Excitations from reactions with charged particles 1

Energy levels and branching ratios . ggSRn
E* J7 Ty o or Branching ratios in percentage
Ef: 0.0 635.8 1188.9 1414.3 1578.0 1658.6 1739.6
[keV] Iem JE 0t 2+ 4t 4+ 4+ 5t 6+
0.0 ot 24.35(14) m
635.8(2) 2+ 100
1188.9(2) 4+ 100
1414.3(2) At 97.8(16)  2.2(5)
1578.0(4) (4-6)* 52(24)  48(20)
1658.6(3) 4t 5t 100
1739.6(3) 6" 94(5) 5.1(10) 0.8(7)
1825.2(3) 6" 100
1905.7(3) 6" 100
1925 8F 473 ns
2128.8(5) 61,7 100
2163.4(5) 78T
2179.0(3) (57,6) 100
2319.4(4) 9~
2320.3(4) 6+t-8*
2330.3(3) (5==71) 100
2356.8(3) (57,6™) 100
2459.1(4) 6+t-8+ 100
2465.1(4) 10"
2546.0(3) (6,71) 100
2618.1(4) 10~ 11.8(7) ns
2619.0(4) 618"
2621.2(4) 11~ 3.5(7) ns
2797.4(4) 12*
2935.2(5)* 13
2954.5(4) 13
3080.8(6)* 14
3110.8(4) 127+
3198.3(4) 12—
3389.3(4) 13~
3413.1(6) (15)
3469.0(4) 14+ 3.5(14) ns
3520.7(4) 13~
3779.1(4) 14~
3851.7(6)* 16
3925.2(4) 15~
4066.4(5) 16~ 18.3(4) ns
4524.6(5) 16¢+)
4832.6(5) 18~
5178.3(5) 19~
5377.0(5) 19
5930.6(6) 21(-)
Additional data on this isotope can be found in .
* uncertain [86Mal7].

Data for this isotope are considered in vol. LB I/18C.
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New Series 1/19B3



Excitations from reactions with charged particles 2

Energy levels and branching ratios . Part 2 ggSRn
E* J7 Branching ratios in percentage
Er: 1828.3 21634 2319.4 23203 2465.1 2618.1 2621.2 27974 2935.2 3080.8
[keV] Jr.o 8t 78T 9- 10t 10~ 11~ 12+ 13 14
2163.4(5) 78" 100
2319.4(4) 9~ 100
2320.3(4) 678" 100
2465.1(4) 10t 100
2618.1(4) 10~ 81(2) 15.7(9) 3.2(9)
2619.0(4) 6T-8T 100
2621.2(4) 11~ X X
2797.4(4) 12+ 51(13) 49(8)
2935.2(5)* 13 100
2954.5(4) 13 100
3080.8(6)* 14 100
3110.8(4) 12+ 100
3198.3(4) 12~ 100
3389.3(4) 13~ 89(4)
3413.1(6) (15) 100
3520.7(4) 13~ 45(3)
. . 208
Energy levels and branching ratios . Part 3 36 Rn
E* JT Branching ratios in percentage
Ef: 31108 3198.3 3389.3 3413.1 3469.0 3520.7 3779.1 3925.2 4066.4 4832.6
[keV] Jreoo127 12~ 13~ (15) 14+ 13~ 14~ 15~ 16~ 18~
3389.3(4) 13~ 11.1(18)
3469.0(4) 14+ 100
3520.7(4) 13~ 55(3)
3779.1(4) 14~ 42(3) 58(2)
3851.7(6)* 16 100
3925.2(4) 15~ 49(3) 37(3) 15(5)
4066.4(5) 16~ 100
4524.6(5) 16 100
4832.6(5) 18~ 100
5178.3(5) 19~ 100
5377.0(5) 19 100
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Excitations from reactions with charged particles 3
. . 208
Energy levels and branching ratios . Part 4 36 Rn
E* J7 Branching ratios in percentage
Ef: 5178.3
[keV] JE 19~
5930.6(6) 21(-) 100
: . 209
Energy levels and branching ratios . 86 Rn
E* 2J7 T3 or Ref. Branching ratios in percentage
Ef: 0.0 110.1 797.80 1173.98 1465.53
[keV] I'em 2JF 5~ 1~ 9~ 13+ (137)
0.0 57 28.5(10) m
110.1(1) 1- 100
214.7(2) (37) 74(19) 26(10)
327(7)
382.3 (37) 96Xu02
547.1 (77) 96Xu02
652.6 96Xu02
690.1 (17,37) 96Xu02
797.80(10) 9~ <1.4 ns 100
867.7 96Xu02
1020.7 96Xu02
1173.98(13) 13* 13.4(13) us 96Xu02 100
1327.3 96Xu02
1352.7 96Xu02
1383.2 96Xu02
1388.2 96Xu02
1465.53(13) (137) <14 ns 100
1561.55(14) (157) <1.4 ns 55(4) 45(4)
1588.3
1610.67(15) (177) <1.4 ns
1687.41(15) (197) 0.69(21) ns
1766.9 96Xu02
1931.3 96Xu02
2238.16(17) (217) <14 ns
2418.71(18) (217) 8.73(21) ns
2501.29(18) (237) <1.4 ns
2744.15(21) (2371) <1.4 ns
2848.48(18) (257) <1.4 ns
2864.6(3) <1.4 ns
2957.58(18) (277) <1.4 ns
3049.9(4) <1.4 ns
3157.48(21) (297) 13.9(21) ns
3400.6(3) <1.4 ns
3539.9(3) (27%) <1.4 ns
3636.78(23) (35T) 3.0(3) us
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Excitations from reactions with charged particles 4

(continued) 209Rn

E* 2J7 Ty or  Ref. Branching ratios in percentage

Ef: 0.0 110.1 797.80 1173.98 1465.53

[keV] I 2JF: 57 1~ 9~ 13+ (137)

3671.5(4) (297T) <1.4 ns

3987.0(4) (3171) <1.4 ns

4182.4(4) (337T) <1.4 ns

4583.6(4) (35+> <1.4 ns

4833.7(3) (417) 10.0(4) ns

4988.0(4) (377) <1.4 ns

5216.9(4) (417%) <1.4 ns

5819.8(4) (4371) <1.4 ns

6538.0(5) (47%) <1.4 ns

6772.1(6) (49T) <1.4 ns

6826.1(6) (497) <1.4 ns

7307.7(7) (51) <1.4 ns
Additional data on this isotope can be found in [96Xu02].

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

: . 209R

Energy levels and branching ratios [91Mal6|. Part 2 n

E*

[keV]

2J7

Ef:
2J7:

(157)

(177)

Branching ratios in percentage
1561.55 1610.67 1687.41 2238.16 2418.71 2501.29 2744.15 2848.48 2864.6 2957.58

(197) (217)

(211) (237)

(23%)

(257)

(277)

1610.67(
1687.41(
2238.16(
2418.71(
2501.29(
2744.15(
2848.48(
2864.6(3
2957.58(18)
3049.9(4
3157.48(21)
3400.6(3
3539.9(3

5)
5)
7)
8)
8)
1)
8)

1
1
1
1
1
2
1
)
1
)
2
)
)

100

100
18(5)

82(5)
100
100

74(4)

100
26(4)
100
75(5)

100
30

25(5)
100

100
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Excitations from reactions with charged particles 5
: . 209R
Energy levels and branching ratios [91Mal6|. Part 3 36 1

E* 2J7 Branching ratios in percentage

Ef: 30499 315748 3400.6 3539.9 3636.78 3671.5 3987.0 41824 4583.6 4833.7
[keV] 2J7: (297) (27T)  (35T) (29%)  (31F)  (33T)  (35T)  (417)
3539.9(3) (277F) 26 26 ~18.5
3636.78(23)  (35T) 100
3671.5(4) (297) 100
3987.0(4) (311) 100
4182.4(4) (33%) 100
4583.6(4) (35T) 33 67
4833.7(3) (417) 100
4988.0(4) (377) 35.7 64
5216.9(4) (417) 100
5819.8(4) (43%) 53

: . 209
Energy levels and branching ratios . Part 4 36 RII
E* 2J7 Branching ratios in percentage
I 5216.9 5819.8 6538.0 6826.1
[keV] 2JF: (417%) (43%) (47%) (4971)
5819.8(4) (4371) 47.1
6538.0(5) (477%) 100
6772.1(6) (49T) 100
6826.1(6) (49T) 100
7307.7(7) (51) 100
. . 210
Energy levels and branching ratios . 36 Rn

E* J7 T1/2 or
[keV] ch
0.0 0t 24(1) h
643.8(1) 2+
1461.4(1) (4)F
1545.1(1) (4)F
1664.6(1) (6)F 7.6(7) ns
1664.64+X (8% 644(40) ns
2265.7+X (9)* <21 ns
2376.8+X (10)* <14 ns
2562.3+X (11)~ 64(3) ns
2922.44-X (12)* <1.4 ns
3109.74+X (12)~
3247.7+X (14)* 76(7) ns
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Excitations from reactions with charged particles 6
(continued) géORn
E* J7 T1/2 or
[keV] T
3404.0+X
3812.0+X (17~ 1.06(5) us
3863.7+X (157) <8 ns
3919.6+X (16™)
4898.6+X
4993.2+X (20)F 12.3(9) ns
5025.94-X (1871)
5380.7+X (1971)
5383.4+X X+
5684.1+X X+
5866.04+X (21)F
5875.7+X (19)* <7 ns
6035.3+X (20)* <7 ns
6468.3+X (22)F 1.04(7) ps
6894.24-X <35 ns
7310.1+X (25)~ 34(2) ns
8555+X (28)* 1.8(2) ns
9249+X (29,30)
97644+-X (30,31)
10086+X (31,32)
Additional data on this isotope can be found in m m
. . 210
Energy levels and branching ratios . Part 2 86 Rn

E* J7 Branching ratios in percentage
Ef: 0.0 643.8 14614 1545.1 1664.6 1665+X 2266+X 2377+X 2562+X 2922+X
[keV] JE 0T o2t @)t (4t (e (8F) (9)F ot - an- o at
643.8(1) 2+t 100
1461.4(1) (4 100
1545.1(1) (4t 100
1664.6(1)  (6)™ 93(1)  6.6(5)
1664.6+X (8T X
2265.7+X (9T 100
2376.8+X  (10)* 97.9(3)  2.1(3)
2562.3+X  (11)~ 19(4) 81(4)
2922.4+X  (12)* 100
3109.7+X  (12)~ 100
3247.7+X  {14)T 100

3404.0+X ~38

Landolt-Bornstein
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Excitations from reactions with charged particles 7

Energy levels and branching ratios . Part 3 géORn

E* J7 Branching ratios in percentage

Ef: 3110+X 3248+X 3812+X 3864+X 3920+X 4899+X 4993+X 5026+X 5381+X 5383+X

[keV] Jr:o(12)-  (14)t  an- 157y (161) (200 (18*t)  (19t) XM

3404.0+-X ~62

3812.0+X (17)~ 100

3863.7+X (157) 100

3919.6+X (167) 100

4898.6+X 72 ~28

4993.2+X  (20)T 100

5025.9+X (18T) 100 <66

5380.7+X (19T) 16(2) 84(8)

5383.4+X X(*) 100

5684.1+4X X+ 100

5866.0+X (21)T 100

5875.7+X (19)T 33 24

. . 210

Energy levels and branching ratios . Part 4 86 Rn

E* JT Branching ratios in percentage

Ep: 5684+X 58664+X 5876+X 60354+X 6468+X 6894+X 7310+X 8555+X 9249+X 9764+X
[keV] Jr: X nt a9t (2007 (22)* (25)=  (28)t  (29,30) (30,31)
5875.7+X  (19)F 43
6035.3+X  (20)* 100
6468.3+X  (22)F 21(4) 79(4)
6894.24+X 100
7310.14+X  (25) 88 ~12
8555+X  (28)*F 100
9249+X  (29,30) 100
9764+X  (30,31) 100
10086+X  (31,32) 100
Energy levels and branching ratios [04Bra5) [01Ar04] [p3Da10)]. géan
E* 2J7r T1/2 or Ref
[keV] T
0.0 1~ 14.6(2) h
539.9(2) 5- <4 ns
833(7) (37)
1458.2(3) 9~ 04Br45
1577.8(2) 13~ 04Br45
1577.84x (177) 596(28) ns

Landolt-Bornstein
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Excitations from reactions with charged particles 8

(continued)

211
36 Rn

E*

[keV]

2J7

T1/2 or Ref.

ch

1698.9+x
1739

1960

2114.34x
2147.6+x
2179

2650.3+x
2722

2731.84+x
3117.4+x
3127.2+x
3216.6+x
3243.3+x
3426.3+x
3844.4+x
3873.9+x
3926.1+x
4341.2+x
4418.14+x
4474.0+x
4509.8+x
4550.9+x
4920.9+x
4961.0+x
5160.3+x
5239.8+x
5246.0+x
5246.0+y
5733.84y
6100.3+y
6578.3+y
6714.0+y
7004.0+y
7398.9+y
7594.04y
7630.3+y
8161.9+y
8167.6+y
8304.3+y
8328.3+y
8611.2+y
8758.0+y
8854.6+y
8925.9+y
9147.2+y

<3.5 ns
6.7(3) ns

<3 ns

2.7(6) ns

<2 ns

40.2(14) ns

<7 ns
3.5(14) ns
13.9(21) ns

28.4(14) ns

1.46(35) ns

2.29(21) ns

201(4) ns

Landolt-Bornstein
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Excitations from reactions with charged particles 9
(continued) g él Rn
E* 2J7 T1/2 or Ref.
[keV] ch
9627.7+y
9915.5+4y (697T) 9.0(7) ns
9918.24y (65T)
10814+y (69)
11035+y (71)
11084+y (1)
11234+y (73)
Additional data on this isotope can be found in [00Ni02} (00Hel7].
Data for this isotope are considered in vol. LB I/18C.
. . 211R
Energy levels and branching ratios [04Br45| [91Ar04] (93Dal0]. Part 2 ]6 n
E* 2J7 Branching ratios in percentage
Ef: 0.0 539.9 1458.2 1577.8 1578+X 1699+X 1739 1960 2114+X  21484-X
[keV] 2Jf 17 5~ 9~ 13~ (177) (157) (117) (197) (217)
539.9(2) 5~ 100
1458.2(3) 9~ 100
1577.8(2) 13~ 100
1577.8+x  (177) X
1698.9+x  (157) 100
1739 (117) 100
1960 100
2114.3+x  (197) 96.3(24) 3.7(18)
2147.64+x  (217) 100.0(13) X
2179 (97%) 100
2650.34+x  (23%) 2.9(11) 97(6)
2722 (117) 80(12) 20(4)
2731.84x  (257) 100
3127.24+x  (25T) 100
3216.64+x (257) 100
. . 211R
Energy levels and branching ratios [04Br45| [91Ar04] [903Dal0]. Part 3 86 n
E* 2J7 Branching ratios in percentage
Ef: 2650+X 2732+X  3117+X 31274+X 32174+X 3243+X 3426+X 3844+X 3874+X 3926+X
[keV] 2JF: (231) (257) (257T) (257T) (257) (297) (2771) (317) (357)
3117.44x (25T) 100
3243.3+x (297) 100.0(14) X X
3426.3+x (27T) 61(5) 39(11)

Landolt-Bornstein
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Excitations from reactions with charged particles 10
(continued) g él Rn
E* 2J7 Branching ratios in percentage
B 26504+X 27324+X 3117+X 3127+X 3217+X 32434+X 3426+X 38444+-X 3874+X 3926+X
[keV] 2JF: (237) (257) (25T) (257) (257) (297) (271) (317%) (35T)
3844.44+x (317T) 97.4(13) 2.6(5)
3873.9+x 100
3926.1+x (35T) 100 X
4341.24x 100
4418.14+x 100
4474.04+x (37T 87(18)
4509.84+x (37T) 100
4550.9+4x 85(21)
4920.9+x (39T) 19.1(6)
4961.0+x (37) 33(3)
5246.0+x (417) 52.5(4)
. . 211
Energy levels and branching ratios [04Br45] 91Ar04] [93Dal0]. Part 4 86 Rn

E*

[keV]

2J7

By 43414X 4418+X 44744+X 4510+X 4551+X 49214X 4961+X 5240+X

2Jf:

Branching ratios in percentage

(371) (371) (391) (37) (397)

5246+7 5H734+7Z
437y (457)

4474.0+x
4509.8+x
4550.9+x
4920.9+x
4961.0-+x
5160.3+x
5239.8+x
5246.04x
5733.84y
6100.3+y

13(3)

15(7)
81(23)
67(13)
100
92.3(16) 7.7(16)
2.3(8) 45(4) x

100
94.3(15) 5.7(7)

Energy levels and branching ratios l04Br45| [91Ar04] [93Dal0]. Part 5

211
36 Rn

E* 2J7 Branching ratios in percentage
Ef: 61004+7Z  6578+7Z 671447 700447 739947 763047 816847 832847 861147
[keV] 2JF: (49T) (497) (517T) (517) (557) (577T) (537)
6578.3+y  (497) 100
6714.0+y (51T) 82.6(12) 17(6)
7004.04+y  (517T) 100
7398.9+y (557) 84.3(8) 15.7(8)
7594.0+y  (53T) 100
7630.3+y 100

Landolt-Bornstein
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Excitations from reactions with charged particles 11

(continued) g él Rn

E* 2J7 Branching ratios in percentage
Ef: 61004+Z 657847Z 67144Z T70044+Z T7399+Z 76304+Z 8168+7Z 8328+Z 8611+Z
[keV] 2JF: (497%) (497) (5171) (517) (557) (5771) (537)

8161.9+y 100
8167.6+y (57%) 93.5(18) 6.5(18)

8304.3+y  (577) 100

8328.3+y (537) 34(5)  66(3)

8611.2+y 100

8758.0+y 100
8854.6+y  (637) 100

8925.9+y 100

Energy levels and branching ratios [04Br5) [01Ar04 [p3Dal0]. Part 6 géan

E* 2J7 Branching ratios in percentage
Ef: 885547 9918+7 10814+7 11084+-Z 525-Y
[keV] 2JF (637) (65T) (69) (71)

5246.0+y (437) x
9147.2+y (637) 100
9627.7+y 100
9915.5+y (697) 100
9918.2+y (65T) 100
10814+y (69) 100
11035-+y (71) 100
11084-+y (71) 100
(73)

11234+y 100

Energy levels and branching ratios [92Ar05} [05Br03]. géan

E* JT Ty 5 or Ref.

[keV] Lo

0.0 0t 23.9(12) m
f ot 05Br03
f 4+ 8.8(3) ns 05B103
f
f

+ 118(14) ns 05Br03
0.91(3) ps 05Br03

g (10%) 05Br03

Landolt-Bornstein
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Excitations from reactions with charged particles 12
(continued) géan
E* J7 T1/2 or Ref.
[keV] ch
2696.1(4)
2760.7(4)" (117) 5.5(2) ns 05Br03
2881.4(4)9 (12+) 2.1(1) ns 05Br03
2967.3(5)
3297.8(5)¢ (12+) 05Br03
3357.6(5) (147) 7.4(8) ns 05Br03
3510.3(5)
3735.1(5)
3991.1(5)" (157) 05B103
3998.1(5)
4066.8(5)" (177) 28.9(14) ns 05Br03
4135.1(5) (167)
4151.3(5)
4582.7(5)° (177) 05Br03
5114.6(5)° (187) 05Br03
5427.2(5)° (20T) 5.2(5) ns 05Br03
5772.4(5)% (197) 05B103
6167.4(6)4 (201) 05B103
6167.4+x? (22) 109(5) ns 05Br03
7135.24x° (257) 18.0(6) ns 05Br03
7870.9+x° (277) 14(4) ns 05Br03
8571.0+x (30%) 154(14) ns 05Br03
9687.6+4x° (337) 4.9(7) ns 05Br03
10612+x ~20 ns
7 nucleon configurations (marked here a-h) were considered in .
Data for this isotope are considered in vol. LB I/18C.
. . 212
Energy levels and branching ratios . Part 2 ]6 Rn

E* JT Branching ratios in percentage
Ef: 0.0 12738 1501.5 1639.8 1694.0 2655.0 2760.7 2881.4 3297.8 3357.6
[keV] Jrooot 2t 4+ (6)F (81) 10ty @17y a2ty a2ty (141
1273.8(2)f 2+ 100
1501.5(3)F 4+ 100
1639.8(3)/  (6)* 100
1694.0(4)F  (8%) 100
2116.0(4) (81) 100
2171.9(4) 100
2306.3(3) 100
2655.0(4)9  (101) 100
2687.1(15) 66(7)  34(3)
2696.1(4) 100

Landolt-Bornstein
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Excitations from reactions with charged particles 13

(continued) géan
E* J7 Branching ratios in percentage
Ef: 0.0 12738 1501.5 1639.8 1694.0 2655.0 2760.7 28814  3297.8 3357.6
[keV] Jr. ot 2f 4t (6)* (8%) (10%) (117) (1271) (12) (147)
2760.7(4)"  (117) ~50 50
2881.4(4)7  (121) 99 0.8(4)
2967.3(5) 100
3297.8(5)*  (121) 38(2) 62(7)
3357.6(5)*  (14™) 100 <0.5
3510.3(5) 100
3735.1(5) 100
3991.1(5)"  (157) 100
3998.1(5) 100
4066.8(5)"  (177) 76(10)
4151.3(5) 100
. . 212
Energy levels and branching ratios . Part 3 86 Rn
E* JT Branching ratios in percentage
Er 3991.1 4066.8 4135.1 4582.7 5114.6 5427.2 5772.4 6167.4
[keV] JE (157) (177) (167) (177) (187) (201) (197) (20)
4066.8(5)" (177) 24(9)
4135.1(5) (167) X 100
4582.7(5)° (17-) 72(14) 28(7)
5114.6(5)° (187) 46(7) 6(1) 48(9)
5427.2(5)° (20) 100 <33
5772.4(5)4 (197) 100 <9
6167.4(6)4 (20T) x 100
6167.4+x? (22) 100
Energy levels and branching ratios . Part 4 géan
E* JT Branching ratios in percentage
E;: 6167+X 7135+X 7871+X 8571+X 9688+X
[keV] Ji (22) (257) (277) (30%) (337)
7135.2+x°¢ (257) 100
7870.9+x° (277) 100
8571.0+x? (30T) 100
9687.6+x° (337) 100

10612+x X

Landolt-Bornstein
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Excitations from reactions with charged particles 14

Energy levels and branching ratios [92Ak01). §é3Rn

E* 2J7 T1/2 or

[keV] I cm

0.0 (9%) 19.4(1) ms

705.0 (117+)

896.1 (157)

1259.6 (13+)

1529.0 (17+)

1574.1

1612.4

1664.0 (217F) 29(2) ns

1664.0+X (257F) 1.00(21) pus

1703.5

1745.9

1788.7

1856.6+X (25%)

1879.4

1936.9

2007.4

2072.9

2121.6+X (27)

2184.3

2186.7+X (317)

2201.5+X (277)

2227.5

2257.6

2327.1

2610.7

2640.84X

2662.0-+X

2677.04+X (29+)

2684.5+X

2739.8 (

2786.7+X (

2915.8 (
(
(
(

26(1) ns

1.36(7) s

2984.0+X
3029.3+X
3181.8+X
3301.3+X
3441.14X (397)

(437)

26(1) ns

3495.4+X
3604.8+X
3623.8+X
3922.94+X (43)~
3927.3+X
4047.94+X (457)
4050.34+X
4343.1+X

28(1) ns

Landolt-Bornstein
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(continued) g é?’ Rn

E* 2J7 T1/2 or

[keV] I'em

4505.5+X (49%) 12(1) ns
4532.7+X

4581.3+X

4723.0+X

4855.5+X (49%)

5225.6+X (517%)

5763.6+X

5928.8+X

5929+Y (55T) 164(11) ns

Energy levels and branching ratios [92Ak01]. Part 2 3(]«):3Rn

E* 2J7 Branching ratios in percentage
Ef: 0.0 705.0 896.1 1259.6 1529.0 1664.0 1664+X
[keV] 2JF: (97) (1171) (157) (1371) (177%) (2171) (257)

705.0 (
896.1 (
1259.6 (
1529.0 ( 98(10) 1.6(1)

1574.1 X

1612.4 74(15) 26(10)

1664.0 (2171) 3.5(4) 97(2)

1703.5 X

1745.9 X X

1788.7 X

1856.6+X (25%) b'd
1879.4 X

1936.9 16(5)

2007.4 81(20)

2072.9 89(17) 11(5)

2121.6+X (27) b'd
2184.3 X
2186.7+X (317) )
2201.5+X (277) 25(3)
2227.5 X

2677.0+X (2971) 46(17)

) X

- 100 0.44(8)
)
)

X

Landolt-Bornstein
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Energy levels and branching ratios [92Ak01]. Part 3

213
36 Rn

E*

[keV]

2J7

Ef:
2J7:

Branching ratios in percentage
1857+X
(25%)

1703.5 17459 1788.7

(27)

1936.9 20729 2122+X 2184.3 2187+X 2202+X

(317) (277)

1936.9
2007.4
2186.7+X
2201.5+X
2257.6
2327.1
2640.8+X
2662.0+X
2677.0+X
2684.5+X
2739.8
2786.7+X
2915.8
2984.0+X
3029.34+X
3181.84-X

84(10)

Energy levels and branching ratios [92Ak01{. Part 4

213
36 Rn

E* 2J7 Branching ratios in percentage
Ef: 22275 2610.7 2677+X 2739.8 2787+X 2984+X 3029+X 3182+X 3301+X 3441+X
[keV] 2JF: (29%) (317)  (29%) (33%) (37%) (357) (397)
2610.7 X
2739.8 (317) X
2915.8 (331) 1.0(8)
2984.0+X (33T) 1.7(10) 6.8(17)  2.0(3) 2.6(3)
3029.3+X  (377T) 33(11)  11(6)
3181.8+X (357) ~
3301.3+X X
3441.1+X  (397) 98.4(19) =~0.76 0.87(16)
3495.44+X  (437) X

3604.8+X

X

Landolt-Bornstein
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Excitations from reactions with charged particles 17

Energy levels and branching ratios [92Ak01]. Part 5 §é3Rn

E* 2J7 Branching ratios in percentage
Ef: 0 3495+X  3605+X  3923+X  4048+X  4506+X  4533+X  4856+X 5226+X 5764+X
[keV] 2JF: (437) (43)~ (457) (4971) (4971) (5171)

3623.84+-X X

3922.9+X  (43)~ X

3927.3+X X

4047.94X  (457) 100 <2

4050.3+X x

4343.1+X X

4505.5+X  (49T) 100 <6

4532.7+X X

4581.34+X X X

4723.0+X X

4855.5+X  (49T) X

5225.6+X  (51T) 56(17) 44(11)
5763.6+X 62(12) 38(4)
5928.8+X 30(10) 30(10) 40(10)

Energy levels and branching ratios [95E107]. 3(1«):4Rn

E* JT Ty or Branching ratios in percentage
Ef: 0.0 694.7 1141.2 1331.7 1442.7 1625.1 1928.0
[keV] I Ji 0t 2+ 4+ 67" 8+t 10"

0.0 0t 0.27(2) ps

694.7 2t <1.4 ns X

1141.2 4+ <1.4 ns X

1331.7 X

1442.7 6t 0.69(21) ns X

1625.1 8t 6.5(30) ns X

1800.5 X

1928.0 10t 0.90(21) ns X

1944.9 X

2028.2 X

2099.7

2208.6 X

2320.5

2377.1 62(6) 38(6)
2394.7 11~ X
2504.8

2557.1 X
2648.7 (11,12)~

2668.2

2676.2 13~ 3.7(3) ns 4.9(6)
2682.2 57(10)
2689.1

Landolt-Bornstein
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(continued)

214
36 Rn

E*

[keV]

Jﬂ‘

T1/2 or
E:r 00

ch JET 0+

694.7
2t

Branching ratios in percentage
1442.7

1141.2
4+

1331.7

6+

1625.1 1928.0
8+ 10*

2878.2
2917.1
3148.1
3268.7
3327.9
3465.4
3490.1
3540.1
3578.7
3610.4
3745.9
3753.3
3791.2
3827.6
3907.2
3940.9
4064.2
4220.5
4250.2
4262.2
4517.5
4554.8
4595.4
4750.8
4858.8
4977.6
5051.0

12+
14+
(14%)

18%

(22%)

5.1(3) ns

44(3) ns

2.4(3) ns

245(30) ns

8.0(3) ns
<4 ns

94(4)

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

Energy levels and branching ratios [95E107|. Part 2

214
36 Rn

E*

[keV]

Jﬂ'

Ef: 19449
Ji

2028.2

2208.6

Branching ratios in percentage
2676.2

2377.1

2394.7
11~

2648.7

13~

2878.2
12+

3148.1
14+

3268.7
(14%)

2099.7
2320.5
2504.8
2648.7
2668.2
2676.2
2682.2
2689.1

(11,12)~

13~

43(10)

95.1(13)
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(continued)

214
36 Rn

E*

[keV]

Jﬂ'

Ef:
Ji

1944.9

2028.2

2208.6

2377.1

Branching ratios in percentage
2394.7 2648.7  2676.2
11~ 13~

2878.2
12+

3148.1
14+

3268.7
(147)

2878.2
2917.1
3148.1
3268.7
3327.9
3465.4
3610.4

12+

14+

(147)

16*

(16™)

0.74(21)

X

1.7(4)  3.1(3)

77.3(14)  22.7(9)

21(7)

X
100.0(18)  x
X

79(15)

Energy levels and branching ratios [95E107]. Part 3

214
36 Rn

E*

[keV]

J‘IT

Ef:
Ji

3327.9
16"

3465.4

3490.1
18F

Branching ratios in percentage
3578.7 37459 3791.2  3827.6
(187) 19~ (207)

3907.2

4517.5 45954

(227)

3490.1
3540.1
3578.7
3745.9
3753.3
3791.2
3827.6
3907.2
3940.9
4064.2
4220.5
4250.2
4262.2
4517.5
4554.8
4595.4
4750.8
4858.8

18+
(187)
19~

(207)

(227)

X
X

X

93.6(20)

6.4(7)

Energy levels and branching ratios [95E107|. Part 4

214
36 Rn

E*

[keV]

JTF

Branching ratios in percentage

Ef:
Ji

4750.8

4977.6
5051.0

Landolt-Bornstein
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Energy levels and branching ratios . géSRn
E* 2J7 Ty or Ref. Branching ratios in percentage
Ef: 0.0 315.82
[keV] I 2JF: 9t ()
0.0 9" 2.30(10) us
214.1(2) (7,9)* X
290.8(3) (7,9,11)~ X
315.82(4) (T)y* X
805.7(4) (7)+ x x
Additional data on this isotope can be found in .
. . 216
Energy levels and branching ratios 97A104] [06De09)]. 36 Rn
E* J7 T3 or Ref.
[keV] Lo
0.0 0* 45(5) ps
461.9(2) 2+
840.8(3) 4+
1226.2(4) 67"
1645.6(4) 8+
1785.7 06De09
1837.5 (8-10)*
1932.0 06De09
1939.7 [107] 06De09
2111.5(5)* (107)
2342.5 06De09
2405.6 12+ 06De09
2598.3 13~ 06De09
2826.1 14+ 06De09
3072.2 15~ 06De09
3238.2 16T 06De09
3469.6 17~ 06De09
3572.1 18+ 06De09
3780.1 19~ 06De09
4071.0 06De09
4300.1 06De09
* not given in .

Comparison of the low-lying level schemes of the light actinide isotopes can be found in [06De09].

Landolt-Bornstein
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Energy levels and branching ratios 97Ar04] [06De09]. Part 2 géGRn

E* J7 Branching ratios in percentage

[keV]

0.0
ot

461.9
2+

840.8
(47)

1645.6
(8%)

1226.2
(67)

461.9(2)
840.8(3)
1226.2(4)
1645.6(4)
2111.5(5)*

2t
4+
61
8+

(10%)

Energy levels and branching ratios [03AkO06} |97Li12].

217
36 Rn

E*

2J7

T1/2 or

ch

0.54(5) ms
<1.5 ns
4.0(4) ns
<1.5 ns
<1.5 ns

Energy levels and branching ratios [03Ak06} [97Li12|. Part 2

217
36 Rn

E*

2J7

Ef: 0.0
2JF 9t

Branching ratios in percentage

88.90 93.02

7+

149.18
5+

174.3 235.2

(3%)

2.4(5)

Landolt-Bornstein
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Energy levels [05E108, [09C002], [06Ja03]. géSRn
E* J7 T1/2 or Ref.
[keV] I'em
0.0 ot 35(5) ms
324.32(2) 2+ <80 ps
653.2(2) (47%)
796.91(2) (37)
840.17(2) (37)
1014.3(3) (61)
1026.1(4) (57)
1327.9(4) (77)
1392.9(4) (8%)
1694.3(5) (97)
1775.2(4) (107T)
2070.9(7) (117)
2168.9(7) (127%)
2457.8(9) (137)
2576.6(8) (147)
2853.0(10)* (157)
3002.0(10) (161)
3265.2(11)* (177)
3437.5(11)* (18+)
3683.2(13)* (197)
3859.4(12) (20T) 99Co02
4287.0(13) (227) 99Co02
4725.0(14) (247) 99Co02
5167.8(15)* 26+ 99C002
Ref.
* uncertain [06Ja03].
. . 219
Energy levels and branching ratios . 36 Rn
E* 2J7 T1/2 or
[keV] Iem
0.0 5t 3.96(1) s
4.47(1) 9+ 15.4(13) ns
14.37(1) (n)* 875(30) ps
126.77(2) (11)* 402(20) ps
158.64(1) (7)* 42.3(50) ps
269.48(1) 3T 14.2(23) ps
338.27(1) (5)F 6.1(28) ps
342.78(2) (5,7)~
376.26(2) (9)* 6.9(38) ps
377.33(6) (7,9)~

Landolt-Bornstein
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(continued)

219
36 Rn

E* 2J7

T1/2 or

ch

541.99(2) (7t)
594.1(1) (7)™
598.72(2) (5,7,9)F
623.68(4)

646.1(1)
672.6(5)
711.3(1)
732.8(1)
748
773
800
830
851
861
873

6.2(31) ps

Energy levels and branching ratios [01Br31} [98Sh02]. Part 2

219
36 Rn

E* 2J7
E;}: 0.0 4.47 14.37 126.77
[keV] 2JF: 5+ (9)* (1)* (11)*

Branching ratios in percentage

158.64
(n*

269.48 338.27
3t <5>+

4.47(1) (9)

(n* 55(4) 45(4)

ant 100

)yt 7.2(1) 59(2) 34(1) ~0.001
(5)F 40(1) 1.4(1) 56(

7
)+ 2.2(8) 83(2) 7.8(5) 7(2)
(7,9~ 77

)+ 95(3) 1.4(4)
)" 13(1)
) 2(1) 6(3)
+ 1.5(6) 2.2(2) 75(5)
)" 2(1) 2(1)

0.42(3)
2.1(2)

58(2)
13(6)
15(5)

Landolt-Bornstein
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(continued) g ég Rn

E* 2J7 Branching ratios in percentage
Ef: 0.0 4.47 14.37 126.77 158.64 269.48 338.27
[keV] 2JF: 5+ (9)* (1) (11)* (1) 3T (5)*

) 1.0(4) 5(2)

598.72 3
5) 4(1) 72(4)
)

(
623.68(
646.1(
672.6(
711.3(
732.8(

2) (5,7,9)"
4)
1)
5) 100
1)
1)

Energy levels and branching ratios [01Br31} [98Sh02]|. Part 3 géan

E* 2J7 Branching ratios in percentage
Ef: 342.78 376.26 377.33 446.82 490.92 514.5 598.72
[keV] 2Jf" (5,7) (9)* (7,9 (5)~ (97)

(6) (7,9)~ x
(1) (5)* 0.06(3)
446.82(3) (5)~ 7(1) 2(1)
(2) (5,7,9)~ 100
1) (9%) 8(4)
517.7 100
541.99(2) (7%) 6(3)
594.1(1) (1)~ 69(21) 9(5) 9(5)
598.72(2) (5,7,9)+ 26(4)
623.68(4) 12(4)
646.1(1) 13(7) 25(13)
711.3(1) 66(33) x
732.8(1) 45(18) 27(9) 7(4)

Energy levels [97Ar04] [99C002]. ggORn

E* J7 Ty /9 or Ref.

[keV] I

0 o+ 55.6(1) s
240.986/(6) 2+ 0.146(5) ns
533.69(10) a4+

645.44(9) 1
663.03(10) (37)
852.1 (57)
874.0 (6T)
1128.3 (77)
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(continued) ggORn
E* J7 T1/2 or Ref.
[keV] ch
1244.6 (87T)
1462.2 (97)
1631.3 (107™) 99Co002
1834.1 (117) 99C002
2034.0 (1271) 99Co002
2227.2 (137) 99C002
2452.8 (147) 99C002
2638.4 (157) 99Co002
2887.1 (16™) 99Co002
3068.7 (177) 99Co002
3325.4 (187T) 99Co002
3509.9 (197) 99C002
3764.0 (207T) 99Co002
Ref.
Data for this isotope are considered in vol. LB I/18C.
222R
Energy levels [96E101} [99C002]. 86 1
E* JT T1/2 or Ref.
[keV] ch
0.0 0" 3.8235(4) d
186.211(13) 2t 0.32(2) ns
448.37(12) 4+
600.66(5) 1~
635.47(15) 3~
768.5 (6T)
797.8 (57)
1049.1 (77)
1128.1 (8%) 99Co002
1356.9 (97) 99C002
1513.0 (101) 99C002
1708.1 (117) 99C002
2089.0 (137) 99C002
Ref.

The ground-state band and the band built on 1~ level are extended up to J*"=16% and 21~ in

99C002].

Data for this isotope are considered in vol. LB I/18C.
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	Ra-226
	Ra-227
	Ra-228

	89-Actinium
	Ac-219
	Ac-220
	Ac-221
	Ac-222
	Ac-223
	Ac-224
	Ac-225
	Ac-226
	Ac-227
	Ac-228
	Ac-229
	Ac-230
	Ac-231
	Ac-232


	Nuclei with Z = 90 - 99
	90-Thorium
	Th-217
	Th-218
	Th-220
	Th-221
	Th-222
	Th-223
	Th-224
	Th-225
	Th-226
	Th-227
	Th-228
	Th-229
	Th-230
	Th-231
	Th-232
	Th-233
	Th-234

	91-Protactinium
	Pa-229
	Pa-230
	Pa-231
	Pa-232
	Pa-233
	Pa-234
	Pa-235
	Pa-236
	Pa-237

	92-Uranium
	U-230
	U-231
	U-232
	U-233
	U-234
	U-235
	U-236
	U-237
	U-238
	U-239
	U-240

	93-Neptunium
	Np-233
	Np-234
	Np-235
	Np-236
	Np-237
	Np-238
	Np-239
	Np-240
	Np-242

	94-Plutonium
	Pu-235
	Pu-236
	Pu-237
	Pu-238
	Pu-239
	Pu-240
	Pu-241
	Pu-242
	Pu-243
	Pu-244
	Pu-245
	Pu-246

	95-Americium
	Am-239
	Am-240
	Am-241
	Am-242
	Am-243
	Am-244
	Am-245

	96-Curium
	Cm-242
	Cm-243
	Cm-244
	Cm-245
	Cm-246
	Cm-247
	Cm-248
	Cm-249
	Cm-250

	97-Berkelium
	Bk-247
	Bk-248
	Bk-249
	Bk-250
	Bk-251

	98-Californium
	Cf-246
	Cf-247
	Cf-248
	Cf-249
	Cf-250
	Cf-251
	Cf-252
	Cf-253

	99-Einsteinium
	Es-251
	Es-252
	Es-253
	Es-254


	References

