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Figure 2.3: Mass attenuation (µ/ρ) and mass energy absorption coefficients (µen/ρ) for Nitrogen, Z = 7.
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Figure 2.7: Mass attenuation (µ/ρ) and mass energy absorption coefficients (µen/ρ) for Tin, Z = 50.
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Figure 2.9: Mass attenuation (µ/ρ) and mass energy absorption coefficients (µen/ρ) for Uranium, Z = 92.
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EY

θ

Eb
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ECM
Y

ECM
b

Q1, emits particle b with energy Eb at an angle θ and leaves nucleus Y with excitation W1. Nucleus Y recoils with energy EY .

Diagram for the exoergic reaction X(a, b)Y ∗ in which particle a impinges with energy Ea on target X , which is at rest. The reaction produces an energy

Q0 = Q1 +W1 mX +ma = mY +mb +Q0/c
2

Q1 = Eb + EY − Ea Q0 = ∆(mX) + ∆(ma)−∆(mY )−∆(mb)

is given by the conservation of

linear momentum.

The distribution among Eb y EY
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Everything inside this line is
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Figure 6.1: Mass attenuation (µ/ρ) and mass energy absorption coefficents (µen/ρ) for Nitrogen, Z = 7.

24

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

17
9m

1/
2+

-4
8.

46
7

(5
)

3.
1
±

0.
9

m
s

I
T

10
0

18
0

5+
-4

6.
68

(7
)

5.
7
±

0.
1

m
β
−

10
0

18
1

(7
/

2+
)

-4
4.

7
(3

)
3.

5
±

0.
3

m
β
−

10
0

18
2

0
-4

1.
88

(2
0)

2.
0
±

0.
2

m
β
−

10
0

18
3

(7
/

2+
)

-3
9.

5
(3

)
58

±
4

s
β
−

10
0

18
4

(3
+

)
-3

6.
4

(4
)

19
±

2
s

β
−

10
0

72
H

f
15

4
0+

-3
2.

7
(5

)
2
±

1
s

ǫ
10

0;
α

?

15
5

0
-3

4.
1

(4
)

0.
84

±
0.

03
s

ǫ
10

0

15
6

0+
-3

7.
85

(2
1)

23
±

1
m

s
α

10
0

15
7

7/
2-

-3
8.

75
(2

0)
11

0
±

6
m

s
α

86
;ǫ

14

15
8

0+
-4

2.
10

3
(1

7)
2.

85
±

0.
07

s
ǫ

55
.7

;α
44

.3

15
9

7/
2-

-4
2.

85
3

(1
7)

5.
6
±

0.
4

s
α

35
;ǫ

65

16
0

0+
-4

5.
93

8
(9

)
13

.6
±

0.
2

s
ǫ

99
.3

;α
0.

7

16
1

0
-4

6.
31

6
(2

3)
18

.2
±

0.
5

s
ǫ
>

99
.8

7;
α
<

0.
13

16
2

0+
-4

9.
16

7
(9

)
39

.4
±

0.
9

s
ǫ

99
.9

9;
α

0.
00

8

16
3

0
-4

9.
29

(3
)

40
.0
±

0.
6

s
ǫ

10
0;

α
<

1.
0E

-4

16
4

0+
-5

1.
82

9
(1

9)
11

1
±

8
s

ǫ
10

0

16
5

(5
/

2-
)

-5
1.

64
(3

)
76

±
4

s
ǫ

10
0

16
6

0+
-5

3.
86

(3
)

6.
77

±
0.

3
m

ǫ
10

0

16
7

(5
/

2)
-

-5
3.

47
(3

)
2.

05
±

0.
05

m
ǫ

10
0

16
8

0+
-5

5.
36

(3
)

25
.9

5
±

0.
2

m
ǫ

10
0

16
9

5/
2-

-5
4.

72
(3

)
3.

24
±

0.
04

m
ǫ

10
0

17
0

0+
-5

6.
25

(3
)

16
.0

1
±

0.
13

h
ǫ

10
0

17
1

7/
2+

-5
5.

43
(3

)
12

.1
±

0.
4

h
ǫ

10
0

17
1m

1/
2-

-5
5.

41
(3

)
29

.5
±

0.
9

s
I
T
≤

10
0.

00
;ǫ

17
2

0+
-5

6.
40

3
(2

4)
1.

87
±

0.
03

y
ǫ

10
0

17
3

1/
2-

-5
5.

41
(3

)
23

.6
±

0.
1

h
ǫ

10
0

17
4

0+
-5

5.
84

5
(3

)
2.

0E
+

15
±

0.
4E

+
15

y
0.

16
%

±
0.

01
%

α
10

0

17
5

5/
2(

-)
-5

4.
48

3
(3

)
70

±
2

d
ǫ

10
0

17
6

0+
-5

4.
57

69
(2

1)
st

a
b

le
5.

26
%

±
0.

07
%

17
7

7/
2-

-5
2.

88
5

(2
1)

st
a

b
le

18
.6

%
±

0.
09

%
17

7m
23

/
2+

-5
1.

56
95

(2
1)

1.
09

±
0.

05
s

I
T

10
0

17
7m

2
37

/
2-

-5
0.

14
5

(2
1)

51
.4
±

0.
5

m
I
T

10
0

17
8

0+
-5

2.
43

96
(2

1)
st

a
b

le
27

.2
8%

±
0.

07
%

17
8m

8-
-5

1.
29

22
(2

1)
4.

0
±

0.
2

s
I
T

10
0

17
8m

2
16

+
-4

9.
99

35
(2

1)
31

±
1

y
I
T

10
0

17
9

9/
2+

-5
0.

46
73

(2
1)

st
a

b
le

13
.6

2%
±

0.
02

%
17

9m
1/

2-
-5

0.
09

23
(2

1)
18

.6
7
±

0.
04

s
I
T

10
0

17
9m

2
25

/
2-

-4
9.

36
16

(2
1)

25
.0

5
±

0.
25

d
I
T

10
0

18
0

0+
-4

9.
78

38
(2

1)
st

a
b

le
35

.0
8%

±
0.

16
%

18
0m

8-
-4

8.
64

23
(2

1)
5.

47
±

0.
04

h
I
T

99
.7

;β
−

0.
3

18
1

1/
2-

-4
7.

40
72

(2
1)

42
.3

9
±

0.
06

d
β
−

10
0

18
1m

(2
5/

2-
)

-4
5.

66
53

(2
1)

1.
5
±

0.
5

m
s

I
T

10
0

18
2

0+
-4

6.
05

4
(6

)
8.

90
E

+
6
±

0.
09

E
+

6
y

β
−

10
0

18
2m

(8
-)

-4
4.

88
1

(6
)

61
.5
±

1.
5

m
β
−

54
;I

T
46

18
3

(3
/

2-
)

-4
3.

29
(3

)
1.

01
8
±

0.
00

2
h

β
−

10
0

18
4

0+
-4

1.
5

(4
)

4.
12

±
0.

05
h

β
−

10
0

18
4m

(8
-)

-4
0.

23
(4

)
48

±
10

s
I
T

10
0

18
5

0
-3

8.
36

(2
0)

3.
5
±

0.
6

m
β
−

10
0

18
6

0+
-3

6.
4

(3
)

2.
6
±

1.
2

m
β
−

10
0

73
T

a
15

5
11

/
2-

-2
4

(5
)

2.
9

+
1.

5-
1.

1
m

s
p

10
0

15
6

(2
-)

-2
5.

8
(4

)
14

4
±

24
m

s
p

10
0;
ǫ

15
6m

9+
-2

5.
7

(4
)

0.
36

±
0.

04
s

ǫ
95

.8
;p

4.
2

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

73

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

E
x

a
m

p
le

:
U
O

2
w

it
h

3%
en

ri
ch

m
en

t,
an

d
ρ
=
10

g
/

cm
3
.

W
e

ca
n

ca
lc

u
la

te
th

e
is

o
to

p
ic

m
as

se
s

o
f
2
3
5
U

an
d

2
3
8
U

u
si

n
g

th
e

m
as

s
d

el
ta

fr
o

m
th

e
N

u
cl

ea
r

W
al

le
t

C
ar

d
.

M
i
=

A
+
∆
/9
31

.5
M

ev
/

c2

g
/

m
o

l

M
2
3
5
=
23
5

g
/

m
o

l
+
40
.9
14

M
ev

/
c2

93
1.
5

M
ev

/
c2

g
/

m
o

l

=
23
5.
04
39

g
/

m
o

l

M
2
3
8
=
23
8

g
/

m
o

l
+
47

.3
04

M
ev

/
c2

93
1.
5

M
ev

/
c2

g
/

m
o

l

=
23
8.
05
08

g
/

m
o

l

an
d

th
e

at
o

m
ic

w
ei

g
h

t
fo

r
th

e
o

x
y

g
en

is
o

b
ta

in
ed

fr
o

m
N

u
cl

ea
r

W
al

le
t

C
ar

d
,A

p
p

en
d

ix
-I

.

M
O
=
15
.9
99
4

g
/

m
o

l
M

2
3
5
=
23
5.
04
39

g
/

m
o

l
M

2
3
8
=
23
8.
05
08

g
/

m
o

l

M̄
U
=

1

ε/
M

2
3
5
+
(1

−
ε)
/M

2
3
8
=

1

0.
03

/2
35
.0
43
9

g
/

m
o

l
+
0
.9
7
/2
38
.0
50
8

g
/

m
o

l
=
23
7.
95
95

g
/

m
o

l

M
U
O

2
=

M
U
+
2
M

O
=

23
7.

95
95

g
/

m
o

l
+
2
·1
5.
99
9

g
/

m
o

l
=
26
9.
95
83

g
/

m
o

l

H
er

e,
th

e
sm

al
l

fr
ac

ti
o

n
o

f
2
3
4
U

p
re

se
n

t
-i

f
an

y
-

w
as

n
eg

le
ct

ed
.

F
o

r
lo

w
en

ri
ch

ed
u

ra
n

iu
m

th
is

is
ap

p
ro

p
ri

at
e,

b
u

t
it

m
ig

h
t

b
e

im
p

o
rt

an
t

to
ta

k
e

it
in

to
ac

co
u

n
t

if
th

e
en

ri
ch

m
en

t
is

h
ig

h
.

N
o

w
,t

h
e

n
u

m
b

er
d

en
si

ty
o

f
m

o
le

cu
le

s
o

f
U
O

2
is

:

N
U
O

2
=
10

g
/

cm
3
·6

.0
22
1
·1
0
2
3
1/
m
ol

26
9.
95
83

g
/

m
o

l
=
2.
23
08

·1
02

2
1/

cm
3

F
o

r
ea

ch
m

o
le

cu
le

o
f
U
O

2
th

er
e

is
o

n
e

at
o

m
o

f
u

ra
n

iu
m

an
d

tw
o

o
f

o
x

y
g

en
,t

h
en

N
U
=

N
U
O

2
=
2.
23
08

·1
0
2
2

1/
cm

3

N
O
=
2N

U
O

2
=
4.
46
15

·1
0
2
2

1/
cm

3

T
h

en
,t

o
ca

lc
u

la
te

th
e

am
o

u
n

t
o

f
2
3
5
U

an
d

2
3
8
U

w
e

n
ee

d
th

e
at

o
m

ic
fr

ac
ti

o
n

o
f
2
3
5
U

:

y 2
3
5
=

εM̄
U

M
2
3
5
=
0.
03

·2
37
.9
59
5

g
/

m
o

l

23
5.

04
39

g
/

m
o

l
=
3.
04
%

an
d

u
si

n
g

th
at

:

N
2
3
5
=

y 2
3
5
N

U
=
3.
04
%

·2
.2
30
8
·1
0
2
2

1/
cm

3
=
6.
77
53

·1
0
2
0
1/

cm
3

N
2
3
8
=
(1

−
y 2

3
5
)N

U
=
(1

−
3.
04
%
)
·2
.2
30
8
·1
0
2
2

1/
cm

3
=
2.
16
30

·1
0
2
2

1/
cm

3

26

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

15
8

2-
-5

8.
7

(3
)

3.
98

±
0.

06
m

ǫ
10

0;
ǫ

?

15
9

5/
2+

-6
0.

57
(3

)
9.

13
±

0.
16

m
ǫ

10
0

16
0

1-
-6

0.
3

(3
)

9.
4
±

0.
3

m
ǫ

10
0

16
0m

5
-6

0.
23

(3
)

74
.5
±

1.
5

s
I
T

85
;ǫ

15

16
1

7/
2+

-6
1.

9
(3

)
30

.2
±

0.
8

m
ǫ

10
0

16
2

1-
-6

1.
47

(3
)

21
.7

0
±

0.
19

m
ǫ

10
0;

I
T

81
;ǫ

19

16
3

1/
2+

-6
2.

72
7

(6
)

1.
81

0
±

0.
00

5
h

ǫ
10

0

16
4

1+
-6

1.
90

4
(2

4)
2.

0
±

0.
1

m
ǫ

10
0;

I
T

≈
80

.0
0;

ǫ
≈

20
.0

0

16
5

1/
2+

-6
2.

92
9

(3
)

30
.0

6
±

0.
03

h
ǫ

10
0

16
6

2+
-6

1.
88

7
(1

2)
7.

70
±

0.
03

h
ǫ

10
0

16
6m

(6
-)

-6
1.

77
8

(1
2)

34
0
±

25
m

s
I
T

10
0

16
7

1/
2+

-6
2.

54
29

(2
3)

9.
25

±
0.

02
d

ǫ
10

0

16
8

3+
-6

1.
31

2
(3

)
93

.1
±

0.
2

d
ǫ

99
.9

9;
β
−

0.
01

16
9

1/
2+

-6
1.

27
45

(2
1)

st
a

b
le

10
0%

17
0

1-
-5

9.
79

52
(2

1)
12

8.
6
±

0.
3

d
β
−

99
.8

7;
ǫ

0.
13

17
1

1/
2+

-5
9.

21
03

(2
3)

1.
92

±
0.

01
y

β
−

10
0

17
2

2-
-5

7.
37

4
(6

)
63

.6
±

0.
2

h
β
−

10
0

17
3

(1
/

2+
)

-5
6.

25
3

(5
)

8.
24

±
0.

08
h

β
−

10
0

17
4

(4
)-

-5
3.

86
(4

)
5.

4
±

0.
1

m
β
−

10
0

17
4m

0+
-5

3.
61

(4
)

2.
29

±
0.

01
s

I
T

99
;β

−

<
1.

00

17
5

(1
/

2+
)

-5
2.

31
(5

)
15

.2
±

0.
5

m
β
−

10
0

17
6

(4
+

)
-4

9.
37

(1
0)

1.
9
±

0.
1

m
β
−

10
0

17
7

(7
/

2-
)

-4
7.

5
(3

)
90

±
6

s
β
−

10
0

70
Y

b
14

9
(1

/
2+

,3
/

2+
)-

33
.2

(5
)

0.
7
±

0.
2

s
ǫp

10
0;

ǫ
10

0

15
1

(1
/

2+
)

-4
1.

5
(3

)
1.

6
±

0.
1

s
ǫ

10
0;

ǫp
>

0.
00

;
ǫ

10
0;

I
T
≈

0.
40

;ǫ
p

15
2

0+
-4

6.
31

(2
1)

3.
03

±
0.

06
s

ǫ
10

0;
ǫp

15
3

7/
2-

-4
7.

06
(2

0)
4.

2
±

0.
2

s
ǫ

40
;α

60

15
4

0+
-4

9.
93

2
(1

7)
0.

40
9
±

0.
00

2
s

α
92

.6
;ǫ

7.
4

15
5

(7
/

2-
)

-5
0.

50
3

(1
7)

1.
79

3
±

0.
01

9
s

α
89

;ǫ
11

15
6

0+
-5

3.
26

5
(9

)
26

.1
±

0.
7

s
ǫ

90
;α

10

15
7

7/
2-

-5
3.

43
(1

0)
38

.6
±

1
s

ǫ
99

.5
;α

0.
5

15
8

0+
-5

6.
00

9
(8

)
1.

49
±

0.
13

m
α
≈

2.
1E

-3
;ǫ

10
0

15
9

5/
2(

-)
-5

5.
83

6
(1

8)
1.

67
±

0.
09

m
ǫ

10
0

16
0

0+
-5

8.
16

3
(1

6)
4.

8
±

0.
2

m
ǫ

10
0

16
1

3/
2-

-5
7.

83
8

(1
5)

4.
2
±

0.
2

m
ǫ

10
0

16
2

0+
-5

9.
82

5
(1

5)
18

.8
7
±

0.
19

m
ǫ

10
0

16
3

3/
2-

-5
9.

29
8

(1
5)

11
.0

5
±

0.
35

m
ǫ

10
0

16
4

0+
-6

1.
01

6
(1

5)
75

.8
±

1.
7

m
ǫ

10
0

16
5

5/
2-

-6
0.

29
(3

)
9.

9
±

0.
3

m
ǫ

10
0

16
6

0+
-6

1.
59

4
(7

)
56

.7
±

0.
1

h
ǫ

10
0

16
7

5/
2-

-6
0.

58
9

(5
)

17
.5
±

0.
2

m
ǫ

10
0

16
8

0+
-6

1.
58

04
(2

1)
st

a
b

le
0.

12
3%

±
0.

00
3%

16
9

7/
2+

-6
0.

37
61

(2
1)

32
.0

18
±

0.
00

5
d

ǫ
10

0

16
9m

1/
2-

-6
0.

35
19

(2
1)

46
±

2
s

I
T

10
0

17
0

0+
-6

0.
76

36
(2

1)
st

a
b

le
2.

98
2%

±
0.

03
9%

17
1

1/
2-

-5
9.

30
68

(2
1)

st
a

b
le

14
.0

9%
±

0.
14

%
17

1m
7/

2+
-5

9.
21

15
(2

1)
5.

25
±

0.
24

m
s

I
T

10
0

17
2

0+
-5

9.
25

5
(2

1)
st

a
b

le
21

.6
8%

±
0.

13
%

17
3

5/
2-

-5
7.

55
1

(2
1)

st
a

b
le

16
.1

03
%

±
0.

06
3%

17
4

0+
-5

6.
94

43
(2

1)
st

a
b

le
32

.0
26

%
±

0.
08

%
17

5
(7

/
2-

)
-5

4.
69

54
(2

1)
4.

18
5
±

0.
00

1
d

β
−

10
0

17
5m

1/
2-

-5
4.

18
05

(2
1)

68
.2
±

0.
3

m
s

I
T

10
0

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

71



P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

17
2

0
-5

1.
48

(2
0)

25
±

3
s

β
−

10
0

68
E

r
14

5m
(1

1/
2-

)
-3

9.
2

(4
)

1.
0
±

0.
3

s
ǫ

10
0;
ǫp

14
6

0+
-4

4.
32

2
(7

)
1.

7
±

0.
6

s
ǫp

10
0;
ǫ

10
0

14
7

(1
/

2+
)

-4
6.

61
(4

)
2.

5
±

0.
2

s
ǫ

10
0;

ǫp
>

0.
00

;
ǫ

10
0;

ǫp
>

0.
00

14
8

0+
-5

1.
47

9
(1

0)
4.

6
±

0.
2

s
ǫ

10
0

14
9

(1
/

2+
)

-5
3.

74
(3

)
4
±

2
s

ǫ
10

0;
ǫp

7

14
9m

(1
1/

2-
)

-5
3

(3
)

8.
9
±

0.
2

s
ǫ

96
.5

;I
T

3.
5;

ǫp
0.

18

15
0

0+
-5

7.
83

1
(1

7)
18

.5
±

0.
7

s
ǫ

10
0

15
1

(7
/

2-
)

-5
8.

26
6

(1
6)

23
.5
±

2
s

ǫ
10

0

15
1m

(2
7/

2-
)

-5
5.

68
(1

6)
0.

58
±

0.
02

s
I
T

95
.3

;ǫ
4.

7

15
2

0+
-6

0.
5

(9
)

10
.3
±

0.
1

s
α

90
;ǫ

10

15
3

(7
/

2-
)

-6
0.

47
6

(9
)

37
.1
±

0.
2

s
α

53
;ǫ

47

15
4

0+
-6

2.
60

6
(5

)
3.

73
±

0.
09

m
ǫ

99
.5

3;
α

0.
47

15
5

7/
2-

-6
2.

20
9

(6
)

5.
3
±

0.
3

m
α

0.
02

;ǫ
99

.9
8

15
6

0+
-6

4.
21

3
(2

4)
19

.5
±

1
m

ǫ
10

0;
α

1.
7e

-0
5

15
7

3/
2-

-6
3.

41
(3

)
18

.6
5
±

0.
1

m
ǫ

10
0

15
7m

(9
/

2+
)

-6
3.

26
(3

)
76

±
6

m
s

I
T

10
0

15
8

0+
-6

5.
3

(3
)

2.
29

±
0.

06
h

ǫ
10

0

15
9

3/
2-

-6
4.

56
(4

)
36

±
1

m
ǫ

10
0

16
0

0+
-6

6.
05

8
(2

5)
28

.5
8
±

0.
09

h
ǫ

10
0

16
1

3/
2-

-6
5.

19
9

(9
)

3.
21

±
0.

03
h

ǫ
10

0

16
2

0+
-6

6.
33

29
(1

9)
st

a
b

le
0.

13
9%

±
0.

00
5%

16
3

5/
2-

-6
5.

16
6

(5
)

75
.0

±
0.

4
m

ǫ
10

0

16
4

0+
-6

5.
94

1
(3

)
st

a
b

le
1.

60
1%

±
0.

00
3%

16
5

5/
2-

-6
4.

52
(3

)
10

.3
6
±

0.
04

h
ǫ

10
0

16
6

0+
-6

4.
92

45
(2

1)
st

a
b

le
33

.5
03

%
±

0.
03

6%
16

7
7/

2+
-6

3.
28

97
(2

1)
st

a
b

le
22

.8
69

%
±

0.
00

9%
16

7m
1/

2-
-6

3.
08

19
(2

1)
2.

26
9
±

0.
00

6
s

I
T

10
0

16
8

0+
-6

2.
98

97
(2

1)
st

a
b

le
26

.9
78

%
±

0.
01

8%
16

9
1/

2-
-6

0.
92

16
(2

1)
9.

39
2
±

0.
01

8
d

β
−

10
0

17
0

0+
-6

0.
10

8
(2

4)
st

a
b

le
14

.9
1%

±
0.

03
6%

17
1

5/
2-

-5
7.

71
83

(2
4)

7.
51

6
±

0.
00

2
h

β
−

10
0

17
2

0+
-5

6.
48

3
(4

)
49

.3
±

0.
3

h
β
−

10
0

17
3

(7
/

2-
)

-5
3.

65
(2

0)
1.

4
±

0.
1

m
β
−

10
0

17
4

0+
-5

1.
9

(3
)

3.
2
±

0.
2

m
β
−

10
0

17
5

(9
/

2+
)

-4
8.

7
(4

)
1.

2
±

0.
3

m
β
−

10
0

69
T

m
14

6
(5

-)
-3

1.
2

(4
)

80
±

10
m

s
p

;ǫ

14
6m

(8
+

)
-3

1.
1

(4
)

20
0
±

10
m

s
p

;ǫ

14
7

11
/

2-
-3

5.
97

4
(7

)
0.

58
±

0.
03

s
ǫ

85
;p

15

14
8

(1
0+

)
-3

8.
76

5
(1

0)
0.

7
±

0.
2

s
ǫ

10
0

14
9

(1
1/

2-
)

-4
3.

9
(3

)
0.

9
±

0.
2

s
ǫ

10
0;
ǫp

0.
2

15
0

(6
-)

-4
6.

49
(2

0)
2.

20
±

0.
06

s
ǫ

10
0

15
0m

(1
0+

)
-4

5.
82

(2
0)

5.
2
±

0.
3

m
s

I
T

10
0

15
1

(1
1/

2-
)

-5
0.

77
8

(2
0)

4.
17

±
0.

11
s

ǫ
10

0;
ǫ

10
0

15
2

(2
)-

-5
1.

77
(7

)
8.

0
±

1
s

ǫ
10

0;
ǫ

10
0

15
3

(1
1/

2-
)

-5
3.

99
1

(1
4)

1.
48

±
0.

01
s

α
91

;ǫ
9

15
3m

(1
/

2+
)

-5
3.

94
8

(1
4)

2.
5
±

0.
2

s
α

92
;ǫ

8

15
4

(2
-)

-5
4.

42
7

(1
4)

8.
1
±

0.
3

s
α

54
;ǫ

46
;α

58
;ǫ

42
;I

T

15
5

11
/

2-
-5

6.
62

6
(1

0)
21

.6
±

0.
2

s
ǫ

99
.1

1;
α

0.
89

15
5m

1/
2+

-5
6.

58
5

(1
0)

45
±

3
s

ǫ
>

98
.0

0;
α
<

2.
00

15
6

2-
-5

6.
84

(1
5)

83
.8
±

1.
8

s
ǫ

99
.9

4;
α

0.
06

15
7

1/
2+

-5
8.

71
(3

)
3.

63
±

0.
09

m
ǫ

10
0

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

70

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

A
n

o
th

e
r

w
a

y
to

so
lv

e
it

:
B

ec
au

se
th

e
en

ri
ch

m
en

t
is

a
w

ei
g

h
t

fr
ac

ti
o

n
,

w
e

co
u

ld
co

n
v

er
t

ev
er

y
th

in
g

to
m

as
s

fr
ac

ti
o

n
.

T
h

e
at

o
m

ic
fr

ac
ti

o
n

o
f

u
ra

n
iu

m
an

d
o

x
y

g
en

in
th

e
u

ra
n

iu
m

d
io

x
id

e
ar

e:

y U
=

1

1
+
2
=
1 3

y O
=

2

1
+
2
=
2 3

an
d

,u
si

n
g

(7
.4

):

w
U
=

y U
·M̄

U

y U
·M̄

U
+
y O

·M̄
O
=

1
/3

·2
3
7.
9
5
9
5

g
/

m
o

l

1
/3

·2
3
7.
9
5
9
5

g
/

m
o

l
+
2
/
3
·1
5.
9
9
9
4

g
/

m
o

l
=
8
8.
1
4
7%

T
h

en
,t

h
e

w
ei

g
h

t
fr

ac
ti

o
n

o
f
2
3
5
U

re
sp

ec
t

to
th

e
to

ta
l

am
o

u
n

t
is

:

w
2
3
5
=

ε
·w

U
=
2.
6
4
4
%

fo
r
2
3
8
U

:
w

2
3
8
=
(1

−
ε)

·w
U
=
8
5.
5
0
2
%

an
d

fo
r

o
x

y
g

en
:

w
O
=
1
−
w

U
=
1
1.
8
5
3
%

fi
n

al
ly

w
e

ju
st

d
o

:

N
2
3
5
=

w
2
3
5
ρ
N

A

M
2
3
5

=
6.
7
7
5
3
·1
02

0
1/

cm
3

N
2
3
8
=

w
2
3
8
ρ
N

A

M
2
3
8

=
2.
1
6
3
0
·1
02

2
1/

cm
3

N
O
=

w
O
ρ
N

A

M
O

=
4.
4
6
1
5
·1
0
2
2

1/
cm

3

27

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

15
5

3/
2+

-7
1.

24
7

(1
2)

5.
32

±
0.

06
d

ǫ
10

0

15
6

3-
-7

0.
09

(4
)

5.
35

±
0.

1
d

ǫ
10

0

15
6m

(7
-)

-7
0.

04
(4

)
24

.4
±

1
h

I
T

10
0

15
6m

2
(0

+
)

-7
0.

00
2

(4
)

5.
3
±

0.
2

h
I
T
<

10
0.

00
;ǫ

>
0.

00

15
7

3/
2+

-7
0.

76
29

(1
7)

71
±

7
y

ǫ
10

0

15
8

3-
-6

9.
46

97
(1

9)
18

0
±

11
y

ǫ
83

.4
;β

−

16
.6

15
8m

0-
-6

9.
35

94
(1

9)
10

.7
0
±

0.
17

s
ǫ
<

0.
01

;
I
T

10
0;

β
−

<

0.
60

15
9

3/
2+

-6
9.

53
15

(1
8)

st
a

b
le

10
0%

16
0

3-
-6

7.
83

54
(1

8)
72

.3
±

0.
2

d
β
−

10
0

16
1

3/
2+

-6
7.

46
07

(1
9)

6.
89

±
0.

02
d

β
−

10
0

16
2

1-
-6

5.
67

(4
)

7.
60

±
0.

15
m

β
−

10
0

16
3

3/
2+

-6
4.

59
4

(4
)

19
.5

±
0.

3
m

β
−

10
0

16
4

(5
+

)
-6

2.
08

(1
0)

3.
0
±

0.
1

m
β
−

10
0

16
5

(3
/

2+
)

-6
0.

66
(2

0)
2.

11
±

0.
1

m
β
−

10
0

16
6

(2
-)

-5
7.

88
(7

)
25

.1
±

2.
1

s
β
−

10
0

16
7

(3
/

2+
)

-5
5.

9
(4

)
19

.4
±

2.
7

s
β
−

10
0

16
8

(4
-)

-5
2.

6
(5

)
8.

2
±

1.
3

s
β
−

10
0

66
D

y
13

9
(7

/
2+

)
-3

7.
6

(5
)

0.
6
±

0.
2

s
ǫ

;ǫ
p

14
1

(9
/

2-
)

-4
5.

2
(3

)
0.

9
±

0.
2

s
ǫ

10
0;
ǫp

14
2

0+
-4

9.
9

(7
)

2.
3
±

0.
3

s
ǫp

0.
06

;ǫ
10

0

14
3

(1
/

2+
)

-5
2.

16
9

(1
3)

5.
6
±

1
s

ǫ
10

0;
ǫp

14
3m

(1
1/

2-
)

-5
1.

85
8

(1
3)

3.
0
±

0.
3

s
ǫ

10
0;

ǫp

14
4

0+
-5

6.
57

(7
)

9.
1
±

0.
4

s
ǫ

10
0;

ǫp

14
5

(1
/

2+
)

-5
8.

24
3

(7
)

6
±

2
s

ǫ
10

0;
ǫp

≈
50

.0
0

14
5m

(1
1/

2-
)

-5
8.

12
4

(7
)

14
.1
±

0.
7

s
ǫp

≈
50

.0
0;

ǫ
10

0

14
6

0+
-6

2.
55

5
(7

)
29

±
3

s
ǫ

10
0

14
6m

(1
0+

)
-5

9.
61

9
(7

)
15

0
±

20
m

s
I
T

10
0

14
7

(1
/

2+
)

-6
4.

19
5

(8
)

67
±

7
s

ǫ
10

0;
ǫp

0.
05

14
7m

(1
1/

2-
)

-6
3.

44
4

(8
)

55
.2
±

0.
5

s
ǫ

68
.9

;I
T

31
.1

14
8

0+
-6

7.
86

(9
)

3.
3
±

0.
2

m
ǫ

10
0

14
9

(7
/

2-
)

-6
7.

70
3

(9
)

4.
20

±
0.

14
m

ǫ
10

0

14
9m

(2
7/

2-
)

-6
5.

04
2

(9
)

0.
49

0
±

0.
01

5
s

I
T

99
.3

;ǫ
0.

7

15
0

0+
-6

9.
31

1
(5

)
7.

17
±

0.
05

m
ǫ

64
;α

36

15
1

7/
2(

-)
-6

8.
75

2
(4

)
17

.9
±

0.
3

m
ǫ

94
.4

;α
5.

6

15
2

0+
-7

0.
11

8
(5

)
2.

38
±

0.
02

h
ǫ

99
.9

;α
0.

1

15
3

7/
2(

-)
-6

9.
14

3
(4

)
6.

4
±

0.
1

h
ǫ

99
.9

9;
α

0.
00

94

15
4

0+
-7

0.
39

3
(8

)
3.

0E
+

6
±

1.
5E

+
6

y
α

10
0

15
5

3/
2-

-6
9.

15
2

(1
2)

9.
9
±

0.
2

h
ǫ

10
0

15
6

0+
-7

0.
52

2
(6

)
st

a
b

le
0.

05
6%

±
0.

00
3%

15
7

3/
2-

-6
9.

42
(6

)
8.

14
±

0.
04

h
ǫ

10
0

15
7m

11
/

2-
-6

9.
22

1
(6

)
21

.6
±

1.
6

m
s

I
T

10
0

15
8

0+
-7

0.
40

5
(3

)
st

a
b

le
0.

09
5%

±
0.

00
3%

15
9

3/
2-

-6
9.

16
61

(2
1)

14
4.

4
±

0.
2

d
ǫ

10
0

16
0

0+
-6

9.
67

11
(1

9)
st

a
b

le
2.

32
9%

±
0.

01
8%

16
1

5/
2+

-6
8.

05
41

(1
9)

st
a

b
le

18
.8

89
%

±
0.

04
2%

16
2

0+
-6

8.
17

98
(1

9)
st

a
b

le
25

.4
75

%
±

0.
03

6%
16

3
5/

2-
-6

6.
37

95
(1

9)
st

a
b

le
24

.8
96

%
±

0.
04

2%
16

4
0+

-6
5.

96
63

(1
9)

st
a

b
le

28
.2

6%
±

0.
05

4%
16

5
7/

2+
-6

3.
61

09
(1

9)
2.

33
4
±

0.
00

1
h

β
−

10
0

16
5m

1/
2-

-6
3.

50
27

(1
9)

1.
25

7
±

0.
00

6
m

I
T

97
.7

6;
β
−

2.
24

16
6

0+
-6

2.
58

31
(2

0)
81

.6
±

0.
1

h
β
−

10
0

16
7

(1
/

2-
)

-5
9.

93
(6

)
6.

20
±

0.
08

m
β
−

10
0

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

68

C
h

a
p

te
r

8

G
ro

u
n

d
a
n

d
is

o
m

e
ri

c
st

a
te

s
p

ro
p

e
rt

ie
s

T
h

e
p

ro
p

er
ti

es
o

f
g

ro
u

n
d

an
d

is
o

m
er

ic
st

at
es

fo
r

al
l

n
u

cl
id

es
in

cl
u

d
ed

in
N

u
D

at
2.

6
ar

e
li

st
ed

in
th

e
fo

ll
o

w
in

g
ta

b
le

.
F

o
r

ea
ch

st
at

e
th

e
fo

ll
o

w
in

g
d

at
a

is
g

iv
en

:

•
A

to
m

ic
n

u
m

b
er
(Z
),

ch
em

ic
al

sy
m

b
o

l
an

d
m

as
s

n
u

m
b

er
(A
).

•
S

p
in

an
d

p
ar

it
y
(J

π
).

•
M

as
s

ex
ce

ss
:
∆
=

M
−

A
,

w
h

er
e
M

is
th

e
m

as
s

a
n

eu
tr

al
at

o
m

.
M

as
s

ex
ce

ss
is

g
iv

en
in

M
eV

;
to

co
n

v
er

t
to

at
o

m
ic

m
as

s

u
n

it
s,

th
e

re
la

ti
o

n
sh

ip
1

u
=
9
3
1.
4
9
4

M
eV

/
c2

ca
n

b
e

u
se

d
.

•
H

al
f

li
fe

(

T
1
/
2

)

o
r

le
v

el
w

id
th
(Γ
)

•
A

b
u

n
d

an
ce

(i
so

to
p

e
at

o
m

fr
ac

ti
o

n
)

o
f

n
at

u
ra

l
o

cc
u

rr
in

g
n

u
cl

id
es

.

•
D

ec
ay

m
o

d
es

,f
o

ll
o

w
ed

b
y

em
is

si
o

n
p

ro
b

ab
il

it
y

in
%

:

β
−

:
β
−

d
ec

ay
.

ǫ:
el

ec
tr

o
n

ca
p

tu
re

,β
+

d
ec

ay
,o

r
E
C
+
β
+

.

I
T

:
is

o
m

er
ic

tr
an

si
ti

o
n

(γ
em

is
si

o
n

o
r

co
n

v
er

si
o

n
el

ec
tr

o
n

).

n
,p

,α
,.
..

:
n

,p
,α

,.
..

em
is

si
o

n
.

S
F

:
sp

o
n

ta
n

eo
u

s
fi

ss
io

n
.

β
−
p

,β
−
α

,β
−
n

,.
..

:
d

el
ay

ed
p

,α
,n

,.
..

em
is

si
o

n
fo

ll
o

w
in

g
β
−

d
ec

ay
.

ǫ
−

p
,ǫ

−
α

,ǫ
−
n

,.
..

:
d

el
ay

ed
p

,α
,n

,.
..

em
is

si
o

n
fo

ll
o

w
in

g
β
+

o
r
E
C

d
ec

ay
.

1
2
C

,2
4
N
e,
..
.:

1
2
C

,2
4
N
e,
..
.

n
u

cl
ei

em
is

si
o

n
.

S
o

u
rc

e:
IA

E
A

N
u

D
at

2.
6
h
t
t
p
:
/
/
w
w
w
-
n
d
s
.
i
a
e
a
.
o
r
g
/
n
u
d
a
t
2
/

. 29



P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs 28

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

16
8

0+
-5

8.
56

(1
4)

8.
7
±

0.
3

m
β
−

10
0

16
9

(5
/

2)
-

-5
5.

6
(3

)
39

±
8

s
β
−

10
0

67
H

o
14

0
(6

-,
0-

,8
+

)
-2

9.
2

(5
)

6
±

3
m

s
p

10
0

14
1

7/
2-

-3
4.

3
(5

)
4.

1
±

0.
3

m
s

p
10

0

14
2

(7
-,

8+
)

-3
7.

2
(5

)
0.

4
±

0.
1

s
ǫ

10
0;

ǫp
>

0.
00

14
4

(5
-)

-4
4.

60
9

(8
)

0.
7
±

0.
1

s
ǫ

10
0;

ǫp

14
5

(1
1/

2-
)

-4
9.

12
(7

)
2.

4
±

0.
1

s
ǫ

10
0

14
6

(1
0+

)
-5

1.
23

8
(7

)
3.

6
±

0.
3

s
ǫ

10
0

14
7

(1
1/

2-
)

-5
5.

75
7

(5
)

5.
8
±

0.
4

s
ǫ

10
0

14
8

(1
+

)
-5

7.
99

(8
)

2.
2
±

1.
1

s
ǫ

10
0;

ǫ
10

0;
ǫp

0.
08

14
8m

(1
0+

)
-5

7.
3

(8
)

2.
35

±
0.

04
m

s
I
T

10
0

14
9

(1
1/

2-
)

-6
1.

66
4

(1
4)

21
.1
±

0.
2

s
ǫ

10
0

14
9m

(1
/

2+
)

-6
1.

61
6

(1
4)

56
±

3
s

ǫ
10

0

15
0

2-
-6

1.
94

6
(1

4)
72

±
4

s
ǫ

10
0

15
0m

(9
)+

-6
1.

44
6

(1
4)

24
.1
±

0.
5

s
ǫ

10
0;

15
1

(1
1/

2-
)

-6
3.

62
3

(8
)

35
.2
±

0.
1

s
ǫ

78
;α

22

15
1m

(1
/

2+
)

-6
3.

58
2

(8
)

47
.2
±

1.
3

s
α

80
;ǫ

20

15
2

2-
-6

3.
60

8
(1

3)
16

1.
8
±

0.
3

s
ǫ

88
;α

12

15
2m

9+
-6

3.
44

8
(1

3)
50

.0
±

0.
4

s
ǫ

89
.2

;α
10

.8

15
3

11
/

2-
-6

5.
01

3
(5

)
2.

01
±

0.
03

m
ǫ

99
.9

5;
α

0.
05

15
3m

1/
2+

-6
4.

94
4

(5
)

9.
3
±

0.
5

m
ǫ

99
.8

2;
α

0.
18

15
4

2-
-6

4.
63

9
(8

)
11

.7
6
±

0.
19

m
α

0.
02

;
ǫ

99
.9

8;
ǫ

10
0;

α
<

1.
0E

-3

15
5

5/
2+

-6
6.

04
(1

8)
48

±
1

m
ǫ

10
0

15
6

4-
-6

5.
47

(6
)

56
±

1
m

ǫ
10

0

15
6m

1-
-6

5.
42

(6
)

9.
5
±

1.
5

s
I
T

10
0;
ǫ

75
;I

T
25

15
7

7/
2-

-6
6.

83
2

(2
3)

12
.6
±

0.
2

m
ǫ

10
0

15
8

5+
-6

6.
18

(3
)

11
.3
±

0.
4

m
ǫ

10
0

15
8m

2-
-6

6.
12

(3
)

28
±

2
m

I
T
>

81
.0

0;
ǫ
<

19
.0

0

15
8m

2
(9

+
)

-6
6

(3
)

21
.3
±

2.
3

m
ǫ
≥

93
.0

0;
I
T
≤

7.
00

15
9

7/
2-

-6
7.

32
8

(3
)

33
.0

5
±

0.
11

m
ǫ

10
0

15
9m

1/
2+

-6
7.

12
3

(3
)

8.
30

±
0.

08
s

I
T

10
0

16
0

5+
-6

6.
38

1
(1

5)
25

.6
±

0.
3

m
ǫ

10
0

16
0m

2-
-6

6.
32

1
(1

5)
5.

02
±

0.
05

h
I
T

73
;ǫ

27

16
0m

2
(9

+
)

-6
6.

21
1

(1
5)

3
±

0
s

I
T

10
0

16
1

7/
2-

-6
7.

19
6

(3
)

2.
48

±
0.

05
h

ǫ
10

0

16
1m

1/
2+

-6
6.

98
5

(3
)

6.
76

±
0.

07
s

I
T

10
0

16
2

1+
-6

6.
04

(4
)

15
.0
±

1
m

ǫ
10

0

16
2m

6-
-6

5.
93

4
(4

)
67

.0
±

0.
7

m
I
T

62
;ǫ

38

16
3

7/
2-

-6
6.

37
69

(1
9)

45
70

±
25

y
ǫ

10
0

16
3m

1/
2+

-6
6.

07
9

(1
9)

1.
09

±
0.

03
s

I
T

10
0

16
4

1+
-6

4.
98

01
(2

3)
29

±
1

m
ǫ

60
;β

−

40

16
4m

6-
-6

4.
84

03
(2

3)
37

.5
+

1.
5-

0.
5

m
I
T

10
0

16
5

7/
2-

-6
4.

89
77

(2
0)

st
a

b
le

10
0%

16
6

0-
-6

3.
07

(2
0)

26
.8

24
±

0.
01

2
h

β
−

10
0

16
6m

7-
-6

3.
06

4
(2

0)
1.

20
E

3
±

0.
18

E
3

y
β
−

10
0

16
7

7/
2-

-6
2.

28
(6

)
3.

00
3
±

0.
01

8
h

β
−

10
0

16
8

3+
-6

0.
06

(3
)

2.
99

±
0.

07
m

β
−

10
0

16
8m

(6
+

)
()

13
2
±

4
s

I
T
≥

99
.5

0;
β
−

≤
0.

50

16
9

7/
2-

-5
8.

79
6

(2
0)

4.
72

±
0.

1
m

β
−

10
0

17
0

(6
+

)
-5

6.
24

(5
)

2.
76

±
0.

05
m

β
−

10
0

17
0m

(1
+

)
-5

6.
12

(5
)

43
±

2
s

β
−

10
0

17
1

(7
/

2-
)

-5
4.

5
(6

)
53

±
2

s
β
−

10
0

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

69

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1:
G

ro
u

n
d

an
d

is
o

m
er

ic
st

at
es

p
ro

p
er

ti
es

(A
d

ap
te

d
fr

o
m

IA
E

A
N

u
D

at
2.

6)
.

Z
E

l
A

J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

0
n

1
1/

2+
8.

07
13

(5
)

10
.1

83
±

0.
01

7
m

β
−

10
0%

1
H

1
1/

2+
7.

28
89

(1
0)

st
a

b
le

99
.9

88
5%

±
0.

00
7%

2
1+

13
.1

35
7

(1
5)

st
a

b
le

0.
01

15
%

±
0.

00
7%

3
1/

2+
14

.9
49

8
(2

2)
12

.3
2
±

0.
02

y
β
−

10
0%

2
H

e
3

1/
2+

14
.9

31
2

(2
3)

st
a

b
le

0.
00

01
34

%
±

3e
-0

6%
4

0+
2.

42
49

(6
)

st
a

b
le

99
.9

99
86

6%
±

3e
-0

6%
6

0+
17

.5
92

8
(4

)
80

1
±

10
m

s
β
−

10
0%

8
0+

31
.6

09
6

(1
8)

11
9.

1
±

1.
2

m
s

β
−

10
0%

;β
−

n
16

%

3
L

i
6

1+
14

.0
86

8
(1

5)
st

a
b

le
7.

59
%

±
0.

04
%

7
3/

2-
14

.9
07

(4
)

st
a

b
le

92
.4

1%
±

0.
04

%
8

2+
20

.9
45

7
(5

)
83

9.
9
±

0.
9

m
s

β
−

10
0%

;β
−

α
10

0%

9
3/

2-
24

.9
54

9
(9

)
17

8.
3
±

0.
4

m
s

β
−

10
0%

;β
−

n
50

.8
%

11
3/

2-
40

.7
28

4
(1

1)
8.

75
±

0.
14

m
s

β
−

α
,
n

0.
02

7%
;β

−

10
0%

;
β
−

n
83

%
;β

−

2
n

4.
1%

4
B

e
7

3/
2-

15
.7

68
9

(7
)

53
.2

4
±

0.
04

d
ǫ

10
0

9
3/

2-
11

.3
48

4
(8

)
st

a
b

le
10

0%
10

0+
12

.6
07

4
(8

)
1.

38
7E

+
6
±

0.
01

2E
+

6
y

β
−

10
0

11
1/

2+
20

.1
77

1
(2

4)
13

.8
1
±

0.
08

s
β
−

10
0;
β
−

α
3.

1

12
0+

25
.0

77
(4

)
21

.4
9
±

0.
03

m
s

β
−

10
0;
β
−

n
≤

1.
00

14
0+

39
.9

5
(1

3)
4.

35
±

0.
17

m
s

β
−

10
0;
β
−

n
81

;β
−

2
n

5

5
B

8
2+

22
.9

21
5

(1
0)

77
0
±

3
m

s
ǫ

10
0;
ǫα

10
0

10
3+

12
.0

50
7

(4
)

st
a

b
le

19
.9

%
±

0.
7%

11
3/

2-
8.

66
79

(4
)

st
a

b
le

80
.1

%
±

0.
7%

12
1+

13
.3

68
8

(1
4)

20
.2

0
±

0.
02

m
s

β
−

10
0;

β
−

3
α

1.
58

13
3/

2-
16

.5
62

1
(1

1)
17

.3
3
±

0.
17

m
s

β
−

10
0

14
2-

23
.6

64
(2

1)
12

.5
±

0.
5

m
s

β
−

10
0

15
0

28
.9

64
(2

2)
9.

93
±

0.
07

m
s

β
−

10
0;

β
−

n
93

.6
;

β
−

2
n

0.
4

17
(3

/
2-

)
43

.7
7

(1
7)

5.
08

±
0.

05
m

s
β
−

10
0;
β
−

n
63

;β
−

2
n

11
;

β
−

3
n

3.
5;

β
−

4
n

0.
4

19
(3

/
2-

)
58

.8
(4

)
2.

92
±

0.
13

m
s

β
−

10
0;
β
−

n
72

;β
−

2
n

16

6
C

9
(3

/
2-

)
28

.9
09

4
(2

1)
12

6.
5
±

0.
9

m
s

ǫ
10

0;
ǫp

61
.6

;ǫ
α

38
.4

10
0+

15
.6

98
6

(4
)

19
.3

08
±

0.
00

4
s

ǫ
10

0

11
3/

2-
10

.6
50

3
(1

0)
20

.3
34

±
0.

02
4

m
ǫ

10
0

12
0+

0
()

st
a

b
le

98
.9

3%
±

0.
08

%
13

1/
2-

3.
12

5
(2

1)
st

a
b

le
1.

07
%

±
0.

08
%

14
0+

3.
01

98
(4

)
57

00
±

30
y

β
−

10
0

15
1/

2+
9.

87
31

(8
)

2.
44

9
±

0.
00

5
s

β
−

10
0

16
0+

13
.6

94
(4

)
0.

74
7
±

0.
00

8
s

β
−

10
0;
β
−

n
99

17
3/

2+
21

.0
32

(1
7)

19
3
±

13
m

s
β
−

10
0;
β
−

n
32

18
0+

24
.9

2
(3

)
92

±
2

m
s

β
−

n
31

.5
;β

−

10
0

19
1/

2+
32

.4
1

(1
0)

49
±

4
m

s
β
−

;β
−

n
61

20
0+

37
.5

6
(2

4)
14

+
6-

5
m

s
β
−

10
0;

β
−

n
72

22
0+

52
.1

(5
)

6.
1

+
1.

4-
1.

2
m

s
β
−

10
0;

β
−

n
61

;
β
−

2
n
<

37
.0

0

7
N

12
1+

17
.3

38
(1

0)
11

.0
00

±
0.

01
6

m
s

ǫ
10

0

13
1/

2-
5.

34
54

(3
)

9.
96

5
±

0.
00

4
m

ǫ
10

0

14
1+

2.
86

34
(1

9)
st

a
b

le
99

.6
36

%
±

0.
02

%
15

1/
2-

0.
10

14
(6

)
st

a
b

le
0.

36
4%

±
0.

02
%

16
2-

5.
68

4
(3

)
7.

13
±

0.
02

s
β
−

10
0;

β
−

α
0.

00
12

17
1/

2-
7.

87
(1

5)
4.

17
3
±

0.
00

4
s

β
−

10
0;
β
−

n
95

.1

18
1-

13
.1

13
(1

9)
62

0
±

8
m

s
β
−

α
12

.2
;β

−

n
7;

β
−

10
0

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

30

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

14
3

(1
/

2)
+

-6
8.

23
(2

0)
39

±
2

s
ǫ

10
0

14
3m

(1
1/

2-
)

-6
8.

08
(2

0)
11

0.
0
±

1.
4

s
ǫ

10
0

14
4

0+
-7

1.
76

(3
)

4.
47

±
0.

06
m

ǫ
10

0

14
5

1/
2+

-7
2.

92
7

(1
9)

23
.0
±

0.
4

m
ǫ

10
0

14
5m

11
/

2-
-7

2.
17

8
(1

9)
85

±
3

s
I
T

94
.3

;ǫ
5.

7

14
6

0+
-7

6.
08

7
(4

)
48

.2
7
±

0.
1

d
ǫ

10
0

14
7

7/
2-

-7
5.

35
7

(3
)

38
.0

6
±

0.
12

h
ǫ

10
0

14
8

0+
-7

6.
26

96
(2

5)
70

.9
±

1
y

α
10

0

14
9

7/
2-

-7
5.

12
7

(4
)

9.
28

±
0.

1
d

α
0.

00
04

3;
ǫ

10
0

15
0

0+
-7

5.
76

3
(6

)
1.

79
E

+
6
±

0.
08

E
+

6
y

α
10

0

15
1

7/
2-

-7
4.

18
8

(3
)

12
3.

9
±

1
d

ǫ
10

0;
α
≈

8.
0E

-7

15
2

0+
-7

4.
70

65
(1

7)
1.

08
E

14
±

0.
08

E
14

y
0.

2%
±

0.
01

%
α

10
0

15
3

3/
2-

-7
2.

88
21

(1
7)

24
0.

4
±

1
d

ǫ
10

0

15
4

0+
-7

3.
70

55
(1

7)
st

a
b

le
2.

18
%

±
0.

03
%

15
5

3/
2-

-7
2.

06
94

(1
7)

st
a

b
le

14
.8

%
±

0.
12

%
15

5m
11

/
2-

-7
1.

94
84

(1
7)

31
.9

7
±

0.
27

m
s

I
T

10
0

15
6

0+
-7

2.
53

45
(1

7)
st

a
b

le
20

.4
7%

±
0.

09
%

15
7

3/
2-

-7
0.

82
3

(1
7)

st
a

b
le

15
.6

5%
±

0.
02

%
15

8
0+

-7
0.

68
91

(1
7)

st
a

b
le

24
.8

4%
±

0.
07

%
15

9
3/

2-
-6

8.
56

09
(1

7)
18

.4
79

±
0.

00
4

h
β
−

10
0

16
0

0+
-6

7.
94

09
(1

8)
>

3.
1E

+
19

y
21

.8
6%

±
0.

19
%

2
β
−

16
1

5/
2-

-6
5.

50
5

(2
0)

3.
66

±
0.

05
m

β
−

10
0

16
2

0+
-6

4.
28

(4
)

8.
4
±

0.
2

m
β
−

10
0

16
3

(5
/

2-
,7

/
2+

)
-6

1.
47

(7
)

68
±

3
s

β
−

10
0

16
4

0+
-5

9.
9

(4
)

45
±

3
s

β
−

10
0

16
5

0
-5

6.
6

(5
)

10
.3
±

1.
6

s
β
−

10
0

16
6

0+
-5

4.
5

(6
)

4.
8
±

1
s

β
−

10
0

65
T

b
13

9
0

-4
8

(3
)

1.
6
±

0.
2

s
ǫ

;ǫ
p

?

14
0

(7
+

)
-5

0.
5

(8
)

2.
0
±

0.
5

s
ǫp

0.
26

;ǫ
10

0

14
1

(5
/

2-
)

-5
4.

54
(1

1)
3.

5
±

0.
2

s
ǫ

10
0;

ǫ
10

0

14
2

1+
-5

6.
6

(7
)

59
7
±

17
m

s
ǫ

10
0;

ǫp
0.

00
22

14
2m

5-
-5

6.
3

(7
)

30
3
±

17
m

s
I
T

10
0

14
3

(1
1/

2-
)

-6
0.

42
(5

)
12

±
1

s
ǫ

10
0;

ǫ

14
4

1+
-6

2.
37

(3
)

≈
1

s
ǫ

10
0

14
4m

(6
-)

-6
1.

97
(3

)
4.

25
±

0.
15

s
I
T

66
;ǫ

34

14
6

1+
-6

7.
76

(4
)

8
±

4
s

ǫ
10

0;
ǫ

10
0

14
6m

(1
0+

)
-6

6.
98

(4
)

1.
18

±
0.

02
m

s
I
T

10
0

14
7

(1
/

2+
)

-7
0.

74
3

(8
)

1.
64

±
0.

03
h

ǫ
10

0

14
7m

(1
1/

2-
)

-7
0.

69
2

(8
)

1.
83

±
0.

06
m

ǫ
10

0

14
8

2-
-7

0.
54

(1
3)

60
±

1
m

ǫ
10

0

14
8m

(9
)+

-7
0.

45
(1

3)
2.

20
±

0.
05

m
ǫ

10
0

14
9

1/
2+

-7
1.

48
9

(4
)

4.
11

8
±

0.
02

5
h

α
16

.7
;ǫ

83
.3

14
9m

11
/

2-
-7

1.
45

3
(4

)
4.

16
±

0.
04

m
ǫ

99
.9

8;
α

0.
02

15
0

(2
-)

-7
1.

10
5

(7
)

3.
48

±
0.

16
h

ǫ
10

0;
α
<

0.
05

15
0m

9+
-7

0.
63

1
(7

)
5.

8
±

0.
2

m
ǫ

15
1

1/
2(

+
)

-7
1.

62
3

(4
)

17
.6

09
±

0.
01

4
h

ǫ
99

.9
9;

α
0.

00
95

15
1m

(1
1/

2-
)

-7
1.

52
3

(4
)

25
±

3
s

I
T

93
.4

;ǫ
6.

6

15
2

2-
-7

0.
72

(4
)

17
.5
±

0.
1

h
α
<

7.
0E

-7
;ǫ

10
0

15
2m

8+
-7

0.
21

(4
)

4.
2
±

0.
1

m
I
T

78
.8

;ǫ
21

.2

15
3

5/
2+

-7
1.

31
3

(4
)

2.
34

±
0.

01
d

ǫ
10

0

15
4

0
-7

0.
15

(5
)

21
.5
±

0.
4

h
ǫ

10
0;

β
−

<
0.

10
;
ǫ

98
.2

;
I
T

1.
8;

ǫ
78

.2
;
I
T

21
.8

;
β
−

<
0.

10

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

67



P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

15
7

(3
/

2-
)

-6
6.

73
(5

)
8.

03
±

0.
07

m
β
−

10
0

15
8

0+
-6

5.
2

(8
)

5.
30

±
0.

03
m

β
−

10
0

15
9

5/
2-

-6
2.

25
(7

)
11

.3
7
±

0.
15

s
β
−

10
0

16
0

0+
-6

0.
42

(2
0)

9.
6
±

0.
3

s
β
−

10
0

16
1

0
-5

6.
75

(1
4)

4.
8
±

0.
4

s
β
−

10
0

16
2

0+
-5

4.
8

(5
)

2.
4
±

0.
5

s
β
−

10
0

63
E

u
13

1
3/

2+
-3

8.
7

(4
)

17
.8
±

1.
9

m
s

p
89

;ǫ
11

13
4

0
-4

9.
72

(2
0)

0.
5
±

0.
2

s
ǫ

10
0;

ǫp
>

0.
00

13
5

0
-5

4.
1

(3
)

1.
5
±

0.
2

s
ǫ

10
0;

ǫp

13
6

(7
+

)
-5

6.
1

(2
0)

3.
3
±

0.
3

s
ǫ

10
0;

ǫp
0.

09
;

ǫ
10

0;
ǫp

0.
09

13
7

(1
1/

2-
)

-6
0.

02
(2

0)
11

±
2

s
ǫ

10
0

13
8

(6
-)

-6
1.

75
(3

)
12

.1
±

0.
6

s
ǫ

10
0

13
9

(1
1/

2)
-

-6
5.

39
8

(1
3)

17
.9
±

0.
6

s
ǫ

10
0

14
0

1+
-6

6.
99

(5
)

1.
51

±
0.

02
s

ǫ
10

0;
I
T

10
0;
ǫ
<

1.
00

14
1

5/
2+

-6
9.

92
6

(1
3)

40
.7
±

0.
7

s
ǫ

10
0

14
1m

11
/

2-
-6

9.
82

9
(1

3)
2.

7
±

0.
3

s
I
T

87
;ǫ

13

14
2

1+
-7

1.
31

(3
)

2.
34

±
0.

12
s

ǫ
10

0;
ǫ

10
0

14
3

5/
2+

-7
4.

24
2

(1
1)

2.
59

±
0.

02
m

ǫ
10

0

14
4

1+
-7

5.
61

9
(1

1)
10

.2
±

0.
1

s
ǫ

10
0

14
5

5/
2+

-7
7.

99
2

(4
)

5.
93

±
0.

04
d

ǫ
10

0

14
6

4-
-7

7.
11

7
(6

)
4.

61
±

0.
03

d
ǫ

10
0

14
7

5/
2+

-7
7.

54
4

(3
)

24
.1
±

0.
6

d
ǫ

10
0;

α
0.

00
22

14
8

5-
-7

6.
29

9
(1

0)
54

.5
±

0.
5

d
ǫ

10
0;
α

9.
4e

-0
7

14
9

5/
2+

-7
6.

44
(4

)
93

.1
±

0.
4

d
ǫ

10
0

15
0

5-
-7

4.
79

1
(6

)
36

.9
±

0.
9

y
ǫ

10
0

15
0m

0-
-7

4.
75

(6
)

12
.8
±

0.
1

h
ǫ

11
;I

T
≤

5.
0E

-8
;β

−

89

15
1

5/
2+

-7
4.

65
17

(1
8)

≥
1.

7E
+

18
y

47
.8

1%
±

0.
03

%
α

15
2

3-
-7

2.
88

71
(1

8)
13

.5
28

±
0.

01
4

y
ǫ

72
.1

;β
−

27
.9

15
2m

0-
-7

2.
84

15
(1

8)
9.

31
16

±
0.

00
13

h
β
−

72
;ǫ

28

15
2m

2
8-

-7
2.

73
92

(1
8)

96
±

1
m

I
T

10
0

15
3

5/
2+

-7
3.

36
61

(1
8)

st
a

b
le

52
.1

9%
±

0.
06

%
15

4
3-

-7
1.

73
7

(1
8)

8.
60

1
±

0.
01

y
ǫ

0.
02

;β
−

99
.9

8

15
4m

8-
-7

1.
59

16
(1

8)
46

.3
±

0.
4

m
I
T

10
0

15
5

5/
2+

-7
1.

81
69

(1
8)

4.
75

3
±

0.
01

4
y

β
−

10
0

15
6

0+
-7

0.
08

5
(6

)
15

.1
9
±

0.
08

d
β
−

10
0

15
7

5/
2+

-6
9.

46
(5

)
15

.1
8
±

0.
03

h
β
−

10
0

15
8

(1
-)

-6
7.

2
(8

)
45

.9
±

0.
2

m
β
−

10
0

15
9

5/
2+

-6
6.

04
6

(7
)

18
.1

±
0.

1
m

β
−

10
0

16
0

1
-6

3.
25

(6
)

38
±

4
s

β
−

10
0

16
1

0
-6

1.
8

(6
)

26
±

3
s

β
−

10
0

16
2

0
-5

8.
69

(6
)

10
.6
±

1
s

β
−

10
0

16
3

0
-5

6.
8

(1
0)

7.
7
±

0.
4

s
β
−

10
0

16
4

0
-5

3.
4

(4
)

4.
2
±

0.
2

s
β
−

10
0

16
5

0
-5

0.
8

(5
)

2.
3
±

0.
2

s
β
−

10
0

64
G

d
13

5
(5

/
2+

)
-4

4
(5

)
1.

1
±

0.
2

s
ǫ

10
0;
ǫp

18

13
7

(7
/

2)
-5

1.
2

(4
)

2.
2
±

0.
2

s
ǫ

10
0;
ǫp

13
8

0+
-5

5.
66

(2
0)

4.
7
±

0.
9

s
ǫ

10
0

13
9

(9
/

2-
)

-5
7.

63
(2

0)
5.

8
±

0.
9

s
ǫp

>
0.

00
;
ǫ
>

0.
00

;
ǫp

>

0.
00

;ǫ
>

0.
00

14
0

0+
-6

1.
78

(3
)

15
.8
±

0.
4

s
ǫ

10
0

14
1

1/
2+

-6
3.

22
4

(2
0)

14
±

4
s

ǫ
10

0;
ǫp

0.
03

14
1m

11
/

2-
-6

2.
84

6
(2

0)
24

.5
±

0.
5

s
ǫ

89
;I

T
11

14
2

0+
-6

6.
96

(3
)

70
.2
±

0.
6

s
ǫ

10
0

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

66

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

19
0

15
.8

57
(1

6)
33

6
±

3
m

s
β
−

10
0;

β
−

n
41

.8

20
2-

21
.7

7
(6

)
13

6
±

3
m

s
β
−

10
0;

β
−

n
42

.9

21
(1

/
2-

)
25

.2
5

(1
0)

83
±

8
m

s
β
−

10
0;
β
−

n
90

.5

22
(0

-,
1-

)
32

.0
4

(1
9)

20
±

2
m

s
β
−

10
0;

β
−

n
33

;β
−

2
n

12

23
0

38
.4

(3
)

14
.5
±

1.
4

m
s

β
−

10
0;
β
−

n
;β

−

2
n

8
O

13
(3

/
2-

)
23

.1
15

(1
0)

8.
58

±
0.

05
m

s
ǫ

10
0;

ǫp
10

0

14
0+

8.
00

74
(1

1)
70

.6
20

±
0.

01
5

s
ǫ

10
0

15
1/

2-
2.

85
56

(5
)

12
2.

24
±

0.
16

s
ǫ

10
0

16
0+

-4
.7

37
(1

6)
st

a
b

le
99

.7
57

%
±

0.
01

6%
17

5/
2+

-0
.8

08
7

(6
)

st
a

b
le

0.
03

8%
±

0.
00

1%
18

0+
-0

.7
82

8
(7

)
st

a
b

le
0.

20
5%

±
0.

01
4%

19
5/

2+
3.

33
4

(3
)

26
.8

8
±

0.
05

s
β
−

10
0

20
0+

3.
79

61
(9

)
13

.5
1
±

0.
05

s
β
−

10
0

21
(5

/
2+

)
8.

06
2

(1
2)

3.
42

±
0.

1
s

β
−

10
0

22
0+

9.
28

(6
)

2.
25

±
0.

09
s

β
−

10
0;

β
−

n
<

22
.0

0

23
1/

2+
14

.6
2

(9
)

97
±

8
m

s
β
−

10
0;

β
−

n
7

24
0+

18
.5

(1
1)

65
±

5
m

s
β
−

n
58

;β
−

10
0

9
F

17
5/

2+
1.

95
17

(2
5)

64
.4

9
±

0.
16

s
ǫ

10
0

18
1+

0.
87

31
(5

)
10

9.
77

±
0.

05
m

ǫ
10

0

19
1/

2+
-1

.4
87

4
(9

)
st

a
b

le
10

0%
20

2+
-0

.0
17

4
(3

)
11

.0
7
±

0.
06

s
β
−

10
0

21
5/

2+
-0

.0
47

6
(1

8)
4.

15
8
±

0.
02

s
β
−

10
0

22
(4

+
)

2.
79

3
(1

2)
4.

23
±

0.
04

s
β
−

10
0;

β
−

n
<

11
.0

0

23
5/

2+
3.

31
(1

0)
2.

23
±

0.
14

s
β
−

10
0

24
(1

,2
,3

)+
7.

56
(7

)
39

0
±

70
m

s
β
−

10
0;

β
−

n
<

5.
90

25
5/

2+
11

.3
6

(8
)

80
±

9
m

s
β
−

10
0;

β
−

n
23

.1

26
(1

+
)

18
.6

7
(8

)
9.

7
±

0.
7

m
s

β
−

n
11

;β
−

10
0

27
(5

/
2+

)
24

.6
3

(1
9)

5.
0
±

0.
2

m
s

β
−

10
0;

β
−

n
77

29
(5

/
2+

)
40

(6
)

2.
5
±

0.
3

m
s

β
−

10
0;

β
−

n
10

0

10
N

e
17

1/
2-

16
.5

00
4

(4
)

10
9.

2
±

0.
6

m
s

ǫp
10

0;
ǫα

;ǫ
10

0

18
0+

5.
31

76
(4

)
1.

66
70

±
0.

00
17

s
ǫ

10
0

19
1/

2+
1.

75
2

(1
6)

17
.2

2
±

0.
02

s
ǫ

10
0

20
0+

-7
.0

41
9

(1
6)

st
a

b
le

90
.4

8%
±

0.
03

%
21

3/
2+

-5
.7

31
7

(4
)

st
a

b
le

0.
27

%
±

0.
01

%
22

0+
-8

.0
24

7
(1

8)
st

a
b

le
9.

25
%

±
0.

03
%

23
5/

2+
-5

.1
54

(1
0)

37
.2

4
±

0.
12

s
β
−

10
0

24
0+

-5
.9

51
6

(5
)

3.
38

±
0.

02
m

β
−

10
0

25
1/

2+
-2

.0
6

(4
)

60
2
±

8
m

s
β
−

10
0

26
0+

0.
47

9
(1

8)
19

7
±

1
m

s
β
−

n
0.

13
;β

−

10
0

27
(3

/
2+

)
7.

04
(7

)
31

.5
±

1.
3

m
s

β
−

10
0;

β
−

n
2

28
0+

11
.2

9
(1

0)
18

.9
±

0.
4

m
s

β
−

10
0;

β
−

n
12

;β
−

3.
6

29
(3

/
2+

)
18

.4
(1

0)
14

.8
±

0.
3

m
s

β
−

10
0;
β
−

n
28

;β
−

2
n

4

30
0+

23
(3

)
7.

3
±

0.
3

m
s

β
−

n
13

;β
−

8.
9;

β
−

10
0

31
0

30
.8

(1
6)

3.
4
±

0.
8

m
s

β
−

10
0;

β
−

n

32
0+

37
(5

)
3.

5
±

0.
9

m
s

β
−

10
0;

β
−

n

11
N

a
20

2+
6.

85
02

(1
0)

44
7.

9
±

2.
3

m
s

ǫ
10

0;
ǫα

20
.0

5

21
3/

2+
-2

.1
84

6
(3

)
22

.4
9
±

0.
04

s
ǫ

10
0

22
3+

-5
.1

81
5

(1
7)

2.
60

27
±

0.
00

1
y

ǫ
10

0

23
3/

2+
-9

.5
29

8
(1

8)
st

a
b

le
10

0%
24

4+
-8

.4
17

9
(4

)
14

.9
97

±
0.

01
2

h
β
−

10
0

24
m

1+
-7

.9
45

7
(4

)
20

.1
8
±

0.
1

m
s

I
T

99
.9

5;
β
−

≈
0.

05

25
5/

2+
-9

.3
57

8
(1

2)
59

.1
±

0.
6

s
β
−

10
0

26
3+

-6
.8

61
(4

)
1.

07
12

8
±

2.
5E

-4
s

β
−

10
0

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

31

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

12
8

0+
-6

0.
07

(2
0)

5
±

0
s

ǫ
10

0;
ǫp

12
9

(5
/

2+
)

-6
2.

23
(2

0)
4.

9
±

0.
2

s
ǫ
>

0.
00

;ǫ
p
>

0.
00

13
0

0+
-6

6.
6

(3
)

21
±

3
s

ǫ
10

0

13
1

(5
/

2+
)

-6
7.

77
(3

)
25

.4
±

0.
9

s
ǫ

10
0;

ǫp
>

0.
00

13
2

0+
-7

1.
42

6
(2

4)
94

±
8

s
ǫ

10
0

13
3

(7
/

2+
)

-7
2.

33
(5

)
70

±
10

s
ǫ

10
0

13
3m

(1
/

2+
)

-7
2.

2
(5

)
≈

70
s

ǫ
;I

T

13
4

0+
-7

5.
64

6
(1

2)
8.

5
±

1.
5

m
ǫ

10
0

13
5

9/
2(

-)
-7

6.
21

4
(1

9)
12

.4
±

0.
6

m
ǫ

10
0

13
5m

(1
/

2+
)

-7
6.

14
9

(1
9)

5.
5
±

0.
5

m
ǫ
>

99
.9

7;
I
T
<

0.
03

13
6

0+
-7

9.
19

9
(1

2)
50

.6
5
±

0.
33

m
ǫ

10
0

13
7

1/
2+

-7
9.

58
4

(1
2)

38
.5
±

1.
5

m
ǫ

10
0

13
7m

11
/

2-
-7

9.
06

5
(1

2)
1.

60
±

0.
15

s
I
T

10
0

13
8

0+
-8

2.
01

8
(1

2)
5.

04
±

0.
09

h
ǫ

10
0

13
9

3/
2+

-8
2.

01
(3

)
29

.7
±

0.
5

m
ǫ

10
0

13
9m

11
/

2-
-8

1.
78

(3
)

5.
50

±
0.

2
h

ǫ
88

.2
;I

T
11

.8

14
0

0+
-8

4.
25

(3
)

3.
37

±
0.

02
d

ǫ
10

0

14
1

3/
2+

-8
4.

19
3

(4
)

2.
49

±
0.

03
h

ǫ
10

0

14
1m

11
/

2-
-8

3.
43

6
(4

)
62

.0
±

0.
8

s
I
T

10
0;

ǫ
<

0.
05

14
2

0+
-8

5.
94

93
(1

8)
st

a
b

le
27

.1
52

%
±

0.
04

%
14

3
7/

2-
-8

4.
00

15
(1

8)
st

a
b

le
12

.1
74

%
±

0.
02

6%
14

4
0+

-8
3.

74
73

(1
8)

2.
29

E
+

15
±

0.
16

E
+

15
y

23
.7

98
%

±
0.

01
9%

α
10

0

14
5

7/
2-

-8
1.

43
12

(1
8)

st
a

b
le

8.
29

3%
±

0.
01

2%
14

6
0+

-8
0.

92
52

(1
8)

st
a

b
le

17
.1

89
%

±
0.

03
2%

14
7

5/
2-

-7
8.

14
6

(1
8)

10
.9

8
±

0.
01

d
β
−

10
0

14
8

0+
-7

7.
40

68
(2

4)
st

a
b

le
5.

75
6%

±
0.

02
1%

14
9

5/
2-

-7
4.

37
43

(2
4)

1.
72

8
±

0.
00

1
h

β
−

10
0

15
0

0+
-7

3.
68

3
(3

)
0.

79
E

19
±

0.
07

E
19

y
5.

63
8%

±
0.

02
8%

15
1

3/
2+

-7
0.

94
6

(3
)

12
.4

4
±

0.
07

m
β
−

10
0

15
2

0+
-7

0.
15

2
(2

5)
11

.4
±

0.
2

m
β
−

10
0

15
3

(3
/

2)
-

-6
7.

34
(3

)
31

.6
±

1
s

β
−

10
0

15
4

0+
-6

5.
68

(1
1)

25
.9
±

0.
2

s
β
−

10
0

15
5

0
-6

2.
47

(1
5)

8.
9
±

0.
2

s
β
−

10
0

15
6

0+
-6

0.
52

(2
0)

5.
06

±
0.

13
s

β
−

10
0

61
P

m
12

8
0

-4
7.

6
(5

)
1.

0
±

0.
3

s
ǫ

10
0;

α
;ǫ
p

12
9

(5
/

2-
)

-5
2.

5
(4

)
2.

4
±

0.
9

s
ǫ

10
0

13
0

(4
,5

,6
)

-5
5.

2
(3

)
2.

6
±

0.
2

s
ǫ

10
0;

ǫp

13
1

(1
1/

2-
)

-5
9.

59
(2

0)
6.

3
±

0.
8

s
ǫ

10
0

13
2

(3
+

)
-6

1.
64

(2
0)

6.
2
±

0.
6

s
ǫ

10
0;

ǫp
≈

5.
0E

-5

13
3

(3
/

2+
)

-6
5.

41
(5

)
13

.5
±

2.
1

s
ǫ

10
0

13
3m

(1
1/

2-
)

-6
5.

28
(5

)
<

8.
8

s
I
T

;ǫ

13
4

(2
+

)
-6

6.
74

(6
)

≈
5

s
ǫ

10
0;
ǫ

10
0

13
5

(3
/

2+
,5

/
2+

)-
69

.9
8

(6
)

49
±

3
s

ǫ
10

0

13
5m

(1
1/

2-
)

-6
9.

91
(6

)
45

±
4

s
ǫ

10
0

13
6

(5
-)

-7
1.

2
(8

)
10

7
±

6
s

ǫ
10

0;
ǫ

10
0

13
7

11
/

2-
-7

4.
07

3
(1

3)
2.

4
±

0.
1

m
ǫ

10
0

13
8

0
-7

4.
94

(3
)

10
±

2
s

ǫ
10

0

13
8m

0
-7

4.
92

(3
)

3.
24

±
0.

05
m

ǫ

13
9

(5
/

2)
+

-7
7.

5
(1

4)
4.

15
±

0.
05

m
ǫ

10
0

13
9m

(1
1/

2)
-

-7
7.

31
2

(1
4)

18
0
±

20
m

s
I
T

99
.9

4;
ǫ

0.
06

14
0

1+
-7

8.
21

(4
)

9.
2
±

0.
2

s
ǫ

10
0;

ǫ
10

0

14
1

5/
2+

-8
0.

52
3

(1
4)

20
.9

0
±

0.
05

m
ǫ

10
0

14
2

1+
-8

1.
16

(3
)

40
.5
±

0.
5

s
ǫ

10
0

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

64

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

26
0+

-7
.1

40
9

(1
1)

2.
22

9
±

0.
00

3
s

ǫ
10

0

27
5/

2+
-1

2.
38

43
(1

4)
4.

15
±

0.
04

s
ǫ

10
0

28
0+

-2
1.

49
27

(4
)

st
a

b
le

92
.2

23
%

±
0.

01
9%

29
1/

2+
-2

1.
89

5
(5

)
st

a
b

le
4.

68
5%

±
0.

00
8%

30
0+

-2
4.

43
29

(2
2)

st
a

b
le

3.
09

2%
±

0.
01

1%
31

3/
2+

-2
2.

94
9

(4
)

15
7.

3
±

0.
3

m
β
−

10
0

32
0+

-2
4.

07
76

(3
)

15
3
±

19
y

β
−

10
0

33
3/

2+
-2

0.
51

43
(7

)
6.

11
±

0.
21

s
β
−

10
0

34
0+

-1
9.

95
7

(1
4)

2.
77

±
0.

2
s

β
−

10
0

35
0

-1
4.

36
(4

)
0.

78
±

0.
12

s
β
−

10
0;

β
−

n
<

5.
00

36
0+

-1
2.

42
(6

)
0.

45
±

0.
06

s
β
−

10
0;

β
−

n
<

10
.0

0

37
(7

/
2-

)
-6

.5
9

(8
)

90
±

60
m

s
β
−

10
0;

β
−

n
17

39
0

2.
32

(9
)

47
.5
±

2
m

s
β
−

;β
−

n

40
0+

5.
43

(2
3)

33
.0
±

1
m

s
β
−

;β
−

n

41
0

12
.1

(4
)

20
.0
±

2.
5

m
s

β
−

;β
−

n
?

42
0+

16
.6

(5
)

12
.5
±

3.
5

m
s

β
−

10
0;

β
−

n

15
P

26
(3

+
)

10
.9

7
(2

0)
43

.7
±

0.
6

m
s

ǫ
10

0;
ǫp

27
1/

2+
-0

.7
2

(3
)

26
0
±

80
m

s
ǫp

0.
07

;ǫ
10

0

28
3+

-7
.1

49
(1

1)
27

0.
3
±

0.
5

m
s

ǫ
10

0;
ǫp

0.
00

13
;

ǫα
0.

00
08

6

29
1/

2+
-1

6.
95

26
(6

)
4.

14
2
±

0.
01

5
s

ǫ
10

0

30
1+

-2
0.

20
06

(3
)

2.
49

8
±

0.
00

4
m

ǫ
10

0

31
1/

2+
-2

4.
44

05
(7

)
st

a
b

le
10

0%
32

1+
-2

4.
30

48
(4

)
14

.2
62

±
0.

01
4

d
β
−

10
0

33
1/

2+
-2

6.
33

73
(1

1)
25

.3
5
±

0.
11

d
β
−

10
0

34
1+

-2
4.

54
86

(8
)

12
.4

3
±

0.
08

s
β
−

10
0

35
1/

2+
-2

4.
85

78
(1

9)
47

.3
±

0.
7

s
β
−

10
0

36
4-

-2
0.

25
1

(1
3)

5.
6
±

0.
3

s
β
−

10
0

37
0

-1
9

(4
)

2.
31

±
0.

13
s

β
−

10
0

38
(0

-:
4-

)
-1

4.
64

(7
)

0.
64

±
0.

14
s

β
−

10
0;

β
−

n
12

39
(1

/
2+

)
-1

2.
8

(8
)

0.
28

±
0.

04
s

β
−

10
0;

β
−

n
26

40
(2

-,
3-

)
-8

.0
7

(1
1)

12
5
±

25
m

s
β
−

10
0;

β
−

n
15

.8

41
(1

/
2+

)
-4

.9
8

(8
)

10
0
±

5
m

s
β
−

10
0;

β
−

n
30

42
0

1.
01

(2
1)

48
.5
±

1.
5

m
s

β
−

10
0;

β
−

n
50

43
(1

/
2+

)
4.

7
(4

)
36

.5
±

1.
5

m
s

β
−

10
0;

β
−

n
10

0

44
0

10
.4

(8
)

18
.5
±

2.
5

m
s

β
−

;β
−

n

16
S

27
(5

/
2+

)
17

(4
)

15
.5
±

1.
5

m
s

ǫp
2.

3;
ǫ2
p

1.
1;
ǫ

10
0

28
0+

4.
07

(1
6)

12
5
±

10
m

s
ǫ

10
0;

ǫp
20

.7

29
5/

2+
-3

.1
6

(5
)

18
7
±

4
m

s
ǫ

10
0;

ǫp
47

30
0+

-1
4.

06
2

(3
)

1.
17

8
±

0.
00

5
s

ǫ
10

0

31
1/

2+
-1

9.
04

3
(1

0)
2.

57
2
±

0.
01

3
s

ǫ
10

0

32
0+

-2
6.

01
55

(1
3)

st
a

b
le

94
.9

9%
±

0.
26

%
33

3/
2+

-2
6.

58
58

(1
4)

st
a

b
le

0.
75

%
±

0.
02

%
34

0+
-2

9.
93

16
(6

)
st

a
b

le
4.

25
%

±
0.

24
%

35
3/

2+
-2

8.
84

61
(4

)
87

.3
7
±

0.
04

d
β
−

10
0

36
0+

-3
0.

66
41

(1
9)

st
a

b
le

0.
01

%
±

0.
01

%
37

7/
2-

-2
6.

89
64

(2
0)

5.
05

±
0.

02
m

β
−

10
0

38
0+

-2
6.

86
1

(7
)

17
0.

3
±

0.
7

m
β
−

10
0

39
(7

/
2)

-
-2

3.
16

(5
)

11
.5
±

0.
5

s
β
−

10
0

40
0+

-2
2.

93
(1

1)
8.

8
±

2.
2

s
β
−

10
0

41
(7

/
2-

)
-1

9.
09

(6
)

1.
99

±
0.

05
s

β
−

10
0;

β
−

n

42
0+

-1
7.

68
(1

2)
1.

03
±

0.
03

s
β
−

10
0

43
0

-1
2.

07
(1

0)
0.

28
±

0.
03

s
β
−

n
40

;β
−

10
0

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

33



P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

27
5/

2+
-5

.5
18

(4
)

30
1
±

6
m

s
β
−

n
0.

13
;β

−

10
0

28
1+

-0
.9

88
(1

0)
30

.5
±

0.
4

m
s

β
−

10
0;
β
−

n
0.

58

29
3/

2+
2.

67
(1

2)
44

.9
±

1.
2

m
s

β
−

10
0;
β
−

n
21

.5

30
2+

8.
37

4
(2

3)
48

±
2

m
s

β
−

10
0;

β
−

n
30

;
β
−

2
n

1.
15

;β
−

α
5.

5e
-0

5

31
3/

2(
+

)
12

.5
4

(1
0)

17
.0

±
0.

4
m

s
β
−

n
37

;
β
−

2
n

0.
87

;
β
−

3
n
<

0.
05

;β
−

10
0

32
(3

-,
4-

)
18

.8
1

(1
2)

13
.2
±

0.
4

m
s

β
−

10
0;
β
−

n
24

;β
−

2
n

8

33
(3

/
2+

)
24

(6
)

8.
0
±

0.
4

m
s

β
−

10
0;
β
−

n
47

;β
−

2
n

13

34
0

31
.3

(5
)

5.
5
±

1
m

s
β
−

n
≈

15
.0

0;
β
−

10
0;

β
−

2
n
≈

50
.0

0

35
0

37
.8

(6
)

1.
5
±

0.
5

m
s

β
−

10
0;

β
−

n

12
M

g
20

0+
17

.5
6

(3
)

90
.8
±

2.
4

m
s

ǫ
10

0;
ǫp

≈
27

.0
0

21
5/

2+
10

.9
13

(1
6)

12
2
±

3
m

s
ǫα

<
0.

50
;ǫ

10
0;
ǫp

32
.6

22
0+

-0
.3

99
9

(3
)

3.
87

55
±

0.
00

12
s

ǫ
10

0

23
3/

2+
-5

.4
73

2
(7

)
11

.3
17

±
0.

01
1

s
ǫ

10
0

24
0+

-1
3.

93
35

(1
3)

st
a

b
le

78
.9

9%
±

0.
04

%
25

5/
2+

-1
3.

19
27

(5
)

st
a

b
le

10
%

±
0.

01
%

26
0+

-1
6.

21
45

(3
)

st
a

b
le

11
.0

1%
±

0.
03

%
27

1/
2+

-1
4.

58
66

(5
)

9.
45

8
±

0.
01

2
m

β
−

10
0

28
0+

-1
5.

01
86

(2
0)

20
.9

15
±

0.
00

9
h

β
−

10
0

29
3/

2+
-1

0.
60

3
(1

1)
1.

30
±

0.
12

s
β
−

10
0

30
0+

-8
.8

92
(1

3)
33

5
±

17
m

s
β
−

10
0

31
1/

2(
+

)
-3

.1
9

(1
7)

23
2
±

15
m

s
β
−

10
0;
β
−

n
1.

7

32
0+

-0
.9

12
(1

8)
86

±
5

m
s

β
−

10
0;
β
−

n
5.

5

33
3/

2-
4.

94
7

(2
2)

90
.5

±
1.

6
m

s
β
−

10
0;

β
−

n
14

34
0+

8.
56

(9
)

20
±

10
m

s
β
−

10
0;
β
−

n

35
(7

/
2-

)
15

.6
4

(1
8)

70
±

40
m

s
β
−

10
0;
β
−

n
52

36
0+

20
.4

(5
)

3.
9
±

1.
3

m
s

β
−

n
;β

−

10
0

13
A

l
22

4+
18

.2
(4

)
91

.1
±

0.
5

m
s

ǫ2
p

1.
1;

ǫα
0.

04
;
ǫ

10
0;

ǫp
54

.5

23
5/

2+
6.

74
8

(3
)

44
6
±

6
m

s
ǫ

10
0;

ǫp
1.

22

24
4+

-0
.0

48
9

(1
0)

2.
05

3
±

0.
00

4
s

ǫ
10

0;
ǫp

0.
00

16
;ǫ
α

0.
04

24
m

1+
0.

37
68

(1
0)

13
0
±

3
m

s
I
T

82
.5

;ǫ
17

.5
;ǫ
α

0.
03

25
5/

2+
-8

.9
16

1
(5

)
7.

18
3
±

0.
01

2
s

ǫ
10

0

26
5+

-1
2.

21
01

(6
)

7.
17

E
+

5
±

0.
24

E
+

5
y

ǫ
10

0

26
m

0+
-1

1.
98

18
(6

)
6.

34
64

±
7.

0E
-4

s
ǫ

10
0

27
5/

2+
-1

7.
19

67
(1

0)
st

a
b

le
10

0%
28

3+
-1

6.
85

04
(1

2)
2.

24
14

±
0.

00
12

m
β
−

10
0

29
5/

2+
-1

8.
21

53
(1

2)
6.

56
±

0.
06

m
β
−

10
0

30
3+

-1
5.

87
2

(1
4)

3.
62

±
0.

06
s

β
−

10
0

31
(3

/
2,

5/
2)

+
-1

4.
95

5
(2

0)
64

4
±

25
m

s
β
−

10
0

32
1+

-1
1.

06
(9

)
33

.0
±

0.
2

m
s

β
−

10
0;
β
−

n
0.

7

33
(5

/
2)

+
-8

.4
4

(7
)

41
.7
±

0.
2

m
s

β
−

n
8.

5;
β
−

10
0

34
0

-3
.0

5
(6

)
42

±
6

m
s

β
−

10
0;
β
−

n
27

35
0

-0
.2

2
(7

)
37

.2
±

0.
8

m
s

β
−

10
0;
β
−

n
38

36
0

5.
95

(1
0)

90
±

40
m

s
β
−

10
0;
β
−

n
<

31
.0

0

37
0

9.
81

(1
2)

10
.7

±
1.

3
m

s
β
−

10
0

38
0

16
.2

1
(2

5)
7.

6
±

0.
6

m
s

β
−

;β
−

n

39
0

21
(6

)
7.

6
±

1.
6

m
s

β
−

n
;β

−

14
S

i
22

0+
33

(4
)

29
±

2
m

s
ǫ

10
0;

ǫp
32

23
(5

/
2)

+
23

.1
(4

)
42

.3
±

0.
4

m
s

ǫ
10

0;
ǫp

71
;ǫ
2
p

3.
6

24
0+

10
.7

55
(1

9)
14

0.
5
±

1.
5

m
s

ǫ
10

0;
ǫp

45

25
5/

2+
3.

82
7

(1
0)

22
0
±

3
m

s
ǫ

10
0;

ǫp
35

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

32

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

14
2m

(8
)-

-8
0.

27
(3

)
2.

0
±

0.
2

m
s

I
T

10
0

14
3

5/
2+

-8
2.

96
(3

)
26

5
±

7
d

ǫ
10

0

14
4

5-
-8

1.
41

6
(3

)
36

3
±

14
d

ǫ
10

0

14
5

5/
2+

-8
1.

26
7

(3
)

17
.7
±

0.
4

y
ǫ

10
0;

α
2.

8e
-0

7

14
6

3-
-7

9.
45

4
(4

)
5.

53
±

0.
05

y
ǫ

66
;β

−

34

14
7

7/
2+

-7
9.

04
16

(1
8)

2.
62

34
±

2.
0E

-4
y

β
−

10
0

14
8

1-
-7

6.
86

5
(6

)
5.

36
8
±

0.
00

2
d

β
−

10
0

14
8m

5-
,6

-
-7

6.
72

7
(6

)
41

.2
9
±

0.
11

d
β
−

95
.8

;I
T

4.
2

14
9

7/
2+

-7
6.

06
3

(3
)

53
.0

8
±

0.
05

h
β
−

10
0

15
0

(1
-)

-7
3.

59
6

(2
0)

2.
68

±
0.

02
h

β
−

10
0

15
1

5/
2+

-7
3.

38
9

(5
)

28
.4

0
±

0.
04

h
β
−

10
0

15
2

1+
-7

1.
26

(3
)

4.
12

±
0.

08
m

β
−

10
0

15
2m

(8
)

-7
1.

11
(3

)
13

.8
±

0.
2

m
β
−

10
0;

I
T

≥
0.

00
;

β
−

10
0

15
3

5/
2-

-7
0.

67
8

(1
1)

5.
25

±
0.

02
m

β
−

10
0

15
4

(3
,4

)
-6

8.
49

(4
)

2.
68

±
0.

07
m

β
−

10
0;

β
−

10
0

15
5

5/
2-

-6
6.

97
(3

)
41

.5
±

0.
2

s
β
−

10
0

15
6

4-
-6

4.
21

(3
)

26
.7

0
±

0.
1

s
β
−

10
0

15
7

(5
/

2-
)

-6
2.

37
(1

1)
10

.5
6
±

0.
1

s
β
−

10
0

15
8

0
-5

9.
12

(1
1)

4.
8
±

0.
5

s
β
−

10
0

15
9

0
-5

6.
82

(1
5)

1.
5
±

0.
2

s
β
−

10
0

62
S

m
12

9
(1

/
2+

,3
/

2+
)-

41
.3

(7
)

0.
55

±
0.

1
s

ǫ
10

0;
ǫp

>
0.

00

13
1

0
-4

9.
6

(3
)

1.
2
±

0.
2

s
ǫ

10
0;

ǫp
>

0.
00

13
2

0+
-5

4.
7

(3
)

4.
0
±

0.
3

s
ǫ

10
0;

ǫp

13
3

(5
/

2+
)

-5
6.

83
(2

0)
2.

89
±

0.
16

s
ǫ

10
0;
ǫp

>
0.

00
;ǫ

;I
T

;ǫ
p

13
4

0+
-6

1.
22

(2
0)

9.
5
±

0.
8

s
ǫ

10
0

13
5

(3
/

2+
,5

/
2+

)-
62

.8
6

(1
5)

10
.3
±

0.
5

s
ǫp

0.
02

;ǫ
10

0

13
6

0+
-6

6.
81

1
(1

2)
47

±
2

s
ǫ

10
0

13
7

(9
/

2-
)

-6
8.

03
(4

)
45

±
1

s
ǫ

10
0

13
8

0+
-7

1.
49

8
(1

2)
3.

1
±

0.
2

m
ǫ

10
0

13
9

1/
2+

-7
2.

38
(1

1)
2.

57
±

0.
1

m
ǫ

10
0

13
9m

11
/

2-
-7

1.
92

3
(1

1)
10

.7
±

0.
6

s
I
T

93
.7

;ǫ
6.

3

14
0

0+
-7

5.
45

6
(1

2)
14

.8
2
±

0.
12

m
ǫ

10
0

14
1

1/
2+

-7
5.

93
4

(9
)

10
.2

±
0.

2
m

ǫ
10

0

14
1m

11
/

2-
-7

5.
75

8
(9

)
22

.6
±

0.
2

m
ǫ

99
.6

9;
I
T

0.
31

14
2

0+
-7

8.
98

7
(4

)
72

.4
9
±

0.
05

m
ǫ

10
0

14
3

3/
2+

-7
9.

51
7

(3
)

8.
75

±
0.

06
m

ǫ
10

0

14
3m

11
/

2-
-7

8.
76

3
(3

)
66

±
2

s
I
T

99
.7

6;
ǫ

0.
24

14
3m

2
23

/
2(

-)
-7

6.
72

3
(3

)
30

±
3

m
s

I
T

10
0

14
4

0+
-8

1.
96

57
(2

5)
st

a
b

le
3.

07
%

±
0.

07
%

14
5

7/
2-

-8
0.

65
15

(2
5)

34
0
±

3
d

ǫ
10

0

14
6

0+
-8

0.
99

6
(3

)
10

.3
E

+
7
±

0.
5E

+
7

y
α

10
0

14
7

7/
2-

-7
9.

26
57

(1
8)

1.
06

0E
11

±
0.

01
1E

11
y

14
.9

9%
±

0.
18

%
α

10
0

14
8

0+
-7

9.
33

58
(1

8)
7E

+
15

±
3E

+
15

y
11

.2
4%

±
0.

1%
α

10
0

14
9

7/
2-

-7
7.

13
5

(1
8)

st
a

b
le

13
.8

2%
±

0.
07

%
15

0
0+

-7
7.

05
04

(1
7)

st
a

b
le

7.
38

%
±

0.
01

%
15

1
5/

2-
-7

4.
57

55
(1

7)
90

±
8

y
β
−

10
0

15
2

0+
-7

4.
76

22
(1

7)
st

a
b

le
26

.7
5%

±
0.

16
%

15
3

3/
2+

-7
2.

55
93

(1
7)

46
.2

84
±

0.
00

4
h

β
−

10
0

15
3m

11
/

2-
-7

2.
46

09
(1

7)
10

.6
±

0.
3

m
s

I
T

10
0

15
4

0+
-7

2.
45

49
(1

9)
st

a
b

le
22

.7
5%

±
0.

29
%

15
5

3/
2-

-7
0.

19
05

(1
9)

22
.3
±

0.
2

m
β
−

10
0

15
6

0+
-6

9.
36

3
(9

)
9.

4
±

0.
2

h
β
−

10
0

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

65

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

44
0+

-9
.1

(1
4)

10
0
±

1
m

s
β
−

10
0;
β
−

n
18

45
0

-4
(7

)
68

±
2

m
s

β
−

10
0;
β
−

n
54

46
0+

0
(A

P
)

50
±

8
m

s
β
−

10
0

17
C

l
31

0
-7

.0
7

(5
)

15
0
±

25
m

s
ǫ

10
0;

ǫp
0.

7

32
1+

-1
3.

33
51

(9
)

29
8
±

1
m

s
ǫ

10
0;
ǫα

0.
05

;ǫ
p

0.
03

33
3/

2+
-2

1.
00

32
(4

)
2.

51
1
±

0.
00

4
s

ǫ
10

0

34
0+

-2
4.

44
(7

)
1.

52
64

±
0.

00
14

s
ǫ

10
0

34
m

3+
-2

4.
29

36
(7

)
32

.0
0
±

0.
04

m
ǫ

55
.4

;I
T

44
.6

35
3/

2+
-2

9.
01

35
(4

)
st

a
b

le
75

.7
6%

±
0.

1%
36

2+
-2

9.
52

19
(4

)
3.

01
E

+
5
±

0.
02

E
+

5
y

β
−

98
.1

;ǫ
1.

9

37
3/

2+
-3

1.
76

15
(5

)
st

a
b

le
24

.2
4%

±
0.

1%
38

2-
-2

9.
79

81
(1

0)
37

.2
4
±

0.
05

m
β
−

10
0

38
m

5-
-2

9.
12

67
(1

0)
71

5
±

3
m

s
I
T

10
0

39
3/

2+
-2

9.
80

02
(1

7)
56

.2
±

0.
6

m
β
−

10
0

40
2-

-2
7.

56
(3

)
1.

35
±

0.
02

m
β
−

10
0

41
(1

/
2+

)
-2

7.
31

(7
)

38
.4
±

0.
8

s
β
−

10
0

42
0

-2
4.

91
(1

4)
6.

8
±

0.
3

s
β
−

10
0

43
(1

/
2+

)
-2

4.
41

(2
1)

3.
13

±
0.

09
s

β
−

10
0

44
(2

-)
-2

0.
61

(1
4)

0.
56

±
0.

11
s

β
−

10
0;
β
−

n
<

8.
00

45
(1

/
2+

)
-1

8.
36

(1
0)

41
3
±

25
m

s
β
−

10
0;
β
−

n
24

46
0

-1
3.

81
(1

6)
23

2
±

2
m

s
β
−

10
0;
β
−

n
60

47
0

-1
0.

1
(8

)
10

1
±

6
m

s
β
−

10
0;
β
−

n
>

0.
00

18
A

r
31

5/
2(

+
)

11
.2

9
(2

1)
14

.4
±

0.
6

m
s

ǫ
10

0;
ǫp

62
;ǫ
2
p

8.
5

32
0+

-2
.2

00
3

(1
8)

10
0.

5
±

0.
3

m
s

ǫ
10

0;
ǫp

35
.6

33
1/

2+
-9

.3
84

3
(4

)
17

3.
0
±

2
m

s
ǫ

10
0;

ǫp
38

.7

34
0+

-1
8.

37
73

(3
)

84
4.

5
±

3.
4

m
s

ǫ
10

0

35
3/

2+
-2

3.
04

73
(7

)
1.

77
56

±
0.

00
1

s
ǫ

10
0

36
0+

-3
0.

23
15

(3
)

st
a

b
le

0.
33

36
%

±
0.

00
21

%
37

3/
2+

-3
0.

94
76

(2
1)

35
.0

4
±

0.
04

d
ǫ

10
0

38
0+

-3
4.

71
47

(2
5)

st
a

b
le

0.
06

29
%

±
0.

00
07

%
39

7/
2-

-3
3.

24
2

(5
)

26
9
±

3
y

β
−

10
0

40
0+

-3
5.

03
98

(2
2)

st
a

b
le

99
.6

03
5%

±
0.

00
25

%
41

7/
2-

-3
3.

06
75

(3
)

10
9.

61
±

0.
04

m
β
−

10
0

42
0+

-3
4.

42
3

(6
)

32
.9
±

1.
1

y
β
−

10
0

43
(5

/
2-

)
-3

2.
01

(5
)

5.
37

±
0.

06
m

β
−

10
0

44
0+

-3
2.

67
32

(1
6)

11
.8

7
±

0.
05

m
β
−

10
0

45
5/

2-
,7

/
2-

-2
9.

77
07

(5
)

21
.4

8
±

0.
15

s
β
−

10
0

46
0+

-2
9.

73
(4

)
8.

4
±

0.
6

s
β
−

10
0

47
(3

/
2)

-
-2

5.
21

(9
)

1.
23

±
0.

03
s

β
−

10
0;
β
−

n
<

0.
20

48
0+

-2
2.

6
(7

)
47

5
±

40
m

s
β
−

10
0

49
0

-1
6.

8
(8

)
17

0
±

50
m

s
β
−

10
0;
β
−

n
65

50
0+

-1
2.

8
(9

)
85

±
30

m
s

β
−

10
0;
β
−

n
35

19
K

35
3/

2+
-1

1.
17

29
(5

)
17

8
±

8
m

s
ǫ

10
0;
ǫp

0.
37

36
2+

-1
7.

41
73

(3
)

34
2
±

2
m

s
ǫ

10
0;
ǫp

0.
05

;ǫ
α

0.
00

34

37
3/

2+
-2

4.
80

01
(9

)
1.

22
6
±

0.
00

7
s

ǫ
10

0

38
3+

-2
8.

80
06

(2
5)

7.
63

6
±

0.
01

8
m

ǫ
10

0

38
m

0+
-2

8.
67

02
(2

5)
92

4.
3
±

0.
3

m
s

ǫ
99

.9
7;
I
T

0.
03

39
3/

2+
-3

3.
80

71
(5

)
st

a
b

le
93

.2
58

1%
±

0.
00

44
%

40
4-

-3
3.

53
54

(6
)

1.
24

8E
+

9
±

0.
00

3E
+

9
y

0.
01

17
%

±
0.

00
01

%
β
−

89
.2

8;
ǫ

10
.7

2

41
3/

2+
-3

5.
55

95
(4

)
st

a
b

le
6.

73
02

%
±

0.
00

44
%

42
2-

-3
5.

02
2

(1
1)

12
.3

21
±

0.
02

5
h

β
−

10
0

43
3/

2+
-3

6.
57

53
(4

)
22

.3
±

0.
1

h
β
−

10
0

44
2-

-3
5.

78
14

(4
)

22
.1

3
±

0.
19

m
β
−

10
0

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

34

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

14
2

0+
-8

4.
53

2
(3

)
>

5E
+

16
y

11
.1

14
%

±
0.

05
1%

2
β
−

14
3

3/
2-

-8
1.

60
5

(3
)

33
.0

39
±

0.
00

6
h

β
−

10
0

14
4

0+
-8

0.
43

1
(3

)
28

4.
91

±
0.

05
d

β
−

10
0

14
5

(5
/

2-
)

-7
7.

09
(4

)
3.

01
±

0.
06

m
β
−

10
0

14
6

0+
-7

5.
64

1
(1

8)
13

.5
2
±

0.
13

m
β
−

10
0

14
7

(5
/

2-
)

-7
2.

01
4

(9
)

56
.4
±

1
s

β
−

10
0

14
8

0+
-7

0.
39

8
(1

1)
56

±
1

s
β
−

10
0

14
9

(3
/

2-
)

-6
6.

67
(1

0)
5.

3
±

0.
2

s
β
−

10
0

15
0

0+
-6

4.
84

9
(1

2)
4.

0
±

0.
6

s
β
−

10
0

15
1

(5
/

2+
)

-6
1.

22
5

(1
8)

1.
76

±
0.

06
s

β
−

10
0;

β
−

15
2

0+
-5

9.
31

(2
0)

1.
4
±

0.
2

s
β
−

10
0

59
P

r
12

1
(3

/
2)

-4
1.

4
(7

)
10

+
6-

3
m

s
p

10
0

12
2

0
-4

4.
7

(5
)

≈
0.

5
s

ǫ
?

12
3

0
-5

0.
1

(6
)

≈
0.

8
s

ǫ
?

12
4

0
-5

3
(6

)
1.

2
±

0.
2

s
ǫp

>
0.

00
;ǫ

10
0

12
5

0
-5

7.
7

(4
)

3.
3
±

0.
7

s
ǫ

10
0;

ǫp

12
6

>
3

-6
0.

14
(2

0)
3.

14
±

0.
22

s
ǫ

10
0;

ǫp

12
7

0
-6

4.
32

(2
0)

4.
2
±

0.
3

s
ǫ

10
0

12
8

4,
5,

6
-6

6.
33

(3
)

2.
84

±
0.

09
s

ǫ
10

0

12
9

(1
1/

2-
)

-6
9.

77
(3

)
30

±
4

s
ǫ
>

0.
00

13
0

(7
,8

)
-7

1.
18

(6
)

40
±

4
s

ǫ
10

0;
ǫ

10
0;

ǫ
10

0

13
1

(3
/

2+
)

-7
4.

3
(5

)
1.

51
±

0.
02

m
ǫ

10
0

13
1m

(1
1/

2-
)

-7
4.

15
(5

)
5.

73
±

0.
2

s
I
T

96
.4

;ǫ
3.

6

13
2

(2
)+

-7
5.

21
(6

)
1.

6
±

0.
3

m
ǫ

10
0

13
3

(3
/

2+
)

-7
7.

93
7

(1
2)

6.
5
±

0.
3

m
ǫ

10
0

13
3m

(1
1/

2-
)

-7
7.

74
5

(1
2)

1.
1
±

0.
2

s
I
T

10
0

13
4

(6
-)

-7
8.

51
(4

)
≈

11
m

ǫ
10

0;
ǫ

10
0

13
5

3/
2(

+
)

-8
0.

93
6

(1
2)

24
±

1
m

ǫ
10

0

13
6

2+
-8

1.
32

9
(1

2)
13

.1
±

0.
1

m
ǫ

10
0

13
7

5/
2+

-8
3.

17
9

(1
1)

1.
28

±
0.

03
h

ǫ
10

0

13
8

1+
-8

3.
12

7
(1

4)
1.

45
±

0.
05

m
ǫ

10
0

13
8m

7-
-8

2.
76

3
(1

4)
2.

12
±

0.
04

h
ǫ

10
0

13
9

5/
2+

-8
4.

82
1

(8
)

4.
41

±
0.

04
h

ǫ
10

0

14
0

1+
-8

4.
69

1
(6

)
3.

39
±

0.
01

m
ǫ

10
0

14
1

5/
2+

-8
6.

01
58

(2
2)

st
a

b
le

10
0%

14
2

2-
-8

3.
78

77
(2

2)
19

.1
2
±

0.
04

h
β
−

99
.9

8;
ǫ

0.
02

14
2m

5-
-8

3.
78

4
(2

2)
14

.6
±

0.
5

m
I
T

10
0

14
3

7/
2+

-8
3.

06
74

(2
3)

13
.5

7
±

0.
02

d
β
−

10
0

14
4

0-
-8

0.
75

(3
)

17
.2

8
±

0.
05

m
β
−

10
0

14
4m

3-
-8

0.
69

1
(3

)
7.

2
±

0.
3

m
I
T

99
.9

3;
β
−

0.
07

14
5

7/
2+

-7
9.

62
6

(7
)

5.
98

4
±

0.
01

h
β
−

10
0

14
6

(2
)-

-7
6.

69
(4

)
24

.1
5
±

0.
18

m
β
−

10
0

14
7

(5
/

2+
)

-7
5.

44
4

(1
6)

13
.4

±
0.

3
m

β
−

10
0

14
8

1-
-7

2.
53

5
(1

5)
2.

29
±

0.
02

m
β
−

10
0

14
8m

(4
)

-7
2.

44
5

(1
5)

2.
01

±
0.

07
m

β
−

10
0

14
9

(5
/

2+
)

-7
1.

03
9

(1
0)

2.
26

±
0.

07
m

β
−

10
0

15
0

(1
)-

-6
8.

29
9

(9
)

6.
19

±
0.

16
s

β
−

10
0

15
1

(3
/

2-
)

-6
6.

78
(1

2)
18

.9
0
±

0.
07

s
β
−

10
0

15
2

(4
+

)
-6

3.
75

8
(1

9)
3.

57
±

0.
18

s
β
−

10
0

15
3

0
-6

1.
58

1
(1

4)
4.

28
±

0.
11

s
β
−

10
0

15
4

(3
+

)
-5

8.
19

(1
5)

2.
3
±

0.
1

s
β
−

10
0

60
N

d
12

5
(5

/
2)

-4
7.

4
(4

)
0.

65
±

0.
15

s
ǫ

10
0;

ǫp
>

0.
00

12
7

0
-5

5.
3

(4
)

1.
8
±

0.
4

s
ǫ

10
0;

ǫp

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

63



P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

12
9

3/
2+

-8
1.

32
6

(2
1)

11
.6

±
0.

2
m

ǫ
10

0

12
9m

11
/

2-
-8

1.
15

4
(2

1)
0.

56
±

0.
05

s
I
T

10
0

13
0

3(
+

)
-8

1.
63

(3
)

8.
7
±

0.
1

m
ǫ

10
0

13
1

3/
2+

-8
3.

77
(3

)
59

±
2

m
ǫ

10
0

13
2

2-
-8

3.
72

(4
)

4.
8
±

0.
2

h
ǫ

10
0

13
2m

6-
-8

3.
54

(4
)

24
.3

±
0.

5
m

I
T

76
;ǫ

24

13
3

5/
2+

-8
5.

49
(3

)
3.

91
2
±

0.
00

8
h

ǫ
10

0

13
4

1+
-8

5.
21

9
(2

0)
6.

45
±

0.
16

m
ǫ

10
0

13
5

5/
2+

-8
6.

65
1

(1
0)

19
.5
±

0.
2

h
ǫ

10
0

13
6

1+
-8

6.
04

(5
)

9.
87

±
0.

03
m

ǫ
10

0

13
6m

(8
+

)
-8

5.
81

(5
)

11
4
±

3
m

s
I
T

10
0

13
7

7/
2+

-8
7.

10
6

(1
2)

6E
+

4
±

2E
+

4
y

ǫ
10

0

13
8

5+
-8

6.
52

1
(3

)
1.

02
E

+
11

±
0.

01
E

+
11

y
0.

08
88

1%
±

0.
00

07
1%

ǫ
65

.6
;β

−

34
.4

13
9

7/
2+

-8
7.

22
82

(2
3)

st
a

b
le

99
.9

11
9%

±
0.

00
71

%
14

0
3-

-8
4.

31
79

(2
3)

1.
67

85
5
±

1.
2E

-4
d

β
−

10
0

14
1

(7
/

2+
)

-8
2.

93
4

(4
)

3.
92

±
0.

03
h

β
−

10
0

14
2

2-
-8

0.
02

2
(7

)
91

.1
±

0.
5

m
β
−

10
0

14
3

(7
/

2)
+

-7
8.

17
1

(7
)

14
.2

±
0.

1
m

β
−

10
0

14
4

(3
-)

-7
4.

83
3

(1
8)

40
.8
±

0.
4

s
β
−

10
0

14
5

(5
/

2+
)

-7
2.

83
2

(1
2)

24
.8
±

2
s

β
−

10
0

14
6

2-
-6

9.
05

(3
)

6.
27

±
0.

1
s

β
−

10
0;
β
−

10
0

14
7

(3
/

2+
)

-6
6.

67
8

(1
1)

4.
06

±
0.

04
s

β
−

10
0;

β
−

n
0.

04

14
8

(2
-)

-6
2.

70
9

(1
9)

1.
26

±
0.

08
s

β
−

10
0;

β
−

n
0.

15

14
9

(3
/

2-
)

-6
0.

22
(2

0)
1.

05
±

0.
03

s
β
−

10
0;

β
−

n
1.

43

15
0

(3
+

)
-5

6.
55

(2
0)

0.
86

±
0.

05
s

β
−

10
0;
β
−

n
2.

7

58
C

e
12

1
(5

/
2)

-5
2.

5
(5

)
1.

1
±

0.
1

s
ǫ

10
0;

ǫp
≈

1.
00

12
3

(5
/

2)
-6

0.
1

(3
)

3.
8
±

0.
2

s
ǫ

10
0;

ǫp
>

0.
00

12
4

0+
-6

4.
6

(3
)

6
±

2
s

ǫ
10

0

12
5

(7
/

2-
)

-6
6.

66
(2

0)
9.

7
±

0.
3

s
ǫ

10
0;
ǫp

12
6

0+
-7

0.
82

(3
)

51
.0
±

0.
3

s
ǫ

10
0

12
7

(1
/

2+
)

-7
1.

98
(6

)
34

±
2

s
ǫ

10
0

12
7m

(5
/

2+
)

-7
1.

97
(6

)
28

.6
±

0.
7

s
ǫ

10
0

12
8

0+
-7

5.
53

(3
)

3.
93

±
0.

02
m

ǫ
10

0

12
9

5/
2+

-7
6.

29
(3

)
3.

5
±

0.
5

m
ǫ
>

0.
00

13
0

0+
-7

9.
42

(3
)

22
.9

±
0.

5
m

ǫ
10

0

13
1

7/
2+

-7
9.

71
(3

)
10

.3
±

0.
3

m
ǫ

10
0

13
1m

(1
/

2+
)

-7
9.

64
(3

)
5.

4
±

0.
4

m
ǫ

10
0;

I
T

13
2

0+
-8

2.
47

1
(2

0)
3.

51
±

0.
11

h
ǫ

10
0

13
2m

(8
-)

-8
0.

13
(2

0)
9.

4
±

0.
3

m
s

I
T

10
0

13
3

1/
2+

-8
2.

42
3

(1
6)

97
±

4
m

ǫ
10

0

13
3m

9/
2-

-8
2.

38
6

(1
6)

5.
1
±

0.
3

h
ǫ

;I
T

13
4

0+
-8

4.
83

6
(2

0)
3.

16
±

0.
04

d
ǫ

10
0

13
5

1/
2(

+
)

-8
4.

62
5

(1
1)

17
.7
±

0.
3

h
ǫ

10
0

13
5m

(1
1/

2-
)

-8
4.

17
9

(1
1)

20
±

1
s

I
T

10
0

13
6

0+
-8

6.
47

4
(1

2)
>

0.
7E

+
14

y
0.

18
5%

±
0.

00
2%

2
ǫ

13
7

3/
2+

-8
5.

88
4

(1
2)

9.
0
±

0.
3

h
ǫ

10
0

13
7m

11
/

2-
-8

5.
62

9
(1

2)
34

.4
±

0.
3

h
I
T

99
.2

1;
ǫ

0.
79

13
8

0+
-8

7.
56

4
(1

0)
≥

0.
9E

+
14

y
0.

25
1%

±
0.

00
2%

2
ǫ

10
0

13
8m

7-
-8

5.
43

5
(1

0)
8.

65
±

0.
2

m
s

I
T

10
0

13
9

3/
2+

-8
6.

95
(7

)
13

7.
64

1
±

0.
02

d
ǫ

10
0

13
9m

11
/

2-
-8

6.
19

6
(7

)
54

.8
±

1
s

I
T

10
0

14
0

0+
-8

8.
07

86
(2

2)
st

a
b

le
88

.4
5%

±
0.

05
1%

14
1

7/
2-

-8
5.

43
54

(2
2)

32
.5

08
±

0.
01

3
d

β
−

10
0

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

62

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

45
3/

2+
-3

6.
61

56
(5

)
17

.8
1
±

0.
61

m
β
−

10
0

46
(2

-)
-3

5.
41

39
(7

)
10

5
±

10
s

β
−

10
0

47
1/

2+
-3

5.
70

9
(3

)
17

.5
0
±

0.
24

s
β
−

10
0

48
(2

-)
-3

2.
28

52
(2

3)
6.

8
±

0.
2

s
β
−

10
0;

β
−

n
1.

14

49
(1

/
2+

,3
/

2+
)-

29
.6

12
(3

)
1.

26
±

0.
05

s
β
−

10
0;

β
−

n
86

50
(0

-,
1-

,2
-)

-2
5.

73
6

(1
0)

47
2
±

4
m

s
β
−

10
0;

β
−

n
29

51
(1

/
2+

,3
/

2+
)-

21
.6

(6
)

36
5
±

5
m

s
β
−

n
47

;β
−

10
0

52
(2

-)
-1

6
(7

)
11

8
±

6
m

s
β
−

10
0;

β
−

n
≈

73
.0

0

53
(3

/
2+

)
-1

1.
1

(7
)

30
±

5
m

s
β
−

10
0;

β
−

n
≈

75
.0

0;
β
−

2
n
<

10

54
0

-4
.3

(9
)

10
±

5
m

s
β
−

10
0;

β
−

n
>

0.
00

20
C

a
35

0
4.

79
(2

0)
25

.7
±

0.
2

m
s

ǫ
10

0;
ǫp

95
.9

;ǫ
2
p

4.
1

36
0+

-6
.4

5
(4

)
10

2
±

2
m

s
ǫ

10
0;

ǫp
54

.3

37
3/

2+
-1

3.
13

57
(8

)
18

1.
1
±

1
m

s
ǫ

10
0;

ǫp
82

.1

38
0+

-2
2.

05
84

(3
)

44
0
±

12
m

s
ǫ

10
0

39
3/

2+
-2

7.
28

27
(6

)
85

9.
6
±

1.
4

m
s

ǫ
10

0

40
0+

-3
4.

84
63

(2
1)

>
3.

0E
+

21
y

96
.9

4%
±

0.
16

%
2
ǫ

41
7/

2-
-3

5.
13

79
(1

4)
1.

02
E

+
5
±

0.
07

E
+

5
y

ǫ
10

0

42
0+

-3
8.

54
72

(1
5)

st
a

b
le

0.
64

7%
±

0.
02

3%
43

7/
2-

-3
8.

40
89

(2
3)

st
a

b
le

0.
13

5%
±

0.
01

%
44

0+
-4

1.
46

88
(3

)
st

a
b

le
2.

09
%

±
0.

11
%

45
7/

2-
-4

0.
81

23
(4

)
16

2.
61

±
0.

09
d

β
−

10
0

46
0+

-4
3.

13
99

(2
2)

>
0.

28
E

+
16

y
0.

00
4%

±
0.

00
3%

2
β
−

47
7/

2-
-4

2.
34

5
(2

2)
4.

53
6
±

0.
00

3
d

β
−

10
0

48
0+

-4
4.

22
34

(2
2)

>
5.

8E
22

y
0.

18
7%

±
0.

02
1%

2
β
−

75

49
3/

2-
-4

1.
29

86
(2

2)
8.

71
8
±

0.
00

6
m

β
−

10
0

50
0+

-3
9.

58
8

(3
)

13
.9
±

0.
6

s
β
−

10
0

51
(3

/
2-

)
-3

5.
87

(9
)

10
.0
±

0.
8

s
β
−

10
0;

β
−

n

52
0+

-3
2.

5
(7

)
4.

6
±

0.
3

s
β
−

10
0;

β
−

n
≤

2.
00

53
(3

/
2-

,5
/

2-
)

-2
7.

5
(5

)
90

±
15

m
s

β
−

10
0;

β
−

n
>

30
.0

0

54
0+

-2
3

(7
)

86
±

7
m

s
β
−

10
0

55
(5

/
2-

)
-1

7
(8

)
22

±
2

m
s

β
−

10
0;

β
−

n

56
0+

-1
2.

4
(9

)
11

±
2

m
s

β
−

;β
−

n
?

21
S

c
40

4-
-2

0.
52

3
(3

)
18

2.
3
±

0.
7

m
s

ǫ
10

0;
ǫp

0.
44

;ǫ
α

0.
02

41
7/

2-
-2

8.
64

24
(8

)
59

6.
3
±

1.
7

m
s

ǫ
10

0

42
0+

-3
2.

12
11

(1
7)

68
1.

3
±

0.
7

m
s

ǫ
10

0

42
m

(7
)+

-3
1.

50
48

(1
7)

61
.7
±

0.
4

s
ǫ

10
0

43
7/

2-
-3

6.
18

81
(1

9)
3.

89
1
±

0.
01

2
h

ǫ
10

0

44
2+

-3
7.

81
63

(1
8)

3.
97

±
0.

04
h

ǫ
10

0

44
m

6+
-3

7.
54

53
(1

8)
58

.6
1
±

0.
1

h
I
T

98
.8

;ǫ
1.

2

45
7/

2-
-4

1.
07

03
(6

)
st

a
b

le
10

0%
45

m
3/

2+
-4

1.
05

79
(6

)
31

8
±

7
m

s
I
T

10
0

46
4+

-4
1.

75
96

(6
)

83
.7

9
±

0.
04

d
β
−

10
0

46
m

1-
-4

1.
61

71
(6

)
18

.7
5
±

0.
04

s
I
T

10
0

47
7/

2-
-4

4.
33

67
(1

9)
3.

34
92

±
6.

0E
-4

d
β
−

10
0

48
6+

-4
4.

50
3

(5
)

43
.6

7
±

0.
09

h
β
−

10
0

49
7/

2-
-4

6.
56

(3
)

57
.1

8
±

0.
13

m
β
−

10
0

50
5+

-4
4.

54
6

(1
5)

10
2.

5
±

0.
5

s
β
−

10
0

50
m

2+
,3

+
-4

4.
28

9
(1

5)
0.

35
±

0.
04

s
I
T
>

97
.5

0;
β
−

<
2.

50

51
(7

/
2)

-
-4

3.
22

7
(2

0)
12

.4
±

0.
1

s
β
−

10
0

52
3(

+
)

-4
0.

36
(1

9)
8.

2
±

0.
2

s
β
−

10
0

53
(7

/
2-

)
-3

7.
5

(3
)

2.
4
±

0.
6

s
β
−

10
0;

β
−

n
?

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

35

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

11
8

2
-6

8.
40

9
(1

3)
14

±
2

s
ǫ

10
0;

ǫp
<

0.
04

;
ǫα

<

2.
4E

-3
;ǫ
α
<

2.
4E

-3
;ǫ

10
0;

ǫp
<

0.
04

11
9

9/
2+

-7
2.

30
5

(1
4)

43
.0
±

0.
2

s
ǫ

10
0;
ǫ

10
0

12
0

2(
+

)
-7

3.
88

9
(1

0)
61

.3
±

1.
1

s
ǫ

10
0;

ǫα
2e

-0
5;

ǫp
7e

-0
6;

ǫ
10

0

12
1

3/
2(

+
)

-7
7.

1
(1

4)
15

5
±

4
s

ǫ
10

0

12
1m

9/
2(

+
)

-7
7.

03
2

(1
4)

12
2
±

3
s

ǫ
83

;I
T

17

12
2

1+
-7

8.
14

(3
)

21
.1

8
±

0.
19

s
ǫ

10
0

12
2m

(5
)-

-7
8.

01
(3

)
0.

36
±

0.
02

s
I
T

10
0

12
2m

2
8(

-)
-7

8
(3

)
3.

70
±

0.
11

m
ǫ

10
0

12
3

1/
2+

-8
1.

04
4

(1
2)

5.
88

±
0.

03
m

ǫ
10

0

12
3m

(1
1/

2)
-

-8
0.

88
7

(1
2)

1.
64

±
0.

12
s

I
T

10
0

12
4

1+
-8

1.
73

1
(8

)
30

.9
±

0.
4

s
ǫ

10
0

12
4m

(7
)+

-8
1.

26
9

(8
)

6.
3
±

0.
2

s
I
T

10
0

12
5

1/
2(

+
)

-8
4.

08
8

(8
)

46
.7
±

0.
1

m
ǫ

10
0

12
6

1+
-8

4.
34

5
(1

2)
1.

64
±

0.
02

m
ǫ

10
0

12
7

1/
2+

-8
6.

24
(6

)
6.

25
±

0.
1

h
ǫ

10
0

12
8

1+
-8

5.
93

1
(5

)
3.

66
±

0.
02

m
ǫ

10
0

12
9

1/
2+

-8
7.

49
9

(5
)

32
.0

6
±

0.
06

h
ǫ

10
0

13
0

1+
-8

6.
9

(8
)

29
.2

1
±

0.
04

m
ǫ

98
.4

;β
−

1.
6

13
0m

5-
-8

6.
73

6
(8

)
3.

46
±

0.
06

m
I
T

99
.8

4;
ǫ

0.
16

13
1

5/
2+

-8
8.

05
9

(5
)

9.
68

9
±

0.
01

6
d

ǫ
10

0

13
2

2+
-8

7.
15

57
(1

9)
6.

48
0
±

0.
00

6
d

ǫ
98

.1
3;

β
−

1.
87

13
3

7/
2+

-8
8.

07
09

(8
)

st
a

b
le

10
0%

13
4

4+
-8

6.
89

11
(1

6)
2.

06
52

±
4.

0E
-4

y
ǫ

0.
00

03
;β

−

10
0

13
4m

8-
-8

6.
75

24
(1

6)
2.

91
2
±

0.
00

2
h

I
T

10
0

13
5

7/
2+

-8
7.

58
18

(1
0)

2.
3E

+
6
±

0.
3E

+
6

y
β
−

10
0

13
5m

19
/

2-
-8

5.
94

89
(1

0)
53

±
2

m
I
T

10
0

13
6

5+
-8

6.
33

9
(1

9)
13

.0
4
±

0.
03

d
β
−

10
0

13
6m

8-
-8

5.
82

11
(1

9)
17

.5
±

0.
2

s
β
−

;I
T
>

0.
00

13
7

7/
2+

-8
6.

54
59

(4
)

30
.0

8
±

0.
09

y
β
−

10
0

13
8

3-
-8

2.
88

7
(9

)
33

.4
1
±

0.
18

m
β
−

10
0

13
8m

6-
-8

2.
80

7
(9

)
2.

91
±

0.
08

m
β
−

19
;I

T
81

13
9

7/
2+

-8
0.

70
1

(3
)

9.
27

±
0.

05
m

β
−

10
0

14
0

1-
-7

7.
05

(8
)

63
.7
±

0.
3

s
β
−

10
0

14
1

7/
2+

-7
4.

48
(1

0)
24

.8
4
±

0.
16

s
β
−

10
0;

β
−

n
0.

04

14
2

0-
-7

0.
52

5
(1

1)
1.

68
4
±

0.
01

4
s

β
−

10
0;

β
−

n
0.

09

14
3

3/
2+

-6
7.

67
5

(2
2)

1.
79

1
±

0.
00

7
s

β
−

10
0;
β
−

n
1.

64

14
4

1(
-)

-6
3.

27
(3

)
0.

99
4
±

0.
00

6
s

β
−

10
0;

β
−

n
3.

03
;β

−

14
5

3/
2+

-6
0.

05
6

(1
1)

0.
58

7
±

0.
00

5
s

β
−

10
0;
β
−

n
14

.7

14
6

1-
-5

5.
57

(4
)

0.
32

1
±

0.
00

2
s

β
−

10
0;

β
−

n
14

.2

14
7

(3
/

2+
)

-5
2.

02
(5

)
0.

23
0
±

0.
00

1
s

β
−

10
0;
β
−

n
28

.5

14
8

0
-4

7.
3

(6
)

14
6
±

6
m

s
β
−

10
0;
β
−

n
25

.1

14
9

0
-4

3.
84

(2
0)

>
50

m
s

β
−

;β
−

n

15
0

0
-3

9
(3

)
>

50
m

s
β
−

;β
−

n

15
1

0
-3

5.
1

(4
)

>
50

m
s

β
−

;β
−

n

56
B

a
11

4
0+

-4
5.

96
(1

1)
0.

43
+

0.
3-

0.
15

s
ǫ

99
.1

;
ǫp

20
;
α

0.
9;

1
2
C

<

0.
00

34

11
5

(5
/

2+
)

-4
9

(6
)

0.
45

±
0.

05
s

ǫ
10

0;
ǫp

>
15

.0
0

11
6

0+
-5

4.
6

(4
)

1.
3
±

0.
2

s
ǫ

10
0;
ǫp

3

11
7

(3
/

2)
-5

7.
5

(3
)

1.
75

±
0.

07
s

ǫ
10

0;
ǫα

>
0.

00
;ǫ
p
>

0.
00

11
8

0+
-6

2.
37

(2
0)

5.
5
±

0.
2

s
ǫ

10
0;
ǫp

11
9

(5
/

2+
)

-6
4.

59
(2

0)
5.

4
±

0.
3

s
ǫ

10
0;

ǫp
<

25
.0

0

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

60

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

43
(3

/
2+

)
-1

.9
4

(2
0)

20
.6
±

0.
9

m
s

ǫ
10

0;
ǫp

81
;

ǫ2
p

7.
1;

ǫ3
p

0.
08

44
0+

-1
3.

14
(2

0)
42

.8
±

0.
6

m
s

ǫp
14

;ǫ
10

0

45
(7

/
2-

)
-1

9.
4

(2
0)

60
.9
±

0.
4

m
s

ǫ
10

0;
ǫp

34
.4

46
0+

-2
9.

47
3

(2
0)

0.
26

±
0.

06
s

ǫ
10

0

47
3/

2-
-3

4.
55

8
(1

4)
50

0
±

15
m

s
ǫ

10
0

48
0+

-4
2.

82
2

(7
)

21
.5

6
±

0.
03

h
ǫ

10
0

49
5/

2-
-4

5.
33

29
(2

4)
42

.3
±

0.
1

m
ǫ

10
0

50
0+

-5
0.

26
19

(9
)

>
1.

3E
+

18
y

4.
34

5%
±

0.
01

3%
2
ǫ

51
7/

2-
-5

1.
45

12
(9

)
27

.7
02

5
±

0.
00

24
d

ǫ
10

0

52
0+

-5
5.

41
8

(6
)

st
a

b
le

83
.7

89
%

±
0.

01
8%

53
3/

2-
-5

5.
28

58
(6

)
st

a
b

le
9.

50
1%

±
0.

01
7%

54
0+

-5
6.

93
36

(6
)

st
a

b
le

2.
36

5%
±

0.
00

7%
55

3/
2-

-5
5.

10
86

(6
)

3.
49

7
±

0.
00

3
m

β
−

10
0

56
0+

-5
5.

28
12

(1
9)

5.
94

±
0.

1
m

β
−

10
0

57
(3

/
2)

-
-5

2.
52

41
(1

9)
21

.1
±

1
s

β
−

10
0

58
0+

-5
1.

83
(2

0)
7.

0
±

0.
3

s
β
−

10
0

59
(1

/
2-

)
-4

7.
89

(2
4)

1.
05

±
0.

09
s

β
−

10
0

60
0+

-4
6.

5
(2

1)
0.

49
±

0.
01

s
β
−

10
0

61
(5

/
2-

)
-4

2.
2

(3
)

24
3
±

11
m

s
β
−

10
0;

β
−

n

62
0+

-4
0.

4
(3

)
20

6
±

12
m

s
β
−

10
0;

β
−

n

63
1/

2-
-3

5.
6

(3
)

12
9
±

2
m

s
β
−

10
0;

β
−

n

64
0+

-3
3.

3
(3

)
42

±
2

m
s

β
−

10
0

65
(1

/
2-

)
-2

7.
8

(3
)

28
±

3
m

s
β
−

10
0

66
0+

-2
4.

3
(5

)
23

±
4

m
s

β
−

10
0

25
M

n
46

(4
+

)
-1

1.
96

(1
1)

36
.2
±

0.
4

m
s

ǫ
10

0;
ǫp

57

47
(5

/
2-

)
-2

2.
26

(1
6)

88
.0
±

1.
3

m
s

ǫ
10

0;
ǫp

<
1.

70

48
4+

-2
9.

32
(1

1)
15

8.
1
±

2.
2

m
s

ǫ
10

0;
ǫp

0.
28

;ǫ
α
<

6.
0E

-4

49
5/

2-
-3

7.
61

5
(2

4)
38

2
±

7
m

s
ǫ

10
0

50
0+

-4
2.

62
74

(9
)

28
3.

19
±

0.
1

m
s

ǫ
10

0

50
m

5+
-4

2.
40

21
(9

)
1.

75
±

0.
03

m
ǫ

10
0

51
5/

2-
-4

8.
24

37
(9

)
46

.2
±

0.
1

m
ǫ

10
0

52
6+

-5
0.

70
68

(1
9)

5.
59

1
±

0.
00

3
d

ǫ
10

0

52
m

2+
-5

0.
32

91
(1

9)
21

.1
±

0.
2

m
ǫ

98
.2

5;
I
T

1.
75

53
7/

2-
-5

4.
68

9
(6

)
3.

74
E

+
6
±

0.
04

E
+

6
y

ǫ
10

0

54
3+

-5
5.

55
65

(1
2)

31
2.

12
±

0.
06

d
ǫ

10
0;

β
−

<
2.

9E
-4

55
5/

2-
-5

7.
71

17
(4

)
st

a
b

le
10

0%
56

3+
-5

6.
91

08
(5

)
2.

57
89

±
1.

0E
-4

h
β
−

10
0

57
5/

2-
-5

7.
48

61
(1

5)
85

.4
±

1.
8

s
β
−

10
0

58
1+

-5
5.

82
7

(3
)

3.
0
±

0.
1

s
β
−

10
0

58
m

4+
-5

5.
75

6
(3

)
65

.4
±

0.
5

s
β
−

≈
90

.0
0;

I
T
≈

10
.0

0

59
(5

/
2)

-
-5

5.
52

52
(2

3)
4.

59
±

0.
05

s
β
−

10
0

60
1+

-5
2.

96
78

(2
3)

0.
28

±
0.

02
s

β
−

10
0

60
m

4+
-5

2.
69

59
(2

3)
1.

77
±

0.
02

s
β
−

88
.5

;I
T

11
.5

61
(5

/
2)

-
-5

1.
74

2
(2

3)
0.

67
±

0.
04

s
β
−

10
0

62
(3

+
)

-4
8.

18
1

(3
)

67
1
±

5
m

s
β
−

10
0;

β
−

n
;

β
−

n
;

β
−

10
0

63
5/

2-
-4

6.
88

7
(4

)
0.

27
5
±

0.
00

4
s

β
−

10
0;

β
−

n

64
(1

+
)

-4
2.

98
9

(4
)

90
±

4
m

s
β
−

10
0;

β
−

n
33

65
(5

/
2-

)
-4

0.
96

7
(4

)
84

±
8

m
s

β
−

10
0

66
0

-3
6.

75
(1

1)
65

±
2

m
s

β
−

10
0

67
(5

/
2+

)
-3

2.
8

(4
)

51
±

4
m

s
β
−

10
0;

β
−

n
>

10
.0

68
(>

3)
-2

8
(5

)
28

±
3

m
s

β
−

n
;β

−

10
0

69
5/

2-
-2

4.
4

(6
)

18
±

4
m

s
β
−

10
0

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

37



P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

54
(3

)+
-3

3.
7

(5
)

52
6
±

15
m

s
β
−

10
0

55
(7

/
2)

-
-2

9.
6

(7
)

96
±

2
m

s
β
−

10
0;
β
−

n
17

56
(1

+
)

-2
4.

5
(7

)
26

±
6

m
s

β
−

10
0;

β
−

n
?;

β
−

10
0;

β
−

n
>

14
.0

0

57
(7

/
2-

)
-2

0.
1

(7
)

22
±

2
m

s
β
−

10
0;
β
−

n

58
0

-1
4.

4
(8

)
12

±
5

m
s

β
−

10
0;
β
−

n

22
T

i
39

(3
/

2+
)

2.
2

(3
)

31
+

6-
4

m
s

ǫ
10

0;
ǫp

10
0

40
0+

-8
.8

5
(1

6)
52

.4
±

0.
3

m
s

ǫ
;ǫ
p

97
.5

41
3/

2+
-1

5.
1

(4
)

80
.4
±

0.
9

m
s

ǫ
10

0;
ǫp

10
0

42
0+

-2
5.

10
46

(3
)

19
9
±

6
m

s
ǫ

10
0

43
7/

2-
-2

9.
32

1
(7

)
50

9
±

5
m

s
ǫ

10
0

44
0+

-3
7.

54
85

(7
)

60
.0
±

1.
1

y
ǫ

10
0

45
7/

2-
-3

9.
00

83
(8

)
18

4.
8
±

0.
5

m
ǫ

10
0

46
0+

-4
4.

12
7

(3
)

st
a

b
le

8.
25

%
±

0.
03

%
47

5/
2-

-4
4.

93
64

(4
)

st
a

b
le

7.
44

%
±

0.
02

%
48

0+
-4

8.
49

17
(4

)
st

a
b

le
73

.7
2%

±
0.

03
%

49
7/

2-
-4

8.
56

28
(4

)
st

a
b

le
5.

41
%

±
0.

02
%

50
0+

-5
1.

43
07

(4
)

st
a

b
le

5.
18

%
±

0.
02

%
51

3/
2-

-4
9.

73
18

(6
)

5.
76

±
0.

01
m

β
−

10
0

52
0+

-4
9.

46
9

(7
)

1.
7
±

0.
1

m
β
−

10
0

53
(3

/
2)

-
-4

6.
83

(1
0)

32
.7
±

0.
9

s
β
−

10
0

54
0+

-4
5.

59
(1

2)
1.

5
±

0.
4

s
β
−

10
0

55
(1

/
2)

-
-4

1.
67

(1
5)

1.
3
±

0.
1

s
β
−

10
0

56
0+

-3
8.

94
(2

0)
0.

20
0
±

0.
00

5
s

β
−

n
;β

−

10
0

57
(5

/
2-

)
-3

3.
5

(5
)

98
±

5
m

s
β
−

10
0;

β
−

n

58
0+

-3
0.

7
(5

)
57

±
10

m
s

β
−

10
0;

β
−

n

59
(5

/
2-

)
-2

5
(5

)
27

.5
±

2.
5

m
s

β
−

10
0

60
0+

-2
1.

5
(6

)
22

.4
±

2.
5

m
s

β
−

61
(1

/
2-

)
-1

5.
5

(7
)

15
±

4
m

s
β
−

10
0;
β
−

n

23
V

43
0

-1
8.

02
(2

3)
79

.3
±

2.
4

m
s

ǫ
10

0

44
(2

+
)

-2
4.

12
(1

2)
11

1
±

7
m

s
ǫ

10
0;

ǫα
;ǫ

10
0

45
7/

2-
-3

1.
88

(1
7)

54
7
±

6
m

s
ǫ

10
0

46
0+

-3
7.

07
44

(3
)

42
2.

50
±

0.
11

m
s

ǫ
10

0

46
m

3+
-3

6.
27

29
(3

)
1.

02
±

0.
07

m
s

I
T

10
0

47
3/

2-
-4

2.
00

56
(3

)
32

.6
±

0.
3

m
ǫ

10
0

48
4+

-4
4.

47
64

(1
1)

15
.9

73
5
±

0.
00

25
d

ǫ
10

0

49
7/

2-
-4

7.
96

09
(9

)
33

0
±

15
d

ǫ
10

0

50
6+

-4
9.

22
4

(9
)

>
2.

1E
+

17
y

0.
25

%
±

0.
00

2%
ǫ
>

92
.9

0;
β
−

<
7.

10

51
7/

2-
-5

2.
20

39
(9

)
st

a
b

le
99

.7
5%

±
0.

00
2%

52
3+

-5
1.

44
38

(9
)

3.
74

3
±

0.
00

5
m

β
−

10
0

53
7/

2-
-5

1.
85

(3
)

1.
54

3
±

0.
01

4
m

β
−

10
0

54
3+

-4
9.

89
2

(1
5)

49
.8
±

0.
5

s
β
−

10
0

55
(7

/
2-

)
-4

9.
15

(1
0)

6.
54

±
0.

15
s

β
−

10
0

56
1+

-4
6.

08
(2

0)
0.

21
6
±

0.
00

4
s

β
−

10
0;
β
−

n

57
(7

/
2-

)
-4

4.
19

(2
3)

0.
32

±
0.

03
s

β
−

10
0;
β
−

n

58
(1

+
)

-4
0.

21
(2

5)
19

1
±

10
m

s
β
−

10
0;

β
−

n

59
(5

/
2-

)
-3

7.
1

(3
)

97
±

2
m

s
β
−

10
0;

β
−

n
<

3.
00

60
0

-3
2.

6
(5

)
68

±
5

m
s

β
−

;
β
−

n
;
β
−

10
0;

β
−

n
;

β
−

10
0

61
(3

/
2-

)
-2

9.
5

(3
)

52
.6
±

4.
2

m
s

β
−

10
0;

β
−

n
≥

6.
00

62
0

-2
4.

6
(4

)
33

.5
±

2
m

s
β
−

10
0;
β
−

n

63
7/

2-
-2

1.
1

(5
)

19
.2

±
2.

4
m

s
β
−

10
0;

β
−

n
≈

35
.0

0

64
0

-1
5.

6
(5

)
19

±
8

m
s

β
−

10
0

24
C

r
42

0+
6.

5
(3

)
13

.3
±

1
m

s
ǫ

10
0;
ǫp

94
.4

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

36

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

12
0

0+
-6

8.
9

(3
)

24
±

2
s

ǫ
10

0

12
1

5/
2(

+
)

-7
0.

74
(1

4)
29

.7
±

1.
5

s
ǫ

10
0

12
2

0+
-7

4.
61

(3
)

1.
95

±
0.

15
m

ǫ
10

0

12
3

5/
2(

+
)

-7
5.

65
5

(1
2)

2.
7
±

0.
4

m
ǫ

10
0

12
4

0+
-7

9.
09

(1
2)

11
.0
±

0.
5

m
ǫ

10
0

12
5

1/
2(

+
)

-7
9.

66
8

(1
1)

3.
3
±

0.
3

m
ǫ

10
0

12
6

0+
-8

2.
67

(1
2)

10
0
±

2
m

ǫ
10

0

12
7

1/
2+

-8
2.

81
5

(1
1)

12
.7
±

0.
4

m
ǫ

10
0

12
7m

7/
2-

-8
2.

73
5

(1
1)

1.
9
±

0.
2

s
I
T

10
0

12
8

0+
-8

5.
37

9
(5

)
2.

43
±

0.
05

d
ǫ

10
0

12
9

1/
2+

-8
5.

06
4

(1
1)

2.
23

±
0.

11
h

ǫ
10

0

12
9m

7/
2+

-8
5.

05
6

(1
1)

2.
16

±
0.

02
h

ǫ
≤

10
0.

00
;I

T

13
0

0+
-8

7.
26

2
(3

)
st

a
b

le
0.

10
6%

±
0.

00
1%

2
ǫ

13
0m

8-
-8

4.
78

7
(3

)
9.

4
±

0.
4

m
s

I
T

10
0

13
1

1/
2+

-8
6.

68
4

(3
)

11
.5

0
±

0.
06

d
ǫ

10
0

13
1m

9/
2-

-8
6.

49
6

(3
)

14
.6

±
0.

2
m

I
T

10
0

13
2

0+
-8

8.
43

49
(1

1)
>

3.
0E

+
21

y
0.

10
1%

±
0.

00
1%

2
ǫ

13
3

1/
2+

-8
7.

55
35

(1
0)

10
.5

51
±

0.
01

1
y

ǫ
10

0

13
3m

11
/

2-
-8

7.
26

52
(1

0)
38

.9
3
±

0.
1

h
I
T

99
.9

9;
ǫ

0.
01

13
4

0+
-8

8.
95

01
(3

)
st

a
b

le
2.

41
7%

±
0.

01
8%

13
5

3/
2+

-8
7.

85
08

(3
)

st
a

b
le

6.
59

2%
±

0.
01

2%
13

5m
11

/
2-

-8
7.

58
26

(3
)

28
.7
±

0.
2

h
I
T

10
0

13
6

0+
-8

8.
88

72
(3

)
st

a
b

le
7.

85
4%

±
0.

02
4%

13
6m

7-
-8

6.
85

67
(3

)
0.

30
84

±
0.

00
19

s
I
T

10
0

13
7

3/
2+

-8
7.

72
15

(3
)

st
a

b
le

11
.2

32
%

±
0.

02
4%

13
7m

11
/

2-
-8

7.
05

98
(3

)
2.

55
2
±

0.
00

1
m

I
T

10
0

13
8

0+
-8

8.
26

19
(3

)
st

a
b

le
71

.6
98

%
±

0.
04

2%
13

9
7/

2-
-8

4.
91

4
(3

)
83

.0
6
±

0.
28

m
β
−

10
0

14
0

0+
-8

3.
27

(8
)

12
.7

52
7
±

0.
00

23
d

β
−

10
0

14
1

3/
2-

-7
9.

73
3

(5
)

18
.2

7
±

0.
07

m
β
−

10
0

14
2

0+
-7

7.
84

5
(6

)
10

.6
±

0.
2

m
β
−

10
0

14
3

5/
2-

-7
3.

93
7

(7
)

14
.5
±

0.
3

s
β
−

10
0

14
4

0+
-7

1.
76

7
(7

)
11

.5
±

0.
2

s
β
−

10
0

14
5

5/
2-

-6
7.

51
6

(8
)

4.
31

±
0.

16
s

β
−

10
0

14
6

0+
-6

4.
94

1
(2

0)
2.

22
±

0.
07

s
β
−

10
0

14
7

(3
/

2-
)

-6
0.

26
4

(2
0)

0.
89

4
±

0.
01

s
β
−

10
0;

β
−

n
0.

06

14
8

0+
-5

7.
59

(6
)

0.
61

2
±

0.
01

7
s

β
−

10
0;

β
−

n
0.

4

14
9

0
-5

3.
17

(2
0)

0.
34

4
±

0.
00

7
s

β
−

10
0;

β
−

n
0.

43

15
0

0+
-5

0.
3

(4
)

0.
3
±

0
s

β
−

10
0;

β
−

n

57
L

a
11

7
(3

/
2+

,3
/

2-
)

-4
6.

5
(4

)
23

.5
±

2.
6

m
s

p
93

.9
;ǫ

6.
1

11
7m

(9
/

2+
)

-4
6.

3
(4

)
10

±
5

m
s

ǫ
2.

6;
p

97
.4

12
0

0
-5

7.
7

(5
)

2.
8
±

0.
2

s
ǫ

10
0;

ǫp
>

0.
00

12
1

0
-6

2.
4

(5
)

5.
3
±

0.
2

s
ǫ

10
0

12
2

0
-6

4.
5

(3
)

8.
6
±

0.
5

s
ǫ

10
0;

ǫp

12
3

0
-6

8.
71

(2
0)

17
±

3
s

ǫ
10

0

12
4

(8
-)

-7
0.

26
(6

)
29

.2
1
±

0.
17

s
ǫ

10
0;

ǫ
10

0

12
5

(3
/

2+
)

-7
3.

76
(3

)
64

.8
±

1.
2

s
ǫ

10
0

12
5m

0
-7

3.
65

(3
)

0.
39

±
0.

04
s

12
6

(5
+

)
-7

4.
97

(9
)

54
±

2
s

ǫ
>

0.
00

;ǫ
;I

T

12
7

(1
1/

2-
)

-7
7.

9
(3

)
5.

1
±

0.
1

m
ǫ

10
0

12
7m

(3
/

2+
)

-7
7.

88
(3

)
3.

7
±

0.
4

m
ǫ

10
0;

I
T

12
8

(5
+

)
-7

8.
63

(5
)

5.
18

±
0.

14
m

ǫ
10

0;
ǫ

10
0

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

61

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

26
F

e
45

(3
/

2+
)

13
.7

9
(2

0)
1.

89
+

0.
49

-0
.2

1
m

s
ǫ3
p

3.
3;

2
p

70
;
ǫ
≤

30
.0

0;
ǫp

19
;ǫ
2
p

7.
8

46
0+

0.
8

(4
)

13
.0

±
2

m
s

ǫ
10

0;
ǫp

78
.7

47
(7

/
2-

)
-6

.6
(3

)
21

.9
±

0.
2

m
s

ǫ
10

0;
ǫp

88
.4

;ǫ
2
p

48
0+

-1
8.

16
(7

)
45

.3
±

0.
6

m
s

ǫ
10

0;
ǫp

15
.9

49
(7

/
2-

)
-2

4.
82

(1
5)

64
.7

±
0.

3
m

s
ǫ

10
0;
ǫp

56
.7

50
0+

-3
4.

49
(6

)
15

5
±

11
m

s
ǫ

10
0;

ǫp
?

51
5/

2-
-4

0.
22

1
(1

5)
30

5
±

5
m

s
ǫ

10
0

52
0+

-4
8.

33
3

(7
)

8.
27

5
±

0.
00

8
h

ǫ
10

0

52
m

12
+

-4
1.

37
5

(7
)

45
.9
±

0.
6

s
ǫ

10
0;

I
T
<

4.
0E

-3

53
7/

2-
-5

0.
94

67
(1

7)
8.

51
±

0.
02

m
ǫ

10
0

53
m

19
/

2-
-4

7.
90

63
(1

7)
2.

54
±

0.
02

m
I
T

10
0

54
0+

-5
6.

25
38

(5
)

st
a

b
le

5.
84

5%
±

0.
03

5%
55

3/
2-

-5
7.

48
06

(5
)

2.
74

4
±

0.
00

9
y

ǫ
10

0

56
0+

-6
0.

60
63

(5
)

st
a

b
le

91
.7

54
%

±
0.

03
6%

57
1/

2-
-6

0.
18

11
(5

)
st

a
b

le
2.

11
9%

±
0.

01
%

58
0+

-6
2.

15
44

(5
)

st
a

b
le

0.
28

2%
±

0.
00

4%
59

3/
2-

-6
0.

66
41

(5
)

44
.4

95
±

0.
00

9
d

β
−

10
0

60
0+

-6
1.

41
3

(3
)

2.
62

E
+

6
±

0.
04

E
+

6
y

β
−

10
0

61
3/

2-
,5

/
2-

-5
8.

92
(3

)
5.

98
±

0.
06

m
β
−

10
0

62
0+

-5
8.

87
8

(3
)

68
±

2
s

β
−

10
0

63
(5

/
2-

)
-5

5.
63

6
(4

)
6.

1
±

0.
6

s
β
−

10
0

64
0+

-5
4.

96
9

(5
)

2.
0
±

0.
2

s
β
−

10
0

65
(1

/
2-

)
-5

1.
22

1
(7

)
0.

81
±

0.
05

s
β
−

10
0

65
m

(9
/

2+
)

-5
0.

81
9

(7
)

1.
12

±
0.

15
s

β
−

10
0

66
0+

-5
0.

06
8

(4
)

44
0
±

60
m

s
β
−

10
0

67
(1

/
2-

)
-4

5.
7

(4
)

0.
40

±
0.

04
s

β
−

10
0

68
0+

-4
3.

1
(7

)
18

0
±

19
m

s
β
−

10
0

69
1/

2-
-3

8.
4

(5
)

11
0
±

6
m

s
β
−

10
0

70
0+

-3
6.

3
(6

)
71

±
10

m
s

β
−

10
0

71
0

-3
1

(8
)

28
±

5
m

s
β
−

10
0;

β
−

n

27
C

o
50

(6
+

)
-1

7.
19

(1
7)

38
.8

±
0.

2
m

s
ǫ

10
0;
ǫp

70
.5

;ǫ
2
p

52
(6

+
)

-3
3.

92
(7

)
11

5
±

23
m

s
ǫ

10
0

53
(7

/
2-

)
-4

2.
65

85
(1

8)
24

0
±

9
m

s
ǫ

10
0

53
m

(1
9/

2-
)

-3
9.

46
15

(1
8)

24
7
±

12
m

s
ǫ
≈

98
.5

0;
p
≈

1.
50

54
0+

-4
8.

00
92

(5
)

19
3.

28
±

0.
07

m
s

ǫ
10

0

54
m

7+
-4

7.
81

22
(5

)
1.

48
±

0.
02

m
ǫ

10
0

55
7/

2-
-5

4.
02

92
(5

)
17

.5
3
±

0.
03

h
ǫ

10
0

56
4+

-5
6.

03
97

(6
)

77
.2

36
±

0.
02

6
d

ǫ
10

0

57
7/

2-
-5

9.
34

49
(6

)
27

1.
74

±
0.

06
d

ǫ
10

0

58
2+

-5
9.

84
65

(1
2)

70
.8

6
±

0.
06

d
ǫ

10
0

58
m

5+
-5

9.
82

15
(1

2)
9.

10
±

0.
09

h
I
T

10
0

59
7/

2-
-6

2.
22

9
(5

)
st

a
b

le
10

0%
60

5+
-6

1.
64

96
(5

)
19

25
.2

8
±

0.
14

d
β
−

10
0

60
m

2+
-6

1.
59

1
(5

)
10

.4
67

±
0.

00
6

m
I
T

99
.7

6;
β
−

0.
24

61
7/

2-
-6

2.
89

75
(9

)
1.

65
0
±

0.
00

5
h

β
−

10
0

62
2+

-6
1.

43
1

(2
0)

1.
50

±
0.

04
m

β
−

10
0

62
m

5+
-6

1.
40

9
(2

0)
13

.9
1
±

0.
05

m
β
−

>
99

.0
0;

I
T
<

1.
00

63
7/

2-
-6

1.
83

9
(2

0)
27

.4
±

0.
5

s
β
−

10
0

64
1+

-5
9.

79
2

(2
0)

0.
30

±
0.

03
s

β
−

10
0

65
(7

/
2)

-
-5

9.
18

51
(2

1)
1.

16
±

0.
03

s
β
−

10
0

66
(3

+
)

-5
6.

40
8

(1
4)

0.
20

±
0.

02
s

β
−

10
0

67
(7

/
2-

)
-5

5.
32

2
(6

)
0.

42
5
±

0.
02

s
β
−

10
0

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

38

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

11
1

(7
/

2+
)

-5
4.

39
(9

)
0.

81
±

0.
2

s
ǫ

90
;α

10

11
2

0+
-6

0.
02

8
(8

)
2.

7
±

0.
8

s
ǫ

99
.1

6;
α

0.
84

11
3

(5
/

2+
)

-6
2.

20
4

(7
)

2.
74

±
0.

08
s

ǫ
;
ǫp

7;
α

≈
0.

01
;
ǫα

≈

7.
0E

-3

11
4

0+
-6

7.
08

6
(1

1)
10

.0
±

0.
4

s
ǫ

10
0

11
5

(5
/

2+
)

-6
8.

65
7

(1
2)

18
±

4
s

ǫp
0.

34
;α

0.
00

03
;ǫ

10
0

11
6

0+
-7

3.
04

7
(1

3)
59

±
2

s
ǫ

10
0

11
7

5/
2(

+
)

-7
4.

18
5

(1
0)

61
±

2
s

ǫ
10

0;
ǫp

0.
00

29

11
8

0+
-7

8.
07

9
(1

0)
3.

8
±

0.
9

m
ǫ

10
0

11
9

(5
/

2+
)

-7
8.

79
4

(1
0)

5.
8
±

0.
3

m
ǫ

10
0

12
0

0+
-8

2.
17

2
(1

2)
40

±
1

m
ǫ

10
0

12
1

5/
2(

+
)

-8
2.

47
3

(1
1)

40
.1

±
2

m
ǫ

10
0

12
2

0+
-8

5.
35

5
(1

1)
20

.1
±

0.
1

h
ǫ

10
0

12
3

(1
/

2)
+

-8
5.

24
9

(1
0)

2.
08

±
0.

02
h

ǫ
10

0

12
4

0+
-8

7.
66

12
(1

8)
≥

1.
6E

+
14

y
0.

09
52

%
±

0.
00

03
%

2
ǫ

12
5

1/
2(

+
)

-8
7.

19
32

(1
8)

16
.9
±

0.
2

h
ǫ

10
0

12
5m

9/
2(

-)
-8

6.
94

06
(1

8)
57

±
1

s
I
T

10
0

12
6

0+
-8

9.
14

6
(4

)
st

a
b

le
0.

08
9%

±
0.

00
02

%
12

7
1/

2+
-8

8.
32

2
(4

)
36

.3
46

±
0.

00
3

d
ǫ

10
0

12
7m

9/
2-

-8
8.

02
5

(4
)

69
.2
±

0.
9

s
I
T

10
0

12
8

0+
-8

9.
86

02
(1

1)
st

a
b

le
1.

91
02

%
±

0.
00

08
%

12
9

1/
2+

-8
8.

69
6

(6
)

st
a

b
le

26
.4

00
6%

±
0.

00
82

%
12

9m
11

/
2-

-8
8.

45
99

(6
)

8.
88

±
0.

02
d

I
T

10
0

13
0

0+
-8

9.
88

04
(9

)
st

a
b

le
4.

07
1%

±
0.

00
13

%
13

1
3/

2+
-8

8.
41

36
(2

2)
st

a
b

le
21

.2
32

%
±

0.
03

%
13

1m
11

/
2-

-8
8.

24
97

(2
2)

11
.8

4
±

0.
04

d
I
T

10
0

13
2

0+
-8

9.
27

89
(5

)
st

a
b

le
26

.9
08

6%
±

0.
00

33
%

13
2m

(1
0+

)
-8

6.
52

67
(5

)
8.

39
±

0.
11

m
s

I
T

10
0

13
3

3/
2+

-8
7.

64
35

(2
4)

5.
24

75
±

5.
0E

-4
d

β
−

10
0

13
3m

11
/

2-
-8

7.
41

03
(2

4)
2.

19
8
±

0.
01

3
d

I
T

10
0

13
4

0+
-8

8.
12

45
(8

)
>

5.
8E

+
22

y
10

.4
35

7%
±

0.
00

21
%

2
β
−

13
4m

7-
-8

6.
15

89
(8

)
29

0
±

17
m

s
I
T

10
0

13
5

3/
2+

-8
6.

41
8

(5
)

9.
14

±
0.

02
h

β
−

10
0

13
5m

11
/

2-
-8

5.
89

1
(5

)
15

.2
9
±

0.
05

m
I
T
>

99
.4

0;
β
−

<
0.

60

13
6

0+
-8

6.
42

91
(1

0)
>

2.
4E

+
21

y
8.

85
73

%
±

0.
00

44
%

2
β
−

13
7

7/
2-

-8
2.

38
33

(1
1)

3.
81

8
±

0.
01

3
m

β
−

10
0

13
8

0+
-7

9.
97

5
(3

)
14

.0
8
±

0.
08

m
β
−

10
0

13
9

3/
2-

-7
5.

64
45

(2
1)

39
.6

8
±

0.
14

s
β
−

10
0

14
0

0+
-7

2.
98

64
(2

3)
13

.6
0
±

0.
1

s
β
−

10
0

14
1

5/
2(

-)
-6

8.
19

7
(3

)
1.

73
±

0.
01

s
β
−

10
0;

β
−

n
0.

04

14
2

0+
-6

5.
23

(3
)

1.
23

±
0.

02
s

β
−

10
0;

β
−

n
0.

21

14
3

5/
2-

-6
0.

20
3

(5
)

0.
51

1
±

0.
00

6
s

β
−

10
0;

β
−

n
1

14
4

0+
-5

6.
87

2
(5

)
0.

38
8
±

0.
00

7
s

β
−

10
0;

β
−

n
3

14
5

0
-5

1.
49

3
(1

1)
18

8
±

4
m

s
β
−

10
0;

β
−

n
5

14
6

0+
-4

7.
95

5
(2

4)
14

6
±

6
m

s
β
−

10
0;

β
−

n
6.

9

14
7

(3
/

2-
)

-4
2.

5
(4

)
0.

10
+

0.
1-

0.
05

s
β
−

;β
−

n
<

8.
00

55
C

s
11

4
(1

+
)

-5
4.

68
(7

)
0.

57
±

0.
02

s
ǫ

99
.9

8;
ǫp

8.
7;

ǫα
0.

19
;

α
0.

02

11
5

0
-5

9.
7

(3
)

1.
4
±

0.
8

s
ǫ

10
0;

ǫp
≈

0.
07

11
6

(1
+

)
-6

2.
07

(1
0)

0.
70

±
0.

04
s

ǫα
0.

05
;ǫ

10
0;

ǫp
2.

8

11
6m

4+
,5

,6
-6

1.
97

(1
0)

3.
85

±
0.

13
s

ǫ
10

0;
ǫp

0.
51

;ǫ
α

0.
00

8

11
7

(9
/

2+
)

-6
6.

49
(6

)
8.

4
±

0.
6

s
ǫ

10
0;

ǫ

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

59



P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

13
2

0+
-8

5.
18

(7
)

3.
20

4
±

0.
01

3
d

β
−

10
0

13
3

(3
/

2+
)

-8
2.

94
4

(2
4)

12
.5

±
0.

3
m

β
−

10
0

13
3m

(1
1/

2-
)

-8
2.

61
(2

4)
55

.4
±

0.
4

m
β
−

83
.5

;I
T

16
.5

13
4

0+
-8

2.
55

9
(1

1)
41

.8
±

0.
8

m
β
−

10
0

13
5

(7
/

2-
)

-7
7.

90
3

(1
5)

19
.0
±

0.
2

s
β
−

10
0

13
6

0+
-7

4.
47

9
(2

5)
17

.6
3
±

0.
08

s
β
−

10
0;
β
−

n
1.

31

13
7

(7
/

2-
)

-6
9.

29
(1

2)
2.

49
±

0.
05

s
β
−

10
0;
β
−

n
2.

99

13
8

0+
-6

5.
76

(1
2)

1.
4
±

0.
4

s
β
−

10
0;
β
−

n
6.

3

53
I

10
8

(1
)

-5
2.

65
(2

1)
36

±
6

m
s

α
91

;ǫ
9;

p
<

1.
00

11
0

0
-6

0.
46

(5
)

0.
65

±
0.

02
s

ǫ
83

;α
17

;ǫ
p

11
;ǫ
α

1.
1

11
1

(5
/

2+
)

-6
4.

95
4

(5
)

2.
5
±

0.
2

s
α
≈

0.
10

;ǫ
99

.9

11
2

0
-6

7.
06

3
(1

0)
3.

42
±

0.
11

s
ǫ

10
0;
α
≈

1.
2E

-3

11
3

5/
2+

-7
1.

11
9

(8
)

6.
6
±

0.
2

s
ǫ

10
0;
α

3.
3e

-0
7

11
4

1+
-7

2.
8

(3
)

2.
1
±

0.
2

s
ǫ

10
0;
ǫp

11
4m

(7
)

-7
2.

5
(3

)
6.

2
±

0.
5

s
ǫ

91
;I

T
9

11
5

(5
/

2+
)

-7
6.

34
(3

)
1.

3
±

0.
2

m
ǫ

10
0

11
6

1+
-7

7.
49

(1
0)

2.
91

±
0.

15
s

ǫ
10

0

11
7

(5
/

2)
+

-8
0.

43
(3

)
2.

22
±

0.
04

m
ǫ

10
0

11
8

2-
-8

0.
97

1
(2

0)
13

.7
±

0.
5

m
ǫ

10
0

11
8m

(7
-)

-8
0.

86
7

(2
0)

8.
5
±

0.
5

m
ǫ
<

10
0.

00
;I

T

11
9

5/
2+

-8
3.

77
(3

)
19

.1
±

0.
4

m
ǫ

10
0

12
0

2-
-8

3.
75

5
(1

5)
81

.6
±

0.
2

m
ǫ

10
0

12
0m

(7
-)

-8
3.

43
5

(1
5)

53
±

4
m

ǫ
10

0

12
1

5/
2+

-8
6.

25
3

(5
)

2.
12

±
0.

01
h

ǫ
10

0

12
2

1+
-8

6.
08

2
(5

)
3.

63
±

0.
06

m
ǫ

10
0

12
3

5/
2+

-8
7.

94
5

(4
)

13
.2

23
5
±

0.
00

19
h

ǫ
10

0

12
4

2-
-8

7.
36

7
(2

4)
4.

17
60

±
3.

0E
-4

d
ǫ

10
0

12
5

5/
2+

-8
8.

83
85

(1
6)

59
.4

07
±

0.
01

d
ǫ

10
0

12
6

2-
-8

7.
91

2
(4

)
12

.9
3
±

0.
05

d
ǫ

52
.7

;β
−

47
.3

12
7

5/
2+

-8
8.

98
5

(4
)

st
a

b
le

10
0%

12
8

1+
-8

7.
73

9
(4

)
24

.9
9
±

0.
02

m
β
−

93
.1

;ǫ
6.

9

12
9

7/
2+

-8
8.

50
7

(3
)

1.
57

E
+

7
±

0.
04

E
+

7
y

β
−

10
0

13
0

5+
-8

6.
93

6
(3

)
12

.3
6
±

0.
01

h
β
−

10
0

13
0m

2+
-8

6.
89

6
(3

)
8.

84
±

0.
06

m
I
T

84
;β

−

16

13
1

7/
2+

-8
7.

44
27

(6
)

8.
02

52
±

6.
0E

-4
d

β
−

10
0

13
2

4+
-8

5.
69

8
(6

)
2.

29
5
±

0.
01

3
h

β
−

10
0

13
2m

(8
-)

-8
5.

57
8

(6
)

1.
38

7
±

0.
01

5
h

I
T

86
;β

−

14

13
3

7/
2+

-8
5.

88
6

(5
)

20
.8

3
±

0.
08

h
β
−

10
0

13
3m

(1
9/

2-
)

-8
4.

25
2

(5
)

9
±

2
s

I
T

10
0

13
4

(4
)+

-8
4.

07
2

(8
)

52
.5

±
0.

2
m

β
−

10
0

13
4m

(8
)-

-8
3.

75
6

(8
)

3.
52

±
0.

04
m

I
T

97
.7

;β
−

2.
3

13
5

7/
2+

-8
3.

79
1

(7
)

6.
58

±
0.

03
h

β
−

10
0

13
6

(1
-)

-7
9.

57
2

(1
9)

83
.4
±

1
s

β
−

10
0

13
6m

(6
-)

-7
8.

93
2

(1
9)

46
.9
±

1
s

β
−

10
0

13
7

(7
/

2+
)

-7
6.

51
(3

)
24

.5
±

0.
2

s
β
−

10
0;

β
−

n
7.

14

13
8

(2
-)

-7
1.

9
(1

0)
6.

23
±

0.
03

s
β
−

10
0;

β
−

n
5.

56

13
9

(7
/

2+
)

-6
8.

53
(1

2)
2.

28
0
±

0.
01

1
s

β
−

10
0;
β
−

n
10

14
0

(4
-)

-6
3.

6
(1

2)
0.

86
±

0.
04

s
β
−

10
0;

β
−

n
9.

3

14
1

0
-6

0.
3

(1
3)

0.
43

±
0.

02
s

β
−

10
0;
β
−

n
21

.2

14
2

0
-5

5
(4

)
22

2
±

12
m

s
β
−

10
0;
β
−

n
?

14
3

0
-5

1.
1

(4
)

13
0
±

45
m

s
β
−

?

54
X

e
10

9
(7

/
2+

)
-4

5.
9

(3
)

13
±

2
m

s
α

10
0

11
0

0+
-5

1.
92

(1
0)

93
±

3
m

s
ǫp

;α
64

;ǫ

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

58

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

68
(7

-)
-5

1.
91

(1
3)

0.
19

9
±

0.
02

1
s

β
−

10
0;

β
−

10
0

69
7/

2-
-5

0
(3

)
22

9
±

24
m

s
β
−

10
0

70
(6

-)
-4

5.
6

(8
)

10
8
±

7
m

s
β
−

10
0;

β
−

10
0

71
(7

/
2-

)
-4

3.
9

(8
)

80
±

3
m

s
β
−

10
0;
β
−

n
≤

6.
00

72
(6

-,
7-

)
-3

9.
7

(6
)

59
.9
±

1.
7

m
s

β
−

n
≥

6.
00

;β
−

10
0

73
0

-3
7.

2
(7

)
41

±
4

m
s

β
−

74
0+

-3
2.

7
(8

)
25

±
5

m
s

β
−

;β
−

n
≈

18
.0

0

28
N

i
48

0+
18

(5
)

2.
1

+
1.

4-
0.

6
m

s
2
p
≈

70
.0

0;
ǫ

49
0

8.
7

(4
)

7.
5
±

1
m

s
ǫp

83
;ǫ

10
0

50
0+

-3
.6

(3
)

18
.5
±

1.
2

m
s

ǫ
10

0;
ǫp

86
.7

;ǫ
2
p

51
(7

/
2-

)
-1

1.
5

(3
)

23
.8
±

0.
2

m
s

ǫ
;ǫ
p

87
.2

52
0+

-2
2.

89
(2

0)
40

.8
±

0.
2

m
s

ǫ
10

0;
ǫp

31
.4

53
(7

/
2-

)
-2

9.
7

(3
)

55
.2
±

0.
7

m
s

ǫ
10

0;
ǫp

23
.4

54
0+

-3
9.

22
(5

)
10

4
±

7
m

s
ǫ

10
0

55
7/

2-
-4

5.
33

51
(8

)
20

4.
7
±

3.
7

m
s

ǫ
10

0

56
0+

-5
3.

90
68

(5
)

6.
07

5
±

0.
01

d
ǫ

10
0

57
3/

2-
-5

6.
08

31
(7

)
35

.6
0
±

0.
06

h
ǫ

10
0

58
0+

-6
0.

22
81

(5
)

st
a

b
le

68
.0

77
%

±
0.

00
9%

59
3/

2-
-6

1.
15

6
(5

)
7.

6E
+

4
±

0.
5E

+
4

y
ǫ

10
0

60
0+

-6
4.

47
25

(5
)

st
a

b
le

26
.2

23
%

±
0.

00
8%

61
3/

2-
-6

4.
22

12
(5

)
st

a
b

le
1.

13
99

%
±

0.
00

13
%

62
0+

-6
6.

74
58

(5
)

st
a

b
le

3.
63

46
%

±
0.

00
4%

63
1/

2-
-6

5.
51

22
(5

)
10

1.
2
±

1.
5

y
β
−

10
0

64
0+

-6
7.

09
84

(5
)

st
a

b
le

0.
92

55
%

±
0.

00
19

%
65

5/
2-

-6
5.

12
52

(6
)

2.
51

75
±

5.
0E

-4
h

β
−

10
0

66
0+

-6
6.

00
62

(1
4)

54
.6
±

0.
3

h
β
−

10
0

67
(1

/
2)

-
-6

3.
74

3
(3

)
21

±
1

s
β
−

10
0

68
0+

-6
3.

46
4

(3
)

29
±

2
s

β
−

10
0

69
9/

2+
-5

9.
97

9
(4

)
11

.2
±

0.
9

s
β
−

10
0

69
m

1/
2-

-5
9.

65
8

(4
)

3.
5
±

0.
9

s
β
−

10
0

70
0+

-5
9.

21
36

(2
2)

6.
0
±

0.
3

s
β
−

10
0

71
(9

/
2+

)
-5

5.
40

59
(2

3)
2.

56
±

0.
03

s
β
−

10
0

71
m

(1
/

2-
)

-5
4.

90
69

(2
3)

2.
3
±

0.
3

s
β
−

10
0

72
0+

-5
4.

22
58

(2
3)

1.
57

±
0.

05
s

β
−

10
0

73
(9

/
2+

)
-5

0.
10

79
(2

5)
0.

84
±

0.
03

s
β
−

10
0

74
0+

-4
8.

7
(4

)
0.

68
±

0.
18

s
β
−

10
0;

β
−

n

75
(7

/
2+

)
-4

4.
1

(4
)

34
4
±

25
m

s
β
−

10
0;

β
−

n
10

76
0+

-4
1.

6
(5

)
0.

23
8

+
0.

01
5-

0.
01

8
s

β
−

10
0;

β
−

n

77
0

-3
6.

7
(5

)
12

8
+

36
-3

2
m

s
β
−

10
0;

β
−

n
30

78
0+

-3
4.

1
(8

)
0.

11
+

0.
1-

0.
06

s
β
−

n
;β

−

10
0

29
C

u
55

(3
/

2-
)

-3
1.

6
(3

)
27

±
8

m
s

ǫ
10

0;
ǫp

15

56
(4

+
)

-3
8.

2
(4

)
93

±
3

m
s

ǫp
0.

4;
ǫ

10
0

57
3/

2-
-4

7.
30

82
(6

)
19

6.
3
±

0.
7

m
s

ǫ
10

0

58
1+

-5
1.

66
71

(7
)

3.
20

4
±

0.
00

7
s

ǫ
10

0

59
3/

2-
-5

6.
35

77
(6

)
81

.5
±

0.
5

s
ǫ

10
0

60
2+

-5
8.

34
45

(1
6)

23
.7

±
0.

4
m

ǫ
10

0

61
3/

2-
-6

1.
98

37
(1

0)
3.

33
3
±

0.
00

5
h

ǫ
10

0

62
1+

-6
2.

78
69

(7
)

9.
67

3
±

0.
00

8
m

ǫ
10

0

63
3/

2-
-6

5.
57

92
(5

)
st

a
b

le
69

.1
5%

±
0.

15
%

64
1+

-6
5.

42
4

(5
)

12
.7

01
±

0.
00

2
h

ǫ
61

.5
;β

−

38
.5

65
3/

2-
-6

7.
26

33
(7

)
st

a
b

le
30

.8
5%

±
0.

15
%

66
1+

-6
6.

25
79

(7
)

5.
12

0
±

0.
01

4
m

β
−

10
0

67
3/

2-
-6

7.
31

87
(1

2)
61

.8
3
±

0.
12

h
β
−

10
0

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

39

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

12
1m

11
/

2-
-8

9.
19

08
(2

2)
43

.9
±

0.
5

y
I
T

77
.6

;β
−

22
.4

12
2

0+
-8

9.
94

3
(3

)
st

a
b

le
4.

63
%

±
0.

03
%

12
3

11
/

2-
-8

7.
81

8
(3

)
12

9.
2
±

0.
4

d
β
−

10
0

12
3m

3/
2+

-8
7.

79
3

(3
)

40
.0

6
±

0.
01

m
β
−

10
0

12
4

0+
-8

8.
23

7
(1

4)
>

1.
2E

+
21

y
5.

79
%

±
0.

05
%

2
β
−

12
5

11
/

2-
-8

5.
89

88
(1

5)
9.

64
±

0.
03

d
β
−

10
0

12
5m

3/
2+

-8
5.

87
13

(1
5)

9.
52

±
0.

05
m

β
−

10
0

12
6

0+
-8

6.
02

1
(1

1)
2.

30
E

+
5
±

0.
14

E
+

5
y

β
−

10
0

12
7

(1
1/

2-
)

-8
3.

47
(1

0)
2.

10
±

0.
04

h
β
−

10
0

12
7m

(3
/

2+
)

-8
3.

46
5

(1
0)

4.
13

±
0.

03
m

β
−

10
0

12
8

0+
-8

3.
34

(3
)

59
.0

7
±

0.
14

m
β
−

10
0

12
8m

(7
-)

-8
1.

24
(3

)
6.

5
±

0.
5

s
I
T

10
0

12
9

(3
/

2+
)

-8
0.

59
(3

)
2.

23
±

0.
04

m
β
−

10
0

12
9m

(1
1/

2-
)

-8
0.

56
(3

)
6.

9
±

0.
1

m
β
−

10
0;
I
T
<

2.
0E

-3

13
0

0+
-8

0.
13

7
(9

)
3.

72
±

0.
07

m
β
−

10
0

13
0m

(7
-)

-7
8.

19
(9

)
1.

7
±

0.
1

m
β
−

10
0

13
1

(3
/

2+
)

-7
7.

27
2

(9
)

56
.0
±

0.
5

s
β
−

10
0;
β
−

10
0;
I
T

13
2

0+
-7

6.
54

8
(6

)
39

.7
±

0.
8

s
β
−

10
0

13
3

7/
2-

-7
0.

84
7

(2
3)

1.
46

±
0.

03
s

β
−

10
0;
β
−

n
0.

03

13
4

0+
-6

6.
32

(1
5)

1.
05

0
±

0.
01

1
s

β
−

10
0;
β
−

n
17

13
5

(7
/

2-
)

-6
0.

6
(4

)
53

0
±

20
m

s
β
−

10
0;
β
−

n
21

13
6

0+
-5

6.
3

(5
)

0.
25

±
0.

03
s

β
−

10
0;
β
−

n
30

13
7

0
-5

0.
3

(6
)

19
0
±

60
m

s
β
−

10
0;

β
−

n
58

51
S

b
10

4
0

-5
9.

17
(2

2)
0.

44
+

0.
15

-0
.1

1
s

p
<

1.
00

;ǫ
10

0;
ǫp

<
7.

00

10
5

(5
/

2+
)

-6
3.

85
3

(1
6)

1.
22

±
0.

11
s

ǫ
99

;p
1

10
6

(2
+

)
-6

6.
47

3
(7

)
0.

6
±

0.
2

s
ǫ

10
7

(5
/

2+
)

-7
0.

65
3

(4
)

4.
0
±

0.
2

s
ǫ

10
0

10
8

(4
+

)
-7

2.
44

5
(5

)
7.

4
±

0.
3

s
ǫ

10
0

10
9

(5
/

2+
)

-7
6.

25
1

(5
)

17
.0
±

0.
7

s
ǫ

10
0

11
0

(3
+

,4
+

)
-7

7.
45

(6
)

23
.0
±

0.
4

s
ǫ

10
0

11
1

(5
/

2+
)

-8
0.

83
7

(9
)

75
±

1
s

ǫ
10

0

11
2

3+
-8

1.
60

1
(1

8)
51

.4
±

1
s

ǫ
10

0

11
3

5/
2+

-8
4.

41
7

(1
7)

6.
67

±
0.

07
m

ǫ
10

0

11
4

3+
-8

4.
49

6
(2

2)
3.

49
±

0.
03

m
ǫ

10
0

11
5

5/
2+

-8
7.

00
3

(1
6)

32
.1
±

0.
3

m
ǫ

10
0

11
6

3+
-8

6.
82

2
(5

)
15

.8
±

0.
8

m
ǫ

10
0

11
6m

8-
-8

6.
43

9
(5

)
60

.3
±

0.
6

m
ǫ

10
0

11
7

5/
2+

-8
8.

64
2

(9
)

2.
80

±
0.

01
h

ǫ
10

0

11
8

1+
-8

7.
99

6
(3

)
3.

6
±

0.
1

m
ǫ

10
0

11
8m

8-
-8

7.
74

6
(3

)
5.

00
±

0.
02

h
ǫ

10
0

11
9

5/
2+

-8
9.

47
4

(8
)

38
.1

9
±

0.
22

h
ǫ

10
0

11
9m

(2
7/

2+
)

-8
6.

63
2

(8
)

0.
85

±
0.

09
s

I
T

10
0

12
0

1+
-8

8.
41

7
(7

)
15

.8
9
±

0.
04

m
ǫ

10
0;
ǫ

10
0

12
1

5/
2+

-8
9.

6
(3

)
st

a
b

le
57

.2
1%

±
0.

05
%

12
2

2-
-8

8.
33

5
(3

)
2.

72
38

±
2.

0E
-4

d
β
−

97
.5

9;
ǫ

2.
41

12
2m

(8
)-

-8
8.

17
1

(3
)

4.
19

1
±

0.
00

3
m

I
T

10
0

12
3

7/
2+

-8
9.

22
61

(2
2)

st
a

b
le

42
.7

9%
±

0.
05

%
12

4
3-

-8
7.

62
23

(2
2)

60
.2

0
±

0.
03

d
β
−

10
0

12
4m

5+
-8

7.
61

14
(2

2)
93

±
5

s
I
T

75
;β

−

25

12
4m

2
(8

)-
-8

7.
58

55
(2

2)
20

.2
±

0.
2

m
I
T

10
0

12
5

7/
2+

-8
8.

25
8

(3
)

2.
75

85
6
±

2.
5E

-4
y

β
−

10
0

12
6

(8
-)

-8
6.

4
(3

)
12

.3
5
±

0.
06

d
β
−

10
0

12
6m

(5
+

)
-8

6.
38

(3
)

19
.1

5
±

0.
08

m
β
−

86
;I

T
14

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

56

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

62
0+

-5
1.

98
64

(7
)

11
6.

12
1
±

0.
02

1
m

s
ǫ

10
0;

ǫp

63
3/

2-
-5

6.
54

7
(1

3)
32

.4
±

0.
5

s
ǫ

10
0

64
0+

-5
8.

83
34

(1
5)

2.
62

7
±

0.
01

2
m

ǫ
10

0

65
3/

2-
-6

2.
65

72
(8

)
15

.2
±

0.
2

m
ǫ

10
0

66
0+

-6
3.

72
4

(3
)

9.
49

±
0.

03
h

ǫ
10

0

67
3/

2-
-6

6.
87

88
(1

2)
3.

26
17

±
5.

0E
-4

d
ǫ

10
0

68
1+

-6
7.

08
57

(1
5)

67
.7

1
±

0.
09

m
ǫ

10
0

69
3/

2-
-6

9.
32

77
(1

2)
st

a
b

le
60

.1
08

%
±

0.
00

9%
70

1+
-6

8.
91

(1
2)

21
.1

4
±

0.
03

m
β
−

99
.5

9;
ǫ

0.
41

71
3/

2-
-7

0.
13

9
(8

)
st

a
b

le
39

.8
92

%
±

0.
00

9%
72

3-
-6

8.
58

82
(8

)
14

.1
0
±

0.
02

h
β
−

10
0

73
3/

2-
-6

9.
69

93
(1

7)
4.

86
±

0.
03

h
β
−

10
0

74
(3

-)
-6

8.
04

9
(4

)
8.

12
±

0.
12

m
β
−

10
0

74
m

(0
)

-6
7.

98
9

(4
)

9.
5
±

1
s

I
T

75
;β

−

<
50

.0
0

75
3/

2-
-6

8.
46

45
(2

4)
12

6
±

2
s

β
−

10
0

76
2+

-6
6.

29
66

(2
0)

32
.6
±

0.
6

s
β
−

10
0

77
3/

2-
-6

5.
99

23
(2

4)
13

.2
±

0.
2

s
β
−

10
0

78
2+

-6
3.

70
59

(1
9)

5.
09

±
0.

05
s

β
−

10
0

79
3/

2-
-6

2.
54

76
(1

9)
2.

84
7
±

0.
00

3
s

β
−

10
0;

β
−

n
0.

09

80
3

-5
9.

22
4

(3
)

1.
67

6
±

0.
01

4
s

β
−

10
0;

β
−

n
0.

86

81
5/

2-
-5

7.
62

8
(3

)
1.

21
7
±

0.
00

5
s

β
−

10
0;

β
−

n
11

.9

82
(1

,2
,3

)
-5

2.
93

07
(2

4)
0.

59
9
±

0.
00

2
s

β
−

10
0;

β
−

n
19

.8

83
0

-4
9.

25
7

(3
)

30
8.

1
±

1
m

s
β
−

10
0;

β
−

n
62

.8

84
(0

-)
-4

4.
3

(4
)

0.
08

5
±

0.
01

s
β
−

10
0;

β
−

n
74

;
β
−

10
0;

β
−

n
?

85
(1

/
2-

,3
/

2-
)

-4
0.

2
(5

)
<

10
0

m
s

β
−

;β
−

n
>

35
.0

32
G

e
61

(3
/

2-
)

-3
3.

7
(3

)
44

±
6

m
s

ǫ
10

0;
ǫp

>
58

.0
0

62
0+

-4
2.

24
(1

4)
12

9
±

35
m

s
ǫ

10
0;

ǫp

63
3/

2-
-4

6.
92

(4
)

15
0
±

9
m

s
ǫ

10
0

64
0+

-5
4.

31
5

(4
)

63
.7
±

2.
5

s
ǫ

10
0

65
3/

2-
-5

6.
48

1
(3

)
30

.9
±

0.
5

s
ǫ

10
0;

ǫp
0.

01

66
0+

-6
1.

60
69

(2
4)

2.
26

±
0.

05
h

ǫ
10

0

67
1/

2-
-6

2.
65

8
(5

)
18

.9
±

0.
3

m
ǫ

10
0

68
0+

-6
6.

97
87

(1
9)

27
0.

95
±

0.
16

d
ǫ

10
0

69
5/

2-
-6

7.
10

05
(1

3)
39

.0
5
±

0.
1

h
ǫ

10
0

70
0+

-7
0.

56
18

(8
)

st
a

b
le

20
.5

7%
±

0.
27

%
71

1/
2-

-6
9.

90
64

(8
)

11
.4

3
±

0.
03

d
ǫ

10
0

71
m

9/
2+

-6
9.

70
8

(8
)

20
.4

1
±

0.
18

m
s

I
T

10
0

72
0+

-7
2.

58
56

(5
)

st
a

b
le

27
.4

5%
±

0.
32

%
73

9/
2+

-7
1.

29
72

(5
)

st
a

b
le

7.
75

%
±

0.
12

%
73

m
1/

2-
-7

1.
23

05
(5

)
0.

49
9
±

0.
01

1
s

I
T

10
0

74
0+

-7
3.

42
21

(5
)

st
a

b
le

36
.5

%
±

0.
2%

75
1/

2-
-7

1.
85

61
(5

)
82

.7
8
±

0.
04

m
β
−

10
0

75
m

7/
2+

-7
1.

71
64

(5
)

47
.7
±

0.
5

s
I
T

99
.9

7;
β
−

0.
03

76
0+

-7
3.

21
28

(9
)

st
a

b
le

7.
73

%
±

0.
12

%
77

7/
2+

-7
1.

21
38

(4
)

11
.3

0
±

0.
01

h
β
−

10
0

77
m

1/
2-

-7
1.

05
41

(4
)

52
.9
±

0.
6

s
I
T

19
;β

−

81

78
0+

-7
1.

86
2

(4
)

88
.0
±

1
m

β
−

10
0

79
(1

/
2)

-
-6

9.
53

(4
)

18
.9

8
±

0.
03

s
β
−

10
0

79
m

(7
/

2+
)

-6
9.

34
(4

)
39

.0
±

1
s

β
−

96
;I

T
4

80
0+

-6
9.

53
53

(2
1)

29
.5
±

0.
4

s
β
−

10
0

81
(9

/
2+

)
-6

6.
29

16
(2

1)
7.

6
±

0.
6

s
β
−

10
0

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

41



P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

68
1+

-6
5.

56
7

(1
6)

30
.9
±

0.
6

s
β
−

10
0

68
m

(6
-)

-6
4.

84
54

(1
6)

3.
75

±
0.

05
m

I
T

84
;β

−

16

69
3/

2-
-6

5.
73

62
(1

4)
2.

85
±

0.
15

m
β
−

10
0

70
(6

-)
-6

2.
97

63
(1

1)
44

.5
±

0.
2

s
β
−

10
0

70
m

(3
-)

-6
2.

87
52

(1
1)

33
±

2
s

β
−

52
;I

T
48

70
m

2
1+

-6
2.

73
37

(1
1)

6.
6
±

0.
2

s
I
T

6.
8;
β
−

93
.2

71
3/

2(
-)

-6
2.

71
11

(1
5)

19
.4
±

1.
6

s
β
−

10
0

72
(2

)
-5

9.
78

3
(1

4)
6.

63
±

0.
03

s
β
−

10
0

73
(3

/
2-

)
-5

8.
98

72
(2

0)
4.

2
±

0.
3

s
β
−

10
0

74
(1

+
,3

+
)

-5
6.

00
6

(6
)

1.
59

4
±

0.
01

s
β
−

10
0

75
(5

/
2-

)
-5

4.
47

1
(2

4)
1.

22
2
±

0.
00

8
s

β
−

10
0;

β
−

n
3.

5

76
(3

,4
)

-5
0.

97
6

(7
)

63
7
±

7
m

s
β
−

10
0;

β
−

n
7.

2;
β
−

10
0

77
(5

/
2-

)
-4

8.
3

(5
)

46
8.

1
±

2
m

s
β
−

n
30

.3
;β

−

10
0

78
(4

-,
5-

,6
-)

-4
4.

5
(5

)
33

5
±

11
m

s
β
−

10
0;
β
−

n
>

65
.0

0

79
0

-4
1.

9
(4

)
18

8
±

25
m

s
β
−

10
0;
β
−

n
55

80
0

-3
6.

4
(6

)
0.

17
+

0.
11

-0
.0

5
s

β
−

30
Z

n
54

0+
-6

(4
)

1.
59

+
0.

6-
0.

35
m

s
2
p

92

55
(5

/
2-

)
-1

4.
4

(4
)

19
.8

±
1.

3
m

s
ǫ

10
0;
ǫp

91

56
0+

-2
5.

2
(4

)
30

.0
±

1.
7

m
s

ǫ
10

0;
ǫp

86

57
(7

/
2-

)
-3

2.
55

(2
1)

38
±

4
m

s
ǫ

10
0;
ǫp

≥
65

.0
0

58
0+

-4
2.

3
(5

)
86

±
8

m
s

ǫ
10

0;
ǫp

<
3.

00

59
3/

2-
-4

7.
21

49
(8

)
18

2.
0
±

1.
8

m
s

ǫ
10

0;
ǫp

0.
1

60
0+

-5
4.

17
37

(6
)

2.
38

±
0.

05
m

ǫ
10

0

61
3/

2-
-5

6.
34

3
(1

6)
89

.1
±

0.
2

s
ǫ

10
0

61
m

1/
2-

-5
6.

25
5

(1
6)

<
43

0
m

s
I
T

61
m

2
3/

2-
-5

5.
92

5
(1

6)
0.

14
±

0.
07

s
I
T

61
m

3
5/

2-
-5

5.
58

7
(1

6)
<

0.
13

s
I
T

62
0+

-6
1.

16
74

(7
)

9.
18

6
±

0.
01

3
h

ǫ
10

0

63
3/

2-
-6

2.
21

3
(1

6)
38

.4
7
±

0.
05

m
ǫ

10
0

64
0+

-6
6.

00
36

(7
)

≥
7.

0E
20

y
49

.1
7%

±
0.

75
%

2
ǫ

65
5/

2-
-6

5.
91

16
(7

)
24

3.
93

±
0.

09
d

ǫ
10

0

66
0+

-6
8.

89
9

(9
)

st
a

b
le

27
.7

3%
±

0.
98

%
67

5/
2-

-6
7.

88
(9

)
st

a
b

le
4.

04
%

±
0.

16
%

68
0+

-7
0.

00
68

(9
)

st
a

b
le

18
.4

5%
±

0.
63

%
69

1/
2-

-6
8.

41
75

(9
)

56
.4

±
0.

9
m

β
−

10
0

69
m

9/
2+

-6
7.

97
89

(9
)

13
.7

6
±

0.
02

h
I
T

99
.9

7;
β
−

0.
03

70
0+

-6
9.

56
46

(2
0)

≥
2.

3E
+

17
y

0.
61

%
±

0.
1%

2
β
−

71
1/

2-
-6

7.
32

9
(3

)
2.

45
±

0.
1

m
β
−

10
0

71
m

9/
2+

-6
7.

17
1

(3
)

3.
96

±
0.

05
h

β
−

10
0;

I
T
≤

0.
05

72
0+

-6
8.

14
54

(2
1)

46
.5
±

0.
1

h
β
−

10
0

73
(1

/
2)

-
-6

5.
59

34
(1

9)
23

.5
±

1
s

β
−

10
0;

β
−

;I
T

73
m

(5
/

2+
)

-6
5.

39
79

(1
9)

13
.0
±

0.
2

m
s

I
T

10
0

74
0+

-6
5.

75
7

(3
)

95
.6
±

1.
2

s
β
−

10
0

75
(7

/
2+

)
-6

2.
55

89
(2

0)
10

.2
±

0.
2

s
β
−

10
0

76
0+

-6
2.

30
3

(1
5)

5.
7
±

0.
3

s
β
−

10
0

77
(7

/
2+

)
-5

8.
78

91
(2

0)
2.

08
±

0.
05

s
β
−

10
0

77
m

(1
/

2-
)

-5
8.

01
67

(2
0)

1.
05

±
0.

1
s

I
T
>

50
.0

0;
β
−

<
50

.0
0

78
0+

-5
7.

48
32

(1
9)

1.
47

±
0.

15
s

β
−

10
0

79
(9

/
2+

)
-5

3.
43

22
(2

2)
0.

99
5
±

0.
01

9
s

β
−

10
0;
β
−

n
1.

3

80
0+

-5
1.

64
9

(3
)

0.
54

±
0.

02
s

β
−

10
0;

β
−

n
1

81
(5

/
2+

)
-4

6.
2

(5
)

30
4
±

13
m

s
β
−

10
0;

β
−

n
7.

5

31
G

a
60

(2
+

)
-3

9.
78

(2
0)

70
±

13
m

s
ǫα

<
0.

02
;ǫ

98
.4

;ǫ
p

1.
6

61
3/

2-
-4

7.
09

(5
)

16
7
±

3
m

s
ǫ

10
0;
ǫp

<
0.

25

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

40

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

12
6m

2
(3

-)
-8

6.
36

(3
)

≈
11

s
I
T

10
0

12
7

7/
2+

-8
6.

70
1

(5
)

3.
85

±
0.

05
d

β
−

10
0

12
8

8-
-8

4.
61

(3
)

9.
01

±
0.

04
h

β
−

10
0;

β
−

96
.4

;I
T

3.
6

12
9

7/
2+

-8
4.

62
9

(2
1)

4.
40

±
0.

01
h

β
−

10
0

12
9m

(1
9/

2-
)

-8
2.

77
8

(2
1)

17
.7

±
0.

1
m

β
−

85
;I

T
15

13
0

(8
-)

-8
2.

29
(1

6)
39

.5
±

0.
8

m
β
−

10
0

13
0m

(4
,5

)+
-8

2.
28

5
(1

6)
6.

3
±

0.
2

m
β
−

10
0

13
1

(7
/

2+
)

-8
1.

97
6

(1
1)

23
.0

3
±

0.
04

m
β
−

10
0

13
2

(4
)+

-7
9.

66
9

(1
0)

2.
79

±
0.

07
m

β
−

10
0;

β
−

10
0

13
3

(7
/

2+
)

-7
8.

94
(3

)
2.

34
±

0.
05

m
β
−

10
0

13
4

(0
-)

-7
4.

17
(4

)
0.

78
±

0.
06

s
β
−

10
0

13
4m

(7
-)

-7
3.

89
(4

)
10

.0
7
±

0.
05

s
β
−

10
0;

β
−

n
0.

09

13
5

(7
/

2+
)

-6
9.

79
(5

)
1.

67
9
±

0.
01

5
s

β
−

n
22

;β
−

10
0

13
6

1-
-6

4.
5

(3
)

0.
92

3
±

0.
01

4
s

β
−

10
0;

β
−

n
16

.3

13
7

(7
/

2+
)

-6
0.

4
(4

)
49

2
±

25
m

s
β
−

10
0;

β
−

n
49

13
8

0
-5

4.
8

(3
)

35
0
±

15
m

s
β
−

10
0;

β
−

n
72

13
9

0
-5

0.
3

(5
)

93
+

14
-3

m
s

β
−

10
0;

β
−

n
90

52
T

e
10

7
0

-6
0.

54
(7

)
3.

1
±

0.
1

m
s

α
70

;ǫ
30

10
8

0+
-6

5.
78

4
(6

)
2.

1
±

0.
1

s
ǫ

51
;α

49
;ǫ
p

2.
4

10
9

(5
/

2+
)

-6
7.

71
5

(4
)

4.
6
±

0.
3

s
ǫα

<
5.

0E
-3

;ǫ
96

.1
;ǫ
p

9.
4;

α
3.

9

11
0

0+
-7

2.
23

(7
)

18
.6
±

0.
8

s
ǫ

10
0;

α
≈

3.
0E

-3

11
1

(5
/

2)
+

-7
3.

58
7

(6
)

19
.3
±

0.
4

s
ǫ

10
0;

ǫp

11
2

0+
-7

7.
56

7
(8

)
2.

0
±

0.
2

m
ǫ

10
0

11
3

(7
/

2+
)

-7
8.

35
(3

)
1.

7
±

0.
2

m
ǫ

10
0

11
4

0+
-8

1.
89

(3
)

15
.2
±

0.
7

m
ǫ

10
0

11
5

7/
2+

-8
2.

06
(3

)
5.

8
±

0.
2

m
ǫ

10
0

11
5m

(1
/

2)
+

-8
2.

04
(3

)
6.

7
±

0.
4

m
I
T

;ǫ
≤

10
0.

00

11
6

0+
-8

5.
27

(3
)

2.
49

±
0.

04
h

ǫ
10

0

11
7

1/
2+

-8
5.

09
7

(1
3)

62
±

2
m

ǫ
10

0

11
7m

(1
1/

2-
)

-8
4.

80
1

(1
3)

10
3
±

3
m

s
I
T

10
0

11
8

0+
-8

7.
68

4
(1

9)
6.

00
±

0.
02

d
ǫ

10
0

11
9

1/
2+

-8
7.

18
1

(8
)

16
.0

5
±

0.
05

h
ǫ

10
0

11
9m

11
/

2-
-8

6.
92

(8
)

4.
70

±
0.

04
d

ǫ
10

0;
I
T
<

8.
0E

-3

12
0

0+
-8

9.
37

(3
)

st
a

b
le

0.
09

%
±

0.
01

%
12

1
1/

2+
-8

8.
55

(3
)

19
.1

7
±

0.
04

d
ǫ

10
0

12
1m

11
/

2-
-8

8.
25

(3
)

16
4.

2
±

0.
8

d
ǫ

11
.4

;I
T

88
.6

12
2

0+
-9

0.
31

58
(1

6)
st

a
b

le
2.

55
%

±
0.

12
%

12
3

1/
2+

-8
9.

17
35

(1
6)

>
9.

2E
+

16
y

0.
89

%
±

0.
03

%
ǫ

10
0

12
3m

11
/

2-
-8

8.
92

6
(1

6)
11

9.
2
±

0.
1

d
I
T

10
0

12
4

0+
-9

0.
52

66
(1

6)
st

a
b

le
4.

74
%

±
0.

14
%

12
5

1/
2+

-8
9.

02
43

(1
6)

st
a

b
le

7.
07

%
±

0.
15

%
12

5m
11

/
2-

-8
8.

87
95

(1
6)

57
.4

0
±

0.
15

d
I
T

10
0

12
6

0+
-9

0.
06

66
(1

6)
st

a
b

le
18

.8
4%

±
0.

25
%

12
7

3/
2+

-8
8.

28
3

(1
6)

9.
35

±
0.

07
h

β
−

10
0

12
7m

11
/

2-
-8

8.
19

47
(1

6)
10

6.
1
±

0.
7

d
I
T

97
.6

;β
−

2.
4

12
8

0+
-8

8.
99

37
(9

)
2.

41
E

+
24

±
0.

39
E

+
24

y
31

.7
4%

±
0.

08
%

2
β
−

10
0

12
9

3/
2+

-8
7.

00
48

(9
)

69
.6

±
0.

3
m

β
−

10
0

12
9m

11
/

2-
-8

6.
89

93
(9

)
33

.6
±

0.
1

d
I
T

63
;β

−

37

13
0

0+
-8

7.
35

29
(1

1)
≥

3.
0E

+
24

y
34

.0
8%

±
0.

62
%

2
β
−

10
0

13
1

3/
2+

-8
5.

21
1

(6
)

25
.0
±

0.
1

m
β
−

10
0

13
1m

11
/

2-
-8

5.
02

87
(6

)
33

.2
5
±

0.
25

h
β
−

74
.1

;I
T

25
.9

13
1m

2
(2

3/
2+

)
-8

3.
27

1
(6

)
93

±
12

m
s

I
T

10
0

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

57

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

81
m

(1
/

2+
)

-6
5.

61
25

(2
1)

7.
6
±

0.
6

s
β
−

10
0

82
0+

-6
5.

41
5

(2
2)

4.
56

±
0.

26
s

β
−

10
0

83
(5

/
2)

+
-6

0.
97

64
(2

4)
1.

85
±

0.
06

s
β
−

10
0

84
0+

-5
8.

14
8

(3
)

0.
95

4
±

0.
01

4
s

β
−

n
10

.2
;β

−

10
0

85
(1

/
2+

,5
/

2+
)-

53
.1

23
(4

)
0.

56
±

0.
05

s
β
−

10
0;
β
−

n
14

87
(5

/
2+

)
-4

4.
2

(5
)

≈
0.

14
s

β
−

10
0;
β
−

n

33
A

s
64

0
-3

9.
4

(3
)

18
+

43
-7

m
s

ǫ
10

0

65
0

-4
6.

94
(8

)
12

8
±

16
m

s
ǫ

10
0

66
(0

+
)

-5
2.

03
(3

)
95

.7
7
±

0.
23

m
s

ǫ
10

0

67
(5

/
2-

)
-5

6.
58

59
(1

4)
42

.5
±

1.
2

s
ǫ

10
0

68
3+

-5
8.

89
45

(1
8)

15
1.

6
±

0.
8

s
ǫ

10
0

69
5/

2-
-6

3.
09

(3
)

15
.2
±

0.
2

m
ǫ

10
0

70
4+

-6
4.

34
(5

)
52

.6
±

0.
3

m
ǫ

10
0

71
5/

2-
-6

7.
89

3
(4

)
65

.3
0
±

0.
07

h
ǫ

10
0

72
2-

-6
8.

22
9

(4
)

26
.0
±

0.
1

h
ǫ

10
0

73
3/

2-
-7

0.
95

2
(4

)
80

.3
0
±

0.
06

d
ǫ

10
0

74
2-

-7
0.

85
97

(1
7)

17
.7

7
±

0.
02

d
ǫ

66
;β

−

34

75
3/

2-
-7

3.
03

37
(9

)
st

a
b

le
10

0%
75

m
9/

2+
-7

2.
72

98
(9

)
17

.6
2
±

0.
23

m
s

I
T

10
0

76
2-

-7
2.

29
08

(9
)

1.
09

42
±

7.
0E

-4
d

β
−

10
0

77
3/

2-
-7

3.
91

64
(1

7)
38

.8
3
±

0.
05

h
β
−

10
0

78
2-

-7
2.

81
7

(1
0)

90
.7
±

0.
2

m
β
−

10
0

79
3/

2-
-7

3.
63

6
(5

)
9.

01
±

0.
15

m
β
−

10
0

80
1+

-7
2.

17
1

(1
6)

15
.2
±

0.
2

s
β
−

10
0

81
3/

2-
-7

2.
53

3
(3

)
33

.3
±

0.
8

s
β
−

10
0

82
(2

-)
-7

0.
10

3
(4

)
19

.1
±

0.
5

s
β
−

10
0

82
m

(5
-)

-6
9.

95
6

(4
)

13
.6
±

0.
4

s
β
−

10
0

83
(5

/
2-

,3
/

2-
)

-6
9.

66
9

(3
)

13
.4
±

0.
3

s
β
−

10
0

84
(3

-)
-6

5.
85

3
(3

)
4.

2
±

0.
5

s
β
−

10
0;

β
−

n
0.

18

85
(3

/
2-

)
-6

3.
18

9
(3

)
2.

02
1
±

0.
01

s
β
−

10
0;
β
−

n
59

.4

86
0

-5
8.

96
2

(3
)

0.
94

5
±

0.
00

8
s

β
−

10
0;
β
−

n
26

87
(3

/
2-

)
-5

5.
61

8
(3

)
0.

56
±

0.
08

s
β
−

10
0;
β
−

n
15

.4

34
S

e
65

(3
/

2-
)

-3
2.

9
(6

)
33

±
4

m
s

ǫ
10

0;
ǫp

10
0

67
0

-4
6.

58
(7

)
13

6
±

12
m

s
ǫ

10
0;
ǫp

0.
5

68
0+

-5
4.

18
94

(5
)

35
.5
±

0.
7

s
ǫ

10
0

69
(1

/
2-

,3
/

2-
)

-5
6.

3
(3

)
27

.4
±

0.
2

s
ǫ

10
0;

ǫp
0.

05

70
0+

-6
1.

92
98

(1
6)

41
.1
±

0.
3

m
ǫ

10
0

71
(5

/
2-

)
-6

3.
14

6
(3

)
4.

74
±

0.
05

m
ǫ

10
0

72
0+

-6
7.

86
81

(2
0)

8.
40

±
0.

08
d

ǫ
10

0

73
9/

2+
-6

8.
22

7
(7

)
7.

15
±

0.
08

h
ǫ

10
0

73
m

3/
2-

-6
8.

20
1

(7
)

39
.8
±

1.
3

m
I
T

72
.6

;ǫ
27

.4

74
0+

-7
2.

21
27

(3
)

st
a

b
le

0.
89

%
±

0.
04

%
75

5/
2+

-7
2.

16
9

(3
)

11
9.

79
±

0.
04

d
ǫ

10
0

76
0+

-7
5.

25
18

(7
)

st
a

b
le

9.
37

%
±

0.
29

%
77

1/
2-

-7
4.

59
93

(1
0)

st
a

b
le

7.
63

%
±

0.
16

%
77

m
7/

2+
-7

4.
43

74
(1

0)
17

.4
±

0.
8

s
I
T

10
0

78
0+

-7
7.

02
58

(2
0)

st
a

b
le

23
.7

7%
±

0.
28

%
79

7/
2+

-7
5.

91
73

(2
4)

2.
95

E
+

5
±

0.
38

E
+

5
y

β
−

10
0

79
m

1/
2-

-7
5.

82
15

(2
4)

3.
92

±
0.

01
m

I
T

99
.9

4;
β
−

0.
06

80
0+

-7
7.

75
98

(1
5)

st
a

b
le

49
.6

1%
±

0.
41

%
2
β
−

81
1/

2-
-7

6.
38

94
(1

5)
18

.4
5
±

0.
12

m
β
−

10
0

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

42

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

12
3m

(1
/

2)
-

-8
3.

1
(2

3)
47

.4
±

0.
4

s
β
−

10
0

12
4

(1
)+

-8
0.

87
(3

)
3.

12
±

0.
09

s
β
−

10
0

12
4m

(8
-)

-8
0.

82
(3

)
3.

7
±

0.
2

s
β
−

10
0

12
5

9/
2+

-8
0.

48
(3

)
2.

36
±

0.
04

s
β
−

10
0

12
5m

1/
2(

-)
-8

0.
12

(3
)

12
.2
±

0.
2

s
β
−

10
0

12
6

3(
+

)
-7

7.
81

(4
)

1.
53

±
0.

01
s

β
−

10
0

12
6m

(8
-)

-7
7.

71
(4

)
1.

64
±

0.
05

s
β
−

10
0

12
7

(9
/

2+
)

-7
6.

89
2

(2
2)

1.
09

±
0.

01
s

β
−

10
0;

β
−

n
≤

0.
03

12
7m

(1
/

2-
)

-7
6.

43
(2

2)
3.

67
±

0.
04

s
β
−

10
0;

β
−

n
0.

69

12
7m

2
(2

1/
2-

)
-7

5.
02

9
(2

2)
1.

04
±

0.
1

s
β
−

10
0

12
8

(3
)+

-7
4.

36
(5

)
0.

84
±

0.
06

s
β
−

10
0;

β
−

n
<

0.
05

12
8m

(8
-)

-7
4.

02
(5

)
0.

72
±

0.
1

s
β
−

10
0;

β
−

n
<

0.
05

12
9

(9
/

2+
)

-7
2.

81
(4

)
0.

61
±

0.
01

s
β
−

10
0;

β
−

n
0.

25

12
9m

(1
/

2-
)

-7
2.

44
(4

)
1.

23
±

0.
03

s
I
T

<
0.

30
;
β
−

>
99

.7
0;

β
−

n
2.

5

12
9m

2
(2

3/
2-

)
-7

1.
18

(4
)

0.
67

±
0.

1
s

β
−

10
0

13
0

1(
-)

-6
9.

89
(4

)
0.

29
±

0.
02

s
β
−

10
0;

β
−

n
0.

93

13
0m

(1
0-

)
-6

9.
84

(4
)

0.
54

±
0.

01
s

β
−

10
0;

β
−

n
1.

65

13
0m

2
(5

+
)

-6
9.

49
(4

)
0.

54
±

0.
01

s
β
−

10
0;

β
−

n
1.

65

13
1

(9
/

2+
)

-6
8.

05
(2

0)
0.

28
±

0.
03

s
β
−

10
0;

β
−

n
≤

2.
00

13
1m

(1
/

2-
)

-6
7.

74
8

(2
0)

0.
35

±
0.

05
s

β
−

n
≤

2.
00

;
I
T

≤
0.

02
;

β
−

≥
99

.9
8

13
1m

2
(2

1/
2+

)
-6

4.
28

6
(2

0)
0.

32
±

0.
06

s
β
−

>
99

.0
0;

I
T

<
1.

00
;

β
−

n
≈

0.
03

13
2

(7
-)

-6
2.

41
(6

)
0.

20
7
±

0.
00

6
s

β
−

10
0;

β
−

n
6.

3

13
3

(9
/

2+
)

-5
7.

8
(3

)
16

5
±

3
m

s
β
−

10
0;

β
−

n
85

13
3m

(1
/

2-
)

-5
7.

4
(3

)
18

0
±

15
m

s
I
T

;β
−

n
;β

−

13
4

(4
-

to
7-

)
-5

2
(4

)
14

0
±

4
m

s
β
−

10
0;

β
−

n
65

13
5

0
-4

7.
2

(5
)

92
±

10
m

s
β
−

10
0;

β
−

n

50
S

n
10

0
0+

-5
6.

9
(6

)
0.

86
+

0.
37

-0
.2

s
ǫ

10
0;

ǫp
<

17
.0

0

10
1

(5
/

2+
)

-5
9.

9
(3

)
1.

7
±

0.
3

s
ǫp

26
;ǫ

10
0

10
2

0+
-6

4.
93

(1
0)

3.
8
±

0.
2

s
ǫ

10
0

10
3

(5
/

2+
)

-6
6.

97
(7

)
7.

0
±

0.
2

s
ǫ

10
0;

ǫp
1.

2

10
4

0+
-7

1.
62

5
(6

)
20

.8
±

0.
5

s
ǫ

10
0

10
5

(5
/

2+
)

-7
3.

33
8

(4
)

32
.7
±

0.
5

s
ǫ

10
0;

ǫp
0.

01

10
6

0+
-7

7.
35

4
(5

)
11

5
±

5
s

ǫ
10

0

10
7

(5
/

2+
)

-7
8.

51
2

(5
)

2.
90

±
0.

05
m

ǫ
10

0

10
8

0+
-8

2.
07

1
(5

)
10

.3
0
±

0.
08

m
ǫ

10
0

10
9

5/
2+

-8
2.

63
3

(8
)

18
.0
±

0.
2

m
ǫ

10
0

11
0

0+
-8

5.
84

4
(1

4)
4.

11
±

0.
1

h
ǫ

10
0

11
1

7/
2+

-8
5.

94
1

(6
)

35
.3

±
0.

6
m

ǫ
10

0

11
2

0+
-8

8.
65

79
(1

7)
<

1.
3E

+
21

y
0.

97
%

±
0.

01
%

2
ǫ

11
3

1/
2+

-8
8.

33
03

(2
2)

11
5.

09
±

0.
03

d
ǫ

10
0

11
3m

7/
2+

-8
8.

25
28

(2
2)

21
.4
±

0.
4

m
I
T

91
.1

;ǫ
8.

9

11
4

0+
-9

0.
55

94
(1

5)
st

a
b

le
0.

66
%

±
0.

01
%

11
5

1/
2+

-9
0.

03
38

(1
5)

st
a

b
le

0.
34

%
±

0.
01

%
11

6
0+

-9
1.

52
59

(1
0)

st
a

b
le

14
.5

4%
±

0.
09

%
11

7
1/

2+
-9

0.
39

77
(5

)
st

a
b

le
7.

68
%

±
0.

07
%

11
7m

11
/

2-
-9

0.
08

31
(5

)
13

.7
6
±

0.
04

d
I
T

10
0

11
8

0+
-9

1.
65

28
(5

)
st

a
b

le
24

.2
2%

±
0.

09
%

11
9

1/
2+

-9
0.

06
5

(7
)

st
a

b
le

8.
59

%
±

0.
04

%
11

9m
11

/
2-

-8
9.

97
55

(7
)

29
3.

1
±

0.
7

d
I
T

10
0

12
0

0+
-9

1.
09

82
(2

2)
st

a
b

le
32

.5
8%

±
0.

09
%

12
1

3/
2+

-8
9.

19
71

(2
2)

27
.0

3
±

0.
04

h
β
−

10
0

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

55



P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

13
1

(7
/

2-
)

-5
5.

38
(2

0)
68

±
3

m
s

β
−

10
0;
β
−

n
3.

5

13
2

0+
-5

0.
9

(3
)

97
±

10
m

s
β
−

10
0;
β
−

n
60

13
3

(7
/

2-
)

()
57

±
10

m
s

β
−

10
0;
β
−

n
;β

−

2
n

49
In

98
0

-5
3.

9
(2

0)
32

+
32

-1
1

m
s

ǫ
;ǫ

99
0

-6
1.

38
(2

0)
3.

0
±

0.
8

s
ǫ

10
0

(6
+

,7
+

)
-6

4.
34

(1
8)

5.
9
±

0.
2

s
ǫ

10
0;

ǫp
1.

6

10
1

(9
/

2+
)

-6
8.

6
(3

)
15

.1
±

0.
3

s
ǫ

;ǫ
p

10
2

(6
+

)
-7

0.
69

5
(5

)
23

.3
±

0.
1

s
ǫ

10
0;
ǫp

0.
00

93

10
3

(9
/

2)
+

-7
4.

62
9

(9
)

65
±

7
s

ǫ
10

0

10
3m

(1
/

2-
)

-7
3.

99
8

(9
)

34
±

2
s

I
T

33
;ǫ

67

10
4

(6
+

)
-7

6.
18

3
(6

)
1.

80
±

0.
03

m
ǫ

10
0

10
4m

(3
+

)
-7

6.
08

9
(6

)
15

.7
±

0.
5

s
I
T

80
;ǫ

20

10
5

9/
2+

-7
9.

64
(1

0)
5.

07
±

0.
07

m
ǫ

10
0

10
5m

(1
/

2-
)

-7
8.

96
6

(1
0)

48
±

6
s

I
T

10
0

10
6

7+
-8

0.
60

4
(1

1)
6.

2
±

0.
1

m
ǫ

10
0

10
6m

(2
)+

-8
0.

57
5

(1
1)

5.
2
±

0.
1

m
ǫ

10
0

10
7

9/
2+

-8
3.

56
4

(1
0)

32
.4

±
0.

3
m

ǫ
10

0

10
7m

1/
2-

-8
2.

88
6

(1
0)

50
.4
±

0.
6

s
I
T

10
0

10
8

7+
-8

4.
11

6
(9

)
58

.0
±

1.
2

m
ǫ

10
0

10
8m

2+
-8

4.
08

6
(9

)
39

.6
±

0.
7

m
ǫ

10
0

10
9

9/
2+

-8
6.

48
8

(4
)

4.
16

7
±

0.
01

8
h

ǫ
10

0

10
9m

1/
2-

-8
5.

83
8

(4
)

1.
34

±
0.

07
m

I
T

10
0

10
9m

2
(1

9/
2+

)
-8

4.
38

7
(4

)
0.

20
9
±

0.
00

6
s

I
T

10
0

11
0

7+
-8

6.
47

2
(1

2)
4.

9
±

0.
1

h
ǫ

10
0

11
0m

2+
-8

6.
41

(1
2)

69
.1

±
0.

5
m

ǫ
10

0

11
1

9/
2+

-8
8.

39
3

(4
)

2.
80

47
±

4.
0E

-4
d

ǫ
10

0

11
1m

1/
2-

-8
7.

85
6

(4
)

7.
7
±

0.
2

m
I
T

10
0

11
2

1+
-8

7.
99

3
(5

)
14

.9
7
±

0.
1

m
ǫ

56
;β

−

44

11
2m

4+
-8

7.
83

6
(5

)
20

.5
6
±

0.
06

m
I
T

10
0

11
3

9/
2+

-8
9.

36
83

(1
5)

st
a

b
le

4.
29

%
±

0.
05

%
11

3m
1/

2-
-8

8.
97

66
(1

5)
99

.4
76

±
0.

02
3

m
I
T

10
0

11
4

1+
-8

8.
57

08
(1

5)
71

.9
±

0.
1

s
β
−

99
.5

;ǫ
0.

5

11
4m

5+
-8

8.
38

05
(1

5)
49

.5
1
±

0.
01

d
I
T

96
.7

5;
ǫ

3.
25

11
5

9/
2+

-8
9.

53
63

(1
2)

4.
41

E
+

14
±

0.
25

E
+

14
y

95
.7

1%
±

0.
05

%
β
−

10
0

11
5m

1/
2-

-8
9.

20
01

(1
2)

4.
48

6
±

0.
00

4
h

I
T

95
;β

−

5

11
6

1+
-8

8.
24

97
(2

2)
14

.1
0
±

0.
03

s
ǫ

0.
02

;β
−

99
.9

8

11
6m

5+
-8

8.
12

24
(2

2)
54

.2
9
±

0.
17

m
β
−

10
0

11
6m

2
8-

-8
7.

96
(2

2)
2.

18
±

0.
04

s
I
T

10
0

11
7

9/
2+

-8
8.

94
3

(5
)

43
.2

±
0.

3
m

β
−

10
0

11
7m

1/
2-

-8
8.

62
8

(5
)

11
6.

2
±

0.
3

m
β
−

52
.9

;I
T

47
.1

11
8

1+
-8

7.
22

8
(8

)
5.

0
±

0.
5

s
β
−

10
0

11
8m

5+
-8

7.
16

8
(8

)
4.

45
±

0.
05

m
β
−

10
0

11
8m

2
8-

-8
7.

02
8

(8
)

8.
5
±

0.
3

s
I
T

98
.6

;β
−

1.
4

11
9

9/
2+

-8
7.

69
9

(8
)

2.
4
±

0.
1

m
β
−

10
0

11
9m

1/
2-

-8
7.

38
8

(8
)

18
.0
±

0.
3

m
β
−

95
.6

;I
T

4.
4

12
0

1+
-8

5.
73

(4
)

3.
08

±
0.

08
s

β
−

10
0;
β
−

10
0

12
0m

(5
)+

-8
5.

66
(4

)
46

.2
±

0.
8

s
β
−

10
0

12
1

9/
2+

-8
5.

84
(3

)
23

.1
±

0.
6

s
β
−

10
0

12
1m

1/
2-

-8
5.

52
(3

)
3.

88
±

0.
1

m
β
−

98
.8

;I
T

1.
2

12
2

1+
-8

3.
57

(5
)

1.
5
±

0.
3

s
β
−

10
0

12
2m

5+
-8

3.
53

(5
)

10
.3
±

0.
6

s
β
−

10
0

12
2m

2
(8

-)
-8

3.
28

(5
)

10
.8
±

0.
4

s
β
−

10
0

12
3

(9
/

2)
+

-8
3.

42
8

(2
3)

6.
17

±
0.

05
s

β
−

10
0

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

54

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

81
m

7/
2+

-7
6.

28
64

(1
5)

57
.2

8
±

0.
02

m
I
T

99
.9

5;
β
−

0.
05

82
0+

-7
7.

59
4

(1
5)

st
a

b
le

8.
73

%
±

0.
22

%
83

9/
2+

-7
5.

34
1

(3
)

22
.3
±

0.
3

m
β
−

10
0

83
m

1/
2-

-7
5.

11
2

(3
)

70
.1
±

0.
4

s
β
−

10
0

84
0+

-7
5.

94
76

(2
0)

3.
26

±
0.

1
m

β
−

10
0

85
(5

/
2+

)
-7

2.
41

4
(3

)
32

.9
±

0.
3

s
β
−

10
0

86
0+

-7
0.

50
3

(3
)

14
.3
±

0.
3

s
β
−

10
0

87
(5

/
2+

)
-6

6.
42

61
(2

2)
5.

50
±

0.
12

s
β
−

10
0;

β
−

n
0.

2

88
0+

-6
3.

88
4

(3
)

1.
53

±
0.

06
s

β
−

10
0;

β
−

n
0.

67

89
(5

/
2+

)
-5

8.
99

2
(4

)
0.

41
±

0.
04

s
β
−

10
0;

β
−

n
7.

8

91
0

-5
0.

3
(5

)
0.

27
±

0.
05

s
β
−

10
0;

β
−

n
21

35
B

r
70

0+
-5

1.
42

6
(1

5)
79

.1
±

0.
8

m
s

ǫ
10

0

70
m

9+
-4

9.
13

3
(1

5)
2.

2
±

0.
2

s
ǫ

10
0

71
(5

/
2)

-
-5

6.
50

2
(5

)
21

.4
±

0.
6

s
ǫ

10
0

72
1+

-5
9.

06
7

(7
)

78
.6
±

2.
4

s
ǫ

10
0

72
m

(3
-)

-5
8.

96
6

(7
)

10
.6
±

0.
3

s
I
T

10
0;

ǫ

73
1/

2-
-6

3.
64

8
(7

)
3.

4
±

0.
2

m
ǫ

10
0

74
(0

-)
-6

5.
28

5
(6

)
25

.4
±

0.
3

m
ǫ

10
0

74
m

4(
+

)
-6

5.
27

1
(6

)
46

±
2

m
ǫ

10
0

75
3/

2-
-6

9.
10

7
(4

)
96

.7
±

1.
3

m
ǫ

10
0

76
1-

-7
0.

28
9

(9
)

16
.2
±

0.
2

h
ǫ

10
0

76
m

(4
)+

-7
0.

18
6

(9
)

1.
31

±
0.

02
s

I
T
>

99
.4

0;
ǫ
<

0.
60

77
3/

2-
-7

3.
23

5
(3

)
57

.0
36

±
0.

00
6

h
ǫ

10
0

77
m

9/
2+

-7
3.

12
9

(3
)

4.
28

±
0.

1
m

I
T

10
0

78
1+

-7
3.

45
2

(4
)

6.
45

±
0.

04
m

ǫ
≥

99
.9

9;
β
−

≤
0.

01

79
3/

2-
-7

6.
06

84
(1

5)
st

a
b

le
50

.6
9%

±
0.

07
%

79
m

9/
2+

-7
5.

86
08

(1
5)

5.
1
±

0.
4

s
I
T

10
0

80
1+

-7
5.

88
94

(1
5)

17
.6

8
±

0.
02

m
β
−

91
.7

;ǫ
8.

3

80
m

5-
-7

5.
80

35
(1

5)
4.

42
05

±
8.

0E
-4

h
I
T

10
0

81
3/

2-
-7

7.
97

55
(1

3)
st

a
b

le
49

.3
1%

±
0.

07
%

82
5-

-7
7.

49
72

(1
3)

35
.2

82
±

0.
00

7
h

β
−

10
0

82
m

2-
-7

7.
45

13
(1

3)
6.

13
±

0.
05

m
I
T

97
.6

;β
−

2.
4

83
3/

2-
-7

9.
00

6
(5

)
2.

40
±

0.
02

h
β
−

10
0

84
2-

-7
7.

79
(3

)
31

.7
6
±

0.
08

m
β
−

10
0

84
m

(6
)-

-7
7.

47
(3

)
6.

0
±

0.
2

m
β
−

10
0

85
3/

2-
-7

8.
57

5
(3

)
2.

90
±

0.
06

m
β
−

10
0

86
(1

-)
-7

5.
63

2
(3

)
55

.1
±

0.
4

s
β
−

10
0

87
3/

2-
-7

3.
89

2
(3

)
55

.6
5
±

0.
13

s
β
−

n
2.

6;
β
−

10
0

88
(2

-)
-7

0.
71

6
(3

)
16

.2
9
±

0.
06

s
β
−

10
0;

β
−

n
6.

58

89
(3

/
2-

,5
/

2-
)

-6
8.

27
4

(3
)

4.
40

±
0.

03
s

β
−

10
0;

β
−

n
13

.8

90
0

-6
4

(3
)

1.
91

±
0.

01
s

β
−

10
0;

β
−

n
25

.2

91
0

-6
1.

10
7

(4
)

0.
54

1
±

0.
00

5
s

β
−

10
0;

β
−

n
20

92
(2

-)
-5

6.
23

3
(7

)
0.

34
3
±

0.
01

5
s

β
−

n
33

.1
;β

−

10
0

93
(5

/
2-

)
-5

2.
85

(2
0)

10
2
±

10
m

s
β
−

10
0;

β
−

n
68

94
0

-4
7.

6
(4

)
70

±
20

m
s

β
−

10
0;

β
−

n
68

36
K

r
69

0
-3

2.
4

(4
)

32
±

10
m

s
ǫ

10
0

70
0+

-4
1.

6
(4

)
52

±
17

m
s

ǫ
10

0;
ǫp

≤
1.

30

71
(5

/
2-

)
-4

6.
33

(1
3)

10
0
±

3
m

s
ǫ

10
0;

ǫp
2.

1

72
0+

-5
3.

94
(8

)
17

.1
±

0.
2

s
ǫ

10
0;

ǫp
<

1.
0E

-6

73
3/

2-
-5

6.
55

2
(7

)
27

.3
±

1
s

ǫ
10

0;
ǫp

0.
25

74
0+

-6
2.

33
15

(2
0)

11
.5

0
±

0.
11

m
ǫ

10
0

75
5/

2+
-6

4.
32

4
(8

)
4.

29
±

0.
17

m
ǫ

10
0

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

43

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

12
2

0+
-6

4.
7

(4
)

17
5
±

16
m

s
β
−

≥
97

.5
0;
β
−

n
≤

2.
50

12
3

0
-6

0.
6

(6
)

17
4

+
38

-3
4

m
s

β
−

12
4

0+
-5

8.
8

(5
)

38
+

38
-1

9
m

s
β
−

10
0

47
A

g
94

(0
+

)
-5

2.
4

(6
)

26
+

26
-9

m
s

ǫ
10

0;
ǫp

;ǫ
10

0;
ǫp

20

94
m

(2
1+

)
-4

5.
7

(6
)

0.
40

±
0.

04
s

ǫ
95

.4
;ǫ
p

27
;p

4.
1;

2
p

0.
5

95
(9

/
2+

)
-5

9.
6

(4
)

1.
75

±
0.

12
s

ǫp
;ǫ

10
0

95
m

(1
/

2-
)

-5
9.

3
(4

)
<

50
0

m
s

I
T

10
0

96
(8

)+
-6

4.
62

(6
)

4.
40

±
0.

06
s

ǫ
10

0;
ǫp

8.
5;

ǫ
10

0;
ǫp

18

97
(9

/
2+

)
-7

0.
83

(1
1)

25
.5
±

0.
3

s
ǫ

10
0

98
(6

+
)

-7
3.

05
(4

)
47

.5
±

0.
3

s
ǫ

10
0;
ǫp

0.
00

11

99
(9

/
2)

+
-7

6.
71

2
(6

)
12

4
±

3
s

ǫ
10

0

99
m

(1
/

2-
)

-7
6.

20
6

(6
)

10
.5
±

0.
5

s
I
T

10
0

10
0

(5
)+

-7
8.

13
8

(5
)

2.
01

±
0.

09
m

ǫ
10

0

10
0m

(2
)+

-7
8.

12
2

(5
)

2.
24

±
0.

13
m

ǫ
;I

T

10
1

9/
2+

-8
1.

33
4

(5
)

11
.1
±

0.
3

m
ǫ

10
0

10
1m

(1
/

2)
-

-8
1.

06
(5

)
3.

10
±

0.
1

s
I
T

10
0

10
2

5(
+

)
-8

2.
24

7
(8

)
12

.9
±

0.
3

m
ǫ

10
0

10
2m

2+
-8

2.
23

7
(8

)
7.

7
±

0.
5

m
ǫ

51
;I

T
49

10
3

7/
2+

-8
4.

8
(4

)
65

.7
±

0.
7

m
ǫ

10
0

10
3m

1/
2-

-8
4.

66
6

(4
)

5.
7
±

0.
3

s
I
T

10
0

10
4

5+
-8

5.
11

4
(5

)
69

.2
±

1
m

ǫ
10

0

10
4m

2+
-8

5.
10

8
(5

)
33

.5
±

2
m

ǫ
99

.9
3;
I
T
<

0.
07

10
5

1/
2-

-8
7.

07
1

(5
)

41
.2

9
±

0.
07

d
ǫ

10
0

10
5m

7/
2+

-8
7.

04
5

(5
)

7.
23

±
0.

16
m

I
T

99
.6

6;
ǫ

0.
34

10
6

1+
-8

6.
94

(4
)

23
.9

6
±

0.
04

m
ǫ

99
.5

;β
−

<
1.

00

10
6m

6+
-8

6.
85

1
(4

)
8.

28
±

0.
02

d
ǫ

10
0

10
7

1/
2-

-8
8.

40
5

(3
)

st
a

b
le

51
.8

39
%

±
0.

00
8%

10
7m

7/
2+

-8
8.

31
2

(3
)

44
.3
±

0.
2

s
I
T

10
0

10
8

1+
-8

7.
60

6
(3

)
2.

38
2
±

0.
01

1
m

β
−

97
.1

5;
ǫ

2.
85

10
8m

6+
-8

7.
49

6
(3

)
43

8
±

9
y

ǫ
91

.3
;I

T
8.

7

10
9

1/
2-

-8
8.

71
95

(2
0)

st
a

b
le

48
.1

61
%

±
0.

00
8%

10
9m

7/
2+

-8
8.

63
15

(2
0)

39
.6
±

0.
2

s
I
T

10
0

11
0

1+
-8

7.
45

74
(2

0)
24

.6
±

0.
2

s
β
−

99
.7

;ǫ
0.

3

11
0m

6+
-8

7.
33

98
(2

0)
24

9.
76

±
0.

04
d

β
−

98
.6

4;
I
T

1.
36

11
1

1/
2-

-8
8.

21
79

(2
2)

7.
45

±
0.

01
d

β
−

10
0

11
1m

7/
2+

-8
8.

15
81

(2
2)

64
.8
±

0.
8

s
I
T

99
.3

;β
−

0.
7

11
2

2(
-)

-8
6.

58
37

(2
4)

3.
13

0
±

0.
00

9
h

β
−

10
0

11
3

1/
2-

-8
7.

03
(1

7)
5.

37
±

0.
05

h
β
−

10
0

11
3m

7/
2+

-8
6.

98
6

(1
7)

68
.7
±

1.
6

s
I
T

64
;β

−

36

11
4

1+
-8

4.
93

1
(5

)
4.

6
±

0.
1

s
β
−

10
0

11
5

1/
2-

-8
4.

98
3

(1
8)

20
.0

±
0.

5
m

β
−

10
0

11
5m

7/
2+

-8
4.

94
2

(1
8)

18
.0
±

0.
7

s
β
−

79
;I

T
21

11
6

(0
-)

-8
2.

54
3

(3
)

23
7
±

5
s

β
−

10
0

11
6m

(3
+

)
-8

2.
49

5
(3

)
20

±
1

s
β
−

93
;I

T
7

11
6m

2
(6

-)
-8

2.
41

3
(3

)
9.

3
±

0.
3

s
β
−

92
;I

T
8

11
7

(1
/

2-
)

-8
2.

18
2

(1
4)

72
.8

+
2-

0.
7

s
β
−

10
0

11
7m

(7
/

2+
)

-8
2.

15
3

(1
4)

5.
34

±
0.

05
s

β
−

94
;I

T
6

11
8

1(
-)

-7
9.

55
4

(3
)

3.
76

±
0.

15
s

β
−

10
0

11
8m

4(
+

)
-7

9.
42

6
(3

)
2.

0
±

0.
2

s
β
−

59
;I

T
41

11
9

(1
/

2-
)

-7
8.

64
6

(1
5)

6.
0
±

0.
5

s
β
−

10
0;
β
−

10
0

12
0

3(
+

)
-7

5.
65

1
(4

)
1.

23
±

0.
04

s
β
−

10
0;

β
−

n
<

3.
0E

-3

12
0m

6(
-)

-7
5.

44
8

(4
)

0.
40

±
0.

03
s

β
−

≈
63

.0
0;
I
T
≈

37
.0

0

12
1

(7
/

2+
)

-7
4.

40
3

(1
2)

0.
78

±
0.

02
s

β
−

10
0;

β
−

n
0.

08

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

52

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

92
0-

-7
4.

77
3

(6
)

4.
49

2
±

0.
02

s
β
−

10
0;

β
−

n
0.

01

93
5/

2-
-7

2.
62

(8
)

5.
84

±
0.

02
s

β
−

10
0;
β
−

n
1.

39

94
3(

-)
-6

8.
56

2
(3

)
2.

70
2
±

0.
00

5
s

β
−

10
0;

β
−

n
10

.5

95
5/

2-
-6

5.
89

4
(2

0)
37

7.
7
±

0.
8

m
s

β
−

10
0;

β
−

n
8.

7

96
2(

-)
-6

1.
35

4
(3

)
20

3
±

3
m

s
β
−

10
0;

β
−

n
13

.3

97
3/

2+
-5

8.
51

8
(5

)
16

9.
1
±

0.
6

m
s

β
−

10
0;

β
−

n
25

.5

98
(0

,1
)

-5
4.

03
(5

)
10

2
±

4
m

s
β
−

10
0;

β
−

n
13

.8
;

β
−

2
n

0.
05

98
m

(3
,4

)
-5

3.
76

(5
)

96
±

3
m

s
β
−

10
0

99
(5

/
2+

)
-5

1.
22

(1
1)

54
±

4
m

s
β
−

10
0;

β
−

n
15

.8

10
0

(3
+

,4
-)

-4
6.

55
(2

0)
51

±
8

m
s

β
−

10
0;
β
−

n
6;
β
−

2
n

0.
16

10
1

(3
/

2+
)

-4
2.

97
(2

2)
32

±
5

m
s

β
−

10
0;

β
−

n
28

10
2

0
-3

7.
9

(3
)

37
±

3
m

s
β
−

10
0;

β
−

n
18

38
S

r
73

0
-3

1.
9

(4
)

>
25

m
s

ǫ
10

0;
ǫp

>
0.

00

75
(3

/
2-

)
-4

6.
62

(2
2)

88
±

3
m

s
ǫ

10
0;

ǫp
5.

2

76
0+

-5
4.

25
(3

)
7.

89
±

0.
07

s
ǫ

10
0;

ǫp
3.

4e
-0

5

77
5/

2+
-5

7.
80

3
(8

)
9.

0
±

0.
2

s
ǫ

10
0;

ǫp
<

0.
25

78
0+

-6
3.

17
4

(7
)

16
0
±

8
s

ǫ
10

0

79
3/

2(
-)

-6
5.

47
7

(8
)

2.
25

±
0.

1
m

ǫ
10

0

80
0+

-7
0.

31
1

(3
)

10
6.

3
±

1.
5

m
ǫ

10
0

81
1/

2-
-7

1.
52

8
(3

)
22

.3
±

0.
4

m
ǫ

10
0

82
0+

-7
6.

01
(6

)
25

.3
4
±

0.
02

d
ǫ

10
0

83
7/

2+
-7

6.
79

8
(7

)
32

.4
1
±

0.
03

h
ǫ

10
0

83
m

1/
2-

-7
6.

53
8

(7
)

4.
95

±
0.

12
s

I
T

10
0

84
0+

-8
0.

64
93

(1
3)

st
a

b
le

0.
56

%
±

0.
01

%
85

9/
2+

-8
1.

10
3

(3
)

64
.8

50
±

0.
00

7
d

ǫ
10

0

85
m

1/
2-

-8
0.

86
4

(3
)

67
.6

3
±

0.
04

m
I
T

86
.6

;ǫ
13

.4

86
0+

-8
4.

52
32

(1
1)

st
a

b
le

9.
86

%
±

0.
01

%
87

9/
2+

-8
4.

88
(1

1)
st

a
b

le
7%

±
0.

01
%

87
m

1/
2-

-8
4.

49
15

(1
1)

2.
81

5
±

0.
01

2
h

I
T

99
.7

;ǫ
0.

3

88
0+

-8
7.

92
13

(1
1)

st
a

b
le

82
.5

8%
±

0.
01

%
89

5/
2+

-8
6.

20
87

(1
1)

50
.5

3
±

0.
07

d
β
−

10
0

90
0+

-8
5.

94
9

(3
)

28
.9

0
±

0.
03

y
β
−

10
0

91
5/

2+
-8

3.
65

3
(6

)
9.

63
±

0.
05

h
β
−

10
0

92
0+

-8
2.

86
7

(3
)

2.
66

±
0.

04
h

β
−

10
0

93
5/

2+
-8

0.
08

6
(8

)
7.

43
±

0.
03

m
β
−

10
0

94
0+

-7
8.

84
3

(7
)

75
.3
±

0.
2

s
β
−

10
0

95
1/

2+
-7

5.
12

4
(6

)
23

.9
0
±

0.
14

s
β
−

10
0

96
0+

-7
2.

93
3

(9
)

1.
07

±
0.

01
s

β
−

10
0

97
1/

2+
-6

8.
59

2
(1

0)
42

9
±

5
m

s
β
−

10
0;

β
−

n
≤

0.
05

98
0+

-6
6.

43
7

(1
0)

0.
65

3
±

0.
00

2
s

β
−

10
0;

β
−

n
0.

25

99
3/

2+
-6

2.
52

9
(7

)
0.

26
9
±

0.
00

1
s

β
−

10
0;

β
−

n
0.

1

10
0

0+
-5

9.
83

3
(1

0)
20

2
±

3
m

s
β
−

10
0;

β
−

n
0.

78

10
1

(5
/

2-
)

-5
5.

57
(8

)
11

8
±

3
m

s
β
−

10
0;

β
−

n
2.

37

10
2

0+
-5

2.
4

(2
1)

69
±

6
m

s
β
−

10
0;

β
−

n
5.

5

10
3

0
-4

7.
53

(2
0)

68
+

48
-2

0
m

s
β
−

10
4

0+
-4

3.
9

(4
)

43
+

9-
7

m
s

β
−

10
5

0
-3

8.
6

(5
)

40
+

36
-1

3
m

s
β
−

39
Y

77
(5

/
2+

)
-4

6.
78

(6
)

57
+

22
-1

2
m

s
ǫ

10
0;

ǫp
;p

78
(0

+
)

-5
2.

5
(4

)
53

±
8

m
s

ǫ
10

0;
ǫp

;ǫ
p

;ǫ
10

0

79
(5

/
2+

)
-5

8.
4

(5
)

14
.8
±

0.
6

s
ǫ

10
0;

ǫp

80
(4

-)
-6

1.
14

8
(6

)
30

.1
±

0.
5

s
ǫ

10
0;

ǫp

80
m

(1
-)

-6
0.

92
(6

)
4.

8
±

0.
3

s
I
T

81
;ǫ

19

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

45



P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

76
0+

-6
9.

01
4

(4
)

14
.8
±

0.
1

h
ǫ

10
0

77
5/

2+
-7

0.
16

94
(2

0)
74

.4
±

0.
6

m
ǫ

10
0

78
0+

-7
4.

17
95

(7
)

≥
1.

5E
+

21
y

0.
35

5%
±

0.
00

3%
2
ǫ

79
1/

2-
-7

4.
44

3
(4

)
35

.0
4
±

0.
1

h
ǫ

10
0

79
m

7/
2+

-7
4.

31
3

(4
)

50
±

3
s

I
T

10
0

80
0+

-7
7.

89
25

(8
)

st
a

b
le

2.
28

6%
±

0.
01

%
81

7/
2+

-7
7.

69
47

(1
4)

2.
29

E
+

5
±

0.
11

E
+

5
y

ǫ
10

0

81
m

1/
2-

-7
7.

50
41

(1
4)

13
.1

0
±

0.
03

s
ǫ

0.
00

25
;I

T
10

0

82
0+

-8
0.

59
02

(9
)

st
a

b
le

11
.5

93
%

±
0.

03
1%

83
9/

2+
-7

9.
99

(3
)

st
a

b
le

11
.5

%
±

0.
01

9%
83

m
1/

2-
-7

9.
94

84
(3

)
1.

85
±

0.
03

h
I
T

10
0

84
0+

-8
2.

43
93

(4
)

st
a

b
le

56
.9

87
%

±
0.

01
5%

85
9/

2+
-8

1.
48

03
(2

0)
10

.7
52

±
0.

02
5

y
β
−

10
0

85
m

1/
2-

-8
1.

17
53

(2
0)

4.
48

0
±

0.
00

8
h

β
−

78
.6

;I
T

21
.4

86
0+

-8
3.

26
56

(4
)

st
a

b
le

17
.2

79
%

±
0.

04
1%

87
5/

2+
-8

0.
70

95
(2

5)
76

.3
±

0.
5

m
β
−

10
0

88
0+

-7
9.

69
1

(3
)

2.
84

±
0.

03
h

β
−

10
0

89
3/

2(
+

)
-7

6.
53

57
(2

1)
3.

15
±

0.
04

m
β
−

10
0

90
0+

-7
4.

95
92

(1
9)

32
.3

2
±

0.
09

s
β
−

10
0

91
5/

2(
+

)
-7

0.
97

39
(2

2)
8.

57
±

0.
04

s
β
−

10
0

92
0+

-6
8.

76
9

(3
)

1.
84

0
±

0.
00

8
s

β
−

10
0;
β
−

n
0.

03

93
1/

2+
-6

4.
13

6
(3

)
1.

28
6
±

0.
01

s
β
−

10
0;
β
−

n
1.

95

94
0+

-6
1.

34
8

(1
2)

21
2
±

5
m

s
β
−

10
0;
β
−

n
1.

11

95
1/

2(
+

)
-5

6.
15

9
(1

9)
0.

11
4
±

0.
00

3
s

β
−

10
0;
β
−

n
2.

87

96
0+

-5
3.

08
(2

0)
80

±
6

m
s

β
−

10
0;

β
−

n
3.

7

97
(3

/
2+

)
-4

7.
42

(1
3)

63
±

4
m

s
β
−

10
0;
β
−

n
6.

7

98
0+

-4
4.

5
(5

)
46

±
8

m
s

β
−

10
0;
β
−

n
7

99
0

-3
8.

8
(5

)
13

+
34

-6
m

s
β
−

10
0;
β
−

n
11

10
0

0+
-3

5.
2

(5
)

7
+

11
-3

m
s

β
−

10
0;
β
−

n

37
R

b
74

(0
+

)
-5

1.
91

7
(4

)
64

.9
±

0.
5

m
s

ǫ
10

0

75
(3

/
2-

)
-5

7.
21

86
(1

6)
19

.0
±

1.
2

s
ǫ

10
0

76
1(

-)
-6

0.
47

8
(1

2)
36

.5
±

0.
6

s
ǫ

10
0;
ǫα

3.
8e

-0
7

77
3/

2-
-6

4.
83

04
(1

3)
3.

77
±

0.
04

m
ǫ

10
0

78
0(

+
)

-6
6.

93
6

(7
)

17
.6

6
±

0.
03

m
ǫ

10
0

78
m

4(
-)

-6
6.

82
5

(7
)

5.
74

±
0.

03
m

ǫ
91

;I
T

9

79
5/

2+
-7

0.
80

29
(2

1)
22

.9
±

0.
5

m
ǫ

10
0

80
1+

-7
2.

17
54

(1
9)

33
.4
±

0.
7

s
ǫ

10
0

81
3/

2-
-7

5.
45

6
(5

)
4.

57
2
±

0.
00

4
h

ǫ
10

0

81
m

9/
2+

-7
5.

37
(5

)
30

.5
±

0.
3

m
I
T

97
.6

;ǫ
2.

4

82
1+

-7
6.

18
8

(3
)

1.
25

75
±

2.
0E

-4
m

ǫ
10

0

82
m

5-
-7

6.
11

9
(3

)
6.

47
2
±

0.
00

6
h

I
T
<

0.
33

;ǫ
10

0

83
5/

2-
-7

9.
07

06
(2

3)
86

.2
±

0.
1

d
ǫ

10
0

84
2-

-7
9.

75
6

(3
)

32
.8

2
±

0.
07

d
ǫ

96
.1

;β
−

3.
9

84
m

6-
-7

9.
29

3
(3

)
20

.2
6
±

0.
04

m
I
T

10
0

85
5/

2-
-8

2.
16

73
(5

)
st

a
b

le
72

.1
7%

±
0.

02
%

86
2-

-8
2.

74
7

(2
0)

18
.6

42
±

0.
01

8
d

β
−

99
.9

9;
ǫ

0.
00

52

86
m

6-
-8

2.
19

09
(2

0)
1.

01
7
±

0.
00

3
m

I
T

10
0;
β
−

<
0.

30

87
3/

2-
-8

4.
59

77
(6

)
4.

81
E

+
10

±
0.

09
E

+
10

y
27

.8
3%

±
0.

02
%

β
−

10
0

88
2-

-8
2.

60
89

(1
6)

17
.7

73
±

0.
01

1
m

β
−

10
0

89
3/

2-
-8

1.
71

2
(5

)
15

.1
5
±

0.
12

m
β
−

10
0

90
0-

-7
9.

36
5

(7
)

15
8
±

5
s

β
−

10
0

90
m

3-
-7

9.
25

8
(7

)
25

8
±

4
s

β
−

97
.4

;I
T

2.
6

91
3/

2(
-)

-7
7.

74
6

(8
)

58
.4
±

0.
4

s
β
−

10
0

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

44

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

12
2

(3
+

)
-7

1.
11

(4
)

0.
52

9
±

0.
01

3
s

β
−

99
.8

;
β
−

n
0.

2;
β
−

;
I
T

;β
−

n

12
2m

(9
-)

-7
1.

03
(4

)
0.

20
±

0.
05

s
β
−

;β
−

n

12
3

(7
/

2+
)

-6
9.

55
(3

)
0.

30
0
±

0.
00

5
s

β
−

10
0;

β
−

n
0.

55

12
4

—
>

2
-6

6.
2

(3
)

0.
17

2
±

0.
00

5
s

β
−

10
0;
β
−

n
1.

3

12
5

(9
/

2+
)

-6
4.

43
(2

0)
16

6
±

7
m

s
β
−

10
0;
β
−

n

12
6

0
-6

0.
85

(2
0)

10
7
±

12
m

s
β
−

10
0;

β
−

n

12
7

0
-5

8.
8

(3
)

10
9
±

25
m

s
β
−

10
0

12
8

0
-5

4.
9

(3
)

58
±

5
m

s
β
−

10
0;

β
−

n

12
9

(9
/

2+
)

-5
2.

6
(4

)
46

+
5-

9
m

s
β
−

10
0;

β
−

n
;β

−

;β
−

n

13
0

0
-4

6.
3

(3
)

≈
50

m
s

β
−

;β
−

n

48
C

d
96

0+
-5

5.
6

(4
)

1.
03

+
0.

24
-0

.2
1

s
ǫ

10
0

97
(9

/
2+

)
-6

0.
5

(3
)

1.
10

±
0.

07
s

ǫ
10

0;
ǫp

12
;ǫ

10
0;
ǫp

25

98
0+

-6
7.

62
(5

)
9.

2
±

0.
3

s
ǫ

10
0;

ǫp
<

0.
03

99
(5

/
2+

)
-6

9.
93

11
(1

6)
16

±
3

s
ǫα

<
1.

0E
-4

;ǫ
p

0.
17

;ǫ
10

0

10
0

0+
-7

4.
19

46
(1

7)
49

.1
±

0.
5

s
ǫ

10
0

10
1

(5
/

2+
)

-7
5.

83
61

(1
4)

1.
36

±
0.

05
m

ǫ
10

0

10
2

0+
-7

9.
65

97
(1

7)
5.

5
±

0.
5

m
ǫ

10
0

10
3

(5
/

2)
+

-8
0.

65
21

(1
8)

7.
3
±

0.
1

m
ǫ

10
0

10
4

0+
-8

3.
96

83
(1

7)
57

.7
±

1
m

ǫ
10

0

10
5

5/
2+

-8
4.

33
39

(1
3)

55
.5
±

0.
4

m
ǫ

10
0

10
6

0+
-8

7.
13

04
(1

7)
>

3.
6E

+
20

y
1.

25
%

±
0.

06
%

2
ǫ

10
7

5/
2+

-8
6.

99
(1

7)
6.

50
±

0.
02

h
ǫ

10
0

10
8

0+
-8

9.
25

24
(2

1)
>

1.
9E

+
18

y
0.

89
%

±
0.

03
%

2
ǫ

10
9

5/
2+

-8
8.

50
43

(1
6)

46
1.

4
±

1.
2

d
ǫ

10
0

11
0

0+
-9

0.
35

03
(1

7)
st

a
b

le
12

.4
9%

±
0.

18
%

11
1

1/
2+

-8
9.

25
47

(1
7)

st
a

b
le

12
.8

%
±

0.
12

%
11

1m
11

/
2-

-8
8.

85
85

(1
7)

48
.5

0
±

0.
09

m
I
T

10
0

11
2

0+
-9

0.
57

77
(1

7)
st

a
b

le
24

.1
3%

±
0.

21
%

11
3

1/
2+

-8
9.

04
64

(1
6)

8.
00

E
15

±
0.

26
E

15
y

12
.2

2%
±

0.
12

%
β
−

10
0

11
3m

11
/

2-
-8

8.
78

29
(1

6)
14

.1
±

0.
5

y
β
−

99
.8

6;
I
T

0.
14

11
4

0+
-9

0.
01

8
(1

6)
>

2.
1E

18
y

28
.7

3%
±

0.
42

%
2
β
−

11
5

1/
2+

-8
8.

08
76

(1
7)

53
.4

6
±

0.
05

h
β
−

10
0

11
5m

(1
1/

2)
-

-8
7.

90
66

(1
7)

44
.5

6
±

0.
24

d
β
−

10
0

11
6

0+
-8

8.
71

64
(1

7)
3.

3E
+

19
±

0.
4E

+
19

y
7.

49
%

±
0.

18
%

2
β
−

11
7

1/
2+

-8
6.

42
23

(2
0)

2.
49

±
0.

04
h

β
−

10
0

11
7m

(1
1/

2)
-

-8
6.

28
59

(2
0)

3.
36

±
0.

05
h

β
−

10
0

11
8

0+
-8

6.
70

6
(2

0)
50

.3
±

0.
2

m
β
−

10
0

11
9

3/
2+

-8
3.

98
(4

)
2.

69
±

0.
02

m
β
−

10
0

11
9m

(1
1/

2-
)

-8
3.

83
(4

)
2.

20
±

0.
02

m
β
−

10
0

12
0

0+
-8

3.
95

7
(4

)
50

.8
0
±

0.
21

s
β
−

10
0

12
1

(3
/

2+
)

-8
1.

06
(8

)
13

.5
±

0.
3

s
β
−

10
0

12
1m

(1
1/

2-
)

-8
0.

84
(8

)
8.

3
±

0.
8

s
β
−

10
0

12
2

0+
-8

0.
61

6
(4

)
5.

24
±

0.
03

s
β
−

10
0

12
3

(3
/

2+
)

-7
7.

32
(4

)
2.

10
±

0.
02

s
β
−

10
0

12
3m

(1
1/

2-
)

-7
7

(4
)

1.
82

±
0.

03
s

β
−

≤
10

0.
00

;I
T

12
4

0+
-7

6.
69

7
(9

)
1.

25
±

0.
02

s
β
−

10
0

12
5

(3
/

2+
)

-7
3.

35
(6

)
0.

68
±

0.
04

s
β
−

10
0;

β
−

10
0

12
6

0+
-7

2.
25

6
(4

)
0.

51
5
±

0.
01

7
s

β
−

10
0

12
7

(3
/

2+
)

-6
8.

44
(6

)
0.

37
±

0.
07

s
β
−

10
0

12
8

0+
-6

7.
25

(1
7)

0.
28

±
0.

04
s

β
−

10
0

12
9

(3
/

2+
)

-6
3.

31
(2

0)
0.

27
±

0.
04

s
13

0
0+

-6
1.

54
(1

6)
16

2
±

7
m

s
β
−

n
3.

5;
β
−

10
0

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

53

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

81
(5

/
2+

)
-6

5.
71

3
(6

)
70

.4
±

1
s

ǫ
10

0

82
1+

-6
8.

06
4

(6
)

8.
30

±
0.

2
s

ǫ
10

0

83
9/

2+
-7

2.
20

6
(1

9)
7.

08
±

0.
06

m
ǫ

10
0

83
m

3/
2-

-7
2.

14
4

(1
9)

2.
85

±
0.

02
m

I
T

40
;ǫ

60

84
(6

+
)

-7
3.

89
4

(4
)

39
.5
±

0.
8

m
ǫ

10
0

84
m

1+
-7

3.
82

7
(4

)
4.

6
±

0.
2

s
ǫ

10
0

85
(1

/
2)

-
-7

7.
84

2
(1

9)
2.

68
±

0.
05

h
ǫ

10
0

85
m

9/
2+

-7
7.

82
2

(1
9)

4.
86

±
0.

2
h

ǫ
10

0;
I
T
<

2.
0E

-3

86
4-

-7
9.

28
3

(1
4)

14
.7

4
±

0.
02

h
ǫ

10
0

86
m

(8
+

)
-7

9.
06

5
(1

4)
48

±
1

m
I
T

99
.3

1;
ǫ

0.
69

87
1/

2-
-8

3.
01

83
(1

6)
79

.8
±

0.
3

h
ǫ

10
0

87
m

9/
2+

-8
2.

63
75

(1
6)

13
.3

7
±

0.
03

h
ǫ

1.
57

;I
T

98
.4

3

88
4-

-8
4.

29
87

(1
9)

10
6.

62
6
±

0.
02

1
d

ǫ
10

0

89
1/

2-
-8

7.
70

96
(2

5)
st

a
b

le
10

0%
89

m
9/

2+
-8

6.
80

06
(2

5)
15

.6
63

±
0.

00
5

s
I
T

10
0

90
2-

-8
6.

49
53

(2
5)

64
.0

53
±

0.
02

h
β
−

10
0

90
m

7+
-8

5.
81

36
(2

5)
3.

19
±

0.
06

h
I
T

10
0;
β
−

0.
00

18

91
1/

2-
-8

6.
35

3
(3

)
58

.5
1
±

0.
06

d
β
−

10
0

91
m

9/
2+

-8
5.

79
7

(3
)

49
.7

1
±

0.
04

m
I
T

10
0;

β
−

<
1.

50

92
2-

-8
4.

81
8

(9
)

3.
54

±
0.

01
h

β
−

10
0

93
1/

2-
-8

4.
22

8
(1

1)
10

.1
8
±

0.
08

h
β
−

10
0

93
m

(9
/

2)
+

-8
3.

47
(1

1)
0.

82
±

0.
04

s
I
T

10
0

94
2-

-8
2.

35
3

(7
)

18
.7

±
0.

1
m

β
−

10
0

95
1/

2-
-8

1.
21

3
(7

)
10

.3
±

0.
1

m
β
−

10
0

96
0-

-7
8.

34
5

(7
)

5.
34

±
0.

05
s

β
−

10
0

96
m

8+
-7

7.
20

5
(7

)
9.

6
±

0.
2

s
β
−

10
0

97
(1

/
2-

)
-7

6.
13

(7
)

3.
75

±
0.

03
s

β
−

10
0;
β
−

n
0.

06

97
m

(9
/

2)
+

-7
5.

46
3

(7
)

1.
17

±
0.

03
s

β
−

n
<

0.
08

;
β
−

>
99

.3
0;

I
T
<

0.
70

97
m

2
(2

7/
2-

)
-7

2.
60

8
(7

)
14

2
±

8
m

s
I
T

98
.4

;β
−

1.
6

98
(0

)-
-7

2.
30

4
(8

)
0.

54
8
±

0.
00

2
s

β
−

10
0;
β
−

n
0.

33

98
m

(4
,5

)
-7

1.
89

4
(8

)
2.

0
±

0.
2

s
β
−

>
80

.0
0;

I
T

<
20

.0
0;

β
−

n
3.

4

99
(5

/
2+

)
-7

0.
65

9
(7

)
1.

48
4
±

0.
00

7
s

β
−

10
0;
β
−

n
1.

7

10
0

1-
,2

-
-6

7.
33

6
(1

1)
73

5
±

7
m

s
β
−

n
0.

92
;β

−

10
0

10
0m

(3
,4

,5
)

-6
7.

19
1

(1
1)

0.
94

±
0.

03
s

β
−

10
0

10
1

(5
/

2+
)

-6
5.

07
(8

)
0.

45
±

0.
02

s
β
−

10
0;

β
−

n
1.

94

10
2

H
ig

h
J

-6
1.

21
(2

0)
0.

36
±

0.
04

s
β
−

10
0;

β
−

n
4.

9;
β
−

10
0;

β
−

n
4.

9

10
3

(5
/

2+
)

-5
8.

5
(1

0)
0.

23
±

0.
02

s
β
−

10
0;
β
−

n
8

10
4

0
-5

4.
1

(4
)

19
7
±

4
m

s
β
−

10
0;

β
−

n

10
5

0
-5

0.
8

(5
)

85
+

5-
4

m
s

β
−

;β
−

n
<

82
.0

0

10
6

0
-4

6.
1

(5
)

62
+

25
-1

4
m

s
β
−

10
7

(5
/

2+
)

-4
2.

4
(5

)
41

+
15

-9
m

s
β
−

10
0

10
8

0
-3

7.
3

(6
)

25
+

66
-1

0
m

s
β
−

;β
−

n

40
Z

r
79

0
-4

7.
1

(4
)

56
±

30
m

s
ǫ

;ǫ
p

80
0+

-5
5.

5
(1

5)
4.

6
±

0.
6

s
ǫ

10
0;

ǫp

81
(3

/
2-

)
-5

8.
4

(1
6)

5.
5
±

0.
4

s
ǫ

10
0;

ǫp
0.

12

82
0+

-6
3.

94
(2

0)
32

±
5

s
ǫ

10
0

83
(1

/
2-

)
-6

5.
91

2
(7

)
41

.6
±

2.
4

s
ǫ

10
0;

ǫp

84
0+

-7
1.

42
2

(6
)

25
.8

±
0.

5
m

ǫ
10

0

85
(7

/
2+

)
-7

3.
17

5
(7

)
7.

86
±

0.
04

m
ǫ

10
0

85
m

(1
/

2-
)

-7
2.

88
3

(7
)

10
.9
±

0.
3

s
I
T
≤

92
.0

0;
ǫ
>

8.
00

86
0+

-7
7.

96
9

(4
)

16
.5
±

0.
1

h
ǫ

10
0

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

46

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

10
7

7/
2+

-8
6.

86
1

(1
2)

21
.7

±
0.

4
m

β
−

10
0

10
8

1+
-8

5.
03

1
(1

4)
16

.8
±

0.
5

s
β
−

10
0;

β
−

10
0;

I
T

10
9

7/
2+

-8
5.

01
1

(6
)

80
±

2
s

β
−

10
0

11
0

(G
E

4)
-8

2.
84

4
(1

9)
28

.5
±

1.
5

s
β
−

10
0;
β
−

10
0

11
1

(7
/

2+
)

-8
2.

30
4

(7
)

11
±

1
s

β
−

10
0

11
2

1+
-7

9.
73

(4
)

3.
45

±
0.

37
s

β
−

10
0;

β
−

10
0

11
3

(7
/

2+
)

-7
8.

76
7

(7
)

2.
80

±
0.

12
s

β
−

10
0

11
4

1+
-7

5.
71

(7
)

1.
85

±
0.

05
s

β
−

10
0

11
4m

(7
-)

-7
5.

51
(7

)
1.

86
±

0.
06

s
β
−

10
0

11
5

(7
/

2+
)

-7
4.

23
(8

)
0.

99
±

0.
05

s
β
−

10
0

11
6

1+
-7

0.
74

(7
)

0.
68

±
0.

06
s

β
−

10
0

11
6m

(6
-)

-7
0.

59
(7

)
0.

57
±

0.
05

s
β
−

10
0

11
7

(7
/

2+
)

-6
8.

89
7

(9
)

0.
44

±
0.

04
s

β
−

10
0

11
8

0
-6

4.
88

7
(2

4)
26

6
+

22
-2

1
m

s
β
−

10
0;

β
−

n
3.

1

11
9

(7
/

2+
)

-6
2.

85
(2

0)
17

1
±

18
m

s
β
−

10
0;

β
−

n
6.

4

12
0

0
-5

8.
81

(2
0)

13
6

+
14

-1
3

m
s

β
−

10
0;

β
−

n
<

5.
40

12
1

0
-5

6.
4

(3
)

15
1

+
67

-5
8

m
s

β
−

10
0;

β
−

n

46
P

d
92

0+
-5

5.
1

(5
)

0.
7

+
0.

4-
0.

2
s

ǫ
10

0

93
(9

/
2+

)
-5

9.
1

(4
)

1.
00

±
0.

09
s

ǫ
10

0;
ǫp

94
0+

-6
6.

10
2

(5
)

9.
6
±

0.
2

s
ǫ

10
0

95
(9

/
2+

)
-6

9.
96

6
(5

)
5
±

3
s

ǫ
10

0

95
m

(2
1/

2+
)

-6
8.

09
1

(5
)

13
.3
±

0.
3

s
ǫ

89
;I

T
11

;ǫ
p

0.
93

96
0+

-7
6.

18
3

(4
)

12
2
±

2
s

ǫ
10

0

97
(5

/
2+

)
-7

7.
80

6
(5

)
3.

10
±

0.
09

m
ǫ

10
0

98
0+

-8
1.

32
(5

)
17

.7
±

0.
3

m
ǫ

10
0

99
(5

/
2)

+
-8

2.
18

4
(5

)
21

.4
±

0.
2

m
ǫ

10
0

10
0

0+
-8

5.
22

6
(1

8)
3.

63
±

0.
09

d
ǫ

10
0

10
1

5/
2+

-8
5.

43
2

(5
)

8.
47

±
0.

06
h

ǫ
10

0

10
2

0+
-8

7.
92

9
(3

)
st

a
b

le
1.

02
%

±
0.

01
%

10
3

5/
2+

-8
7.

48
3

(3
)

16
.9

91
±

0.
01

9
d

ǫ
10

0

10
4

0+
-8

9.
39

3
(3

)
st

a
b

le
11

.1
4%

±
0.

08
%

10
5

5/
2+

-8
8.

41
6

(3
)

st
a

b
le

22
.3

3%
±

0.
08

%
10

6
0+

-8
9.

90
6

(3
)

st
a

b
le

27
.3

3%
±

0.
03

%
10

7
5/

2+
-8

8.
37

1
(3

)
6.

5E
+

6
±

0.
3E

+
6

y
β
−

10
0

10
7m

11
/

2-
-8

8.
15

6
(3

)
21

.3
±

0.
5

s
I
T

10
0

10
8

0+
-8

9.
52

1
(3

)
st

a
b

le
26

.4
6%

±
0.

09
%

10
9

5/
2+

-8
7.

60
3

(3
)

13
.7

01
2
±

0.
00

24
h

β
−

10
0

10
9m

11
/

2-
-8

7.
41

4
(3

)
4.

69
6
±

0.
00

3
m

I
T

10
0

11
0

0+
-8

8.
34

8
(7

)
st

a
b

le
11

.7
2%

±
0.

09
%

11
1

5/
2+

-8
6.

00
3

(7
)

23
.4
±

0.
2

m
β
−

10
0

11
1m

11
/

2-
-8

5.
83

1
(7

)
5.

5
±

0.
1

h
I
T

73
;β

−

27

11
2

0+
-8

6.
32

3
(7

)
21

.0
3
±

0.
05

h
β
−

10
0

11
3

(5
/

2+
)

-8
3.

59
1

(7
)

93
±

5
s

β
−

10
0

11
3m

(9
/

2-
)

-8
3.

51
(7

)
0.

3
±

0.
1

s
I
T

10
0

11
4

0+
-8

3.
49

1
(7

)
2.

42
±

0.
06

m
β
−

10
0

11
5

(5
/

2+
)

-8
0.

42
6

(1
4)

25
±

2
s

β
−

10
0

11
5m

(1
1/

2-
)

-8
0.

33
7

(1
4)

50
±

3
s

β
−

92
;I

T
8

11
6

0+
-7

9.
83

1
(7

)
11

.8
±

0.
4

s
β
−

10
0

11
7

(5
/

2+
)

-7
6.

42
4

(7
)

4.
3
±

0.
3

s
β
−

10
0

11
8

0+
-7

5.
39

1
(8

)
1.

9
±

0.
1

s
β
−

10
0

11
9

0
-7

1.
40

8
(8

)
0.

92
±

0.
01

s
β
−

10
0

12
0

0+
-7

0.
31

(9
)

0.
5
±

0.
1

s
β
−

10
0

12
1

(3
/

2+
)

-6
6.

3
(5

)
28

5
±

24
m

s
β
−

10
0;

β
−

n
≤

0.
80

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

51



P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

96
0+

-8
6.

08
04

(1
5)

st
a

b
le

5.
54

%
±

0.
14

%
97

5/
2+

-8
6.

12
(3

)
2.

83
±

0.
23

d
ǫ

10
0

98
0+

-8
8.

22
5

(6
)

st
a

b
le

1.
87

%
±

0.
03

%
99

5/
2+

-8
7.

62
02

(2
0)

st
a

b
le

12
.7

6%
±

0.
14

%
10

0
0+

-8
9.

22
22

(2
0)

st
a

b
le

12
.6

%
±

0.
07

%
10

1
5/

2+
-8

7.
95

29
(2

0)
st

a
b

le
17

.0
6%

±
0.

02
%

10
2

0+
-8

9.
10

12
(2

0)
st

a
b

le
31

.5
5%

±
0.

14
%

10
3

3/
2+

-8
7.

26
2

(2
0)

39
.2

47
±

0.
01

3
d

β
−

10
0

10
4

0+
-8

8.
09

2
(3

)
st

a
b

le
18

.6
2%

±
0.

27
%

10
5

3/
2+

-8
5.

93
1

(3
)

4.
44

±
0.

02
h

β
−

10
0

10
6

0+
-8

6.
32

1
(6

)
37

1.
8
±

1.
8

d
β
−

10
0

10
7

(5
/

2)
+

-8
3.

85
9

(9
)

3.
75

±
0.

05
m

β
−

10
0

10
8

0+
-8

3.
65

8
(9

)
4.

55
±

0.
05

m
β
−

10
0

10
9

(5
/

2+
)

-8
0.

73
5

(9
)

34
.5
±

1
s

β
−

10
0

11
0

0+
-8

0.
06

9
(9

)
11

.6
±

0.
6

s
β
−

10
0

11
1

5/
2+

-7
6.

78
2

(1
0)

2.
12

±
0.

07
s

β
−

10
0

11
2

0+
-7

5.
62

7
(1

0)
1.

75
±

0.
07

s
β
−

10
0

11
3

(1
/

2+
)

-7
1.

87
(4

)
0.

80
±

0.
05

s
β
−

10
0;

β
−

10
0

11
4

0+
-7

0.
21

5
(1

2)
0.

52
±

0.
05

s
β
−

10
0

11
5

(3
/

2+
)

-6
6.

19
(9

)
31

8
±

19
m

s
β
−

;
β
−

10
0;

β
−

n
;

β
−

10
0;

β
−

n
;
β
−

10
0;

β
−

n

11
6

0+
-6

4.
16

(2
0)

20
4

+
32

-2
9

m
s

β
−

11
7

0
-5

9.
56

(2
0)

14
2

+
18

-1
7

m
s

β
−

10
0

11
8

0+
-5

7.
3

(3
)

12
3

+
48

-3
5

m
s

β
−

10
0;

β
−

n

45
R

h
90

0
-5

2
(4

)
12

+
9-

4
m

s
ǫ

?;
ǫ

?

91
(9

/
2+

)
-5

8.
8

(4
)

1.
47

±
0.

22
s

ǫ
;ǫ

92
(6

+
)

-6
2.

99
9

(4
)

4.
66

±
0.

25
s

ǫ
10

0;
ǫ

10
0

93
(9

/
2+

)
-6

9.
01

7
(3

)
12

.2
±

0.
7

s
ǫ

10
0

94
(4

+
)

-7
2.

90
7

(4
)

66
±

6
s

ǫp
1.

8;
ǫ

10
0

94
m

(8
+

)
-7

2.
60

7
(4

)
25

.8
±

0.
2

s
ǫ

10
0

95
9/

2+
-7

8.
34

2
(4

)
5.

02
±

0.
1

m
ǫ

10
0

95
m

(1
/

2)
-

-7
7.

79
9

(4
)

1.
96

±
0.

04
m

I
T

88
;ǫ

12

96
G

E
6+

-7
9.

68
8

(1
0)

9.
90

±
0.

1
m

ǫ
10

0

96
m

3+
-7

9.
63

6
(1

0)
1.

51
±

0.
02

m
I
T

60
;ǫ

40

97
9/

2+
-8

2.
6

(4
)

30
.7
±

0.
6

m
ǫ

10
0

97
m

1/
2-

-8
2.

34
(4

)
46

.2
±

1.
6

m
ǫ

94
.4

;I
T

5.
6

98
(2

)+
-8

3.
17

5
(1

2)
8.

72
±

0.
12

m
ǫ

10
0;

I
T

89
;ǫ

11

99
1/

2-
-8

5.
57

7
(7

)
16

.1
±

0.
2

d
ǫ

10
0

99
m

9/
2+

-8
5.

51
2

(7
)

4.
7
±

0.
1

h
ǫ
>

99
.8

4;
I
T
<

0.
16

10
0

1-
-8

5.
58

7
(1

8)
20

.8
±

0.
1

h
ǫ

10
0

10
0m

(5
+

)
-8

5.
47

9
(1

8)
4.

6
±

0.
2

m
I
T
≈

98
.3

0;
ǫ
≈

1.
70

10
1

1/
2-

-8
7.

41
2

(6
)

3.
3
±

0.
3

y
ǫ

10
0

10
1m

9/
2+

-8
7.

25
4

(6
)

4.
34

±
0.

01
d

ǫ
92

.8
;I

T
7.

2

10
2

(1
-,

2-
)

-8
6.

77
8

(5
)

20
7.

3
±

1.
7

d
ǫ

78
;β

−

22

10
2m

6(
+

)
-8

6.
63

8
(5

)
3.

74
2
±

0.
01

y
ǫ

99
.7

7;
I
T

0.
23

10
3

1/
2-

-8
8.

02
6

(3
)

st
a

b
le

10
0%

10
3m

7/
2+

-8
7.

98
6

(3
)

56
.1

14
±

0.
00

9
m

I
T

10
0

10
4

1+
-8

6.
95

3
(3

)
42

.3
±

0.
4

s
β
−

99
.5

5;
ǫ

0.
45

10
4m

5+
-8

6.
82

4
(3

)
4.

34
±

0.
03

m
β
−

0.
13

;I
T

99
.8

7

10
5

7/
2+

-8
7.

84
9

(4
)

35
.3

6
±

0.
06

h
β
−

10
0

10
5m

1/
2-

-8
7.

71
9

(4
)

42
.9
±

0.
3

s
I
T

10
0

10
6

1+
-8

6.
36

(6
)

30
.0

7
±

0.
35

s
β
−

10
0

10
6m

(6
)+

-8
6.

22
3

(6
)

13
1
±

2
m

β
−

10
0

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

50

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

87
(9

/
2)

+
-7

9.
34

8
(4

)
1.

68
±

0.
01

h
ǫ

10
0

87
m

(1
/

2)
-

-7
9.

01
2

(4
)

14
.0
±

0.
2

s
I
T

10
0

88
0+

-8
3.

62
9

(6
)

83
.4
±

0.
3

d
ǫ

10
0

89
9/

2+
-8

4.
87

7
(4

)
78

.4
1
±

0.
12

h
ǫ

10
0

89
m

1/
2-

-8
4.

28
9

(4
)

4.
16

1
±

0.
01

7
m

I
T

93
.7

7;
ǫ

6.
23

90
0+

-8
8.

77
42

(2
2)

st
a

b
le

51
.4

5%
±

0.
4%

90
m

5-
-8

6.
45

52
(2

2)
80

9.
2
±

2
m

s
I
T

10
0

91
5/

2+
-8

7.
89

73
(2

2)
st

a
b

le
11

.2
2%

±
0.

05
%

92
0+

-8
8.

46
07

(2
2)

st
a

b
le

17
.1

5%
±

0.
08

%
93

5/
2+

-8
7.

12
38

(2
2)

1.
61

E
+

6
±

0.
05

E
+

6
y

β
−

10
0

94
0+

-8
7.

27
25

(2
3)

st
a

b
le

17
.3

8%
±

0.
28

%
95

5/
2+

-8
5.

66
33

(2
2)

64
.0

32
±

0.
00

6
d

β
−

10
0

96
0+

-8
5.

44
77

(2
5)

2.
35

E
+

19
±

0.
21

E
+

19
y

2.
8%

±
0.

09
%

2
β
−

97
1/

2+
-8

2.
95

15
(2

5)
16

.7
49

±
0.

00
8

h
β
−

10
0

98
0+

-8
1.

29
6

(9
)

30
.7
±

0.
4

s
β
−

10
0

99
(1

/
2+

)
-7

7.
62

6
(1

1)
2.

1
±

0.
1

s
β
−

10
0

10
0

0+
-7

6.
38

4
(8

)
7.

1
±

0.
4

s
β
−

10
0

10
1

(3
/

2+
)

-7
3.

17
3

(9
)

2.
3
±

0.
1

s
β
−

10
0

10
2

0+
-7

1.
59

5
(9

)
2.

9
±

0.
2

s
β
−

10
0

10
3

(5
/

2-
)

-6
7.

82
5

(1
0)

1.
32

±
0.

11
s

β
−

10
0;

β
−

n
≤

1.
00

10
4

0+
-6

5.
73

3
(1

0)
0.

87
±

0.
06

s
β
−

10
0;

β
−

n
≤

1.
00

10
5

0
-6

1.
47

4
(1

2)
0.

66
±

0.
07

s
β
−

10
0;

β
−

n
≤

2.
00

10
6

0+
-5

9
(3

)
19

1
±

19
m

s
β
−

10
0;

β
−

n
≤

7.
00

10
7

0
-5

4.
3

(3
)

13
8
±

4
m

s
β
−

10
0;

β
−

n
≤

23
.0

0

10
8

0+
-5

1.
4

(4
)

73
±

4
m

s
β
−

10
0;

β
−

n

10
9

0
-4

6.
2

(5
)

63
+

38
-1

7
m

s
β
−

;β
−

n

11
0

0+
-4

2.
9

(6
)

37
+

17
-9

m
s

β
−

41
N

b
82

(0
+

)
-5

2.
2

(3
)

50
±

5
m

s
ǫ

10
0;

ǫp

83
(5

/
2+

)
-5

8.
4

(3
)

3.
8
±

0.
2

s
ǫ

10
0

84
(1

+
,2

+
,3

+
)

-6
1

(3
)

9.
8
±

0.
9

s
ǫ

10
0;

ǫp

85
(9

/
2+

)
-6

6.
28

(4
)

20
.5
±

1.
2

s
ǫ

10
0;

I
T

;ǫ
;ǫ

;I
T

86
(6

+
)

-6
9.

13
4

(6
)

88
±

1
s

ǫ
10

0

87
(1

/
2-

)
-7

3.
87

5
(7

)
3.

75
±

0.
09

m
ǫ

10
0

87
m

(9
/

2+
)

-7
3.

87
1

(7
)

2.
6
±

0.
1

m
ǫ

88
(8

+
)

-7
6.

18
(5

)
14

.5
5
±

0.
06

m
ǫ

10
0;

ǫ
10

0

89
(9

/
2+

)
-8

0.
65

(3
)

2.
03

±
0.

07
h

ǫ
10

0

89
m

(1
/

2)
-

-8
0.

62
(3

)
66

±
2

m
ǫ

10
0

90
8+

-8
2.

66
3

(5
)

14
.6

0
±

0.
05

h
ǫ

10
0

90
m

4-
-8

2.
53

8
(5

)
18

.8
1
±

0.
06

s
I
T

10
0

91
9/

2+
-8

6.
63

9
(4

)
6.

8E
+

2
±

1.
3E

+
2

y
ǫ

10
0

91
m

1/
2-

-8
6.

53
5

(4
)

60
.8

6
±

0.
22

d
I
T

96
.6

;ǫ
3.

4

92
(7

)+
-8

6.
45

5
(3

)
3.

47
E

+
7
±

0.
24

E
+

7
y

ǫ
10

0;
β
−

<
0.

05

92
m

(2
)+

-8
6.

31
9

(3
)

10
.1

5
±

0.
02

d
ǫ

10
0

93
9/

2+
-8

7.
21

42
(2

3)
st

a
b

le
10

0%
93

m
1/

2-
-8

7.
18

34
(2

3)
16

.1
2
±

0.
12

y
I
T

10
0

94
6+

-8
6.

37
04

(2
3)

2.
03

E
+

4
±

0.
16

E
+

4
y

β
−

10
0

94
m

3+
-8

6.
32

95
(2

3)
6.

26
3
±

0.
00

4
m

I
T

99
.5

;β
−

0.
5

95
9/

2+
-8

6.
78

63
(1

6)
34

.9
91

±
0.

00
6

d
β
−

10
0

95
m

1/
2-

-8
6.

55
06

(1
6)

3.
61

±
0.

03
d

I
T

94
.4

;β
−

5.
6

96
6+

-8
5.

60
8

(4
)

23
.3

5
±

0.
05

h
β
−

10
0

97
9/

2+
-8

5.
61

03
(2

3)
72

.1
±

0.
7

m
β
−

10
0

97
m

1/
2-

-8
4.

86
69

(2
3)

58
.7
±

1.
8

s
I
T

10
0

98
1+

-8
3.

53
3

(6
)

2.
86

±
0.

06
s

β
−

10
0

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

47



P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

98
m

(5
+

)
-8

3.
44

9
(6

)
51

.3
±

0.
4

m
β
−

99
.9

;I
T
<

0.
20

99
9/

2+
-8

2.
33

(1
2)

15
.0
±

0.
2

s
β
−

10
0

99
m

1/
2-

-8
1.

96
5

(1
2)

2.
5
±

0.
2

m
β
−

>
96

.2
0;
I
T
<

3.
80

10
0

1+
-7

9.
80

6
(8

)
1.

5
±

0.
2

s
β
−

10
0

10
0m

(5
+

)
-7

9.
49

2
(8

)
2.

99
±

0.
11

s
β
−

10
0

10
1

(5
/

2+
)

-7
8.

88
6

(4
)

7.
1
±

0.
3

s
β
−

10
0

10
2

(4
+

)
-7

6.
31

4
(4

)
4.

3
±

0.
4

s
β
−

10
0;

β
−

10
0

10
3

(5
/

2+
)

-7
5.

02
3

(4
)

1.
5
±

0.
2

s
β
−

10
0

10
4

(1
+

)
-7

1.
82

8
(4

)
4.

9
±

0.
3

s
β
−

10
0;

β
−

n
0.

06

10
4m

0
-7

1.
61

3
(4

)
0.

94
±

0.
04

s
β
−

10
0;
β
−

n
0.

05

10
5

(5
/

2+
)

-6
9.

91
(4

)
2.

95
±

0.
06

s
β
−

10
0;

β
−

n
1.

7

10
6

0
-6

6.
19

8
(5

)
0.

93
±

0.
04

s
β
−

10
0;

β
−

n
4.

5

10
7

0
-6

3.
71

8
(8

)
30

0
±

9
m

s
β
−

10
0;

β
−

n
8

10
8

(2
+

)
-5

9.
56

(1
0)

22
0
±

18
m

s
β
−

10
0;
β
−

n
8

10
9

(5
/

2)
-5

6.
8

(3
)

10
6
±

9
m

s
β
−

10
0;
β
−

n
<

15
.0

0

11
0

0
-5

2.
3

(3
)

86
±

6
m

s
β
−

10
0;

β
−

n
40

11
1

(5
/

2+
)

-4
9

(4
)

51
+

6-
5

m
s

β
−

11
2

(2
+

)
-4

4.
4

(5
)

33
+

9-
6

m
s

β
−

42
M

o
83

0
-4

6.
7

(4
)

6
+

30
-3

m
s

ǫ
10

0

84
0+

-5
4.

5
(4

)
2.

3
±

0.
3

s
ǫ

10
0;
ǫp

85
(1

/
2-

)
-5

7.
51

(1
6)

3.
2
±

0.
2

s
ǫ

;ǫ
p
≈

0.
14

86
0+

-6
4.

11
(4

)
19

.1
±

0.
3

s
ǫ

10
0

87
7/

2+
-6

6.
88

3
(4

)
14

.0
2
±

0.
26

s
ǫ

10
0;
ǫp

15

88
0+

-7
2.

68
6

(4
)

8.
0
±

0.
2

m
ǫ

10
0

89
(9

/
2+

)
-7

5.
01

5
(4

)
2.

11
±

0.
1

m
ǫ

10
0

89
m

(1
/

2-
)

-7
4.

62
7

(4
)

19
0
±

15
m

s
I
T

10
0

90
0+

-8
0.

17
4

(6
)

5.
56

±
0.

09
h

ǫ
10

0

91
9/

2+
-8

2.
20

8
(1

1)
15

.4
9
±

0.
01

m
ǫ

10
0

91
m

1/
2-

-8
1.

55
5

(1
1)

64
.6
±

0.
6

s
ǫ

50
;I

T
50

92
0+

-8
6.

80
9

(4
)

st
a

b
le

14
.5

3%
±

0.
3%

93
5/

2+
-8

6.
80

8
(4

)
4.

0E
+

3
±

0.
8E

+
3

y
ǫ

10
0

93
m

21
/

2+
-8

4.
38

3
(4

)
6.

85
±

0.
07

h
I
T

99
.8

8;
ǫ

0.
12

94
0+

-8
8.

41
41

(1
5)

st
a

b
le

9.
15

%
±

0.
09

%
95

5/
2+

-8
7.

71
19

(1
5)

st
a

b
le

15
.8

4%
±

0.
11

%
96

0+
-8

8.
79

49
(1

5)
st

a
b

le
16

.6
7%

±
0.

15
%

97
5/

2+
-8

7.
54

48
(1

5)
st

a
b

le
9.

6%
±

0.
14

%
98

0+
-8

8.
11

61
(1

5)
st

a
b

le
24

.3
9%

±
0.

37
%

99
1/

2+
-8

5.
97

02
(1

5)
65

.9
76

±
0.

02
4

h
β
−

10
0

10
0

0+
-8

6.
18

78
(2

0)
7.

3E
+

18
±

0.
4E

+
18

y
9.

82
%

±
0.

31
%

2
β
−

10
0

10
1

1/
2+

-8
3.

51
47

(2
0)

14
.6

1
±

0.
03

m
β
−

10
0

10
2

0+
-8

3.
57

3
(9

)
11

.3
±

0.
2

m
β
−

10
0

10
3

(3
/

2+
)

-8
0.

97
(1

0)
67

.5
±

1.
5

s
β
−

10
0

10
4

0+
-8

0.
35

9
(9

)
60

±
2

s
β
−

10
0

10
5

(5
/

2-
)

-7
7.

34
6

(9
)

35
.6
±

1.
6

s
β
−

10
0

10
6

0+
-7

6.
14

4
(9

)
8.

73
±

0.
12

s
β
−

10
0

10
7

(5
/

2+
)

-7
2.

56
1

(1
0)

3.
5
±

0.
5

s
β
−

10
0

10
8

0+
-7

0.
76

6
(1

0)
1.

09
±

0.
02

s
β
−

10
0;

β
−

n
<

0.
50

10
9

(7
/

2-
)

-6
6.

67
6

(1
1)

66
0
±

45
m

s
β
−

10
0;
β
−

n
1.

3

11
0

0+
-6

4.
55

2
(2

4)
0.

27
±

0.
01

s
β
−

10
0;
β
−

n
2

11
1

0
-6

0.
06

(2
0)

22
0

+
41

-3
6

m
s

β
−

;β
−

n
≤

12

11
2

0+
-5

7.
6

(3
)

12
0

+
13

-1
1

m
s

β
−

11
3

0
-5

2.
9

(3
)

78
+

6-
5

m
s

β
−

11
4

0+
-5

0
(4

)
60

+
13

-9
m

s
β
− C
on

ti
n

u
ed

on
n

ex
t

pa
ge

48

P
o

ck
et

b
o

o
k

o
f

D
at

a
fo

r
N

u
cl

ea
r

E
n

g
in

ee
rs

T
ab

le
8.

1
–

C
on

ti
n

u
ed

fr
om

pr
ev

io
u

s
pa

ge
Z

E
l

A
J
π

∆
[M

e
V

]
T

1
/
2
,Γ

A
b

u
n

d
a

n
ce

D
e

ca
y

M
o

d
e

11
5

0
-4

4.
7

(4
)

51
+

79
-1

9
m

s
β
−

;β
−

n

43
T

c
85

0
-4

6
(4

)
≈

0.
5

s
p

?

86
(0

+
)

-5
1.

3
(3

)
54

±
7

m
s

ǫ
10

0;
ǫp

87
(9

/
2+

)
-5

7.
69

(4
)

2.
2
±

0.
2

s
ǫ

10
0

88
(3

+
)

-6
1.

67
9

(4
)

5.
8
±

0.
2

s
ǫ

10
0;

ǫ
10

0

89
(9

/
2+

)
-6

7.
39

5
(4

)
12

.8
±

0.
9

s
ǫ

10
0

89
m

(1
/

2-
)

-6
7.

33
2

(4
)

12
.9
±

0.
8

s
ǫ

10
0;

I
T
<

0.
01

90
1+

-7
0.

72
4

(3
)

8.
7
±

0.
2

s
ǫ

10
0

90
m

(6
+

)
-7

0.
22

4
(3

)
49

.2
±

0.
4

s
ǫ

10
0

91
(9

/
2)

+
-7

5.
98

7
(3

)
3.

14
±

0.
02

m
ǫ

10
0

91
m

(1
/

2)
-

-7
5.

84
8

(3
)

3.
3
±

0.
1

m
ǫ

10
0;

I
T
<

1.
00

92
(8

)+
-7

8.
92

5
(4

)
4.

25
±

0.
15

m
ǫ

10
0

93
9/

2+
-8

3.
60

7
(4

)
2.

75
±

0.
05

h
ǫ

10
0

93
m

1/
2-

-8
3.

21
5

(4
)

43
.5
±

1
m

I
T

77
.4

;ǫ
22

.6

94
7+

-8
4.

15
8

(4
)

29
3
±

1
m

ǫ
10

0

94
m

(2
)+

-8
4.

08
2

(4
)

52
.0
±

1
m

ǫ
10

0;
I
T
<

0.
10

95
9/

2+
-8

6.
02

1
(5

)
20

.0
±

0.
1

h
ǫ

10
0

95
m

1/
2-

-8
5.

98
2

(5
)

61
±

2
d

ǫ
96

.1
2;

I
T

3.
88

96
7+

-8
5.

82
2

(5
)

4.
28

±
0.

07
d

ǫ
10

0

96
m

4+
-8

5.
78

7
(5

)
51

.5
±

1
m

I
T

98
;ǫ

2

97
9/

2+
-8

7.
22

4
(4

)
4.

21
E

+
6
±

0.
16

E
+

6
y

ǫ
10

0

97
m

1/
2-

-8
7.

12
8

(4
)

91
.0
±

0.
6

d
I
T

96
.0

6;
ǫ

3.
94

98
(6

)+
-8

6.
43

2
(4

)
4.

2E
+

6
±

0.
3E

+
6

y
β
−

10
0

99
9/

2+
-8

7.
32

71
(1

7)
2.

11
1E

+
5
±

0.
01

2E
+

5
y

β
−

10
0

99
m

1/
2-

-8
7.

18
44

(1
7)

6.
00

67
±

5.
0E

-4
h

I
T

10
0;

β
−

0.
00

37

10
0

1+
-8

6.
02

02
(2

0)
15

.4
6
±

0.
19

s
β
−

10
0;

ǫ
0.

00
26

10
1

9/
2+

-8
6.

33
9

(2
4)

14
.0

2
±

0.
01

m
β
−

10
0

10
2

1+
-8

4.
56

9
(9

)
5.

28
±

0.
15

s
β
−

10
0;

β
−

98
;I

T
2

10
3

5/
2+

-8
4.

6
(1

0)
54

.2
±

0.
8

s
β
−

10
0

10
4

(3
+

)
-8

2.
50

9
(2

5)
18

.3
±

0.
3

m
β
−

10
0

10
5

(3
/

2-
)

-8
2.

29
(4

)
7.

6
±

0.
1

m
β
−

10
0

10
6

(2
+

)
-7

9.
77

4
(1

3)
35

.6
±

0.
6

s
β
−

10
0

10
7

(3
/

2-
)

-7
8.

74
6

(9
)

21
.2
±

0.
2

s
β
−

10
0

10
8

(2
)+

-7
5.

91
9

(9
)

5.
17

±
0.

07
s

β
−

10
0

10
9

(5
/

2+
)

-7
4.

27
9

(1
0)

0.
86

±
0.

04
s

β
−

10
0;

β
−

n
0.

08

11
0

(2
+

)
-7

1.
03

1
(1

0)
0.

92
±

0.
03

s
β
−

10
0;

β
−

n
0.

04

11
1

(5
/

2+
)

-6
9.

02
1

(1
1)

35
0
±

21
m

s
β
−

10
0;

β
−

n
0.

85

11
2

0
-6

5.
25

3
(6

)
0.

29
±

0.
02

s
β
−

10
0;

β
−

n
4

11
3

>
5/

2
-6

2.
88

(1
0)

16
0

+
50

-4
0

m
s

β
−

;β
−

n
2.

1

11
4

>
3

-5
8.

85
(2

0)
10

0
±

20
m

s
β
−

10
0;

β
−

n
?;

β
−

10
0;

β
−

n
?

11
5

0
-5

6.
1

(3
)

83
+

20
-1

3
m

s
β
−

;β
−

n

11
6

0
-5

1.
5

(3
)

56
+

15
-1

0
m

s
β
−

11
7

(5
/

2+
)

-4
8.

4
(4

)
85

+
95

-3
0

m
s

β
−

44
R

u
88

0+
-5

4.
4

(3
)

1.
2

+
0.

3-
0.

2
s

ǫ
10

0

89
(9

/
2+

)
-5

8.
1

(3
)

1.
5
±

0.
2

s
ǫ

10
0;

ǫp
<

0.
15

90
0+

-6
4.

88
3

(4
)

11
.7
±

0.
9

s
ǫ

10
0

91
(9

/
2+

)
-6

8.
23

9
(3

)
7.

9
±

0.
4

s
ǫ

10
0;

I
T

;
ǫ
>

0.
00

;
ǫp

>

0.
00

92
0+

-7
4.

30
1

(3
)

3.
65

±
0.

05
m

ǫ
10

0

93
(9

/
2)

+
-7

7.
21

4
(4

)
59

.7
±

0.
6

s
ǫ

10
0

93
m

(1
/

2)
-

-7
6.

47
9

(4
)

10
.8
±

0.
3

s
ǫ

78
;I

T
22

;ǫ
p

0.
03

94
0+

-8
2.

57
9

(4
)

51
.8
±

0.
6

m
ǫ

10
0

95
5/

2+
-8

3.
45

8
(1

0)
1.

64
3
±

0.
01

3
h

ǫ
10

0

C
on

ti
n

u
ed

on
n

ex
t

pa
ge

49


