Table 19.9 from (95T107): Energy levels bfF 2

By J* T K™ T OF Decay Reactions
(MeV + keV) Cem.
0 i 1 stable 9,11,12,15,17,18, 19,21, 22,
23, 24, 25, 26, 31, 32, 33, 34,
39, 41, 42, 45, 46, 48, 49, 50,
51, 52, 53, 54, 55, 56, 57, 58,
59, 60, 61, 62
0.109894 £ 0.005 i~ - T = 0.853 + 0.010 ns v | 9,11,15,18, 19,24, 26,32 34,
37, 38, 39, 41, 45, 49, 58, 60,
62
0.197143 + 0.004 ot i Tm = 1288+ 1.5 s v 8,9, 12, 15, 17, 18, 19, 24, 25,
[lg| = 1.441 + 0.003] 26, 32, 33, 34, 39, 41, 42, 45,
49, 51, 53, 58, 60
1.34567 + 0.13 5° - T = 4.13 £ 0.06 ps v | 9,11,12,17,18, 19, 24, 26,32,
[lg] = 0.27 + 0.04] 34,39, 41, 42, 45, 49
1.4587 0.3 3 1 T = 90 £ 20 fs v | 11,12 18 19, 24, 32, 37, 39,
41, 42, 45, 49, 53, 60
1.554038 = 0.009 at i Tm =5+ 3fs v | 9,17,18 19, 24,25, 26,31, 32,
33, 34, 39, 41, 42, 45, 49, 51,
53,58, 60
2.779849 + 0.034 9t i T = 280 £ 30 fs v | 347912141718 19,22,
24, 25, 31, 32, 39, 41, 42, 49,
51, 53,59, 60
3.90817 + 0.20 3t 3t Tm=9+5fs v 9, 18,19, 24, 26, 32, 34,37, 39,
42, 49,60
3.9987 + 0.7 T 1 Tm=19+7fs v | 9,1819 24,3132 33,39 42,
49, 60
4.0325 +1.2 5 3 Tm =67 £15fs o} 9,12,17,18,19, 24,31,39, 42,
49, 60
4.377700 + 0.042 ™ 3t T < 11fs v | 4,9,17,18 19 24, 25,26, 31,
32, 34, 39, 42, 49, 60
4.5499 £ 0.8 5t 3t T < 50 fs v 9,18, 19, 24, 26, 39, 42, 49, 60
4.5561 £ 0.5 8- T = 177" fs v 9,18, 19, 26,31, 32, 39, 42, 49,
60
4.648 + 1 Lt i Tm = 3.7+0.4ps v 4,17, 18, 19, 24, 25, 26, 39, 49,
60
4.6825 4 0.7 s Tm = 15.4£3.0fs v,a | 4,9 18 22 24, 26,31, 32, 39,
42, 49,60
5.1066 + 0.9 3t T < 30 fs v o | 4,9, 18 19 24, 26, 31, 32, 39,
42, 49,60
5.337+2 1 T < 0.1fs yoa | 9,18 19,24, 26,32, 33 39,42,
49, 60
5.418 + 1 T I=(2.6+£07)x107%keV | ~,a |49 18 24, 26, 32, 33, 39,42,

49
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Table 19.9 from (95TI07): Energy levels bfF # (continued)

By J* T K™ T OF Decay Reactions
(MeV + keV) Fem.
5.4635 + 1.5 ™ 1 T < 0.26 fs v | 4,9 12 17,18, 19, 24, 25, 26,
39,42, 49
5.5007 £ 1.7 3t ['=4+1keV v,a | 9,10,19 24, 26,33, 39, 42, 49
5.535 + 2 5t voa | 924,26 33 39,42 49,60
5.621 £ 1 g- Tm < 1.3fs voa | 924,26 31, 32 39, 42, 49, 59,
60
5.938 +1 i v, | 9 2631 32 33,39 42 60
6.070 + 1 ™ I =1.2keV voa | 4,9,24,39, 42
6.088 + 1 8- I'=4keV v, | 9,12 18 19, 24, 26, 39, 42, 60
6.100 + 2 o ¥ 4, 26,39
6.1606 =+ 0.9 - [=(37+1.0)x10%keV | ~,a |49 26 33 39 42 60
6.255 + 1 i I =8keV a 10, 24, 26, 31, 32, 33, 39, 42,
60
6.282 + 2 5t I =2.4keV v, | 9 10,17, 24, 26, 31, 33,39, 42
6.330 £ 2 ™ I =2.4keV v | 4,7,10,12 24, 39, 42
6.429 + 8 i I' = 280 keV o 10,39
6.4967 + 1.4 at voa | 9,19 25 26,32 33,39
6.5000 £ 0.9 e 3t I'>24x103keV | ~,a |49 19 24 26 39
6.5275 + 1.4 at I =4keV v | 917,19, 24, 26,39
6.554 + 2 () T = 1.6 keV yoa | 9,24,39
6.592 + 2 9t 37 | T=(76+18) x107%keV | ~,a |49, 17,2426 32 39
6.787 +2 8- I=(69+11)x103keV | ~a |9 10 24 263239
6.8384 £ 0.9 5t I =1.2keV v | 910,24, 26,27
6.891 +4 3- I =28 keV v,a | 910,24,39
6.9265 + 1.7 - I'=2.4keV v, | 4,910 12 17, 18, 24, 26, 32,
33,39
6.989 + 3 3 I' =51 keV o 10, 26,39
711446 ™ I = 32 keV a 10, 32, 39
7.1662 £ 0.7 4= I'=(6.941.1) x 1072 keV v, | 4,9, 2639
7.262 + 2 at I < 6keV a 10, 17, 18, 19, 26, 31, 32, 39,
51
7.364 + 4 i a 19, 26, 31, 32, 33, 39
7.5396 £ 0.9 3t 3 ['=0.16+0.05 keV v | 910,12 17, 26,32 33,39
7.56 £ 10 ™ I < 90 keV a 10
7.587 (57) 39
7.6606 =+ 0.9 3t 3 I' = 0.0022 =+ 0.0007 keV v, | 910 26 32 33 37,3961
7.702+5 i I < 30 keV a 10, 17, 26, 32, 39
7.74 + 40 (2,17) I < 6keV 39,51
(7.90) I' < 200 keV a 10
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Table 19.9 from (95TI07): Energy levels bfF # (continued)

By J* T K™ T OF Decay Reactions
(MeV + keV) Tem.
7.929 +3 e voa | 9,17,19
7.937+3 ur oo | 925
8.0140 + 1.0 ot p 32,33
8.084 £ 3 I < 3keV p,a | 10,30 32
8.1377 +1.2 i I < 0.3keV v, p,a | 10, 26,30, 31, 32
(8.16) I' < 50 keV a 10
8.1990 + 1.0 3 I' < 0.8 keV v, p,a | 10, 26,30, 32
8.2543 +2.6 (3, %) I <1.5keV 7P | 263251
8.288 + 2 = (3 ) I <lkeVve® v,a | 4,91011,12 13 14,17, 18
8.3100 + 1.2 ot I = 0.047 +0.019 keV v, p,a | 9,26 30,32
8.370 + 4 Tt I'=75+15keV v |9
8.5835 & 1.6 ot T < 0.5 keV v pa | 9,26
8.5919 + 1.0 8- ['=20+0.1keV v, pa | 9,17, 26,28 30,32
8.629 £ 4 - I <1lkeVe v,a |4,91051
8.65 i T ~ 300 keV v, p,a | 26,28 30
8.7932 + 1.5 ir s I =46+ 2keV v p | 26,2830 32 33
8.864 + 4 <3 I'~ 1keV Yoo |9
8.9267 + 2.8 . I'=3.6+02keV v, p,a | 17,18, 26,28 30
8.953 £ 3 u- i-d I'~1keV® va | 4,91011 12 13 14
9.030 +5 5,z I'=42+1keV Yoo |9
9.0997 £ 0.7 a I = 0.57 +0.03 keV v, pa |9 262830
9.101 + 4 et I~ 1keV oo | 4,932
9.167 + 1.4 i I =6.2+0.5keV v pa |9 2830 32
9.204 £ 7 3 I'=10.2+ 1.5 keV va |9
9.267 + 4 n et I'=2+1keV v |9
9.280 £ 5 (Z,H* I' < 1.5keV v,a | 951
9.318 + 2 at [ =3.4+0.7keV v, pa | 917,26
9.321 + 1.1 i I =5.0+0.2keV v p,a | 2830
9.329 +4 <3 '~ 6 keV Yoo |9
9.509 + 4 BF 1T I <1keV® v | 910
9.527+6 (3) I' = 28 keV p,a 28,30
9.5364 + 2.0 5t I'=6.3+1.5keV v pa | 926
9.566 + 3 8- I =26+ 3keV vp |26
9.575 4+ 4 3- I' =67+ 3keV TP | 26,28 30
9.586 + 3 B ' =894+ 1.2keV TP |9, 26 32
9.642 + 6 3,3 '~ 8 keV Yoo |9
9.654 + 6 3,2 '~ 6 keV v |9
9.6675 & 1.5 at T =3.6+04keV v, pya | 926,28 30 32
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Table 19.9 from (95TI07): Energy levels bfF # (continued)

By J* T K™ T OF Decay Reactions
(MeV + keV) Fem.
9.710 + 4 9t LT I <1lkeVe v | 4,910,17
9.820 £ 1.0 8- I = 0.3+ 0.05 keV vpa | 95262830
9.834 + 3 1,15 I <1keVe® va | 4,910
9.8740 + 1.8 L= I'=(26+06)x103keV | ~,pa |49 1017 18 26
9.887 + 3 i T =25+ 2keV v p,a | 26,28 30
9.895+ 5 N 4
9.926 + 3 9t 3 I~ 1keVe voa | 4,910
10.088 + 5 57,17 I'<15keVe® v, | 91012
10.137 £ 0.8 3- I' =4.3+0.6keV ~v, P, |9, 26 30
10.162 + 3 i I =31 keV pa | 2830
10.232 + 3 i I < 1keV pa | 10,2830
10.254 £ 3 i I =22keV pa | 2830
10.308 & 4 a3t T =9.2keV p,a | 10,19 28 30
10.365 + 4 -4 I =3+15keV v,a | 4,932
10411 + 3 st at I <15keV® v,a | 4,9,10,12 17,18, 19, 26,59
10.469 + 4 I'=11.0+ 1.2 keV pa |10
10.488 + 4 I = 4.8+ 0.8 keV pa |10
10.4963 + 1.3 at [ =5.7+0.6keV n,pa | 10 27,28 30
10.521 + 4 I =14+ 2keV pa | 10,32
10.5423 + 1.1 I'=25+02keV npa | 10,27
10.555 + 3 3T (3 [ =4.0+1.2keV pa | 10,2830
10.5647 + 2.0 I =4.6+0.7keV n,pa | 1027
10.581 + 4 (3 I =22+ 3keV p,a | 2830
10.6143 + 1.6 3h 3 [=4.7+0.5keV n,pa | 27,28 30
10.7633 + 2.5 = I'=6+3keV npa | 17,2728 30
10.8597 + 1.9 ot I =240 + 1.5 keV n,pa | 27,2830
10.927 + 8 v |4
10.9750 + 2.5 (3,5)* I'=14+2keV n,p,a | 27,28 30
10.989 + 2.5 I'=7+2keV np |27
11.072 + 2.7 i I =35+ 4keV n,pa | 27,28 30
11.188 +4 (3 ) =17+ 4keV n,p,a | 27,28 30
11.273 £ 3 I =7+2keV np |27
11.286 + 7 5t I =22+ 5keV npa | 27,28 30
11.35+ 25 i I =272 + 31 keV p |28
11.450 £ 3.5 3 I =38+ 7keV np, @ | 17,27 28 30
11.478 + 5 I'=7+3keV np |27
11.502 4+ 5 (27) I =4+2keV n,p,a | 27,28 30
11.540 £ 7 5t I =22+5keV n,pa | 272830
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Table 19.9 from (95TI07): Energy levels bfF # (continued)

By J* T K™ T OF Decay Reactions
(MeV + keV) Fem.
11.569 + 7 (T=3) I =15+ 10 keV np |27
11.603 £ 12 3- I =63+7keV np |2728
11.653 +4 3% (3) I =33+ 6keV n,p, @) | 12 17,27 28 30
11.84 £ 10 I' < 50 keV n, p 27
11.93 + 10 I = 90 keV np |27
12.04 +20 3 I =71+ 24keV p.a | 122830
12.136 + 8 37,3 I =105+ 14 keV n,p, @ | 27,28, 30
12.222 + 12 gt [ =T74+1keV n,pa | 272830
12,522+ 7 3 =15+ 4keV p 28
12.577 + 10 5t I =48+ 10 keV pa | 2830
12.58 + 25 32 I = 285 + 48 keV p 28
12.78 £ 10 5t 3 T = 95+ 38 keV n, p, @) | 17,27,28 30
12.86 + 30 3t 3 I = 276 + 38 keV p |28
12.94 + 25 5t I =71+ 24 keV pa | 2830
12.98 + 50 ' I =124 + 38 keV p 28
13.068 + 4 i I <10keV np,t |1527
13.09 + 75 3 I =285+ 71 keV p 28
13.17+15 I =70 keV np |27
13.245 + 10 ' I =7keV t 15
13.270 % 10 i I =4.5keV t 15
13.317 £+ 8 L) I =284 6 keV n,p,o | 27,28 30,33
13.36 + 25 8- I =38+ 19 keV p 28
13.532 = 10 it I =22 keV t 15
13.732 £ 11 3 I' =524 10 keV n,p, @) | 18,27, 28 30,33
13.878 £ 15 i I' =101 keV t 15
14.04 + 20 ot I =141 + 28 keV p 28
14.10 £ 21 3 I =84 + 28 keV p 12,18,28
14.147 + 20 i I =21 keV t 15
14.24 +15 I = 350 keV np |27
14.255 + 15 at I =51keV t 15
14.33 +£20 3 I =76 + 28 keV p 28
14.352 + 10 i I = 154 keV t 15
14.46 + 25 at I =179 keV t 15
14.46 + 25 5t I = 46 keV t 15
14.70 4 20 3 I =124+ 38 keV p 28
14.72 £ 70 1- I = 257 + 67 keV a 30
14.74 + 50 i I = 361 + 67 keV pa | 2830
14.78 20 5t np | 2728
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Table 19.9 from (95TI07): Energy levels bfF # (continued)

By J* T K™ T OF Decay Reactions
(MeV + keV) Fem.

14.92 + 30 - p 12,1828
15.00 + 20 np |27
15.36 + 20 3 p 28
15.40 + 30 5t p |28
15.56 + 30 18
15.77 £ 21 3- ' = 150 keV np |27
16.09 + 50 12
16.20 = 40 gt p |28
16.23 + 30 o p 28
16.28 +20 3- ' = 200 keV np |2728
16.45 + 50 12
16.80 + 30 np |27
17.05 + 40 8- I' =331+ 67 keV p 28
17.16 £ 40 - I' =323 + 67 keV p 28
17.45 + 30 8- I'=32+19 keV p 12,28
17.65 + 60 - ' =95+ 57 keV p 28
17.93 +40 3 I =255+ 57 keV p 28
18.03 + 60 - ' = 365 £ 57 keV p 12,28
18.92 + 30 12
19.07 £ 60 3 ' = 555 + 143 keV p 28
19.83 + 150 8- I' =369 & 57 keV p 28
19.89 + 30 8- I =473 £ 57 keV p 12,28
20.81 + 50 3 [ =412+ 57 keV p 28
20.93 + 50 3 I' =317 + 48 keV p 28
21.05 + 40 - I' = 448 + 29 keV p 28

& See also Table$9.10and19.11
b For evidence of additional states seaction 36

¢ SeeTable 19.14
4 See B9PRO).
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