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History

Author

Citation
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Full Evaluation

A. K. Jain (a), R. Raut (b), J. K. Tuli

NDS 110, 1409 (2009)

Parent: 2Th: E=0.0; J7=5/2"; T ,2=7340 y 160; Q(@)=5168.1 12; %a decay=100.0

2000Ga52: Studied o decay of 22°Th populating the levels of 22Ra. It improves upon the results of same experiment reported

1-Dec-2008

earlier in 1998Ga48. Two HPGe detectors were used. Normalization of intensities is again relative to 1(193y). The earlier work of
1987He28 has been supplemented and improved.

225Ra Levels

E(level) hial Tij E(level) hial
0.0 1/2* 148d2 | 272.15 15
25412 5p2* 0.88ns 4 | 284495 72+
3156 3 3/2° 21ns5 | 29272
42773 3¢ <3 ns 21768 (9/2%)
55166 (1/27) 327.71
69.36 6 (7/27) 335.40
100.50 6 9/2+ 349.43
10172 (3/29) 390.21 (112
111.605 72+ 394.24
12036 6 5/2° 394.45 5/2)*
14996 6 3/2* 39472 13 (3/2,5/2.7/2)*
151.59 399.54?
179.75 2 52+ 403.50?
203.47  (9/27) 416.77
216.28? 446.45
220557 (7/27.9/2) 478.10
225.08 486.82 (5/2%)
22693 (112 487223 (13/2%)
236.252  5/2* 535.25 (5/2%)
243564 72+ 592.79
248.63 604.51
~260.18  (5/2)" 608.93
267.925 72+ 663.23 (5/2%,7/2%)

T Based on transition multipolarities and 5/2* assignment for the 236.25-keV level (unhindered « transition from 2297Tp),

« radiations

Ea'T E(level) Iai& HF? Comments
44789 3 608.93 ~0.005 ~44
4484 2 604.51 0.03 2 8.1 la: measured intensities do not agree well: 0.050 7 (1987He28), ~0.009
(1970Ba20).
4599 3 487.22 0.02 1 83 Ie: measured intensities do not agree well: 0.029 5 (1987He28), ~0.007
(1970Ba20).
46084 2 478.10 0.050 8 39 This @ was not reported by 1970Ba20.
~4667@4 41677 ~0.001  ~5170
4690 2 394.72 0.23 8 32
4694 2 390.21 0.12 2 65
~4737@4 34943 ~0.01 ~1560
~4748@4 33540  ~0.005  ~3760
~4754@ 32771 ~0.05 ~420
4761 2 321.76 1.04 23

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Ga52,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Ga48,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987He28,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987He28,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Ba20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987He28,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Ba20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Ba20,B
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gg Ray37-2

From ENSDF

229Th o decay (continued)

« radiations (continued)

Ea'T E(level) Iai& HF? Comments
4797.8 12 284.49 152 27
~4809@ 272.15  ~0.22 ~225
4814.6 12 267.92 9.30 8 5.7
~4833@4 24863  ~0.29 ~244
4838 2 243.56 502 15.3
48453 12 236.25 56.2 2 1.5
~4852@4 2269  ~0.03 ~3.3x103
4861 2 220.55 0.28 10 386
~4865 @4 216.28?7 ~0.03 ~3.9%x10°
~4878@4 20347  ~0.03 ~4.6x103
4901.0 12 179.75 10.20 8 194
4930 2 149.96 0.16 5 1925
4967.5 12 111.60 5976 90
4978.5 12 100.50 3.17 4 200
5009 2 69.36 0.09 1 1.10x10* This « was not reported by 1970Ba20.
5023 2 55.16 0.009 3 1.3x10° This @ was not reported by 1970Ba20.
5036 2 42.77 0.24 2 6024
50474 2 31.56 <0.2 >3.4x10° Ea: from Ea(g.s.)=5078 2 and E(level)=32.5. An « group at Ea~5050 was
inferred by 1970Ba20; the 5053 and 5050 a’s were not resolved, but the
lineshape is distorted indicating that it may include more than one @ group.
No « with Ee~5050 was observed by 1987He28. However, as noted by
1987He28, their resolution was 5.0 keV, and it was 2.2 keV in 1970Ba20’s
spectrum.
Ia: from 1985Is03. 1a(5050@)=5.2 was given by 1970Ba20.
5053 2 25.41 6.6 1 280 Ie: measured intensities disagree: 6.6 1 (1987He28), 1.6 (1970Ba20).
5078 2 0.0 0.05 5.3x10% Ia: measured intensities do not agree well: 0.05 7 (1987He28), 0.01

(1970Ba20).

* From 1970Ba20, 1976BaZZ and 1987He28 except where otherwise noted. Energies measured by 1970Ba20 have been increased
by 0.5 keV, as recommended by 1979Ry03, because of change in calibration energy. Energies given by 1987He28 were calibrated
with the strongest 22°Th o group: Ea=4845 2, given by 1970Ba20 as Ea=4844.7 12. Other measurements: 1959Go87, 1960En09,

1961Kol1.

¥ From 1970Ba20, 1976BaZZ and 1987He28, unless otherwise noted. Other measurements: 1959Go87, 1960En09, 1961Kol1.
# 10(*9Ra)=1.5326 is used in calculations.
@ o was not observed by 1987He28.
& Absolute intensity per 100 decays.
¢ Existence of this branch is questionable.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Ba20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Ba20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Ba20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987He28,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987He28,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Ba20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Is03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Ba20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987He28,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Ba20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987He28,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Ba20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Ba20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976BaZZ,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987He28,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Ba20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979Ry03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987He28,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Ba20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1959Go87,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1960En09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1961Ko11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Ba20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976BaZZ,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987He28,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1959Go87,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1960En09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1961Ko11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987He28,B

229Th o decay (continued)

7(225 Ra)

ce intensities quoted here are from 1970Tr04; they have been renormalized such that a(K)exp(193y)=2.033 (a multiplication factor of 1.028 is used for Ice’s listed
by 1970Tr04).

ay: 1970Tr04, 1987He28.

1€1, 88
€ Bgr

vy, yce, (ce)(ce): 1970Tr04, 1987He28.
ay(t):
(5054a) (35-keV ce)(t): Typ(31.6 level)=2.1 ns 5 (19851s03),
(4845a) (15-25 keV ce)(t): Typp(25.4 level)=0.88 ns 4 (19851s03).
X rays (intensities relative to Iy(193y)=4.3):
I(K x rays)=49.3 20 (1987He28)
I(K x rays)=38.9 32 (1983Ra01)
I(L x rays)=90.0 24 (1983Rall).
E,f L& Eeve) 7 Ef T Mult# @ Ty Comments
11.1 1 12 2 111.60 7/2* 100.50 9/2* 83 I(y+ce): deduced by 1987He28 from yy coincidence data where
11.1y is an unobserved intermediate transition.
ce line assigned as ce(L1 25y) by 1970Tr04 could be ce(M1
11.1y) (1987He28).
11.79 20 ~0.0005 604.51 592.79
17.36 3 0.18 9 42.77 3/2* 2541 52* (M1) 140.6 a(L)=2.99; a(M)=103.5
L,: calculated from Ice(M1)=16.5 and a(M1)=91.7.
*19.08 20 0223
*21.58 2 0.007 10
23.64 0.0012 1 55.16 (1/27) 31.56 3/27 (M1+E2) 241 33 a(L)=182 9; a(M)=43.9 24
a: from intensity balance at the 55.11-keV level. This value
corresponds to 6=0.034 34.
25.39 2 0.008 4 2541 5/2* 0.0 1/2* (E2) 7377 a(L)=5442; a(M)=1455
I,: calculated from Ice(L3)=22.6 and a(L3)=2727 for E2.
*27.50 2 0.034 17
28.68@ 10 0.10 3 272.15 243.56 7/2*
29.9¢ | ~0.002¢ 149.96 3/2* 120.36 5/2~
29.9¢ | 0.11¢ 2 179.75 5/2* 149.96 3/2* (M1+E2) =~223 a(L)~167; a(M)~42
Iy=0.038 13 was measured for the doublet.
a: for 6~0.2 in analogy to 28.37y in 233U.
31.10 5 0.82 8 100.50 9/2* 69.36 (7/27) [E1] 2.52 a(L)=1.90; a(M)=0.472
31.50 5 1.16 4 31.56 3/27 0.0 1/2* El 2.44 a(L)=1.83; a(M)=0.456
31.57 9 0.066 10  267.92 7/2* 236.25 5/2* [M1] 96.5 a(L)=0.480; a(M)=17.5
Intensity balance at the 267.92-keV level suggests that any E2
admixture is negligible.
33.04 20 ~0.01 292.72 ~260.18 (5/2)”
*34.02 20 ~0.01
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Tr04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Tr04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Tr04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987He28,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Tr04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987He28,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Is03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Is03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987He28,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1983Ra01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1983Ra01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987He28,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Tr04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987He28,B

229Th o decay (continued)

7(225Ra) (continued)

E, 1,+& E;(level) 7 E; i Mult.# B o Tiyicoy™ Comments
37.8 1 0.0032 16  69.36 (7/27) 31.56 3/27 (E2) 1040 a(L)=766; a(M)=206
I,: calculated from Ice(L3)=1.2,
a(L3)=370.
4231 0.080 8 111.60 7/2* 69.36 (7/27) [E1] 1.113 a(L)=0.839; a(M)=0.206
42.82 5 0.16 1 42.77 3/2* 0.0 1/2* M1+E2) 0287 77 20 a(L)=58 14; aM)=15 4
43.990 10 0.64 3 69.36 (7/27) 2541 52* El 1.002 a(L)=0.756; a(M)=0.185
Mult.: determined by 1983Ny01 in
225Fr B~ decay by yy coincidences.
¥46.52 4 0.020 2
46.52 4 0.020 2 267.92 7/2* 220.55 (7/2*,9/2%)
49.75 8 0.021 2 321.76 9/2%) 272.15 [M1] 25.2 a(L)=19.1; a(M)=4.57
50.99 4 0.017 4 120.36 52~ 69.36 (7/27) [M1] 23.5 a(L)=17.7; a(M)=4.25; a«(N+..)=1.52
Intensity balance at the 120-keV level
yields @~21.5. @(M1)=23.5,
a(E2)=242.
*5321
53.75 20 0.011 3 321.76 9/2%) 267.92 7/2* M1] 20.1 a(L)=15.2; a(M)=3.64; o(N+..)=1.30
Intensity balance at the 321.76-keV
level suggests that E2 admixture
should be negligible.
55.11 3 0.0026 4 55.16 (1/27) 0.0 1/2* [E1] 0.549 a(L)=0.414; «(M)=0.1008;
a(N+..)=0.0339
56.518 5 0.28 2 236.25 5/2* 179.75 5/2* MI(+E2) 0.11 17 189 16 a(L)=14.3 12; a(M)=3.5 4,
a(N+.)=1.23 12
59.33 10 0.012 2 179.75 5/2* 120.36 5/2~
63.7 2 0.005 2 284.49 7/2* 220.55 (7/2%,9/2%) 0.11 22 I(y4ce): from intensity balance at the
284.49-keV level. This value
corresponds to a(63.7y)=21 +44-21.
The 63.7y might be M1+E2, if ax21:
aM1)=12.2, a(E2)=82.7,
a(E1)=0.372.
64.96 10 0.085 11 120.36 52~ 55.16 (1/27)
6591 10 0.157 17 292.72 2269 (11/2%)
68.09 4 0.067 10 179.75 5/2* 111.60 7/2* MI+E2 0.32 16 155 aL)=11 4; aM)=2.8 10; a(N+.)=1.0
4
68.80 10 ~0.04 220.55 (7/2%.,9/2%) 151.59
63.8¢d 10 ~0.09¢ 248.63 179.75 5/2*
68.8@4 272.15 203.47 (9/27)
68.83 3 0.133 13 111.60 7/2* 42,77 3/2* E2 57.0 a(L)=41.7; aM)=11.3; a(N+..)=4.05
72.739 10 0.14 2 394.72 (3/2,5/2,77/2)t  321.76 (9/2%)
75.10 10 0.59 13 100.50 9/2* 25.41 5/2F E2 37.6 a(L)=27.5; a(M)=7.46; a(N+..)=2.68
75.19¢ 10 0.002¢ 1 225.08 149.96 3/2*
*753 1

L€1, 88
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1983Ny01,B

229Th o decay (continued)

7(225 Ra) (continued)

E, ' 1,+& E;(level) ” E/ " Mult.# 5 a? Comments

¥76.67 20 0.035 8

77.63 5 0.044 6 12036 5/2- 42.77 3/2* [E1] 0220  a(L)=0.1659; a(M)=0.0401; a(N+..)=0.01362

78.34 2 0.008 2 302176 (92%) 243.56 7/2* [MI1] 670  a(L)=5.06; a(M)=1.21; a(N+..)=0.430

86.25 4 131 111.60 72+ 25.41 52+ MI+E2 0279 607  a(L)=455: a(M)=1.1114; a(N+..)=0.40 5

86.40 5 251 23625  5/2* 149.96 3/2* MI 503 a(L)=3.80; a(M)=0.908; a(N+..)=0.324

¥88.43 8 0.026 6

89.09° 20  ~0.140 12036 52~ 31.56 3/2-

89.09€ 20 ~0.01€ 349.43 ~260.18 (5/2)

89.09 20 ~0.005¢ 416.77 327.71

94.70€ 10 0.027€ 10 32176 (9/2%) 2269 (11/2%)

94.73€ 2 0.26¢ 2 149.96 32+ 55.16 (1/2°) [E1] 0.1292  a(L)=0.0977; a(M)=0.0235; a(N+..)=0.00807

94.92 8 0.013 3 12036 5/2° 2541 52+ [E1] 0.1286  a(L)=0.0971; a(M)=0.0234; a(N+..)=0.00803

97.01 12 0.011 3 48722 (13)2) 390.21 (11/2+%)

98.86 10 0.117 15 248.63 149.96 3/2*

101.194 2 0.018 3 32176 (92%) 220.55 (7/2+,9/2%) ~3.2 a(E1)=0.109, o(M1)=3.19, a(E2)=9.25.

101.58? 10 0.0480 7 100172 (3/2) 0.0 12+

101582 10 00480 7 39472 (32,5272 29272

102.54 2 0.156 19 327.71 225.08

104.69 2 0.009 3 284.49  72* 179.75 5/2* [MI1+E2] 5425

107.108 8 0.79 4 149.96  3/2* 4277 32+ MI(+E2) 033 1316  a(K)=10.1 9; a(L)=2.3 3;: a(M)=0.56 7
a(N+.)=0.20 3

109.2 0.043 8 220.55  (7/2+.,9/2%) 111.60 7/2* [M1] 12.9 a(K)=10.3; a(L)=1.93; a(M)=0.462; a(N+.)=0.165

1103¢ 5 0.009€ 2 ~260.18  (5/2)" 149.96 3/2*

110332€8  0.121€ 12 17975  5/2* 69.36 (7/27) [E1] 0.385  a(K)=0.299; a(L)=0.0653; a(M)=0.01567;
a(N+..)=0.00541

11475 10 0.0147 22 592.79 478.10

115.85€ 10 ~0.010¢ 216.282 100.50 9/2*

115.85€ 10 ~0.010¢ 23625  52° 120.36 5/2~ [E1] 0341  a(K)=0.265; a(L)=0.0572; a(M)=0.01373;
a(N+..)=0.00474

118.10€ 10 0.007€ 3 149.96  3/2* 31.56 3/2"

118.10 10 0.013€ 4 267.92  72* 149.96 3/2* [E2] 483  a(K)=0.313; a(L)=3.30; a(M)=0.896; a(N+..)=0.325

119.98 2 0.05 2 220.55  (7/2+.,9/2%) 100.50 9/2* [MI] 984  a(K)=7.89; a(L)=1.47; a(M)=0.352; a(N+..)=0.126

123.193 13 0.147 7 24356 7/2* 120.36 5/2~ [E1] 0294  a(K)=0.2295; a(L)=0.0489; a(M)=0.01171;
a(N+..)=0.00405

124.55 5 0.67 6 149.96  3/2* 25.41 52+ (M1) 884  a(K)=7.09; a(L)=1.322; a(M)=0.316; a(N+..)=0.1131

124.65 5 0.72 6 23625  5/2F 111.60 7/2* (M1) 882  a(K)=7.07; a(L)=1.32; a(M)=0.315; a(N+..)=0.113

126.48€ 10 0.014€ 4 2269 (112 100.50 9/2* [M1,E2] 6.025 a(K)=3.6 33; a(L)=1.8 6; a(M)=0.48 18;

a(N+.)=0.17 7

Intensity balance at the 226.9-keV level yields
a(126.4y)=5.5 41, suggesting M1,E2 multipolarity:
a(M1)=8.47, «(E2)=3.61.

1€1, 88
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229Th o decay (continued)

7(225Ra) (continued)

E, ' 1, & E;(level) ” E/ i Mult.# 5 a? Comments
126.48¢ 10 0.009¢ 4 39472 (3/2,5/2,71/2)* 267.92 72 [M1,E2] 6.024 a(K)=3.5 32; a(L)=1.8 6; a(M)=0.48 18; a(N+..)=0.17 6
*129.04 3 0.016 10
131.926 5 0.327 12 24356  7/2% 111.60 7/2* M1 7.49 a(K)=6.01; a(L)=1.12; a(M)=0.268; a(N+..)=0.0957
*132.6 1
134.19¢ 10 0.0092¢ 15 203.47  (9/27) 69.36 (7/27) M1) 7.14 Iy=0.012 3 was measured. Ty of 134.2y level is deduced
by the evaluator from measured I(cek)=0.10 3 for
deexciting the 284.49-keV.
134.19¢ 10 0.006¢ 3 284.49  72% 149.96 3/2% [E2] a(K)=0.301; a(L)=1.83; a(M)=0.497; a(N+..)=0.180
134.19¢ 10 0.0014¢ 7 394.72  (3/2,5/2,7/2)t  ~260.18 (5/2)”
*135.71 7
136.990 4 1.15 3 179.75  5/2F 42.77 3/2* M1 6.91 a(K)=5.40; a(L)=1.01; a(M)=0.241; a(N+..)=0.086
0<0.24, if there is any E2 admixture.
137.0 1 0.04 1 248.63 111.60 7/2*
139.8 1 0.0045 10 ~260.18  (5/2)~ 120.36 5/2~
142.0 1 0.011 3 321.76  (9/2%) 179.75 5/2* [E2] 2.23 a(K)=0.285; a(L)=1.421; a(M)=0.385; a(N+..)=0.1396
142.962 5 0.394 12 24356 72 100.50 9/2% Ml 5.97 a(K)=4.79; a(L)=0.890; a(M)=0.213; a(N+..)=0.0759
*146.8 0.016 8
147.64 5 0.20 2 267.92  7)2% 120.36 5/2~ El 0.1893  a(K)=0.1490; a(L)=0.0305; a(M)=0.00729;
a(N+..)=0.00252
148.15 4 0.86 6 179.75  5/2F 31.56 3/2~ El 0.1877  a(K)=0.1478; a(L)=0.0302; a(M)=0.00722;
a(N+..)=0.00250
150.04 3 <0.06 149.96  3/2* 0.0 1/2* (M1+E2) 044 475 a(K)=3.6 6; a(L)=0.82 5; a(M)=0.201 16;
a(N+..)=0.072 6
15162 3 ~0.025° 151.59 00 12+
151.64 3 ~0.025 39472 (3/2,5/2,7/2)* 243.56 7/2* [M1] 5.05 a(K)=4.05; a(L)=0.753; a(M)=0.180; a(N+..)=0.0641
I,: calculated from measured Ice(K)=0.1 and «(K)=4.05,
assuming M1 multipolarity. An E2 multipolarity would
yield Iy=0.39 in which case, its photon would have
been observed.
154.336 10 0.75 2 179.75  5/2F 25.41 5/2F MI1+E2 044 444 a(K)=3.4 5; a(L)=0.75 4; a(M)=0.184 13;
a(N+..)=0.066 5
156.409 9 1.16 3 267.92  7)2% 111.60 7/2%* Ml 4.62 a(K)=3.71; a(L)=0.688; a(M)=0.165; a(N+..)=0.0586
158.42 12 0.047 5 394.72  (3/2,5/2,7/2)* 236.25 5/2* MI1(+E2) <09 4514  a(K)=3.6 15; a(L)=0.66 10; a(M)=0.16 4;
a(N+..)=0.056 13
160.6 272.15 111.60 7/2*
*161.6 3
163.34 17 0.020 7 390.21  (11/2%) 2269 (11/2%) [MI] 4.08 a(K)=3.28; a(L)=0.608; a(M)=0.146; a(N+..)=0.0517
*165.7 3
166.976 7 0.200 10 236.25 52% 69.36 (7/27) [E1] 0.141 a(K)=0.1115; a(L)=0.222; a(M)=0.00530;
a(N+..)=0.00183
167.45 5 0.05 1 267.92  7)2% 100.50 9/2* [M1] 3.80 a(K)=3.05; a(L)=0.567; a(M)=0.136; a(N+..)=0.0482
169.2¢ 3 0.0010¢ 5 225.08 55.16 (1/27)

161, 88
9-"" Bt

AdSNH wolq

L€1,4 88
9"



229Th o decay (continued)

7(225 Ra) (continued)

E, ' 1,+& E;(level) 7 E/ i Mult.# a? Comments

169.2¢ 3 0.0039¢ 14 39021 (11/2%) 22055 (7/2%,9/2%)

169.2¢ 3 0.0029¢ 14 394.24 225.08
*171.5 2 0.18 5

17176 5 0.039 4 272.15 100.50 9/2*

172.926 18 0.111 28449 2% 111.60  7/2* MI 347 a(K)=2.79; a(L)=0.518; a(M)=0.124; a(N+.)=0.0439

174.05€ 11 <0.002¢ 24356 72t 69.36 (7/27) [E1] 0126 a(K)=0.100; a(L)=0.0197; a(M)=0.00471; a(N+.)=0.00163

174.05€ 11 0.0069¢ 18 39021 (11/2%) 216.28?

174.05€ 11 0.0065°€ 18 39472 (3)2.527/2F 22055 (7/2%,9/2%)

174.7 2 0.030 3 446.45 272.15

1797577 0.192 15 179.75 512+ 00 1/2* E2 0.884  a(K)=0.2000; a(L)=0.500; a(M)=0.1353; a(N+..=0.0487

182.12 70 0.0054 11 225.08 4277 3¢

183.0 1 0.0069 12 403.50? 22055 (7/2%,9/2%)

183.9288  0.138 7 28449 72+ 100.50 9/2* MIGE2) 292 a(K)=2.35; a(L)=0.435; a(M)=0.104; a(N+.)=0.0368

185.6¢ <0.002¢ 335.40 149.96 3/2*

185.6°7  <0.002¢ 478.10 292.72

186.1 1 0.013 5 446.45 ~260.18  (5/2)”

189.25 6 0.0101 21 592.79 403.50?

190.6320 0009820  ~260.18  (5/2) 69.36 (7/27)

193.52€5  0.0007¢ 3 225.08 3156 3/2°

193.52€5 43¢ 23625 52t 4277 32* Ml 253 a(K)=2.03; a(L)=0.377; a(M)=0.0900; a(N+.)=0.0319

1943 3 0.03 2 22055 (7/2,92") 2541 52 IMLE2] 1.6 10  a(K)=1.1 9; a(L)=0.365 8 a(M)=0.093 4; a(N+..)=0.033 2
200.807 16 0.067 3 24356 72+ 4277 3)2* [E2] 0.588  a(K)=0.163; a(L)=0.311; a(M)=0.0830; a(N+..)=0.0301
204690 5 0583 23625 52t 3156 3/2° (E1) 0.0861  (K)=0.0687; a(L)=0.0132; a(M)=0.00316; a(N+..)=0.00109
210.15 8 0.19 4 32076 (92%) 111,60 7/2* [M1] 201 a(K)=1.61; a(L)=0.299; a(M)=0.0713; a(N+..)=0.0252
2108533 273 23625 5% 2541 52 MI 198 a(K)=1.60; a(L)=0.296; a(M)=0.0706; a(N+..)=0.0250
2014710 0044 12

21348 5 0.0085 16 53525 (5/2%) 32176 (9/2%)

215100 10 0.134 10 28449 2% 69.36 (7/27) [E1] 0.0766  a(K)=0.0611; a(L)=0.0117; a(M)=0.00279; a(N+..)=0.00097
2154

216.0 1 0.052 6 327.71 111,60 7/2*

2174170 0.0063 11 ~260.18  (5/2) 4277 32

218.154 17 0.18 2 24356 72+ 2541 572* Ml 181 a(K)=1.45; a(1)=0.269; a(M)=0.0642; a(N+..=0.0227
219.8¢ 1 0.0033¢ 8 399.54? 179.75  5/2*

219.8€ 7 <0.0008¢ 446.45 2269 (112%)

21225 0.022 6 32176 (924 100.50  9/2* M1] 1739 a(K)=1.396; a(L)=0.259; a(M)=0.0617; a(N+..)=0.0218
2252610 0.003¢ 1 225.08 0.0 12

22526 10 0.061€ 6 26792 2% 4277 32 [E2] 0393 a(K)=0.130; a(L)=0.192; a(M)=0.0517; a(N+..)=0.0185
228.6 1 0.0006 2 ~260.18  (5/2)° 3156 32

234.8¢ 1 0.0008 2 ~260.18  (5/2) 2541 52

234.8¢ 1 0.00082° 478.10 243.56 72+

2362498  0.170 9 23625 52¢ 00 1/2* E2 0333 a(K)=0.118; a(L)=0.158; a(M)=0.0423; a(N+.)=0.0151
242.6 2 0.081 8 267.92 72+ 2541 572* Ml 135 a(K)=1.08; a(L)=0.201; a(M)=0.0478; (N+..)=0.0169
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229Th o decay (continued)

7(225Ra) (continued)

E, " 1,+& E;(level) 7 Ef o Mud o Comments
%435 3
244.4 1 0.0013 3 394.24 149.96 3/2*
250.1 1 0.00033 16 292.72 077 3%
252.43 3 0.093 12 32176 (9/2%) 69.36 (72°) [El] 0.0526  a(K)=0.0422; a(L)=0.00788; a(M)=0.00188; a(N+..)=0.00065
259.08 4 0.033 5 284.49 72+ 2541 52F [M1] 112 a(K)=0.901; a(L)=0.166; a(M)=0.0397; a(N+..)=0.0140
261.0 5
267.4 1 0.0008 3 292.72 2541 5/2*
274.1 1 0.0007 2 39472 (3/2,527/2)" 120.36 5/2-
276.85 10 0.0041 10 604.51 327.71
¥)77.48 5
278.65 5 0.0066 8 39021  (11/2%) 111.60 7/2*
28127 10 0.007 1 608.93 327.71
282.6 1 0.0037 7 39472 (3/2,527/2)" 111.60 7/2*
289.62 5 0.0146 17 39021  (11/2%) 100.50 9/2*
%9227 5
%9291 12
29378 10 0.0064 8 39472 (3/2,527/2)" 100.50 9/2*
29621 10 00161 17 32176 (9/2%) 2541 52  [E2] 0.1606  a(K)=0.0734; a(L)=0.0640; a(M)=0.01705; a(N+..)=0.00610
29872 12 0.0068 8  478.10 179.75 5/2*
303.75 10 0.0017 3 335.40 31.56 3/2"
307.3 1 0.006 3 486.82 (52 179.75 5/2*
310.1 1 0.0020 3 335.40 25.41 5/2*
313.3 1 0.00036 11 66323  (5/2%,72%)  349.43
317.8 1 0.00053 14  349.43 31.56 3/2"
320.8 1 0.00016 7 592.79 272.15
324.6 1 0.00042 13 394.24 69.36 (7/27)
327.9¢ | 00163  327.71 00 12+
32791 <0.003¢ 66323 (52*.72%)  335.40
3282 1 0.00208  478.10 149.96 3/2*
329.9 2 0.0006 2 399.54? 69.36 (7/27)
334.74 10 0.00042 11  446.45 111.60 7/2*
336.7€ 1 <0.0001¢ 486.82 (52 149.96 3/2*
336.7€ 1 0.0080€ I 604.51 267.92 7/2*
341.1 1 0.0008 2 66323  (52%72%)  321.76 (9/2%)
34430 1 <0.0001? 399.542 55.16 (1/27)
347.4 1 0.0006 I  416.77 69.36 (7/27)
349.4€ | 0.0004€ 1 349.43 00 12+
349.4€ | <0.0001¢ 592.79 243.56 72+
351.7 1 0.0005 1 39445  (5/2)* 42.77 32+
358.0 1 0.006 1 478.10 12036 5/2-
361.0 1 0.0006 1 604.51 243.56 7/2*
366.5€ 1 0.0004€ 1 478.10 111.60 7/2*
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229Th o decay (continued)

7(225Ra) (continued)

E, & E;(level) 7 Ef I E, L& Ei(level) 7 E; i
366.5 1 <0.0001€  486.82  (5/2%) 120.36 5/2- 465 1 ~0.0001 53525 (5/2%) 69.36 (7/27)
368.1 1 0.0019 3 604.51 236.25 5/2* 478.0 1 0.0036 4  478.10 0.0 12+
368.9 1 0.0019 3 394.24 2541 5/2* 478.0 1 0.0036 4  486.82 (52
375.1 1 0.0003 1  486.82 (52 111.60 7/2+ 483.7 1 0.0018 2 66323  (52%,7/2%) 17975 52+
377.4 1 0.0028 3 478.10 100.50 9/2* 487.3 2 0.0004 I 486.82 (52 0.0 1/2*
379.4 1 0.00132  604.51 225.08 492.9 1 0.00148 16  604.51 111.60 7/2+
386.4 1 0.0008 2 486.82  (5/2%) 100.50 9/2+ 503.6 1 0.00012€5 53525  (5/2%) 31.56 3/2-
395.3 2 0.0008 I 39445  (5/2)* 00 12* 503.6 1 <0.00005  604.51 100.50 9/2+
399.9 2 0.00014 6  399.54? 00 12* 513.52 0.0007 2 66323  (52%7/2%) 149.96 3/2*
4033 1 0.0018 2 403.50? 00 12* 5235 1 0.0005 1 592.79 69.36 (7/27)
408.5 1 0.0010 I 478.10 69.36 (7/27) | 535.1€1  0.0013€2 53525  (5/2%) 0.0 1/2*
414.61 10 0.0003 1 53525  (5/2%) 120.36 5/2- 535.1€ 1 <0.0002¢ 604.51 69.36 (7/27)
417.4 1 0.0014 2  486.82  (572%) 69.36 (727) | 543.03  ~0.0001 66323 (5/2*,72%) 120.36 5/2°
419.9 2 0.0006 1 66323  (5/2*,7/2%) 243.56 72+ 54985  ~0.0001 592.79 42.77 3/2*

4228 1 0.0005 1 551.7 2 0.00011 4 66323  (52+72%) 111.60 7/2*
424.8 1 0.00323  604.51 179.75 5.2+ 561.8 1 0.00192  604.51 42.77 32+
4353 1 0.0031 4  478.10 42.77 32+ 565.7 3 0.0009 /  608.93 42.77 32+
444.1 1 0.0005 1  486.82  (5/2) 42.77 32+ 573.0 1 0.0027 3 604.51 31.56 32~
452.6 1 0.0017 2 478.10 2541 5/2* 579.2 2 0.0006 I 604.51 2541 5/2*
45476 10 0.0102 11  604.51 149.96 3/2+ 592.5 1 0.0003 1 592.79 0.0 12+

45585 10 0.0114 14 59443 ~0.0001 66323 (52%72%)  69.36 (7/27)
45913  ~0.001 608.93 149.96 3/2* | %603.6 2 0.0009 2

¥ From 1970Tr04, 1987He28 and 2000Ga52. Other measurements: 1955St04, 1959Go87, 1960En09, 1981Dil4, 1983Ra01l.
¥ Relative photon intensity, measured by 2000Ga52 and 1987He28. Other measurements: 1970Tr04, 1981Dil4, 1983Ra01.

# From ce data of 1970Tr04 and from Iy, (a)(ce) data of 1987He28 and 2000Ga52. Multipolarities in brackets are from level scheme; they were not determined
experimentally.

@ Multiply placed, intensities not divided.

& For absolute intensity per 100 decays, multiply by 1.026 14.

¢ Total theoretical internal conversion coefficients, calculated using the Brlcc code (2008Ki07) with Frozen orbital approximation based on y-ray energies,
assigned multipolarities, and mixing ratios, unless otherwise specified.

b Multiply placed with undivided intensity.

¢ Multiply placed with intensity suitably divided.

4 Placement of transition in the level scheme is uncertain.
* vy ray not placed in level scheme.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Tr04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987He28,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Ga52,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1955St04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1959Go87,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1960En09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1981Di14,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1983Ra01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Ga52,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987He28,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Tr04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1981Di14,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1983Ra01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Tr04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987He28,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Ga52,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ki07,B

225 225 _
25Ra,5,-10 From ENSDF g3 R 3710
229Th o decay
Decay Scheme
Intensities: I, per 100 parent decays
Legend @ Multiply placed: intensity suitably divided
Iy < 2%xIy™
I, < 10% x I7'**
¥ ¥ 50+ 0.0 1
Iy > 10% x Ty 7340y 160
Qu=5168.1 12 ll %o=100
229
5 o N 90 Thy39
SaSOH o0
SSRSSNSSY
IS0 Ea la HF
GRtanty  SEFSERIYY &, S 663.23
N {\7\8’%73\7§§;’>"6’"~>7~7’m7®(~7@@§ e S? '
S5 SISSISSESSSESS sdoders
A d SIS LESIISISSS S §§§ S
LEF 285>0 x v s o0 B SHS O SS
T RESES RIS IS e 60893 “r8 <0005 44
SRIRFRX 604.51 4484 0.03 8.1
i feliet Y NN
592.79
Vi
v
’
478.10 p 4608  0.050 39
,,,,,,,,, AN A N A A .0 c o [
Vi
4,
74
349.43 p ~4737  ~0.01  ~1560
335.40 % ~4748 ~0.005 ~3760
32771 ~4754 ~0.05  ~420
927 321.76 4761 1.0 23
272.15 / ~4809  ~0.22 225
Tt 267.92/ 48146 930 57
72+ 243.56_ 4838 5.0 15.3
st 236.25 48453 56.2 1.5
225.08
st 179.75/ 4901.0 1020  19.4
3/2+ 149.96/ 4930 0.16 1925
52~ 120.36
72+ 111.60 4967.5 5.97 90
on+ 100.50 / 4978.5  3.17 200
) 69.36 _/ 5009 0.09 11000
"
3t 27740 <3ns 5036 0.24 6024
3/2- 31.56p 2.1ns5 5047 <0.2 >3400
50+ 25.41 / 0.88 ns 4 5053 6.6 280
1/2+ 0.0 14.8d2 5078  0.05 53000

225
g3 Ra|3;
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225 225
o Ra,3o-11 From ENSDF g8 Raz;-11
229Th o decay
Decay Scheme (continued)
Intensities: I, per 100 parent decays
Legend @ Multiply placed: intensity suitably divided
I, < 2%><I$’""'
I, < 10% x I
¥ ¥ 52+ 0.0 7340y 160
I, > 10%x 10 !
Qq=5168.1 12 ll ho=100
229
o 90 Thy39
AN
SISSe
SO
SR Ee lo  HF
LI LI e ®
(512%) EEETS S 535.25
S AANIONSS © &
> FOXXOS €] o
S SN 1 0 S e 888
S OSSN Y SSSSSSSSSsSy
NESONOA D SSSSSSS SIS
(13/2%) Y SRRF s Q&&i@%}":ﬁ»&# iy 487.224 4599 0.02 83
(27 IS T —SSoa 486.82 ¢
SOSS 478.10 p 4608  0.050 39
@V;?G_v/\ Q. o?©
'S
SIS S o 446.45
KRN 7
*Q S /)
fy S /
> ngvQ‘ 416.77 p ~4667  ~0.001 ~5170
,,,,,,,,, I A O O O ({ J (0
(112%) 390.21 4694 0.2 65
32771 / ~AT54 ~0.05  ~420
[C7AD) 321.76 4761 1.0 23
292.72 /
272.15 ~4809  ~0.22 225
(5/2)~ ~260.18 /
. 243.564 4838 50 153
/
(11/2%) 2269 ~4852  ~0.03  ~3300
(7127.912%) 220.55 4861  0.28 386
50+ 179.75_/ 4901.0 1020  19.4
3/2+ 149.96/ 4930 0.16 1925
50 12036
72+ 111.60 4967.5 5.97 90
92+ 100.50, 4978.5 3.17 200
ano) 69.36/ 5000 009 11000
y
3t 27740 <3ns 5036 0.24 6024
3/2~ 31.56p 2.1ns5 5047 <0.2 >3400
50t 25.41 / 0.88 ns 4 5053 6.6 280
1/2+ 0.0 14.8d2 5078  0.05 53000
225
g3 Ra3;
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225 225
25Ra, 5,12 From ENSDF 83 Ray 3,712
229Th o decay
Decay Scheme (continued)
Intensities: I per 100 parent decays
Legend & Multiply placed: undivided intensity given
@ Multiply placed: intensity suitably divided
I < 2%xIy™
— L, <10%xIy**
Iy > 10%xTy™ 5/2+ 0.0 7340y 160
,,,,,, = 7y Decay (Uncertain) Qu=5168.1 12
o Coincidence o= : %0:=100
© 229
& L N 9y Thy39
N N g S
N ‘2’ 5 D
Ea I HF
77777777777 3
(312,52,112)* ; 4690  0.23 32
(512)" w
I
|
|
|
|
|
|
|
|
|
| /
|
orh) ! 321.76 4761 1.0 23
| &
|
|
|
1 292.72
|
2+ | 267.924 48146 930 5.7
(512)” | ~260.18
|
|
72+ [} 243.56/ 4838 5.0 15.3
st 236.25 48453  56.2 1.5
225.08
(7/2+.,9127) 220.55 4861 0.28 386
50+ 179.75/ 4901.0 1020 194
3o+ 149.96/ 4930  0.16 1925
e 111.60/ 4967.5 597 90
92+ 100.504 4978.5  3.17 200
(7127) 6936% 5009  0.09 11000
127) 55.16/ 5023 0.009 1.3x10°
32+ 42.77 <3 ns 5036 0.24 6024
50+ 25.41/ 0.88 ns 4 5053 6.6 280
1/2+ 0~0/ 14.8d 2 5078 0.05 53000
225
88 Ra|37
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22Ra;,-13 From ENSDF iRa 313

229Th o decay

Decay Scheme (continued)

Legend Intensities: I, per 100 parent decays
& Multiply placed: undivided intensity given
Iy < 2%xIy* @ Multiply placed: intensity suitably divided

— L, <10%xIy*
L, > 10% x I
,,,,,, = ¥ Decay (Uncertain)

. 52+ 0.0
o Coincidence 7240y 160
Qu=5168.1 12 Il =100
229
o & 9p Thy39
e
Q' QQ4 S
SE / Ba e HE
o
(1172+) FHLIS 390214 4694 012 65
©
§§QQ' <¢©
NINEZ N 4\&9 - /l
Yoo IS S0 o o 2
90y ST & o P9 AN /
ik f@it$§§,§§§§'§; SSSS 349439 0 ~4T3T 001 ~1560
AN 5 N NIV
STE son SYSSOSENSTY 7
INCEURR IR TGN A ,— 335.40p, ~4748  ~0.005 ~3760
_ oS §$€7§§w§$@5$@5 —_ Q\?‘i@@q 327.71 ~4754 =~0.05 =420
[C7AD) PR N g’v@ Q\@,&?@g@mﬁsﬁ 321,76/ 4761 1.0 23
Lo ég&\.} SILSSY,
| | v@\e\avz S QS o X @\
- PSS NS bq\\gﬁ.
L RAAGIISASEION S /
+ + SN Soy—————————————
T+ L TS \“3’7 & 284.49/ 47978 1.5 27
i T hy
L : 272.15 ~4809 ~022 ~225
Py 1 ‘ 267.92 4814.6  9.30 5.7
(5/2)~ f—f—t I z260.18/
| | !
|
712+ Ly 1 243564 4838 5.0 15.3
VA
(11/2) ! ! 226.9 p ~4852 ~0.03  ~3300
! ! 225.08 /p
(2¥912%) O N I R G 1 T P 220.5544 4861 028 386
,,,,,,,, / ! N _21628p ~4865 ~0.03  ~3900
|
|
|
52+ f 179.75¢ 4901.0 1020  19.4
32t 149‘96_/ 4930  0.16 1925
- 111.60% 49675 5.97 90
92+ 10050 49785  3.17 200
(7127) 69,36_/ 5009  0.09 11000
30+ 42.77% <3ns 5036  0.24 6024
- ;
3/2 3156p/ 2.1nsS 5047 <02 >3400
52+ 25.41 0.88 ns 4 5053 6.6 280
12+ 0-0/ 14.8d2 5078  0.05 53000

225
g3 Ra37

13



225 225
2ORa,,,-14 From ENSDF gg Ra37-14
229Th o decay
Decay Scheme (continued)
Legend Intensities: I per 100 parent decays
& Multiply placed: undivided intensity given
Iy < 2%xIy™ @ Multiply placed: intensity suitably divided
— L, <10%xIy*
I, > 10% x Iy
777777 =~ 7y Decay (Uncertain) +
o 5/2 0.0
o Coincidence 0y 160
Qu=5168.1 12 !l Bo=100
229
S & 90 11139
§ Q§°°§\8r'§}§'\ S
S SoSS oSS
O TRYS & @ Ea ot HF
Seud Seotenn S88sys o e
ST N Sew e SSSSSS & 272.15 ~4809  ~022  ~225
7+ ‘ PRI CIEONSIX 267.92
‘ A A — : . 48146 930 5.7
(512)" I IVINININGN Q§Q$HQ7 \437\\ \é\@\\i Fo SETRS 260.18
| /\°-°c°°c>2 w ’\\b&w oo Q\'\"\‘QVV\\Q*QA\ /
N e FSLLINTS ~H > - Y
\ RIS SAISSIICARCRSONG 248.63 7 ~A833 ~029  ~244
Tt ; I VVN NN é\yé;}'g{é\,é\v@:gzv S 243.56/ 4838 5.0 15.3
o) SN0k
st l j S eeesss 236.25 48453 562 15
|
| | /
(7/2+,9/27) X ! 220.554 4861  0.28 386
| |
?
1 | J
927) { | 20347 p ~4878  ~0.03  ~4600
|
|
|
5+ i 179.75¢ 4901.0 1020  19.4
32+ 149.96/ 4930  0.16 1925
52~ 120.36 /
72+ 111.60¢ 4967.5 597 90
92+ 100.50/ 49785 3.17 200
(2°) 69.36/ 5009  0.09 11000
32t 42.77/, <3ns 5036 024 6024
y
_ ;
3/2 3156 p 2.1ns5 5047 <0.2 >3400
512+ 25414 0.88 ns 4 5053 6.6 280
1/2+ 0-0/ 14.8d 2 5078 0.05 53000

225
g3Ra 37
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225 225 _
25Ra,4,-15 From ENSDF 33 Ray37-15
22Th « decay
Decay Scheme (continued)
Intensities: I per 100 parent decays
Legend & Multiply placed: undivided intensity given
& @ Multiply placed: intensity suitably divided
Ly < 2%x1y™
Iy < 10%x 17
Ly > 10% x 1% 5/2+ 0.0 7340y 160
o Coincidence
Qu=5168.112 Il Bo=100
\v@’ 229Th
S 90 1139
& e, 3
S a858Y Sy
%\ §§§§ > ISy & 4
P ITISS YT & p Ea la HF
§ LYV SISy /
(1172%) PEEITEI  S 2269p ~4852  ~003  ~3300
. I Ho— 225.08
(7127,927) \t’fs 2205544 4861  0.28 386
,,,,,,,, AT T T 1] o "~~~ T T T T T T T T T T T T (2628p ~4865 ~0.03  ~3900
& o © /!
927) < S8 W&i@f g 203.47 ~4878  ~0.03  ~4600
SRRSO
SIS
CARORAS
OIS
Ny LI >
R FES S /
512+ csssesy & o 179.75 4901.0 1020 194
b4 Qc'?@ -
heg QN
IS ERS
F IS SY
P SISIIS
S e X
5 SESSe.”
N SFESrS 151.59
30+ 149.96 4930 0.16 1925
N
SegF &
SSSN
FSIST
FEES
s TS 120.36
o 111.60/ 4967.5 597 90
9t 100.50/ 49785 3.17 200
(72°) 69.36/ 5009  0.09 11000
(1127) 55.16/ 5023 0.009 13x10°
32+ 4277/, <3ns 5036 0.24 6024
¥/
30 31.56p/ 2.1nsS5 5047 <02 >3400
52+ 25414 0.88 ns 4 5053 6.6 280
1/2+ 0-0/ 14.8d 2 5078  0.05 53000
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25
gy Ray3,-16

Legend

Iy < 2%xIy™
Iy < 10%x Iy
Iy > 10% x Iy
= 7Y Decay (Uncertain)

229Th o decay

Decay Scheme (continued)

Intensities: I, per 100 parent decays
& Multiply placed: undivided intensity given
@ Multiply placed: intensity suitably divided

. 52+ 0.0
Coincidence 7340y 160
Qu=5168.1 12 Il ae100
229
3 90 Thy39
yEd
*
SRS Sy Vel
SYEY e Ea la  HF
FFge £ 68 oo
2+ &Y sLsfS\ 111.60 49675 5.97 90
(3/27) l oL . 101.72
92+ &8 & 100.50, 49785 3.17 200
so &S
INY & Q_Qn) <
S « N >
- s S S
(7127) 0 RS oS 69.36 5009 0.09 11000
(1/27) eV SS 38 55.16 5023 0.009  1.3x10°
T °;V,\'”,>° Q; S
I IS
3+ Lo s o & 2714 <3ns 5036 024 6024
- > v
312 1 .~ 3156p/  2.1ns5 5047 <02 >3400
512+ 25.41 0.88 ns 4 5053 6.6 280
12+ 00/ 148d2 5078  0.05 53000
225
g3 Ra 37
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