Excitations from reactions with charged particles

Energy levels and branching ratios . géAS

E* 2J7 L %8 o (r,d) Ty /o or Ref. Branching ratios in percentage
Ef: 00 1435 1474 506 829

[keV] (r,d)  wb/st Ty 2JF: 5~ (1)~ (3)~ 3 3~
0.0 o~ 3 6.23 1200 65.3(2) h 74Beb4
143.49(7) (1)~ 1 220 6700 59(10) ns 74Beb4 100
147.41(4) (3)~ 1 incl incl 0.85(25) ns |74Beb4 100
506.16(8) 37 1 018 600 74Beb4 21(11)  79(4)
828.62(13) 37 1 007 260 74Beb4 X 8.5(6) 91(13) x
870.30(7) (5)~ 3 0.8 210 74Beb54 70.5(5) 1.3(5) 28(1) x
924.57(7) (7) 2.1(17) ps 95(3) 5.5(15) x
977.87(5) (3,5)~ 10.7(2) 3.4(9) 86(1)
990.55(7) (3,57) 8.2(8) 24(2) 45(2) 22(4)
1000.21(20) 9+ 4 471 620 19.8(3) ns  [74Be54! 100
1007(3) 17,37 1 016 580 74Beb4
1129.02(21)  3t,57 2 032 720 <2 ps 74Beb4 <14 100
1242.62(4) (3,5)~ 39.1(4) 7.5(7) 53.4(7)
1264(7) (57,77) (3) 0.46 120 74Beb4
1284.76(16) 100
1338.87(22) 0.55(17) ns 56(7)
1412.69(7) 37,5~ 1 023 900 19(2)  81(10)
1443.10(7) (3,57) 12.7(6) 4.3(9) 28.8(6) 54.2(9)
1463.06(8) (3,57) 24(3) 17(2)  34(2) 26(2)
1471.19(12) 100
1490(5) 100
1537(5) 1+ 0 0.06 880 74Beb54 100
1609(5) 17,37 1 002 60 74Beb4
1615.67(9) 3,5,7 100
1714.5(3) (13%) 4.0(4) ps
1751.69(8) (3,57) 11(1) 13(3)  63(3)
1904.7(3) (1171) 2(1) ps
1974(5) 7ot 4 278 640
1981.54(5) 3777 19.6(7) 60(1)
2100.08(21)
2166(10) 3t5t 2 006 160 74Beb4
2305(10) 3t5t 2 007 180 74Beb4
2360(5)
2369.93(17) 3,5,7
2429.22(9) (3,57) 10(2) 6(3) 19(2)
2441(10) 120 74Beb4
2488(5)
2506.89(13) 3,5,7 25(4) 47(4)
2526(10) 160 74Beb4
2666(8) 3Tt 2 031 970 74Beb4
2689.4(4) (a7t) 0.6(2) ps
2749.0(4)
2790.4(4) (15%) <21 ps
2803(10) 1" 0 001 150 74Beb4
2892(10) 1" 0 0.02 260 74Beb4
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Excitations from reactions with charged particles 2
(continued) géAS
E* 2J7 L %9 o(r,d) Ty or Ref. Branching ratios in percentage
Ef: 0.0 143.5 1474 506 829
[keV] (7,d) ub/sr I 2JF: 57 (1)~ (3)~ 3~ 3~
2947(5) 70
2089.5(4) 0.43(4) ns
3119(10) 170 74Beb4
3172.62(9) 37 -7 10(1) 3(1)
3260(10) 380 74Beb4
3303(10) 3T,5T 2 0.10 280 74Beb4
3394(10) 400 74Beb4
3506(10) 3T,5T 2 015 430 74Beb4
3626(10) 57,77 3 114 490 74Beb4
3788.4(4) (217T) <0.7 ps
3855(10) 260 74Beb4
3925(10) 1+ 0 0.02 180 74Beb4
4070
4186 4(+3-1) ps
6621(5) 1 23 6 5
7018(5) 3 17 6 5
8694(11) 1+ 35 keV
9602(11) 1+ 63 keV
9687(11) 5+t 21 keV
[74Beb4]  [74Beb4| Ref.
: . 71
Energy levels and branching ratios . Part 2 33AS
E* 2J7 Branching ratios in percentage
Ef: 870 925 978 990.5 1000.2 1007 1242.6  1412.7 1443.1 1463.1
[keV] 2JF: (5)~ (7) (3,5)~ (3,57) 9" 17,37 (35)7 37,50 (357) (3,57)
1242.62(4) (3,5)~ X
1338.87(22) 44(5)
1714.5(3) <13+> 100
1751.69(8) (3,57) 14(2)
1904.7(3) (117F) 100
1981.54(5) 3—-77 20.8(7)
2100.08(21) 100
2369.93(17)  3,5,7 26(6)  74(9)
2429.22(9)  (3,57) 7(4)  23(2) 34(2)
2506.89(13)  3,5,7 7(2) 21(7)
3172.62(9) 3=-7" 12(2) 39(2) 26(2)
6621(5) 5 3 8 6 4 6 1
7018(5) 6 5 9 7 4 5 3
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Excitations from reactions with charged particles 3

Energy levels and branching ratios . Part 3 géAS
E* 2J7 Branching ratios in percentage
Ef: 1471.2 1490 1537 1609 1714.5  1904.7 1974 2360 2488 2666
[keV] 2JF: 1" 17,37 (13%) (11+) 7t 9t 3t
2689.4(4) (17t) 100
2749.0(4) 100
2790.4(4) (15T) 100
3172.62(9) 3 -7~ 10(2)
6621(5) 7 6 2 4 1 4
7018(5) 5 1 6 3 4 1 4
. . 71
Energy levels and branching ratios . Part 4 33AS
E* 2J7 Branching ratios in percentage
Ef: 2689.4 2790.4 2947 3788.4
[keV] 2J7 (17t) (15T) (21%)
2989.5(4) 100
3788.4(4) (21%) 100
4070 100
4186 100
6621(5) 4
7018(5) 5
. . . 72
Energy levels and branching ratios . 33A.S
E* J7 Iy Ty or Ref. Branching ratios in percentage
Ef: 0 45.8 213.7 2884 309.8 3184 362.83
[keV] (a,d)  Tem JF 27 1+ 3+ )t 4~ 4ty 5=
0 2- 14 26.0(1) h  [94Fi01
45.82(5) 1+ incl 10.7(3) ns  |94Fi01 100
213.70(5) 3t 85(5) ns 45(1) 55(1)
288.43(6) (2)* 2(1) ns 13(4) 75(22) 13(4)
298.20(12) (5) 100
309.78(6) 4= 25(8) ns 32 68
318.36(10) (4%) 27(1) ns 3.7(13) 96(5)
356.70(20) [100]
362.83(8) 5(-) <3.7 ns 100
379.92(11) 100
389.90(18) 0*,1F,2*F 100
414.26(7) (3)* 100
438.75(7) 59(12)  25(9) 16.0(14)
439.99(8) (3)* 77 23
482.52(11) 100
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Excitations from reactions with charged particles

(continued)

72
33As

E*

Ref.

Ef:
Ji

Branching ratios in percentage

45.8
1+

213.7 288.4
3+ <2>+

309.8
4

318.4
(4"

362.83
5(=)

)

)
1115.7(2

1307.1(3
1346.7(2
1401.9(3

1875.2(3
2134.11(
2307.7(3
2326.6(5

(3

)
4
5
5
2
)
1
2
1
3
(1
1067.93(2
)
1
)
)
)
2
)
2
)
)
2517.2(3)

(6+,77)
6

&(+)

140

incl

67
incl
82

88(1) ns

0.76(14) ps

0.23(2) ps

94Fi01

94Fi01

94Fi01

94F'i01

94Fi01

94Fi01

<9

41(5)

56(10)
100

[100]
100

40(4)
100

43(6)
<25

100

59(15)

17(9)

50(15)

92(4)

b'e 100

100

<37
100

41(6)

44(8)

<24

100

<10

100

100

100

100

42(14)

74(15)
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Excitations from reactions with charged particles 5

(continued) ggAS
E* JT Iy T3 or Ref. Branching ratios in percentage
Ef: 0 45.8  213.7 2884 309.8 3184  362.83
[keV] (a,d) Tom Jreoo27 1t 3+ 2yt 4 4ty 502
2925.2(5) (117)
3044.2(4) (117)
3151.4(4)  (12%) 0.22(7) ps
3446.1(4) 122
3504.9(4) 13+ 0.17(5) ps
4777.9(11)  (15T) 0.22(7) ps
6088.1(12) 0.29(10) ps
Ref.

Additional data on this isotope can be found in [99S009} [97S0ZX] [96S010} [96Pa17| [94Dol1].
For (a,d) reaction approximate values of the deuteron yield Iq in units counts per channel are
from [94Fi01]

Energy levels and branching ratios . Part 2 ggAS
E* J7 Branching ratios in percentage
LBy 389.90 414.26 439.99 484.3 50140 525.42 559.04 563.11 593.63 650.28
[keV] Ji 3" 3" CAD G T 4
559.04(8) 38.8(15)
593.63(8) 4y~ [47]
624.76(9) (1t-3%) 50(5)
650.28(9) 8(3)
673.66(8) (2) <74
743.04(12) [100]
802.08(9) 43(4) 17(2)  40(40)
828.47(15) (61,77) [100]
834.51(15) 6{~) 58(7)
841.47(9) 38(5) 62(7)
866.90(11) 26(7)
981.26(23) g{+) 93(8)
1067.93(22) 100
1115.7(2) 100
1346.7(2) (77) 35(7)

Landolt-Bérnstein
New Series 1/19B1



Excitations from reactions with charged particles 6

Energy levels and branching ratios . Part 3 ggAS
E* JT Branching ratios in percentage
Ef: 673.66 828.47  834.51 981.26 1033.77 1346.66 1401.9 1665.96 1875.2 2134.11
[keV] JF(2) t,77) 6 g (77) 9tt) 8= 1060 (97)
903.46(12) [100]
981.26(23) 8 7.3(17)
1033.77(18) 100
1179.27(18) 100
1307.1(3) 100
1346.7(2) (77) 65(33)
1401.9(3) 9(+) 100
1665.96(21)  8(~) 81(9) 19(5)
1875.2(3) 10 93(16) 7(5)
2134.11(25)  (97) 81(11) 19(14)
2307.7(3) 1140 34(7) 66(7)
2326.6(5) 104 100
2517.2(3) 104 72(9) 28(7)
3044.2(4) (117) 69(11)
3151.4(4) (121) 78(20)
. . - 72
Energy levels and branching ratios . Part 4 33AS

E* JT Branching ratios in percentage
Ef: 2307.7 2326.6 2517.2 31514 3504.9 4777.9

[keV] JF 11(+ 10 10 (12) 13+ (15%)
2925.2(5) (117) 100
3044.2(4) (117) 31(8)
3151.4(4) (127%) 22(10)
3446.1(4) 12¢=) 100
3504.9(4) 13+ 81(15) 19(9)
4777.9(11) (15%) 100
6088.1(12) 100

. . . 73

Energy levels and branching ratios [04Si08]. 33AS
E* 2J7 L C%S8" o (rd) L C2%S o (pt) T/ or Ref. Branching ratios in percentage
Ef: 0 67.0 843 254

[keV] (r,d) pb/sr (d,r) el Iom 2JF: 37 5~ - (1)~
0 3= 1 092 2600 1 236 100 80.30(6) d [76Scl3
67.039(8) 5~ 3 5.33 770 3 20 4.95(7) ns  [76Scl3 100
84.34(3) (1)~ 1 0.67 2220 1 025 765c13 100
253.99(2) (1)~ 1 0.47 1300 1 040 5 765c13 97(1) 2.8(2)
393.43(1) (3)— 1 0.17 440 1 037 24 765c13 85.4(9) <0.5 8.7(2) 6.0(2)
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Excitations from reactions with charged particles 7

(continued) gg As

E* 2J7 L C%*S o (rd) L C?S o (pyt) Ty /o or Ref. Branching ratios in percentage
Ef: 0 67.0 843 254

[keV] (r,d) pb/sr (d,r) rel. I 2JF: 37 5~ H— ()~

427.91(2) 9+ 4 242 370 4 0.90 5.7 us 76Sc13 0.08(2) 100

510.06(2) (5)* 2 033 700 2 018 765c13 82(8)  15.7(9)

574.57(3) (1)~ 30 1 0.03 83R008 9.4(2) 53(1)

577.90(2) (5)~ 3 013 ind 3 02 20 74Be5d 58(7)  41(12) <0.3  0.8(4)

628(5)

655.47(2) 3~ 1011 3 6.37(9) 4.7(3) 13.0(4) 67(1)

674(1)

715(10)

769.84(1) (5)~ 3022 50 3 0.1 54(1)  32.6(5) <1 8(1)

850.51(2) (5)~ 95(10) 1.6(9)

860.54(1) (7)~ 3038 22 83R008 60(3)  37(2)

886.11(5) 1+ 0 0.08 80 0 0.02 76Sc13 7(2)

929.0(2) (97) 100

993.77(1) (7)~ 135 0.57(20) ps 42 33(2)

1013.56(5) (17)

1037.13(3)  (13)* 8.3(6) ps

1077.75(5) (3)~ 1 005 170 1 0.16 76Sc13 60(1) 0.8(5) 7.7(1) 11(1)

1086.99(4) (5)~ 3 018 incl 0.28(12) ps [76Sc13 11(1)  21.0(4) 25(1)  21(2)

1178.05(2) (7) 89

1188.8(1) (37) 24(8) 76(2)

1216.4(5) 137 1 021 680 1 0.23 X

1217.95(4) (3)+ incl

1221.29(2) (7)~ incl 0.35(8) ps 76

1275.14(7) (7)+ 3.0(5) 5(1)

1293.1(1) (11)+

1293.37(3) (7)+ 4(2)

1299.35(5)  (17,3) 22(1)  16(2) 10(3)

1302.20(7) (57) 50(1)

1324.20(2)  (57) 142 0.04 150 41

1328.89(5)  (7,9)* 0.09(2) ps

1344.51(2) (7)™ 3 0.14 83R008 3(1) 36

1400.9(10)

1489.5(2) (5%) 0.3(1) ps

1544(5)

1557.3(1)  (37,5,77)

1588.7(2) 577 3 0.2 130 76Sc13 31(4) 48(4)

1592.1(11) (3)~ 1 003 incd 1 003 15 76Sc13

1612.8(2) 5,7 3 1.04 83R008 78(3)

1649.7(3)  (1,3,57) 0.3(1) ps 100

1658.13(14)  (7-117)

1690(5

1706(5

1755(5

)

)
1715.7(20)

)
1761.6(1) (13%)
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Excitations from reactions with charged particles

(continued)

73
:331QLS

E* 2J7

L C?S o(r,d) L C?S o (pt) Ty )9 or

(7,d)

ub/sr

(d,7) rel.

I'em

Ref.

Branching ratios in percentage

Ef: 0
2Jf: 37

67.0 84.3
5= (1)”

254
-

1-3-
(7,97)
2211.59(18) (17,3,57)
2239(5)
2311.6(1)
2377(5)
2386(10)
2415.40(22)
2436(10)
2461(5)
2475.49(20
2482.87(23)
2484.8(1)
2552(10)
2584.09(11)
2605(10)
2622.7(11)

(7.9%)
3t5%
3+,5+

) (11,15)
(7.9%)
(37)
3t 5t
(7,97)

1t

X+
(177)
) 3.5+
2931(15)
2965.0(3)
3003(15)

(21+)

(1)

0

244

0.13

0.21

0.03
0.08

0.02

0.02

0.18

0.06

580
incl
incl

180
incl

360

50

100

100

480

360

250
200
140
incl
100

170

1 0.08

1 0.08

0.3(1) ps
0.065(14) ps
0.26(6) ps

0.5(1) ps

0.22(6) ps

[r6Sc13

79Ra0

(0%}

79Ra0

!

6Scl

6Scl

N] N ] BN BN
[=2] [=2)
[9p] [9)]
el (¢}
— =
(%) (98] (%) (o8] (98]

6Scl

6Scl

BN}
w

41(2)

100

24(6) 27(6) 49(6)

11(6)

11(7) 7(4)
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Excitations from reactions with charged particles

(continued)

73
33As

E*

2J7

c2s’

(7,d)

o(rd) L C?S o (pt) Tijpor

ub/sr (d,r) el Tem

Ref.

Branching ratios in percentage
Ef: 0 67.0 843 254
2JF 37 57 Ly~ (1)~

7861.4(3)
8938
9034
9340
9364
9478
9532
9634
9685
9764
9818
9858
9887
10016
10084
10134

1+
3+5+

7+, 9t
3+ 5+

1t

3+t 5F
3+ 5+

(17,3,57)

3

0.03

0.43

0.09
0.44

0.03
0.07

3.80
0.18

0.14
0.13
0.13

440
400

79Ra08

79Ra08

79Ra08

74Beb4

79Ra08

79Ra08

79Ra08

79Ra08

79Ra08

79Ra08

79Ra08

79Ra08

1 9 7 5)
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Excitations from reactions with charged particles 10
(continued) gg As
E* 2J° L C2%S8 o(rd) L C%8 o (p,t) Ty or  Ref Branching ratios in percentage
Ef: 0 67.0 84.3 254
[keV] (7,d) ub /st (d,) rel. T'em 2JF: 37 5™ (L~ (1)~
10203
10262
10583 1+
10612 (5)*
10681 1+
76Sc13 I83Ro08|  [76Ve05| Ref.
79Ra08| [74Be54| Ref.
Additional data on this isotope can be found in [97SoZX| [97S008] [73VaZ]].
Parameters C2S for proton transfer reaction (r,d) are from [76Sc13] [79Ra08], while the cross
section are from .
: . . 73
Energy levels and branching ratios . Part 2 33AS
E* 2J7 Branching ratios in percentage
Ef: 393 428 510 575 577.9 655.5 769.8  850.5 860.5
keV] 27 @3)7 97 (5)* Ln- 6" 3" Gy G (DT
510.06(2) (5)* 2 0(4)
574.57(3) (1)~ 33(1)
577.90(2) 5y~ 0.6(3)
655.47(2) 3~ 9.0(2) <5
674(1) 100
769.84(1) (5)~ 5(1) 1(1)
850.51(2) (5)~ 2.0(3) 1.3(8)
860.54(1) (1)~ 2.7(3) 0.42(8)
886.11(5) 1+ 54 25(8) 14(4)
993.77(1) (1)~ 15(2) 3(1) 5(1) 2 <1
1013.56(5) (17) 100
1037.13(3)  (13)* 100
1077.75(5) (3)~ <5 20(4)
1086.99(4) 5y~ 8.2(3) 3(1) 2(1) 6(2) 3(1)
1178.05(2) (7) 7(2) 1.9(2) 2(1)
1216.4(5) 17,3~ X X b'e
1217.95(4) (3)* 66
1221.29(2) ()~ 3(1) 9(2) 3(1) 9(2)
1275.14(7) (T)y* 36(3) 56.7(9)
1293.1(1) (11)* 98(12)
1293.37(3) (7)+ 19(8) 73
1299.35(5) (17,3) 41(1) 10.3(8)
1302.20(7) (57) 16(1) 13.3(11) 12(4) 0.8(3) 8(4)
1324.20(2) (51) 26(7) 33(6)
1328.89(5)  (7,9)*" 79(1)  21(1)
1344.51(2) (1)~ 3(1) 15(5) 18(3) 11(2) 3(1)
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Excitations from reactions with charged particles 11
(continued) ggAS
E* 2J7 Branching ratios in percentage
Ef: 393 428 510 575 5779 655.5 674 769.8 850.5 860.5
[keV] 2JF: (3)7  9F (5)* n- 6 3 Gy G, (N7
1400.9(10) X
1489.5(2) (51) 100
1557.3(1) (37,5,77) 24(1) 59(2)
1588.7(2) 57,77 22(4)
1592.1(11) (3)~ X
1612.8(2) 57,77 22(3)
1658.13(14) (7-117) 31(3)
1761.6(1) (13%) 49(3)
1850.6(1) (9)+ 33(1) 16.7(5)
1876.7(2) (1-77) 100
1903.7(3) (17-97) 68(3) 32
1910.1(1) (97,11) 37(2)
1962.2(2) (3,5,7) 47(4)
1975.4(1) (7,9,117%) 32.7(10)
1977.6(2) (1-77) 100
1982.5(1) 57 27(4) 21(6)
2180.66(10) (7,9%) 36(3) 16(3)
2311.6(1) (7,9%) 19(1) 12(3)
2482.87(23)  (7,9%) 33(11)  11(11)
2484.8(1) (37) 17(4) 38(4)  15(4)
2584.09(11) (7,97) 31(6)
7861.4(3) (17,3,57) 9 8 10 6 3
: . . 73
Energy levels and branching ratios . Part 3 33AS
E* 2J7 Branching ratios in percentage
Ef: 8861 929.0 9938 1037.1 1077.7 1087.0 1178.0 1216.4 12751 1293.1
[keV] 2JF: 1t ) @~ @)y 3 B (D) =3 (m* ant
1217.95(4) (3)* 34(5)
1293.1(1) (1) + 1.9(3)
1293.37(3) (7)+ 4(1)
1344.51(2) ()~ 10(1)
1557.3(1) (37,5,77) 17(1)
1658.13(14)  (7-117) 69(7)
1761.6(1) (13%) 22(4) 29(1)
1850.6(1) (9)+ 2.1(2) 35(2) 13.0(5)
1910.1(1) (97,11) 63(11)
1949.8(2) (177%) 100
1962.2(2) (3,5,7) 53(4)
1975.4(1) (7,9,117F) 47(2)  20(2)
2039.3(2) (137) 100
2039.7(2) (157T) 82(7) 18(2)
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Excitations from reactions with charged particles 12

(continued) gg As
E* 2J7 Branching ratios in percentage
Ef: 8861 929.0 993.8 1037.1 1077.7 1087.0 1178.0 1216.4 1275.1 1293.1
[keV] 27F: 1t (7)) ()T W)t @) 6B (7 =3 (" an*
2180.66(10) (7,97%) 13(3) 36(25)
2211.59(18) (17,3,57) 32(15) 50(20)
2311.6(1) (7,9%) 3.7(6) 9.3(6) 34(1)
2415.40(22) 100
2484.8(1) (37) 13(4)
2584.09(11) (7,97) 12(6) 25(6)
7861.4(3) (17,3,57) 3
: . . 73
Energy levels and branching ratios . Part 4 33AS
E* 2J7 Branching ratios in percentage
Ef: 12993 13289 1592.1 1658.1 1861.1 1949.8 19754 2039.3 2039.7 2965.0
[keV] 2JF: (17,3 (7,9 (3)~ (7-117) (177%) (137)  (15%)  {(217)
2311.6(1) (7,97%) 21.6(6)
2475.49(20)  (11,15) 78(5) 22(3)
2482.87(23) (7,97%) 56(11)
2622.7(11) 100
2847.8(3) (177) 100
2965.0(3) (211) 100
3050.4(3) 100
3294.4(3) 100
4082.9(4) 100
7861.4(3) (17,3,57) 9 11 1 6.6
: . 74
Energy levels and branching ratios . 33AS
E* JT L (2J+1)C2%S o (1,d) L SN Iy Ty o or Ref.
[keV] (1,d) b /st (p,d) (a,d) Tem
0.0 2- 3 0.19 30 2 0.01 10 17.77(2) d
173.07(9) (1)~ 20
183.07(7) (3)~ incl <0.6 ns
202.11(10) (2)~ 1 0.24 72F009
206.48(8) 1)+ incl 72F009
259.29(9) (4)F 26.8(5) ns
267.36(10) (3)~ 442 1.1,0.1 72F009)|
271.66(8) (4)~ 1+3 0.16,0.58 300490 incl 1.0(1) ns 73Ro14
278.36(11) (2,3)* <0.3 ns
315.24(10) 5) <0.5 ns
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Excitations from reactions with charged particles

13

(continued)

74
33As

E*

[keV]

JTK‘

L (2J+1)C?S o (1,d) L
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Excitations from reactions with charged particles 14
(continued) ggAS
E* JT L (2J+1)C?%S o (1,d) L SN Iq Ty o or Ref.
[keV] (7,d) ub /st (p,d) (a,d) T
1112(10) 9t 4 1.08 140
1128.9(6) (<4)
1159(5)
1174(5)
1207(5)
1230(5)
1265(5)
1300(5) (<3)* 1 0.11 72F009
1332(5)
1372(5) (1-3)* 3+1 0.4,0.2 72F009
1400(5)
1431(5) (<3)* 1 0.14 72F009
1471(10) (3-6)~ 1 0.02 50 73Ro14
1530(10) (3-6)~ 1+3 0.02,0.12 60420 73Ro14
1627(10) X~ 3 0.42 70 73Ro14
1676(15)
1755(10) X~ 3 0.30 50 73Ro14
1875(10) (<3)* 200 1 0.09 72F009
1913(10) 100
2061(10) (<3)* 90 1 0.06 72F009
2108(10) 9+ 4 0.48 80 123 73Ro14
2194(10) X~ 3 0.16 30 73Ro14
2720(30) 137 94Fi01
[72F009  94Fi01] Ref.
Additional data on this isotope can be found in [97SoZX| [95A112].
For (a,d) reaction approximate values of the deuteron yield I4 in units counts per channel are
from .
. . 74
Energy levels and branching ratios . Part 2 33AS
E* J7 Branching ratios in percentage
Ef: 0.0 173 183 202 206 259 267.36 271.66 278.36 315.24
keV] o2 U 3 @ @r @t @3- @ 23t )
173.07(9) (1)~ 100
183.07(7) (3)~ 100
202.11(10) (2)~ 100
206.48(8) (1) * 100
259.29(9) (4)y* <4 100
267.36(10) (3) 85 15
271.66(8) 4y~ 71 29
278.36(11)  (2,3)" 32 68
315.24(10) (5) 100
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Excitations from reactions with charged particles 15
(continued) ggAS
E* Jr Branching ratios in percentage
Ef: 0.0 173 183 202 206 259 267.36 271.66  278.36  315.24
keV] Jieo2m OH- B @ WM @ @) (4)~ (23)F (5
332.1(3) (3,4)~ X X
335.50(9) (5) 100
373.0(3) (3,4) X X X
385.05(15) (3,4) X X X X
422.12(10) (1)~ 16 84
425.92(12) (2)* 6 3 91
446.76(14) (2)* 50 50
447.7(3) (3,4) 100
465.29(13) (0,1) 100
507.58(17) (1-4) x X
514.03(16) (<3) 68 24 8
516.44(23) (6) 100
526.16(14) (1-4) X X
533.4(5) (1-5) 100
551.99(16) (3)~ 16 6 <9 78
586.07(18) (<3)F 47 16 37
616.9(4) (<4) 100
626.2(3) (<31) [100]
633.10(19) (<47) 100
649.92(13)  (1-3) 12 16 30
701.5(4) (<3) 27 73
716.3(4) (1-4) 56 44
743.4(3) (1,2,3) 26 30
753.50(16) (1,2,3) X
758.6(3) (1-4) 30 30
802.4(6) (<4) 100
: . 74
Energy levels and branching ratios . Part 3 33AS
E* J7 Branching ratios in percentage
Ef: 335.50 385.05 422.12 425.92 516.44 547.10
keV] Jr (5) (3.4) (1) (2)* () (6)
547.10(22) (6) 100
595.72(23) (7) 100
626.2(3) (<31) X
649.92(13) (1-3) 16 26
700.1(3) (7) 100
732.0(6) (<4™) 100
743.4(3) (1,2,3) 44
753.50(16) (1,2,3) X X
758.6(3) (1-4) 40
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Excitations from reactions with charged particles 16

(continued) ggAS
E* JT Branching ratios in percentage
Ef: 335.50 385.05 422.12 425.92 516.44 547.10

[keV] i (5) (3,4) - 2" (6) (6)
903.3(6) (3,4)~ 100
1128.9(6) (<4) 100

: . 75

Energy levels and branching ratios . 33AS

E* 2J7 L (2J+1)C%S o (7,d) L Cc?S Ty5 or Ref.
[keV] (7,d) ub /st (d,7) Ier
0.0 3~ 1 1.42 2050 1 1.15% Stable 765c13
198.606(1) 1~ 1 0.19 280 1 0.12%* 885(30) ps S3R008
264.658 3~ (1) 0.82 1200 1 0.73* 11.2(3) ps 765c13
279.543(1) 5~ (3) 5.45 440 3 3.25%* 273(3) ps 765c13
303.924(1) 9t (4) 4.93 620 4 1.23* 17.6(2) ms 765c13
400.658(1) 5+ 2 0.58 630 2 0.18* 1.67(5) ns 765c13
468.75(17) 17,37 1 1.32 1950 1 0.44** 765c13
572.37(15) 5~ 60 3 0.25%* 2.9(3) ps 83R008
585(7) 17,37 1 0.03 765c13
617.69(12) 17,3~ 1 0.12%*
821.66(13) . 3 0.60 80 3 0.55%* 3.0(3) ps 765c13
859.8(4) 1t 0 0.10 580 0 0.017 76S5c13
865.0(4) (17-57) incl 0.60(5) ps
886.4(5)
1043.4(6) 7 34 0.16,0.18
1063.3(5) 3~
1074.5(7) 3~ 1 0.18 420 1 0.22% 0.20(1) ps 76Sc13
1080.8(8) (5%)
1096.3(7) (7,97)
1100.2(6) (1)
1126.7(6) (1+) 70 1.0(1) ps
1128.9(9) 17,3~ 1 0.04 incl 1 0.06*
1172.0(6) (11)
1203.6(6) 3~ 1 0.04 110 1 0.04* 765c13
1264(3)
1302.3(7) 5t 2 0.17 250
1309.4(4) 5~ 3 0.20*
1349.3(6) 3~ 1 0.09 280 0.13(2) ps
1370.8(7) (37) 0.15(3) ps
1420.2(5) (57) 1 0.06 290 765c13
1430.5(6) 3+ 4 0.31 incl (1) 0.12* 76Sc13
1503.4(5) 3+
1579.8(7) 1~

1595(10) 2+4 0.19 80 765c13
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Excitations from reactions with charged particles

—
-3

(continued) ggAS
E* 2J7 L (2J+1)C%S o (7,d) Cc%S Ty 9 or Ref.
[keV] (7,d) ub/sr (d,7) .

1606.4(5) 3~ incl 0.07*
1654.6(6) 3¢

1660(10) 5,7 3 0.50 90
1684.2(5) (37) incl

1687.9(6) 1= incl

1691(9) 57,7 0.61*
1765(7) 40

1808(2) 7.9t 4 1.45 230
1843

1873.5(5) 3~ 0.07* 83R0083
1900.9(6) 3,5% 0 0.02 630 76Sc13
1909.2(7) 1+ incl

1928(10) 57,7 1.15% 83R0083
1942(10) 17,3~ 1 0.10 76Sc13
1987.8(6) 1

2001.0(5) 5

2009.7(6) 1-,3+

2021.3(6) (17,31)

2061(3)

2066.9(6) (17,3%)

2098(3)

2103.8(8) 1+ 160

2111.1(5) 3~ 1 0.04 incl 76Sc13
2148.2(6)

2159.8(10) 1+

2175.8(10) 1

2210(10) 57,7 3 0.69 90 76Sc13
2227.9(7) 1-3 incl

2239.5(7) 3 incl

2258.6(10) 1 incl

2296(5) 57,7 3 1.36 270 76Sc13
2303.2(6) (37,51 incl

2326.6(16)

2358.2(18)

2379.6(6) 3~ 1 0.04 160 76Sc13
2419.0(20)

2446(10) 17,3~ 1 0.04 150 76Sc13
2485(10) 17,3~ 1 0.08 250 76Sc13
2503.4(6) (1==57%)

2508.1(6) (5+,77)

2528(10) 0+1 0.02,0.16 130
2570.9(6) (5+,77)

2586(5) 142 0.11,0.06 540
2608.9(20)

2663(4) 500

Landolt-Bérnstein
New Series 1/19B1



Excitations from reactions with charged particles 18

(continued) ggAS

E* 2J" L (2J+1)C%S o (7,d) Cc?S Ty )9 or Ref.

[keV] (1,d) ub/st (d,7) Tom

2683(4) 0+2 0.03,0.08 incl

2798(5)

2920(5) 0+2 0.01,0.06

2938(4)

3046(10) 17,3~ 1 0.06 765c13

3099(10) (17,37) (1) 0.10 765c13

3152(10) (1=-5T) 1,2 0.06,0.06 765c13

3222(15) 1-,3- 1 0.04 76Sc13

3308(10) 1+4 0.09,0.39 765c13

3355(10) 1+4 0.09,0.39 765c13

3414(15) 1+2 0.06,0.11 76Scl3

3460(15) 142 0.06,0.11 763c13

3565(15) (1~,37) (1) 76Scl3

3608(10) (3+,5%) (2) 76Sc13

3716(10) (17-5T) (1,2) 763c13

3778(10) (17-5T) (1,2) 765c13

3869(10) (17-5T) (1,2) 765c13

3906(10)

7646 1+ 1.3(4) fs

10421(9) 1-)

10639(10) (97T)

10668(9) (17)

10999(8) (37)

11027(8) (3%)

11092

11118 (1+)

11334(8) 1-)

11570 (37)

11842(7) (5%)

11871

11884(7)

11958(7)

12108

12273

12411

12657

12782

12953

Landolt-Bérnstein
New Series 1/19B1



Excitations from reactions with charged particles 19
(continued) ggAS
E* 2J7 L (2J+1)C?S o (7,d) L Cc?S Ty /o or Ref.
[keV] (1,d) pb /st (d,r) I
13282
Ref.
Additional data on this isotope can be found in .
Abundance: 100 %.
* Calculated for states with L + 1/2 [83Ro08] [99Fa05].
** Calculated for states with L — 1/2 [83Ro08} [99Fa05].
C2S for proton transfer reaction (7,d) are from [76Sc13|, while the cross section — from .
. . 75
Energy levels and branching ratios . Part 2 33AS
E* 2J7 Branching ratios in percentage
Ef: 0.0 199 265 280 304 401 469 572 617.69
[keV] 2JF: 37 1~ 3~ 5~ 9t 5+t 17,37 5~ 17,3~
198.606(1) 1~ 100
264.658 3~ 98.1(3) 1.85
279.543(1) 5~ 100 0.03(1)  <0.005
303.924(1) 9t 98.0(4) 2.0(1)
400.658(1) 5+t 12.8(1) 64(1) 19.0(4)  3.8(1)
468.75(17) 17,3~ 99(4) 1.5(5) <0.5
572.37(15) 5~ 92.2(3)  6.5(6) 0.4(1) 0.9(2)
617.69(12) 17,3~ 28(4) 63(2) 7(1) 1.6(4)
821.66(13) 7 86(1) 0.6(2) 8(1) 5.5(8)
859.8(4) 1+ 32 14 15 39
865.0(4) (17-57) 83 6 4 4 3
886.4(5) 17 60 23
1043.4(6) 7 29 71
1063.3(5) 3~ 5 32 53 10
1074.5(7) 3~ 93 7
1080.8(8) (5%) 55
1096.3(7) (7,97) 100
1100.2(6) (1) 35 65
1126.7(6) (1t 100
1172.0(6) (11) 47 53
1203.6(6) 3~ 70 8 22
1302.3(7) 5t 76
1309.4(4) 5~ 19 41 13 8 13
1349.3(6) 3~ 67 19 14
1370.8(7) (37) 47
1420.2(5) (57) 13 8 44
1430.5(6) 3+ 43 7 21
1503.4(5) 3+ 9 57 9
1579.8(7) 1~ 11 89
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Excitations from reactions with charged particles 20
(continued) g?,AS
E* 2J7 Branching ratios in percentage
Ef: 0.0 199 265 280 304 401 469 572 617.69
[keV] 2JF 3~ 1~ 3~ 57 9t 5+t 17,37 5~ 17,37
1606.4(5) 3~ 59 18 14 9
1654.6(6) 3+ 34 43 23
1684.2(5) (37) 20 19 15 22
1687.9(6) 1) 64 21 15
1873.5(5) 3~ 14 30 33 17
1900.9(6) 3,5 39 30 31
1909.2(7) 1+ 60 40
1987.8(6) 1 23 17 49
2001.0(5) 5 44 18 9
2009.7(6) 17,3 36 30 26
2021.3(6) (17,3%) 30 45
2066.9(6) 17,3% 22 24
2103.8(8) 1) 43
2111.1(5) 3~ 9 38 28 25
2148.2(6) 66 34
2159.8(10) 1+ 100
2175.8(10) 1 X X
2227.9(7) 17,3 50 50
2239.5(7) 3 61
2258.6(10) 1 100
2303.2(6) (37,5T) 15
2326.6(16) 69
2358.2(18) 100
2379.6(6) 3~ 48
2419.0(20) 100
2503.4(6) (17-5%) 27 12
2508.1(6) (5T,77) 34 27
2570.9(6) (51,77) 36 17
2608.9(20) 100
7646 1) 11.3(9)  1.5(3)  41(3) x 9.7(8)  x 2.9(2)
: : 75 A
Energy levels and branching ratios . Part 3 33 S
E* 2J7 Branching ratios in percentage
Ef: 821.66 859.8 865.0 886.4 1043.4 1063.3 1074.5 1096.3 1100.2
[keV] 2JF: 7 1+ 7 3~ 3~ (7,97) (1)
1080.8(8) (5%) 45
1302.3(7) 5+ 24
1309.4(4) 57 6
1370.8(7) (37) 14
1503.4(5)  3H 9 16
1684.2(5) (37) 12
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Excitations from reactions with charged particles

21

(continued) ggAS
E* 2J7 Branching ratios in percentage
Ef: 821.66  859.8  865.0 886.4 10434 1063.3 1074.5 1096.3 1100.2
[keV] 2JF: 7 1+ 7 3~ 3~ (7,97) (1)
1873.5(5) 3~ 6
2001.0(5) 5 8 11 10
2009.7(6) 1-,3+ 8
2103.8(8) 1) 57
2239.5(7) 3 22
2303.2(6) (37,5 39 28 18
2379.6(6) 3~ 38
2503.4(6) (17-5T) 40
2570.9(6) (5T,77) 22
7646 1) 5.7(5)
. : 75A
Energy levels and branching ratios [99Fa05]. Part 4 33 S
E* 2J7 Branching ratios in percentage
E;: 1126.7 11289  1172.0 1203.6 1264 1302.3  1309.4  1349.3  1420.2
[keV] 2Jr: (1) 17,37 (11) 3~ 5+ 5~ 3~ (57)
1370.8(7) (37) 39
1420.2(5) (57) 35
1430.5(6) 3+ 29
1684.2(5) (37) 12
2021.3(6)  (17,3T) 25
2066.9(6)  (17,3") 26 28
2508.1(6)  (5*,77) 22
2570.9(6) (5T, 77) 25
7646 14 6.8(5) 2.1(2)  1.4(3) 0.9(2)
: : 75
Energy levels and branching ratios . Part 5 33AS
E* 2J7 Branching ratios in percentage
Ef: 1430.5 1503.4 1606.4 1687.9 1843 1873.5 2021.3 2066.9
[keV] 2JF: 3 3(H) 3” 14=) 3- (1=,3%) (17,34
1987.8(6) 1 11
2239.5(7) 3 17
2326.6(16 31
2379.6(6) 3~ 14
2503.4(6) (17-5T) 21
7646 1+ 7.1(6) 1.2(2) 1.2(2) 0.1(1)  2.5(2) 0.5(2)
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Excitations from reactions with charged particles 22
: : 75
Energy levels and branching ratios . Part 6 33AS
E* 2J7 Branching ratios in percentage
Ef: 2098 2148.2 2175.8 2227.9 2485 2570.9 2586 2683
[keV] 2JF: 1 1-,3 17,3~ (5F,77)
2508.1(6) (5F,77) 17
7646 1) 1.8(4) 0.9(2) 1.0(2) x x 0.5(2) x
: . . . 76
Energy levels and branching ratios . 33AS
E* J7 L S c?s’ o (d,p) Tij2 or  Ref. Branching ratios in percentage
Ef: 00 444  86.8 120.3 1222
keV] (dp)  (dp) pb/sr Iem Jreem ot @O (D)7
0.0 2~ 2 0.01 0.22 8 26.2(1) h |75Le06
44.425(1) (H+ 1+3 0.15,0.28 0.36 320 1.84 pus  [75Le06! 100
86.787(1) 1)+ 143 0.19,0.34 0.42 360 75Le06 100
120.258(1)  (1)* 1+3 0.05,0.13 20 75Le06 82(6) 18(2)
122.248(1) (1)~ incl 100
165.048(1)  (3)~ 4 0.55 0.83 30 75Le06 100
203.542(1)  (0,1)*  [2+4] 0.02+1.33 60 76Mo32 3.9(4) 90(8) 6.4(4)
211.146(1)  (4)~ 2+4 0.15,0.86 incl 75Le06 26(1)
264.807(1) (1,2)* 3 0.19 75Le06 18 33(1) 48(3)
280.302(1) (1,2)* [1+3] 0.06+1.83 170 76Mo32 100
286.017(1) (3,4)~ 4 081 incl incl 75Le06
202.557(2) (2-4)~ incl incl
300.460(1)  (2,3) incl incl 20(1) 15.3(2)
308.319(1)  (2)* 143 0.11,0.18 incl incl 4.5(3) 50(1)  16.2(3) 22.3(5) 5.5(3)
328.478(1) (3,4)~
352.361(2)  (3)~ 42(6)
363.906(1) (17,27) 3+4 0.38,0.44 0.77 50 40(3) 4 5 17(1)
366.228(1)  (2-5)
377.383(1) (2,34)"
401.833(1) (1,2)*  1+3 0.11,0.21 0.12 110 75Le06 35(2) 5.1(3) 46(2)
436.802(1) (1,2,3)~ 2 0.07 0.15 90 75Le06 17(2)
447.170(2)  (1,2)T 143 0.05,0.20 incl incl 75Le06 53(4) 27(3) 16(2)
457.349(2) (27,3 17(1)
460.2(2) 2 0.07 75Le06 X
471.000(1)  (2)~ 57(1) 27(2)
479.295(2) (2-5)~ 4 1.18 75Le06
499.580(2) (1+,2%) 0.024+3.0 120 76Mo32 5(2) 16(2) 30(2)
505.204(2)  (2,3)T incl incl 18(1) 9
508.687(1) (2-6)~ 0+2 0.025 incl incl 75Le06
517.579(1) (17,27) 143 0.02,0.26 incl incl 75Le06 85(3) 5.8(9) 2.9(3)
519.608(2) (17,2,3™) 12(2) 52(5)
544.023(2)  (2,3)" 11(2)
550.435(2) (17,27) 35(2) 26(2)
553.5(2) (1,2,3) 65(6)
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Excitations from reactions with charged particles 23

(continued) gg As

E* JT L 9 C?S" o (d,p) Tij2 or Ref. Branching ratios in percentage
Ef: 00 444 868  120.3 122.2

[keV] (d,p) (dp) wb/st Iem Ji 27 o+ @m* W 1)°

600.2(3) (<3)

609.970(4)  (1,2,3%) 144 0.02,0.20 75Le06 14(3)  74(4)

624.6(3) (<4) X

628.744(1)  (1,2,37) 7.2(6) 6.6(15)

637.249(3)  (1T.27)  [3] 1.08 70 76Mo32 80(6) 7(2)

640.122(10)  (17,27) 0+2 0.01,0.03 75Le06 35(7) 60(7)

669.115(4)  (17,2%) 66(10)

681.0(7) (<4) 20 76Mo32 100

686.128(4) (1-4)  (2) 0.04 incl 75Le06

703.248(5) (1-4)

707.94(8) (<3)

715.8(9) (1-3)* 143 0.02,0.03

727.82(5) (<3)

734.390(2) (<4)~ 60

741.458(9) (<3)

742.9(8) (<4) x

744.945(4)  (1T.27) 143 0.04,0.18 54(3)

751.8(4) (0-,1,2) 23 11 37 29

756.574(2)  (0F,3F)

774.408(7)  (1-3)T 143 0.05,0.22 80 51(16)

785.833(5) (<3) x

793.570(3)  (1-3)* 1+3 0.03,0.15 75Le06 62(10)

802.452(10)  (17—37)

863.35(13)  (1-3)* 143 0.05,0.21 70 75Le06 100

893.811(8)  (17-3%)

909.125(11)  (1,2)* 1  0.06 52(26)

924.756(8) (<37) 110 55(17)

935.376(8) (<3) 143 0.08,0.35 incl x 52(9)

939.750(5)  (1,2,3) incl

947.90(24) (<3)

958.393(4) (<3)

964.1(3) (<3)

970.98(8) (<3) 100

985.526(12)  (1-3)* 143 0.03,0.13 63(6)

1013.8(6) (<3) 100

1023.17(4)  (11,2%) 140

1026.2(6) (1+,2%) incl

1034.206(10)  (1-3)* 143 0.07,0.28 incl 19

1064.485(7)  (1+,2%) 33(1)

1089.9(5) (<3) 143 0.08,0.17 140 75Le06

1097.30(5) (<3) incl

1105.48(4) (<3)

1124.98(6) (<3)

1148.40(6) (<3)

1156.56(14)  (<37) 042 0.01,0.03 75Le06

Landolt-Bérnstein
New Series 1/19B1



Excitations from reactions with charged particles 24

(continued) gg As

E* JT L S’ C?S" o (d,p) Tippor Ref. Branching ratios in percentage
Ef: 00 444 868 1203 1222
keV] (d,p) (dp) wb/sr Iem Jreo20  (OF mF OF ()7

1185.75(4
1201.97(2
1230(10)
1244.70(
1260.10(
1269.07(
1301.03(
(
(
(
(
(
(

—~
JAN
w

=

30 76Mo32
incl

—~
IN 1
w
o

)
0)

)
)

30 76Mo32

o~
IAIA
w w
N

—~
IA
i

N

19
23
4)
4)

1309.38(17)

1314.55(12)

1322.21(7)

1341.89(4)

1352.37(8)

1358.43(7)

1369.3(4)

1385.59(14 incl

1397.34(14 0+2  0.02,0.04 5Le0

1404.0(3)

1
5
9
9
2
)
1
1
7
)
)
4
5

)
)

1422.32(13)

20 76Mo32
(13
1443.84(5) [143] 380 76Mo32
1450.87(9) 0+2  0.01,0.23 incl 75Le06
(9)
(20

1458.89
1473.65
1477.7(4
1494.35(
1498.9(1
1512.18(
1520.2(3
1524.8(3
1541.74(4)
1550.45(5)
1571.34(4)
1584.0(3)
1597.6(6)
1605.17(1
1630.52(
1638.03(
1644.37(
(
(
(

)
)

0+2 0.02,0.04 75Le06

0
)
)
0+2  0.02,0.05 140 75Le06

)
20 76Mo32

1652.67
1664.75
1673.34

0
)
)
)
) 04+2 0.03,0.07 30 75Le06
) incl
) incl
1682.81( 2)
1694.6(5
1699.03(11)
1704.32(19)
1713.58(20)

IAIAIAIAIATATA TA TA TA TA A TA TA A TA TA TA TATA IAIA IAIAIATATATA TA TA TA TA TA TA TA TA TA A TA
P R R N N YRR

5
5
6
4
4
9
1
)
1
1
2

o~~~ o~~~ o~~~ o~~~ o~~~ o~~~ e~~~ o~~~ o~~~ o~~~ o~~~ o~~~
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Excitations from reactions with charged particles 25

(continued) gg As

E* JT L 9 c?s’ o (d,p) Tipor Ref Branching ratios in percentage
Ef: 00 444 86.8 1203 1222
keV] (dp)  (dp) pb/sr Tom Jro2m (Tt omt 1)

0 0.06 75Le06
150 76Mo32

incl

1782.53
1788.10
1794.62

30 76Mo32
incl

o~~~ o~ o~~~
Lo W W W W www
-

A AN A AN ANAR AN

(1=27) 0 0.05 75Le00,
1-27) 0 0.04 75Le06

[75Le06] [76Mo32 [76Mo32| Ref.

Additional data on this isotope can be found in 02Sa38 [90Ho10].
Parameters C2S and cross section for neutron transfer reaction (d,p) are from [75Le06] [76Mo032).
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Excitations from reactions with charged particles 26
Energy levels and branching ratios . Part 2 ggAS

E* J7 Branching ratios in percentage

Ef: 165.0 2035 211.1  264.8 280.3 286.0 292.6 300.5 308.3 328.5
[keV] Jr @37 0Nt @ 12T 12T (34)° 230 @7 (34
211.146(1) (4)~ 74(4)
286.017(1) (3,4)~ 100
292.557(2) (2-4)~ 93(9) 7.5(7)
300.460(1) (2,3) 65(3)
308.319(1) (2) 1.3(2)
328.478(1) (3,4)~ 100
352.361(2) (3)~ 14 44(6)
363.906(1) (17,27) 34
366.228(1) (2-5) 20(1) 70(6) 10(1)
377.383(1) (2,3,4)~ 100
401.833(1) (1,2)* 14(1)
436.802(1) (1,2,3)~ 24(2) 60(5)
447.170(2) (1,2)* 4.9(5)
457.349(2) (27,3 50(1) 33(4)
460.2(2) X b'e
471.000(1) (2)~ 2.0(3) 1.1(3) 2.5(2) 1.4(2) 8.3(9)
479.295(2) (2-5)~ 30(2) 9(1) 16(1) 15(1)  24(1)
499.580(2) (1F,27%) 17(1) 12(1) 4(1)
505.204(2) (2,3)* 438(5) 6
508.687(1) (2-6)~ 60(2) 4(1) 19(1)
517.579(1) (17,27) 6.1(3)
519.608(2) (17,2,3%) 16(2) 12(1) 7(1)
544.023(2) (2,3)~ 50(4) 8
550.435(2) (17,27) 21(1) 18(3)
553.5(2) (1,2,3) 35(3)
609.970(4) (1,2,3%) 12(1)
686.128(4) (1-4) 26(3) 41(5)
703.248(5) (1-4) 22(6)
741.458(9) (<3) 33(2)
744.945(4) (1,2%) 29(2)
774.408(7) (1-3)* 30(3) 19(3)
785.833(5) (<3) 61(2)
893.811(8) (17-3%) 37(6)
909.125(11) (1,2)* 32(6) 16(5)
935.376(8) (<3) 28(6)
1026.2(6) (1 27%) 100
1034.206(10) (1-3)* 28(6)




Excitations from reactions with charged particles 27

Energy levels and branching ratios . Part 3 ggAS

E* J7 Branching ratios in percentage

Ef: 3524 363.9 366.2 3774  401.8 436.8 4472  457.3  471.0 479.3
[keV] JE 3y (17,27) (2-5) (1,2)* 1,2yt (27,3)  (2)~ (2-5)~
479.295(2) (2-5)~ 5(1)
499.580(2) 1+,27) 17(10)
505.204(2) (2,3)* 20(1)
508.687(1) (2-6)~ 14(1)  3(1)
544.023(2) (2,3)~ 8(2) 23
553.5(2) (1,2,3) <65
624.6(3) (<4) X
628.744(1) (1,2,37) 86(7)
637.249(3) (1t,2%) 13(3)
640.122(10) (17,27) 6(1)
703.248(5) (1-4) 27(6)
734.390(2) (<4)~ 11.3(12)
741.458(9) (<3) 22(4) 44(4)
744.945(4) (1t,2%) 16(1)
756.574(2) (0+,3%) 12(4)
785.833(5) (<3) 39(4)
793.570(3) (1-3)* 23(7)
802.452(10)  (17-3T) 35(3)
893.811(8) (17-371) 37(6)
924.756(8) (<37) 26(3) 20(2)
939.750(5) (1,2,3) 26(1)
958.393(4) (<3) 25(4) 28(4)
1034.206(10)  (1-3)* 35(6) 18(2)
1064.485(7) (11,271 21(11) 13(3)

Energy levels and branching ratios . Part 4 ggAS
E* JT Branching ratios in percentage
Ef: 499.6 505.2  508.7 5176 519.6 544.0 550.4 628.7 7344 7449

[keV] JE (1t2t)y (23T (2-6)7  (1T,27) (2,3)7 (17,27) (<4)=  (11,2%)
669.115(4)  (1T,2%) <8 34(2)
686.128(4) (1-4) 34(2)
703.248(5) (1-4) 20(2) 31(4)
734.390(2) (<4)~ 89(3)
742.9(8) (<4) X
756.574(2)  (0+,3T) 88(40)
793.570(3) (1-3)* 15(1)
802.452(10) (17-3%) 65(27)
893.811(8)  (17-3%) 26(4)
935.376(8) (<3) 19(1)
939.750(5) (1,2,3) 21(1) 47(3) 6(2)
958.393(4) (<3) 17(2) 30(1)
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Excitations from reactions with charged particles 28

(continued) gg As
E* JT Branching ratios in percentage
Ef: 499.6 505.2  508.7 517.6 519.6 544.0 5504 628.7 7344 7449
keV] (T2 @3t (26 (1t2h) 23 (1727 (<4 (1+e)
985.526(12)  (1-3)™ 32(1)
1064.485(7) (17,27T) 26(3)
Energy levels and branching ratios . Part 5 ggAS
E* JT Branching ratios in percentage
Ef: 756.6 909.1
[keV] JE: (0F,3%) (1,2)*
1034.206(10) (1-3)* <7
1064.485(7) (17,2%) 7(1)
. . 77A
Energy levels and branching ratios [97Fal12]. 33 S
E* 2J7 L (2J+1)C2%S o (1,d) L C?8 Ty /9 or Ref.
[keV] (,d) ub/sr (d,7) T
0.0 3” 1 1.06 970 1 1.17 38.83(5) h 765c13
194.75(2) 3” 1 0.07 1050 1 0.05 7.4(3) ns 765c13
215.48(2) 3~ 1 0.81 incl 1 0.84 <0.3 ns 765c13
264.42(1) 57 3 2.15 220 3 3.36%* 0.304(3) ns 765c13
475.44(2) 9t 4 3.73 270 4 0.73 114.0 ps 765c13
503.88(17) 17,37 1 0.82 1000 1 0.33* 76S5c13
614.49(2) 3~ 1 0.05
631.81(1) 5+ 2 0.46 340 60(6) ps
634.40(2) 5,7 incl 2 0.14
784.72(2) 57,7~ 40 3 0.27
875.21(2) 37,577
889.06(4) 35,7
1048.4(2) (13+)
1052(4) 17,3~ 1 0.20 300 1 0.20
1058.74(4) (97) incl
1158(5) 1+ 0 0.03
1164.98(7) 5,7~ 3 0.19
1189.78(2) 7" 3 0.47 180 <0.2 ns
1201.26(4) 1+ incl 0 0.015
1221.21(3) (11+)
1279.96(4) (<7)
1319.69(3) 5,7 3 0.23
1345.13(5) (37,5,77)
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Excitations from reactions with charged particles 29

(continued) gg AS

E* 2J" L (2J+1)C?S o (7,d) L Cc?S Ty )9 or Ref.

[keV] (1,d) ub /st (d,r) Tem

1350.23(9) (37,5,77)

1397.3(3) (57,77)

1398.56(2) (7)

1457.65(2) (5,77) weak

1528.32(2) 5+ 2 0.12

1538.79(2) (1+,3,51)

1560.65(2) 5t <0.1 ns

1573.73(2) (3,5,77) weak

1604.68(8) 1(),3(=) 1 0.24

1617(5) (1,3)~ 143 0.140.2 76Sc13

1654(5) 1+4 0.140.2 170 76Sc13

1676.5(1) 1) 3(=) (1) 0.18

1732.8(1) (37,5T)

1736.7(2) (13*)

1760(10)

1837.71(7) (<7)

1888.4(2) (15%)

1929.9(4)

1971.06(2) (7+,9%) 0+4 0.01+1.2 160

2000.14(2) 5+ incl

2000.3(3) (17+)

2110.88(2) (5+,7%) 0+2 0.034-0.04 230

2124(1)

2195.4(6) (17,37) 1 0.07 110 76Sc13

2335(10) (17,37) 1 0.05 110 76Sc13

2341.66(2) (5,77)

2354.07(2) (77)

2424.27(6) (77) 110

2463.2(1) (5,7,91)

2512.8(3)

2513.27(4) (77)

2516(10) (7+,9%) 4 0.55 100

2543.88(7) (5,77) incl

2584.9(4) (137)

2623(10) 1+4 0.054-0.14 90+50 76Sc13

2655(5) (17,37) 1 0.15 330 76Sc13

2745.2(4) (157)

2750(10) (3+,5%) 2 0.07 110

2846(10) 120

2934(10) X () 2+4 0.04+0.19 190

3002.7(4) (177)

3009(5) 3.4 0.13,0.19 incl 76Sc13

3086(10) 1+4 0.0840.22 250 76Sc13

3118(5) (3+,5%) (2) 0.04 incl 76Sc13

3150.9(4) (21+)
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Excitations from reactions with charged particles 30
(continued) gg As
E* 2J" L (2J+1)C?S o (7,d) L Cc?S Ty 5 or Ref.
[keV] (1,d) ub /st (d,r) Ion
3190(10) 0 0.02 230 74Be54|
3258(10) 1+4 0.0140.08 incl 76Sc13
3312(10) (3+,51) 2 0.04 76Sc13
3363.6(5) (197)
3376(10) 1+4 0.0340.20 76Sc13
3483(10) (1t) 0 0.02 170 76Sc13
3559(10) (17,37) 1 0.13 430 76Sc13
3593(10) X+ 0+2 0.01+0.04 76Sc13
3633(15) (1t) 0 0.02 76Sc13)
3676(15) X+ 044 0.01+0.13 76Sc13
3742(15) (1t) 0 0.01 76Sc13
3770(15) X+ 244 0.04+0.14 76Sc13
3835(15) X+ 0+4 0.01+0.13 76Scl3
3855.6(5) (217)
3885(15) 0+1 0.0240.02 76Sc13
3960(15) X+ 042 0.01+0.04 76Sc13
4022(20) (1t) 0 0.01 76Sc13
4102(20) (3+,51) 2 0.05 76Sc13
4192(20) 1+3 0.0240.21 76Sc13
4325(20) X+ 042 0.02+0.03 76Sc13
4456.2(7) (25%)
12070(7) (17)
12128(7) (97)
12426(5) (5%)
12544(5) (37)
12804(5) (5%)
12924(5)
13094(14)
13243(9)
13439(12) (1t)
13697(12)
Ref.

Additional data on this isotope can be found in [00Ke08].
* For J=L — 1/2; for other levels an assumption J=L + 1/2 was used [97Fal2].
C2S for proton transfer reaction (7,d) are from [76Sc13|, while the cross section — from [74Be54.
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Excitations from reactions with charged particles 31
Energy levels and branching ratios . Part 2 ggAS

E* 2J7 Branching ratios in percentage

Ef: 0.0 195 215 264 475 634.4 784.7
[keV] 2Jf 37 3~ 3~ 5~ 9t 5t70 57,77
194.75(2) 3~ 100
215.48(2) 3~ 100
264.42(1) 5~ 100
475.44(2) 9+ 3.12(6) 97(3)
503.88(17) 17,37 100
614.49(2) 3~ 27(3) 67(2) 5.2(2) 0.91(6)
631.81(1) 5t 16.0(4) 50(1) 32.1(8) 1.84(5)
634.40(2) 5,77 90(3) 10.0(5)
784.72(2) 57,77 80(2) 18(2) 2.3(7)
875.21(2) 37,577 86(3) 4.3(1) 3.4(1) 6.7(2)
889.06(4) 37,577 2.6(1) 25(2) 34(1) 39(1)
1048.4(2) (1371) 100
1058.74(4) (97) 100
1164.98(7) 5,7~ 26(1)  13(4) 61(1)
1189.78(2) 7 X 3.0(3) 30(1)
1201.26(4) 1+ 27(1) 4.5(2) 33(1)
1221.21(3) (1171) 100
1279.96(4) (<7) 97(2) 2.7(3)
1319.69(3) 57,77 56(1) 6.3(3) x 19.9(4) 12(1) 0.2(1)
1345.13(5) (37,5,77) X 89(2) 7.6(4)
1350.23(9) (37,5,77) 42(2)  58(2)
1397.3(3) (5=,77) 100
1398.56(2) (77) 25.6(1) 29(1) 3.3(3)
1457.65(2) (5,77) 8.7(2) 56(1) 4.6(1) 1.0(2) 13.1(2) 12(1)
1528.32(2) 5t 1.8(1) 13 32(1) 12 13.8(3) 4.6(1) 6.7(2)
1538.79(2) (17,3,5T) 9.6(3) 1.09(4) X 64(1)
1560.65(2) 5+ 84(2) 0.43(2) 14.5(3) 0.9(1) 0.21(1)
1573.73(2)  (3,5,77) 35(1) 1.57(6) 26.2(6) 3.8(1) 15.4(4) 5.2(1)
1604.68(8)  1(=),3(=) 57(3)  28(1) 1.9(4) 4.1(5) 1.9(5) 6.3(7)
1676.5(1)  1¢7),3(=) 70(4)  20(1) 2.7(6)  3.0(8) 1.8(7) 2.2(6)
1837.71(7) (<7) 33(3)
1971.06(2)  (77,97) 19.9(4) 2.74(6) 1.5
2000.14(2) 5% 7.0(2) 0.10(1) 0.11(1) 0.10(1) 42(4) 1.60(3)
2110.88(2)  (5+,7%) 8.1(2) 4 10.7(2) 1.7(1)
2195.4(6)  (17,37) X x
2341.66(2) (5,77) 21 9.0(1) 10 6.6(1) 13.6(3) 0.5
2354.07(2) (77) 0.4(1) 30(1) 3.2(1) 4.5(1)  35(1) 5.0(2)
2424.27(6) (77) 4(1) 20(3) 26(1) 4(1)
2463.2(1) (5,7,9%) 74(3) 26(7)
2513.27(4)  (77) 7(1)  26(1) 6(1)
2543.88(7) (5,77) 22(1) 8(1) 26(1) 24(1) 6(4)




Excitations from reactions with charged particles 32
. . 77A
Energy levels and branching ratios . Part 3 33 S
E* 2J7 Branching ratios in percentage
Ef: 875.2 889.1 1048.4 1058.7 1165.0 1189.8 1201.3 1221.2 1280.0 1319.7
[keV] 2JF: 37-7 37,57 (13t) (97) 57,77 T 1+ 1ty (<) 57,77
1201.26(4) 1+ 9(3)
1319.69(3) 57,77 3.2(1)  1.91(10)
1345.13(5) (37,5,77) 3.0(2)
1397.3(3) (57,77) X
1398.56(2) (77) 35(1) 6.7(2)
1457.65(2) (5,77) 5(4)
1528.32(2) 5% 1.5 25(1)
1538.79(2) (17,3,5%) 15.6(4) 10(10)
1560.65(2) 5t 0.35(3)
1573.73(2)  (3,5,77) 12.3(3)
1732.8(1) (37,5T) 40(1) 60(1)
1736.7(2) (137%) 100
1837.71(7) (<7) ~67
1888.4(2) (15T) 93(10) ~
1929.9(4) 71(29) ~29
1971.06(2)  {(77,97) 41(1) 35.3(6)
2000.14(2) 5t 1.48(3) 28.5(6) 0.60(1)
2000.3(3) (177%) 100
2110.88(2)  (5*,7T) 1.4(1) 3.2(1)
2124(1) 100
2195.4(6) (17,37) X
2341.66(2) (5,77) 2.7(3)  5.4(1) 8.7(2) 6.7(1) 0.3
2354.07(2) (77) 11(1) 5.2(5) 5.2(5)
2424.27(6) (77) X 15(1)
2513.27(4)  (77) 2.2(5) 16
2543.88(7) (5,77) 14(1)
2584.9(4) (137) 100
2745.2(4) (157) 38(19)
: . 77
Energy levels and branching ratios . Part 4 33AS
E* 2J7 Branching ratios in percentage
Ef: 13451  1398.6 1457.6 1528.3 1538.8 1560.6 1736.7 1837.7 1888.4 2000.3
[keV] 2JF: (77) (5,77) 5T 5t (13%) (<) (15T)  (17h)
2000.14(2) 5t 0.16(1) 15.9(3)  2.54(5)
2110.88(2) (5F,7T) 37(1) 35(1)
2341.66(2)  (5,77) 4.7(1) 0.7 58(1) 1.3 3.1(1)
2424.27(6) (77) 20(6)
2512.8(3) 100
2513.27(4) (77) 43(2) x
2745.2(4) (157) 31(19)
3150.9(4) (2171) 100
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Energy levels and branching ratios . Part 5 ggAS
E* 2J7 Branching ratios in percentage
Er 2110.9 2584.9 2745.2 3002.7 3150.9 3363.6

[keV] 2JF: (5+,71) (137) (157) (177) (211) (197)

2424.27(6) (77) 11

2745.2(4) (157) 31(6)

3002.7(4) a7-) 100

3363.6(5) (197) 100

3855.6(5) (217) 100

4456.2(7) (25+) 100

: : 78
Energy levels and branching ratios [91Ra06]. 33AS

E* J7 o (t,7) L o (d,a) Ty /9 or Ref. Branching ratios in percentage
Ef: 0.0

[keV] pb /st (d,@) pb /st Iom JE: 2-

0.0 2~ 0.30 3 14 90.7(2) m  [79Aj02

207(3) 1.8 10 79Aj02

277.3(3) 1+ 0+2 27 77Mo13 100

293.9(5) 1" 100

367(6) 0.92 8

459(4) 22

504(3) 0~-27 1 3 77Mol3

536(4) 1+ 042 8 77Mo13

617(5) 0-—2- 3.1 1 46 79Aj02

664(6) 4.1 24 79Aj02

752(6) 0~—27 0.92 1 19 79Aj02

848(6) (0=—27) (1) 13 7TMol3

891(7) 9 77Mo13

939(9) 7 77Mo13

967(14) 1+ 0+2 6 77Mo13

1007(7) 5 77Mol3

1072(4) 1+ 0 5 7TMol3

1103(8) 15 77Mo13

1131(7) 9 77Mo13

1178(13) 11 7TMol3

1273(10) 12 7TMol3

1355(30)

1428(20)

1480(20)

1558(20) 0.84

1626(20)

1710(25)

1757(30)

1875(30)

1973(20)
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(continued) 33AS
E* Jr o (t,7) L o (d,a) Ty /o or Ref. Branching ratios in percentage

Ef: 0.0
[keV] pb /st (d,x) ub /st I JI 2-
2068(20)
2985(20)
2383(30)
79Aj02 77Mol3 Ref.

Additional data on this isotope can be found in [96Do10].

Energy levels and branching ratios . ggAS
E~* 2J" L o(a,p) Sx7 L C?S L Cc?S nlj o (t,a) Tyjo or Ref.
[keV] (a,p) el (,p) (dy7) (dy7) () (t,cx) (t,) pb/st Iem
0.0 371 125 22 1 197 1 1.30  2p3/2 1950 9.01(15) m [8OR009
100.45(5) (1~ 0.11 1 0.34 1 0.23  2p3/2 450 83R008
109.58(4) (3)~ incl
230.57(4) (5)~ 3 049 30 3 4.07 3 2.29 1£5/2 2600 83Mo09
499(2) 1= 1 069 12 1 025 (1) 024  2p3/2 370 83Mo09
603.69(4) (1,3) 0.17
634.06(4) (5,7) 0.05
772.81(6) 9t 4 083 36 4 1.08 4 053 1g9/2 640  0.87 us
875.16(4) (<7) 0.05
1012.03(8)  (5%) 0.06
1016(5) (3)~ 1 0.04  2p3/2 41
1048(4) 1B~ @ 010 018 1 0.09 1,3 0.03,0.1 2p3/2+1f5/2 90
1143(3) (5)~ 0.10 3 0.22 1£5/2 200
1411.98(6) 0.05
1434(4) 0.10 3,0 0.1,0.03 1f5/2+3s1/2 880
1490.23(8)

1496.89(10) (5T-9F)

1505.96(5)  (3)~ 1 010 1 0.07  2p3/2 44
1517.89(8)

1710(6) 0.07 1,3 0.07,0.1 2p3/2+1f5/2 84 83Mo09
1811(5) 9t 4 026 1.3 4 0.09 1g9/2 94 80R009
1869.42(6)  (17,37) 0.08 80R009
1890.36(5)  (5T-9) 1 018 04 1 0.37 83R008
1895(4) (1)~ 1 0.33  2p3/2 300 83Mo09|
1942(8) 0.05 80R009
1964.84(9) (9t 4 023 1.2 4 007 1g9/2 88 80R009
2056(4) (3)~ 1y 021 1 014  2p3/2 170 83R008
2128(10) (1) 0y  0.01 3s1/2 46 83Mo09
2219(7) 1,3 017,04 2p3/2+1f5/2 230 83Mo09
2329(13) 3,0 0.1,0.01 1f5/2+3s1/2 31 83Mo09
2553(3) 1+ 0 0.02  3s1/2 49 83Mo09
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(continued) 33AS
E* 2J" L o (o,p) Sn L Cc?S L Cc?S nlj o (t,a) Tyjoor Ref.
[keV] (a,p) rel. (,p)  (d7) (d7)  (t,a) (t,@) (t,c) pb/st Iem
2636(13) 17 0 0.03 3s1/2 79 83Mo09
2835(9) 3,0 0.1,004 1f5/2+3s1/2 92 83Mo09
2945(13) (3)  0.53 1f5/2 340 33Mo009
3071(10) (5)~ 3 1.10 1£5/2 1100 33Mo009
3166(10) 4,0 0.02,0.1 3s1/2+1g9/2 53 83Mo09
3332(8) 230 83Mo09
3479(10) 107 83Mo09

R0R009 Ref.
S0R009 83R008 [83Mo09| [83Mo09)| 33Mo09 Ref.

Spectroscopic strengths Sy for the («,p) reaction are given relative to that for "'Ga ground state
; parameters of this triton transfer reaction are often similar to those of proton
transfer reaction (7,d) [SOR009).

Values Sy for the («,p) reaction are normalized ratios between experimental do/dS) and calculated
by DWBA, they are spectroscopic strength of triton transfer similar to the proton spectroscopic
factor if two neutrons could be considered as a J=0 pair [S0R009].

Energy levels and branching ratios . Part 2 ggAS
E* 2J7 Branching ratios in percentage
Ef: 0.0 100 110 231 604 634.1  772.8 875.2 1012.0 1517.9
[keV] 2Ji 37 = @ e @) 60 O (=D (5
100.45(5) (17) 100
109.58(4) (3)~ 100
230.57(4) (5)~ 100
603.69(4) (1,3) 34(3) 66
634.06(4) (5,7) 76 24(2)
772.81(6) (9)+ 100
875.16(4) (<7) 28(2) 43(2)  29(4)
1012.03(8) (5%) 24(2)  76(5)
1411.98(6) 73 27(2)
1490.23(8) 100
1496.89(10)  (57-97T) 100
1505.96(5) (3)~ 76(4) 18(1)  3.4(2) 2.9(2)
1517.89(8) 100
1869.42(6) (17,37) 72 28(2)
1890.36(5) (5T-97) 33(2)  33(2) 33(2)
1964.84(9) (9)+ 46(4) 54
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Energy levels and branching ratios . 33AS
E* JT L do /dQ Ty /o or Ref.
[keV] (t,7) pb/sr TIem
0.0 1t 0.35 15.2(2) s 79Aj02
243(10) 1.5 79Aj02
265.35(6) 1"
310.65(6) <3
360.82(5) (<3) 0.60 79Aj02
470(15) 0.62 79Aj02
517(15)
649(15) 3.0 79Aj02
680.26(5) 1t 0.4 79Aj02
805(20) 0.9 79Aj02
910(20) 1.3 79Aj02
937.05(6) 1t
949(20) 1.4
1045(20)
1170(20) 0.61
1270(30)
1310(30)
1385(30)
1494(25) 1.4
1616(25)
1690(25)
1790(25)
1873.1(2) 1t
Ref.
Additional data on this isotope can be found in .
Energy levels and branching ratios . Part 2 ggA.S
E* JT Branching ratios in percentage
Ef: 0.0 265.35 310.65 360.82
[keV] JE 1+ 1" (<3) (<3)
265.35(6) 1" 100
310.65(6) <3 100
360.82(5) (<3) 100
680.26(5) 1t 62(4) 9.5(9) 17(1) 12(1)
937.05(6) 1" 77(5) 16(2) 7.0(5)
1873.1(2) 1" 100
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Energy levels and branching ratios . 33AS
E* 2J™ L Cc?S L Cc?s o (t,a) nlj Ty /o or Ref.
[keV] (d,7) (t,) ub /st I
0 3~ 1 2.17 1 1.37 1680 2p3/2 33.3(8) s 83R008
93.10(5) 175~
290.40(4) (3)~ 143 01404 1,3 01,02 105 2p3/2+1f5/2 83R008
335.96(4) (5)~ 3 5.0 3 2.75 2200 115/2 <0.7 ns 83Ro08
737.72(4) (57) 3 012 27 1£5/2 82Mo04!
758.42(7) (3t,57) 4 0.07 32 1g9/2 82Mo04]
864.29(15)
1015(4) 1-.3- 1 007 55 2p3/2 82Mo04
1042.00(7) (77) 43 82Mo04
1083.39(9) (3+,5,77)
1128.98(8) (7,9,117) 46 82Mo04!
1195.04(9)
1496(5) 1-,3~ 1 024 290 2p3/2 82Mo04!
1613(5) 1+ 0 0.08 250 3s1/2 82Mo04
1613.55(10) incl
1672(4) (5=,77) (3)  0.18 120 1£5/2
1870.0(4) (1,3)
1879(8) 7,9t 4 004 30 1g9/2
1914.95(15) (7,97)
2077(13) X (=) 1,3 01,02 110 2p3/2+41£5/2
2142.10(10) (7t,9%)
2250.87(23)
~2518 11
2624.53(7) (%)
2723(9) 17,37 1 0.07 86 2p3/2 82Mo04
2758.28(9) (Tt-111)
2862.47(17) (1= 3)
2912.07(16) (37)
2965.92(10) (7+)
2999(3) 17,37 1 0.01 20 2p3/2 82Mo04
3098(6) 57,77 3 0.72 410 1£5/2 82Mo04]
3136.27(13) (3%)
3195.48(20) (3%)
3290.4 (TT-11+)
3306(9) 300 82Mo04
3368.4(3) (1,3)
3480(7) 1t 0 0.02 73 3s1/2 82Mo04]
3531.1(10) (17,3)
3562.73(15) (11,3%)
3596(12) 1+ 0 0.03 230 3s1/2 82Mo04
3742(9) 140 82Mo04
3818(12) 17,37 1 0.04 34 2p3/2 32Mo04
3914(8) (1t,57,77) 0,3 0.4,0.1 180 15/2+4-3s1/2 82Mo04]
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(continued) 33AS
E* 2J7 L Cc?S L Cc?S o (t,a) nlj Ty /o or Ref.
[keV] (d,) (t,a) pb /st Lo
3995(7)  (1t,57,77) 0,3  0.4,0.1 200 115/2+3s1/2 820004
83Ro08 [82Mo04]  |82Mo04]  [82Mo04] Ref.

Parameter C2S for the (t,) reaction is defined by o(exp) = NxC?Sxa(DWBA)/(2J + 1)
[06Basy].

Energy levels and branching ratios . Part 2 géAS
E* 2J7 Branching ratios in percentage
Ef: 0 93.1 290 336 738 758 864 1042 1083.4 1129.0
[keV] 2Jf 37 @ B 67 375 (77)
93.10(5) 1757 100
290.40(4) (3)~ 34(2) 66(2)
335.96(4) (5)~ 96(3) 3.9(4)
737.72(4) (57) 73(2) 27(1)
758.42(7) (3t,57) 54(3) 21 25(3)
864.29(15) 100
1042.00(7) (77) 52(4) 48(4)
1083.39(9)  (3%,5,77) 17(4) 8(4) 30 44(3)
1128.98(8)  (7,9,117) 94 6.5(6)
1195.04(9) 100
1613.55(10) 100
1870.0(4) (1,3) 65 35(8)
1914.95(15) (7,97) 100
2142.10(10)  (7+,97) 15(2)  23.5(14) 62(5)
2624.53(7) (%) 2.4(3) 13.3(9) 42(1)
2758.28(9)  (7t-1171) 23(2)
2862.47(17) (17,3) 59(6) 41(6)
2912.07(16) (37) 81(6) 18.9
2965.92(10) (%) 19(2) 6.6(13) 9.9(13) 61(2)
3136.27(13) (3%) 12(2) 21(3) 42(5) 25(8)
3195.48(20) (3%) 39 14(2) =~T7.3 ~T7.3 33(3)
3531.1(10) (17,3) 100
3562.73(15)  (11,3T) 65(5) 35(4)
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Energy levels and branching ratios . Part 3 géAS
E* 2J7 Branching ratios in percentage
Ef: 1195.0 1613.5 1914.9 2142.1 2250.9 2624.5 2912.1
[keV] 2JF: (7,97) (77,97) (%) (37)
2250.87(23) 100
2624.53(7) (7%) 16.8(9) 10(2) 16(2)
2758.28(9) (Tt-1171) 40(3) 9(2) 7(2) 22(2)
2965.92(10) (7%) 3.3
3290.4 (Tt-111) 100
3368.4(3) (1,3) 100
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