si(p,y) E=300-1840 keV.

1958Val2: 2%Si(p,y) E=0.2-0.8 MeV.

1986Ka34: 27 Al(e,n) E=4.2 MeV; measured Ey, Iy. Deduced M1 transition strengths.
1982Qa02: 2’ Al(a,n) E=10-30 MeV.

1978F107: 27 Al(a,n) E=2.8-6.8 MeV.

1978Gr15: 27 Al(e,n) E=10-18 MeV.

1977Ra01: 27 Al(a,ny) E=6.2 MeV.

1973An01: 7 Al(a,ny) E=5.5 MeV.
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YSi(p,y),Y’ Al(a,ny)  2000Gr19,1985Re02,1969Ha50 (continued)

1972Sn01: 27 Al(,ny) E=6.4 MeV.
1971He02: 27 Al(e,ny) E=7-15 MeV.
1970Ha52: 27 Al(e,ny) E=8.5 MeV.
1967Ke09: 27 Al(a,ny) E=4 MeV.
1960Ya05: 27 Al(a,n) E=8.15 MeV.

2000Gr19, 1997Va02, 1996Wa33, 1992Fr10 and 1983Ne04 — from the same group/center; 1992Fr10 E, data is consistently lower
than those in 1983Ne04 by about 7 keV.
1969Ha50 and 1967Hal5 — from the same group.

30p L evels

E(level) 7€ T, /2d Comments

0 1t
677.01 3 0* 93 fs 10 T2 weighted average of 90 fs 70 (1985Re02), 90 fs 74 (1987Ti03), 107 fs 21
(1967Ke09), and 111 fs 37 (1971Sh11). Others: 118 fs +752-55 (1972Lu04).
708.70 3 1* 37 ps 3 Ty/2: weighted average of 38 ps 5 (1970Ha52), 37 ps 7 (1972Sn01), and 37 ps 4
(1973An01). Others: >3 ps (1967Ke09), >0.8 ps (1970Lal5).
1454.23 2 2% 53ps il Ty/2: unweighted average of 4.16 ps 16 (1977Ra0l — 7=6.01 ps 23) and 6.4 ps 3
(1971He02). Others: >1 ps (1985Re02), >166 ps (1969Ha50), >0.45 ps (1972Lu04).
1973.27 4 3+ 217 ps 24 Tyj: from 1977Ra01 (7=3.13 ps 35). Others: 4.7 ps 3 (1971He02), >1 ps (1985Re02),
>166 ps (1969Ha50), >0.5 ps (1971Bi09), 0.3 ps +30-2 (1970Lal5).
2538.95 5 3t 151 fs 14 Ty/2: weighted average of 139 fs 27 (1987Ti03) and 156 fs /4 (1971Shl11). Others: 64 fs
15 (1969Ha50), 55 fs 17 (1972Lu04).
2723.72 7 2% 110 fs 10 T2 weighted average of 111 fs 70 (1985Re02), 121 fs 24 (1971Sh11), and 102 fs /5
(1971Bi09). Other: 67 fs 10 (1969Ha50).
2839.34 4 3% 570 fs 130 T/2: weighted average of 499 fs 139 (1985Re02), 423 fs /25 (1987Ti03), and 832 fs /139
(1971Sh11). Other: >159 fs (from 1972Lu04).
2937.46 2 2% 49 fs 3 T2 weighted average of 45 fs 3 (1985Re02), 60 fs 9 (1987Ti03), 66 fs 10 (1971Sh11), 55
fs 10 (1969Bill), and 49 fs 7(1971Bi09). Others: 26 fs 3 (1969Ha50), 33 fs 5
(1972Lu04), 69 fs +29-21 (1970Lal5).

3019.2 1 1" 21fs 1 Ty/2: Others: <7 fs (1985Re02), <21 fs (1971Shl11), <8 fs (1972Lu04), <20 fs (1971Bi09),
< 10 fs (1970Lal5).

3733.80 7 1" 27 fs 5 Ty/2: weighted average of 26 fs 5 (1987Ti03) and 38 fs 24 (1972No02).

3835.80 5 2% 321fs6 Ty/2: weighted average of 31 fs 6 (1985Re02), 36 fs 6 (1987Ti03), and 22 fs 10
(1972No02).

3928.61 5 3t 79 fs 14 Ty /2: weighted average of 60 fs 27 (1985Re02), 87 fs 14 (1972No02).

4143.63 6 2” 25 fs 2 T2 weighted average of 26 fs 3 (1985Re02), 38 fs 6 (1987Ti03), 40 fs 10 (1969Ha50),

22 fs 2 (1972Lu04), 17 fs 6 (1971Bi09), and 28 fs 4 (1970Lal5).

4182.81 6 2% 221s6 Ty/2: weighted average of 2.4 fs 8 (1987Ti03) and 2.1 fs 6 (1980An07). Others: 7 fs 2
(1985Re02), <14 fs (1971Bi09), <10 fs (1970Lal5).

4231.97 9 4~ 1.3 ps7 E(level): 1972No02 reported doublet for this energy levels as 4229.9 keV 13 and 4234.5
keV 18 with half lives 513 fs 62 and 28 fs 21, respectively. In the absence of firm
evidence, the evaluators considered it to be a single energy level.

Ty2: others: 1.4 ps +21-6 (1970Lal5), >0.7 ps (1985Re02), >0.8 ps (1969Ha50), >1.5 ps
(1972Lu04), >0.9 ps (1971Bi09).
4298.6 2 4+ 100 fs 18 Ty/2: weighted average of 95 fs /8 (1987Ti03) and 125 fs 42 (1972No02).

4343.8 1 5t 123 fs 11 T2 weighted average of 101 fs 2/ (1987Ti03) and 128 fs 710 (1972No02).

4422.8 1 2% 30 fs 4 Ty /2: weighted average of 26 fs 3 (1985Re02), 38 fs 6 (1987Ti03), 44 fs 6 (1969Ha50),
and 28 fs 5 (1971Bi09). Other: 13.2 fs 55 (1972Lu04),

4468.33%4 7 0O 1.9 fs 3 Ty/2: others: <7 fs (1985Re02), <23 fs (1969Ha50).

4502.21 9 1t 4.1 fs 15 Ty/2: weighted average of 4.4 fs 15 (1987Ti03) and 3.5 fs 27 (1972Lu04). Others: <7 fs
(1985Re02), <33 fs (1970Lal5).

4625.92 8 3~ 172 fs 14 T2 weighted average of 236 fs 28 (1985Re02), 180 fs 37 (1987Ti03), 180 fs 42
(1969Ha50), 152 fs 14 (1972No02), 166 fs 28 (1972Lu04), and 194 fs 42 (1971Bi09).
Other: 159 fs +74—43 (1970Lal5).

4736.03 8 3t 51 fs 7 Ty/2: weighted average of 49 fs 7 (1985Re(02) and 53 fs 8 (1987Ti03).

Continued on next page (footnotes at end of table)
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0P, 53 From ENSDF 9P ,5-3
YSi(p,y),Y’ Al(a,ny)  2000Gr19,1985Re02,1969Ha50 (continued)
30p Levels (continued)
E(level)’ e T /zd s/ Comments
4926.0 2 3 260 ps 35 J*: (5)” in 1969Ha50.
E(level): weighted average of 4926.4(2) (1985Re02) and 4925.5(2) (2000Gr19).
J™: v decay to 2% level rules out the possibility for 5~ assignment as
mentioned in 2000Gr19 based on experimental observation.
E(level): Other: 4921 in 1972Lu04.
Ty/2: from 7=375 ps 50 (1978Ba76 (RDM),1990En08). Others: >0.8 ps
(1972Lu04), >0.6 ps (1971Bi09), >0.6 ps (1969Ha50).
T=0.
49373 2 1 4.6 fs 14 J™: from y(6) in 1969Ha50 (p,y). Other: (1,2%) in 2000Gr19.
Ty/2: other: <7 fs (1985Re02).
4941.2 3 1* 43 1s 11 E(level): weighted average of 4941.0(3) (1985Re02) and 4941.4(3) (2000Gr19).
Ty/2: Others: <7 fs (1985Re02), 33 fs 14 (1969Ha50).
T=0.
5206.8 1 3t 15 fs 4 Ty/2: weighted average of 12 fs 3 (1985Re02) and 21 fs 4 (1987Ti03).
T=0.
5230.1 3 2,4)”
5411163 2~
5506.3 2 1~ 38fs9 T=0
E(level): weighted average of 5506.1(2) (1985Re02) and 5506.4(2) (2000Gr19).
Ty/2: Other: <7 fs (1985Re02).
5508.55 8 3 10 fs 5
5576.3 1 2% 6fs 1
5701.3 2 1* 11 fs 3 T=0
Ty/2: other: <7 fs (1985Re02).
5896.7 10 (1,2)* E(level): from 2022Do04.
Er(c.m.)=303.4 keV 10, wy=8.8x1073 eV 15 (2022Do04).
Resonance energy E;(c.m.) is deduced from E(level)-Q(p,y) in 2022Do04, with
Q(p,y)=5593.34 7 deduced by the authors of 2022D004 using nuclear masses.
S(p)(*'P)=5594.75 7 from 2021Wal6 (AME2020).
Resonance strength wy given is extracted from the measured y-ray yields
(2022D004).
J7: from 2022Do04.
5907.5 6 (1,2,3%) E(level): from 2022Do04.
J7: from 2022Do04. Other: 2000Gr19 adopted 2~ assignment.
E;(c.m.)=314.2 keV 6, wy=0.0207 eV 27 (2022Do04).
Resonance energy E;(c.m.) is deduced from E(level)-Q(p,y) in 2022Do04, with
Q(p,y)=5593.34 7 deduced by in 2022Do04 using nuclear masses.
S(p)(OP)=5594.75 7 from 2021Wal6 (AME2020).
Resonance strength wy given is extracted from the measured y-ray yields
(2022D004).
J*: from 2022Do04.
5934.00 1 3* T=0
5996.2 6 (1,2%) J*: from 2022Do04.
E;(c.m.)=402.9 keV 6 (2022D0o04).
Resonance energy E;(c.m.) is deduced from E(level)-Q(p,y) by 2022Do04, with
Q(p,y)=5593.34 7 deduced by the authors of 2022Do04 using nuclear masses.
S(p)(*'P)=5594.75 7 from 2021Wal6 (AME2020).
6006.0° 1 3*
6093.5% 1 3~ 4415 10 T=1
6229.00 3 (5)
6268.7 4 2” 133 T=1
E;=698.6 keV 7.
6299.3 2 3* 0.49 10 Ep=729.3 keV 4; T=0.
6481.6 5 1t 0.44 9 Ep=917.7 keV 4.
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0P -4 From ENSDF 9P 5-4
YSi(p,y),Y’ Al(a,ny)  2000Gr19,1985Re02,1969Ha50 (continued)
30p Levels (continued)
E(level)t e Ty % Le sf Comments
6520.8 5 2%t 0.20 4 T=0
Ep=957.1 keV 4.
6597.7% 5 (3.4%,5%) Ep=1037.9 keV 6; T=1.
6667.8% 5 3t 0.18 4 E,=1110.4 keV 5; T=0.
S: other: 0.31 6 (1969Ha50).
6853.9% 5 1* 25 eV 0 1.6 3 Ep=1302.9 keV 5; T=0; I',=0.54 eV.
6873.4% 5 3t 3eV 2 0.7 3 Ep=1323.1 keV 5; T=0; I',=0.10 eV.
68777 1 2” 3.1 keV 1 249 Ep=1327 keV 1; I'y=0.48 eV.
6921% | 1~ 5.4 keV 1 349 Ep=1372 keV I; T=0; I'y=1.13 eV.
S: other: 5.9 12 (1969Ha50).
E(level): 6926 in 1967Ha26.
6978.3% 5 347" Ep=1431.6 keV 5; T=0.
7014.9% 5 2- 0.70 keV 1 092 Ep=1469.5 keV 5; T=0; I',=0.18 eV.
7045.0% 5 4- 20 eV 3 0.09 3 Ep=1500.6 keV 5; T=0; I',=0.02 eV.
7049.4% 5 4- 45 eV 3 285 Ep=1505.2 keV 5; T=1; I',=0.31 eV.
S: other: 7.4 15 (1969Ha50).
7119.1% 5 (1%,2,3) Ep=1577.3 keV 5; T=0.
7178% 3 1~ 15 keV 1 4.0 12 Ep=1639 keV 3; T=1; I',=1.33 eV.
S: other: 21 4 (1969Ha50).
7203.0% 5 2t 30 eV 2 092 Ep=1664.1 keV 5; T=0; I',=0.18 eV.
7207.5%5 ot 50 eV 0 047 9 Ep=1668.8 keV 5; T=1; I',=0.16 eV.
S: other: 0.88 18 (1969Ha50).
72233 5 2” 4.5 keV 1 5514 Ep=1685.7 keV 4 (1985Re02); T=1; I'y=1.10 eV.
S: other: 16 3 (1969Ha50).
7282.0# 5 3t l1eV 197 Ep=1745.8 keV 5; 1,=(3) not consistent with parity; T=0; I",=0.37.
7283.4% 5 2t 7 eV 2 4.7 14 E,=1747.3 keV 5; T=1; I';=0.50 eV.
730499 5 2- 60 eV 1 0.8 3 Ep=1769.5 keV 5; T=0; I';,=0.16 eV.
73063@ 5 2~ 45 eV 3 0.7 3 E,=1771.0 keV 5; T=0; I';=0.14 eV.
S: other: 1.6 3 (1969Ha50).
7322@ 3 1~ 16.5 keV 1 ~1 Ep=1787 keV 3; T=1.
7383.4@ 5 (27,37) 0.38 10 E,=1850.7 keV 5; T=1.
7493@ 1* 3.5 keV 0 1.33 Ep=1964 keV I; T=1; I'y,=0.43 eV.
7560.5@ 5 3+ 40 eV 2 0.60 70 E,=2034.0 keV 5; T=0; I',=0.09 eV.
75625@ 5 2t 25 eV 2 1.83 Ep=2036.0 keV 5; T=1; I',=0.37 eV.
757999 5 2- 0.17 keV 3 0.46 17 Ep=2054.0 keV 5; T=0; I';,=0.09 eV.
7605.0¢ 5 2+ 0.26 keV 2 325 Ep=2080.0 keV 5; T=1; I',;=0.015 keV, I')=0.48 eV.
763609 5 3+ <3eV 1.7 3 Ep=2112.1 keV 5; T=(0); I, <0.26 eV.
76443@ 5 3+ 65 eV 2 325 Ep=2120.7 keV 5; T=0; I',=0.46 eV.
768829 5 4~ <3eV 0.26 10  E,p=2166.1 keV 5; T=0; I'y<0.04 eV.
7742% 3 1~ 52 keV 1 Ep=2222 keV 3.
77493@ 5 1t 0.53 keV 0 1.14 Ep=2229.3 keV 5; T=0; I',;=0.040 keV, I'y)=0.38 eV.
7752.7@ 5 3+ <3eV 0.20 7 E,=2232.8 keV 5; T=(1); I',<0.03 eV.
7759.0€¢ 5 3+ <4 eV 467 Ep=2239.3 keV 5; T=1; I',=1.19 eV.
778649 5 2,4)” 17 eV 3 0.24 9 Ep=2267.7 keV 5; I',=0.05 eV.
7803% 3 (2,3,4)~ 10 eV 3 Ep=2285 keV 5.
78263@ 5 2~ 0.050 keV 3 0.23 8 Ep=2309.0 keV 5; T=0; I',;=0.40 keV, I';,=0.41 eV.
787379 5 4~ 0.020 keV 3 Ep=2358.0 keV 5.
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P55 From ENSDF 9P ,5-5
YSi(p,y),Y’ Al(a,ny)  2000Gr19,1985Re02,1969Ha50 (continued)
30p Levels (continued)
E(level)t e Ty? Le sf Comments
7883.8€¢ 5 4+ 0497  Ep=23684 keV 5.
7892 3 2- 70 keV 1 E,=2377 keV 3.
792099 5 2+ 038 keV 2 144 21 E,p=2406.6 keV 5; T=0; [,;=0.020 keV, T;,=0.30 eV.
7921.8€ 5 3+ 183  Ep=2407.8 keV 5; T=0.
7922@ 1 4® E,=2408 keV 1.
7932% 3 0* 28 keV 0 E,=2418 keV 3.
799672 5 1t 10keV 0 35173 E,=24853 keV 5; T=1; T, =3.48 cV.
8001® 71 1- 43keV 1 055  Ep=2490 keV I; Tp=0.50 keV, T,,=0.19 eV.
8007.4@ 5 2t 065keV 2 213  E,=24963 keV 5; T=1; T}, =0.002 keV, T,,=0.71 eV.
80143@ 5 2t 0.16keV 2 03618 Ep=25035 keV 5; [=0.11 keV, I, =0.12 eV.
8032% 3 2°(17)  0.050keV 1 Ep=2522 keV 3; T=2.2 keV.
8053% 3 0073  Ep=2544 keV 3.
8096+ 3 1+ 74keV 0 33 E,=2588 keV 3; T,=1.00 eV.
8107% 3 2+ 028keV 2 135 Ep=2599 keV 3; [1=0.60 keV, I',=0.26 eV.
8151% 3 1979  Ep=2646 keV 3.
8166+ 3 1- 17keV 1 077  Ep=2660 keV 3; [ =0.18 keV, I',=0.24 eV.
8181% 3 1* 18 keV 0 E,=2676 keV 3.
8187% 3 3~ 070keV 3 03111 E,=2683 keV 3 (1992Fr10); T;=0.60 keV, T',=0.08 eV.
8206% 3 4~ 0.040 keV 3 193 Ep=2702 keV 3; T=0.010 keV, T,,=0.27 eV.
8207% 3 0o* 13 keV 0 E,=2703 keV 3.
8200% 3 0- 30 keV 1 E,=2706 keV 3.
8271% 3 1.6 16 Ep=2770 keV 3.
8276% 3 2- 0060 keV 3 03312 E,=2775 keV 3; T =0.330 keV, T,=0.43 eV.
8278&% 3 2t 13keV 2 13319  Ep=2777 keV 3; T =0.030 keV, Tn=0.040 keV, T, =2.81 eV.
8319&% 3 1t 60keV 0 33 Ep=2819 keV 3; T;=2.7 keV, [,,=1.48 eV.
8350% 3 4~ 0.17keV 3 0145  Ep=2851 keV 3; T =0.002 keV, T;2=0.005 keV, T,=0.02 eV.
8351% 3 03212 E,=2852 keV 3.
8352&% 3 2- 24kV 1 1212 Ep=2853 keV 3; ;=095 keV, T,=0.33 eV,
8386& 3 3t 0.10keV 2 124 18 Ep=2889 keV 3; T =0.020 keV, T',=0.21.
8398& 3 2f 024keV 2 044  Ep=2901 keV 3; [;=0.40 keV, [(p=0.115 keV, [,=0.25 eV.
8409% 3 3~ 0065keV 3 05922 E,=2912 keV 3; [,;=0.080 keV, I,=0.19 eV.
8426% 3 0.135  Ep=2930 keV 3.
ga3& 3 ot 135keV 2 3914  E,=2936 keV 3; [=0.13 keV, [p=0.15 keV, I',=0.95 eV.
gas1& 3 1t 23keV 0 2222 E,=2956 keV 3; T1=0.60 keV, [,=0.92 eV.
84ga& 3 4~ 0.13keV 3 07310 Ep=2990 keV 3; Iy;=0.010 keV, Tp=0.030 keV, T,=0.11 eV.
8497% 3 1- 37 keV 1 Ep=3004 keV 3; T=2.0 keV.
8519% 3 0 200 keV 1 Ep=3025 keV 3.
8526% 3 244  Ep=3033 keV 3.
8530% 3 037 14 Ep=3038 keV 3.
8557% 3 1- 25 keV 1 Ep=3066 keV 3; Tpj=4.4 keV.
8570% 3 046 7  Ep=3079 keV 3.
gsg2& 3 ot 044keV 2 055  Ep=3091 keV 3; I;=0.60 keV, I',=0.23 eV.
8619% 3 2t 050keV 2 207  Ep=3130 keV 3; T =1.1 keV, [;p=0.30 keV, T, =1.52 eV.
8621% 3 1t 40keV 2 Ep=3132 keV 3; T1=9 keV.
8632% 3 4~ 045keV 3 07811 Ep=3143 keV 3; T;=0.015 keV, Tp=0.060 keV, T',=0.10 eV.
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30 30
15P15'6 From ENSDF 15P15'6

YSi(p,y),Y’ Al(a,ny)  2000Gr19,1985Re02,1969Ha50 (continued)

30p Levels (continued)

E(leveh)t  J7¢ Ty Le sf Comments
8637% 3 19 19 Ep=3148 keV 3; weaker strength and not adopted.
8642%& 3 0.63 keV 249 JEL: J7=3" and l,=1 (1992Fr10).

Ep=3154 keV 3; T},1=0.50 keV, I';2=0.20 keV, I'y=0.73 eV.

8647% 3 3+ 0.070 keV 2 1.46 21 Ep=3159 keV 3; I',1=0.010 keV, I';2=0.070 keV, I',=0.45 eV.
8662% 3 2~ 3.95 keV 1 44 Ep=3174 keV 3; T},1=2.1 keV, I'p=0.50 keV, I'y=1.42 eV.
8669% 3 2~ 1.5 keV 1 2710  Ep=3182 keV 3; I'1;1=0.15 keV, I',2=0.50 keV, I',=0.78 V.
8708% 3 1+ 28 keV 0 Ep=3222 keV 3; T}1=14 keV.

8730% 3 4~ 0.30 keV 3 Ep=3245 keV 3; T},2=0.008 keV.

8755% 3 (1" 3.0 keV 2 Ep=3270 keV 3; T},1=30 keV.

T From 2000Gr19, except otherwise noted. For resonance levels, corresponding E, energies were deduced by the evaluators using
the reported E; data and Qp=5594.75 keV 7 (2021Wal6).

¥ Deduced from the E, value of 1983Ne04. Revised work by 2000Gr19 yields the same.

# From 1997Va02, deduced from Ey. Revised work by 2000Gr19 yields the same. The corresponding Ep energy (Lab) was
deduced by the evaluators.

@ From 1996Wa33, deduced from Ey. Revised work by 2000Gr19 yields the same. The corresponding E, energy (Lab) was
deduced by the evaluators.

& Deduced from Ep value of 1992Fr10.

¢ From 1985Re02. Also reported by 2000Gr19.

b Reported by 1996Wa33 from the primary y-ray feeding of the resonance states. Revised work by 2000Gr19 yields slight changes.

¢ Assignments of J” from 4926.4 keV to 8014 keV levels from 2000Gr19. 2000Gr19 assigned J”, based on 1 values, y-ray
branching, y-ray transition strength, etc. considering earlier studies 1983Ne04, 1992Fr10, 1996Wa33 and 1997Va02. Above 8014
keV, assignments are from 1992Fr10. Isospin data are from 2000Gr19. J™ assignments below 4926.4 keV level taken from the
Adopted Levels to accommodate the y-ray multipolarity assignments, except where otherwise noted.

4 Half-life or [po. Half-life from 1987Ti03 (DSA method), except otherwise noted. The lowest uncertainty among the available
experimental values is chosen to be the uncertainty of the quoted half-life, if weighted average uncertainty found to be lower than
the lowest value. The evaluators noted that the literature uncertainties of the mean lifetime values are mainly statistical. 'y from

1992Fr10, a few values of 1983Ne04 are different than that in 1992Fr10. The evaluators assume 1992Fr10 to be the revised
version of 1983Ne04. I'y1, Iz and T’y of 1992Fr10 are recorded as comment.

¢ From 1992Fr10. Earlier 1, values by 1983Ne04 (same group) are same as of 1992Fr10 for the common energy levels.

f From 1985Re02 upto 7493 keV level and from 1992Fr10 above 7493 keV level. S=(2J+1)I'yI'p,/T’, the resonance strength of
29Si(n,y)3 P reaction. Other values are reported by 1969Ha50. 1985Re02 compares his data with the data of 1969Ha50,
normalizing those with S=1.04 70 for E,=413 keV using 1979Ri01, and is in good agreement. Discrepant values are given as

comments.
7(°P)
Eileve) J7  E,T L@ Ef  JT 0 Mult s& Comments
708.70  1* 708.70 0 1 D+Q +1.0 +34-8  6: +0.48 4or +2.0 2 (1966Ha27).
145423 2% 745.53 5008  708.70 1*

1454.23  100.0 8 0 It MI+E2 -0.22 2 Mult.,6: from 1969Ha50, pol=+0.23 10; it
appears that 1969Ha50 could not be able to
resolve this transition from that of 1483 keV
transition decaying from 2937 keV level.

o: —0.21 3 (1966Ha27).
1973.27 3% 1264.57 100.0 2 708.70 1t E2(+M3) +0.012 Mult.,s: from 1969Ha50; pol=+0.52 17
(1969Ha50).
1973.27 70.9 9 0 1t E2(+M3) -0.023 Mult.,5: from pol=+0.82 22 (1969Ha50).

253895 3* 565.68 0.79 5 1973.27 3*
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0P, -7 From ENSDF 9P, 57
YSi(p,y),Y’ Al(a,ny)  2000Gr19,1985Re02,1969Ha50 (continued)
y(°P) (continued)
Ei(level) J7 E, 1@ Ef J% Mult. o& Comments
253895 3t 183025 32310 70870 1*
2538.95 100.0 10 0 1T (B2(+M3)) -0.023 Mult.,5: from pol=+0.47 33 (1969Ha50).
272372 2t 2015.02 25621 70870 1*
2723.72 100.0 9 0 1t MI+E2 +3.04 Mult.,5: from pol=+0.08 14 (1969Ha50).
283934 3t 1385.11 48.6 10 145423 2+ D+Q +12 +6-3
2130.64 100.0 15 708.70 1*
2839.34 43.6 10 0o 1t
2037.46 2t 964.19 0757 197327 3*
1483.23 100.0 11 145423 2 D+Q +4.1 +17-9 & other: —0.03 3 (from 1969Ha50).
2228.76 122720 70870 1* D(+Q) 0.0 +2-3
2260.45 73.6 9 677.01 0*
2937.46 40.5 5 0 1" D+Q -0.32 o: other: —0.08 4 or —1.93 (from
1969Ha50).
30192 1t 23422 100 677.01 0t Ml Mult.: from pol=—0.26 18 (1969Ha50).
3733.80 1*  796.30 15010 293746 2*
2279.60 19.6 12 145423 2%
3056.80 64.0 20 677.01 0*
3733.80 100.0 20 0o 1t
3835.80 2+  898.34 100.0 14 2937.46 2* D+Q -0.12 3
2381.57 14.16 145423 2%
3127.10 27.0 8 708.70 1*  D+Q -3.6 +5-8
3928.61 3t 991.15 100.0 14 2937.46 2*
247438 42914 145423 2%
414363 27 1206.17 1.49 11 2937.46 2*
2689.40 8.65 1454.23 2%
3434.93 473 708.70 1*
4143.63 100.0 10 0 1* EI(+M2) -0.01 1 Mult.,5: from 1969Ha50, pol=+0.21 12.
4182.81 2F  1643.86 8.3 4 2538.95 3*
2209.54 463 1973.27 3*
2728.58 334 145423 2%
3474.11 100.0 12 708.70 1*  D+Q 5: +0.01 8 or —2.9 +5-8 (1969Ha50).
3505.80 163 677.01 0F
4182.81 13.8 4 0 1* DHQ) -0.1 +2—-1
423197 4= 139263 3.6 14  2839.34 3%
1693.02 33.010 253895 3* El(+M2) -0.00 2 Mult.,5: from 1969Ha50, pol=+0.42 21.
2258.70 100.0 14 197327 3% EI+M2 +0.05 2 Mult..8: from 1969Ha50, pol=+0.43 14;
E1+M2 assignment by 1966Ha27;
1966Ha27 suggests for unusual E1-M2
mixing.
5:0.10 1 (1966Ha27).
4298.6 4+ 1759672  23% 7 2538.95 3*
2844.4% 2 100% 7 145423 2*
43438 5T 18049 534 2538.95 3*
2370.5 100.0 21  1973.27 3*
44228 2t 37141 43020 70870 1* D+Q 33 +9-19
4422 8 100.0 10 0 1™ D+Q 10 +1-2 5: other: +19 +10—5 (1969Ha50).
4468.33 0T 3759.63 6.59 708.70 1*
4468.33 100.0 22 0o 1t Mult.: pol=—0.37 36 (in 1967Ha26 from
17 to 17 g.s. decay), here 0* to 17, not
adopted.
450221 1T 3047.98 100.0 18 145423 2* D+Q -0.3 +1-2  §&: other: —0.09 4 or —9.5+28-70
(1969Has50).
3793.51 635 708.70 1*
4502.21 71418 0 1™ D+Q -0.09 4 5: from 1969Ha50; other: —0 +4—5

(2000Gr19).

Continued on next page (footnotes at end of table)
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S From ENSDF 9P, 5-8
YSi(p,y),Y’ Al(a,ny)  2000Gr19,1985Re02,1969Ha50 (continued)
y(°P) (continued)
Ei(level) ¥ E, 1@ Ef 7 Mult o& Comments
4625.92 3~ 1688.46 523 14 2937.46 2+
2652.65 26.8 9 197327 3*
3171.69 100.0 18 145423 2+  EI(+M2) +0.01 2 Mult.,8: from 1969Ha50, pol=+0.33
30.
4736.03 3* 1716.83 293 30192 1+
1798.57 100.0 15 2937.46 2*  D(+Q) +0.02 3
3281.80 1858 1454.23 2+
4027.33 11.4 6 708.70 1+
4736.03 18.0 8 0 1t
49260  3- 694.00 100 3 423197 4~ D+Q +0.29 4 §: from 1969Ha50.
3471.80 116 6 1454.23 2* Mult.: 1969Ha50 assumes it to be a
pure octupole transition
considering (5)” to 2% transition.
49373 1 1999.80 220 12 2937.46 2%
4260.30 100 4 677.01 0%
49412 1+ 2967.9 1027 1973.27 3+
4264.2 100 4 677.01 0%
52068  3* 4498.10 31.6 13 708.70 1*
5206.80 100 3 0o 1t
5230.1 (24" 2390.8 52 4 2839.34 3+
2691.2 48 4 2538.95 3+
3256.8 100 8 1973.27 3+
54111 2- 2473.6 76 17 2937.46 2+
2571.8 100 15 2839.34 3+
3437.8 68 15 197327 3*
55063  1- 2568.80 25020  2937.46 2%
4829.30 100 3 677.01 0%
5506.30 173 0 1t
5508.55  3* 3535.28 92.3 19 197327 3*
4054.32 100.0 719 145423 2+  D+Q ~0.06 5
55763  2* 1740.50 355 3835.80 2+
1842.50 326 3733.80 1+
4122.10 23.8 16 145423 2+
4867.60 100 3 708.70 1* D(+Q) ~0.05 5
5576.30 28.6 16 0o 1t
57013 1* 1518.49 17.7 12 4182.81 2+ D+Q +1.3 +38-8
2763.80 100 5 2937.46 2+
2977.60 6.3 8 272372 2+
3162.40 939 2538.95 3*
58967 (1,2 1716.1% 17 33.8¥ 20 418281 2+
2960.0F 12 100.0¥ 21 2937.46 2*
3354.4% 23 26%3 253895 3*
5180.7% 24 55% 7 708.70 1*
5217920 20% 3 677.01 0F
5897 <1.0% 0o 1t
5907.5  (123%) 1407.2% 18 0.19f 2 450221 1+
1764.9% 19 0.18% 2 4143.63 2-
2073.04 20 0355 3835.80 2*
21745% 18 019% 4 3733.80 1F
2967.3% 23 1.20% 10 2937.46 2*
318345 24 091 7 272372 2%
44521% 19 72% s 1454.23 2+

Continued on next page (footnotes at end of table)
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30 30
15P15'9 From ENSDF 15P15'9

YSi(p,y),Y’ Al(a,ny)  2000Gr19,1985Re02,1969Ha50 (continued)

y(3OP) (continued)

Ei(level) ¥ E, @ Bf Vi Mult o& Comments
59075 (1237 51952822 11287 70870 1* Ar=—0.32 8 A4=+0.01 8 (1985Re02)
5905.4% 12 100.0% 11 0 1t
59340 3% 1590.2 100.0 24 43438 5%
2996.5 30217 2937.46 2*
3094.7 28317 283934 3*
3395.1 5010 253895 3*
3960.7 73824 197327 3* D+Q -2.0 +5-9

59962 (127  1527.3% 16 1.4% 2 446833 o
2974.7% 19 34¥3 30192 1F
3056.9% 20 2.9% 3 293746 2*

4542 <0.5% 145423 2*
5285.8% 15 47.0% 24 708.70 1% Ar=+0.37 3; A4=+0.00 3 (1985Re02)
5317.0% 15 100% 4 677.01 0* Ar=-0.14 4; A4=-0.02 3 (1985Re02)
599467 14 58%6 0 1*
6006.0 3t 3166.7 29 3 2839.34 3%
3282.3 40 3 2723.72 2%
3467.1 26 3 2538.95 3%
4032.7 100 6 1973.27 3*
4551.8 91 6 145423 2*
6093.5 3~ 1467.6 100 4 4625.92 3~
1861.5 70.0 20 4231.97 4~
1949.9 21.2 14 4143.63 2~
3156.0 5.68 2937.46 2%
3369.8 308 2723.72 2%
6229.0 O 1930.4 17 3 4298.6 4F
2300.4 100 8 3928.61 3%
3690.1 113 2538.95 3%
4255.7 28 5 1973.27 3*
6268.7 2- 3249.5 3019.2 1% Ar=-0.14 8; A4=+0.05 8 (1985Re02)
3429 .4 11 2839.34 3% Ar=+0.12 14; A4=-0.02 13
(1985Re02)
3545.0 74 2723.72 2% Ar=+0.43 4; A4=+0.04 3 (1985Re02)
3729.8 65 2538.95 3% Ar=+0.16 4; A4=-0.03 4 (1985Re02)
42954 100 1973.27 3% D+Q -0.05 3 Ar=+0.15 11; A4=-0.07 10
(1985Re02)

Mult.,s: from 1969Ha50 as E1+M2
based on pol=+0.44 22. See the
comments for J7(6269.2) in the
Adopted Levels.

6299.3 3t 2116.5 25 4182.81 2 MI+E2 +0.04 2 Ar=-0.17 4; A4=-0.06 4 (1985Re02)

Mult.: from pol=—0.29 25 (1969Ha50).

3361.8 100 2937.46 2t  MI(+E2) +0.02 2 Ar=-0.19 4; A4=-0.04 4 (1985Re02)

Mult.: from pol=—0.31 74 (1969Ha50).

6481.6 1" 2013.3 43 4468.33 0F Ar=+0.09 12; A4=-0.16 11
(1985Re02)
2298.8 30 4182.81 2* Ar=+0.12 7; A4=+0.02 7 (1985Re02)
5804.6 100 677.01 0* Ar=+0.19 3; A4=-0.04 3 (1985Re02)
6520.8 2% 2018.6 100 4502.21 17 D+Q +0.03 2 Ar=+0.27 7; A4=-0.03 7 (1985Re02)
3583.3 42 2937.46 2t D+Q -0.10 +5-6  A»=-0.50 17; A4=+0.09 17
(1985Re02)
3981.9 46 2538.95 3* D+Q +5 +3-1 Ar=-0.24 14; A4=+0.09 14
(1985Re02)

Continued on next page (footnotes at end of table)
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30 30
15P15710 From ENSDF 0P -10

YSi(p,y),Y’ Al(a,ny)  2000Gr19,1985Re02,1969Ha50 (continued)

y(3OP) (continued)

Ei(level) ¥ E, @ B/ VT Mult o& Comments

6597.7 (3.4%,5%)  2299.1 266 4298.6 4*
2365.7 336 423197 4

2669.1 598 3928.61 3t  D+Q §: 49 +00—5, based on J* = 4* assignment.
3758.4 12513  2839.34 3* D+Q +0.3 1 6: based on J™ = 4" assignment.
4624.4 100 6 197327 3* D+Q +0.45 5 6: based on J™ = 4" assignment.

6667.8 3+ 1091.5 5.66 5576.3 2t D(H+Q) -0.017

1159.3 134 5508.55 3*

2041.9 314 4625.92 3

2435.8 3.14 4231.97 4~

2485.0 36.519 418281 2* D(+Q) -0.002
2524.2 13.510  4143.63 2~

2832.0 254 3835.80 2* D+Q +1.7 +15-6
2934.0 12.5 17 3733.80 1*

3648.6 0.4020 30192 1%

37303 100 6 2037.46 2* D+Q +0.04 +1-2
3828.5 1.20 20  2839.34 3*
3944.1 6.76 272372 2*  D+Q 6: =30 +20—c0.

4694.5 4.06 1973.27 3*
5213.6 1.00 20 145423 2*
6853.9 1* 2351.7 2.80 10 450221 1* D(H+Q) -0.02

2385.6 6.6 3 4468.33 0*

2431.1 0.21 4 44228 2

2925.3 0.30 710 3928.61 3*

3834.7 0.20 4 3019.2 1*

3916.4 21.5 10 293746 2* D(+Q) -0.02 Ar=-0.08 7; A4=-0.19 9 (1985Re02)
4130.2 3.00 10 272372 2*  D+Q +1.8 +34-9
4314.9 0.50 10 2538.95 3*

4880.6 0.50 10  1973.27 3*

6145.2 1.10 70 708.70 1*

6176.9 100 4 677.01 0* Apy=—-0.14 7; A4=—0.19 8 (1985Re02)
6853.9 393 0 1+
6873.4 3* 1364.9 493 5508.55 3*  D+Q +1.4 +4-3

2641.4 4.63 4231.97 4~

2690.6 13.08 4182.81 2*

2729.8 4.13 4143.63 2~

2944.8 323 3928.61 3*

3935.9 78 3 2937.46 2* D+Q -0.05 2
4034.1 595 2839.34 3*

4149.7 20.3 11 272372 2*  D(+Q) +0.01 +3-2
4900.1 37.3 19 1973.27 3*

5419.2 100 5 1454.23 2%
6877 2 2694 1.60 710  4182.81 2*
2733 1.20 10 4143.63 2~
3858 6.4 4 3019.2 1*
3939 323 2937.46 2%
4038 313 2839.34 3*
4153 534 2723.72 2%
5423 9.6 7 1454.23 2*
6168 323 708.70 1*
6877 100 4 0 1*
6921 1~ 2419 435 4502.21 1%
2453 20.6 16 4468.33 0* El E,: 2458 in 1967Ha26.
Mult.: pol=+0.73 19 (1967Ha26), y decays
to 0% level.
2777 243 4143.63 27

Continued on next page (footnotes at end of table)
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30 30
1st1s71 From ENSDF 0p 11

YSi(p,y),Y’ Al(a,ny)  2000Gr19,1985Re02,1969Ha50 (continued)

y(3OP) (continued)

Ei(level) 7 E, T ,@ Ef VT Mult s& Comments

6921 1” 3085 0.80 20 3835.80 2*
3984 215 2937.46 2*
4197 1.13 2723.72 2%
5467 14.3 16 1454.23 2*  D+Q Ar=-0.24 6; A4=+0.19 7 (1985Re02)
6244 100 8 677.01 0* Ap=—0.88 5; A4=-0.06 5 (1985Re02)
6921 12.7 16 0 1t

6978.3 34" 1044.3 15417 59340 3*
1469.8 100 7 5508.55 3*  D+Q -6 +2—4 6: based on J™ = 4" assignment.

2634.5 8313 43438 5%
3049.7 16520  3928.61 3*
4040.8 3311 2937.46 2%
4254.6 17.4 22 272372 2*
4439.4 17.4 22 2538.95 3*

5005.0 334 1973.27 3*
5524.1 8.3 20 1454.23 2*
7014.9 2 2389.0 10.0 7 462592 3~
2512.7 87 3 4502.21 1* El Mult.: from pol=+0.37 14 (1969Ha50).
2832.1 6.7 3 4182.81 2*
2871.3 38.017  4143.63 2= Ml Mult.: from pol=+0.6 4 (1969Ha50).

3281.1 573 3733.80 1*
3995.7 34017 30192 1F
4291.2 233 272372 2%
4476.0 13.07 2538.95 3*
5041.6 1.20 20 1973.27 3*
6306.2 35.0 20 708.70 1*
70149 100 3 0 1t
7045.0 4~ 951.5 42.4 25 60935 3~ D+Q -0.07 +3-4
1039.0 124 12 6006.0 3*
1536.5 889 5508.55 3*

2901.4 533 4143.63 2~
4205.7 14.7 15 2839.34 3*
4506.1 100 6 2538.95 3*
5071.7 62 3 1973.27 3*
7049.4 4~ 2123.4 32,115 4926.0 37 MI+E2 Mult.: from pol=-0.44 22 (1969Ha50); y

decays to 37,(57) level.
o: +0.13 4 (1966Ha27).

2423.5 294 11 462592 3= MI+E2 Mult.: from pol=-0.61 28 (1969Ha50); y
decays to 37 level.

6: +0.70 3 (1966Ha27).

2817.4 100 4 423197 4= Ml Mult.: from pol=+0.76 19 (1969Ha50); the
evaluators’ note: the sign of the extracted
polarization value should be negative based
on the assigned multipolarity of the
transition.

3120.8 2.54 12 3928.61 3*

4210.1 7.14 2839.34 3*

4510.5 7.14 2538.95 3*

5076.1 144 6 1973.27 3* El Mult.: from pol=+0.56 57 (1969Ha50).

5595.2 0.23 3 1454.23 2%

7119.1 (1*,2,3) 1610.6 364 5508.55 3*

4181.6 100 6 2937.46 2*

4580.2 407 2538.95 3*

5145.8 8911 1973.27 3*

7119.1 22 3 0 1*

7178 1- 3035.4 324 4143.63 2~

34452 576 3733.80 1*

Continued on next page (footnotes at end of table)
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0P 12 From ENSDF 9P 5-12
2Si(p,y),”’Al(e,ny)  2000Gr19,1985Re02,1969Ha50 (continued)
y(3OP) (continued)
Ei(leve) J7 E,T ,@ Ef VT Mult s& Comments
7178 1= 41598 20615 30192 1* Ag=+0.15 9; A4=+0.06 12 (1985Re02)
64703 100 6 708.70 1+ Ay=+0.15 2; A4=+0.02 3 (1985Re02)
65020 23217 67701 0* D A3=—0.32 9; A4=+0.06 11 (1985Re02)
7179.0 60 4 0 1F Ar=+0.06 6; A4=+0.03 8 (1985Re02)
72030 2+ 11970 03010 6006.0 3*
16945 55020 5508.55 3*
27802 03010 44228 2*
42655 100 5 2937.46 2+ D+Q  —0.06 +3-4 A;=+0.34 6; A4=+0.04 8 (1985Re02)
44793 17010 272372 2%
4664.1 0205 253895 3*
52297 12010 1973.27 3*
57488 23020 145423 2*
64943 446 708.70 1%
65200 03010  677.01 0*
72075 0% 17012 21810 55063 1~
22702 433 49373 1
34737 514 373380 1F
41883 100 4 30192 1% Ar=+0.39 5; A4=—0.09 6 (1985Re02)
64988 8113  708.70 1*
72233 27 25974 1989 462592 37 D(+Q)  —0.00 +3-2 A;=—0.10 4; A4=—-0.05 5 (1985Re02)
3079.7 100 4 4143.63 2° MI+E2  -0.06 2 Ay=+0.35 2; A4=+0.00 3 (1985Re02)
Mult.: pol=+0.75 12 (1969Ha50).
3489.5 49020 3733.80 1%
42041 966 30192 1Y
43840 26020 2839.34 3%
46844 17020 253895 3*
52500 19020 1973.27 3*
5769.1 1006 145423 2* Ax=+0.40 5; A4=—0.04 6 (1985Re02)
65146 23013 70870 1* D Ar=+0.33 3; A4=—0.10 3 (1985Re02)
72233 406 19 0 1" D A2=—0.30 3; A4=—0.08 3 (1985Re02)
72820 3t 17057 14010 55763 2* D+Q  +0.189 &: +0.18 9 or -co (2000Gr19).
3099.2 30473 418281 2 D+Q  -0.07 +2-1
34462 047 383580 2°
43445 100 4 2937.46 2+
44427 734 283934 3* D+Q  +14 +4-3
45583 1094 272372 2* D+Q = -38+6-7
47431 1164 253895 3* D+Q = -0.238
5827.8  60.022 145423 2* 6: =3.7 3 or —0.05 2 (2000Gr19).
72834 2+ 20766 803 52068 3* D+Q  +0.06 3
23422 29.111 49412 1" D+Q  -041
25474 116 4736.03 3* D+Q  +0.06 3
2860.6 100 3 44228 2* D+Q  -0.051
33548 1.60 10 3928.61 3%
3447.6 833 383580 2 D+Q = —0.074
3549.6 1699  3733.80 1*
43459 15020 2937.46 2*
45597 33114 272372 2* D(+Q)  +0.012
58292 976 145423 2 D+Q  +23+5-3
65747 573 70870 1*  D(+Q)  +0.017
6606.4  6.63 677.01 0*
72834 54323 0 17 D+Q  +0.061
73049 27 28027 1005 450221 1%
31221 27318 418281 2F
31613 595  4143.63 2°
35711 30918  3733.80 1F

Continued on next page (footnotes at end of table)

12


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Gr19,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Re02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1969Ha50,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Re02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Re02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Re02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Re02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Re02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Re02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Re02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Re02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1969Ha50,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Re02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Re02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Re02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Gr19,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Gr19,B

0P, -13 From ENSDF 9P, 5-13
2Si(p,y),”’Al(e,ny)  2000Gr19,1985Re02,1969Ha50 (continued)
y(3OP) (continued)
Ei(level)  JT E, ' L@ Ef VT Mult s& Comments
73049 27 43674 844 2937.46 2*
44656 1599 283934 3*
45812 145 272372 2F
47660 415 253895 3*
53316 915 197327 3*
5850.7 415 145423 2*
65962 825 708.70 1%
73049 509 0 1*
73063 27 10376 385 62687 27
12128 1005 60935 3°
25703 203 4736.03 3*
28835 183 44228 2*
30743 283 423197 4°
31235 1208 418281 2*
3162.7 203 4143.63 2°
34705 11.813  3835.80 2*
4368.8 100 5 2937.46 2*
44670 1188 283934 3*
45826 888 272372 2F
53330 50025  1973.27 3*
5852.1 31318 145423 2*
6597.6 153 708.70 1%
7322 - 2820 67 6 450221 1%
3139 4515 418281 2*
3178 7918  4143.63 2°
4385 91 6 2937.46 2*
5868 336 145423 2%
7322 1009 (U
73834  (25.37) 14494 1026 59340 3°
18749 40020 5508.55 3*
44459 100 5 2937.46 2*
4659.7 234 272372 2*
59292 194 145423 2*
73834 244 0 17
7493 " 2991 160 10 450221 1* D+Q -2+I-2]
3025 1008 446833 0*
3310 45821 418281 2+ D+Q Ap=+0.09 5; A4=0.02 6 (1985Re02)
0: —6 +4—oo0.
3349 134 414363 2°
4556 100 5 2937.46 2* D+Q Ax=+0.17 10; A4=—0.06 12 (1985Re02)
6: +12 +o0-10.
4769 254 272372 2*
6039 276 145423 2*
6816 27.121  677.01 0*
7493 3.16 0 1*
7560.5 3% 15545 33517 60060 3% D+Q +1.62
1626.5 52225 59340 3* D+Q —0.68 +5-4
19842 100 4 55763 2% D+Q —0.04 +2-1
20520 30417 550855 3* D+Q +2.03
3137.7 304 44228 2F
32167 264 43438 5°
3261.9 484 42986 4F
33285 203 4231.97 4°
3377.7 100 4 418281 2* D+Q —0.08 +1-2
34169 234  4143.63 2°

Continued on next page (footnotes at end of table)
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0P -14 From ENSDF 9P, - 14
2Si(p,y),”’Al(e,ny)  2000Gr19,1985Re02,1969Ha50 (continued)
y(3OP) (continued)
Ei(leve) J7 E,T ,@ Ef  JT Mult s& Comments
7560.5  3* 38267  37.822 373380 IV
46230  49.125 293746 2* D+Q  +0.06 4
48368 484 272372 2*
5021.6 579 253895 3*
6851.8 659 708.70 1%
75625 2t 12632 205 62993 3%
18612 593 57013 1* D+Q  +0.11
20562 100 5 55063 1-
23557 15510 52068 3% D+Q  +0.125
26252 24515 49373 1
28265 34520  4736.03 3" D+Q  +0.033
3139.7 525 44228 2" D+Q  +13+49-5
3379.7 193 418281 2*
3633.9 605 392861 3" D+Q  +0.1 +I-2
37267 44025 383580 2 D+Q  —0.09 +3-4 Ay=+0.23 4; A4=—0.37 5 (1985Re02)
45433 9510 30192 1* D(H+Q —0.11
46250 9510  2937.46 2+ 8: +360 +00—350.
48388 605 272372 2*
50236 17010  2538.95 3*
61083 855 145423 2* D+Q  +0.096 Ap=+0.19 11; A4=—0.37 14 (1985Re02)
68538 17515  708.70 1*
68855 8010  677.01 0
75625 56 4 0 17 D+Q  +0052
7579.9 27 14864 1006 60935 3-
16459 366 59340 3*
20036 586 55763 2F
29540 113 462592 3~
3347.9 313 423197 4°
3397.1 33 4182.81 2+
34363 428  4143.63 2°
3651.3 536 392861 3*
37441 786 383580 2*
46424 503 2937.46 2+ Ar=-0.08 7; A4=+0.00 9 (1985Re02)
48562 613 272372 2+ D+Q A2=—0.29 7; A4=—0.05 8 (1985Re02)
5041.0 928  2538.95 3*
5606.6 11711  1973.27 3*
61257 10017 145423 2*
75799 366 0 1*
76050 2t 2096.5 22010 550855 3* D+Q = +0.02 +3-4
3102.8  0.60 10 450221 1*
34222 39020 418281 2 D+Q  +2.12
45858 03010 30192 1%
4667.5 100 5 2937.46 2+ D+Q  +241
48813 1.1010 272372 2*
5066.1 13010 2538.95 3*
61508 05070 1454.23 2*
68963 14010  708.70 1*
69280 03010  677.01 0*
76050  3.00 20 0 17 D+Q 482
7636.0  3* 13367 11010 62993 3*
24292 16020 52068 3*
29000 32216  4736.03 3* D+Q  -0.175
32132 1418 44228 2 D+Q  -5+/-2 Ar=-0.18 8; A4=—0.16 9 (1985Re02)
33374 463 42986 4F
34040 895 423197 4°

Continued on next page (footnotes at end of table)
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0P, -15 From ENSDF 9P, 5-15
2Si(p,y),”’Al(e,ny)  2000Gr19,1985Re02,1969Ha50 (continued)
y(3OP) (continued)
Ei(leve) J7 E,T ,@ Ef L Mul s& Comments
7636.0 3t 34532 1328 418281 2* D+Q 24 +3—4
37074 27020 3928.61 3*
3800.2 31976 383580 2* D+Q  —0.043 Ar=—0.32 4; A4=—0.07 5 (1985Re02)
46985 1358  2937.46 2V
47967 1468  2839.34 3* Ap=+0.53 10; A4=+0.06 12 (1985Re02)
49123 22414 272372 2F
5097.1 100 5 2538.95 3* Ap=+0.42 3; A4=+0.03 4 (1985Re02)
56627 463 1973.27 3*
6181.8 193 145423 2*
7636.0 435 0 1"
76443 3t 13450 11010 62993 3%
24375 25020 52068 3*
29083 35019  4736.03 3*
30184 13010 4625.92 3~
32215 1669 44228 2F D+Q  -3.02 Ar=-0.44 5; A4=+0.02 6 (1985Re02)
33457 30020 42986 4*
34123 533 423197 4°
34615 1346 418281 2F D+Q 71
3500.7 100 10 4143.63 2~
3808.5 3810 19 3835.80 2* D+Q  —0.072 A2=—0.30 4; A4=—0.06 5 (1985Rc02)
47068 32216  2937.46 2+ D+Q  -24+2-]
48050 1979  2839.34 3* D+Q 0177 Ax=+0.47 7; Ay=+0.00 9 (1985Re02)
49206 32519 272372 2* D(+Q) —0.00 2
51054 100 6 2538.95 3* Ax=+0.40 6; A4=+0.00 7 (1985Re02)
5671.0 846  1973.27 3*
69356 08020  708.70 1*
76882 47 14592 628 62290 (5)F
2179.7 123 5508.55 3*
22771 637 54111 27
2458.1 28317 52301 (24)°
33444 100 7 43438 5*
3380.6  19.0 15  4298.6 4*
34562 153 423197 4°
76882 427 0 1*
7742 1= 4723 11616 30192 1*
4805 30 3 2937.46 2+
6288 415 145423 2%
7033 515 708.70 1*
7065 355 677.01 0
7742 100 8 0 1*
77493 1Y 32471 546 450221 1Y D(+Q) 003
3281.0 374 446833 0F
47301 424 30192 1Y D+Q  +1.0 +/2-5
4811.8 100 6 2937.46 2* D+Q  —0.02
5025.6 244 272372 2F D+Q 6: +1 +oo—1.
62051 304 145423 2*
70406 153 708.70 1+
70723 23915  677.01 0*
77493 647 0 1f
77527 3t 18187 100 8 5934.0 3% D+Q  +0.057
22442 20018  5508.55 3* D+Q  -123
3824.1 388 392861 3*
3916.9 113173 383580 2*
48152 7513 2937.46 2*
52138 16018  2538.95 3*

Continued on next page (footnotes at end of table)
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9P 5-16 From ENSDF 19P,5-16
2Si(p,y),”’Al(e,ny)  2000Gr19,1985Re02,1969Ha50 (continued)
y(3OP) (continued)
Eileve) 7 E,f ,@ B/ JT Mult s& Comments
77527 3% 5779.4 22525 197327 3* D+Q  -021
62985 535 145423 2%
70440 4010  708.70 1*
77527 13.520 0 1F
7759.0 3% 3256.8  1.0020 4502.21 1*
33362 204 44228 2* D+Q  —0.07 +8-9
38304 314 392861 3* D+Q  —02+/-2
48215 104 293746 2+
4919.7 14316  2839.34 3* D+Q  +0.049 Ar=+0.49 5; A4=—0.08 6 (1985Re02)
50353 100 10 272372 2% D(H+Q) —0.01 +1-2  Ay=—0.29 I; A4=—0.06 2 (1985Re02)
52201 376 253895 3* D+Q  —042
57857 25520 197327 3* D+Q  -0266 A2=-0.50 6; A4=—0.07 7 (1985Re02)
63048 454 145423 2* D(+Q) -0.00 2 Ay=-0.25 3; A4=—0.10 3 (1985Re02)
77590 124 0 1*
77864 24" 17804 333 6006.0 3%
36428 8.020  4143.63 2°
38578 223 3928.61 3+
49471 137 2839.34 3%
52475 100 7 2538.95 3+
5813.1 977 197327 3*
78263 27 36435 100 7 4182.81 2+
36827 379  4143.63 2°
4807.1 3313 30192 1Y
4888.8 324 2937.46 2+
6372.1 464 145423 2%
78737 4 1939.7 393 5934.0 3%
23652 333 5508.55 3*
2047.7 273 49260 3°
3137.7 17924  4736.03 3*
3641.7 100 9 4231.97 4°
53348 396 2538.95 3*
59004 336 197327 3*
64195 153 145423 2%
78838 4% 34610 429 44228 2F
35400 706 43438 5% D+Q  +0.04 +3-2
35852 14815 42986 4% D+Q  +0.7 +5-4
39552 6412 3928.61 3*
40480 10915 383580 2*
5044.5 100 6 2839.34 3* D+Q  +0.24 +2-3
5160.1 5512 272372 2*
53449 523 253895 3* D(+Q) -0.013
59105 18824  1973.27 3*
6429.6 21224 145423 2*
7892 2- 3748 203 4143.63 2°
4873 285 30192 1F
7183 10610 708.70 1*
7892 100 7 0 1F
79209  2* 24124 184 5508.55 3*
27141 1047 52068 3*
31849 22114  4736.03 3* D+Q -8 +4-60
32950 18214 462592 3~
37773 647  4143.63 2°
39923 21818  3928.61 3*
4085.1 200 14 383580 2* D+Q 02 +I-2
49834 9611 293746 2+ D+Q  -041

Continued on next page (footnotes at end of table)
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9P, -17 From ENSDF 19P,5-17
YSi(p,y),Y’ Al(a,ny)  2000Gr19,1985Re02,1969Ha50 (continued)
y(°P) (continued)
Eileve) J7  E,T @ Ef VT Mult o& Comments
79209 2t 51972 10711 2723.72 2*
5382.0 100 7 253895 3% D(+Q) -0.008
5947.6 714 197327 3* D+Q  +12+13-5
6466.7 22918 145423 2*
72122 403 70870 1* D+Q  -0.138
7921.8 3t 3185.8 224 4736.03 3*
3578.0 29420 43438 5*
3623.2 6.9 6 4298.6 4*
3739.0 14020 4182.81 2*
3993.2 254 3928.61 3*
5082.5 100 6 2839.34 3*
53829 31420 253895 3*
5948.5 21218  1973.27 3*
6467.6 1.00 20 145423 2*
7213.1 0.60 20  708.70 1*
7922 44 3578 27525 43438 5*
3993 22525  3928.61 3*
5083 100 10 2839.34 3 D+Q  -0.11 +5-4
5383 535 2538.95 3*
5949 355 1973.27 3*
6468 12525 1454.23 2*
7996.7 1t 2490.4 374 5506.3 1-
3059.4 374 49373 1
4262.9 726 3733.80 17 D+Q  -1.0 +6-15
49775 1198 30192 17 DH+Q) -0.03
7319.7 195 677.01 0%
7996.7 100 5 0 1* D+Q) -02+2-1
8001 1= 5064 153 14  2937.46 2*
6547 12514 145423 2*
7292 12.5 14 708.70 1*
7324 100 8 677.01 0%
8007.4 2 2073.4 23020 59340 3* D+Q  +0207
2431.1 1.012 55763 2t D+Q  —-1.6 +6-11
38246 30815 418281 2t D+Q -1.03
4078.8 1.80 20 3928.61 3*
4273.6 1.00 70 3733.80 1*
4988.2 0.40 10 30192 1%
5069.9 100 6 293746 2 D+Q  -0.738
5283.7 0.80 10 272372 2%
6034.1 1.1020 1973.27 3*
6553.2 323 1454.23 2*
7298.7 1.1020 70870 1*
7330.4 0.80 10  677.01 0%
8007.4 9.16 0 1* D+Q 5: +20 +00—10.
80143 2+ 2505.8 100 10 5508.55 3% D(+Q) +0.013
38315 97 10 4182.81 2* D+Q  +0.025
6560.1 437 1454.23 2*
7305.6 477 70870 1* D+Q  -142
8014.3 477 0 1* D+Q  +0306

T Calculated from the level energy differences, recoil energy subtracted, except otherwise noted.
* From 2022D004.
# From 1985Re02.

Continued on next page (footnotes at end of table)
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30 30
15P15718 From ENSDF 0p -18

Si(p,y),2 Al(a,ny)  2000Gr19,1985Re02,1969Ha50 (continued)

y(30P) (continued)

@ Branching intensities of y-rays are: from 2000Gr19 for the levels 1454.23 keV to 6229.0 keV; from 1997Va02 for the levels
6597.7 keV to 7283.4 keV; and from 1996Wa33 for the levels from 7304.9 keV to 8014.3 keV, except otherwise noted.
& From 2000Gr19, except otherwise noted.
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30 30
15P15_19 From ENSDF 15P]5'19
2Si(p,y),2’Al(a,ny)  2000Gr19,1985Re02,1969Has50
Level Scheme
Intensities: Relative photon branching from each level
N
S
NN NN % N
xo»:u«ovm g\"@ o \QQ SIS By
SEOFLY PSS SSEISSELSE SIS
v/,,rg\.b).QQ‘\%‘\Q‘QQ'\\QQQ oo O N
SEEEFS O Ty eSS arae SYyy PSS $
S S g ) DA

2" QOQ,,Q'Z,Q?,@bié’,g"}i@,gﬁ'ﬁQﬁwﬁ,&wﬁ‘?@,v,&,@,g,,e&fﬁoﬂq, /’v;m"”r*gnb’r\bA 0.16 keV
2+ R E-S—F- 99§ — VW F- F Q- 8007.4  0.65 keV
1- V- *&vﬂ@*ﬁ?‘*@a@@gg;& 8001 43 keV
1" RGN i \ 7996.7 1.0 keV
4(+) 7922
3t 5934.0
2T 55763  6fs]
3+ 5508.55  10fs S
- 55063 3.8 fs 9
1 49373 4.6fs 14
5+ 43438  123fs 11
2+ 4182.81 22fs6
3+ 3928.61 79 fs /4
o 3733.80  27fs5
1+ 30192  21fs]
o 2937.46 4915 3
3+ 2839.34 570 fs 130
2+ 272372 110fs 10
3* 2538.95 151 fs I4
3t 197327 2.17 ps 24
2" 145423 53 psi/
17 708.70 37 ps 3
o 677.01 93 fs 10
17 v 0
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30
ISPIS_ZO

30
15015720 From ENSDF
P8i(p,y),>Al(a,ny)  2000Gr19,1985Re02,1969Has50
Level Scheme (continued)
Intensities: Relative photon branching from each level
p g
SIS0 Vo ¥ /\\\@ a°~m§' &
Y3 y ’ S v v
SISV SN L9 050 S0y v Oy A N
5. @pgo"og‘?gg?f’@%‘%?' Q:;“F SIEVESESESESES OSSN RS, X
> VALY IS N Y S S
3+ WETTTITTTY SESIIFELOLLIY STFF 2o FInf 79218
R g O > v >
zj AN RN SR N ,23('\" §> £ ﬁ*@bé‘" q,@\ }&*b@b@we:?'&gf*@ .9 §,§z,{>,;p,@ 79209 (.38 keV
2+ FQG S-S Ayf\qﬁr@?&% $ {&&6@5 7892 70 keV
4 FEFF TSI~ 78838
4~ 7873.7  0.020 keV
3" 5934.0
3+ 5508.55  10fs S
3+ 52068 15fs4
3~ 4926.0 260 ps 35
3+ 4736.03  51fs7
3~ 4625.92 172 fs 14
2+ 44228  30fs4
5t 43438 123 fs 11
4+ 4298.6 100 fs I8
4- 423197 13ps7
2" 4182.81 2216
2- 4143.63  25fs2
3+ 3928.61 79 fs /4
2+ 3835.80  32fs6
1+ 30192 2fs7
o 2937.46 49 fs 3
3t 2839.34 570 fs 130
2" 272372 110fs 10
3+ 2538.95 151 fs /4
3t 1973.27  2.17 ps 24
2+ 145423 5.3 psi]
1+ v 708.70  37ps3
1+ 0
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30
15P1521 From ENSDF 9P 521

28i(p,7),2’ Al(a,;ny)  2000Gr19,1985Re02,1969Ha50

Level Scheme (continued)

Intensities: Relative photon branching from each level

¥ A :-’»?SQ $ Qb’b"ﬂ?\\@g o “ Q
Nesan §dSogSe Lo oo & s ¥
N ooy D VM A P TEXTS XS 4 v y&Y &
é;'og?os@?’ OSSR NOSSIINSIN ny . 285 00 £ A

- WW Y SN XH E QX030 QA QQ .
% e SFFRLTg @‘g@’gﬁ?;ef*&n?@“'@ﬁ;«\;& By e o S 18263 0.050keV

(4 QG S R 0 a3 = AV 1 = 0 - 03 07 O P Y S 0 15 Ty 710 7 Ty T 77864 17 eV
3+ QLS GrE- 5 - Q- 3"*@"&"5&"&"3?‘5'@"%‘y“' 7759.0  <4eV

AN S A RO
3t AR K- Q- - - W=y 71527 <3eV
1" 7749.3  0.53 keV
31 6006.0
3+ 5934.0
3" 5508.55 10fs 5
1+ 450221 4.1fs 15
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30 30
15P15_22 From ENSDF 15P]5'22
P8i(p,y),>Al(a,ny)  2000Gr19,1985Re02,1969Ha50
Level Scheme (continued)
Intensities: Relative photon branching from each level
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30 30
15})15'23 From ENSDF 15P]5'23
Si(p,y),2’Al(a,ny)  2000Gr19,1985Re02,1969Has50
Level Scheme (continued)
Intensities: Relative photon branching from each level
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3
15P15-24 From ENSDF 0P 5-24

2Si(p,y),2’Al(a,ny)  2000Gr19,1985Re02,1969Has50

Level Scheme (continued)

Intensities: Relative photon branching from each level
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30 0p
15P15_25 From ENSDF 15P]5 25
28i(p,y),>’Al(a,ny)  2000Gr19,1985Re02,1969Ha50
Level Scheme (continued)
Intensities: Relative photon branching from each level
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30 30
15P15-26 From ENSDF 15P]5'26
PSi(p,y),>’Al(a,ny)  2000Gr19,1985Re02,1969Ha50
Level Scheme (continued)
Intensities: Relative photon branching from each level
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30
30p, 27 From ENSDF 1sP15727

28i(p,7),2’ Al(a,;ny)  2000Gr19,1985Re02,1969Ha50

Level Scheme (continued)

Intensities: Relative photon branching from each level
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30 30
9P 5-28 From ENSDF 15P15728
PSi(p,y,2’Al(a,ny)  2000Gr19,1985Re02,1969Has50
Level Scheme (continued)
Intensities: Relative photon branching from each level
5
& ’“Q'Q INJNIRNY ig’ S
p) S x S
9 TILE a‘;@/\@:\Q\ S SN S
PO NLAT VAV S SO RESSS
FILSFIFILE oo%oo“-’\# @'3’7 IWFIIETIFE S “’;/é‘ Ay
2- N Y WY m T Y @&ﬁ,{:\/\,&fn& b?i o;? Qf\, v\,,\qoi@b‘i e(\'f »(2 /\Qfgt’,QQ,%\,Q:f,\b’f vmf,f\/f QS @—7223'3 4.5keV
0 A A S S e S o e 72075 50ev
o R &- & F- @13‘— PSS/ 72030 30eV
- DTN \ 7178 15keV
(172,3) 7119.1
3+ 6006.0
5 5508.55 10 fs 5
1~ 55063  3.8fs9
1 4937.3  4.6fs 14
3~ 462592 172fs 14
2+ 44228  30fs4
2- 414363 25fs2
1+ 373380 27fsS
1+ 30192 2fs7
2+ v 2937.46 49 fs 3
Y 2839.34 570 fs 130
2" 272372 110fs 10
pes 2538.95 151 fs 14
3+ v 1973.27  2.17 ps 24
2t 145423  53psl]
1t 708.70  37ps3
o 677.01 93 fs 10
1t 0

30
15P15

28



30 30
15P15_29 From ENSDF 15P]5'29
2Si(p,y,2’Al(o,ny)  2000Gr19,1985Re02,1969Has50
Level Scheme (continued)
Intensities: Relative photon branching from each level
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30
ISPIS_SO

9P, 5-30 From ENSDF
2Si(p, 2 Al(o,ny)  2000Gr19,1985Re02,1969Ha50
Level Scheme (continued)
Intensities: Relative photon branching from each level
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30
15})15_31

From ENSDF 9P, 5-31

P8i(p,y),>Al(a,ny)  2000Gr19,1985Re02,1969Has50

Level Scheme (continued)

Intensities: Relative photon branching from each level
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30 30
15P15732 From ENSDF 15015732
P8i(p,y),>Al(a,ny)  2000Gr19,1985Re02,1969Has50
Level Scheme (continued)
Intensities: Relative photon branching from each level
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30
15})15_33

From ENSDF 9P, 5-33

2Si(p,y),2’Al(a,ny)  2000Gr19,1985Re02,1969Has50

Level Scheme (continued)

Intensities: Relative photon branching from each level
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15}315_34

From ENSDF 0P, 5-34

P8i(p,y),>Al(a,ny)  2000Gr19,1985Re02,1969Has50

Level Scheme (continued)

Intensities: Relative photon branching from each level
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