
93

92

91

α   (keV) βmax   (keV)

βav     (keV)

90

89

88
14.9 d  
(0.026%)

14.9 d  
(99.964%)

α 5006(0%)

 4976(0%)

βmax   316

βav     88.3
γ No γ-rays γ   40.09 (30.0%)

87
4.9 m 
(100%)

4.9 m 
(<0.1%)

α 6341(83%) 

6126(15%)

βmax   N/A

βav     N/A
γ 241.0 (4.1%)

γ 293 (0.0062%)

γ   N/A

86
25 m
(22%)

25 m
(78%)

α   6037 

(16.2%)

βmax   855

βav     271
γ 254.2 (1.08%) γ   186.38 

(21.6%)

85

84
1.53 s

(95%)

1.53 s
(5%)

α   6537 

(95%)

βmax   N/A

βav     N/A
γ N/A γ N/A

83
45.59 m 

(2.20%)

45.59 m 
(97.8%)

α 5875(2%)

 5558(0.1%)

βmax   1420

βav     492.2
γ 324 (0.1%)

   545 (0.01%)

γ 440 (25.94%)

   293 (0.429%)

82

81

β - out

Symbol, Mass N
0

Half-Life

γ   keV and (intensity)

α - out

Np-237

Neptunium 2.144x107y 

Neptunium Series
Note U-233 onwards is from IAEA and LNHB

U-233

Uranium 1.592x105y 

Kα1 98.43 keV (45.8%)

Kα2 94.65 keV (28.3%)

Kβ1 111.3 keV (10.7%)

Kβ2 110.4 keV (5.6%)

α   4788 (47.64%)

α   4771 (23.0%)

γ   29.374 (14.3%)

γ   86.477 (12.26%)

γ   42.44 (0.072%)

γ   97.14 (0.0203%)

Pa-233

Protactinium 26.98 d 

Kα1 98.43 keV (45.8%)

Kα2 94.65 keV (28.3%)

Kβ1 111.3 keV (10.7%)

Kβ2 110.4 keV (5.6%)

α   4824 (84.3%)

α   4783.5 (13.2%)

Th-229

Thorium 7880 y 

Kα1 95.86 keV (45.9%)

Kα2 92.28 keV (28.3%)

Kβ1 108.4 keV (10.7%)

Kβ2 107.6 keV (5.6%)

βmax   258.2

βav     70.8

γ   311.904 (38.3%)

γ   300.129 (6.60%)

Ac-225

Actinium 9.9203 d 

α   4845 (56.2%)

α   4901 (10.2%)

γ   11.1 (12.3%)

Kα1 93.35 keV (46.0%)

Kα2 89.96 keV (28.2%)

Kβ1 105.6 keV (10.7%)

Kβ2 104.8 keV (5.6%)

Ra-225 Ra-221

Kα1 90.89 keV (46.1%)

Kα2 87.68 keV (28.2%)

Kβ1 102.8 keV (10.7%)

Kβ2 102.1 keV (5.6%)

α   5830 (50.7%)

α   5792 (18.1%)

γ   99.8 (1.00%)

γ   99.6 (0.70%)

α  6607 (38%)

α  6754 (32%)

γ   149.13 (12.5%)

γ   93.02 (4.1%)

Kα1 88.47 keV (46.3%)

Kα2 85.43 keV (28.1%)

Kβ1 100.1 keV (10.6%)

Kβ2 99.43 keV (5.6%)

Radium 28 s

Rn-217

Radon 0.54 ms

Fr-221

Francium
Kα1 86.11 keV (46.4%)

Kα2 83.23 keV (28.1%)

Kβ1 97.47 keV (10.6%)

Kβ2 96.82 keV (5.6%)

Rn-221

Kα1 81.52 keV (46.6%)

Kα2 78.95 keV (28.0%)

Kβ1 92.32 keV (10.6%)

Kβ2 91.73 keV (5.6%)

α   7067 (99.89%)

α   6813 (0.036%)

γ   257.9 (0.0287%)

γ   593.1 (0.0115%)

γ   N/A

At-217

Astatine 32.6 ms  

Kα1 83.79 keV (46.5%)

Kα2 81.07 keV (28.0%)

Kβ1 94.87 keV (10.6%)

Kβ2 94.25 keV (5.6%)

α  7741

α   8376 (100%)

α   7614 (0.0045%)

γ   778.87 (0.0044%)

Kα1 79.29 keV (46.6%)

Kα2 76.86 keV (27.8%)

Kβ1 89.81 keV (10.6%)

Kβ2 89.26 keV (5.6%)

Po-217 Po-213

Polonium 3.72 µs 

Bi-209

Bismuth 2.01x1019y 
Kα1 77.11 keV (46.8%)

Kα2 74.82 keV (27.8%)

Kβ1 87.35 keV (10.7%)

Kβ2 86.83 keV (5.6%)

α   3077 (99.92%)

α   2876 (0.08%)

Bi-213

Pb-209

Lead 10.2 m

γ   N/A

Pb-213

γ   N/A γ   N/A

Tl-209

3.234 h 
Kα1 74.97 keV (46.8%)

Kα2 72.81 keV (27.8%)

Kβ1 84.94 keV (10.7%)

Kβ2 84.45 keV (5.6%)

βmax   N/A

βav     N/A

βmax   644.6

βav     197.5

βmax   1827

βav     660

γ   1567 (99.663%)

γ   465 (95.4%)

Tl-205

Thallium 2.162 m 
STABLE

Kα1 72.87 keV (46.9%)

Kα2 70.83 keV (27.7%)

Kβ1 82.57 keV (10.7%)

Kβ2 82.12 keV (5.6%)

Redesigned by Matthew Wiggins


