Excitations from reactions with charged particles 1

Energy levels and branching ratios . S%QPa
E* E* 2J" L o (p,t) o (p,t) Ty )5 or Ref.
[keV] [keV] (p,t) b /st rel. T'em
0.0 (5%) 1.50(5) d
0.16(10) (57) 0.42(3) ps
19(9) 0.0 3~ 0 401(22) 100 94Le22
34(10) 15.1(4)** 1~ 0.3(11) 5.1(4) 94Le22
75(10) 56.1(3) . 2 46(2) 11.4(8) 94Le22
107(10) 87.7(3)** 5~ 2 13.0(7) 3.2(2) 94Le22
122.7* (37)

140(2)* (1)

144(10) 125.1(4) (57) 2 0.5(1) 0.12(3) 94Le22
185(10) 166.1(3) 11- 4 9.9(5) 2.5(2) 94Le22
187(3)* (77)

211.1(1)* (1t-51)

217(3)* (57)

227(10) 208.3(4)** 9~ 4 5.4(3) 1.35(11)
241.9(1)* (1+t-51)

259(10) 240.3(5) 1t 1 0.5(1) 0.13(3) 94Le22
291(10) 272.3(3) 5+ 3 1.6(2) 0.40(6) 94Le22
310(10) 291.4(3) 3t 3 0.9(1) 0.24(3) 94Le22
345(10) 326.3(3) 15~ 6 4.5(3) 1.12(10) 94Le22
384(10) 365.1(3) 9+ 3 1.0(1) 0.25(3) 94Le22
396(11) 377.3(6) 13~ 6 1.1(1) 0.28(3) 94Le22
458.9(1)* (1-5)

528(11) 509.3(5) 13* 5 0.4(1) 0.09(1) 94Le22
553(11) 533.9(7) 197 8 0.30(4) 0.08(1) 94Le22
602(13) 583.1(9) 17~ 8 0.12(2) 0.03(1) 94Le22
697(11) 677.6(6) 157 7 0.23(3) 0.06(1) 94Le22
722(12) 702.8(7) 3~ 0 1.5(2) 0.38(4) 94Le22
746(13) 727.1(9) (1) (2) 1.4(2) 0.35(5) 94Le22
775(11) 755.8(6) (77) 2 1.0(1) 0.25(3) 94Le22
796(12) 776.8(7) 0.8(2) 0.20(4) 94Le22
800(13) 780.7(8) (237) (10) <0.3 <0.08 94Le22
819(11) 800.5(6) (57) 2 0.8(1) 0.20(3) 94Le22
849(11) 830.5(6) 3~ 0 20.0(11) 5.4(4) 94Le22
866(13) 846.6(9) (17) 2 0.9(1) 0.22(3) 94Le22
884(12) 865.0(7) (77) 2 3.7(3) 0.92(8) 94Le22
910(12) 891.2(8) (57) (2) 0.20(3) 0.05(1) 94Le22
949(14) 930.5(10) (117) 4 2.0(2) 0.50(5) 94Le22
985(13) 966.4(10) 3~ 0 30(2) 7.6(6) 94Le22
999(13) 979.6(9) 3~ 0 17.5(10) 4.4(3) 94Le22
1013(13) 994.3(9) 3~ 0 24.6(13) 6.1(5) 94Le22
1032(18) 1012.6(15) (2) 2.6(3) 0.64(8) 94Le22
1041(14) 1022.0(10) 2 8.7(5) 2.2(2) 94Le22
1076(14) 1056.9(10) 2 5.9(4) 1.47(13) 94Le22
1083(16) 1063.9(13) 2 2.0(2) 0.49(6) 94Le22
1092(14) 1073.4(10) 2 6.6(5) 1.6(2) 94Le22
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Excitations from reactions with charged particles 2

(continued) S%QPa
E* E* 2J" L o (p,t) o (p,t) Ty )5 or Ref.
[keV] [keV] (p,t) b /st rel. Tem
1124(14) 1104.8(10) (37) (0) 5.4(4) 1.34(12) 04Le22
1140(14) 1121.3(11) (2) 2.6(2) 0.65(7) 04Lc22
1153(15) 1134.3(12) (2) 2.8(3) 0.70(8) 04Lc22
1169(14) 1149.7(11) 2 6.8(5) 1.71(15) 04Lc22
1180(14) 1161.0(10) 2 13 6(8) 3.4(3) 941.e22
1193(15) 1173.9(12) 2) 1.8(2) 0.44(5) 04022
1203(15) 1184.5(12) (2) 5.3(4) 1.33(12) 04Lc22
1219(14) 1199.8(11) 2 14 0(10) 3.5(3) 04Lc22
1227(14) 1208.5(11) 2 9.0(8) 2.2(2) 04Lc22
1248(14) 1229.2(11) (4) 3.9(3) 0.98(10) 04T022
1272(15) 1252.7(11) (2) 6.4(4) 1.59(14) 04Le22
1306(16) 1286.9(12) (4) 2.6(3) 0.65(8) 04022
1321(15) 1302.2(12) (4) 2.7(5) 0.67(12) 04Lc22
1378(14) 1359.0(10) 3~ 0 6.1(4) 1.52(13) 01Lc22
1420(14) 1400.9(11) 3- 0 2.5(3) 0.62(7) 04L022
1446(14) 1427.0(11) (3) (0) 4.8(3) 1.21(11) 04Lo22
1476(15) 1457.2(12) (37) (0) 2.8(3) 0.71(7) 04Lc22
1498(15) 1479.3(12) <0.9 <0.2 04Lc22
1529(16) 1510.2(13) 3~ 0 20.7(14) 5.2(5) 04Lc22
1543(16) 1523.7(13) 3~ 0 84(5) 21.1(18) 04Lc22
1559(17) 1540.0(14) 1- 2 5.3(6) 1.3(2) 04Lc22
1589(16) 1569.8(13) 7- 2 13.6(10) 3.4(3) 04Lc22
1612(16) 1592.7(13) 5,1+ 2+1 16.7(11) 4.2(3) 04Lc22
1636(16) 1616.8(13) 5+ 3 4.8(4) 1.2(11) 04Lc22
1655(16) 1636.4(13) 3+ 3 5.9(5) 1.47(14) 04Lc22
1672(16) 1653.0(13) 3.5(3) 0.88(9) 94Le22
1686(16) 1666.7(14) (11-) 4 3.5(3) 0.88(9) 04L.c22
1705(17) 1786.2(14) (9+) (3) 3.6(4) 0.91(10) 04L022
1728(17) 1708.9(14) (9-) (4) 5.2(4) 1.29(13) 04Lc22
1750(17) 1731.3(14) 2.6(3) 0.65(8) 04Le22
1761(17) 1742.1(14) 3.1(3) 0.78(9) 041,022
1776(17) 1756.7(14) 11.7(8) 2.9(3) 04Lc22
1792(17) 1773.2(14) 10.3(7) 2.6(2) 04Lc22
1852(17) 1832.6(15) 10.6 9 2.6(3 04Lc22

Ref.

Additional data on this isotope can be found in [94Lo10} [01Gr13| 82Ah08].
* These levels were forming the previous Adopted Levels scheme [89Ak03| not supported by new
data; we consider them obsolete as well as presented here branching ratios; see new branching

ratios in \|

*% According to [91Gr13] these levels are forming the band, similar to that known in 23!Pa.
Two columns of E* correspond to absolute and normalized energies given in m m
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Excitations from reactions with charged particles 3
. . 229P
Energy levels and branching ratios [89Ak03]. Part 2 91 a
E* 2J7 Branching ratios in percentage
Ef: 0.0 0.16 123 211 242
keV] 207 (5+) (57) (37)
(57) X
(37) x
(1T-51) X X
<1+75+> X X
(1-5) X X
Energy levels [93Ak02]. g?OPa
E* JT Ty or Ref.
[keV] TIem
0.0 (27) 17.4(5) d
17763(18) 0t 91Ja04
. . 231P
Energy levels and branching ratios [01Br31f. 91 a
E* 2J™ Iy I o (at) Ty or Ref. Branching ratios in percentage
Ef: 0 9.2 58.6 7.7 84.2
[keV] (d,d) (p,p’) pb/st  Iem 2JF: 3~ 1~ - 5~ 5+
0.0* 3= 100 100 13.2(11) 32760(110) yr |96Le01
9.206(25)“ 1= 490 6.4 5.3(10) 75Er01 100
58.5699(24) 7~ 310 29 19.6(12) 274(10) ps 75Er01 100
77.685(17)° 57 122 0.67 5.4(8) 75Er01 42(7) 58(3) X
84.2148(13)° 5T 45.1(13) ns 31.8(13) 68(3)
101.4092(21)> 7+ 4.7(9) <0.7 ns 75Er01 100.0(23) X
102.2692(13)> 3+ incl <0.7 ns 90(3) 9.7(12) <4.5
111.653(12)® 9t 303 0.04 5.5(9) 75Er01
134(5) (11+) 1.2(6) 75Er01
168.6(2)* 11= 74 0.32 96Le01 100
171.5(2)° (117+) 5.7(21) 75Er01
174.161(4) (5)~ incl 1.40(5) 0.270(11) 0.083(16) 78(3)
183.4962(17) 5T <0.19 ns 2.14(9) 3.76(9)  0.51(5) 8.5(5)
188.9(2)° (137) 42(4) 75Er01]
193.5(2)* (97) 3.1 0.08 96Le01 X 100
218.240(13) ()~ 10(2) 75Er01 1.1(1) 38(1)
247.320(5) 7t 1.11(9)  0.44(3) 52(2)
272(1) (97) 24.3(15) 75Er01
273.8(2)¢ (1) 0.7 0.03 5.0(8) 75Er01 60(12) 21(14) <0.5 <05
296.6(4) 0.6 0.03 96Le01
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Excitations from reactions with charged particles 4
(continued) g‘;’lPa
E* 2J™ Iy I, o (at)  Tyoor  Ref Branching ratios in percentage
Ef: 0 9.2 58.6  77.7 84.2
[keV] (d,d") (p,p’) wub/sr I'om 2JF: 37 1~ 7 5~ 5+
300.7(2)° (15F)
304 (9T)
311.5(1)¢ (5T) 0.1 2.7(7) 75Er01 32(5) 30(5) 38(5)
316.8(2)° a7ty 1.7 0.12 96Le01
317.95(4)¢ (31) 13(2) 49(4) 39(4)
320.209(18) 3~ 0.26(6) 5.4(3) 1.45(7)  16.1(7)
328.7(2) 15— 1.8 0.06 96Le01
340(3) (117) 2.8(8) 75Er01
351.5(2) (137) 0.7 0.02 96Le01 9.2(16)
351.84(4) (57) 2.4(5) 1.2(4)  45(3)
385(5) 1.0(5) 75Er01
391.7(2)¢ (97 0.04 0.01 7.5(20) 75Er01 72(8)
409.0(2)° (7T)  0.35 0.02 96Le01 60(8)
424.5(6) 0.35 0.04 96Le01
443.0(5) 0.40 0.01 4.8(5) 75Er01
455(2) 2.4(5) 75Er01
487.5(3)° (197)
495.0(3)° (2171)
507(3) 1.9(4) 75Er01
513.5(12 0.13 0.8(4) 75Er01
525.2(2)¢ (137%) incl
535.7(2)° 197 048
543.3(2)° (11+)
551.3(2)® 177 0.30 96Le01
567.5(5) 0.44 2.0(5) 75Er01
583.5(8) 0.20 incl 96Le01
590(5) 2.0(5) 75Er01
604(4) (37) 2.5(7) 75Er01
631.7(15) (57) 0.08 3.0(8) 75Er01
676(2) (77) 25.2(31) 75Er01
700(3) 4.0(16) 75Er01
705.1(2)¢ (177%)
716.9(2)° (157)
722.1(3)" (25T)
728.5(3)° (237)
750(2) 1.7(4)
785.5(2)° (237)
788.0(2)° 21— 0.17 96Le01
801(3) (117) 4.1(5) 75Er01
815(3) 4.7(5) 75Er01
857.3(10) 0.16 96Le01
874.0(6) 0.45 96Le01
901.6(8) 0.25 96Le01
917.6(12) 0.15 96Le01
927.4(2) (197)
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Excitations from reactions with charged particles 5
(continued) gi)lpa
E* 2J7 14 I o (at) Typpor  Ref Branching ratios in percentage
Ef: 0 9.2 586 Tr7T 84.2
[keV] (d,d") (p,p’) pub/sr I'om 2Jr: 37 17 1T 5~ 5+
930.1(4)° (2171)
945.8(6)° [197] 0.57 03Wu03
967.9(6) 0.63 96Le01
994.8(4)° (2971)
1019.6(4)° (277) 0.24 96Le01
1048.4(6) 0.809 96Le01
1057.1(2)® (257)
1075.6(3)* (277)
1086.4(6) 0.74 96Le01
1136.8(5) 1.42 96Le01
1158.5(10) 0.40 96Le01
1190.0(15) 0.20 96Le01
1196 23F 03Wu03
1221.3(8) 0.50 96Le01
1309.0(4)° (33T)
1356.3(3)* (297)
1357.9(5)° (317F)
1399.2(4)*  (317)
1661.6(5)° (377)
1684.0(5)* (337)
1754.9(4)* (357)
2041.2(6)° (377)
2140.0(5)° (397)
03Wu03]  [06Le01] [96Le01] [75Er01| Ref.
Additional data on this isotope can be found in [03Wu03] [92De51, [80Ch30].
Three bands (ABF marked here a,b,c) were considered in [03Wu03], E* are from [01Br31].
Data for this isotope are considered in vol. LB I/18C.
. . 231
Energy levels and branching ratios . Part 2 91 Pa
E* 2J7 Branching ratios in percentage
Ef: 101 102 112 168.6 171.5 174.161 183.496 188.9 193.5 300.7
[keV] 2Jr T 3F (971) 11~ 11ty ()~ 5+ 13ty (97)  (15T)
111.653(12)° 9+ X
168.6(2)* 11~ X
171.5(2)° (117F) X X
174.161(4) (5)~ 19.8(5)
183.4962(17) 5% 26.9(13) 58(2)
188.9(2)° (131) 100
193.5(2)* (97) X
218.240(13) (7y~ 34(2) 26(1) 1.1(4)
247.320(5) (el 10.7(5)  1.9(2) 26.4(9) 7.8(11)
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Excitations from reactions with charged particles 6
(continued) gi’ 1 Pa
E* 2J7 Branching ratios in percentage
Ef: 101 102 168.6 1715  174.161 183.496 188.9 193.5 300.7
[keV] 2Jr: Tt 3t 11~ 11ty (5)~ 5% (13%) (97) (15T)
273.8(2)¢ (1) 19(2)
300.7(2)° (15F) x x
316.8(2)° (ar) 100
320.209(18) 3~ 69.2(12) 7.6(3)
328.7(2) 15~ 85(4) 14.6(6)
351.5(2) (137) 3.1(11) «x 88(25)
351.84(4 (57) 24(3)  28(3)
391.7(2)° (97%) 28(4)
409.0(2)° (7%) 40(10)
487.5(3)° (19%) X
525.2(2)° (13%) 74(7)
543.3(2)¢ (1171) 100
551.3(2)@ 17~ b
. . 231
Energy levels and branching ratios . Part 3 91 Pa
E* 2J7 Branching ratios in percentage
Ef: 316.8 328.7 487.5 495.0 525.2 535.7 543.3 551.3 705.1
[keV] 2JF: (177) 15~ (19T) (2171) (137) (197) (117) (177) (177)
487.5(3)%  (197%) X
495.0(3)° (2171) 100
525.2(2)¢ (137) 26(7)
535.7(2)@ 19~ X 100
551.3(2)° 17~ X
705.1(2)° (7+) 67(8) 33(8)
716.9(2)° (157T) 26(4)
722.1(3)*  (25T) 100
728.5(3)*  (23T) x x
785.5(2)*  (237) X 100
788.0(2)@ 21~ X X 100
927.4(2) (197%) 70(8)
930.1(4)° (217%) 57(7) 43(7)
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Excitations from reactions with charged particles

Energy levels and branching ratios [01Br31]. Part 4 gi’lPa
E* 2J7 Branching ratios in percentage
E;: 716.9  722.1  T728.5 788.0  994.8 1019.6 1057.1 1075.6  1309.0
[keV] 2JF: (15%)  (25T)  (23T) (217)  (297)  (27T) (257) (277) (3371)
927.4(2) (197) 30(8)
994.8(4)°  (29T) 100
1019.6(4)  (271) x x
1057.1(2)*  (257) X 49(9)
1075.6(3)*  (277) X
1309.0(4)®  (33%) 100
1356.3(3)*  (297) X
1357.9(5)°  (31%) 100
1399.2(4)*  (317) X X
1661.6(5)°  (37T) 100
1754.9(4)*  (357) be
: . 231P
Energy levels and branching ratios [01Br31]. Part 5 91 a
E* 2J7 Branching ratios in percentage
Ef: 1356.3 1399.2 1661.6 1684.0 1754.9
[keV] 2JF (297) (317) (377T) (337) (357)
1684.0(5)® (337) 100
1754.9(4)* (357) X
2041.2(6)° (377) 100
2140.0(5)° (397) b X
Energy levels [91Sc08§]. gi’zPa
E* JT T1/2 or Ref
[keV] T
0 (27) 1.31(2) d
18480(20) 306(20) keV
01Val8 Ref.
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Excitations from reactions with charged particles 8

Energy levels and branching ratios . 3‘;’3]_3&
E* 2J™ o (t,a) Nils.Conf. SN Ref. Branching ratios in percentage

Ef: 0.0 6.65 571 705  86.5
[keV] pb/st  2J,2K[Nn,A] (t,a) 2JF: 37 1~ 7 5~ 5%
0.0 3~ 79 3,1-[530] 0.043
6.65(5) 1~ X
57.10(2) (= 80 7,1-[530] 0.061 x
70.5(1) 5- 50(12)  50(8)
86.48(1) 5+ 45(2) 55(4)
94.66(5) 3t 81(28) 18.9(14) X
103.8(1) 7t 58 7,3+[651] 77 ThO4 X X
109.1(1) 9t incl 9,34[651] 77Th04
133.2(2)  (11%)
163.3(2)  (117) 321 13,3+[651] 77ThO4 x
169.16(1) 1t incl 1,1+[400] 77Th04 63(6)  28(4)
173(1) (13)
179.6(10)  (97) X
201.62(5) 3t 54 3,14-[400] 0.077 14(2)  58(4) 27(3)  0.8(3)
212.34(5)  5F 33(2) 192)  x
237.89(6)  5F 7.8(9) 2.5(5) 29(2)
257.3(2) 5~ 22 15 X 11 43
279.74(6)  (71) 2(1)  15(2)  47(5)
290(6) 8 77Th04
300.49(6)  7F 13(4)  41(8)
303.6(2)  (9T)
306.0(2)  (77) x X
347(6) 3%y 19 0.38
355(2) (97)
366.1(2) 9+ 14(14)
411(10) 3 77Th04
421(4) (11-)
447.78(2) 37 25 39 7 7
450(2)
454.40(7) 3t 143 3,34[402] 0.26  [79F102 2.7
474(10) (5+) 27 5,3-+[402] 0.02  [79F102
523(10) 4 77Th04
529(2)
543(10) 11ty 20 0.19
553.88(6) 11,3* 1.3
569(10) 7ty 36 0.20  [79F102
585.50(5) 3t x
589(4) (13%)
669.9(5)  (37) x 15
690(12) 37) 9 0.006
704(3) (57)
736(8) (77) 21 0.004
749(1) (77)
764.55(6) 1T,3F 9.5 3.3 6.9
800(12) 2
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Excitations from reactions with charged particles 9

(continued) 3‘;’3]_3&
E* 2J7 o (t,a) Nils.Conf. SN Ref. Branching ratios in percentage
Ef: 00 665 571 705 865
[keV] pb/sr 2J,2K[Nn Al  (t,q) 2Jr: 3717 T 5~ 5%
803(4) 97)
811.6(2) 3+ 17 7 7 19
833(12) 5
852(4)
863(12) (37) 6 0.006
871(2) 11-)
942(12) 7 77Th04
980(8) 74 77Th04
984.8(5) (31) 0.6 3.3 1.5
990(4)
1018.7(5) (3) 13
1044(12) 8 77Th04
1065(8) (5%) 38 0.035 79F102
1143(3)
1176 1t 0.057
1179(3)
1233 (1+,37)
1240(3)
1267 1+ 0.019
1274(5)
1308 1+ 0.040
1318(4)
1358(4)
1386 5t 0.032
1403(3)
1417 5t 0.024
1486 (5+,117)
1557
1625
1680
77 Ref.

Additional data on this isotope can be found in [00Us01].

Ty /2=26.967(2) days and 35.7(10) ns are given in [90Ak02] for the ground state and the level at
E*=86.5 keV, respectively.

Spectroscopic information do/dQ2 on the (t,a) reaction obtained in was compared there
with DWBA.

Data for this isotope are considered in vol. LB I/18C.
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Excitations from reactions with charged particles 10
. . 233
Energy levels and branching ratios . Part 2 91 Pa
E* 2J7 Branching ratios in percentage
Ef: 94.66 103.8 109.10 163.25 169.159 179.6
[keV] 2JF: 3T 7t 9+ (117) 1+ (97)
133.2(2) (117F) x
163.3(2) (117) X
169.16(1) 1+ 9(3)
212.34(5) 5% 34(2) 14(3)
237.89(6) 5+ 53(3) 8.3(9)
257.3(2) 57 X 22
279.74(6) (77) 17(3) 19(2)
300.49(6) 7t 18(3) 23(4)
303.6(2) (971) X X X
366.1(2) 9t 50(10) <47 36(14) <22
454.40(7) 3T 70 12
553.88(6) 1+3+ 99
585.50(5) 3T 93
764.55(6) 1+,3* 54 12.7
811.6(2) 3+ 12 3 6
984.8(5) (31) 61 3.4 12
1018.7(5) (3) 8
. . 233
Energy levels and branching ratios . Part 3 91 Pa
E* 2J7 Branching ratios in percentage
Ef: 201.62 212.34 237.89 257.30 553.88 585.50
[keV] 2JF: 3F 5+ 5+ 5~ 1+.3% 3T
237.89(6) 5+ X
300.49(6) 7t 5(3)
306.0(2) (77 X
366.1(2) 9t <37
447.78(2) 3~ X 22
454.40(7) 3t 7 8
585.50(5) 3t 6.6
669.9(5) (37) 85
764.55(6) 1+,3+ 5.6 1.9 0.5 2.7 3.0
811.6(2) 3t 19 10 9 X 5
984.8(5) (37) 2.7 10 6
1018.7(5) (3) 28 23 27
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Excitations from reactions with charged particles 11

Energy levels and branching ratios . 3";’4].38.
E* JT Ty or Branching ratios in percentage
Ef: 0.0 73.92+X 103.4+X 166.7+X
[keV] I'em JE 4+ (07) (27) (1)
0.0 4t 6.70(5) h
73.92(2) (3%) X
73.92+X (07) 1.17(3) m X
103.42+X (27) <0.5 ns X
166.30+X (17) <0.1 ns 99(6) 0.74(12)
166.72+X 1ty 0.55(10) ns 36(3) 64(6)
177.274+X X X
186.73+X (1t 76(6) 21.6(11) 2.7(8)
. . 235
Energy levels and branching ratios [03Br12]. 91 Pa
E* 2J7 o (t,a) Nils.Conf. Ref. Branching ratios in percentage
Ef: 0 18.6 51.7
[keV] pb/sr 2J,2K[NnA] 2JF: (37) (1t) (3%)
0 (37) 87 3,1-[530]
<10 (17) X
18.6(3) (1t) 226 1,14[400] 77Th04
51.7(3) (3%) 7,1-[530]
55(4) (77)
65(6) (9%) 65 9,34[651] 77Th04
100(4) 52 77Th04
132(4) (13%1) 99 13,34[651] 77Th04
162(6) 7 77Th04
192(8) 13 77Th04
252(8) 17 77Th04
344.6(3) (3%) 132 3,3+[402] 77Th04 100
378(10) (51) 17 5,3+[402] 77Th04
468.8(3) (1,3) 17.7(11) 11(3) 72
484(12) 5 77Th04
525(12) 21 77ThO4
570(12) 31 77Th04
630(12) 26 77Th04
649(12) 12 77Th04
682(12) 11 77Th04
727.1(3) (1,3) 62(3) 38(2)
747.9(3) (1,3) 28(2) 30(2) 42(3)
751(8) (117) 7 11,9-[514] 77Th04
755.7(3) (1,3) 27(8) 73(4)
965(8) (57) 59 5,1-[541]

T /2=24.44(11) min are given in [03Br12| for the ground state.

Spectroscopic information do/dS2 on the (t,«) reaction was compared with DWBA [77Th04].
Data for this isotope are considered in vol. LB I/18C.
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Excitations from reactions with charged particles 12
. . 236
Energy levels and branching ratios . 91 Pa
E* J7 Ty o or Branching ratios in percentage
Ef: 0 31.54 110.76 227.42
[keV] T'em JF: 1) (0=,1)
0 1) 9.1(1) m
31.54(9) 100
110.76(8) (0—,1) 100
227.42(20 100
340.20(8) (0—,1) 35(4) 22(2) 30(4) 13(5)
580.81(12 (0—,1) 39(8) 61(17)
678.11(8) (0—,1) 36(5) 55(8) 10(2)

Energy levels [05Ak01} [06Baa1]. 3?7Pa
E* 2J7 o (t,a) Nils.Conf. Ref.
[keV] ub/sr 2J,2K[Nn A|
0.0 (1) 210 1,1+[400] 77Th04
35(2) (3T) 51 3,14+[400] 77 Th04
90(3) (37) 121 3,1-[530] 77 Th04
105(5) (97) 47 9,3+[651] 77 Th04
147(6) (77) 82 7,1-[530] 77 Th04
158(6) (137%) 145 13,3+([651] 77Th04
202(6) 7 77 Th04
258(4) 30 77 Th04
319(4) 9 77 Th04
364(4) (31) 100 3,3+[402] 77 Th04
393(6) (51) 22 5,34[402] 77Th04
491(4) 9 77Th04
554(8) 16 77 Th04
577(8) 23 77 Th04
624(4) 82 (11,9-[514]) 77 Th04
686(8) 11 77 Th04
714(8) 20 77Th04
741(8) 8 77 Th04
972(8) 30 77 Th04
1025(6) 66 (5,1-[541]) 77 Th04
1112(4) 32 77Th04

T /2=8.7(2) min are given in [95Ak01| for the ground state.
Spectroscopic information do/d§2 on (t,«) reaction [77Th04] is compared with DWBA [06Ba41].
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