Excitations from reactions with charged particles 1

Energy levels and branching ratios [01Br31]. ggngC

E* 2J7 Ty or Branching ratios in percentage
Er: 0.0 341 355 577 631 658 714
[keV] Iy 2JF: 9~ (11)~ (13)~ (13%) (13)* (15)~ (17)~

0.0 9- 11.8(15) ps
193(14)
341.000(10)
355.246(10)
576.844(19)
631.41(4)
657.634(13)
714.553(21)
866.646(16)

(1)~ 100
(
(
(
(
(
(
926.42(3) (
(
(
(
(
(
(
(
(

- 100
) T4(4)  26(2)
+ 100
) 56(3)  35(2)  8.6(4)
) 75(5) 25.1(8)
+) 6.4(7) 93.6(7
)+ 34(3)  14(2)  53(2)
+) 100
) 44(7) 7(2)

- 56.5(10)

965.274(23)
1017.663(20)
1116.000(22)
1180.41(3)
1182.983(21)
1292.72(5)
1301.003(22)
1413.701(23)
1461.43(16)
1546.988(22) (25
1551.721(24) (25
1551.74(7) (237)
1698.77(4) (27
1699.97(6) (25
1700+X
1710.50(5) (25%)
1812.951(24)  (27°)
1959.287(24)  (29%)
2023.84(5) (297)
2113.83(12) (20%)
2129.4(4) (297)
2149.25(5) (317F)
2179+X
2245.17(
2351.22(
2401.61(
2427.59(
2444.52(
2735+X
2806.16(5)
2835.15(14)
2836.73(21)
3249.08(8)

4)
3)
7)
21)
9)
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Excitations from reactions with charged particles 2

(continued) gégAC
E* 2J7 Ty o or Branching ratios in percentage
Ef: 0.0 341 355 577 631 658 714
[keV] I'om 2JF: 9~ (11)~ (13)~ (131) (13)* (15)~ (17)~
3254.52(15) (417)
3720.79(17) (457)
Additional data on this isotope can be found in [94Cr01].
Data for this isotope are considered in vol. LB I/18C.
. . 219
Energy levels and branching ratios . Part 2 ]9 AC
E* 2J7 Branching ratios in percentage
Ef: 866.646 926.42 965.274 1017.66 1116.00 1180.41 1182.98 1292.72 1301.00 1413.70
[keV] 2Jr: 1ty ant (191 (197)  (21)~ (197)  (211) (21)*  (231) (237)
1017.663(20) (197) 49(5)
1116.000(22) (21)~ 44(7)
1180.41(3) (197) 100
1182.983(21) (217) 32(3) 8(3) 59.9(9) x
1202.72(5)  (21)* 71(4) 29(4)
1301.003(22) (237) 16.5(14) 83.5(18)
1413.701(23) (237) 19.3(5) 80.7(20)
1461.43(16) 100
1546.988(22) (25T) 45(1) 11.9(5)  43.2(5)
1551.721(24) (25)~ 32(2) 68(3)
1551.74(7) (237) 100
1698.77(4) (271) 70.4(17)
1699.97(6) (251) 100
1710.50(5) (25T) 72(3)
1812.951(24) (27) 14.3(8)
. . 219
Energy levels and branching ratios . Part 3 ]9 AC

E* 2J7 Branching ratios in percentage
Ef: 1461.43 1546.99 1551.72 1551.74 1698.77 1699.97 1700+X 1812.95 1959.29 2023.84
[keV] 2J7: (257) (25)=  (237)  (27T)  (25T) (277 (29%)  (297)
1698.77(4) (27%) 30(12)
1700+X X
1710.50(5) (25%) 28(3)
1812.951(24) (277) 85.7(11)
1959.287(24) (29%) 43.4(1) 13.7(9) 43(7)
2023.84(5) (297) 21(5) 79(6)
2113.83(12)  (29™) 100
2129.4(4) (297) X
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Excitations from reactions with charged particles 3

(continued) 339 Ac

E* 2J7 Branching ratios in percentage
Ef: 1461.43 1546.99 1551.72 1551.74 1698.77 1699.97 1700+X 1812.95 1959.29 2023.84
[keV] 2JF: (257) (25)~ (237) (27) (257) (277) (2971) (297)

2149.25(5)  (317F) 60(4) 40(2)
2179+X 100

2245.17(4) ) 31(2)  69(3)
2351.22(3) +) 100
2427.59(21 )

2444.52(9) )

100
100

)

21
Energy levels and branching ratios |[01Br31|. Part 4 899AC

E* 2J7 Branching ratios in percentage
Ef: 2149.25 2179+X 224517 2351.22 2401.61 2427.59 2806.16 2835.15 3254.52
[keV] 2JF: (3171) (317) (33T) (337) (337T) (377) (377) (417)

2179+X X

2351.22(3)  (33%) x

2401.61(7)  (337) 100

2735+X 100

2806.16

2835.15(14)

2836.73(21)
)

( 100
(
(
3249.08(
(
(17)

)
) 100
) 100
+) 100
3254.52 )
3720.79 )

)
1
2
8
1 100
1

)
4
1
)
5
7

100

Energy levels and branching ratios [97Ar04]. ggOAC

E* J7 Ty or Branching ratios in percentage
Ef: 0 13.79 40.69 68.71 71.56 108.51 113.30
[keV] I JE (37) (57)

0 (37) 26.4(2) ms
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Excitations from reactions with charged particles 4
(continued) gSOAC
E* JT Ty o or Branching ratios in percentage
Ef: 0 13.79 40.69 68.71 71.56 108.51 113.30
keV] Iem Jr (37) 657)
233.81(17) (4% 57 .6T) X
263.22(15) (4% 5% 6T) 67(4) 12(3)
312.0(8) X
335.18(20) ~10 ~21
356.1(3) ~9 49(12) 42(12)
411.9(7) ~50 ~5H0
0.0+X J
59.0+X J+1
136.2+X J+2
305.1+X J+3
401.3+X J+4
507.1+X J+4
554.6+X J+4
614.0+X J+5
625.3+X J+5
731.1+X J+6
774.0+X J+6
779.1+X J+5
887.0+X J+6
914.1+X J+7
973.7+X J+T7
1103.44+-X J+8
1113.0+X J+8
1120.14+X J+7
1266.14+X J+9
1267.8+X J+8
1372.94-X J+9
1485.24-X J+9
1488.94+-X J+10
1534.5+X J+10
1678.1+X J+11
1704.3+X J+10
1790.24-X J+11
1883.6+X J+11
1935.14+X J+12
1974.04+X J+12
2145.94+X J+13
2164.84+-X J+(12)
2223.6+X J+13
2339.6+X J+(13)
2416.2+X J+14
2431.3+X J+14
2637.0+X J+(14)
2649.2+X J+(15)
2686.9+X J+(15)

Landolt-Bornstein
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Excitations from reactions with charged particles 5
(continued) gSOAC
E* JT Ty or Branching ratios in percentage
E;: 0 13.79 40.69 68.71 71.56 108.51 113.30
keV] Iem Ji (37) (57)
2822.3+X J+(15)
2909.94+-X J+(16)
2916.5+X J+(16)
3175.94+X J+(17)
3180.6+X J+(17)
3405.6+X J+(18)
Additional data on this isotope can be found in [96Li05] [91Sc19] [90ScO6].
. . 220
Energy levels and branching ratios . Part 2 ]9 AC
E* J7 Branching ratios in percentage
Ef: 150.18 153.00 184.21 0.0+X 59.0+X 136.2+X 305.1+X 401.3+X 507.1+X
[keV] JE J J+1 J+2 J+3 J+4 J+4
263.22(15) (4757 ,6T) 21(2)
335.18(20) ~26 43(13)
59.0+X J+1 X
136.2+X J+2 X
305.1+X J+3 63.9(8) 36.1(8)
401.3+X J+4 82.3(17) 17.7(17)
507.1+X J+4 X
554.64+X J+4 54(4) 46(4)
614.0+X J+5 31.6(7) 13.2(5) 55.2(7)
625.3+X J+5 X
731.14X J+6 55(3)
774.04+X J+6 15.0(10)
. . 220
Energy levels and branching ratios . Part 3 ]9 AC
E* J" Branching ratios in percentage
Ef: 554.6+X 614.0+X 625.34+X 731L.1+X 774.0+X 779.14+X 887.0+X 914.1+X 973.7+X
[keV] Ji J+4 J+5 J+5 J+6 J+6 J+5 J+6 J+7 J+7
731.1+4X  J+6 7(4) 38(2)
774.0+X  J+6 85.0(10)
779.14X  J+5 X
887.0+X  J+6 41(2) 59(2)
914.1+X  J47 16.9(19)  79(2) 4.5(14)
973.7+X  J+7 29.5(14) <11 70.5(14)
1103.4+X  J+8 24(3) 12(2) 64(3)
1113.0+X  J+8 24.2(14) 74.0(17) 1.8(8)
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Excitations from reactions with charged particles 6

(continued) 330 Ac

E* J7 Branching ratios in percentage
Ef: 554.6+X 614.0+X 625.3+4X 731.1+4X 774.0+X 779.14+X 887.04+X 914.1+X 973.7+X
[keV] Ji J+4 J+5 J+5 J+6 J+6 J+5 J+6 J+7 J+7

1120.1+X  J47 x
1266.1+X  J+9 29(2)

1267.8+X  J+8 49(3)

1372.94X  J+9 12.5(15)

Energy levels and branching ratios [97Ar04]. Part 4 ggOAC

E* JT Branching ratios in percentage
Ef: 1103+X  1113+X  1120+X  1266+X  1268+X 1373+X 14854+X 1489+X 1535+X
[keV] Ji J+8 J+8 J+7 J+9 J+8 J+9 J+9 J+10 J+10

1266.1+X  J+9 6.4(12)  65(2)

1267.84X  J+8 51(3)

1372.94X  J+9 80.8(19) 6.6(15)

1485.2+X  J+9 16(8) 84(8)

1488.9+X  J+10 54(3) 16(3) 30(2)

1534.5+X  J+10 15(4) 85(4)

1678.14X  J+11 50(2) 6(2) 44(2)
1704.3+X  J+10 33(4) 67(4)

1790.24X  J+11 15(3) 85(3)  x
1883.6+X J+11 42(4)

1935.14X  J+12 57(2)

1974.04X  J+12 19(3)

Energy levels and branching ratios [97Ar04]. Part 5 ggOAC

E* J7 Branching ratios in percentage
Er: 1678+X  17044-X  17904+X  1884+X 1935+X 1974+X 2146+X 2165+X 2224+X
[keV] Jir J+11 J+10 J+11 J+11 J+12 J+12 J+13 J+(12)  J+13

1883.6+X  J+11 58(4)

1935.14X  J+12 11.5(14) 31(2)

1974.0+X  J+12 81(3)

2145.94X  J+13 63(3) <13 37(3)

2164.8+X  J+(12) 31(9) 69(9)

2223.64X  J+13 18(4) 82(4)

2339.6+X  J+(13) 60(10) 40(10)
2416.24X  J+14 56(4) <10 44(4)
2431.34X  J+14 62(12)  38(12)

2637.0+X  J+(14) x

Landolt-Bornstein
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Excitations from reactions with charged particles 7

(continued) ggOAC
E* J7 Branching ratios in percentage
Ef: 16784+X  17044+X  1790+X 1884+X 1935+X 1974+X 2146+X 21656+X 2224+X
[keV] Jie J+11 J+10 J+11 J+11 J+12 J+12 J+13 J+(12)  J+13
2649.24X  J+(15) 42(4)
2686.9+X  J+(15) 17(4)
. . 220A
Energy levels and branching ratios [97Ar04]. Part 6 ]9 C
E* JT Branching ratios in percentage
Ef: 2340+X  2416+X 24314+X  2637+X 2649+X 2687+X 2910+X 29174+X 3181+X
[keV] JEo J+(13)  J+14 J+14 JH(14)  JH(15)  J+(15)  J+(16) J+(16) J+(1T)
2637.0+X  J+(14) X
2649.24X  J+(15) 12(4) 45(4)
2686.9+X  J+(15) 83(4)
2822.3+X  J+(15) X X
2909.9+X  J+(16) 35(10) 65(10)
2916.5+X  J+(16) 50(8) 50(8)
3175.9+X  J+(17) b'e X
3180.6+X J+(17) X b'e
3405.6+X  J+(18) X X
221A
Energy levels [90Ak05]. ]9 C
E* 2J7 T1/2 or
[keV] ch
0.0 52(2) ms
52(15)

Additional data on this isotope can be found in [94Ai01].
The level scheme with many states at E* up to 2515 keV was suggested [94Ai01] in assumption
that the ground state and the first excited state at 9 keV have 2J™ = 3~ and 5, respectively.

Energy levels [96E101]. gngC
E* Jr T3 or
[keV] I'om
0.0 1- 5.0(5) s

0.0+X 63(3) s

Landolt-Bornstein
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Excitations from reactions with charged particles 8

(continued) gngC
E* JT T3 or
[keV] Tem
41(14)

137(14)
. . 223A

Energy levels and branching ratios [01Br31]. ]9 C
E* 2J7 Ty or Branching ratios in percentage

E;: 0.0 42.4 50.7 64.62 90.7 110.06
[keV] Iem 2Jf": (57) (77) (57) (5%) (97) (7%)
0.0 (57) 2.10(5) m
12.5(2) (37)
42.4(1) (77) <0.25 ns 100
50.7(1) (57) <0.25 ns 94 6
64.62(4) (51) <0.25 ns 98 2.1(6)
90.7(1) (97) <0.25 ns 100
107.2(2) (77) <0.25 ns ~56 ~A44
110.06(4) (77) <0.25 ns 69(5) 23(3) 5.8(14) ~1.7
130.7(1) (77) 64(15) 36(6)
141(5) (117)
167.5(1) (971) <0.25 ns 83(13) 12(6) X

Additional data on this isotope can be found in [90Sh15} [90Sc16|.

Data for this isotope are considered in vol. LB I/18C.

. . 224A

Energy levels and branching ratios [97Ar05]. ]9 C
E* J7 Ty /o or Ref. Branching ratios in percentage

Ef: 0 17.6 23.3 29.8 37.2 45.7 47.3
[keV] Iem JE: 0~ 1+
0.0* 0~ 2.78(17) h 93Sh07
17.6(2)* 1~ 93Sh07
23.3(2)
29.8(1)** 1+ 93Sh07 x
37.2(2)* 2” 935h07
45.7(4)
47.3(4)
49.1(2)
52.2(2)** 2+ 93Sh07 11(3) 63(7) 26(4) X
64.4(3) (1) 93Sh07 X
78.5(2)* 3~ 935h07 69(11)
80.5(2)** 3t 93Sh07 96(12)

Landolt-Bornstein
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Excitations from reactions with charged particles 9
(continued) §S4AC
E* JT Ty or Ref. Branching ratios in percentage
Ef: 0 17.6 23.3 29.8 37.2 45.7 47.3
[keV] Tem JI 0~ 1+
89.3 (17) 93Sh07
90.4(2) (27) 93Sh07 X
103.6(3)
109.3(2)
110.3(3)
116.5(2)* 4= 93Sh07
130.3(2)** 4+ 935h07
132.9 (2,37) 93Sh07
142.5(3)
160(2)
169(2)
176.7(2)** 5+ 935h07
183.4(3)* 5~ 93Sh07
212(2)
219.7(4)
236.5(4)* (6) 93Sh07
252.7(2)** (6) 93Sh07]
283.4(2) 52(6) 19(4) 13(3)
300(2)
317.2(5) X
333.0(2) 23(4) ~ ~4
354.0(2)* 3~ 93Sh07 66(9)
360.2(2)** 3T 935h07] 15(2) ~3
380.8(2) ~9
395.8(2)* 4~ 93Sh07
402.9(2)** 4+ 93Sh07]
448.1(2)
452.0(4)* (57)
Additional data on this isotope can be found in | .
Recently suggested level scheme based on data from [93Sh07} [94Ah03] can be found in .
* Bands with K=0~ and K=3" [93Sh07].
** Bands with K=01 and K=31 [93Sh07].
. . 224
Energy levels and branching ratios . Part 2 ]9 AC
E* JT Branching ratios in percentage
Ef: 49.1 52.2 64.4 78.5 80.5 90.4 103.6 109.3 110.3 116.5
[keV] JI
78.5(2)* 3~ 31(4)
80.5(2)** 3T ~4
103.6(3) X

109.3(2)

Landolt-Bornstein
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Excitations from reactions with charged particles 10

(continued) §S4AC

E* J7 Branching ratios in percentage
By 491 52.2 64.4 78.5 80.5 90.4 103.6  109.3 110.3  116.5

)
)* 4= 47(8) 53(8)
) 4+ 43(7) 48(5)  10(2)
ek 5t 8(3)  36(5) 45(7)
)* 5~ 38(7)  17(4)

)

) ~11 ~7 14(3) 11(2) ~4

)* 3~ ~15 6.3(15) 12.1(15)
)x 3+ 53(5 5.0(12)

) ~

)

)

)

)

Q
~
>~

Ve 13(5)
ok 4+ 60(8) ~10 ~20

Energy levels and branching ratios [97Ar05]. Part 3 334AC

E* J7T Branching ratios in percentage
Ef: 130.3 142.5 176.7 183.4 252.7

ok 5+ ~11
* 5- 45(7)

*k (6) ~9 34(7) 17(4) 40(7)
)

20(3)
ok 3+ 24(4)

31(6)
* 4= ~8 ~5
*ok 4+ ~10

Q
=
S

20(6)

Landolt-Bornstein
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Excitations from reactions with charged particles

11

Energy levels and branching ratios [90Ak03).

225
30 Ac

E*

2J7

T1/2 or

ch

Branching ratios in percentage

E}: 0.0 29.94
2Jf: (37) (57)

40.09
(37)

64.70
(5%)

77.12
{77)

105.06  120.80
(7*) (57)

235.5(2)
257.04(16)
~318
327(7)
421(7)

10.0(1) d

0.72(3) ns

100

~4 14.2(14)
68(8)
19(2)

4.8(9)

73(6)

34(3)

21(2) 17(2)

36(7)

Additional data on this isotope can be found in [84Ah01].
Data for this isotope are considered in vol. LB I/18C.

Energy levels and branching ratios [90Ak03]. Part 2

225
39 Ac

E*

[keV]

2J7

Branching ratios in percentage

Ef:
2JF:

144.95
(97)

257.04(16)

39(7)

Energy levels [96Ak02].

226
30 Ac

E*

JTF

T1/2 or

ch

29.4(1) h

Landolt-Bornstein
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Excitations from reactions with charged particles 12

(continued) gSGAC
E* J7 T1/2 or
[keV] Tem
77.7(10)

130.4(17)

165(4)

195(3)

230(4)

265(3)

290(4)

378(3)

418(4)

556(6)

589(3) (27)

. . 227

Energy levels and branching ratios 01Br31] [03Bu12)]. ]9 AC
E* 2J" L SN o(at) o(r,d) o (pa) Nils.Conf. Tyo or Ref.
[keV] (r,d)  (r,d) rel. rel. ub/sr 2J,2K[Nn Al  TI'em
0.0 3~ 0.024(6) 16 8 3,3-[532] 21.772(3) yr  [03Bul2
27.37(1) 3+ <0.03 49 12 0.7(2)  3,3+[651] 38.3(3) ns SSMalg
29.98(1) 5~ <0.1 incl incl incl 5,3-[532] 03Bul2
46.35(1) 5+ 0.018(8) 10 14 5,3+[651] SSMals
74.14(1) ()~ 0.17(2) 78 16 7,3-1532] 38Malg
84.55(1) (n)* 0.066(12) 26 18 7,34[651] 88Mal8
109.94(2)  (9)* 0.24(2) 120 38 1.0(2)  9,3+[651] SSMals
126.86(2)  (9)~ 1.5(2) 324 50 2.4(3) 9,3 [532] SSMalg
148(5)

160(2) 26 <9 38Malg
187.32(3)  (111) 30 16 11,34[651] 38Mal8
198.71(4)  (11°) 19 27 8SMals
210.78(5)  (13%) 517 109 3.7(4)  13,3+[651] SSMalg
227(2) 89 <10 SSMalg
249(2) <10 38Malg
271.29(6)  (137) 18 13 04(2)  13,3-[532] 8SMals
9273.14(3)  (5)" incl incl incl 5,5-[523] 03Buld]
304.73(5)  (5%) 25 27 5,5+[642] SSMalg
316(2) (7 141 67 7,5-[523] SSMals
330.04(1) 3~ 186 166 2.2(3) 3,1-[530] <70 ps 38Malg
342(5) (7%) 59 7,54[642] 38Malg
354.50(4) 1~ 56 1.9(5) 1,1-[530] 38Mal8
372(2) (9-) 260 92 incl 9,5-[523] 8SMals
387.23(2) T 372 75 42(6)  7,1-[530] SSMalg
403(5) (9%) 99 <10 9,5+[642] 88Malg

Landolt-Bornstein
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Excitations from reactions with charged particles 13
(continued) §S7AC
E* 2J" L SN o (o) o (7,d) o (p,a) Nils.Conf. Ty)9 or Ref.
[keV] (1,d) (,d) rel. rel. ub /st 2J,2K[Nn_A] I'em
425.59(3) 5t 5,14+[660)
428.4(2)
435.19(2) 1)+ 5.4(6) 1,1+[660] 03Bul2
437.96(4) (57) incl 5,1-[530) 03Bul2
469.24(6) (9%) 9,1+[660] 03Bul2
501.28(7) (37,57) 0.9(4) 03Bul2
514.36(9) (37) 4.9(7) 03Bul2
528(3) (13%) 1.8(8) 13,54[642] 03Bul2
537.0(1) (3%) incl 3,14[660] 03Bul2
549(3)
562.8(1) (3t,51) 2.4(5) 03Bul2
577 (97) incl 9,1-[530] 03Bul2
593(2) (13%) 2.0(4) 13,14[660] 03Bul2
639.1(1) 21(2) 1,1+[400] 03Bul2
656.4(3) (%) 1.0(5) 03Bul2
698.6(2) 7.5(9) 3,14+[400] 03Bul2
725(4) 1.2(3) 03Bul2
790.2(2) 0.6(2) 03Bul2
816(4) 1.3(3) 03Bul2
863.6(2) 5.6(13) 03Bul2
874.7(2) incl
895(2) 9.1(13) 3,3+[402] 03Bul2
920(2) 2.3(8) 03Bul2
950(4) 3.3(8) 03Bul2
992(3) 1.7(5) 03Bul2
1076(3) 0.6(2) 03Bul2
1091(2)
1117(2) 3.7(6) 03Bul2
1148(2) 2.2(4) 03Bul2
1183(3) 0.9(3) 03Bul2
1215(3) 0.8(3) 03Bul2
1274(4) 0.8(3) 03Bul2
1311(2) 4.1(4) 03Bul2
1385(2) 2.5(5) 03Bul2
1438(2) 6.2(6) 03Bul2
1483(2) 18(2) 03Bul2
1550(2) 2.8(8) 03Bul2
1591(2) 12(2) 03Bul2
1629(4) 10(2) 03Bul2
[88Mals|  [88Mal§|  [03Bul2l  |03Bul2| Ref.

Data for this isotope are considered in vol. LB I/18C.

Landolt-Bornstein
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Excitations from reactions with charged particles 14

Energy levels and branching ratios 01Br31] [03Bul2]. Part 2 337AC

E* 2J7 Branching ratios in percentage

Ef: 0.0 274 29.9 46.3 74.1 84.5 109.94 126.86 187.32 198.71
[keV] 2Jf: 37 3t 57 5% (1)~ (nH+ (9)* (9)~ 11ty (117)
27.37(1) 3T 100
29.98(1) 5~ 100
46.35(1) 5+ 25(2) 41(13) 34(10)
74.14(1) ()~ 27(4) 73(6)
84.55(1) (1) 10(1) 29(2)  61(3)
109.94(2) (9)* 27(3)  8.9(4) 64(9)
126.86(2)  (9)~ 53(3) 47(3)
187.32(3)  (11T) <17 92(3) 8.1(13)
198.71(4) (117) 72(18) 28(15)
210.78(5)  (13%) 86 14(3)
271.29(6) (137) 76(7) 24(8)
273.14(3)  (5)~ 47(2) 8(2) 38(2)  2.3(5) 3.8(5)
304.73(5) (5T) 57(12) 39(8)  0.06(3) 4.1(8)
330.04(1) 3~ 17.6(2) 28(3) 31(1)  21(3) 1.40(6) 0.10(1)
354.50(4) 1~ 7.74(20)  2.9(3)
387.23(2) 7 0.036(12) 12.5(5) 12.9(2) 7.2(2) 49(7)  5.0(2) 13.4(2)
425.59(3) 5+ 10(1) 2.5(3) 55(2)  8(2) 24(4)
428.4(2) 51(11) 49
435.19(2) 1)+ 7.8(4) 90(4) 2.7(5)
437.96(4)  (57) 18(2) 13(2) 31(3)  31(3)
469.24(6)  (9T) 30(4)  70(8)
501.28(7) (37,57) 51(10) 13(3) 0.02(1)
514.36(9) (31) 87(17) 9.4(17)
537.0(1) (31) 0.047(12) 33(7)
562.8(1)  (37,5T) 13(3) 29(6)  57(10) 1.7(3)
639.1(1) 15(3) 85(19)
656.4(3) (77) 56(3)  33.7(13) 4.0(8) 7(2)
698.6(2) 40(8) 60(13)
790.2(2) 55(10) 45(10)
863.6(2) 61(12) 39(8)
874.7(2) 50(10) 34(6) 16(4)

Energy levels and branching ratios 01Br31] [03Bu1?]. Part 3 §§7AC
E* 2J7 Branching ratios in percentage
Ef: 273.14 304.73 330.04 354.50 387.23

[keV] 2JF: (5)~ (5T) 3~ 1~ 7
330.04(1) 3~ 0.15(3)
354.50(4) 1~ ~89
387.23(2) 7 0.20(4)
437.96(4) (57) 6.2(3)
501.28(7) (37,57) 21(4) 15(3)
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(continued) §S7AC
E* 2J7 Branching ratios in percentage

Ef: 273.14 304.73 330.04 354.50 387.23
[keV] 2JF: (5)~ (51) 3~ 1~ T
514.36(9) (3T) 3.8(8)
537.0(1) (3T) 67(13)
. . 228A

Energy levels and branching ratios [97Ar08§]. ]9 C

E* J7 T3 or Branching ratios in percentage
Ef: 0 6.670 20.19

[keV] Tem JE: 3T 1+ 1~

0 3t 6.15(2) h

6.28(3) 1~ X

6.670(20) 1+ X

20.19(3) 1~ X

33.07(11) 1+ X X
Additional data on this isotope can be found in [95S011].

Data for this isotope are considered in vol. LB I/18C.

Energy levels [R9AK03, [F7Thod} [03Buid} p7Yu02]. gggAC
E* 2J" o (t,a) Nils.Conf. o (p,a) Ty)5 or Ref.
[keV] ub /st 2J,2K[Nn A ub/sr T'em
0.0 (37) 6 3,3+[651] 62.7(5) m 77Th04
7.0(20) (5T) incl 5,3+[651] 03Bul2
21.5(20) (7] 97Yu02
26.1(20) (97%) 46 (9,3+[651]) 0.9(2) 03Bul2
69.6(20) [57] 12 (5,3-[532]) 77Th04
91(5) (137) 92 13,3+[651] 2.3(4) 03Bul2
104.5(20) (37) 39 3,1-[530] 77Th04
120.1(20) [77] 22 (7,3-[532]) 77 Th04
141.9 [57] 97Yu02
151(5) (1t 206 1,14[400] 9.8(12) 03Bul2
164.1(20) (77) 104 7,1-[530] 3.0(10) 03Bul2
175.1 [37] 97Yu02
189.4(20) (37) 72 (3,1+[400]) 5.7(9) 03Bul2
222.2 97Yu02
281.2(3) 8 0.9(2) 03Bul2
335.5(20) (37) 130 3,3+[402] 4.2(6) 03Bul2
368(3) (5T) 71 (5,34[402]) 2.2(4) 03Bul2
422(4) 13 77Th04

Landolt-Bornstein
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(continued) gggAC
E* 2J" o (t,a) Nils.Conf. o (p,a) Ty )5 or Ref.
[keV] ub /st 2J,2K[Nn_ A ub /st Tem
464(4) 14 77ThOd
489(4) 12 77ThOd
595(3) 74 3.0(5) 03Bul2
629(4) 21 1.4(3) 03Bul2
654(4) 17 77ThO4
670(70) 77ThO4
825(6) 16 77ThO4
850(6) 1.3(4) 03Bul2
926(5) 85 (11,9-[514]) 5.2(7) 03Bul2
1002(4) 51 (5,1-[541]) 5.9(8) 03Bul2
1021(8) 15 77Tho4
1044(5) 1.7(4) 03Bul2
1111(6) 7 0.9(3) 03Bul2
1170(6) 20 0.7(4) 03Bul2
1247(6) 48 4.6(20) 03Bul2

T /2=62.7(5) min are given in [89AkO3| for the ground state.
Experimental values do /dSQ of (t,«) reaction were compared in [77Th04] with DWBA calculations.
Data for this isotope are considered in vol. LB I/18C.

Energy levels and branching ratios . ggOAC
E* J7 Ty or Branching ratios in percentage
I 0.0 9.0 72.0 101.0 151.5 198.2 211.8
[keV] I'em JE (17T)
0.0 (1+) 122(3) s
9.0(2)
72.0(1) 74(4) 26(1)
101.0(1) 43(9) 57(14)
151.5(1) X
198.2(1) 17(2) 83(25)
211.8(1) 25.0(7) 63(3) 6.8(7)
264.7(2) 53(13) 47(10)
285.2(1) 61(2) 38.7(10)
292.9(1) 86(12) 14(4)
346.1(2) 56(3) 44(9)
375.7(2) 3(1) 92(3) 6(2)
395.3(2) 33(5)
457.9(1) 50(2) 41(2) 9(2)
478.7(1) 45(2) 55(2)
536.8(2) 10.8(18)
581.2(3) 63(7)

Landolt-Bornstein
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(continued) ggOAC
E* JT Ty o or Branching ratios in percentage
Er: 0.0 9.0 72.0 101.0 151.5 198.2 211.8
keV] Iem Jr (1%)
591.5(2) 93(18) 7(3)
635.8(4) 86(18) 14(5)
: . 230 A
Energy levels and branching ratios [93Ak02]. Part 2 ]9 C
E* JT Branching ratios in percentage
Ef: 264.7 285.2 292.9 346.1
[keV] JE:
395.3(2) 67(13)
478.7(1) <0.5
536.8(2) 89(4)
581.2(3) 10(2) 12(2) 10(3)
. . 231A
Energy levels and branching ratios [01Br31] [77Tho4]. ]9 C
E* 2J7 o (t,a) Nils.Conf. Ty 5 or Ref.
[keV] pb /st 2J,2K[Nn,A| Iom
0 (1t 258 1,1+[400] 7.5(1) m 77Th04
38(4) (3T) 122 3,1+[400] 77Th04]
~38 (37) 3,1-[530]
76(5) (97) 36 9,3+[651] 77 Th04
94(3) (77) 146 7,1-[530) 77Th04
135(3) (13%) 76 13,3+[651] 77Th04]
162.0 (51)
235(4) (37) 183 3,3+[402] 77 Th04
257(10) (5T) 28 5,3+[402] 77 ThO4
305(4) 30 77 ThO4
350(4) 28 77Th04]
377.5 (91)
420(6) 11 77 ThO04
469(8) 17 77 ThO4]
641.1 (137%) 15 77" ThO4]
671(4) (117) 88 (11,9-[514]) 77Th04
797(4) (57) 46 (5,1-[541]) 77Th04]
947.5 (7t)
1021(7) 13 77 ThO4]
1100(6) 51 77 ThO4
1126(6) 95 77 Th04]

Landolt-Bornstein
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(continued) ggl Ac
E* o (t,a) Nils.Conf. Ty )5 or Ref.
[keV] ub /st 2J,2K[Nn_A| Tem
1289.4 35 77Th04
1662.1
2062.0
2484.4
2925.0

T /2=7.5(1) min are given in [01Br31| for the ground state.
Experimental values do/dS) from (t,a) reaction were compared in [77Th04] with DWBA.
Data for this isotope are considered in vol. LB I/18C.
. . 231 A
Energy levels and branching ratios 01Br31] [77Tho4]. Part 2 ]9 C

E* 2J7 Branching ratios in percentage

162 641 947 1289.4 1662.1 2062.0 2484.4
[keV] (5T) (137) (177) (217) (257) (297T) (33T)
162.0 (51)
377.5 (97) X
641.1 (137)
947.5 (177%) X
1289.4 (217%) X
1662.1 (25T) X
2062.0 (291) b
2484.4 (337) X
2925.0 (377) X

: . 232
Energy levels and branching ratios [91Sc0§]. 89 Ac
E* Ty or Branching ratios in percentage
Ef: 0 7.5 105.2

[keV] I JE (17T) (0—,1)
0 119(5) s
7.5(2) 100
105.2(2) 45(14) 55(5)
478.5(4) 30(14) 43(15) 27(13)

Landolt-Bornstein
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