Excitations from reactions with charged particles 1

Energy levels [03Br12} [04As12]. 92)25Pu
E* 2J7 T1/2 or Ref.
[keV] ch
0 5+ 25.3(5) m
41.9 (77) 04As12
183.7 (37) 04As12
265.3 (51) 04As12
290.6 (57) 04As12
535.1 (5T) 04As12
639.0 04As12
825.9 04As12
1029.6 04As12
1118.8 04As12
3000(200) 25(5) ns
Level energies in N=141 isotones are considered in [04As12].

Energy levels and branching ratios [91Sc08]. 326].)11

E* J7 Ty /5 or Branching ratios in percentage
Ef: 0 44.63 147.45 305.80 515.7 773.5 1074.3

[keV] I'em JE 0t 2+ 4t 6" 8+t 10" 12+

0 ot 2.858(8) yr

44.63(10) 2+ 100

147.45(10) 4t 100

305.80(11) 6" 100

515.7(2) 8+ 100

773.5(3) 10" 100

1074.3(4) 12+ 100

1413.6(4) 14+ 100

1786.0(5) 16T

~3000 (07T) 40(15) ps

4000(200) 34(8) ns
Additional data on this isotope can be found in .

. . 236

Energy levels and branching ratios . Part 2 94 Pu

E* J7 Branching ratios in percentage

Ef: 1413.6
[keV] JE 14+
1786.0(5) 16+ 100
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Excitations from reactions with charged particles 2
Energy levels and branching ratios los Ak01] [06Ba41]. 327].:)11
E* 2J" L o (pt) Sx o (dt) 2K[Nn.A] Ty or  Ref. Branching ratios in percentage
E:: 0.0 47.7 145 155 201
[keV] (p,t) pb/st  (p,t) wb/sr T 2J5 T 9~ 1" 3t 5t
0.0¢ 7 <1 7—[743] 45.2(1) d [73Gr26
47.71(4)° 9~ 1 7—[743] 73Gr26 X
106(5)® 11~ 11 7—[743] 73Gr26
145.54(1)° 1+ 0 182(16) 2.36 36 14-[631] 0.18(2) s [74Fr01] X
155.45(2)> 3% 95 1+[631] 73Gr26 X
175(7)° 13~ 5 7—[743] 73Gr26
201.18(2)° 5t 2 31(5) 1 14[631] 74Fr01] 68(11) 32(8)
224.25(5)° 24 10(2) 7 14[631] 73Gr26 X
257 15~ 9 7—[743] 73Gr26
280.22(2)¢ 5+t 22 5+[622] 73Gr26 99(5) 0.58(11) 0.42(7)
304(4)° 9T 4,6 10(2) 29 14-[631] 73Gr26
320.97(2)° 7t 5+[622] 64(5) 35(3)
370.40(4)¢ 3+ 3+[631] 50(10) 50(10)
371(5)° 9t 44 5+[622] 73Gr26
404.19(5)¢ 5+t 159 3+[631] 73Gr26 46(5) 32(4)
407.83(6)° 5t 4(1) incl 5+[633] 74Fr01 41(3) 18(5) 21(3)
438.41(10)¢ 7T 14 5+(633] 73Gr26 93(5) 6.1(5)
453.2(2)4 7t 6 3+[631] 73Gr26 25(5) 37(13)
473.50(10) 7t 5 7+(624] 73Gr26 68(5) 31(2)
486° (97) 21 5+1[633] 73Gr26
5134 9t 38 3+(631] 73Gr26
5459 (17) 352 1-[501] 73Gr26
5829 (57) 20 1-[501] 73Gr26
5919 (37) 74 1-[501] 73Gr26
655 34 73Gr26
655.3(2)" 5y~ incl  5-[bxx] X
6919 (77) 2 1-]501] 73Gr26|
696.2(3)" 7 7-[501] 95Ak01 44(9) 56(9)
716 25 73Gr26
741 4 73Gr26
757 2 73Gr26
773.5¢ (7] 10 95Ak01
800(2) 1+ 0 37(2) 0.80 74Fr01
809 8 73Gr26)
840 13 73Gr26
851(5) 3t5t 2 8.0(15) 34 74Fr01
852 incl
884 21
908.9(2) 7t 69(4) 9.8(11)
933 3 73Gr26
964 4 73Gr26
998(5) 11(2) 74Fr01|
1000.6(3)  3*,5,7 14 73Gr26 44(12)
1014 143 73Gr26
1025(3) (2,4) 7.0(15) 74Fr01]
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Excitations from reactions with charged particles 3
(continued) 237Pu
E* 2J" L o (p,t) Sy o (dt) 2K[Nn.A] Ty or Ref. Branching ratios in percentage
Ef: 00 477 145 155 201
[keV] (p,t) wb/sr  (p,t)  pb/sr Tem 2JF T 1t 3t 5
1053 5 73Gr26
1104 3 73Gr26
1189 18 73Gr26
1216 4 73Gr26
1250 5 73Gr26
1264 5 73Gr26
1348 20 73Gr26
1383 35 73Gr26
1397 7 73Gr26
1463 6 73Gr26
1481 5 73Gr26
1534 4 73Gr26
2600(200) 85(15) ns
2900(250) 1.1(1) ps
[74Fr01] [74Fr01] [73Gr26| [95AKO1| Ref.
8 bands (A-H marked a-h here) are suggested in [95Ak01] [06Ba41].
o (p,t) [74Fr01] and o (d,t) were measured at 15° and 90°, respectively.
Data for this isotope are considered in vol. LB I/18C.
Energy levels and branching ratios [95Ak01} [06Ba4l]. Part 2 237Pu

E* 2J7 Branching ratios in percentage
Ef: 224.25 280.22 404.19 407.83 453.2 473.50 655.3
[keV] 2JF: 7t 5t 5t 5t 7 7 (5)~
320.97(2)¢ (e 1.3(3)
404.19(5)¢ 5+ 19(4) ~3
407.83(6)¢ 5+ 12(3) 7(2)
438.41(10)¢ 7t 0.7(3)
453.2(2)¢ (el 37(13)
473.50(10) (e 1.4(5)
696.2(3)" 7 x
908.9(2) 7t 5.0(11) 7.4(11) 2.4(6) 6.6(11)
1000.6(3) 3+.5,7 56(12)
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Excitations from reactions with charged particles 4
. . 238
Energy levels and branching ratios . Pu
E* J© L o(pt) It I; Ty /o or Ref. Branching ratios in percentage
Ef: 0.0 44.1 146 303 513
[keV] (p,t) wb/st (dt) (pt) lem Jr0f 2+ 4t 6+ 8
0.0 ot 0 150(15) 103 250 87.7(1) yr 74Fr01
44.076(18) 2t 2 41(3) 270 60  175(3) ps 74Fr01 X
145.952(23) 4% 4 24(1) 110 12 74Fr01 X
303.38(6) 6 6 4.0(5) 74Fr01 X
513.58(15) 8+ X
605.14(4) 1~ 41.4(10) 59
661.40(6) 3~ 65 35(5)
763.24(11) 5~ 97 ~3.3
773.48(21) 10* X
941.46(8) 0t 0 16(1) 11 36 x 97(7)
962.780(24) 1~ 52.1(4) 43.0(5)
968.2(4) (27) <8.5 ns 19(7) 81
983.09(7) 2t 2 8(1) 18 12 0.55(+15-11) ps 57(14)  20(3)  20(5)
985.45(5) 2- incl 95.4(10)
1018.6(3) X
1028.54(2) 2t 2 9(1) 41.3(5) 57 1.83(2)
1069.94(2) 3t 7 23.1(4)
1080.1(3) 12+
1082.56(6)  (4)~ 8.5(5) ns 91.3(13)
1125.76(17)  (4™) 16(6) 84
1134(4) 0ty (0) 2.0(5)
1174.4(4) (2F 45(12) 55
1202.46(8)  (3)~
1228.65(18)  0* 7 73Fr01 X 100
1252(2) 2.0(5) 74Fr01
1264.22(15) 2+ 22 73Fr01 45(8) 55
1310.3(3) 1+,2% X
1426.62(24) 0" X
1429.1(3) 14+
1447.24(19) 1~ 38(2) 62(6)
1458.29(22) 2+ 81 ~19
1559.81(14) 1~ 17(3)  21(3)
1596.3(3) (21) ~11 35(6) ~27
1621.27(12) 1~ ~0.5 80(6)
1636.39(13) 1~ 70(6) 27(3)
1651.2(4)  1,2F 15(6) 85
1726.34(22) 1,2+ 37(6) 63
1783.5(3) 1,2+ 68 32(10)
1818.5(4) 16"
1898.38(22) 2~
2244.9(4) 18+
~2400 0.6(2) ns
2705.7(4) 20"
3198.8(5) 227
~3500 (0t) 6.0(15) ns
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Excitations from reactions with charged particles 5

(continued) Sngu
E* J7 L o (p,t) I I Ty or  Ref. Branching ratios in percentage
Ef: 0.0 44.1 146 303 513
[keV] (p,t)  ub/sr (d,t) (p,t) T Jroooot 27 4t 6" 8+

3720.8(9) 247
4265.2(9) 26T

[74Fr01]  [73Fr01  [73Fr01] Ref.

Additional data on this isotope can be found in 93De12] [72Va20].
o (p,t) [74Fr01] was measured at 15°.
Intensities Iy (at 90° and 55°) of the (d,t) and (p,t) reactions are in numbers of tracks per 0.25 mm

(from Figure in [73Fr01]).

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

Energy levels and branching ratios . Part 2 338]_311

E* J7 Branching ratios in percentage

Ef: 605.14 661.40 763.24 773.48 941.46 962.780 968.2 983.09 985.45 1028.54
[keV] Jio 17 3~ 5~ 10™ 0" 1~ (27) 27" 2- 2t
941.46(8) 0+ 3.0(11)
962.780(24) 1~ 4.01(10) 0.88(5)
983.09(7) 2" 2.1(4) 0.9(4)
985.45(5) 2- 1.96(7)  2.68(10)
1080.1(3) 12+ X
1082.56(6)  (4)~ 5.31(19) 2.00(25) 1.38(25)
1202.46(8)  (3)~ 18.6(5)
1426.62(24) 0T 100
1447.24(19) 1~ X
1559.81(14) 1~ ~15 26(3) 20(5)
1596.3(3) (2%) ~27
1621.27(12) 1~ 7.7(8) 7.0(7)  4.9(6)
1636.39(13) 1~ X X ~3.1
1898.38(22) 2~ 48(4) 39(3) ~13

: . 238
Energy levels and branching ratios . Part 3 94 PU.
E* J7 Branching ratios in percentage
Ef: 1069.94 1080.1  1082.56  1429.1  1818.5 22449  2705.7 3198.8  3720.8

[keV] Jr.o 3t 12+ (4)~ 14+ 16+ 18+ 20 22 24+
1202.46(8)  (3)~ 2.05(14) 79(3)
1429.1(3) 14 100
1818.5(4) 16+ X
2244.9(4) 18+ X
2705.7(4) 20" X
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Excitations from reactions with charged particles 6

(continued) S?ISPU.
E* J7 Branching ratios in percentage
Ef: 106994  1080.1  1082.56  1429.1  1818.5 22449  2705.7  3198.8  3720.8
[keV] Jr. 3t 12+ 4)~ 14" 167" 18 20" 22+ 24+
3198.8(5)  22* X
3720.8(9) 24t X
4265.2(9) 26T X
. . 239
Energy levels and branching ratios . 94 Pu
E* 2J" o (d,p) o (d,d") 2K[Nn.A] o (d,d") Ty, or Ref. Branching ratios in percentage
Ef:+ 0 79 57.3 75.7  163.8
[keV] pub/sr ub/sr ub/st I'om 2JF: 1T 3* 5+t 7t 9t
0 1T 84 23-10*  1+[631] 50-10%  24110(30) yr
7.861(2)° 3t 110 14[631] 36(3) ps 100
57.275(2)* 5% 5500 1+[631] 6138 101(5) ps ~23 77
75.705(3)* 7t 19 1+[631] 83(8) ps X X
163.76(3)* 9T 46 14[631] 209 73(4) ps 76Th01 89 11
192.8(10)* 11t 5 14[631] 23 76 Th01 100
285.460(2) 5t 27 5+[622] 1.12(5) ns 2.5 48.8(14) 37.1(10) 11.5(3)
318.5(5) 13* 14(631] 36 100
330.124(4) 7t 1 5+[622] 2.1(3)  24(3) 33(3)  3(1)
358.1(1) 15% 14[631] 8
387.42(2) 9t 129 5+[622] 16(2)
391.584(3) 7~ 7—[743] 193(4) ns 6.5(5) 4.9(5)
434(3) (97) 7-[743]
462(3) (11%) 11 5+[622]
469.8(4) (17) incl 14[631]x0- 10 41 59
487(3) (117) 27 7—[743]
492.1(3) 37 incl 14[631]x0- ~9 30 5 65
505.6(2) (57) 28 31 14[631]x0- 93 45(9) ~4 51(9)
511.838(13) 7t incl 7+[624] 0.31(3) 0.26(3) 0.18(2)
519.3(6)° 17+ 1+[631]
538(3) <5
556(1) (77) 38 14[631]x0- 119 ~38 62
565 (9%) 52 7+[624]
570.6(7)¢ 19* 1+[631]
583(3) (97) 1+[631]x0- 8 76Th01
620 (157) 4 7-[743] 73Gr26
634 1t 9 7+[624] 73Gr26
661(1) (117) 3 14[631]x0- 10 76Th01 X
716 <3 73Gr26
753(1) 173 5 10 14 76ThO1
756(3)
763(3)
764.6(6)*  (21T) 14[631]

Landolt-Bornstein
New Series 1/19B3



Excitations from reactions with charged particles 7
(continued) gigpu
E* o(dp) o(dd) 2K[Nn,A] o (d,d) Ref. Branching ratios in percentage
Ef+ 0 79 573 757 163.8
[keV] ub/st pb/sr pb/sr 2Jr 1t 3t 5t 7t 9of
779(3) 14 8 9 76Th01
798(1) 16 13 76 ThO1
805.1(5)
806.7(15)
813(3)
826(1) 12 32 76ThO1
828.0(7) 1+[631]
854(2) 13 34 76Th01
888(1) 43 73Gr26
900(2) 15 13 39 76Th01
915(3) 5 76Th01
933(1)
948(3) <5 76 ThO1
990 193 3-[761] <5 76 ThO1
992(2) 1+[631]x0-
992.4+X 14[631]x0—
1017 33 3-[761]
1027(2) 7
1038 180 3-[761]
1052.9(3)° 1+[631]
1062(2) 7
1100(1)
1100 36 3-[761]
1127.6(7)° 1+[631]
1137 34 3-[761] 73Gr26
1174 43 73Gr26
1214 275 14-[620] 73Gr26
1219.7(21) 1+[631]x0-
1233 207 14-[620] 73Gr26
1233 incl 73Gr26
1235.0+x 1+[631]x0—
1261 244 14[620]
1261 3+(622]
1289 126 3+[622] 73Gr26
1311 54 14[620] 73Gr26
1342 58 3+[622] 73Gr26
1359 50 14[620] 73Gr26
1381.1(7)° 1+[631]
1390 15 73Gr26
1409 55 3+[622] 73Gr26
1437 61 73Gr26
1465 26 73Gr26
1467.3(8)® 14[631]
1487.7(23) 14[631]x0—
1488 40
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Excitations from reactions with charged particles 8
(continued) SigPu
E* 2J" o (dp) o (dd) 2K[Nn.A] o (dd) Ty;or Ref. Branching ratios in percentage
Ef: 0 79 573 757 163.8
[keV] pb/sr pb/sr pb/st Loy 2Jr: 1t 3t 5t 7t 9f
1518.5+x  (297) 14[631]x0—-
1748.2(7)*  (337) 14[631]
1795.5(25) (317) 14[631]x0-
1842.44+4x  (337) 14-[631]x0—
1846.3(8)* 35T 1+[631]
2144(3) (357) 14-[631]x0~
2151.8(7)* (37T) 14[631]
2205.2(3) (377) 14[631]x0-
2262.0(8)* (39T) 1+[631]
2589.4(8)*  (417T) 14[631]
2712.8(8)*  (43T) 14[631]
3059.7(8)* (45T) 14[631]
3100(2) (5%) 5+(633] 7.5(10) ps
3124.3 (7t) 5+4(633]
3156.2 (9%) 5+4[633]
3196.1(9)* (47T) 14[631]
3303 (97) 2.6(+40-12) ns
3558.2(9)*  (49T) 14[631]
4071¢ (51%) 14[631]
[73Gr26| [73Gr26| [03Br12] Ref.
Additional data on this isotope can be found in [93De12].
10 bands (A-J marked here a-j) are suggested in [03Br12].
o (d,p) and o (d,d’) in the first two columns were measured at 90° [73Gr26], o (d,d’) was measured
at 90° and 125° ; data given in the last column correspond to 90°.
Data for this isotope are considered in vol. LB I/18C.
. . 239
Energy levels and branching ratios . Part 2 94 Pu
E* 2J7 Branching ratios in percentage
Ef: 192.8 285460 318.5 330.124 3581 387.42 5193 570.6 661.1 764.6
[keV] 2Jr: 11t 5t 13+ 7t 15% 9+t 17" 19* 117y (211)
330.124(4) 7 38(6)
358.1(1) 15% X
387.42(2) 9t ~ ~76
391.584(3) . 85(8) 4.1(5)
511.838(13) 7t 73(4) 24(1) 2.2(2)
519.3(6)° 17+ 100
570.6(7)° 19" 100
764.6(6)” (211) X
806.7(15) (157) X X
828.0(7)* (231) X
1052.9(3)* (25T) 100
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Excitations from reactions with charged particles

Energy levels and branching ratios [03Br12|. Part 3

239
o4 Pu

E*

[keV]

2J7

Branching ratios in percentage

806.7
(157)

828.0
(237)

992.4
(197)

992.4+X
(217)

Er:
2J7:

1127.6
(27%)

1052.9
(257)

1219.7
(237)

1235+X
(257)

1381.1
(297)

1467.3
(317)

992(2)
1127.6(7)°
1219.7(21)
1235.04+x
1381.1(7)"
1467.3(8)"
1487.7(23)
1518.5+x
1748.2(7)"
1846.3(8)°

X

100

100
100

100
100

Energy levels and branching ratios [03Br12|. Part 4

239
od Pu

E*

[keV]

2J7

Branching ratios in percentage

1748.2
(33%)

1795.5
(317)

Er
2J7:

1487.7
(277)

1519+X
(297)

2151.8
(37%)

1846.3
35+

2262.0
(397)

2589.4
(417%)

2712.8
(43%)

3059.7
(45%)

1795.5(25)
1842.4+x
2144(3)

X

100

100
100

100
100

100
100

Energy levels and branching ratios [03Br12|. Part 5

E*

2J7
Ef:
2J7:

3100
(5%)

Branching ratios in percentage

3124.3
()

3156.2
(9%)

(77) x
(9%) X
(97)

X
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Excitations from reactions with charged particles 10

Energy levels and branching ratios . SjOPu
E* J™ o (dp) L o(pt) ntj I, I; R o (d,d") Ref. Branching ratios in percentage
Ef: 00 428 142 294 497
[keV] rel. pb /st (d,p) (p,t) (p,t) wb/sr Jrooot o2t 4t 6" 8+
0.0 0t 1 0 190 31 500 10400  [73Fr01
42.82(1) 2t 1 195 106 198 3760 72Mal5 100
141.69(2) 4t 1 34 62 73 370 72Malb 100
204.32(2)  6F 73 75Thll 100
497.52(21) 8T 8 75Th11 100
0+X (o)

597.34(4) 1~ 48 75Thll 38(4) 62(4)

648.85(4) 3~ 128 75Thll 49(3) 51

139.94X  (6%)

742.33(4) 5 30 60(3) 40(2)
747.8(3)  (10%) 100
239.24X  (8%)

860.71(7) 0T 0.18(4) 0 52 9 62 0.15 x 53

365+X (10%)

900.32(4) 2t 0.25(3) 24 34 52 (0.3) 72Malb 4(1) 13(1) 32(1)
938.06(6)  (17) 11 75Th1l 90(4) 4(1)

958.85(6)  (27) 93(3)

992.2(6) (4%) 33(8)
1001.93(10) (37) 0.28(5) 6 19 10 81 72Malb 100

1030.53(5)  (3)* 74(1) 25.5(4)
1037.52(6) (4~ 91(5)
1041.8(4)  (12%)

1055.7 (97) x
554.74X  (17)

1076.22(9)  (4%) 17 75Th1l 29(3) 71(9)
1089.45(10) 0*  0.90(2) 0 20 56 52 0.10 72Malb 100

589.74X  (37)

1115.53(6)  (57) 15 92(5)  4.1(4)
1131.95(10) (2%) 35(3) 18(2) 47(3)
1136.97(13) (2+) 0.75(7) 30 116 52 (0.8) 31 40(6) 60(9)

1161.53(7)  (67) 91(5)
1177.50(10) (3%) x  x

1180.4 (2+)

1199(2) 7 75Thll

1223.00(20) (2+) 1.06(12) 17 78 42 22 72Malb 44(7) 56(4)

1232.46(10) (4*) incl 5(3) 29(6) 66(11)
1240.8(3)  (27) 100

1262.0(3)  (3%1) 76(5) 24(2)

1276.8 (117)

769.9+X  (0%)

1282(2) (37) 96

785.14X  (21)

1308.74(5)  (57) 10.5(7) 0.49(13)
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Excitations from reactions with charged particles 11

(continued) 330 Pu

E* J* o (dp) L o(pt) nlj I, Ii R o (d,d") Ref. Branching ratios in percentage
Ef: 0.0 42.8 142 294 497
[keV] rel. ub/st (d,p) (p,t) (p,t) wb/sr Jroot 2t 4t 6+ 8T

806.2+X (27)

1321.10(10) 100
825.0+X (4
825.6+X (3
1337.0(3) (34 26(3) 74(15)
836.0+X (1

846.8+X (2

851.1+X (4

1360.9(2) 2-

1375.6(6)  (14T)

866.0+X (37)

1379(4) 6 75Th11

1386.6(3) 3- 03Th14

882.8+X (57)

891.2+X (47)

892.4+X (6%)

1407(3) 19

1410.75(15)  0¢~)

1413.0 X+

1421.4(6) 4=

918.8+X (57)

920.7+X (67)

1438.45(8)  2¢~) <0.3
960.7+X (67)

966.5+X (77)

1465.7(6) 5~ 03Th14

1488.17(7)  (17) 35(2)  65(2)
986.8+X (8%)

998.3+X (77)

1518.7(13) 6~ 03Th14

1525.86(8)  (0%) 15(3)
1539.1 (137)

1539.67(6)  (17) 17 75Thll 36.7(9) 58(1)
1558.87(5)  (2T) 1.9(6) 5(2) 7(1)
1054.94+X  (87)

1574 21 75Thll

1580.0(14) 7 3 03Th14

1607.72(15) (1) 8 75Thll 81(7)

11044X  (97)
1105+X  (10%)

1626.77(15) (17) 22(5)  78(9)
123?(355(8) Y 12 75Th1l )
1675(2) 37 75Th1l

11724X  (107)
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Excitations from reactions with charged particles 12

(continued) SjOPu

E* J" o (dp) L o(pt) nlj I, I R o (d,d") Ref. Branching ratios in percentage
E: 0.0 42.8 142 294 497

[keV] rel. pb /st (d,p) (p,t) (p,t) wb/sr Jr ot 2+ 4t 6t 8F

1710.43(8)  (2+) 2(1)  23(4) 7(1)

1745.6 (16%)

1752(3) 35

1775.30(20)  (1°) 60(20) 40(20)

1784(3) 17

1796.34(15)  (17) 10(3)

1808.00(20) (1-,2+) 6(4)  24(4)

1841.4 (157)

1344.5+X  (17)

1861(3) 19

1360.9+4X  (27)
1386.6+X  (37)

1902(3) 19 75Th11

1917.8(3) (17) 34 75Thll 7(3)  93(7)
1421.4+4X (47)

1954.50(10)  (2F) 25(2)  9(4)
1465.7+X (57)

1996.40(20) (1—,2%) 12(5)  28(6)
1518.7+X (67)

1580.54+X (77)

2117.60(20) 19(11) 81(13)
2127.4 X{=)

2152 (181)

1651+X (87)

2182.5 (17-)

17324+X (97)

1816+X (107)

2561 (197)

2591 (20)

2184+X (0F)

2276+X (0F)

2375+X (0H)

2435+X (0H)

2453+X (0H)

2975 (217)

2483+X (0F)

3061 (227F)

2800+X (0H)

3423 -

(237)
3560 (247)
3903 (257)
4088 (26%)
4414 (277)

Landolt-Bornstein
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Excitations from reactions with charged particles 13
(continued) SjOPu
E* JT o(dp) L o(pt) nlj I I R o (d,d") Ref. Branching ratios in percentage
Ef: 0.0 428 142 294 497
[keV] rel. ub/sr (d,p) (pt) (p,b) pb /st Jr:o0t 2t 4t 6T 8T
73Fr01 72Malb 75Thll| Ref.
90Sh04 70Ma29 Ref.
Additional data on this isotope can be found in [01Th16} 01Hu12, 01Hu05, [00Pa40l [00Bul6}
[72Va20].
o (d,p) (averaged values) [90Sh04], o (p,t) and (d,d’) |[75Th11] were measured
at 100°-125°, 60° and 90°-125°, respectively; ratio R between o (d,d’) at different angles (given in
Supplement) was used for J7 estimation .
Intensities I, (at 100°), I (at 20°) of the (d,p) and (p,t) reactions are in numbers of tracks per
0.25 mm (from Figure in )
Ratio R of the cross section of the excited state to that of the ground state [7T0Ma29] is given.
Parameters of rotational bands in the superdeformed minimum were studied also in [03Th14}
[01Kr05] |99Hu12||; see more recent suggestion on the level scheme therein.
Parameters of the levels with uncertain energies (E* + x) as well as Data for this isotope are
considered in vol. LB I/18C.
. . 240
Energy levels and branching ratios . Part 2 94 Pu
E* J7 R Ty or Ref. Branching ratios in percentage
Ef: 0+X 20.1+4X 66.8+X 597.34 648.85 139.9+X
keV] (dd)  Tem JE (07 (2F) (4" - 3" (6)
0.0 0t 4.8 6561(7) yr  |73Fr01
42.82(1) 2+t 2.2 164(5) ps 72Malb
141.69(2) 4t 1.5 72Malb
294.32(2) 6" 0.7 75Thl1
497.52(21) 8+ 1.1 75Th1l
0+X (0t) 3.7(3) ns
20.1+X (27%) X
66.84+X (4t b'e
597.34(4) 1~ 75Thl1
648.85(4) 3~ 75Th1l
139.9+X (61) X
742.33(4) 5- <2 ns
747.8(3) (10%)
239.2+X (8%) b'e
860.71(7) 0t 47(1)
365+X (10T)
900.32(4) 2+ 72Malb 27(1)  23(1)
938.06(6) (1) 75Th11 4.5(4) 1.3(3)
958.85(6) (27) 3.2(6) 4.0(4)
992.2(6) (4t 47(5)
1001.93(10)  (37) 72Malb
1030.53(5) (3)* 1.32(15) ns

Landolt-Bornstein
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Excitations from reactions with charged particles 14

(continued)

240
o4 Pu

E*

[keV]

JTK‘

R

(d,d)

T1/2 or

ch

Ref.

E;:
Ji

0+X
(07)

Branching ratios in percentage
20.1+X  66.8+X 597.34 648.85
(27) (41) 1~ 3~

139.9+X
(67)

1037.52(6)
1041.8(4)
1055.7
554.7+X
1076.22(9)
1089.45(10)
589.74+X
1115.53(
1131.95(
1136.97(
1161.53(
1177.50(
1180.4
1199(2)
1223.00(20)
1232.46(10)
1240.8(3)
1262.0(3)
1276.8
769.9+X
1282(2)
785.14+X
1308.74(5)
806.2+X
1321.10(10)
825.0+X
825.6+X
1337.0(3)
836.0+X
846.8+X
851.1+X
1360.9(2)
1375.6(6)
866.0+X
1379(4)
1386.6(3)
882.8+X
891.2+X
892.4+X
1407(3)
1410.75(15)
1413.0
1421.4(6)
918.8+X
920.7+X

6)

10)
13)
7)
10

)

(47)
(97)
(17)
(

—_
[\
+

(127)

=~
T3

WO NN WO
+ +

/\A/\AA/\A
+ +
Ja s 00

/\/\AA
o )
+ +

w N
+
—— — —

—~
—_
—_

|
~

+

o~~~ o~
N Ut hj’)_ w o
~ ~— ~— ~—— ~—

+

=~

o~~~ e~~~
NI ) Dd‘ W W
N~ S S - S

—~
|
- T
-

“

165(10) ns

75Th11
72Malb

5Thl

| |

N

HI

Q ‘I\
—

ol 1=

75Th1l
72Malb

75Th11

75Th1l
03Th14

75Thll

03Th14

22(13)

6.0(5)

[100]

100
4.1(4)

X

94.8(24)
100 <70

78(14)
100

40(20)  60(13)

100

100

30(12) 70(18)
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Excitations from reactions with charged particles 15
(continued) SjOPu
E* J7 R Ti/o or  Ref. Branching ratios in percentage

Er: 0+X  20.1+X  66.84+4X 597.34 648.85 139.9+X

[keV] (d,d")  Tem Jr: 0Ty - (21) (4%) 1~ 3~ (67)
1438.45(8) 2(=) 45(5)  55(9)
960.7+X (67) 100
966.5+X (77)
1465.7(6) 57 03Th14
1488.17(7) (1)
986.8+X (87T)
998.3+X (77) [100]
1518.7(13) 6~ 03Th14
1525.86(8) (0F) 85(11)
1539.1 (137)
1539.67(6) (17) 4.2(4)  0.8(1)
1558.87(5) (27) 41(2) 45(6)
1054.94+X (87)
1574 75Th11l
1580.0(14) 7 03Th14;
1607.72(15) (17) 75Th11l 10(3)
1104+X (97)
1105+X (107)
1626.77(15) (17)
1633.37(8) (17) 1.1(8)
1641(5) 75Th1l
1675(2) 75Th11
11724+X (107)
1710.43(8) (27) 22(4) 35(8)
1745.6 (16™)
1752(3)
1775.30(20) (17)
1784(3)
1796.34(15) (17)
1808.00(20)  (1—,2%) 50(15)  20(6)
1841.4 (157)
1344.5+X (17)
1861(3)
1360.94+-X (27)
1386.64+-X (37)
1902(3) 75Th11l
1917.8(3) (17) 75Th11
1421.44X (47)
1954.50(10) (27) 24(5) 42(11)
1465.74+X (57)
1996.40(20)  (17,27) 60(24)
1518.7+X (67)
1580.54+-X (77)
2117.60(20)
2127.4 X

Landolt-Bornstein
New Series 1/19B3



Excitations from reactions with charged particles 16
(continued) SjOPu
E* J7 R Ty o or Ref. Branching ratios in percentage
Ef: 0+X 20.1+X 66.8+X 597.34 648.85 139.9+X
[keV] (d,d") Tem JI (0T) (27) (4%) 1~ 3~ (61)
2152 (187)
16561+X (87)
2182.5 (177)
1732+X (97)
1816+X  (107)
2561 (197)
2591 (207)
2184+X (0T)
2276+X (0T)
2375+X (0F)
2435+X (0T)
2453+X (0T)
2975 (217)
2483+X (0T)
3061 (227)
2800+X (0F)
3423 (237)
3560 (247F)
3903 (257)
4088 (26T)
4414 (277)
Ref.
Ref.
. . 240
Energy levels and branching ratios [00Sh04]. Part 3 94 Pu
E* JT Branching ratios in percentage
Ef: 74233 747.8  239.24+X  365+X 958.85 1001.93 1037.52 1041.8 1055.7 554.7+X
[keV] Ji 5T (10%)  (8%) (10*)  (27)  (37) (47) (12)  (97) ({17)
365+X (10™) X
992.2(6) (4%) 19(7)
1037.52(6) (47) 2.9(4)
1041.8(4) (127%) 100
1161.53(7) (67) 8.9(7)
1177.50(10)  (3*) X X
1276.8 (117) X X X
1308.74(5) (57) 59(3) 0.9(1) 13.3(7)
806.2+X (27) 3.4
1375.6(6) (147) 100
986.8+X (8%) X
1539.1 (137) X

1539.67(6)

0.31(9)

Landolt-Bornstein
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Excitations from reactions with charged particles 17

(continued) 330 Pu

E* J7 Branching ratios in percentage
Ef: 74233 7478  239.2+X  365+X 958.85 1001.93 1037.52 1041.8 1055.7 554.74+X
keV] Jie 5T (10%) (8%) (10%)  (27)  (37) (47) 127y (97)  (17)

1054.94X  (87) 100
1105+X (10%) x
1796.34(15)  (17) 27(10)

Energy levels and branching ratios [90Sh04]. Part 4 3301:)11

E* JT Branching ratios in percentage
Ef: 1089.45 589.7+X 1115.53 1136.97 1161.53 1223.00 1276.8 806.2+X 1321.10 825.6+X
keV] Jr: 0F (37) 67y (2% (67) (@2f)  (117) (27) 37)

1308.74(5)  (57) 13.1(7) 2.4(2)
806.24X  (27) 1.8
825.64X  (37) x
851.14X  (47)
882.8+X  (57)
1539.1 (137) x
1607.72(15)  (17)
1633.37(8) ) 3.8(8)
1710.43(8) ) 10(2)
1796.34(15) )
1360.9+X )
)

1386.6+-X

27(7) 37(10)
<93 41(10)
61

24
Energy levels and branching ratios [90Sh04]. Part 5 9 40Pu

E* J7 Branching ratios in percentage
Ef: 836.04+X 846.84X 851.14+4X 1375.6 866.0+X 882.84+4X 892.44X 920.7+X 960.74+X 966.5+X
[keV] Ji (17) (27) (47) (14%) (37) (57) (6%) (67) (67) (77)

882.84X (57 X

920.7+X  (67) x X
1539.1  (137) X

17456 (161 X

18414 (157) X

1344.5+4X (1 [100]

1360.9+X < 17 41

1386.64X (
1421.4+X
1465.74X {
1518.74X {
1580.54X

60(16) 39 1

)
|

=) 98(14) <42 2
)
) [100]
)

100

Landolt-Bornstein
New Series 1/19B3



Excitations from reactions with charged particles

18

Energy levels and branching ratios . Part 6 SjOPu

E* J7 Branching ratios in percentage

Ef: 998.3+X 1539.67 1055+X 1104+X 1172+X 1745.6 1841.4 2152 21825 2561

keV] Jie (7T7) {17) 87) {97) (10=)  (6%) (157) (18%) (177)  (197)

1841.4 (157) be

1580.5+X  (77) X

2152 (18*) X

1651+X (87) X

2182.5 (177) x x

1732+X (97) X

1816+X (107) X

2561 (197) X X

2591 (201) X

2975 (217) X

. . 240

Energy levels and branching ratios . Part 7 94 Pu

E* J7 Branching ratios in percentage

Ef: 2591 2975 3061 3423 3560 3903

[keV] JE: (20T) (217) (227F) (237) (247) (257)

3061 (227) X

3423 (237) X

3560 (247) X

3903 (257) X

4088 (26T) X

4414 (277) X
Energy levels and branching ratios [94Ak06] [05Ma8§]. giju

E* 2J™ o (dp) nlj o (dyp) o (dt) o (d,t) o(r,a) o (dd) Ty;or Ref.

[keV] pb /st pb/sr pb/sr pb/sr ub/sr ub/sr Iem

0.0 5% 13 5+4[622] 17(4) 53(6) 63(14) 14.29(1) yr  [65Br22

41.972(1) 7t 5+[622] <4 10(4) 72Br46

95.780(1) 9t 97 5+[622] 101(10)  204(15) 280(28) 10(2) 65Br22

161.314(4) 11T 12 5+[622] 17(8) 50(20) 65Br22

161.685(1) 1t incl 14[631]  incl incl 0.88(5) us

170.940(1) 3+ 41 3+[631]  40(7) 312(60)  520(68)  3.0(6)

175.052(1) Tt incl incl incl

222.988(1) 5+t 5+[631]

231.935(9) 9t 35 33(6) 30(8)

235(4) 13* 5+[622] 48(12) 5.7(8)

244.890(1) 7t 6 5+[631]  14(4) 43(15) 45(11) incl

Landolt-Bornstein
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Excitations from reactions with charged particles 19

(continued) 331 Pu

E* 2J7 o (d,p) nlj o (dp) o (dt) o (d,t) o(r,a) o (dd) Typor Ref

[keV] ub /st b /st pb /st b /st b /st ub /st I

301.17(2) 1+ 10 13(5) 8(2) ~ 3.8(9)

337 1,3 144(15)

337.136(2) 9+t 18 5+[631]  22(4) 100(15)  incl 5.0(9) 65Br22

373(2) 11+ 10(4) 10(4) 72Br46

376 1,3 05Mag88

385(3) (13%) 05Ma88

404.453(2) 9y~ 05Ma88

408.899(3) (1)~ 05Ma88

446(2) 11~ 3 8(3) 18(8) 18(4) 1.3(4)

473 (1,3)

495(10) 50(10)

503(3) 13+ ~5 1.8(5)

518.812(3) 5~ 60(10)

534.20(1)

561.421(5) 7= 17 18(5) 34(12) 160(10)

570(2) 15~ 45(8) 28(2)

614.836(9) (97) 70(10)

645(9) ~0.5

681 1,3

755.174(2) 1t 131 131(18)  13(6) 2.1(6)

769.269(4) 1~ <40 116(15)

779.150(2) 3~ 92 111(17)  30(10) 233(24)

784.152(3) 3t

800.443(5) 3t 266 7+[613]  287(30)  50(20)

800.479(6) 5+ incl 1+[620]

810.946(4) 57 <75 50(20) ~80 72Br46

831.587(7) 5t 148 155(20)  150(50)  423(51) =~3.4 65Br22

833.3(1) 7 05Ma88

834.84(2) 3t-7t 05Ma88

841.957(2) 1~ 67 82(25) 195(80)

850.539(2) 3~

863(2) 44 56 85(35)

869.383(7) el

877(2) (%) ~19 ~3.3

897.50(2) (57)

898(2) (9%) 98 14+[620]  101(15)  23(6)

918(2) (77) 72 77(14) 8(3)

929.7(2) 3-7 107(10)  6.8(9)

931(2) (9%)

937(2) (117) 70(13) 83(15)

940.31(1) 3t 63

942.583(5) 3t

950(3) 44(10) 30(12)

964.94(1) 1~

974(2) 72 71(13) 235(40)  440(60)

Landolt-Bornstein
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Excitations from reactions with charged particles 20
(continued) 331 Pu
E* 2J7 o(dp) nlj o (dp) o (d,t) o (d,t) o(r,a) o(dd) Typor  Ref
[keV] b /st b /st ub /st b /st ub /st pb /st TIem
994(3) (11t) 32 36(9) 47(15) 5(2) 65Br22
995.60(1) 3~ incl incl incl 72Br46
1009.44(1) 3~ <20 112(25)  219(28) 72Br46
1020(3) (1,3) 59 63(12) <10 65Br22
1049 1,3 05Ma88|
1062(3) 22(8) 51(10) 108(22) 72Br46
1084(3) 45 41(10) <15 65Br22
1090.023(5) 3~ <15 145(20)  318(32)  3.6(7)
1118(3) <10 25(9) 57(16)
1173 (1,3)
1179(2) <10 107(15)  172(28)  11(2)
1196 (1,3)
1206(3) 34(12) 116(15)  310(31) 72Br46
1223.84(1) 1,3 22(10) <6 72Br46
1244(3) 35(11) <6 72Br46
1253.79(1) 37,57 32(12) <6 05Mag8
1268.86(5) 1,3 05Mag8
1277(4) 30(17) <6 72Br46
1288(4) 17(7) <6 72Br46
1296.70(5) 3~ 28(10) <6 05Mag8
1309(4) 28(10) <6 72Br46
1316.2(1) 1,3 05Mag8
1347(3) 30(10) <6 72Br46
1351.6(2) 1,3 32(12) <6 72Br46
1357.68(3) 1,3 incl 05Ma88
1362.83(8) 05Mag8
1384(3) 113(23) <6 72Br46
1390(6) <10 53(10) 117(16) 72Br46
1441(4) 20(9) <6 72Br46
1452(5) 30(15) <6 72Br46
1472.08(12) <10 30(5) 78(15) 72Br46
1478.18(13) incl incl 05Ma88
1489(5) 20(10) <6 72Br46
1501.32(21) 05Ma88
1505.21(19) 05Ma88
1513.97(10) 05Mag8
1523.73(5) 05Mag8
1530.91(20) 05Mag8
1546(5) 25(12) <6 72Br46
1594(5) 22(10) <6 72Br46
1611.02(3) 05Mag88|
1762(3) 129(20)  14(5) 72BrA(
1801(4) 48(20) 21(9) 72Br46
1826(4) 50(20) <6 72Br46
1868(5) (15)~ 20(3) 71E102|

Landolt-Bornstein
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Excitations from reactions with charged particles 21

(continued) 331 Pu
E* 2J" o (d,p) nlj o (d,p) o (d,t) o (d,t) o (1T,a) o (d,d") Ty)5 or Ref.
[keV] b /st ub /st ub /st b /st ub /st ub /st I
1944(5) 4.2(9) 71E102
1991(4) 6(1) 71E102
~2045 R 71E102
2199 1,3
~2200 21(3) ps
2200+-X 32(5) ns

[72Brd6|  [72Br46|  [71EI02]  [71E102]  [72Br46| Ref.
Two sets of o (d,p) [65Br22} [72Br46], o (d,t) and o (d,d’) were measured at 140°, data
for 90° can be found in [72Br46]; independent measurements of ¢ (d,t) and o (7,«) (at right) were
performed in [71E102]; see also nfj assignment from Adopted Levels in Supplement.
Data for this isotope are considered in vol. LB I/18C.
Energy levels and branching ratios lo4Ako6] [05Ma88|. Part 2 gjlpu
E* 2J7 Branching ratios in percentage
Ef: 0.0 41.9 95.7 161 162 170.9 174.94 231.76
[keV] 2JF: 5t 7t 9t (11t) 1t (3%) 7t 9t
41.972(1) 7t X
95.780(1) 9t X
161.314(4) 11+ X
161.685(1) 1+ X
175.052(1) 7t 76 22.3(11) 1.21(7)
231.935(9) 9+t 57(4) 33(2) 10.6(6)
301.17(2) 11+ 46(16) 54(23)
404.453(2) (9)~ X 73(8) 27(8)
518.812(3) 5~ ~80 20(2)
561.421(5) 7 67(27) ~33
755.174(2) 1" 95 5.3
769.269(4) 1~ 72 28
784.152(3) 3t 50 30 20
831.587(7) 5t X
841.957(2) 1~ 44 27.8 27.8
850.539(2) 3~ 71 29
929.7(2) 3-7 b'e b'e
940.31(1) 3t 7 23
964.94(1) 1- 46 54
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Excitations from reactions with charged particles 22
. . 242
Energy levels and branching ratios . 94 Pu
E* J" o (pt) R o(dd) R Ty /o or Ref. Branching ratios in percentage
Ef: 0.0 44.5 147 306 518
[keV] rel. (p,t) wpb/st  (d,d") Iem Jr 0t 2+t 4t 6+ 8
0.0 0" 1.0 10-103  4.82  375000(2000) yr [72Malb
44.54(2) 2+ 0.20 3763 2.07  158(3) ps 72Mald X
147.3(2) 4+ 0.07 294 1.04 72Malb X
306.4(2) 6" 53 72E108 X
518.1(5) 8 8 72E108 X
778.6(8) 10* 32 72E108 X
780.5(1) (17) incl 35(1) 65
832.3(3) 3~ 93 1.91 72E108 X X
865 3 72E108
927 (57) 20 72E108
956 (0T)  0.17 0.24 72Malb
992.5(3) (2T) 0.10 (0.2) 3 72Malb X
1019(1) 3~ 132 1.06 72E108 X
1039.2(3)  (1t,2%) X
1064.0(9) (4-) X
1084.4(12) 12+
1092.1(2) (6T) 39(2) 61
1102(4) 2Ty 0.05 36 1.44 72Mald
1122 (57) 22 72E108
1151(1) (27) X
1154.5(2) (37) 70(10) 30(6)
1181.6(2) (27) 9(1) 75(3) 16(3)
1204 38 72E108
1259 7 72E108
1357.2(3)
1401.0(2)  (0,17)
1428.0(4) (27) 31(13)
1431.7(16) 14+
1501 11 72E108
1517.6(1) (17) 35(2) 65(2)
1613 24 72E108
1638 7 72E108
1650 (37) 73 0.79 72E108
1683 14 72E108
1701 6 72E108
1745.1(18)
1776 6 72E108
1816.7(20) 16+
1825.8(10)  (4™1) 6 72E108 X
1871.4(3) 100
1874.1(2) 18(4)
1903.6(3) 69(3)
1949.8(2) (1,2%) 73(3) 27(3)
1969.9(2) (1,2%) 70(3) 30(3)
~2000 3.5(6) ns
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Excitations from reactions with charged particles 23

(continued) 242Pu
E* J7 oc(pt) R oc(dd) R Tyjp or  Ref. Branching ratios in percentage
Egf: 0.0 44.5 147 306 518

[keV] rel. (p,t) ub/st (d,d)  Tem Jr:o 0t 2+ 4t 6t 8T
~20004+Y 28 ns

2091.8(20)

2236.0(24) 18+

2246.0(4)  (1,2%) 43(14)  57(14)

2331.3(2) (2%)

2437.5(21)

2636(3) 20+

3163(4) 99+

3662(4) 24+

4172(4) 26"

[72Mal5| [70Ma29| [72ElOS| Ref.

Additional data on this isotope can be found in [72Va20).
o (p,b) [72Mal5] and (d,d’) [72EI08] were measured at 60° and 125°, respectively.

The ratio R of the cross section of the excited state to that of the ground state [T0Ma29] is given.
Ratio R between o (d,d") at 90° and 125° was used for the estimation of J™ [72EI08]
Data for this isotope are considered in vol. LB I/18C.

Energy levels and branching ratios . Part 2 242Pu
E* J7 Branching ratios in percentage
By 7786 780.45 8323 10844 1092.1 1151  1431.7 1517.6  1816.7  2236.0
[keV] Jr:o 10t (17) 3~ 12+ (61) (27)  14* (17) 16+ 18+
1084.4(12) 12+ X
1357.2(3) X
1401.0(2) (0,17%) 100
1428.0(4) (27) 69(7)
1431.7(16) 14+ X
1816.7(20) 16+ X
1871.4(3) <96
1874.1(2) 82(7)
1903.6(3) 31(6)
2091.8(20) X
2236.0(24) 18+ X
2331.3(2) (27) 22(4) 78(7)

2686(3) 20+ x
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Excitations from reactions with charged particles 24

Energy levels and branching ratios . Part 3 szpu
E* J7 Branching ratios in percentage
Ef: 2686 3163 3662

[keV] JI 20" 22 24+
3163(4) 22+ X
3662(4) 24+ X
4172(4) 26+ X

. . 243

Energy levels and branching ratios 94 Pu
E* 2J™ o (d,p) nlj o (dp) o(dp) o(dt) R Ref. Branching ratios in percentage
Ef: 0.0 58.1 125 287 333

[keV] ub/st pub/sr ub/sr  ub/sr 2JF: T 9t 11t 5t 7t
0.0 7t 7+[624] 17(6) <2 11.4 0.56  [72Br46
58.1(4) 9t 11 7+[624] 13(4) <2 27.3 0.54 |65Br22
124.6(10) 11t 13 17(3) <2 29.5 0.34 65Br22
204.4(15) (13%) <2 4.8 ~0.20 [76Ca25|
287.4(3) 5t 8 11(2) 100 685  0.90 [65Br22 98(14) 1.8(4)
333.2(4) 4 <1 8.1 0.55 [65Br22 39(17) 61(12)
383.6(4) (11) X
~388 (9+) 121 54[622] 145(20) 92 456 0.80
392.0(5) (3") incl 14[631] incl
402.6(3) 9~ 94(8) =~1.7  4.4(9)
446.8(4)  (5%)
450.1(15) (7+) <2 22 0.46
454(6) 11~
466.7(15) (1171) 10.0 42.7 0.52 |76Ca25
536.6(15) (1371) 3.8 15.6 ~0.15 [76Ca25
564.5(15) (9%) 19 23(6) 19.3 108 0.43 [65Br22
595.3(15) (157) 28(16) 25.5 47.2 0.15 |72Br46
625.6(4) (1) 286 14+[620] 325(25) 65Br22
626(2) (9%)  incl incl 194 29.8  0.90 [76Ca25|
653.8(4)  (31) 14+[620] 38(10) 15 4.3 ~0.6 [72Br46
677.2(5) (5T) 165 14+[620] 158(12) 115 28.9 0.50 [65Br22 X
703.9(4) (37) 13(8)  10.6 9.3 0.78  [72Br46 X
734.1(20) <15 10 0.25 [76Ca25|
741.8(15) (7*) 50 14+[620] 40(20) 52.5 15 0.25 |65Br22
TT7(3)* [97] 14[620] 35(4) 72Br46
790.7(4)  (37) 175 176(10) 127 74 1.1 658122
809.5(3) 17,3 102 22.8 0.63 [76Ca25|
813.8(2) 3t 116 135(15) 65Br22 38(4) 39(4) 12(2)
834.4(15) (7—) 153 140(15) 108 7.8 1.02  |65Br22
845.4(4) (bT) 84 85(10) 66.7 10 0.89 [65Br22 <19  25(13) 75(8)
873.7(10) (17) 59 70(7)  45.3 <3 658122
884(3) <30 9.7 0.8  [76Ca25
895.6(15) (7T) 62 60(8)  58.4 <12 [65Br22
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Excitations from reactions with charged particles 25
(continued) 333Pu
E* 2J™ o (d,p) nlj o (dp) o(dp) o(dt) R Ref. Branching ratios in percentage
Ef: 0.0 581 125 287 333

[keV] pb/sr pub/st ub/sr ub/sr 2JrF: 1t 9t 11t 5t 7t
905.7(5) (17) <30 360 0.55 76Ca25

920.6(15) (117) 39 41(9)  35.7 <6 65Br22

948.0(4) (37) <15 204 0.52 76Ca25

954(2) 9ty 71 70(10)  60.8 <12 65Br22

981.0(4)  (5%) 35 45(10) 245 124 0.59  [65Br22 15(6) <23
1044(2) 101 112(15) 81.4 20.4 ~0.17  |65Br22

1080(2) (97) 14.1 204 0.37 76Ca25

1114(3) 9.4 <3 76Ca25

1130(1) 1*.3 <4 32.2 0.53 76Ca25

1145(3) 7 <6 76Ca25

1176(1) 3T,5T 6 9.1 0.63 76Ca25 29(6) 56(8) <5.6
1197(3) 18(10) 13 <4 72Br46

1213(2) 22 268 0.53 76Ca25 57(29) 43(20)
1220(2)* 38(8) 72Br46

1233(3) 8.6 <6 76Ca25

1243(3) <4 13.5 0.45 76Ca25

1265(3) 8.8 <6 76Ca25

1286(3) 26(7) 24.3 <6 72Br46

1299(2) <6 24.5 ~0.2 76Ca25

1301.6(5) 1,3

1324(2) 56(15) 39.6 <6 72Br46

1354(2) <7 27.0 ~0.22 |76Ca25

1359(3) 14.3 <9 76Ca25

1367.8(6) 1,3 32(10) 72Br46|

1387.4(4) 3t <4 174 0.44 76Ca25 52(20)
1403(3) 13.7 <4 76Ca25

1420.5(6)  (31) <6 8.2 0.46 76Ca25 50(26)
1434.7(4) 193

1444(3) 22 4.9 ~0.5 76Ca25

1465(3) 8 6.3 ~0.5 76Ca25

1491.0(10) 1,3 132(30) 85 <3 72Br46

1516.6(10) 3

1580(3)* 46(8) 72Br46

1641(4)* 92(15) 72Br46

1700(300)

1759(5)* 28(10) 72Br46

1808(2)* 86(20) 72Br46

[65Br22| [65Br22| [72Brd6| [76Ca25| [76Ca25| Ref.

76Ca25| Ref.

* Not included in Adopted Levels [81E108].
Given here three sets of o (d,p) [65Br22| |[72Br46 [76Ca25] were measured at 140°, 140° and 150°,
respectively; o (d,t) [76Ca25| was measured at 150°; ratios R of (d,p)- and (d,t)-cross sections
measured at 90° and 150° given in Supplement were used in [76Ca25| for J™ and nfj assignments.
Data for this isotope are considered in vol. LB I/18C.
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Excitations from reactions with charged particles 26

Energy levels and branching ratios Part 2 333Pu
E* 2J7 R Ty or Ref. Branching ratios in percentage
Ef: 3836 3920 446.8 625.6 653.8 6772 703.9
[keV] Tem 2Jr: 17y (3% () (an) @) 6hH @37)
0.0 7t 4.956(3) h  [72Br46
58.1(4) 9+t 65Br22
124.6(10) 11" 658122
204.4(15)  (13*) 76Ca25
287.4(3) 5t 17 65Br22
333.2(4) 7t 65Br22
383.6(4) (1t) 0.33(3) s
~388 9%y 1.3
392.0(5) (3%)
402.6(3) 9~
446.8(4) (5%)
450.1(15)  (71)
454(6) 11~
466.7(15)  (11t) 1.3 76Ca25
536.6(15)  (137)  <0.6 76Ca25
564.5(15)  (9T) 0.9 65Br22
595.3(15) (157) 0.33 72Br46
625.6(4) (1+) 65Br22 95(18)  4.8(15)
626(2) 9ty 1.3 76Ca25
653.8(4) (3T) =15 72Br46 X
677.2(5) () 1.3 65Br22 100
703.9(4) (37)  0.68 72Br46
734.1(20) 76Ca25
741.8(15)  (7T)  0.91 658122
TT7(3)* [97] 72Br46
790.7(4) (37)  1.55 658122 [100]
809.5(3) 17,3 1.55 76Ca25
813.8(2) 3t 65Br22 11(4)
834.4(15) (7))  1.58 65Br22
845.4(4) (bty 0.8 658122
873.7(10)  (17)  1.43 658122 X
884(3) 76Ca25
895.6(15)  (7T)  0.98 65Br22
905.7(5) (1) 76Ca25 <34 100
920.6(15) (117) 0.88 658122
948.0(4) (37) 76Ca25 438(5) 24(8) 28(3)
954(2) 9%y 0.86 65Br22
981.0(4) (5F)y 147 65Br22 47(6) 38(8)
1044(2) 0.70 65Br22
1080(2) 9ty 1.0 76Ca25
1114(3) ~0.5 76Ca25
1130(1) 17,3 76Ca25 56(6) 44(5) <30 <21
1145(3) ~0.3 76Ca25
1176(1) 3t5t =03 76Ca25 3.0(10)  3.8(10)
1197(3) 1.8 72Br46
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Excitations from reactions with charged particles 27
(continued) gf’Pu
E* 2J7 R Ty or Ref. Branching ratios in percentage
Ef: 383.6 392.0 446.8 625.6 653.8 677.2 703.9
keV] Tem 27f: (1%) @35 6h)  an) @Y 5H 37)
1213(2) 1.4 76Ca25
1220(2)* 72Br46
1233(3) 1.7 76Ca25
1243(3) 76Ca25
1265(3) 1.3 76Ca25
1286(3) 1.1 72Br46
1299(2) 76Ca25
1301.6(5) 1,3 30(11) 70(7) <26
1324(2) 0.88 72Br46
1354(2) 76Ca25
1359(3) ~1.0 76Ca25
1367.8(6) 1,3 72Br46| 39(20) 14(7) 47(7)
1387.4(4) 3T 76Ca25 <55
1403(3) 1.6 76Ca25
1420.5(6) (3%) 76Ca25 ~20 30(6)
1434.7(4) 193 26(4) 9(6)  16(3)
1444(3) 0.8 76Ca25
1465(3) ~1.0 76Ca25
1491.0(10) 1,3 1.3 72Br46
1516.6(10) 3 X
1580(3)* 72Br46
1641(4)* 72Br46)
1700(300) 45(15) ns
1759(5)* 72Br46
1808(2)* 72Br46
Ref.
Ref.
. . 243
Energy levels and branching ratios Part 3 94 Pu
E* 2J7 Branching ratios in percentage
Ef: 790.7 809.5 948.0
[keV] 2JF: (37) (17,3) (37)
1176(1) 3T,5T 7.6(13)
1387.4(4) 3t 48(7)
1434.7(4) 1.3 14(3) 36(4)
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Excitations from reactions with charged particles 28

Energy levels and branching ratios . 334].311
E* J7 oc(dd) o(dd) R Ty o or Ref. Branching ratios in percentage
Ef: 00 442 155 318 535
[keV] ub/st pb /st (d,d)  Tem Jr.ooot 2t 4T 6T 8"
0.0 0t 50-10°  10-10° 4.8 8.00(9)-107 yr  [75Th1l
44.2(4) ot 10400 4592 2.3 156(4) ps 75Thll X
155.0(5) 4+ 615 262 2.4 75Th11 X
317.9(5) 6" 90 81 1.1 75Th11l X
535.0(5) 8t 14 75Th11 X
708(4) (2+,37)
802.4(8) 10t X
957(2) (37) 367 147 2.5 75Thll
1015(2) 2ty 278 82 3.4 75Th1l
1068(4) (57) T4 75 1.0 75Th11
1068 incl incl
1108(2) (37) 368 125 2.9
1115.9(12) 12+
1194(3) (57) 19 21 0.9
1206.3 (77) X
1210(3) 32 16 2.0 75Thll
1216.0 (8) X
1353(4) 11 75Thll
1378(3) (100) 21 75Thll
1395.3 (97) X
1434(3) (150) 36
1471.0(16) 14+
1613(3) 37y (270) 105
1627.7 (117)
1783(3) (40) 19 75Thl1l
1805(3) (30) 10 75Th11
1847(3) 10 75Th11
1863.5(20) 16+
1896(3) (70) 22
1904 (137)
2220 (157)
2289 18+
~2400 380(80) ps
2573 (177)
2742(3) 20+
2958 (197)
3215(5) 22+
3365 (217)
3690 24+
3789 (237)
4149 26+
4233 (257)
4610 28+
4696 (277)

5089 30t
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Excitations from reactions with charged particles

29

(continued) 334].311
E* JT o (d,d) o (d,d) R Ty )5 or Ref. Branching ratios in percentage
Ef: 0.0 44.2 155 318 535
[keV] pb/sr pb/sr (d,d") Tem JI 0r 2+t 4+ 67" 8+
5593 32F
6123 34+
[75Thtl|  [75Thtl]  [75Thtl| Ref.

Ratio R between o (d,d") at 90° and 125° was used for estimation of J™ [75Th11].

Energy levels and branching ratios [03Ak04]. Part 2

244
od Pu

E* J7 Branching ratios in percentage

Ef: 8024 11159 1206.3 13953  1471.0 1627.7 1863.5 1904 2220 2289
[keV] Jr: 10t 12+ (77) (97) 14+ (117) 16+ (137)  (157)  18*
1115.9(12) 12+ X
1395.3 (97) X X
1471.0(16) 14+ X
1627.7 (117) X X X
1863.5(20) 16+ X
1904 (137) X X X
2220 (157) X X X
2289 18+ X
2573 (177) X X X
2742(3) 20" b

. . 244
Energy levels and branching ratios . Part 3 94 Pu

E* JT Branching ratios in percentage
E;: 2573 2742 2958 3215 3365 3690 3789 4149 4233 4610
[keV] JI (177) 20" (197) 22+ (217) 24+ (237) 26 (257) 28+
2958 (197) be
3215(5) 227F X
3365 (217) X
3690 24 X
3789 (237) X
4149 26" X
4233 (257) X
4610 28% X
4696 (277) X

5089 307"
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Excitations from reactions with charged particles 30

Energy levels and branching ratios . Part 4 334].:)11
E* JT Branching ratios in percentage
Ef: 5089 5593
[keV] JI 307 32+
5593 32+ X
6123 34+ X
Energy levels [92Ak05]. giSPu

E* 2J7™ Ty /o or Ref.
[keV] Iem
0.0¢ (97) 10.5(1) h 75ErZX
217 (157) 75ErZX
246(4) 75ErZX
306(3)° (1) 75ErZX
325(2)¢ (97%) 75ErZX
355(3)° (5%) 75ErZX
423(5)° (71) 75ErZX
459(5)° (91) 75ErZX
575(4)4 (31) 75ErZX
613(4)¢ (5%) 75ErZX
637(4) (37) 75ErZX
660(3)¢ (7+) 75ErZX
675(3)¢ (77) 75ErZX
723(3)¢ (9F) 75ErZX
738(3) 75ErZX
758(4) 75ErZX
802(2) 75ErZX
1071(3) 75ErZX
1128(3) 75ErZX
1279(3) 75ErZX
1389(4) 75ErZX
2000(400) 90(30) ns

Ref.

Spin and [NnL]-assignment [75ErZX]| was based on o (d,p) measured at 90°, 120°, 150°. 5 bands
of levels a — 9/2[734], b — 1/2[620], ¢ — 7/2[613], d — 3/2[622], e — 1/2[761] are from [92Ak05].
Data for this isotope are considered in vol. LB I/18C.
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Excitations from reactions with charged particles 31

Energy levels [98Ar12]. SjGPu

E* JT T/ or

[keV] I'em

0 o+ 10.84(2) d
46 2+
155 4+
769

901

938

991 0+
1040

1212

1246

1424

1464

1548
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