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Chart of the Nuclides
Created at National Superconducting Cyclotron Laboratory, Michigan State University, 2013 using LISE++

Atoms are the basic 
building blocks of 
nature; people, leaves, 
air, and stars are made 
of these tiny particles. 
At the center of every 
atom is a nucleus that 
is 10,000 times smaller 
but contains 99.9% of 
the atom’s mass! Mi-
croscopes can never 
“see” the nucleus, it’s 
too small.

Nuclei contain even 
smaller particles: protons 
and neutrons. The 
number of protons in a 
nucleus determines what 
element it is; for example, 
four protons (yellow 
circles with a “p”) make a 
beryllium (”Be”) nucleus. 
The periodic table orga-
nizes the known ele-
ments by “atomic 
number”, i.e. number of 
protons.

The number of neutrons 
in a nucleus determine 
what isotope it is (e.g. 5 
neutrons + 4 protons = 
9Be). Nuclear scientists use 
the Chart of the Nuclides 
because it lists every iso-
tope of every element in a 
graph. There are about 
300 stable (common) iso-
topes, over 3000 currently 
known, and possibly 
thousands more to dis-
cover!

99.76% 13.5 s

25O20O16O
2.7 zs

Isotope name
Mass Number   Element

Green and white border 
indicates discovered at NSCL

Theoretically predicted but not
experimentally observed

Box color indicates 
how the isotope decays 
(comes apart, emits radiation)

“Half-life”: time period 
in which isotope has a 
50% chance of decaying 
(only for unstable isotopes, 
non-gray boxes)

Percent abundance
in nature

Half-life units
Gy = billion years
My = million years
ky = thousand years
y = years
d = days
m = minutes
s = seconds
ms = milliseconds (10-3)
us = microseconds (10-6)
ns = nanoseconds (10-9)
ps = picoseconds (10-12)
fs = femtoseconds (10-15)
as = attoseconds (10-18)
zs = zeptoseconds (10-21)
ys = yoctoseconds (10-24)
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beta-plus decay

A proton transforms 
into a neutron, emit-
ting a positron and a 
neutrino

Isotope moves down 
one square & right one 
square on chart

alpha decay

Nucleus loses an 
alpha particle (two 
protons and two neu-
trons)

Isotope moves down 
two squares & left two 
squares on chart

beta-minus decay

A neutron transforms 
into a proton, emitting 
an electron and an anti-
neutrino

Isotope moves left one 
square & up one square 
on chart

K1200
Cyclotron

Target

To study rare isotopes, we must first 
make them.  Ion sources feed par-
tially ionized atoms of a stable, 
common isotope to the K500 cy-
clotron (cross section at right), 
which accelerates the ions up 
30,000 miles per second or 15 per-
cent of the speed of light. The larger 
and more powerful K1200 cyclo-
tron boosts the ions speed to half 
the speed of light.

The beam of ions then collides 
with a thin foil target, creating a 
wide variety of new, possibly rare 
and radioactive isotopes. These 
resulting isotopes are filtered 
with the A1900 fragment sepa-
rator , which carefully selects 
particular rare isotopes from the 
fast beam of nuclei and steers 
them through. 

NSCL detectors measure proper-
ties of nuclei. One example is the 
three-story, 300-ton S800 Spec-
trograph, located at one endpoint 
of the beamline. This device can 
rotate 150º to detect particles 
released after rare isotope nuclei 
smash into a target, measuring the 
structure of the nucleus. Other 
detectors analyze patters of emit-
ted neutrons, or weigh extremely 
short-lived isotopes.

Acceleration Production Exploration
The cyclotrons will be replaced 
with a linear accelerator as NSCL 
transforms into the Facility for 
Rare Isotope Beams (FRIB). The 
Department of Energy-funded 
laboratory will lead the world in 
rare isotope research, producing 
hundreds of times more nuclei at 
twice the energy achieved at 
NSCL. FRIB will probe new frontiers 
in nuclear science when it begins 
operation by 2022.

The Future

Operation of NSCL as a national user facility 
is supported by the Experimental Nuclear 
Physics Program at the U.S. National Science 
Foundation.
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Neutron emission

National Superconducting Cyclotron Laboratory (NSCL) is: 
• The nation’s flagship rare isotope user facility, serving over 
 1300 researchers from more than 30 countries
• Located on the campus of Michigan State University
• The largest university-based nuclear science laboratory in the U.S.
• Producing 10% of the nation’s Ph.D.s in nuclear physics every year 
• Ranked the country’s #1 nuclear physics graduate program 
 by U.S. News and World Report. 
• Run by over 500 staff who invent, maintain and use the equipment to study 

atomic nuclei.
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Rare Isotope Research at
National Superconducting Cyclotron Laboratory

The vast majority of isotopes on this Chart are radioactive and thus rare, typically 
not found on Earth. How can scientists learn anything about nuclei that:
• Are invisible to the most powerful microscopes
• Don’t occur naturally on Earth
• Have half-lives of less than a second, often less than a millisecond
• Produce significant amounts of radiation with their rapid decay

NSCL is a world-class nuclear research laboratory that produces rare isotopes 
by “fragmentation”: smashing nuclei  at up to half the speed of light. Scientists 
can use detectors to gather evidence of nuclear properties, studying them in 
order to better understand our universe and find the origins of elements that 
make up our bodies.
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 5Li
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5 zs

 7B
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 8C
3.5 zs

 4H

 5He
< 1 ys

 6Li
7.6%

 7Be
53.22 d

 8B
770 ms

 9C
126.5 ms

10N
< 1 ys

 6He
806.92 ms

 7Li
92.4%

 8Be
81.9 as

 9B
800 zs

10C
19.31 s

11N
< 1 ys

12O
>6.3 zs 
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3.1 zs

 8Li
839.4 ms

 9Be
100%

10B
19.9%

11C
20.36 m

12N
11 ms

13O
8.58 ms

 8He
119.1 ms

99.99% 0.0115% 12.32 y 139 ys 290 ys

 9Li
178.3 ms

10Be
1.51 My

11B
80.1%
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98.9%

13N
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14O
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15F
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13.76 s
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5.7 ky
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0.36%
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17C
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26.46 s
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21Ne
0.27%

22Na
2.6 y

23Mg
11.32 s

24Al
2.05 s

25Si
220 ms

26P
43.7 ms

27S
15.5 ms

16Be
< 200 ns

16B
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18B
< 26 ns

17B
5.08 ms

18C
92 ms

19N
336 ms
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13.51 s

21F
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14.8 h

77Rb
3.78 m

78Sr
2.6 m

79Y
14.8 s

80Zr
4.6 s

63Ti
>620ns  

64V
19 ms

65Cr
27.5 ms

66Mn
64.2 ms

67Fe
394 ms

68Co
200 ms

69Ni
11.5 s

70Cu
44.5 s

71Zn
2.45 m

72Ga
14.1 h

73Ge
7.8%

74As
17.77 d

75Se
119.78 d

76Br
16.2 h

77Kr
1.24 h

78Rb
17.66 m

79Sr
2.25 m

80Y
30.1 s

81Zr
5.5 s

82Nb
50 ms

83Mo
23 ms

65V
>620ns  

66Cr
23.8 ms

67Mn
46.7 ms

68Fe
188 ms

69Co
227 ms

70Ni
6 s

71Cu
19.4 s

72Zn
1.94 d

73Ga
4.86 h

74Ge
36.5%

75As
100%

76Se
9.4%

77Br
2.38 d

78Kr
0.35%

79Rb
22.9 m

80Sr
1.77 h

81Y
1.17 m

82Zr
32 s

83Nb
4.1 s

84Mo
2.3 s

66V
>620ns  

67Cr
>300ns  

68Mn
28.4 ms

69Fe
110 ms

70Co
112.7 ms

71Ni
2.56 s

72Cu
6.63 s

73Zn
23.5 s

74Ga
8.12 m

75Ge
1.38 h

76As
1.08 d

77Se
7.6%

78Br
6.45 m

79Kr
1.46 d

80Rb
33.4 s

81Sr
22.3 m

82Y
8.3 s

83Zr
41.6 s

84Nb
9.8 s

85Mo
3.2 s

86Tc
55 ms

87Ru
>1.5us  

68Cr
>620ns  

69Mn
16 ms

70Fe
77 ms

71Co
80 ms

72Ni
1.57 s

73Cu
4.2 s

74Zn
1.59 m

75Ga
2.1 m

76Ge
7.7%

77As
1.62 d

78Se
23.8%

79Br
50.7%

80Kr
2.3%

81Rb
4.57 h

82Sr
25.36 d

83Y
7.08 m

84Zr
25.8 m

85Nb
20.9 s

86Mo
19.6 s

87Tc
2.18 s

88Ru
1.3 s

89Rh
>1.5us  

70Mn
>620ns  

71Fe
28 ms

72Co
59.9 ms

73Ni
840 ms

74Cu
1.63 s

75Zn
10.2 s

76Ga
32.6 s

77Ge
11.21 h

78As
1.51 h

79Se
335 ky

80Br
17.68 m

81Kr
229 ky

82Rb
1.27 m

83Sr
1.35 d

84Y
39.5 m

85Zr
7.86 m

86Nb
1.47 m

87Mo
14.05 s

88Tc
6.4 s

89Ru
1.5 s

90Rh
15 ms

91Pd
>1.5us  

71Mn
>400ns  

72Fe
>300ns  

73Co
41 ms

74Ni
680 ms

75Cu
1.22 s

76Zn
5.7 s

77Ga
13.2 s

78Ge
1.47 h

79As
9.01 m

80Se
49.6%

81Br
49.3%

82Kr
11.6%

83Rb
86.2 d

84Sr
0.56%

85Y
2.68 h

86Zr
16.5 h

87Nb
3.75 m

88Mo
8 m

89Tc
12.8 s

90Ru
11 s

91Rh
1.6 s

92Pd
1.1 s

93Ag
>1.5us  

73Fe
>400ns  

74Co
30 ms

75Ni
341 ms

76Cu
637.7 ms

77Zn
2.08 s

78Ga
5.09 s

79Ge
18.98 s

80As
15.2 s

81Se
18.45 m

82Br
1.47 d

83Kr
11.5%

84Rb
32.82 d

85Sr
64.85 d

86Y
14.74 h

87Zr
1.68 h

88Nb
14.55 m

89Mo
2.11 m

90Tc
49.2 s

91Ru
9 s

92Rh
4.66 s

93Pd
1.15 s

94Ag
37 ms

74Fe
>400ns  

75Co
30 ms

76Ni
236 ms

77Cu
467.9 ms

78Zn
1.47 s

79Ga
2.85 s

80Ge
29.5 s

81As
33.3 s

82Se
8.7%

83Br
2.4 h

84Kr
57.0%

85Rb
72.2%

86Sr
9.9%

87Y
3.33 d

88Zr
83.4 d

89Nb
2.03 h

90Mo
5.56 h

91Tc
3.14 m

92Ru
3.65 m

93Rh
13.9 s

94Pd
9 s

95Ag
1.76 s

96Cd
880 ms

76Co
>400ns  

77Ni
124 ms

78Cu
335 ms

79Zn
995 ms

80Ga
2.03 s

81Ge
8 s

82As
19.1 s

83Se
22.3 m

84Br
31.76 m

85Kr
10.78 y

86Rb
18.64 d

87Sr
7.0%

88Y
106.63 d

89Zr
3.27 d

90Nb
14.6 h

91Mo
15.49 m

92Tc
4.25 m

93Ru
59.7 s

94Rh
1.18 m

95Pd
7.5 s

96Ag
4.44 s

97Cd
1.1 s

98In
37 ms

99Sn
>0.2us  

78Ni
140 ms

79Cu
220 ms

80Zn
550 ms

81Ga
1.22 s

82Ge
4.56 s

83As
13.4 s

84Se
3.26 m

85Br
2.9 m

86Kr
17.3%

87Rb
27.8%

88Sr
82.6%

89Y
100%

90Zr
51.5%

91Nb
680 y

92Mo
14.5%

93Tc
2.75 h

94Ru
51.8 m

95Rh
5.02 m

96Pd
2.03 m

97Ag
25.5 s

98Cd
9.2 s

99In
3.1 s

100Sn
1.11 s

79Ni
>400ns  

80Cu
210 ms

81Zn
304 ms

82Ga
599 ms

83Ge
1.85 s

84As
4.02 s

85Se
31.7 s

86Br
55.1 s

87Kr
1.27 h

88Rb
17.77 m

89Sr
50.53 d

90Y
2.67 d

91Zr
11.2%

92Nb
34.7 My

93Mo
4 ky

94Tc
4.88 h

95Ru
1.64 h

96Rh
9.9 m

97Pd
3.1 m

98Ag
47.5 s

99Cd
16 s

100In
5.85 s

101Sn
1.97 s

81Cu
>400ns  

82Zn
228 ms

83Ga
308.1 ms

84Ge
954 ms

85As
2.02 s

86Se
14.3 s

87Br
55.65 s

88Kr
2.84 h

89Rb
15.15 m

90Sr
28.79 y

91Y
58.51 d

92Zr
17.1%

93Nb
100%

94Mo
9.2%

95Tc
20 h

96Ru
5.5%

97Rh
30.7 m

98Pd
17.7 m

99Ag
2.07 m

100Cd
49.1 s

101In
15.1 s

102Sn
3.8 s

82Cu
>400ns  

83Zn
127 ms

84Ga
85 ms

85Ge
540 ms

86As
945 ms

87Se
5.5 s

88Br
16.29 s

89Kr
3.15 m

90Rb
2.63 m

91Sr
9.63 h

92Y
3.54 h

93Zr
1.61 My

94Nb
20.3 ky

95Mo
15.8%

96Tc
4.28 d

97Ru
2.84 d

98Rh
8.72 m

99Pd
21.4 m

100Ag
2.01 m

101Cd
1.36 m

102In
23.3 s

103Sn
7 s

104Sb
470 ms

105Te
633 ns

84Zn
>400ns  

85Ga
93 ms

86Ge
219 ms

87As
610 ms

88Se
1.53 s

89Br
4.4 s

90Kr
32.32 s

91Rb
58.4 s

92Sr
2.66 h

93Y
10.18 h

94Zr
17.4%

95Nb
34.99 d

96Mo
16.7%

97Tc
4.21 My

98Ru
1.9%

99Rh
16.1 d

100Pd
3.63 d

101Ag
11.1 m

102Cd
5.5 m

103In
1 m

104Sn
20.8 s

105Sb
1.12 s

106Te
80 us

85Zn
>400ns  

86Ga
>300ns  

87Ge
>300ns  

88As
270 ms

89Se
410 ms

90Br
1.91 s

91Kr
8.57 s

92Rb
4.49 s

93Sr
7.43 m

94Y
18.7 m

95Zr
64.03 d

96Nb
23.35 h

97Mo
9.6%

98Tc
4.2 My

99Ru
12.8%

100Rh
20.8 h

101Pd
8.47 h

102Ag
12.9 m

103Cd
7.3 m

104In
1.8 m

105Sn
34 s

106Sb
600 ms

107Te
3.1 ms

108I
36 ms

109Xe
13 ms

87Ga
>400ns  

88Ge
>300ns  

89As
>150ns  

90Se
210 ms

91Br
541 ms

92Kr
1.84 s

93Rb
5.84 s

94Sr
1.25 m

95Y
10.3 m

96Zr
2.8%

97Nb
1.2 h

98Mo
24.4%

99Tc
211.1 ky

100Ru
12.6%

101Rh
3.3 y

102Pd
1.0%

103Ag
1.09 h

104Cd
57.7 m

105In
5.07 m

106Sn
1.92 m

107Sb
4 s

108Te
2.1 s

109I
103 us

110Xe
93 ms

89Ge
>300ns  

90As
>300ns  

91Se
270 ms

92Br
343 ms

93Kr
1.29 s

94Rb
2.7 s

95Sr
23.9 s

96Y
5.34 s

97Zr
16.75 h

98Nb
2.86 s

99Mo
2.75 d

100Tc
15.46 s

101Ru
17.1%

102Rh
207 d

103Pd
16.99 d

104Ag
1.15 h

105Cd
55.5 m

106In
6.2 m

107Sn
2.9 m

108Sb
7.4 s

109Te
4.6 s

110I
664 ms

111Xe
740 ms

112Cs
490 us

90Ge
>400ns  

91As
>300ns  

92Se
>300ns  

93Br
102 ms

94Kr
212 ms

95Rb
377.7 ms

96Sr
1.07 s

97Y
3.75 s

98Zr
30.7 s

99Nb
15 s

100Mo
9.8%

101Tc
14.22 m

102Ru
31.6%

103Rh
100%

104Pd
11.1%

105Ag
41.29 d

106Cd
1.2%

107In
32.4 m

108Sn
10.3 m

109Sb
17 s

110Te
18.6 s

111I
2.5 s

112Xe
2.7 s

113Cs
16.7 us

114Ba
530 ms

92As
>300ns  

93Se
>300ns  

94Br
70 ms

95Kr
114 ms

96Rb
201 ms

97Sr
429 ms

98Y
548 ms

99Zr
2.1 s

100Nb
1.5 s

101Mo
14.61 m

102Tc
5.28 s

103Ru
39.25 d

104Rh
42.3 s

105Pd
22.3%

106Ag
23.96 m

107Cd
6.5 h

108In
58 m

109Sn
18 m

110Sb
23.6 s

111Te
26.2 s

112I
3.42 s

113Xe
2.74 s

114Cs
570 ms

115Ba
450 ms

94Se
>300ns  

95Br
>300ns  

96Kr
80 ms

97Rb
169.1 ms

98Sr
653 ms

99Y
1.48 s

100Zr
7.1 s

101Nb
7.1 s

102Mo
11.3 m

103Tc
54.2 s

104Ru
18.6%

105Rh
1.47 d

106Pd
27.3%

107Ag
51.8%

108Cd
0.89%

109In
4.17 h

110Sn
4.15 h

111Sb
1.25 m

112Te
2 m

113I
6.6 s

114Xe
10 s

115Cs
1.4 s

116Ba
1.3 s

117La
21.7 ms

95Se
>400ns  

96Br
>300ns  

97Kr
62.2 ms

98Rb
114 ms

99Sr
269 ms

100Y
735 ms

101Zr
2.3 s

102Nb
4.3 s

103Mo
1.12 m

104Tc
18.3 m

105Ru
4.44 h

106Rh
30.07 s

107Pd
6.5 My

108Ag
2.38 m

109Cd
1.26 y

110In
4.92 h

111Sn
35.3 m

112Sb
51.4 s

113Te
1.7 m

114I
2.1 s

115Xe
18 s

116Cs
700 ms

117Ba
1.75 s

97Br
>300ns  

98Kr
42.8 ms

99Rb
54 ms

100Sr
202 ms

101Y
426 ms

102Zr
2.9 s

103Nb
1.5 s

104Mo
1 m

105Tc
7.6 m

106Ru
1.02 y

107Rh
21.7 m

108Pd
26.5%

109Ag
48.2%

110Cd
12.5%

111In
2.8 d

112Sn
0.97%

113Sb
6.67 m

114Te
15.2 m

115I
1.3 m

116Xe
59 s

117Cs
8.4 s

118Ba
5.2 s

121Pr
12 ms

98Br
>400ns  

99Kr
40 ms

100Rb
48 ms

101Sr
113.8 ms

102Y
298 ms

103Zr
1.38 s

104Nb
4.9 s

105Mo
35.6 s

106Tc
35.6 s

107Ru
3.75 m

108Rh
16.8 s

109Pd
13.7 h

110Ag
24.56 s

111Cd
12.8%

112In
14.97 m

113Sn
115.09 d

114Sb
3.49 m

115Te
5.8 m

116I
2.91 s

117Xe
1.02 m

118Cs
14 s

119Ba
5.4 s

120La
2.8 s

121Ce
1.1 s

122Pr
500# ms 

100Kr
12 ms

101Rb
31.8 ms

102Sr
69 ms

103Y
239 ms

104Zr
920 ms

105Nb
2.95 s

106Mo
8.73 s

107Tc
21.2 s

108Ru
4.55 m

109Rh
1.33 m

110Pd
11.7%

111Ag
7.45 d

112Cd
24.1%

113In
4.3%

114Sn
0.66%

115Sb
32.1 m

116Te
2.49 h

117I
2.22 m

118Xe
3.8 m

119Cs
43 s

120Ba
24 s

121La
5.3 s

122Ce
2# s    

123Pr
800# ms 

101Kr
>400ns  

102Rb
37 ms

103Sr
90 ms

104Y
197 ms

105Zr
670 ms

106Nb
1.05 s

107Mo
3.5 s

108Tc
5.17 s

109Ru
34.5 s

110Rh
3.35 s

111Pd
23.4 m

112Ag
3.13 h

113Cd
12.2%

114In
1.2 m

115Sn
0.34%

116Sb
15.8 m

117Te
1.03 h

118I
13.7 m

119Xe
5.8 m

120Cs
1.01 m

121Ba
29.7 s

122La
8.6 s

123Ce
3.8 s

124Pr
1.2 s

125Nd
650 ms

103Rb
>400ns  

104Sr
44 ms

105Y
84 ms

106Zr
187 ms

107Nb
296 ms

108Mo
1.1 s

109Tc
1.14 s

110Ru
12.04 s

111Rh
11 s

112Pd
21.03 h

113Ag
5.37 h

114Cd
28.7%

115In
  stable

116Sn
14.5%

117Sb
2.8 h

118Te
6 d

119I
19.1 m

120Xe
46 m

121Cs
2.58 m

122Ba
1.95 m

123La
17 s

124Ce
9.1 s

125Pr
3.3 s

126Nd
>200ns  

105Sr
50 ms

106Y
72 ms

107Zr
138 ms

108Nb
210 ms

109Mo
700 ms

110Tc
900 ms

111Ru
2.12 s

112Rh
3.4 s

113Pd
1.55 m

114Ag
4.6 s

115Cd
2.23 d

116In
14.1 s

117Sn
7.7%

118Sb
3.6 m

119Te
16.05 h

120I
1.36 h

121Xe
40.1 m

122Cs
21.18 s

123Ba
2.7 m

124La
29.21 s

125Ce
9.7 s

126Pr
3.12 s

127Nd
1.8 s

128Pm
1 s

129Sm
550 ms

130Eu
1 ms

106Sr
>400ns  

107Y
45 ms

108Zr
73 ms

109Nb
101 ms

110Mo
296 ms

111Tc
350 ms

112Ru
1.75 s

113Rh
2.8 s

114Pd
2.42 m

115Ag
20 m

116Cd
7.5%

117In
43.2 m

118Sn
24.2%

119Sb
1.59 d

120Te
0.090%

121I
2.12 h

122Xe
20.1 h

123Cs
5.88 m

124Ba
11 m

125La
1.08 m

126Ce
51 s

127Pr
4.2 s

128Nd
5# s    

129Pm
2.4 s

131Eu
17.8 ms

107Sr
>400ns  

108Y
60 ms

109Zr
80 ms

110Nb
82 ms

111Mo
186 ms

112Tc
290 ms

113Ru
800 ms

114Rh
1.85 s

115Pd
25 s

116Ag
3.83 m

117Cd
2.49 h

118In
5 s

119Sn
8.6%

120Sb
15.89 m

121Te
19.17 d

122I
3.63 m

123Xe
2.08 h

124Cs
30.9 s

125Ba
3.3 m

126La
54 s

127Ce
34 s

128Pr
2.84 s

129Nd
6.8 s

130Pm
2.6 s

131Sm
1.2 s

109Y
>400ns  

110Zr
42 ms

111Nb
52 ms

112Mo
121 ms

113Tc
169 ms

114Ru
540 ms

115Rh
990 ms

116Pd
11.8 s

117Ag
1.23 m

118Cd
50.3 m

119In
2.4 m

120Sn
32.6%

121Sb
57.2%

122Te
2.5%

123I
13.22 h

124Xe
0.095%

125Cs
46.7 m

126Ba
1.67 h

127La
5.1 m

128Ce
3.93 m

129Pr
30 s

130Nd
21 s

131Pm
6.3 s

132Sm
4 s

135Tb
1.01 ms

111Zr
>400ns  

112Nb
35 ms

113Mo
79 ms

114Tc
90 ms

115Ru
322 ms

116Rh
685 ms

117Pd
4.3 s

118Ag
3.76 s

119Cd
2.69 m

120In
3.08 s

121Sn
1.13 d

122Sb
2.72 d

123Te
0.89%

124I
4.18 d

125Xe
16.9 h

126Cs
1.64 m

127Ba
12.7 m

128La
5.18 m

129Ce
3.5 m

130Pr
40 s

131Nd
25.4 s

132Pm
6.2 s

133Sm
2.89 s

134Eu
500 ms

135Gd
1.1 s

112Zr
>400ns  

113Nb
>300ns  

114Mo
63 ms

115Tc
85 ms

116Ru
210 ms

117Rh
421 ms

118Pd
1.9 s

119Ag
6 s

120Cd
50.8 s

121In
23.1 s

122Sn
4.6%

123Sb
42.8%

124Te
4.7%

125I
59.41 d

126Xe
0.089%

127Cs
6.25 h

128Ba
2.43 d

129La
11.6 m

130Ce
22.9 m

131Pr
1.5 m

132Nd
1.56 m

133Pm
13.5 s

134Sm
9.5 s

135Eu
1.5 s

136Gd
>200ns  

114Nb
>400ns  

115Mo
90 ms

116Tc
59 ms

117Ru
143 ms

118Rh
281 ms

119Pd
920 ms

120Ag
1.23 s

121Cd
13.5 s

122In
1.5 s

123Sn
129.2 d

124Sb
60.2 d

125Te
7.1%

126I
12.93 d

127Xe
36.35 d

128Cs
3.64 m

129Ba
2.23 h

130La
8.7 m

131Ce
10.3 m

132Pr
1.49 m

133Nd
1.17 m

134Pm
22 s

135Sm
10.3 s

136Eu
3.3 s

137Gd
2.2 s

138Tb
>200ns  

139Dy
600 ms

140Ho
6 ms

115Nb
>400ns  

116Mo
>400ns  

117Tc
130 ms

118Ru
130 ms

119Rh
171 ms

120Pd
492 ms

121Ag
780 ms

122Cd
5.24 s

123In
6.17 s

124Sn
5.8%

125Sb
2.76 y

126Te
18.8%

127I
100%

128Xe
1.9%

129Cs
1.34 d

130Ba
0.11%

131La
59 m

132Ce
3.51 h

133Pr
6.5 m

134Nd
8.5 m

135Pm
49 s

136Sm
47 s

137Eu
8.4 s

138Gd
4.7 s

139Tb
1.6 s

140Dy
700# ms 

141Ho
4.1 ms

117Mo
>400ns  

118Tc
>300ns  

119Ru
>300ns  

120Rh
126 ms

121Pd
285 ms

122Ag
529 ms

123Cd
2.1 s

124In
3.12 s

125Sn
9.64 d

126Sb
12.35 d

127Te
9.35 h

128I
24.99 m

129Xe
26.4%

130Cs
29.21 m

131Ba
11.52 d

132La
4.8 h

133Ce
1.62 h

134Pr
17 m

135Nd
12.4 m

136Pm
1.78 m

137Sm
45 s

138Eu
12.1 s

139Gd
5.7 s

140Tb
2.32 s

141Dy
900 ms

142Ho
400 ms

119Tc
>400ns  

120Ru
>300ns  

121Rh
160 ms

122Pd
175 ms

123Ag
300 ms

124Cd
1.25 s

125In
2.36 s

126Sn
230 ky

127Sb
3.85 d

128Te
31.7%

129I
15.7 My

130Xe
4.1%

131Cs
9.69 d

132Ba
0.10%

133La
3.91 h

134Ce
3.16 d

135Pr
24 m

136Nd
50.7 m

137Pm
2# m    

138Sm
3.1 m

139Eu
17.9 s

140Gd
15.8 s

141Tb
3.5 s

142Dy
2.3 s

143Ho
>200ns  

144Er
>200ns  

145Tm
3.17 us

120Tc
>400ns  

121Ru
>400ns  

122Rh
>300ns  

123Pd
180 ms

124Ag
172 ms

125Cd
680 ms

126In
1.53 s

127Sn
2.1 h

128Sb
9.01 h

129Te
1.16 h

130I
12.36 h

131Xe
21.2%

132Cs
6.48 d

133Ba
10.55 y

134La
6.45 m

135Ce
17.7 h

136Pr
13.1 m

137Nd
38.5 m

138Pm
10 s

139Sm
2.57 m

140Eu
1.51 s

141Gd
14 s

142Tb
597 ms

143Dy
5.6 s

144Ho
700 ms

145Er
900 ms

146Tm
155 ms

122Ru
>400ns  

123Rh
>400ns  

124Pd
50 ms

125Ag
166 ms

126Cd
515 ms

127In
1.09 s

128Sn
59.07 m

129Sb
4.4 h

130Te
34.8%

131I
8.03 d

132Xe
26.9%

133Cs
100%

134Ba
2.4%

135La
19.5 h

136Ce
0.18%

137Pr
1.28 h

138Nd
5.04 h

139Pm
4.15 m

140Sm
14.82 m

141Eu
40.7 s

142Gd
1.17 m

143Tb
12 s

144Dy
9.1 s

145Ho
2.4 s

146Er
1.7 s

147Tm
580 ms

123Ru
>400ns  

124Rh
>400ns  

125Pd
>400ns  

126Ag
55 ms

127Cd
370 ms

128In
840 ms

129Sn
2.23 m

130Sb
39.5 m

131Te
25 m

132I
2.29 h

133Xe
5.25 d

134Cs
2.07 y

135Ba
6.6%

136La
9.87 m

137Ce
9 h

138Pr
1.45 m

139Nd
29.7 m

140Pm
9.2 s

141Sm
10.2 m

142Eu
2.36 s

143Gd
39 s

144Tb
1 s    

145Dy
9.5 s

146Ho
2.8 s

147Er
3.2 s

148Tm
700 ms

149Yb
700 ms

150Lu
46 ms

124Ru
>400ns  

125Rh
>400ns  

126Pd
>400ns  

127Ag
79 ms

128Cd
280 ms

129In
611 ms

130Sn
3.72 m

131Sb
23.03 m

132Te
3.2 d

133I
20.83 h

134Xe
10.4%

135Cs
2.3 My

136Ba
7.9%

137La
60 ky

138Ce
0.25%

139Pr
4.41 h

140Nd
3.37 d

141Pm
20.9 m

142Sm
1.21 h

143Eu
2.59 m

144Gd
4.47 m

145Tb
30.9 s

146Dy
33.2 s

147Ho
5.8 s

148Er
4.6 s

149Tm
900 ms

150Yb
>200ns  

151Lu
80.6 ms

126Rh
>400ns  

127Pd
>400ns  

128Ag
58 ms

129Cd
242 ms

130In
290 ms

131Sn
56 s

132Sb
2.79 m

133Te
12.5 m

134I
52.5 m

135Xe
9.14 h

136Cs
13.16 d

137Ba
11.2%

138La
0.089%

139Ce
137.64 d

140Pr
3.39 m

141Nd
2.49 h

142Pm
40.5 s

143Sm
8.75 m

144Eu
10.2 s

145Gd
23 m

146Tb
8 s

147Dy
1.12 m

148Ho
2.2 s

149Er
4 s

150Tm
3# s    

151Yb
1.6 s

152Lu
650 ms

153Hf
>200ns  

128Pd
>400ns  

129Ag
44 ms

130Cd
162 ms

131In
280 ms

132Sn
39.7 s

133Sb
2.34 m

134Te
41.8 m

135I
6.58 h

136Xe
8.9%

137Cs
30.08 y

138Ba
71.7%

139La
99.9%

140Ce
88.5%

141Pr
100%

142Nd
27.2%

143Pm
265 d

144Sm
3.1%

145Eu
5.93 d

146Gd
48.27 d

147Tb
1.64 h

148Dy
3.3 m

149Ho
21.1 s

150Er
18.5 s

151Tm
4.17 s

152Yb
3.04 s

153Lu
900 ms

154Hf
2 s

155Ta
3.2 ms

130Ag
35 ms

131Cd
68 ms

132In
207 ms

133Sn
1.46 s

134Sb
780 ms

135Te
19 s

136I
1.39 m

137Xe
3.82 m

138Cs
33.41 m

139Ba
1.39 h

140La
1.68 d

141Ce
32.51 d

142Pr
19.12 h

143Nd
12.2%

144Pm
363 d

145Sm
340 d

146Eu
4.61 d

147Gd
1.59 d

148Tb
1 h

149Dy
4.2 m

150Ho
1.28 m

151Er
23.5 s

152Tm
8 s

153Yb
4.2 s

154Lu
1# s    

155Hf
840 ms

156Ta
106 ms

157W
275 ms

132Cd
97 ms

133In
165 ms

134Sn
1.05 s

135Sb
1.68 s

136Te
17.63 s

137I
24.13 s

138Xe
14.08 m

139Cs
9.27 m

140Ba
12.75 d

141La
3.92 h

142Ce
11.1%

143Pr
13.57 d

144Nd
23.8%

145Pm
17.7 y

146Sm
68 My

147Eu
24.1 d

148Gd
70.9 y

149Tb
4.12 h

150Dy
7.17 m

151Ho
35.2 s

152Er
10.3 s

153Tm
1.48 s

154Yb
409 ms

155Lu
68.6 ms

156Hf
23 ms

157Ta
10.1 ms

158W
1.25 ms

133Cd
57 ms

134In
140 ms

135Sn
530 ms

136Sb
923 ms

137Te
2.49 s

138I
6.23 s

139Xe
39.68 s

140Cs
1.06 m

141Ba
18.27 m

142La
1.52 h

143Ce
1.38 d

144Pr
17.28 m

145Nd
8.3%

146Pm
5.53 y

147Sm
106.6 Gy

148Eu
54.5 d

149Gd
9.28 d

150Tb
3.48 h

151Dy
17.9 m

152Ho
2.7 m

153Er
37.1 s

154Tm
8.1 s

155Yb
1.79 s

156Lu
494 ms

157Hf
115 ms

158Ta
49 ms

159W
8.2 ms

160Re
611 us

161Os
640 us

135In
92 ms

136Sn
290 ms

137Sb
484 ms

138Te
1.4 s

139I
2.28 s

140Xe
13.6 s

141Cs
24.84 s

142Ba
10.6 m

143La
14.2 m

144Ce
284.91 d

145Pr
5.98 h

146Nd
17.2%

147Pm
2.62 y

148Sm
11.2%

149Eu
93.1 d

150Gd
1.79 My

151Tb
17.61 h

152Dy
2.38 h

153Ho
2.01 m

154Er
3.73 m

155Tm
21.6 s

156Yb
26.1 s

157Lu
6.8 s

158Hf
2.85 s

159Ta
1.04 s

160W
90 ms

161Re
440 us

162Os
2.1 ms

137Sn
273 ms

138Sb
350 ms

139Te
>150ns  

140I
860 ms

141Xe
1.73 s

142Cs
1.68 s

143Ba
14.5 s

144La
40.8 s

145Ce
3.01 m

146Pr
24.15 m

147Nd
10.98 d

148Pm
5.37 d

149Sm
13.8%

150Eu
36.9 y

151Gd
123.9 d

152Tb
17.5 h

153Dy
6.4 h

154Ho
11.76 m

155Er
5.3 m

156Tm
1.4 m

157Yb
38.6 s

158Lu
10.6 s

159Hf
5.2 s

160Ta
1.7 s

161W
409 ms

162Re
107 ms

163Os
5.5 ms

164Ir
1# ms   

138Sn
>400ns  

139Sb
93 ms

140Te
>300ns  

141I
430 ms

142Xe
1.23 s

143Cs
1.79 s

144Ba
11.5 s

145La
24.8 s

146Ce
13.52 m

147Pr
13.4 m

148Nd
5.8%

149Pm
2.21 d

150Sm
7.4%

151Eu
47.8%

152Gd
0.20%

153Tb
2.34 d

154Dy
3 My

155Ho
48 m

156Er
19.5 m

157Tm
3.63 m

158Yb
1.49 m

159Lu
12.1 s

160Hf
13.6 s

161Ta
3# s    

162W
1.36 s

163Re
390 ms

164Os
21 ms

165Ir
<1us    

166Pt
300 us

140Sb
>400ns  

141Te
>150ns  

142I
222 ms

143Xe
511 ms

144Cs
994 ms

145Ba
4.31 s

146La
6.27 s

147Ce
56.4 s

148Pr
2.29 m

149Nd
1.73 h

150Pm
2.68 h

151Sm
90 y

152Eu
13.54 y

153Gd
240.4 d

154Tb
21.5 h

155Dy
9.9 h

156Ho
56 m

157Er
18.65 m

158Tm
3.98 m

159Yb
1.67 m

160Lu
36.1 s

161Hf
18.2 s

162Ta
3.57 s

163W
2.63 s

164Re
719 ms

165Os
71 ms

166Ir
10.5 ms

167Pt
800 us

142Te
>150ns  

143I
130 ms

144Xe
388 ms

145Cs
582 ms

146Ba
2.22 s

147La
4.06 s

148Ce
56 s

149Pr
2.26 m

150Nd
5.6%

151Pm
1.18 d

152Sm
26.8%

153Eu
52.2%

154Gd
2.2%

155Tb
5.32 d

156Dy
0.056%

157Ho
12.6 m

158Er
2.29 h

159Tm
9.13 m

160Yb
4.8 m

161Lu
1.28 m

162Hf
39.4 s

163Ta
10.6 s

164W
6.3 s

165Re
2.62 s

166Os
216 ms

167Ir
29.3 ms

168Pt
2.02 ms

143Te
>400ns  

144I
>150ns  

145Xe
188 ms

146Cs
323 ms

147Ba
894 ms

148La
1.26 s

149Ce
5.3 s

150Pr
6.19 s

151Nd
12.44 m

152Pm
4.12 m

153Sm
1.93 d

154Eu
8.6 y

155Gd
14.8%

156Tb
5.35 d

157Dy
8.14 h

158Ho
11.3 m

159Er
36 m

160Tm
9.4 m

161Yb
4.2 m

162Lu
1.37 m

163Hf
40 s

164Ta
14.2 s

165W
5.1 s

166Re
2.25 s

167Os
839 ms

168Ir
230 ms

169Pt
6.99 ms

170Au
290 us

171Hg
70 us

145I
>400ns  

146Xe
146 ms

147Cs
230 ms

148Ba
612 ms

149La
1.05 s

150Ce
4 s

151Pr
18.9 s

152Nd
11.4 m

153Pm
5.25 m

154Sm
22.8%

155Eu
4.75 y

156Gd
20.5%

157Tb
71 y

158Dy
0.095%

159Ho
33.05 m

160Er
1.19 d

161Tm
30.2 m

162Yb
18.87 m

163Lu
3.97 m

164Hf
1.85 m

165Ta
31 s

166W
19.2 s

167Re
3.4 s

168Os
2.1 s

169Ir
353 ms

170Pt
13.93 ms

171Au
22.3 us

172Hg
231 us

147Xe
130 ms

148Cs
146 ms

149Ba
344 ms

150La
510 ms

151Ce
1.76 s

152Pr
3.63 s

153Nd
31.6 s

154Pm
1.73 m

155Sm
22.3 m

156Eu
15.19 d

157Gd
15.7%

158Tb
180 y

159Dy
144.4 d

160Ho
25.6 m

161Er
3.21 h

162Tm
21.7 m

163Yb
11.05 m

164Lu
3.14 m

165Hf
1.27 m

166Ta
34.4 s

167W
19.9 s

168Re
4.4 s

169Os
3.46 s

170Ir
910 ms

171Pt
45.5 ms

172Au
28 ms

173Hg
910 us

148Xe
>400ns  

149Cs
>50ms   

150Ba
300 ms

151La
>300ns  

152Ce
1.1 s

153Pr
4.28 s

154Nd
25.9 s

155Pm
41.5 s

156Sm
9.4 h

157Eu
15.18 h

158Gd
24.8%

159Tb
100%

160Dy
2.3%

161Ho
2.48 h

162Er
0.14%

163Tm
1.81 h

164Yb
1.26 h

165Lu
10.74 m

166Hf
6.77 m

167Ta
1.33 m

168W
50.9 s

169Re
8.1 s

170Os
7.37 s

171Ir
3.1 s

172Pt
97.6 ms

173Au
25 ms

174Hg
2 ms

150Cs
>50ms   

151Ba
>300ns  

152La
>150ns  

153Ce
>150ns  

154Pr
2.3 s

155Nd
8.9 s

156Pm
26.7 s

157Sm
8.03 m

158Eu
45.9 m

159Gd
18.48 h

160Tb
72.3 d

161Dy
18.9%

162Ho
15 m

163Er
1.25 h

164Tm
2 m

165Yb
9.9 m

166Lu
2.65 m

167Hf
2.05 m

168Ta
2 m

169W
1.23 m

170Re
9.2 s

171Os
8.3 s

172Ir
4.4 s

173Pt
382 ms

174Au
139 ms

175Hg
10.6 ms

176Tl
6.2 ms

151Cs
>50ms   

152Ba
>400ns  

153La
>150ns  

154Ce
>150ns  

155Pr
>300ns  

156Nd
5.06 s

157Pm
10.56 s

158Sm
5.3 m

159Eu
18.1 m

160Gd
21.9%

161Tb
6.89 d

162Dy
25.5%

163Ho
4.57 ky

164Er
1.6%

165Tm
1.25 d

166Yb
2.36 d

167Lu
51.5 m

168Hf
25.95 m

169Ta
4.9 m

170W
2.42 m

171Re
15.2 s

172Os
19.2 s

173Ir
9 s

174Pt
889 ms

175Au
188 ms

176Hg
20.3 ms

177Tl
18 ms

178Pb
230 us

155Ce
>150ns  

156Pr
>300ns  

157Nd
>300ns  

158Pm
4.8 s

159Sm
11.37 s

160Eu
38 s

161Gd
3.65 m

162Tb
7.6 m

163Dy
24.9%

164Ho
29 m

165Er
10.36 h

166Tm
7.7 h

167Yb
17.5 m

168Lu
5.5 m

169Hf
3.24 m

170Ta
6.76 m

171W
2.38 m

172Re
15 s

173Os
22.4 s

174Ir
7.9 s

175Pt
2.53 s

176Au
1.05 s

177Hg
127.3 ms

178Tl
255 ms

179Pb
3.9 ms

158Nd
>300ns  

159Pm
1.5 s

160Sm
9.6 s

161Eu
26 s

162Gd
8.4 m

163Tb
19.5 m

164Dy
28.3%

165Ho
100%

166Er
33.5%

167Tm
9.25 d

168Yb
0.12%

169Lu
1.42 d

170Hf
16.01 h

171Ta
23.3 m

172W
6.6 m

173Re
2 m

174Os
44 s

175Ir
9 s

176Pt
6.33 s

177Au
1.46 s

178Hg
266.5 ms

179Tl
480 ms

180Pb
4.2 ms

161Sm
4.8 s

162Eu
10.6 s

163Gd
1.13 m

164Tb
3 m

165Dy
2.33 h

166Ho
1.12 d

167Er
22.9%

168Tm
93.1 d

169Yb
32.02 d

170Lu
2.01 d

171Hf
12.1 h

172Ta
36.8 m

173W
7.6 m

174Re
2.4 m

175Os
1.4 m

176Ir
8.7 s

177Pt
10.6 s

178Au
2.6 s

179Hg
1.05 s

180Tl
1.09 s

181Pb
39 ms

162Sm
2.4 s

163Eu
7.7 s

164Gd
45 s

165Tb
2.11 m

166Dy
3.4 d

167Ho
3.1 h

168Er
27.0%

169Tm
100%

170Yb
3.0%

171Lu
8.24 d

172Hf
1.87 y

173Ta
3.14 h

174W
33.2 m

175Re
5.89 m

176Os
3.6 m

177Ir
30 s

178Pt
20.7 s

179Au
7.1 s

180Hg
2.58 s

181Tl
3.2 s

182Pb
55 ms

164Eu
4.2 s

165Gd
10.3 s

166Tb
25.1 s

167Dy
6.2 m

168Ho
2.99 m

169Er
9.39 d

170Tm
128.6 d

171Yb
14.1%

172Lu
6.7 d

173Hf
23.6 h

174Ta
1.14 h

175W
35.2 m

176Re
5.3 m

177Os
3 m

178Ir
12 s

179Pt
21.2 s

180Au
8.1 s

181Hg
3.6 s

182Tl
2.2 s

183Pb
535 ms

184Bi
6.6 ms

165Eu
2.7 s

166Gd
4.8 s

167Tb
19 s

168Dy
8.7 m

169Ho
4.72 m

170Er
14.9%

171Tm
1.92 y

172Yb
21.7%

173Lu
1.37 y

174Hf
0.16%

175Ta
10.5 h

176W
2.5 h

177Re
14 m

178Os
5 m

179Ir
1.32 m

180Pt
56 s

181Au
13.7 s

182Hg
10.83 s

183Tl
6.9 s

184Pb
490 ms

185Bi
2# ms   

168Tb
8.2 s

169Dy
39 s

170Ho
2.76 m

171Er
7.52 h

172Tm
2.65 d

173Yb
16.1%

174Lu
3.31 y

175Hf
70 d

176Ta
8.09 h

177W
2.2 h

178Re
13.2 m

179Os
6.5 m

180Ir
1.5 m

181Pt
52 s

182Au
15.5 s

183Hg
9.4 s

184Tl
10.1 s

185Pb
6.3 s

186Bi
14.8 ms

187Po
1.4 ms

171Ho
53 s

172Er
2.05 d

173Tm
8.24 h

174Yb
32.0%

175Lu
97.4%

176Hf
5.3%

177Ta
2.36 d

178W
21.6 d

179Re
19.5 m

180Os
21.5 m

181Ir
4.9 m

182Pt
2.67 m

183Au
42.8 s

184Hg
30.87 s

185Tl
19.5 s

186Pb
4.82 s

187Bi
37 ms

188Po
275 us

172Ho
25 s

173Er
1.43 m

174Tm
5.4 m

175Yb
4.18 d

176Lu
2.6%

177Hf
18.6%

178Ta
2.36 h

179W
37.05 m

180Re
2.44 m

181Os
1.75 h

182Ir
15 m

183Pt
6.5 m

184Au
20.6 s

185Hg
49.1 s

186Tl
40# s   

187Pb
15.2 s

188Bi
61.2 ms

189Po
3.8 ms

174Er
3.2 m

175Tm
15.2 m

176Yb
13.0%

177Lu
6.65 d

178Hf
27.3%

179Ta
1.82 y

180W
0.12%

181Re
19.9 h

182Os
21.84 h

183Ir
58 m

184Pt
17.3 m

185Au
4.25 m

186Hg
1.38 m

187Tl
51 s   

188Pb
25.1 s

189Bi
658 ms

190Po
2.46 ms

191At
2.1 ms

175Er
1.2 m

176Tm
1.85 m

177Yb
1.91 h

178Lu
28.4 m

179Hf
13.6%

180Ta
8.15 h

181W
121.2 d

182Re
2.67 d

183Os
13 h

184Ir
3.09 h

185Pt
1.18 h

186Au
10.7 m

187Hg
1.9 m

188Tl
1.18 m

189Pb
50.5 s

190Bi
6.3 s

191Po
22 ms

192At
11.5 ms

193Rn
1.15 ms

177Tm
1.5 m

178Yb
1.23 h

179Lu
4.59 h

180Hf
35.1%

181Ta
100.0%

182W
26.5%

183Re
70 d

184Os
0.020%

185Ir
14.4 h

186Pt
2.08 h

187Au
8.3 m

188Hg
3.25 m

189Tl
2.3 m

190Pb
1.18 m

191Bi
12.4 s

192Po
32.2 ms

193At
29 ms

194Rn
780 us

179Yb
8 m

180Lu
5.7 m

181Hf
42.39 d

182Ta
114.74 d

183W
14.3%

184Re
35.4 d

185Os
92.95 d

186Ir
16.64 h

187Pt
2.35 h

188Au
8.84 m

189Hg
7.6 m

190Tl
2.6 m

191Pb
1.33 m

192Bi
34.6 s

193Po
370 ms

194At
253 ms

195Rn
7 ms

180Yb
2.4 m

181Lu
3.5 m

182Hf
8.9 My

183Ta
5.1 d

184W
30.6%

185Re
37.4%

186Os
  stable

187Ir
10.5 h

188Pt
10.2 d

189Au
28.7 m

190Hg
20 m

191Tl
20# m   

192Pb
3.5 m

193Bi
1.06 m

194Po
392 ms

195At
328 ms

196Rn
4.7 ms

182Lu
2 m

183Hf
1.02 h

184Ta
8.7 h

185W
75.1 d

186Re
3.72 d

187Os
2.0%

188Ir
1.73 d

189Pt
10.87 h

190Au
42.8 m

191Hg
49 m

192Tl
9.6 m

193Pb
5# m    

194Bi
1.58 m

195Po
4.64 s

196At
388 ms

197Rn
54 ms

183Lu
58 s

184Hf
4.12 h

185Ta
49.4 m

186W
28.4%

187Re
43.3 Gy

188Os
13.2%

189Ir
13.2 d

190Pt
650 Gy

191Au
3.18 h

192Hg
4.85 h

193Tl
21.6 m

194Pb
10.7 m

195Bi
3.05 m

196Po
5.56 s

197At
388.2 ms

198Rn
65 ms

199Fr
16 ms

184Lu
20 s

185Hf
3.5 m

186Ta
10.5 m

187W
1 d

188Re
17 h

189Os
16.1%

190Ir
11.78 d

191Pt
2.83 d

192Au
4.94 h

193Hg
3.8 h

194Tl
33 m

195Pb
15 m   

196Bi
5.1 m

197Po
53.6 s

198At
4.21 s

199Rn
590 ms

200Fr
49 ms

201Ra
1# ms   

186Hf
2.6 m

187Ta
2.3 m

188W
69.78 d

189Re
1.01 d

190Os
26.3%

191Ir
37.3%

192Pt
0.78%

193Au
17.65 h

194Hg
440 y

195Tl
1.16 h

196Pb
37 m

197Bi
9.33 m

198Po
1.77 m

199At
7.02 s

200Rn
1.09 s

201Fr
62 ms

202Ra
31 ms

187Hf
>300ns  

188Ta
19.6 s

189W
10.7 m

190Re
3.1 m

191Os
14.99 d

192Ir
73.83 d

193Pt
50 y

194Au
1.58 d

195Hg
10.53 h

196Tl
1.84 h

197Pb
8.1 m

198Bi
10.3 m

199Po
5.47 m

200At
43.2 s

201Rn
7 s

202Fr
300 ms

203Ra
36 ms

188Hf
>300ns  

189Ta
>300ns  

190W
30 m

191Re
9.8 m

192Os
40.8%

193Ir
62.7%

194Pt
32.9%

195Au
186.1 d

196Hg
0.15%

197Tl
2.84 h

198Pb
2.4 h

199Bi
27 m

200Po
11.51 m

201At
1.42 m

202Rn
9.7 s

203Fr
550 ms

204Ra
60 ms

189Hf
>300ns  

190Ta
5.3 s

191W
>300ns  

192Re
16 s

193Os
1.24 d

194Ir
19.28 h

195Pt
33.8%

196Au
6.17 d

197Hg
2.71 d

198Tl
5.3 h

199Pb
1.5 h

200Bi
36.4 m

201Po
15.6 m

202At
3.07 m

203Rn
44 s

204Fr
1.75 s

205Ra
220 ms

206Ac
25 ms

191Ta
>300ns  

192W
>300ns  

193Re
>300ns  

194Os
6 y

195Ir
2.5 h

196Pt
25.2%

197Au
100%

198Hg
10.0%

199Tl
7.42 h

200Pb
21.5 h

201Bi
1.72 h

202Po
44.6 m

203At
7.4 m

204Rn
1.24 m

205Fr
3.82 s

206Ra
240 ms

207Ac
31 ms

208Th
2.4 ms

192Ta
2.2 s

193W
>300ns  

194Re
1 s

195Os
>300ns  

196Ir
52 s

197Pt
19.89 h

198Au
2.69 d

199Hg
16.9%

200Tl
1.09 d

201Pb
9.33 h

202Bi
1.72 h

203Po
36.7 m

204At
9.12 m

205Rn
2.83 m

206Fr
16 s   

207Ra
1.38 s

208Ac
97 ms

209Th
3.1 ms

194W
>300ns  

195Re
6 s

196Os
34.9 m

197Ir
5.8 m

198Pt
7.4%

199Au
3.14 d

200Hg
23.1%

201Tl
3.04 d

202Pb
52.5 ky

203Bi
11.76 h

204Po
3.52 h

205At
33.8 m

206Rn
5.67 m

207Fr
14.8 s

208Ra
1.11 s

209Ac
92 ms

210Th
16 ms

196Re
2.4 s

197Os
2.8 m

198Ir
8 s

199Pt
30.8 m

200Au
48.4 m

201Hg
13.2%

202Tl
12.31 d

203Pb
2.16 d

204Bi
11.22 h

205Po
1.74 h

206At
30.6 m

207Rn
9.25 m

208Fr
59.1 s

209Ra
4.71 s

210Ac
350 ms

211Th
48 ms

212Pa
8 ms

198Os
>300ns  

199Ir
7 s

200Pt
12.6 h

201Au
26 m

202Hg
29.9%

203Tl
29.5%

204Pb
1.4%

205Bi
15.31 d

206Po
8.8 d

207At
1.81 h

208Rn
24.35 m

209Fr
50 s

210Ra
4 s

211Ac
213 ms

212Th
31.7 ms

213Pa
7 ms

199Os
6 s

200Ir
44 s

201Pt
2.5 m

202Au
28.4 s

203Hg
46.59 d

204Tl
3.78 y

205Pb
17.3 My

206Bi
6.24 d

207Po
5.8 h

208At
1.63 h

209Rn
28.5 m

210Fr
3.18 m

211Ra
13.2 s

212Ac
920 ms

213Th
144 ms

214Pa
17 ms

200Os
7 s

201Ir
21 s

202Pt
1.83 d

203Au
1 m

204Hg
6.9%

205Tl
70.5%

206Pb
24.1%

207Bi
31.55 y

208Po
2.9 y

209At
5.41 h

210Rn
2.4 h

211Fr
3.1 m

212Ra
13 s

213Ac
738 ms

214Th
87 ms

215Pa
14 ms

202Ir
13 s

203Pt
22 s

204Au
38.2 s

205Hg
5.14 m

206Tl
4.2 m

207Pb
22.1%

208Bi
368 ky

209Po
102 y

210At
8.1 h

211Rn
14.6 h

212Fr
20 m

213Ra
2.73 m

214Ac
8.2 s

215Th
1.2 s

216Pa
105 ms

217U
800 us

203Ir
>300ns  

204Pt
10.3 s

205Au
32.5 s

206Hg
8.32 m

207Tl
4.77 m

208Pb
52.4%

209Bi
100%

210Po
138.38 d

211At
7.21 h

212Rn
23.9 m

213Fr
34.82 s

214Ra
2.46 s

215Ac
170 ms

216Th
26 ms

217Pa
3.48 ms

218U
550 us

205Pt
>300ns  

206Au
>300ns  

207Hg
2.9 m

208Tl
3.05 m

209Pb
3.25 h

210Bi
5.01 d

211Po
516 ms

212At
314 ms

213Rn
19.5 ms

214Fr
5 ms

215Ra
1.67 ms

216Ac
440 us

217Th
247 us

218Pa
113 us

219U
55 us

207Au
>300ns  

208Hg
42 m

209Tl
2.16 m

210Pb
22.2 y

211Bi
2.14 m

212Po
299 ns

213At
125 ns

214Rn
270 ns

215Fr
86 ns

216Ra
182 ns

217Ac
69 ns

218Th
117 ns

219Pa
53 ns

208Au
>300ns  

209Hg
37 s

210Tl
1.3 m

211Pb
36.1 m

212Bi
1.01 h

213Po
3.72 us

214At
558 ns

215Rn
2.3 us

216Fr
700 ns

217Ra
1.63 us

218Ac
1.08 us

219Th
1.05 us

220Pa
780 ns

209Au
>300ns  

210Hg
>300ns  

211Tl
1.67 m

212Pb
10.64 h

213Bi
45.59 m

214Po
164.3 us

215At
100 us

216Rn
45 us

217Fr
16.8 us

218Ra
25.2 us

219Ac
11.8 us

220Th
9.7 us

221Pa
5.9 us

222U
1.5 us

210Au
>300ns  

211Hg
>300ns  

212Tl
1.67 m

213Pb
10.2 m

214Bi
19.9 m

215Po
1.78 ms

216At
300 us

217Rn
540 us

218Fr
1 ms

219Ra
10 ms

220Ac
26.36 ms

221Th
1.68 ms

222Pa
3.2 ms

223U
21 us

212Hg
>300ns  

213Tl
1 m

214Pb
26.8 m

215Bi
7.6 m

216Po
145 ms

217At
32.3 ms

218Rn
35 ms

219Fr
20 ms

220Ra
17.9 ms

221Ac
52 ms

222Th
2.05 ms

223Pa
5.1 ms

224U
940 us

225Np
>2us    

213Hg
>300ns  

214Tl
>300ns  

215Pb
2.45 m

216Bi
2.25 m

217Po
1.51 s

218At
1.5 s

219Rn
3.96 s

220Fr
27.4 s

221Ra
28 s

222Ac
5 s

223Th
600 ms

224Pa
844 ms

225U
61 ms

226Np
35 ms

214Hg
>300ns  

215Tl
>300ns  

216Pb
>300ns  

217Bi
1.64 m

218Po
3.1 m

219At
56 s

220Rn
55.6 s

221Fr
4.78 m

222Ra
33.6 s

223Ac
2.1 m

224Th
1.05 s

225Pa
1.7 s

226U
269 ms

227Np
510 ms

228Pu
2.1 s

215Hg
>300ns  

216Tl
>300ns  

217Pb
>300ns  

218Bi
33 s

219Po
>300ns  

220At
3.71 m

221Rn
25.7 m

222Fr
14.2 m

223Ra
11.43 d

224Ac
2.78 h

225Th
8.75 m

226Pa
1.8 m

227U
1.1 m

228Np
1.02 m

229Pu
1.52 m

230Am
1.4 m

216Hg
>300ns  

217Tl
>300ns  

218Pb
>300ns  

219Bi
22 s

220Po
>300ns  

221At
2.3 m

222Rn
3.82 d

223Fr
22 m

224Ra
3.66 d

225Ac
9.92 d

226Th
30.7 m

227Pa
38.3 m

228U
9.1 m

229Np
4 m

230Pu
1.7 m

219Pb
>300ns  

220Bi
>300ns  

221Po
2.2 m

222At
54 s

223Rn
24.3 m

224Fr
3.33 m

225Ra
14.9 d

226Ac
1.22 d

227Th
18.68 d

228Pa
22 h

229U
58 m

230Np
4.6 m

231Pu
8.6 m

232Am
1.31 m

233Cm
27 s

234Bk
2.43 m

220Pb
>300ns  

221Bi
>300ns  

222Po
9.1 m

223At
50 s

224Rn
1.78 h

225Fr
3.95 m

226Ra
1.6 ky

227Ac
21.77 y

228Th
1.91 y

229Pa
1.5 d

230U
20.23 d

231Np
48.8 m

232Pu
33.7 m

233Am
3.2 m

234Cm
51 s

222Bi
>300ns  

223Po
>300ns  

224At
2.5 m

225Rn
4.66 m

226Fr
49 s

227Ra
42.2 m

228Ac
6.15 h

229Th
7.93 ky

230Pa
17.4 d

231U
4.2 d

232Np
14.7 m

233Pu
20.9 m

234Am
2.32 m

237Cf
800 ms

223Bi
>300ns  

224Po
>300ns  

225At
>300ns  

226Rn
7.4 m

227Fr
2.47 m

228Ra
5.75 y

229Ac
1.04 h

230Th
75.4 ky

231Pa
32.76 ky

232U
68.9 y

233Np
36.2 m

234Pu
8.8 h

235Am
10.3 m

237Bk
2# m    

238Cf
21.2 ms

224Bi
>300ns  

225Po
>300ns  

226At
>300ns  

227Rn
20.8 s

228Fr
38 s

229Ra
4 m

230Ac
2.03 m

231Th
1.06 d

232Pa
1.32 d

233U
159.2 ky

234Np
4.4 d

235Pu
25.3 m

236Am
3.6 m

237Cm
20# m   

238Bk
2.4 m

239Cf
1 m

241Fm
730 us

226Po
>300ns  

227At
>300ns  

228Rn
1.08 m

229Fr
50.2 s

230Ra
1.55 h

231Ac
7.5 m

232Th
100%

233Pa
26.98 d

234U
245.5 ky

235Np
1.09 y

236Pu
2.86 y

237Am
1.23 h

238Cm
2.2 h

240Cf
40.3 s

241Es
10 s

242Fm
800 us

227Po
>300ns  

228At
>300ns  

229Rn
11.9 s

230Fr
19.1 s

231Ra
1.73 m

232Ac
1.98 m

233Th
21.83 m

234Pa
6.7 h

235U
0.72%

236Np
153 ky

237Pu
45.64 d

238Am
1.63 h

239Cm
2.5 h

240Bk
4.8 m

241Cf
2.35 m

242Es
17.8 s

243Fm
231 ms

229At
>300ns  

230Rn
>300ns  

231Fr
17.6 s

232Ra
4 m

233Ac
2.42 m

234Th
24.1 d

235Pa
24.44 m

236U
23.42 My

237Np
2.14 My

238Pu
87.7 y

239Am
11.9 h

240Cm
27 d

241Bk
4.6 m

242Cf
3.49 m

243Es
21.6 s

244Fm
3.12 ms

245Md
400 ms

232Fr
5.5 s

233Ra
30 s

234Ac
45 s

235Th
7.2 m

236Pa
9.1 m

237U
6.75 d

238Np
2.12 d

239Pu
24.11 ky

240Am
2.12 d

241Cm
32.8 d

242Bk
7 m

243Cf
10.7 m

244Es
37 s

245Fm
4.2 s

246Md
920 ms

233Fr
>300ns  

234Ra
30 s

235Ac
1.03 m

236Th
37.3 m

237Pa
8.7 m

238U
99.3%

239Np
2.36 d

240Pu
6.56 ky

241Am
432.6 y

242Cm
162.8 d

243Bk
4.5 h

244Cf
19.4 m

245Es
1.1 m

246Fm
1.54 s

247Md
1.19 s

236Ac
4.5 m

237Th
4.8 m

238Pa
2.27 m

239U
23.45 m

240Np
1.03 h

241Pu
14.29 y

242Am
16.02 h

243Cm
29.1 y

244Bk
4.35 h

245Cf
45 m

246Es
7.5 m

247Fm
31 s

248Md
7 s

249No
57 us

238Th
9.4 m

239Pa
1.8 h

240U
14.1 h

241Np
13.9 m

242Pu
375 ky

243Am
7.37 ky

244Cm
18.1 y

245Bk
4.95 d

246Cf
1.49 d

247Es
4.55 m

248Fm
35.1 s

249Md
23.4 s

250No
5 us

242Np
2.2 m

243Pu
4.96 h

244Am
10.1 h

245Cm
8.42 ky

246Bk
1.8 d

247Cf
3.11 h

248Es
27 m

249Fm
1.6 m

250Md
52 s

251No
800 ms

252Lr
369 ms

253Rf
13 ms

242U
16.8 m

243Np
1.85 m

244Pu
80 My

245Am
2.05 h

246Cm
4.71 ky

247Bk
1.38 ky

248Cf
334 d

249Es
1.7 h

250Fm
30.4 m

251Md
4.21 m

252No
2.45 s

253Lr
632 ms

254Rf
23 us

255Db
1.7 s

244Np
2.29 m

245Pu
10.5 h

246Am
39 m

247Cm
15.6 My

248Bk
>9 y    

249Cf
351 y

250Es
8.6 h

251Fm
5.3 h

252Md
2.3 m

253No
1.56 m

254Lr
17.1 s

255Rf
1.66 s

256Db
1.9 s

246Pu
10.84 d

247Am
23 m

248Cm
348 ky

249Bk
330 d

250Cf
13.08 y

251Es
1.38 d

252Fm
1.06 d

253Md
12 m

254No
51.2 s

255Lr
31.1 s

256Rf
6.64 ms

257Db
2.3 s

258Sg
2.7 ms

247Pu
2.27 d

249Cm
1.07 h

250Bk
3.21 h

251Cf
900 y

252Es
1.29 y

253Fm
3 d

254Md
10 m

255No
3.52 m

256Lr
27 s

257Rf
4.82 s

258Db
4.5 s

259Sg
280 ms

260Bh
41 ms

250Cm
8300# y 

251Bk
55.6 m

252Cf
2.65 y

253Es
20.47 d

254Fm
3.24 h

255Md
27 m

256No
2.91 s

257Lr
6 s

258Rf
13.8 ms

259Db
510 ms

260Sg
4.95 ms

261Bh
12.8 ms

251Cm
16.8 m

252Bk
1.8 m

253Cf
17.81 d

254Es
275.7 d

255Fm
20.07 h

256Md
30# m   

257No
24.5 s

258Lr
4.1 s

259Rf
2.63 s

260Db
1.52 s

261Sg
183 ms

262Bh
84 ms

263Hs
760 us

254Cf
60.5 d

255Es
39.8 d

256Fm
2.63 h

257Md
5.52 h

258No
1.2 ms

259Lr
6.2 s

260Rf
21 ms

261Db
4.5 s

262Sg
10.9 ms

264Hs
540 us

255Cf
1.42 h

256Es
25.4 m

257Fm
100.5 d

258Md
51.5 d

259No
58 m

260Lr
3 m

261Rf
2.2 s

262Db
35 s

263Sg
940 ms

264Bh
1.07 s

265Hs
1.96 ms

266Mt
1.2 ms

267Ds
10 us

256Cf
12.3 m

257Es
7.7 d

258Fm
370 us

259Md
1.6 h

260No
106 ms

261Lr
39 m

262Rf
250 ms

263Db
29 s

264Sg
47 ms

265Bh
1.19 s

266Hs
3.02 ms

259Fm
1.5 s

260Md
27.8 d

262Lr
4 h    

263Rf
11 m

265Sg
9.2 s

266Bh
2.5 s

267Hs
55 ms

268Mt
27 ms

269Ds
230 us

260Fm
1# m    

262No
5 ms   

266Sg
460 ms

267Bh
22 s

268Hs
1.42 s

270Ds
205 us

265Rf
6.6 m

267Sg
1.8 m

269Hs
27 s

270Mt
6.3 ms

271Ds
90 ms

272Rg
4.5 ms

267Db
4.6 h

270Hs
30# s   

272Ds
200# ms 

268Db
1.28 d

269Sg
8 m

270Bh
3.8 m

273Ds
240 us

274Rg
29 ms

270Db
3.75 d

271Sg
3.1 m

272Bh
8.8 s

274Mt
850 ms

277Cn
990 us

278B3
2.3 ms

275Mt
40 ms

274Bh
3.4 m

275Hs
290 ms

276Mt
730 ms

278Rg
8 ms

279Rg
640 ms

277Hs
11 ms

278Mt
29 s

279Ds
210 ms

280Rg
3.8 s

281Cn
370 ms

282B3
140 ms

280Ds
11 s

281Rg
37 s

282Cn
900 us

283B3
380 ms

281Ds
14 s

282Rg
1.9 s

283Cn
4.1 s

284B3
1.01 s

285Fl
470 ms

284Cn
104 ms

285B3
8 s

286Fl
140 ms

287B5
120 ms

285Cn
32 s

286B3
1.17 m

287Fl
520 ms

288B5
190 ms

287B3
2# m    

288Fl
750 ms

289B5
340 ms

290Lv
8 ms

289Fl
2.4 s

290B5
60 ms

291Lv
28 ms

292Lv
24 ms

293B7
18 ms

294B8
1.4 ms

293Lv
80 ms

294B7
290 ms

72Mn
>620ns  

75Fe
>620ns  

64Ti
>620ns  


