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Graphs of separation and decay energies

Figs. 1– 9. S2n two-neutron separation energies.
Figs. 10–17. S2p two-proton separation energies.
Figs. 18–26. Qα α-decay energies.
Figs. 27–36. Qββ double β -decay energies.

Mass numbers and element symbol are indicated only along the borders of the graphs; those for the
intermediate points must be derived by enumeration.
Points represent experimental values.
Open circles represent values estimated from systematic trends.
Lines connect points for isotopes (S2n,Qα ,Qββ ) or isotones (S2p,Qββ ).

Other types of graphs are available from the AMDC web-site (see text).



No. 12 M. Wang et al: The AME2012 atomic mass evaluation (II). Tables, graphs and references 1827

N
eu

tr
on

 n
um

be
r 

 N

S2n (MeV)

F
ig

.  
1.

 T
w

o-
ne

ut
ro

n 
se

pa
ra

ti
on

 e
ne

rg
ie

s 
 N

 =
   

 0
 to

  2
5

0
5

10
15

20
25

0
5

10
15

20
25

-50510152025303540

-50510152025303540

7 H

   3
H

10
H

e

  5
H

e

13
L

i

  5
L

i

16
B

e

  7
B

e

21
B

   8
B

23
C

  1
0 C

25
N

  1
2 N

28
O

  1
4 O

31
F

  1
6 F

34
N

e

 1
8 N

e

36
N

a

 2
0 N

a

37
M

g

 2
1 M

g

38
A

l

 2
3 A

l

39
Si

 2
4 Si

40
P

  2
6 P

41
S

  2
8 S

42
C

l

 3
0 C

l

43
A

r

 3
2 A

r

44
K

  3
4 K

45
C

a

 3
6 C

a

46
Sc

 3
8 Sc

47
T

i

 4
0 T

i

48
V

  4
2 V

49
C

r

 4
4 C

r

50
M

n

 4
6 M

n

51
F

e

 4
7 F

e

52
C

o

 4
9 C

o

53
N

i

 5
0 N

i



1828 Chinese Physics C (HEP & NP) Vol. 36

N
eu

tr
on

 n
um

be
r 

 N

S2n (MeV)

F
ig

.  
2.

 T
w

o-
ne

ut
ro

n 
se

pa
ra

ti
on

 e
ne

rg
ie

s 
 N

 =
   

22
 to

  4
5

20
25

30
35

40
45

20
25

30
35

40
45

0510152025303540

0510152025303540

34
N

e

 3
2 N

e

37
N

a

 3
3 N

a

40
M

g

 3
4 M

g

43
A

l

 3
5 A

l

45
Si

 3
6 Si

47
P

  3
7 P

49
S

  3
8 S

51
C

l

 3
9 C

l

53
A

r

 4
0 A

r

56
K

  4
1 K

58
C

a

 4
2 C

a

61
Sc

 4
3 Sc

63
T

i

 4
4 T

i

66
V

  4
5 V

68
C

r

 4
6 C

r

70
M

n

 4
7 M

n

71
F

e

 4
8 F

e

72
C

o

 4
9 C

o

73
N

i

 5
0 N

i

74
C

u

 5
4 C

u
 5

6 Z
n

76
G

a

 5
8 G

a

77
G

e

 6
0 G

e

78
A

s

 6
2 A

s

 6
6 Se

80
B

r

 6
9 B

r
 7

1 K
r

82
R

b

 7
3 R

b

83
Sr

 7
5 Sr

  7
8 Y

85
Z

r

 8
0 Z

r

86
N

b

 8
3 N

b

87
M

o

 8
5 M

o



No. 12 M. Wang et al: The AME2012 atomic mass evaluation (II). Tables, graphs and references 1829

N
eu

tr
on

 n
um

be
r 

 N

S2n (MeV)

F
ig

.  
3.

 T
w

o-
ne

ut
ro

n 
se

pa
ra

ti
on

 e
ne

rg
ie

s 
 N

 =
   

42
 to

  6
5

40
45

50
55

60
65

40
45

50
55

60
65

51015202530

51015202530

71
M

n

 6
7 M

n

74
F

e

 6
8 F

e

76
C

o

 6
9 C

o

79
N

i

 7
0 N

i

82
C

u

 7
1 C

u

85
Z

n

 7
2 Z

n

87
G

a

 7
3 G

a

90
G

e

 7
4 G

e

92
A

s

 7
5 A

s

95
Se

 7
6 Se

98
B

r

 7
7 B

r

10
1 K

r

 7
8 K

r

10
2 R

b

 7
9 R

b

10
3 Sr

 8
0 Sr

10
4 Y

  8
1 Y

10
5 Z

r

 8
2 Z

r

10
6 N

b

 8
3 N

b

10
7 M

o

 8
5 M

o

 8
7 T

c

10
9 R

u

 8
9 R

u

 9
1 R

h

11
1 P

d

 9
3 P

d
 9

5 A
g

11
3 C

d

 9
7 C

d
 9

9 In

11
5 Sn

10
1 Sn

10
5 Sb

11
7 T

e

10
7 T

e

11
8 I

 10
9 I

11
9 X

e

11
1 X

e

12
0 C

s

11
4 C

s

12
1 B

a

11
6 B

a

12
2 L

a

11
8 L

a

12
3 C

e

12
1 C

e



1830 Chinese Physics C (HEP & NP) Vol. 36

N
eu

tr
on

 n
um

be
r 

 N

S2n (MeV)

F
ig

.  
4.

 T
w

o-
ne

ut
ro

n 
se

pa
ra

ti
on

 e
ne

rg
ie

s 
 N

 =
   

62
 to

  8
5

60
65

70
75

80
85

60
65

70
75

80
85

510152025

510152025

10
3 R

b

 9
9 R

b

10
7 Sr

10
0 Sr

10
9 Y

 10
1 Y

11
2 Z

r

10
2 Z

r

11
5 N

b

10
3 N

b

11
7 M

o

10
4 M

o

12
0 T

c

10
5 T

c

12
4 R

u

10
6 R

u

12
6 R

h

10
7 R

h

12
8 P

d

10
8 P

d

13
0 A

g

10
9 A

g

13
3 C

d

11
0 C

d

13
4 In

11
1 In

13
5 Sn

11
2 Sn

13
6 Sb

11
3 Sb

13
7 T

e

11
4 T

e

13
8 I

 11
5 I

13
9 X

e

11
6 X

e

14
0 C

s

11
7 C

s

14
1 B

a

11
8 B

a

14
2 L

a

11
9 L

a

14
3 C

e

12
1 C

e

14
4 P

r

12
3 P

r
12

6 N
d

14
6 P

m

12
8 P

m

14
7 Sm

13
0 Sm

14
8 E

u

13
2 E

u
13

5 G
d

15
0 T

b

13
7 T

b
14

0 D
y

15
2 H

o

14
2 H

o

14
4 E

r

15
4 T

m

14
6 T

m

15
5 Y

b

15
0 Y

b

15
6 L

u

15
2 L

u

15
7 H

f

15
5 H

f



No. 12 M. Wang et al: The AME2012 atomic mass evaluation (II). Tables, graphs and references 1831

N
eu

tr
on

 n
um

be
r 

 N

S2n (MeV)

F
ig

.  
5.

 T
w

o-
ne

ut
ro

n 
se

pa
ra

ti
on

 e
ne

rg
ie

s 
 N

 =
   

82
 to

 1
05

80
85

90
95

10
0

10
5

80
85

90
95

10
0

10
5

510152025

510152025

13
3 C

d

13
0 C

d

13
5 In

13
1 In

13
8 Sn

13
2 Sn

14
0 Sb

13
3 Sb

14
3 T

e

14
5 I

 13
5 I

14
8 X

e
15

1 C
s

13
7 C

s

15
3 B

a

13
8 B

a

15
5 L

a

13
9 L

a

15
7 C

e

14
0 C

e

15
9 P

r

14
1 P

r

16
1 N

d

14
2 N

d

16
3 P

m

14
3 P

m

16
5 Sm

14
4 Sm

16
7 E

u

14
5 E

u

16
9 G

d

14
6 G

d

17
0 T

b

14
7 T

b

17
1 D

y

17
2 H

o

14
9 H

o

17
3 E

r

15
0 E

r

17
4 T

m

15
1 T

m

17
5 Y

b

15
2 Y

b

17
6 L

u

15
3 L

u

17
7 H

f

15
5 H

f

17
8 T

a

15
7 T

a

17
9 W

 15
9 W

18
0 R

e

16
1 R

e

18
1 O

s

16
3 O

s
16

6 Ir

18
3 P

t

16
8 P

t

18
4 A

u

17
1 A

u

18
5 H

g

17
3 H

g
17

8 T
l

18
7 P

b

18
0 P

b

18
8 B

i

18
6 B

i



1832 Chinese Physics C (HEP & NP) Vol. 36

N
eu

tr
on

 n
um

be
r 

 N

S2n (MeV)

F
ig

.  
6.

 T
w

o-
ne

ut
ro

n 
se

pa
ra

ti
on

 e
ne

rg
ie

s 
 N

 =
  1

02
 to

 1
25

10
0

10
5

11
0

11
5

12
0

12
5

10
0

10
5

11
0

11
5

12
0

12
5

810121416182022

810121416182022

16
7 E

u

16
5 E

u

16
9 G

d

16
6 G

d

17
1 T

b

16
7 T

b

17
3 D

y

16
8 D

y

17
5 H

o

16
9 H

o

17
7 E

r

17
0 E

r

17
9 T

m

17
1 T

m

18
1 Y

b

17
2 Y

b

18
5 L

u

17
3 L

u

18
9 H

f

17
4 H

f

19
2 T

a

17
5 T

a

19
4 W

 17
6 W

19
8 R

e

17
7 R

e

20
1 O

s

17
8 O

s

20
2 Ir

17
9 Ir

20
3 P

t

18
0 P

t

20
4 A

u

18
1 A

u

20
5 H

g

18
2 H

g

20
6 T

l

18
3 T

l

20
7 P

b

18
4 P

b

20
8 B

i

18
6 B

i

20
9 P

o

18
8 P

o

21
0 A

t

19
3 A

t

21
1 R

n

19
5 R

n

21
2 F

r

20
1 F

r

21
3 R

a

20
3 R

a

21
4 A

c

20
8 A

c

21
5 T

h

21
0 T

h

21
6 P

a

21
4 P

a



No. 12 M. Wang et al: The AME2012 atomic mass evaluation (II). Tables, graphs and references 1833

N
eu

tr
on

 n
um

be
r 

 N

S2n (MeV)

F
ig

.  
7.

 T
w

o-
ne

ut
ro

n 
se

pa
ra

ti
on

 e
ne

rg
ie

s 
 N

 =
  1

22
 to

 1
45

12
0

12
5

13
0

13
5

14
0

14
5

12
0

12
5

13
0

13
5

14
0

14
5

68101214161820

68101214161820

20
6 P

t

20
0 P

t

21
0 A

u

20
1 A

u

21
6 H

g

20
2 H

g

21
8 T

l

20
3 T

l

22
0 P

b

20
4 P

b

22
4 B

i

20
5 B

i

22
7 P

o

20
6 P

o

22
9 A

t

20
7 A

t

23
1 R

n

20
8 R

n

23
2 F

r

20
9 F

r

23
3 R

a

21
0 R

a

23
4 A

c

21
1 A

c

23
5 T

h

21
2 T

h

23
6 P

a

21
4 P

a

23
7 U

 21
9 U

23
8 N

p

22
1 N

p

23
9 P

u

23
0 P

u

24
0 A

m

23
2 A

m

24
1 C

m

23
4 C

m

24
2 B

k

23
6 B

k

24
3 C

f

23
9 C

f

24
4 E

s

24
1 E

s

24
5 F

m

24
3 F

m



1834 Chinese Physics C (HEP & NP) Vol. 36

N
eu

tr
on

 n
um

be
r 

 N

S2n (MeV)

F
ig

.  
8.

 T
w

o-
ne

ut
ro

n 
se

pa
ra

ti
on

 e
ne

rg
ie

s 
 N

 =
  1

42
 to

 1
65

14
0

14
5

15
0

15
5

16
0

16
5

14
0

14
5

15
0

15
5

16
0

16
5

891011121314151617

891011121314151617

23
3 F

r

22
9 F

r

23
5 R

a

23
0 R

a

23
7 A

c

23
1 A

c

23
9 T

h

23
2 T

h

24
1 P

a

23
3 P

a

24
3 U

 23
4 U

24
5 N

p

23
5 N

p

24
7 P

u

23
6 P

u

24
9 A

m

23
7 A

m

25
2 C

m

23
8 C

m

25
4 B

k

23
9 B

k

25
6 C

f

24
0 C

f

25
8 E

s

24
1 E

s

26
0 F

m

24
3 F

m

26
2 M

d

24
7 M

d

26
4 N

o

25
0 N

o

26
6 L

r

25
3 L

r

26
8 R

f

25
5 R

f

27
0 D

b

25
7 D

b

27
1 Sg

26
0 Sg

27
2 B

h

26
2 B

h

27
3 H

s

26
5 H

s

27
4 M

t

26
7 M

t

27
5 D

s

26
9 D

s

27
6 R

g

27
4 R

g



No. 12 M. Wang et al: The AME2012 atomic mass evaluation (II). Tables, graphs and references 1835

N
eu

tr
on

 n
um

be
r 

 N

S2n (MeV)

F
ig

.  
9.

 T
w

o-
ne

ut
ro

n 
se

pa
ra

ti
on

 e
ne

rg
ie

s 
 N

 =
  1

55
 to

 1
78

15
5

16
0

16
5

17
0

17
5

15
5

16
0

16
5

17
0

17
5

910111213141516

910111213141516

25
2 C

m

25
1 C

m
25

4 B
k

25
2 B

k
25

6 C
f

25
3 C

f

25
8 E

s

25
4 E

s

26
0 F

m

25
5 F

m

26
2 M

d

25
6 M

d

26
4 N

o

25
7 N

o

26
6 L

r

25
8 L

r

26
8 R

f

25
9 R

f

27
0 D

b

26
0 D

b

27
3 Sg

26
1 Sg

27
5 B

h

26
2 B

h

27
7 H

s

26
5 H

s

27
9 M

t

26
7 M

t

28
1 D

s

26
9 D

s

28
3 R

g

27
4 R

g

28
5 C

n

27
8 C

n

28
7 E

d

28
0 E

d

28
9 F

l

28
7 F

l

29
1 E

f

28
9 E

f

29
3 L

v

29
1 L

v
29

4 E
h

29
3 E

h
29

5 E
i



1836 Chinese Physics C (HEP & NP) Vol. 36

P
ro

to
n 

nu
m

be
r 

 Z

S2p (MeV)

F
ig

. 1
0.

 T
w

o-
pr

ot
on

 s
ep

ar
at

io
n 

en
er

gi
es

   
Z

 =
   

 0
 to

  2
0

0
5

10
15

20

0
5

10
15

20

-1
001020304050

-1
001020304050

3 L
i

6 B

  3
H

e

8 C

  5
L

i

10
N

  6
L

i

12
O

  7
L

i

14
F

  8
L

i

16
N

e

  9
L

i

19
M

g

 1
1 B

e

22
Si

 1
2 B

e

24
P

  1
4 B

26
S

  1
5 B

28
C

l

  1
7 C

30
A

r

  1
8 C

32
K

  2
0 N

34
C

a

  2
1 N

35
C

a

  2
2 N

36
C

a

  2
4 O

37
C

a

  2
6 F

38
C

a

  2
7 F

39
C

a

 2
9 N

e

40
C

a

 3
0 N

e

41
C

a

42
C

a

 3
3 N

a

43
C

a

44
C

a

 3
6 M

g

45
C

a

 3
8 A

l

46
C

a

 3
9 A

l

47
C

a

48
C

a

 4
2 Si

  4
4 P

50
C

a

  4
5 P

  4
7 S

52
C

a
53

C
a

 5
1 A

r

3 L
i



No. 12 M. Wang et al: The AME2012 atomic mass evaluation (II). Tables, graphs and references 1837

P
ro

to
n 

nu
m

be
r 

 Z

S2p (MeV)

F
ig

. 1
1.

 T
w

o-
pr

ot
on

 s
ep

ar
at

io
n 

en
er

gi
es

   
Z

 =
   

17
 to

  3
5

15
20

25
30

35

15
20

25
30

35

010203040

010203040

30
A

r

 2
9 C

l

32
K

 3
0 C

l

34
C

a

 3
1 C

l

36
Sc

 3
2 C

l

38
T

i

 3
3 C

l

40
V

 3
4 C

l

42
C

r

 3
5 C

l

45
F

e

 3
6 C

l

48
N

i

 3
7 C

l

49
N

i

 3
8 C

l

50
N

i

 3
9 C

l

52
C

u

 4
0 C

l

54
Z

n

 4
1 C

l

56
G

a

 4
2 C

l

58
G

e

 4
3 C

l

60
A

s

 4
4 C

l

61
A

s

 4
5 C

l

62
A

s

 4
6 C

l

64
Se

 4
7 C

l

65
Se

 4
8 C

l

67
B

r
68

B
r

 5
1 A

r

69
B

r

  5
3 K

70
B

r

 5
5 C

a

 5
7 Sc

72
B

r

 5
8 Sc

74
B

r

  6
2 V

  6
3 V

76
B

r

 6
5 C

r
 6

7 M
n

78
B

r

 6
8 M

n
 7

0 F
e

80
B

r

 7
3 C

o

82
B

r

 7
6 N

i

84
B

r

 8
0 Z

n

86
B

r

 8
1 Z

n
 8

3 G
a

88
B

r

 8
4 G

a

89
B

r

 8
6 G

e



1838 Chinese Physics C (HEP & NP) Vol. 36

P
ro

to
n 

nu
m

be
r 

 Z

S2p (MeV)

F
ig

. 1
2.

 T
w

o-
pr

ot
on

 s
ep

ar
at

io
n 

en
er

gi
es

   
Z

 =
   

32
 to

  5
0

30
35

40
45

50

30
35

40
45

50

-505101520253035

-505101520253035

62
A

s

 6
1 G

e

64
Se

 6
2 G

e

65
Se

 6
3 G

e

67
B

r

 6
4 G

e

69
K

r

 6
5 G

e

71
R

b

 6
6 G

e

73
Sr

 6
7 G

e

74
Sr

 6
8 G

e

76
Y

 6
9 G

e

78
Z

r

 7
0 G

e

79
Z

r

 7
1 G

e

81
N

b

 7
2 G

e

83
M

o

 7
3 G

e

85
T

c

 7
4 G

e

87
R

u

 7
5 G

e

89
R

h

 7
6 G

e

91
P

d

 7
7 G

e

93
A

g

 7
8 G

e

95
C

d

 7
9 G

e

97
In

 8
0 G

e

99
Sn

 8
1 G

e

10
0 Sn

 8
2 G

e

 8
3 G

e

10
2 Sn

 8
4 G

e

 8
5 G

e

10
4 Sn

 8
6 G

e

 8
7 G

e

10
6 Sn

 9
1 Se

10
8 Sn

 9
2 Se

 9
4 B

r

11
0 Sn

 9
6 K

r

11
2 Sn

 9
9 R

b

10
0 R

b

11
4 Sn

10
2 Sr

10
3 Sr

11
6 Sn

10
7 Z

r

11
8 Sn

10
9 Z

r

12
0 Sn

11
1 N

b 1
13

M
o

12
2 Sn

11
4 M

o
11

6 T
c

12
4 Sn

11
9 R

u

12
6 Sn

12
1 R

h
12

2 R
h

12
8 Sn

12
4 P

d

12
9 Sn

12
5 P

d



No. 12 M. Wang et al: The AME2012 atomic mass evaluation (II). Tables, graphs and references 1839

P
ro

to
n 

nu
m

be
r 

 Z

S2p (MeV)

F
ig

. 1
3.

 T
w

o-
pr

ot
on

 s
ep

ar
at

io
n 

en
er

gi
es

   
Z

 =
   

47
 to

  6
5

45
50

55
60

65

45
50

55
60

65

051015202530

051015202530

97
In

 9
5 A

g

99
Sn

 9
6 A

g

10
0 Sn

 9
7 A

g

 9
8 A

g

10
5 T

e

10
0 A

g

10
7 I

10
9 X

e

10
2 A

g

11
0 X

e
11

2 C
s

10
4 A

g

11
4 B

a
11

6 L
a

10
6 A

g

11
7 L

a
11

9 C
e

10
8 A

g

12
1 P

r

11
0 A

g

12
4 N

d
12

6 P
m

11
2 A

g

12
8 Sm

13
0 E

u

11
4 A

g

13
1 E

u

11
6 A

g

13
5 T

b
13

6 T
b

11
8 A

g

13
8 T

b

12
0 A

g

12
1 A

g

14
0 T

b

12
2 A

g

12
3 A

g

14
2 T

b

12
4 A

g
12

5 A
g

14
4 T

b

12
6 A

g

12
7 A

g

14
6 T

b

12
8 A

g

14
8 T

b

13
2 In

13
4 Sn

15
0 T

b

13
7 Sb

15
2 T

b

13
9 T

e
14

0 T
e

15
4 T

b

14
4 X

e

15
6 T

b

14
5 X

e
14

7 C
s

15
8 T

b

14
9 B

a
15

0 B
a

16
0 T

b

15
2 L

a

15
3 L

a

16
2 T

b

15
5 C

e
15

7 P
r

16
4 T

b

15
9 N

d
16

1 P
m

16
6 T

b

16
3 Sm

16
7 T

b

16
5 E

u



1840 Chinese Physics C (HEP & NP) Vol. 36

P
ro

to
n 

nu
m

be
r 

 Z

S2p (MeV)

F
ig

. 1
4.

 T
w

o-
pr

ot
on

 s
ep

ar
at

io
n 

en
er

gi
es

   
Z

 =
   

62
 to

  8
0

60
65

70
75

80

60
65

70
75

80

0510152025

0510152025

13
5 T

b

13
2 Sm

13
6 T

b

13
3 Sm

13
8 D

y

13
4 Sm

14
0 H

o
14

2 E
r

13
6 Sm

14
4 T

m

14
5 T

m

13
8 Sm

14
8 Y

b

14
0 Sm

15
0 L

u

14
2 Sm

15
3 H

f
15

5 T
a

14
4 Sm

15
7 W

15
9 R

e

14
6 Sm

16
1 O

s
16

2 O
s

14
8 Sm

16
4 Ir

16
6 P

t

15
0 Sm

16
7 P

t
16

9 A
u

15
2 Sm

17
1 H

g

17
2 H

g

15
4 Sm

17
4 H

g

15
6 Sm

17
6 H

g

15
8 Sm

17
8 H

g

16
0 Sm

16
1 Sm

18
0 H

g

16
2 Sm

16
3 Sm

18
2 H

g

16
5 E

u
16

7 G
d

18
4 H

g

16
9 T

b
17

1 D
y

18
6 H

g

17
3 H

o
17

5 E
r

18
8 H

g

17
7 T

m
17

9 Y
b

19
0 H

g

18
1 L

u
18

3 H
f

19
2 H

g

18
6 T

a

19
4 H

g

 18
9 W

19
6 H

g

 19
0 W

 19
1 W

19
8 H

g

19
3 R

e
19

4 R
e

20
0 H

g

19
6 O

s

20
1 H

g

19
8 Ir

20
2 H

g

19
9 Ir



No. 12 M. Wang et al: The AME2012 atomic mass evaluation (II). Tables, graphs and references 1841

P
ro

to
n 

nu
m

be
r 

 Z

S2p (MeV)

F
ig

. 1
5.

 T
w

o-
pr

ot
on

 s
ep

ar
at

io
n 

en
er

gi
es

   
Z

 =
   

77
 to

  9
5

75
80

85
90

95

75
80

85
90

95

05101520

05101520

16
9 A

u

16
7 Ir

17
1 H

g

16
8 Ir

17
2 H

g

17
0 Ir

17
6 T

l

17
2 Ir

17
8 P

b

17
9 P

b

17
4 Ir

17
6 Ir

18
4 B

i

17
8 Ir

18
7 P

o

18
0 Ir

18
8 P

o

18
9 P

o

18
2 Ir

19
3 R

n

18
4 Ir

19
4 R

n
19

5 R
n

18
6 Ir

18
7 Ir

18
8 Ir

19
9 F

r

18
9 Ir

19
0 Ir

20
2 R

a

19
1 Ir

20
3 R

a

19
2 Ir

19
3 Ir

20
6 A

c

19
4 Ir

19
5 Ir

20
9 T

h

19
6 Ir

19
7 Ir

21
2 P

a

19
8 Ir

21
3 P

a

19
9 Ir

21
5 P

a

20
2 P

t

21
7 U

20
4 A

u
20

5 A
u

22
0 N

p

22
1 N

p

22
2 N

p

21
0 T

l

22
3 N

p

21
1 T

l
21

2 T
l

22
5 N

p

22
6 N

p

21
5 P

b

22
8 P

u

21
7 P

b

23
1 A

m

21
9 B

i

23
2 A

m

22
2 P

o

23
4 A

m

22
4 A

t

22
5 A

t

23
6 A

m

22
6 A

t
22

8 R
n

23
8 A

m

23
1 F

r

24
0 A

m

23
3 R

a
23

5 A
c

24
2 A

m

23
7 T

h
23

9 P
a

24
4 A

m

 24
1 U

24
5 A

m

24
3 N

p



1842 Chinese Physics C (HEP & NP) Vol. 36

P
ro

to
n 

nu
m

be
r 

 Z

S2p (MeV)

F
ig

. 1
6.

 T
w

o-
pr

ot
on

 s
ep

ar
at

io
n 

en
er

gi
es

   
Z

 =
   

92
 to

 1
10

90
95

10
0

10
5

11
0

90
95

10
0

10
5

11
0

0246810121416

0246810121416

22
5 N

p

 22
4 U

22
6 N

p

 22
5 U

22
8 P

u

 22
6 U

23
0 A

m

 22
7 U

23
2 C

m

 22
8 U

23
4 B

k

 22
9 U

23
5 B

k

 23
0 U

23
7 C

f

 23
1 U

23
9 E

s

 23
2 U

24
1 F

m

 23
3 U

24
2 F

m

 23
4 U

 23
5 U

24
5 M

d

 23
6 U

 23
7 U

24
8 N

o

 23
9 U

25
1 L

r

 24
0 U

25
3 R

f

 24
1 U

25
5 D

b

24
3 N

p

25
6 D

b

24
5 P

u

25
8 Sg

26
0 B

h

24
9 C

m

26
1 B

h

25
1 B

k

26
3 H

s 26
5 M

t

25
4 C

f

26
7 D

s

25
6 E

s

26
8 D

s

25
8 F

m

26
9 D

s

26
0 M

d

27
0 D

s

26
2 N

o

27
1 D

s

26
4 L

r

27
2 D

s

26
6 R

f

27
3 D

s

26
8 D

b

27
4 D

s

27
0 Sg

27
2 B

h

27
6 D

s

27
4 H

s



No. 12 M. Wang et al: The AME2012 atomic mass evaluation (II). Tables, graphs and references 1843

P
ro

to
n 

nu
m

be
r 

 Z

S2p (MeV)

F
ig

. 1
7.

 T
w

o-
pr

ot
on

 s
ep

ar
at

io
n 

en
er

gi
es

   
Z

 =
  1

00
 to

 1
18

10
0

10
5

11
0

11
5

10
0

10
5

11
0

11
5

024681012

024681012

24
5 M

d

24
4 F

m

24
5 F

m

24
8 N

o

24
6 F

m

24
7 F

m

25
1 L

r

24
8 F

m

25
3 R

f

24
9 F

m

25
5 D

b

25
0 F

m

25
6 D

b

25
1 F

m

25
8 Sg

25
2 F

m

26
0 B

h

25
3 F

m

26
1 B

h

25
4 F

m

26
3 H

s

25
5 F

m

26
5 M

t

25
6 F

m

26
7 D

s

25
7 F

m

26
8 D

s

25
8 F

m

26
9 D

s

26
0 M

d

27
0 D

s

26
2 N

o

27
2 R

g

26
4 L

r

27
3 R

g

26
6 R

f

27
4 R

g

26
8 D

b

27
0 Sg

27
8 E

d

27
2 B

h

27
9 E

d

28
0 E

d

27
5 H

s
27

7 M
t

27
9 D

s

28
3 E

d

28
1 R

g

28
5 F

l

28
3 C

n

28
7 E

f

28
5 E

d

28
9 L

v

28
7 F

l

29
1 E

h

28
9 E

f

29
3 E

i

29
1 L

v

29
4 E

i

29
3 E

h

29
5 E

i



1844 Chinese Physics C (HEP & NP) Vol. 36

N
eu

tr
on

 n
um

be
r 

 N

Qα (MeV)

F
ig

. 1
8.

 α
-d

ec
ay

 e
ne

rg
ie

s 
   

   
   

   
   

N
 =

   
0 

to
  2

5

0
5

10
15

20
25

0
5

10
15

20
25

-2
5

-2
0

-1
5

-1
0-50

-2
5

-2
0

-1
5

-1
0-50

5 H
e

  4
H

e

11
L

i

  5
L

i

14
B

e

  7
B

e

17
B

   7
B

20
C

   9
C

25
N

  1
0 N

27
O

  1
2 O

29
F

  1
4 F

32
N

e

 1
6 N

e

35
N

a
37

M
g

 2
0 M

g

38
A

l

 2
2 A

l

39
Si

 2
3 Si

40
P

  2
5 P

41
S

  2
6 S

42
C

l

 2
8 C

l

43
A

r

 3
0 A

r

44
K

  3
2 K

45
C

a

 3
6 Sc

 3
8 T

i  
 4

0 V

49
C

r

 4
2 C

r

50
M

n

 4
6 F

e

54
C

u

55
Z

n
 5

4 Z
n



No. 12 M. Wang et al: The AME2012 atomic mass evaluation (II). Tables, graphs and references 1845

N
eu

tr
on

 n
um

be
r 

 N

Qα (MeV)

F
ig

. 1
9.

 α
-d

ec
ay

 e
ne

rg
ie

s 
   

   
   

   
   

N
 =

  2
2 

to
  4

5

20
25

30
35

40
45

20
25

30
35

40
45

-2
0

-1
5

-1
0-50

-2
0

-1
5

-1
0-50

35
N

a

 3
3 N

a

38
M

g

 3
4 M

g

41
A

l

 3
5 A

l

44
Si

 3
6 Si

47
P

  3
7 P

49
S

  3
8 S

51
C

l

 3
9 C

l

53
A

r

55
K

57
C

a

 4
2 C

a

60
Sc

 4
3 Sc

62
T

i

 4
4 T

i

65
V

  4
5 V

67
C

r
70

M
n

71
F

e

72
C

o
73

N
i

 5
0 N

i

74
C

u

 5
2 C

u

75
Z

n

 5
4 Z

n

76
G

a

 5
6 G

a

77
G

e

 5
8 G

e

78
A

s

 6
0 A

s

79
Se

 6
4 Se

80
B

r

 6
7 B

r

 6
9 K

r

82
R

b

 7
1 R

b
 7

3 Sr

84
Y

86
N

b

 8
1 N

b
87

M
o

 8
3 M

o



1846 Chinese Physics C (HEP & NP) Vol. 36

N
eu

tr
on

 n
um

be
r 

 N

Qα (MeV)

F
ig

. 2
0.

 α
-d

ec
ay

 e
ne

rg
ie

s 
   

   
   

   
   

N
 =

  4
2 

to
  6

5

40
45

50
55

60
65

40
45

50
55

60
65

-1
5

-1
0-505

-1
5

-1
0-505

72
F

e

 6
8 F

e

74
C

o

 6
9 C

o

76
N

i

 7
0 N

i

80
C

u

 7
1 C

u

83
Z

n

 7
2 Z

n

86
G

a

 7
3 G

a

89
G

e

 7
4 G

e

91
A

s

 7
5 A

s

94
Se96

B
r

 7
7 B

r

99
K

r
10

2 R
b

 7
9 R

b

10
3 Sr

10
4 Y

  8
1 Y

10
5 Z

r

10
6 N

b

 8
3 N

b

10
7 M

o

10
8 T

c

 8
5 T

c

10
9 R

u

 8
7 R

u

11
0 R

h

 8
9 R

h

11
1 P

d

 9
1 P

d  9
3 A

g

11
3 C

d

 9
5 C

d
 9

7 In
11

5 Sn
 9

9 Sn

11
6 Sb

10
3 Sb

11
7 T

e

10
6 T

e
 10

7 I10
9 X

e
11

2 C
s

11
4 B

a1
16

L
a

12
3 C

e

11
9 C

e
12

1 P
r

12
5 N

d

12
4 N

d



No. 12 M. Wang et al: The AME2012 atomic mass evaluation (II). Tables, graphs and references 1847

N
eu

tr
on

 n
um

be
r 

 N

Qα (MeV)

F
ig

. 2
1.

 α
-d

ec
ay

 e
ne

rg
ie

s 
   

   
   

   
   

N
 =

  6
2 

to
  8

5

60
65

70
75

80
85

60
65

70
75

80
85

-1
0-505

-1
0-505

10
5 Sr

10
0 Sr

10
7 Y

 10
1 Y

11
1 Z

r

10
2 Z

r

11
3 N

b

10
3 N

b

11
6 M

o

10
4 M

o

11
9 T

c

10
5 T

c

12
1 R

u

10
6 R

u

12
4 R

h

10
7 R

h

12
8 P

d

10
8 P

d

13
0 A

g

10
9 A

g

13
2 C

d

11
0 C

d

13
4 In

11
1 In

13
5 Sn

11
2 Sn

13
6 Sb

11
3 Sb

13
7 T

e

11
4 T

e

13
9 X

e

11
6 X

e

14
1 B

a

14
3 C

e

12
1 P

r

14
5 N

d

12
4 N

d12
6 P

m

14
7 Sm

12
8 Sm

13
0 E

u
14

9 G
d

13
3 G

d
15

0 T
b

13
5 T

b
15

1 D
y

13
8 D

y14
0 H

o
15

3 E
r

14
2 E

r14
4 T

m
15

5 Y
b

14
8 Y

b
15

0 L
u

15
7 H

f

15
3 H

f

15
8 T

a

15
5 T

a



1848 Chinese Physics C (HEP & NP) Vol. 36

N
eu

tr
on

 n
um

be
r 

 N

Qα (MeV)

F
ig

. 2
2.

 α
-d

ec
ay

 e
ne

rg
ie

s 
   

   
   

   
   

N
 =

  8
2 

to
 1

05

80
85

90
95

10
0

10
5

80
85

90
95

10
0

10
5

-1
0-50510

-1
0-50510

13
7 Sn

13
2 Sn

13
9 Sb

13
3 Sb

14
2 T

e
13

4 T
e

14
4 I

 13
5 I

14
7 X

e

13
6 X

e

14
9 C

s

13
7 C

s

15
2 B

a

13
8 B

a

15
5 L

a

13
9 L

a

15
7 C

e

14
0 C

e

15
9 P

r
16

1 N
d

14
2 N

d

16
3 P

m

16
5 Sm

14
4 Sm

16
7 E

u
16

9 G
d

14
6 G

d

14
7 T

b

17
1 D

y

14
8 D

y

17
2 H

o

17
3 E

r

15
0 E

r

17
4 T

m

17
5 Y

b

15
2 Y

b

17
6 L

u

17
7 H

f

15
4 H

f
15

5 T
a

17
9 W

 15
7 W

18
0 R

e

15
9 R

e

18
1 O

s

16
1 O

s

18
2 Ir

16
4 Ir

18
3 P

t

16
6 P

t
16

9 A
u

18
5 H

g

17
1 H

g
17

6 T
l

18
7 P

b

17
8 P

b

18
8 B

i

18
4 B

i
18

9 P
o

18
6 P

o



No. 12 M. Wang et al: The AME2012 atomic mass evaluation (II). Tables, graphs and references 1849

N
eu

tr
on

 n
um

be
r 

 N

Qα (MeV)

F
ig

. 2
3.

 α
-d

ec
ay

 e
ne

rg
ie

s 
   

   
   

   
   

N
 =

 1
02

 to
 1

25

10
0

10
5

11
0

11
5

12
0

12
5

10
0

10
5

11
0

11
5

12
0

12
5

-4-20246810

-4-20246810

16
7 E

u

16
5 E

u
16

9 G
d

16
6 G

d
17

1 T
b

16
7 T

b

17
3 D

y

16
8 D

y

17
5 H

o

16
9 H

o

17
7 E

r

17
0 E

r

17
9 T

m

17
1 T

m

18
1 Y

b

17
2 Y

b

18
3 L

u

17
3 L

u

18
5 H

f

17
4 H

f

18
9 T

a

17
5 T

a

19
3 W

 17
6 W

19
6 R

e

17
7 R

e

19
8 O

s

17
8 O

s

20
2 Ir

17
9 Ir

20
3 P

t

18
0 P

t

20
4 A

u

18
1 A

u

20
5 H

g

18
2 H

g

20
6 T

l

18
3 T

l

20
7 P

b

18
4 P

b

20
8 B

i

18
5 B

i

20
9 P

o

18
6 P

o

21
0 A

t

19
1 A

t

21
1 R

n

19
3 R

n

21
2 F

r

19
9 F

r

21
3 R

a

20
1 R

a

21
4 A

c

20
6 A

c
21

5 T
h

20
8 T

h
21

6 P
a

21
2 P

a



1850 Chinese Physics C (HEP & NP) Vol. 36

N
eu

tr
on

 n
um

be
r 

 N

Qα (MeV)

F
ig

. 2
4.

 α
-d

ec
ay

 e
ne

rg
ie

s 
   

   
   

   
   

N
 =

 1
22

 to
 1

45

12
0

12
5

13
0

13
5

14
0

14
5

12
0

12
5

13
0

13
5

14
0

14
5

-20246810

-20246810

20
8 A

u

20
1 A

u

21
0 H

g

20
2 H

g

21
4 T

l
20

3 T
l

22
0 P

b

20
4 P

b

22
2 B

i

20
5 B

i
22

4 P
o

20
6 P

o

22
8 A

t

20
7 A

t

23
1 R

n

20
8 R

n

23
2 F

r

20
9 F

r

23
3 R

a

21
0 R

a

23
4 A

c

21
1 A

c

23
5 T

h

21
2 T

h

23
6 P

a

21
3 P

a

23
7 U

 21
7 U

23
8 N

p

21
9 N

p

23
9 P

u

22
8 P

u

24
0 A

m

23
0 A

m

24
1 C

m

23
2 C

m

24
2 B

k

23
4 B

k

24
3 C

f

23
7 C

f

24
4 E

s

23
9 E

s
24

5 F
m

24
1 F

m
24

6 M
d

24
5 M

d



No. 12 M. Wang et al: The AME2012 atomic mass evaluation (II). Tables, graphs and references 1851

N
eu

tr
on

 n
um

be
r 

 N

Qα (MeV)

F
ig

. 2
5.

 α
-d

ec
ay

 e
ne

rg
ie

s 
   

   
   

   
   

N
 =

 1
42

 to
 1

65

14
0

14
5

15
0

15
5

16
0

16
5

14
0

14
5

15
0

15
5

16
0

16
5

24681012

24681012

23
5 R

a

23
0 R

a

23
7 A

c

23
1 A

c

23
9 T

h

23
2 T

h

24
1 P

a

23
3 P

a

24
3 U

 23
4 U

24
5 N

p

23
5 N

p

24
7 P

u

23
6 P

u

24
9 A

m

23
7 A

m

25
1 C

m

23
8 C

m

25
3 B

k

23
9 B

k

25
6 C

f

24
0 C

f

25
8 E

s

24
1 E

s

26
0 F

m

24
2 F

m

26
2 M

d

24
5 M

d

26
4 N

o

24
8 N

o

26
6 L

r

25
1 L

r

26
8 R

f

25
3 R

f

27
0 D

b

25
5 D

b

27
1 Sg

25
8 Sg

27
2 B

h

26
0 B

h

27
3 H

s

26
3 H

s
27

4 M
t

26
5 M

t
27

5 D
s

26
7 D

s

27
6 R

g
27

2 R
g



1852 Chinese Physics C (HEP & NP) Vol. 36

N
eu

tr
on

 n
um

be
r 

 N

Qα (MeV)

F
ig

. 2
6.

 α
-d

ec
ay

 e
ne

rg
ie

s 
   

   
   

   
   

N
 =

 1
57

 to
 1

78

15
5

16
0

16
5

17
0

17
5

15
5

16
0

16
5

17
0

17
5

5678910111213

5678910111213

25
6 C

f

25
5 C

f
25

8 E
s

25
6 E

s
26

0 F
m

25
7 F

m

26
2 M

d

25
8 M

d

26
4 N

o

25
9 N

o

26
6 L

r

26
0 L

r

26
8 R

f

26
1 R

f

27
0 D

b

26
2 D

b

27
2 Sg

26
3 Sg

27
4 B

h

26
4 B

h

27
7 H

s

26
5 H

s

27
9 M

t

26
6 M

t

28
1 D

s

26
7 D

s

28
3 R

g

27
2 R

g

28
5 C

n

27
6 C

n

28
7 E

d

27
8 E

d

28
9 F

l

28
5 F

l

29
1 E

f

28
7 E

f
29

3 L
v

28
9 L

v
29

4 E
h

29
1 E

h
29

5 E
i

29
3 E

i



No. 12 M. Wang et al: The AME2012 atomic mass evaluation (II). Tables, graphs and references 1853

M
as

s 
nu

m
be

r 
 A

Qββ (MeV)

F
ig

. 2
7.

 D
ou

bl
e 

β-
de

ca
y 

en
er

gi
es

   
   

   
A

 =
   

0 
to

  3
5

0
5

10
15

20
25

30
35

0
5

10
15

20
25

30
35

-4
0

-3
0

-2
0

-1
00102030405060

-4
0

-3
0

-2
0

-1
00102030405060

7
H

10
He

13
Li

16
Be

21
B

23
C

25
N

28
O

31
F

34
Ne 35

Na
35
M

g

35
Al

35
Si

35
P

35
S

35
Cl

35
Ar



1854 Chinese Physics C (HEP & NP) Vol. 36

M
as

s 
nu

m
be

r 
 A

Qββ (MeV)

F
ig

. 2
8.

 D
ou

bl
e 

β-
de

ca
y 

en
er

gi
es

   
   

   
A

 =
  3

2 
to

  6
5

30
35

40
45

50
55

60
65

30
35

40
45

50
55

60
65

-4
0

-3
0

-2
0

-1
00102030405060

-4
0

-3
0

-2
0

-1
00102030405060

34
Ne

37
Na

40
M

g

43
Al

45
Si

47
P

49
S

51
Cl

53
Ar

56
K

58
Ca

61
Sc

63
Ti

65
V

65
Cr

65
M

n

65
Fe

65
Co

65
Ni

65
Cu

65
Zn

65
Ga

65
Ge



No. 12 M. Wang et al: The AME2012 atomic mass evaluation (II). Tables, graphs and references 1855

M
as

s 
nu

m
be

r 
 A

Qββ (MeV)

F
ig

. 2
9.

 D
ou

bl
e 

β-
de

ca
y 

en
er

gi
es

   
   

   
A

 =
  6

2 
to

  9
5

60
65

70
75

80
85

90
95

60
65

70
75

80
85

90
95

-4
0

-3
0

-2
0

-1
0010203040

-4
0

-3
0

-2
0

-1
0010203040

66
V

68
Cr

71
M

n

74
Fe

76
Co

79
Ni

82
Cu

85
Zn

87
Ga

90
Ge

92
As

95
Se

95
Br

95
Kr

95
Rb

95
Sr

95
Y

95
Zr

95
Nb

95
M

o

95
Tc

95
Ru

95
Rh

95
Pd



1856 Chinese Physics C (HEP & NP) Vol. 36

M
as

s 
nu

m
be

r 
 A

Qββ (MeV)

F
ig

. 3
0.

 D
ou

bl
e 

β-
de

ca
y 

en
er

gi
es

   
   

   
A

 =
  9

2 
to

 1
25

90
95

10
0

10
5

11
0

11
5

12
0

12
5

90
95

10
0

10
5

11
0

11
5

12
0

12
5

-3
0

-2
0

-1
00102030

-3
0

-2
0

-1
00102030

92
As

95
Se

98
Br

10
1
Kr

10
3
Rb

10
7
Sr

10
9
Y

11
2
Zr

11
5
Nb

11
7
M

o

12
0
Tc

12
4
Ru 12

5
Rh

12
5
Pd

12
5
Ag

12
5
Cd

12
5
In

12
5
Sn

12
5
Sb

12
5
Te

12
5
I

12
5
Xe

12
5
Cs

12
5
Ba

12
5
La



No. 12 M. Wang et al: The AME2012 atomic mass evaluation (II). Tables, graphs and references 1857

M
as

s 
nu

m
be

r 
 A

Qββ (MeV)

F
ig

. 3
1.

 D
ou

bl
e 

β-
de

ca
y 

en
er

gi
es

   
   

   
A

 =
 1

22
 to

 1
55

12
0

12
5

13
0

13
5

14
0

14
5

15
0

15
5

12
0

12
5

13
0

13
5

14
0

14
5

15
0

15
5

-2
0

-1
00102030

-2
0

-1
00102030

12
8
Pd

13
0
Ag

13
3
Cd

13
5
In

13
8
Sn

14
0
Sb

14
3
Te

14
5
I

14
8
Xe

15
1
Cs

15
3
Ba

15
5
La

15
5
Ce

15
5
Pr

15
5
Nd

15
5
Pm

15
5
Sm

15
5
Eu

15
5
Gd

15
5
Tb

15
5
Dy

15
5
Ho

15
5
Er

15
5
Tm

15
5
Yb

15
5
Lu



1858 Chinese Physics C (HEP & NP) Vol. 36

M
as

s 
nu

m
be

r 
 A

Qββ (MeV)

F
ig

. 3
2.

 D
ou

bl
e 

β-
de

ca
y 

en
er

gi
es

   
   

   
A

 =
 1

52
 to

 1
85

15
0

15
5

16
0

16
5

17
0

17
5

18
0

18
5

15
0

15
5

16
0

16
5

17
0

17
5

18
0

18
5

-2
0

-1
5

-1
0-505101520

-2
0

-1
5

-1
0-505101520

15
3
Ba

15
5
La

15
7
Ce

15
9
Pr

16
1
Nd

16
3
Pm

16
5
Sm

16
7
Eu

16
9
Gd

17
1
Tb

17
3
Dy

17
5
Ho

17
7
Er

17
9
Tm

18
1
Yb

18
5
Lu

18
5
Hf

18
5
Ta

18
5
W

18
5
Re

18
5
Os

18
5
Ir

18
5
Pt

18
5
Au

18
5
Hg

18
5
Tl



No. 12 M. Wang et al: The AME2012 atomic mass evaluation (II). Tables, graphs and references 1859

M
as

s 
nu

m
be

r 
 A

Qββ (MeV)

F
ig

. 3
3.

 D
ou

bl
e 

β-
de

ca
y 

en
er

gi
es

   
   

   
A

 =
 1

82
 to

 2
15

18
0

18
5

19
0

19
5

20
0

20
5

21
0

21
5

18
0

18
5

19
0

19
5

20
0

20
5

21
0

21
5

-2
0

-1
5

-1
0-50510

-2
0

-1
5

-1
0-50510

18
5
Lu

18
9
Hf

19
2
Ta

19
4
W

19
8
Re

20
2
Os 20

3
Ir

20
5
Pt

20
7
Au

21
1
Hg

21
5
Tl

21
5
Pb

21
5
Bi

21
5
Po

21
5
At

21
5
Rn

21
5
Fr

21
5
Ra

21
5
Ac



1860 Chinese Physics C (HEP & NP) Vol. 36

M
as

s 
nu

m
be

r 
 A

Qββ (MeV)

F
ig

. 3
4.

 D
ou

bl
e 

β-
de

ca
y 

en
er

gi
es

   
   

   
A

 =
 2

12
 to

 2
45

21
0

21
5

22
0

22
5

23
0

23
5

24
0

24
5

21
0

21
5

22
0

22
5

23
0

23
5

24
0

24
5

-1
5

-1
0-50510

-1
5

-1
0-50510

21
5
Tl

22
0
Pb

22
2
Bi

22
5
Po

22
8
At

23
1
Rn

23
3
Fr

23
5
Ra

23
7
Ac

23
9
Th

24
1
Pa

24
3
U

24
5
Np

24
5
Pu

24
5
Am

24
5
Cm

24
5
Bk

24
5
Cf

24
5
Es



No. 12 M. Wang et al: The AME2012 atomic mass evaluation (II). Tables, graphs and references 1861

M
as

s 
nu

m
be

r 
 A

Qββ (MeV)

F
ig

. 3
5.

 D
ou

bl
e 

β-
de

ca
y 

en
er

gi
es

   
   

   
A

 =
 2

42
 to

 2
75

24
0

24
5

25
0

25
5

26
0

26
5

27
0

27
5

24
0

24
5

25
0

25
5

26
0

26
5

27
0

27
5

-1
2

-1
0-8-6-4-20246

-1
2

-1
0-8-6-4-20246

24
3
U

24
5
Np

24
7
Pu

24
9
Am

25
2
Cm

25
4
Bk

25
6
Cf

25
8
Es

26
0
Fm

26
2
M

d

26
4
No

26
6
Lr

26
8
Rf

27
0
Db

27
3
Sg

27
5
Bh

27
5
Hs

27
5
M

t



1862 Chinese Physics C (HEP & NP) Vol. 36

M
as

s 
nu

m
be

r 
 A

Qββ (MeV)

F
ig

. 3
6.

 D
ou

bl
e 

β-
de

ca
y 

en
er

gi
es

   
   

   
A

 =
 2

57
 to

 2
90

25
5

26
0

26
5

27
0

27
5

28
0

28
5

29
0

25
5

26
0

26
5

27
0

27
5

28
0

28
5

29
0

-1
4

-1
2

-1
0-8-6-4-202

-1
4

-1
2

-1
0-8-6-4-202

25
8
Es

26
0
Fm

26
2
M

d

26
4
No

26
6
Lr

26
8
Rf

27
0
Db

27
3
Sg

27
5
Bh

27
7
Hs

27
9
M

t

28
1
Ds

28
3
Rg

28
5
Cn

28
7
Ed

28
9
Fl


