
Z=28-45 Part 1 of 3

Ni50 Ni51

(7/2-)

Ni52

0+
38 ms

ECp

Cu52

Ni53

(7/2-)
45 ms

ECp

Cu53

Ni54

0+

EC

Cu54

Zn54

0+

Ni55

7/2-
212.1 ms

EC

Cu55

EC

Zn55

Ni56

0+
6.077 d

EC

Cu56

Zn56

0+

Ga56

Ni57

3/2-
35.60 h

Cu57

3/2-
199.4 ms

EC

Zn57

(7/2-)
40 ms

ECp

Ga57

Cu58

1+
3.204 s

EC

Zn58

0+
65 ms

EC

Ga58

Ge58

0+

Ni59

3/2-
7.6E+4 y

EC

Cu59

3/2-
81.5 s

EC

Zn59

3/2-
182.0 ms

ECp

Ga59

Ge59

Cu60

2+
23.7 m

EC

Zn60

0+
2.38 m

EC

Ga60

Ge60

As60

Cu61

3/2-
3.333 h

EC

Zn61

3/2-
89.1 s

EC

Ga61

(3/2-)
0.15 s

EC

Ge61

(3/2-)
40 ms

ECp

As61

Cu62

1+
9.74 m

EC

Zn62

0+
9.186 h

EC

Ga62

0+
116.12 ms

EC

Ge62

0+

EC

As62

Ni63

1/2-
100.1 y

β-

Zn63

3/2-
38.47 m

EC

Ga63

3/2-,5/2-
32.4 s

EC

Ge63
95 ms

EC

As63

Cu64

1+
12.700 h

EC,β-

Ga64

0+
2.627 m

EC

Ge64

0+
63.7 s

EC

As64

Ni65

5/2-
2.5172 h

β-

Zn65

5/2-
244.26 d

EC

Ga65

3/2-
15.2 m

EC

Ge65

(3/2)-
30.9 s

ECp

As65
0.19 s

EC

Se65

ECp

Ni66

0+
54.6 h

β-

Cu66

1+
5.120 m

β-

Ga66

0+
9.49 h

EC

Ge66

0+
2.26 h

EC

As66
95.77 ms

EC

Se66

0+

EC

Ni67

(1/2-)
21 s

β-

Cu67

3/2-
61.83 h

β-

Ga67

3/2-
3.2612 d

EC

Ge67

1/2-
18.9 m

EC

As67

(5/2-)
42.5 s

EC

Se67
60 ms

ECp

Br67

Ni68

0+
19 s

β-

Cu68

1+
31.1 s

β-
*

Ga68

1+
67.629 m

EC

Ge68

0+
270.8 d

EC

As68

3+
151.6 s

EC

Se68

0+
35.5 s

EC

Br68

(3+)
1.5 Us

p

Ni69
11.4 s

β-

Cu69

3/2-
2.85 m

β-

Zn69

1/2-
56.4 m

β-
*

Ge69

5/2-
39.05 h

EC

As69

5/2-
15.2 m

EC

Se69

(3/2-)
27.4 s

ECp

Br69

Kr69

Ni70

0+

Cu70

(1+)
4.5 s

β-
*

Ga70

1+
21.14 m

EC,β-

As70

4(+)
52.6 m

EC

Se70

0+
41.1 m

EC

Br70
79.1 ms

EC
*

Kr70

0+

Ni71
1.86 s

β-

Cu71

(3/2-)
19.5 s

β-

Zn71

1/2-
2.45 m

β-
*

Ge71

1/2-
11.43 d

EC
*

As71

5/2-
65.28 h

EC

Se71

3/2-,5/2-
4.74 m

EC

Br71

5/2-
21.4 s

EC

Kr71
64 ms

ECp

Rb71

Ni72

0+
2.1 s

β-

Cu72

(1+)
6.6 s

β-

Zn72

0+
46.5 h

β-

Ga72

3-
14.10 h

β-
*

As72

2-
26.0 h

EC

Se72

0+
8.40 d

EC

Br72

3+
78.6 s

EC
*

Kr72

0+
17.2 s

EC

Rb72

Ni73

(7/2+)
0.70 s

β-n

Cu73
3.9 s

β-

Zn73

(1/2)-
23.5 s

β-
*

Ga73

3/2-
4.86 h

β-

*

As73

3/2-
80.30 d

EC

Se73

9/2+
7.15 h

EC
*

Br73

1/2-
3.4 m

EC

Kr73

5/2-
27.0 s

ECp

Rb73

Sr73

ECp

Ni74

0+
0.54 s

β-n

Cu74

(1+,3+)
1.594 s

β-

Zn74

0+
95.6 s

β-

Ga74

(3-)
8.12 m

β-
*

As74

2-
17.77 d

EC,β-

Br74

(0-)
25.4 m

EC
*

Kr74

0+
11.50 m

EC

Rb74

(0+)
64.9 ms

EC

Sr74

0+

Ni75

(7/2+)
0.6 s

β-n

Cu75
1.224 s

β-n

Zn75

(7/2+)
10.2 s

β-

Ga75

3/2-
126 s

β-

Ge75

1/2-
82.78 m

β-
*

*

Se75

5/2+
119.779 d

EC

Br75

3/2-
96.7 m

EC

Kr75

(5/2)+
4.3 m

EC

Rb75

(3/2-,5/2-)
19.0 s

EC

Sr75
71 ms

ECp

Ni76

0+
0.24 s

β-n

Cu76
0.641 s

β-n
*

Zn76

0+
5.7 s

β-

Ga76

(2+,3+)
32.6 s

β-

As76

2-
1.0778 d

β-

Br76

1-
16.2 h

EC
*

Kr76

0+
14.8 h

EC

Rb76

1(-)
36.5 s

EC

Sr76

0+
8.9 s

EC

Ni77

Cu77
469 ms

β-n

Zn77

(7/2+)
2.08 s

β-
*

Ga77

(3/2-)
13.2 s

β-

Ge77

7/2+
11.30 h

β-
*

As77

3/2-
38.83 h

β-

*

Br77

3/2-
57.036 h

EC
*

Kr77

5/2+
74.4 m

EC

Rb77

3/2-
3.77 m

EC

Sr77

5/2+
9.0 s

ECp

Y77

ECp

Ni78

0+

β-

Cu78
342 ms

β-

Zn78

0+
1.47 s

β-

Ga78

(3+)
5.09 s

β-

Ge78

0+
88.0 m

β-

As78

2-
90.7 m

β-

Br78

1+
6.46 m

EC,β-
*

Rb78

0(+)
17.66 m

EC
*

Sr78

0+
2.5 m

EC

Y78

Cu79
188 ms

β-n

Zn79

(9/2+)
995 ms

β-n

Ga79

(3/2-)
2.847 s

β-n

Ge79

(1/2)-
18.98 s

β-
*

As79

3/2-
9.01 m

β-

Se79

7/2+
1.13E6 y

β-
*

*

Kr79

1/2-
35.04 h

EC
*

Rb79

5/2+
22.9 m

EC

Sr79

3/2(-)
2.25 m

EC

Y79

(5/2+)
14.8 s

ECp

Zr79

Cu80

β-

Zn80

0+
0.545 s

β-n

Ga80

(3)
1.697 s

β-n

Ge80

0+
29.5 s

β-

As80

1+
15.2 s

β-

Br80

1+
17.68 m

EC,β-
*

Rb80

1+
34 s

EC

Sr80

0+
106.3 m

EC

Y80

(3,4,5)
35 s

EC

Zr80

0+

Zn81
0.29 s

β-n

Ga81

(5/2-)
1.217 s

β-n

Ge81

(9/2+)
7.6 s

β-
*

As81

3/2-
33.3 s

β-

Se81

1/2-
18.45 m

β-
*

Kr81

7/2+
2.29E+5 y

EC
*

Rb81

3/2-
4.576 h

EC
*

Sr81

1/2-
22.3 m

EC

Y81

(5/2+)
70.4 s

EC

Zr81
15 s

ECp

Nb81

Zn82

0+

β-

Ga82

(1,2,3)
0.599 s

β-n

Ge82

0+
4.60 s

β-

As82

(1+)
19.1 s

β-
*

Br82

5-
35.30 h

β-
*

Rb82

1+
1.273 m

EC
*

Sr82

0+
25.55 d

EC

Y82

1+
9.5 s

EC

Zr82

0+
32 s

EC

Nb82

Zn83

(5/2+)

β-

Ga83
0.31 s

β-n

Ge83

(5/2+)
1.85 s

β-

As83

(5/2-,3/2-)
13.4 s

β-

Se83

9/2+
22.3 m

β-
*

Br83

3/2-
2.40 h

β-

*

Rb83

5/2-
86.2 d

EC
*

Sr83

7/2+
32.41 h

EC
*

Y83

(9/2+)
7.08 m

EC
*

Zr83

(1/2-)
44 s

ECp

Nb83

(5/2+)
4.1 s

EC

Mo83

Ga84
85 ms

β-n

Ge84

0+
947 ms

β-n

As84

(3-)
4.5 s

β-n

Se84

0+
3.10 m

β-

Br84

2-
31.80 m

β-
*

Rb84

2-
32.77 d

EC,β-
*

Y84

1+
4.6 s

EC
*

Zr84

0+
25.9 m

EC

Nb84

3+
12 s

ECp

Mo84

0+

EC

Ga85

(3/2-)

β-

Ge85
535 ms

β-n

As85

(3/2-)
2.021 s

β-n

Se85

(5/2+)
31.7 s

β-

Br85

3/2-
2.90 m

β-

Kr85

9/2+
10.756 y

β-
*

Sr85

9/2+
64.84 d

EC
*

Y85

(1/2)-
2.68 h

EC
*

Zr85

7/2+
7.86 m

EC
*

Nb85

(9/2+)
20.9 s

EC

Mo85

Tc85

Ga86

Ge86

0+

As86
0.945 s

β-n

Se86

0+
15.3 s

β-

Br86

(2-)
55.1 s

β-

Rb86

2-
18.631 d

EC,β-
*

Y86

4-
14.74 h

EC
*

Zr86

0+
16.5 h

EC

Nb86

(5+)
88 s

EC
*

Mo86

0+
19.6 s

EC

Tc86

Ge87

(5/2+)

β-

As87

(3/2-)
0.48 s

β-n

Se87

(5/2+)
5.29 s

β-n

Br87

3/2-
55.60 s

β-n

Kr87

5/2+
76.3 m

β-

*

Y87

1/2-
79.8 h

EC
*

Zr87

(9/2)+
1.68 h

EC
*

Nb87

(9/2+)
2.6 m

EC
*

Mo87

(7/2+)
13.4 s

ECp

Tc87

(9/2+)

Ru87

Ge88

0+

β-

As88

Se88

0+
1.53 s

β-n

Br88

(1,2-)
16.34 s

β-n

Kr88

0+
2.84 h

β-

Rb88

2-
17.78 m

β-

Y88

4-
106.65 d

EC
*

Zr88

0+
83.4 d

EC

Nb88

(8+)
14.5 m

EC
*

Mo88

0+
8.0 m

EC

Tc88

(6,7,8)
6.4 s

EC
*

Ru88

0+

Ge89

(1/2+)

β-

As89

Se89

(5/2+)
0.41 s

β-n

Br89

(3/2-,5/2-)
4.348 s

β-n

Kr89

(3/2+,5/2+)
3.15 m

β-

Rb89

3/2-
15.15 m

β-

Sr89

5/2+
50.53 d

β-

*

Zr89

9/2+
78.41 h

EC
*

Nb89

(9/2+)
1.9 h

EC
*

Mo89

(9/2+)
2.04 m

EC
*

Tc89

(9/2+)
12.8 s

EC
*

Ru89

Rh89

As90

β-

Se90

0+

Br90
1.91 s

β-n

Kr90

0+
32.32 s

β-

Rb90

0-
158 s

β-
*

Sr90

0+
28.79 y

β-

Y90

2-
64.00 h

β-
*

*

Nb90

8+
14.60 h

EC
*

Mo90

0+
5.56 h

EC

Tc90

(8+)
49.2 s

EC
*

Ru90

0+
11 s

EC

Rh90

As91

(3/2-)

β-

Se91
0.27 s

β-n

Br91
0.541 s

β-n

Kr91

(5/2+)
8.57 s

β-

Rb91

3/2(-)
58.4 s

β-

Sr91

5/2+
9.63 h

β-

Y91

1/2-
58.51 d

*

Nb91

9/2+
680 y

EC
*

Mo91

9/2+
15.49 m

EC
*

Tc91

(9/2)+
3.14 m

EC
*

Ru91

(9/2+)
9 s

EC
*

Rh91

As92

β-

Se92

0+

β-

Br92

(2-)
0.343 s

β-n

Kr92

0+
1.840 s

β-n

Rb92

0-
4.492 s

β-n

Sr92

0+
2.71 h

β-

Y92

2-
3.54 h

β-

Nb92

(7)+
3.47E+7 y

EC,β-
*

Tc92

(8)+
4.23 m

EC

Ru92

0+
3.65 m

EC

Rh92

Se93

(1/2+)

β-

Br93

(5/2-)
102 ms

β-n

Kr93

(1/2+)
1.286 s

β-n

Rb93

5/2-
5.84 s

β-n

Sr93

5/2+
7.423 m

β-

Y93

1/2-
10.18 h

β-
*

Zr93

5/2+
1.53E+6 y

β-

*

Mo93

5/2+
4.0E+3 y

EC
*

Tc93

9/2+
2.75 h

EC
*

Ru93

(9/2)+
59.7 s

EC
*

Rh93

(9/2+)

Se94

0+

β-

Br94
70 ms

β-n

Kr94

0+
0.20 s

β-n

Rb94

3(-)
2.702 s

β-n

Sr94

0+
75.3 s

β-

Y94

2-
18.7 m

β-

Nb94

(6)+
2.03E+4 y

β-
*

Tc94

7+
293 m

EC
*

Ru94

0+
51.8 m

EC

Rh94

(3+)
70.6 s

ECp
*

Br95

(3/2-)

β-

Kr95

1/2
0.78 s

β-

Rb95

5/2-
377.5 ms

β-n

Sr95

1/2+
23.90 s

β-

Y95

1/2-
10.3 m

β-

Zr95

5/2+
64.02 d

β-

Nb95

9/2+
34.975 d

β-
*

Tc95

9/2+
20.0 h

EC
*

Ru95

5/2+
1.643 h

EC

Rh95

(9/2)+
5.02 m

EC
*

Br96

β-

Kr96

0+

Rb96

2+
0.199 s

β-n

Sr96

0+
1.07 s

β-

Y96

0-
5.34 s

β-
*

Nb96

6+
23.35 h

β-

Tc96

7+
4.28 d

EC
*

Rh96

6+
9.90 m

EC
*

Br97

(3/2-)

β-

Kr97

(3/2+)

β-n

Rb97

3/2(+)
169.9 ms

β-n

Sr97

1/2+
426 ms

β-n

Y97

(1/2-)
3.75 s

β-n
*

Zr97

1/2+
16.91 h

β-

Nb97

9/2+
72.1 m

β-
*

Tc97

9/2+
2.6E6 y

EC
*

Ru97

5/2+
2.9 d

Rh97

(9/2)+
30.7 m

EC
*

Kr98

0+

Rb98

(1,0)
114 ms

β-n,β-2n,...
*

Sr98

0+
0.653 s

β-n

Y98

(0)-
0.548 s

β-n
*

Zr98

0+
30.7 s

β-

Nb98

1+
2.86 s

β-
*

Tc98

(6)+
4.2E+6 y

β-

Rh98

(2)+
8.7 m

EC
*

Kr99

(3/2+)

β-

Rb99

(5/2+)
50.3 ms

β-n

Sr99

3/2+
0.269 s

β-n

Y99

(5/2+)
1.470 s

β-n

Zr99

(1/2+)
2.1 s

β-

Nb99

9/2+
15.0 s

β-
*

Mo99

1/2+
65.94 h

β-

Tc99

9/2+
2.111E+5 y

β-
*

Rh99

1/2-
16.1 d

EC
*

Kr100

0+

Rb100
51 ms

β-n,β-2n,...

Sr100

0+
202 ms

β-n

Y100

1-,2-
735 ms

β-n
*

Zr100

0+
7.1 s

β-

Nb100

1+
1.5 s

β-
*

Tc100

1+
15.8 s

EC,β-

Rh100

1-
20.8 h

EC
*

Rb101

(3/2+)
32 ms

β-n

Sr101

(5/2-)
118 ms

β-n

Y101

(5/2+)
0.45 s

β-n

Zr101

(3/2+)
2.3 s

β-

Nb101

(5/2+)
7.1 s

β-

Mo101

1/2+
14.61 m

β-

Tc101

9/2+
14.22 m

β-

Rh101

1/2-
3.3 y

EC
*

Rb102
37 ms

β-n

Sr102

0+
69 ms

β-n

Y102
0.36 s

β-n
*

Zr102

0+
2.9 s

β-

Nb102

1+
1.3 s

β-
*

Mo102

0+
11.3 m

β-

Tc102

1+
5.28 s

β-
*

Rh102

(1-,2-)
207 d

EC,β-
*

Sr103

β-

Y103

(5/2+)
0.23 s

β-n

Zr103

(5/2-)
1.3 s

β-

Nb103

(5/2+)
1.5 s

β-

Mo103

(3/2+)
67.5 s

β-

Tc103

5/2+
54.2 s

β-

Ru103

3/2+
39.26 d

β-
*

*

Sr104

0+

Y104

Zr104

0+
1.2 s

β-

Nb104

(1+)
4.8 s

β-n
*

Mo104

0+
60 s

β-

Tc104

(3+)
18.3 m

β-

Rh104

1+
42.3 s

EC,β-
*

Sr105

β-

Y105

Zr105
0.6 s

β-

Nb105

(5/2+)
2.95 s

β-

Mo105

(5/2-)
35.6 s

β-

Tc105

(3/2-)
7.6 m

β-

Ru105

3/2+
4.44 h

β-

Rh105

7/2+
35.36 h

β-
*

Y106

β-

Zr106

0+

Nb106
1.02 s

β-

Mo106

0+
8.4 s

β-

Tc106

(1,2)
35.6 s

β-

Ru106

0+
373.59 d

β-

Rh106

1+
29.80 s

β-
*

Y107

(5/2+)

β-

Zr107

Nb107
330 ms

β-

Mo107
3.5 s

β-

Tc107
21.2 s

β-

Ru107

(5/2)+
3.75 m

β-

Rh107

7/2+
21.7 m

β-

Y108

Zr108

0+

Nb108

(2+)
0.193 s

β-n

Mo108

0+
1.09 s

β-

Tc108

(2)+
5.17 s

β-

Ru108

0+
4.55 m

β-

Rh108

1+
16.8 s

β-
*

Zr109

β-

Nb109
0.19 s

β-n

Mo109
0.53 s

β-

Tc109
0.87 s

β-n

Ru109

(5/2+)
34.5 s

β-

Rh109

7/2+
80 s

β-

Zr110

0+

β-

Nb110
0.17 s

β-n

Mo110

0+
0.30 s

β-

Tc110

(1+,2+)
0.92 s

β-

Ru110

0+
14.6 s

β-

Rh110

1+
3.2 s

β-
*

Nb111

(5/2+)

β-

Mo111

Tc111
0.30 s

β-

Ru111
2.12 s

β-

Rh111

(7/2+)
11 s

β-

Nb112

(2+)

β-

Mo112

0+

Tc112
0.28 s

β-

Ru112

0+
1.75 s

β-

Rh112

1+
2.1 s

β-
*

Nb113

Mo113

Tc113
130 ms

β-

Ru113
0.80 s

β-

Rh113

(7/2+)
2.80 s

β-

Mo114

0+

β-

Tc114

Ru114

0+
0.53 s

β-

Rh114

1+
1.85 s

β-
*

Tc115

Ru115
0.40 s

β-n

Rh115

(7/2+)
0.99 s

β-

Tc116

β-

Ru116

0+

Rh116

1+
0.68 s

β-
*

Tc117

(5/2+)

β-

Ru117

Rh117

(7/2+)
0.44 s

β-

Ru118

0+

β-

Rh118

Ru119

β-

Rh119 Rh120

β-

Rh121

Ni58

0+

68.077

Ni60

0+

26.223

Ni61

3/2-

1.140

Ni62

0+

3.634

Cu63

3/2-

69.17

Ni64

0+

0.926

Zn64

0+

48.6

Cu65

3/2-

30.83

Zn66

0+

27.9

Zn67

5/2-

4.1

Zn68

0+

18.8

Ga69

3/2-

60.108

Zn70

0+
5E+14 y

0.6

Ge70

0+

21.23

Ga71

3/2-

39.892

Ge72

0+

27.66

Ge73

9/2+

7.73

Ge74

0+

35.94

Se74

0+

0.89

As75

3/2-

100

Ge76

0+

7.44

Se76

0+

9.36

Se77

1/2-

7.63

Se78

0+

23.78

Kr78

0+

0.35

Br79

3/2-

50.69

Se80

0+

49.61

Kr80

0+

2.25

Br81

3/2-

49.31

Se82

0+
1.08E+20 y

β-β-

8.73

Kr82

0+

11.6

Kr83

9/2+

11.5

Kr84

0+

57.0

Sr84

0+

0.56

Rb85

5/2-

72.165

Kr86

0+

17.3

Sr86

0+

9.86

Rb87

3/2-
4.75E10 y

β-

27.835

Sr87

9/2+

7.00

Sr88

0+

82.58

Y89

1/2-

100

Zr90

0+

51.45

Zr91

5/2+

11.22

Zr92

0+

17.15

Mo92

0+

14.84

Nb93

9/2+

100

Zr94

0+

17.38

Mo94

0+

9.25

Mo95

5/2+

15.92

Zr96

0+
3.8E19 y

β-

2.80

Mo96

0+

16.68

Ru96

0+

5.52

Mo97

5/2+

9.55

Mo98

0+

24.13

Ru98

0+

1.88

Ru99

5/2+

12.7

Mo100

0+
1.00E+19 y

β-β-

9.63

Ru100

0+

12.6

Ru101

5/2+

17.0

Ru102

0+

31.6

Rh103

1/2-

100

Ru104

0+

18.7

 28
Ni

0.000161%
58.6934

2
8

16
2

1455°
2913°

+2+3

 29
Cu

1.70×10 -6%
63.546

2
8

18
1

1084.62°
2562°

+1+2

 30
Zn

4.11×10 -6%
65.39

2
8

18
2

419.53°
907°

+2

 31
Ga

1.23×10 -7%
69.723

2
8

18
3

29.76°
2204°

+3

 32
Ge

3.9×10 -7%
72.61

2
8

18
4

938.25°
2833°

+2+4

 33
As

2.1×10 -8%
74.92160

2
8

18
5

817t°
614s°
1400°

+3+5-3

 34
Se

2.03×10 -7%
78.96

2
8

18
6

221°
685°

1493°
+4+6-2

 35
Br

3.8×10 -8%
79.904

2
8

18
7

-7.2°
58.8°
315°

+1+5-1

 36
Kr

1.5×10 -7%
83.80

2
8

18
8

-157.36°
-153.22°

-63.74°
0

 37
Rb

2.31×10 -8%
85.4678

2
8

18
8
1

39.31°
688°

+1

 38
Sr

7.7×10 -8%
87.62

2
8

18
8
2

777°
1382°

+2

 39
Y

1.51×10 -8%
88.90585

2
8

18
9
2

1522°
3345°

+3

 40
Zr

3.72×10 -8%
91.224

2
8

18
10

2

1855°
4409°

+4

 41
Nb

2.28×10 -9%
92.90638

2
8

18
12

1

2477°
4744°

+3+5

 42
Mo

8.3×10 -9%
95.94

2
8

18
13

1

2623°
4639°

+6

 43
Tc

[98]

2
8

18
13

2

2157°
4265°

+4+6+7

 44
Ru

6.1×10 -9%
101.07

2
8

18
15

1

2334°
4150°

+3

 45
Rh

1.12×10 -9%
102.90550

2
8

18
16

1

1964°
3695°

+3
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Decay Q-value Range
Q(??)
Q(β−)>0
Q(β−)-SN>0
Q(β−)>0 + Q(EC)>0
Stable to Beta Decay
Q(EC)>0
Q(EC)-SP>0
Q(P)>0
Naturally Abundant



Z=28-45 Part 2 of 3

Cu68

(6-)
3.75 m

β-,IT

Zn69

9/2+
13.76 h

β-,IT

Cu70

(4)-
47 s

β-

Br70
2.2 s

EC

Zn71

9/2+
3.96 h

β-,IT

Ge71

9/2+
20.40 ms

IT

Ga72

(0+)
39.68 ms

IT

Br72

1-
10.6 s

EC,IT

Zn73

(7/2+)
5.8 s

β-,IT

Ge73

1/2-
0.499 s

IT

Se73

3/2-
39.8 m

EC,IT

Ga74

(0)
9.5 s

β-,IT

Br74

4(+)
46 m

EC

Ge75

7/2+
47.7 s

β-,IT

As75

9/2+
16.79 ms

IT

Cu76
1.27 s

β-

Br76

(4)+
1.31 s

EC,IT

Zn77

(1/2-)
1.05 s

β-,IT

Ge77

1/2-
52.9 s

β-,IT

Se77

7/2+
17.36 s

IT

Br77

9/2+
4.28 m

IT

Br78

(4+)
119.2 Us

Rb78

4(-)
5.74 m

EC,IT

Ge79

(7/2+)
39.0 s

β-,IT

Se79

1/2-
3.92 m

β-,IT

Br79

9/2+
4.86 s

IT

Kr79

7/2+
50 s

IT

Br80

5-
4.4205 h

IT

Ge81

(1/2+)
7.6 s

β-

Se81

7/2+
57.28 m

β-,IT

Kr81

1/2-
13.10 s

EC,IT

Rb81

9/2+
30.5 m

EC,IT

As82

(5-)
13.6 s

β-

Br82

2-
6.13 m

β-,IT

Rb82

5-
6.472 h

EC,IT

Se83

1/2-
70.1 s

β-

Kr83

1/2-
1.83 h

IT

Rb83

9/2+
7.8 ms

EC,IT

Sr83

1/2-
4.95 s

IT

Y83

(3/2-)
2.85 m

EC,IT

Br84

6-
6.0 m

β-

Rb84

6-
20.26 m

IT

Y84

(5-)
39.5 m

EC

Kr85

1/2-
4.480 h

β-,IT

Sr85

1/2-
67.63 m

EC,IT

Y85

9/2+
4.86 h

EC,IT

Zr85

(1/2-)
10.9 s

EC,IT

Rb86

6-
1.017 m

IT

Y86

(8+)
48 m

EC,IT

Nb86
56 s

EC

Sr87

1/2-
2.803 h

EC,IT

Y87

9/2+
13.37 h

EC,IT

Zr87

(1/2)-
14.0 s

IT

Nb87

(1/2-)
3.7 m

EC

Y88

(8)+
13.9 ms

IT

Nb88

(4-)
7.8 m

EC

Tc88

(2,3)
5.8 s

EC

Y89

9/2+
16.06 s

IT

Zr89

1/2-
4.18 m

EC,IT

Nb89

(1/2)-
1.18 h

EC

Mo89

(1/2-)
190 ms

IT

Tc89

(1/2-)
12.9 s

EC

Rb90

3-
258 s

β-,IT

Y90

7+
3.19 h

β-,IT

Zr90

5-
809.2 ms

IT

Nb90

4-
18.81 s

IT
*

Tc90

1+
8.7 s

EC

Y91

9/2+
49.71 m

β-,IT

Nb91

1/2-
60.86 d

EC,IT

Mo91

1/2-
65.0 s

EC,IT

Tc91

(1/2)-
3.3 m

EC,IT

Ru91

(1/2-)
7.6 s

IT,ECp,...

Nb92

(2)+
10.15 d

EC

Y93

7/2+
0.82 s

IT

Nb93

1/2-
16.13 y

IT

Mo93

21/2+
6.85 h

EC,IT

Tc93

1/2-
43.5 m

EC,IT

Ru93

(1/2)-
10.8 s

IT,ECp,...

Nb94

3+
6.263 m

β-,IT

Tc94

(2)+
52.0 m

EC,IT

Rh94

(8+)
25.8 s

EC

Nb95

1/2-
86.6 h

β-,IT

Tc95

1/2-
61 d

EC,IT

Rh95

(1/2)-
1.96 m

EC,IT

Y96

(8+)
9.6 s

β-

Tc96

4+
51.5 m

EC,IT

Rh96

3+
1.51 m

EC,IT

Y97

(9/2)+
1.17 s

IT,β-n,...
*

Nb97

1/2-
52.7 s

IT

Tc97

1/2-
90.1 d

EC,IT

Rh97

(1/2)-
46.2 m

EC,IT

Rb98

(4,5)
96 ms

β-

Y98

(4,5)
2.0 s

IT,β-n,...

Nb98

(5+)
51.3 m

β-,IT

Rh98

(5+)
3.5 m

EC,IT

Nb99

1/2-
2.6 m

β-,IT

Tc99

1/2-
6.01 h

β-,IT

Rh99

9/2+
4.7 h

EC,IT

Y100

(3,4,5)
0.94 s

β-

Nb100

(4+,5+)
2.99 s

β-

Rh100

(5+)
4.6 m

EC,IT

Rh101

9/2+
4.34 d

EC,IT

Y102
0.30 s

β-n

Nb102
4.3 s

β-

Tc102

(4,5)
4.35 m

β-,IT

Rh102

6(+)
2.9 y

EC,IT

Ru103

11/2-
1.69 ms

IT

Rh103

7/2+
56.12 m

IT

Nb104
0.92 s

β-

Rh104

5+
4.34 m

β-,IT

Rh105

1/2-
45 s

IT

Rh106

(6)+
131 m

β-

Rh108

(5+)
6.0 m

β-

Rh110

( GE 4)
28.5 s

β-

Rh112

GE 4
6.8 s

β-

Rh114

(GE 4)
1.85 s

β-

Rh116

(5,6,7)
0.9 s

β-

Ni58

0+

68.077

Ni60

0+

26.223

Ni61

3/2-

1.140

Ni62

0+

3.634

Cu63

3/2-

69.17

Ni64

0+

0.926

Zn64

0+

48.6

Cu65

3/2-

30.83

Zn66

0+

27.9

Zn67

5/2-

4.1

Zn68

0+

18.8

Ga69

3/2-

60.108

Zn70

0+
5E+14 y

0.6

Ge70

0+

21.23

Ga71

3/2-

39.892

Ge72

0+

27.66

Ge73

9/2+

7.73

Ge74

0+

35.94

Se74

0+

0.89

As75

3/2-

100

Ge76

0+

7.44

Se76

0+

9.36

Se77

1/2-

7.63

Se78

0+

23.78

Kr78

0+

0.35

Br79

3/2-

50.69

Se80

0+

49.61

Kr80

0+

2.25

Br81

3/2-

49.31

Se82

0+
1.08E+20 y

β-β-

8.73

Kr82

0+

11.6

Kr83

9/2+

11.5

Kr84

0+

57.0

Sr84

0+

0.56

Rb85

5/2-

72.165

Kr86

0+

17.3

Sr86

0+

9.86

Rb87

3/2-
4.75E10 y

β-

27.835

Sr87

9/2+

7.00

Sr88

0+

82.58

Y89

1/2-

100

Zr90

0+

51.45

Zr91

5/2+

11.22

Zr92

0+

17.15

Mo92

0+

14.84

Nb93

9/2+

100

Zr94

0+

17.38

Mo94

0+

9.25

Mo95

5/2+

15.92

Zr96

0+
3.8E19 y

β-

2.80

Mo96

0+

16.68

Ru96

0+

5.52

Mo97

5/2+

9.55

Mo98

0+

24.13

Ru98

0+

1.88

Ru99

5/2+

12.7

Mo100

0+
1.00E+19 y

β-β-

9.63

Ru100

0+

12.6

Ru101

5/2+

17.0

Ru102

0+

31.6

Rh103

1/2-

100

Ru104

0+

18.7

 28
Ni

0.000161%
58.6934

2
8

16
2

1455°
2913°

+2+3

 29
Cu

1.70×10 -6%
63.546

2
8

18
1

1084.62°
2562°

+1+2

 30
Zn

4.11×10 -6%
65.39

2
8

18
2

419.53°
907°

+2

 31
Ga

1.23×10 -7%
69.723

2
8

18
3

29.76°
2204°

+3

 32
Ge

3.9×10 -7%
72.61

2
8

18
4

938.25°
2833°

+2+4

 33
As

2.1×10 -8%
74.92160

2
8

18
5

817t°
614s°
1400°

+3+5-3

 34
Se

2.03×10 -7%
78.96

2
8

18
6

221°
685°

1493°
+4+6-2

 35
Br

3.8×10 -8%
79.904

2
8

18
7

-7.2°
58.8°
315°

+1+5-1

 36
Kr

1.5×10 -7%
83.80

2
8

18
8

-157.36°
-153.22°

-63.74°
0

 37
Rb

2.31×10 -8%
85.4678

2
8

18
8
1

39.31°
688°

+1

 38
Sr

7.7×10 -8%
87.62

2
8

18
8
2

777°
1382°

+2

 39
Y

1.51×10 -8%
88.90585

2
8

18
9
2

1522°
3345°

+3

 40
Zr

3.72×10 -8%
91.224

2
8

18
10

2

1855°
4409°

+4

 41
Nb

2.28×10 -9%
92.90638

2
8

18
12

1

2477°
4744°

+3+5

 42
Mo

8.3×10 -9%
95.94

2
8

18
13

1

2623°
4639°

+6

 43
Tc

[98]

2
8

18
13

2

2157°
4265°

+4+6+7

 44
Ru

6.1×10 -9%
101.07

2
8

18
15

1

2334°
4150°

+3

 45
Rh

1.12×10 -9%
102.90550

2
8

18
16

1

1964°
3695°

+3
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Decay Q-value Range
Q(??)
Q(β−)>0
Q(β−)-SN>0
Q(β−)>0 + Q(EC)>0
Stable to Beta Decay
Q(EC)>0
Q(EC)-SP>0
Q(P)>0
Naturally Abundant



Z=28-45 Part 3 of 3

Nb90

1+
6.19 ms

IT

Y97

(27/2-)
142 ms

β-,IT

Ni58

0+

68.077

Ni60

0+

26.223

Ni61

3/2-

1.140

Ni62

0+

3.634

Cu63

3/2-

69.17

Ni64

0+

0.926

Zn64

0+

48.6

Cu65

3/2-

30.83

Zn66

0+

27.9

Zn67

5/2-

4.1

Zn68

0+

18.8

Ga69

3/2-

60.108

Zn70

0+
5E+14 y

0.6

Ge70

0+

21.23

Ga71

3/2-

39.892

Ge72

0+

27.66

Ge73

9/2+

7.73

Ge74

0+

35.94

Se74

0+

0.89

As75

3/2-

100

Ge76

0+

7.44

Se76

0+

9.36

Se77

1/2-

7.63

Se78

0+

23.78

Kr78

0+

0.35

Br79

3/2-

50.69

Se80

0+

49.61

Kr80

0+

2.25

Br81

3/2-

49.31

Se82

0+
1.08E+20 y

β-β-

8.73

Kr82

0+

11.6

Kr83

9/2+

11.5

Kr84

0+

57.0

Sr84

0+

0.56

Rb85

5/2-

72.165

Kr86

0+

17.3

Sr86

0+

9.86

Rb87

3/2-
4.75E10 y

β-

27.835

Sr87

9/2+

7.00

Sr88

0+

82.58

Y89

1/2-

100

Zr90

0+

51.45

Zr91

5/2+

11.22

Zr92

0+

17.15

Mo92

0+

14.84

Nb93

9/2+

100

Zr94

0+

17.38

Mo94

0+

9.25

Mo95

5/2+

15.92

Zr96

0+
3.8E19 y

β-

2.80

Mo96

0+

16.68

Ru96

0+

5.52

Mo97

5/2+

9.55

Mo98

0+

24.13

Ru98

0+

1.88

Ru99

5/2+

12.7

Mo100

0+
1.00E+19 y

β-β-

9.63

Ru100

0+

12.6

Ru101

5/2+

17.0

Ru102

0+

31.6

Rh103

1/2-

100

Ru104

0+

18.7

 28
Ni

0.000161%
58.6934

2
8

16
2

1455°
2913°

+2+3

 29
Cu

1.70×10 -6%
63.546

2
8

18
1

1084.62°
2562°

+1+2

 30
Zn

4.11×10 -6%
65.39

2
8

18
2

419.53°
907°

+2

 31
Ga

1.23×10 -7%
69.723

2
8

18
3

29.76°
2204°

+3

 32
Ge

3.9×10 -7%
72.61

2
8

18
4

938.25°
2833°

+2+4

 33
As

2.1×10 -8%
74.92160

2
8

18
5

817t°
614s°
1400°

+3+5-3

 34
Se

2.03×10 -7%
78.96

2
8

18
6

221°
685°

1493°
+4+6-2

 35
Br

3.8×10 -8%
79.904

2
8

18
7

-7.2°
58.8°
315°

+1+5-1

 36
Kr

1.5×10 -7%
83.80

2
8

18
8

-157.36°
-153.22°

-63.74°
0

 37
Rb

2.31×10 -8%
85.4678

2
8

18
8
1

39.31°
688°

+1

 38
Sr

7.7×10 -8%
87.62

2
8

18
8
2

777°
1382°

+2

 39
Y

1.51×10 -8%
88.90585

2
8

18
9
2

1522°
3345°

+3

 40
Zr

3.72×10 -8%
91.224

2
8

18
10

2

1855°
4409°

+4

 41
Nb

2.28×10 -9%
92.90638

2
8

18
12

1

2477°
4744°

+3+5

 42
Mo

8.3×10 -9%
95.94

2
8

18
13

1

2623°
4639°

+6

 43
Tc

[98]

2
8

18
13

2

2157°
4265°

+4+6+7

 44
Ru

6.1×10 -9%
101.07

2
8

18
15

1

2334°
4150°

+3

 45
Rh

1.12×10 -9%
102.90550

2
8

18
16

1

1964°
3695°

+3
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Decay Q-value Range
Q(??)
Q(β−)>0
Q(β−)-SN>0
Q(β−)>0 + Q(EC)>0
Stable to Beta Decay
Q(EC)>0
Q(EC)-SP>0
Q(P)>0
Naturally Abundant


