Table 1 	Half-lives and decay energies of all radioisotopes considered herein
              where those with unknown parameters were not plotted in our Figures.

	Nucleus
	A
	Z
	N
	T (Half-life) (s)
	E (Decay Energy) (MeV)

	n
	1
	0
	1
	6.11 x 102
	0.78

	H
	3
	1
	2
	3.89 x 108
	1.86 x 10-2

	He
	6
	2
	4
	0.81
	3.51

	He
	8
	2
	6
	0.12
	10.66

	Li
	8
	3
	5
	0.84
	16.0

	Li
	9
	3
	6
	0.18
	13.61

	Li
	11
	3
	8
	8.80 x 10-3
	20.55

	Be
	10
	4
	6
	4.77 x 1013
	0.56

	Be
	11
	4
	7
	13.80
	11.51

	Be
	12
	4
	8
	2.15 x10-2
	11.71

	Be
	13
	4
	9
	0.43
	17.04

	Be
	14
	4
	10
	4.35 x 10-3
	16.29

	B
	12
	5
	7
	2.0 x 10-3
	13.37

	B
	13
	5
	8
	1.70 x 10-2
	13.44

	B
	14
	5
	9
	1.25 x 10-2
	20.64

	B
	15
	5
	10
	9.90 x 10-3
	19.09

	B
	16
	5
	11
	<100 keV
(1.82 x 10-17s)
	23.42

	B
	17
	5
	12
	5.08 x 10-3
	22.74

	C
	14
	6
	8
	1.80 x 1011
	0.16

	C
	15
	6
	9
	2.45
	9.77

	C
	16
	6
	10
	0.75
	8.01

	C
	17
	6
	11
	0.19
	13.16

	C
	18
	6
	12
	9.20 x 10-2
	11.81

	C
	19
	6
	13
	4.62 x 10-2
	16.56

	C
	20
	6
	14
	1.62 x 10-2
	15.74

	C
	22
	6
	16
	6.10 x 10-3
	21.55

	N
	16
	7
	9
	7.13
	10.42

	N
	17
	7
	10
	4.17
	8.68

	N
	18
	7
	11
	0.62
	13.90

	N
	19
	7
	12
	0.34
	12.52

	N
	20
	7
	13
	0.14
	17.97

	N
	21
	7
	14
	8.4 x 10-2
	17.20

	N
	22
	7
	15
	1.95 x 10-2
	22.76

	N
	23
	7
	16
	1.43 x 10-2
	22.10

	N
	24
	7
	17
	5.2 x 10-8
	28.44

	O
	19
	8
	11
	26.9
	4.82

	O
	20
	8
	12
	13.50
	3.81

	O
	21
	8
	13
	3.42
	8.11

	O
	22
	8
	14
	2.25
	6.49

	O
	23
	8
	15
	9.70 x 10-2
	11.34

	O
	24
	8
	16
	7.20 x 10-2
	10.94

	O
	25
	8
	17
	88.0 keV
(6.41 x 10-18 s)
	15.98

	F
	20
	9
	11
	11.10
	7.03

	F
	21
	9
	12
	4.16
	5.68

	F
	22
	9
	13
	4.23
	10.82

	F
	23
	9
	14
	2.23
	8.44

	F
	24
	9
	15
	0.38
	13.51

	F
	25
	9
	16
	8.0 x 10-2
	13.42

	F
	26
	9
	17
	8.20 x 10-3
	18.19

	F
	27
	9
	18
	5.0 x 10-3
	17.59

	F
	28
	9
	19
	180 keV
(13.10 x 10-18 s)
	22.10

	F
	29
	9
	20
	2.67 x10-3
	21.20

	F
	30
	9
	21
	<2.50 x 10-7
	25.68

	F
	31
	9
	22
	Unknown
	25.66

	Ne
	23
	10
	13
	37.20
	4.38

	Ne
	24
	10
	14
	2.03 x 102
	2.47

	Ne
	25
	10
	15
	0.60
	7.30

	Ne
	26
	10
	16
	0.20
	7.34

	Ne
	27
	10
	17
	3.15 x 10-2
	12.59

	Ne
	28
	10
	18
	2.0 x 10-2
	12.28

	Ne
	29
	10
	19
	1.50 x 10-2
	15.72

	Ne
	30
	10
	20
	7.39 x 10-3
	14.60

	Ne
	31
	10
	21
	3.40 x 10-3
	19.18

	Ne
	32
	10
	22
	3.50 x 10-3
	18.20

	Ne
	33
	10
	23
	<1.80 x 10-7
	22.35

	Ne
	34
	10
	24
	<6.0 x10-8
	21.60

	Na
	24
	11
	13
	5.40 x 104
	5.52

	Na
	25
	11
	14
	59.10
	3.84

	Na
	26
	11
	15
	1.07
	9.35

	Na
	27
	11
	16
	0.30
	9.07

	Na
	28
	11
	17
	3.05 x 10-2
	14.03

	Na
	29
	11
	18
	4.41 x 10-2
	13.28

	Na
	30
	11
	19
	4.80 x 10-2
	17.36

	Na
	31
	11
	20
	1.70 x 10-2
	15.38

	Na
	32
	11
	21
	1.32 x 10-2
	19.64

	Na
	33
	11
	22
	8.0 x 10-3
	19.0

	Na
	34
	11
	23
	5.50 x 10-3
	23.0

	Na
	35
	11
	24
	1.80 x10-3
	22.20

	Na
	36
	11
	25
	<1.80 x 10-7
	25.50

	Na
	37
	11
	26
	>6.0 x10-8
	24.90

	Mg
	27
	12
	15
	5.68 x 102
	2.61

	Mg
	28
	12
	16
	7.53 x 104
	1.83

	Mg
	29
	12
	17
	1.30
	7.61

	Mg
	30
	12
	18
	0.32
	6.99

	Mg
	31
	12
	19
	0.24
	11.83

	Mg
	32
	12
	20
	8.60 x 10-2
	10.27

	Mg
	33
	12
	21
	8.94 x 10-2
	13.43

	Mg
	34
	12
	22
	2.0 x 10-2
	11.39

	Mg
	35
	12
	23
	1.13 x 10-2
	15.86

	Mg
	36
	12
	24
	5.80 x 10-3
	14.40

	Mg
	37
	12
	25
	8.0 x 10-3
	18.50

	Mg
	38
	12
	26
	3.10 x 10-3
	17.86

	Mg
	40
	12
	28
	>1.70 x 10-7 
	20.63

	Al
	28
	13
	15
	1.35 x 102
	4.64

	Al
	29
	13
	16
	3.94 x 102
	3.69

	Al
	30
	13
	17
	3.62
	8.56

	Al
	31
	13
	18
	0.64
	7.99

	Al
	32
	13
	19
	3.19 x 10-2
	12.98

	Al
	33
	13
	20
	4.17 x 10-2
	12.02

	Al
	34
	13
	21
	5.63 x 10-2
	16.99

	Al
	35
	13
	22
	3.76 x 10-2
	14.17

	Al
	36
	13
	23
	9.40 x10-2
	18.39

	Al
	37
	13
	24
	1.07 x 10-2
	16.38

	Al
	38
	13
	25
	7.60 x 10-3
	20.64

	Al
	39
	13
	26
	7.60 x 10-3
	19.2

	Al
	40
	13
	27
	5.7 x 10-3
(>2.60 x 10-7)
	23.2

	Al
	41
	13
	28
	3.5 x 10-3
	21.77

	Al
	42
	13
	29
	>1.70 x 10-7
	24.28

	Al
	43
	13
	30
	>1.70 x 10-7
	24.84

	Si
	31
	14
	17
	9.44 x 103
	1.4910

	Si
	32
	14
	18
	4.83 x 109
	0.23

	Si
	33
	14
	19
	6.11
	5.82

	Si
	34
	14
	20
	2.77
	4.59

	Si
	35
	14
	21
	0.78
	10.50

	Si
	36
	14
	22
	0.45
	7.86

	Si
	37
	14
	23
	9.0 x 10-2
	12.40

	Si
	38
	14
	24
	9.50 x 10-2
	10.45

	Si
	39
	14
	25
	4.75 x 10-2
	15.09

	Si
	40
	14
	26
	3.30 x 10-2
	13.50

	Si
	41
	14
	27
	2.0 x 10-2
	17.10

	Si
	42
	14
	28
	1.25 x 10-2
	15.55

	Si
	43
	14
	29
	1.30 x 10-2
(>6.0 x 10-8)
	18.42

	Si
	44
	14
	30
	Unknown
	18.10

	P
	32
	15
	17
	1.23 x 106
	1.71

	P
	33
	15
	18
	2.19 x 106
	0.25

	P
	34
	15
	19
	0.12
	5.38

	P
	35
	15
	20
	47.30
	3.99

	P
	36
	15
	21
	5.60
	10.41

	P
	37
	15
	22
	2.31
	7.90

	P
	38
	15
	23
	0.64
	12.24

	P
	39
	15
	24
	0.28
	10.39

	P
	40
	15
	25
	0.15
	14.76

	P
	41
	15
	26
	0.10
	14.03

	P
	42
	15
	27
	4.85 x 10-2
	18.65

	P
	43
	15
	28
	3.65 x 10-2
	16.88

	P
	44
	15
	29
	1.85 x 10-2
	19.60

	P
	45
	15
	30
	2.40 x 10-2
(>2.0 x 10-7)
	19.30

	P
	46
	15
	31
	Unknown
	22.70

	P
	47
	15
	32
	Unknown
	21.61

	S
	35
	16
	19
	7.55 x 106
	0.17

	S
	37
	16
	21
	3.03 x 102
	4.87

	S
	38
	16
	22
	1.02 x 104
	2.94

	S
	39
	16
	23
	11.50
	6.64

	S
	40
	16
	24
	8.80
	4.72

	S
	41
	16
	25
	2.60
	8.30

	S
	42
	16
	26
	1.02
	7.28

	S
	43
	16
	27
	0.27
	12.13

	S
	44
	16
	28
	0.10
	11.41

	S
	45
	16
	29
	6.80 x 10-2
	14.40

	S
	46
	16
	30
	5.0 x 10-2
	13.80

	S
	47
	16
	31
	Unknown
	16.80

	S
	48
	16
	32

	Unknown
	16.70

	S
	49
	16
	33
	Unknown
	19.65

	Cl
	36
	17
	19
	9.49 x 1012
	0.71

	Cl
	38
	17
	21
	2.23 x 103
	4.92

	Cl
	39
	17
	22
	3.37 x 103
	3.44

	Cl
	40
	17
	23
	810
	7.48

	Cl
	41
	17
	24
	38.4
	5.76

	Cl
	42
	17
	25
	6.80
	9.51

	Cl
	43
	17
	26
	3.18
	7.69

	Cl
	44
	17
	27
	0.65
	12.06

	Cl
	45
	17
	28
	0.40
	11.41

	Cl
	46
	17
	29
	0.23
	15.92

	Cl
	47
	17
	30
	0.10
	15.10

	Cl
	48
	17
	31
	Unknown
	18.40

	Cl
	49
	17
	32
	>1.7 x 10-7
	18.0

	Cl
	50
	17
	33
	Unknown
	21.07

	Cl
	51
	17
	34
	Unknown
	20.98

	Cl
	52
	17
	35
	Unknown
	23.74

	Ar
	39
	18
	21
	8.48 x 109
	0.57

	Ar
	41
	18
	23
	6.58 x 103
	2.49

	Ar
	42
	18
	24
	1.04 x 109
	0.60

	Ar
	43
	18
	25
	3.22 x 102
	4.57

	Ar
	44
	18
	26
	7.12 x 102
	3.11

	Ar
	45
	18
	27
	21.50
	6.84

	Ar
	46
	18
	28
	8.40
	5.68

	Ar
	47
	18
	29
	1.23
	10.50

	Ar
	48
	18
	30
	0.42
	9.80

	Ar
	49
	18
	31
	0.24
	12.80

	Ar
	50
	18
	32
	0.11
	12.40

	Ar
	51
	18
	33
	Unknown
	15.83

	Ar
	52
	18
	34
	Unknown
	15.58

	Ar
	53
	18
	35
	>6.20 x 10-7
	18.50

	Ar
	54
	18
	36
	Unknown
	17.71

	K
	40
	19
	21
	3.94x1016
	1.31

	K
	42
	19
	23
	4.45 x104
	3.53

	K
	43
	19
	24
	8.03 x 104
	1.83

	K
	44
	19
	25
	1.33 x 103
	5.69

	K
	45
	19
	26
	1.07 x 103
	4.20

	K
	46
	19
	27
	1.05 x 102
	7.72

	K
	47
	19
	28
	17.50
	6.63

	K
	48
	19
	29
	6.83
	11.94

	K
	49
	19
	30
	1.26
	11.69

	K
	50
	19
	31
	0.47
	13.86

	K
	51
	19
	32
	0.37
	13.82

	K
	52
	19
	33
	0.11
	17.72

	K
	53
	19
	34
	3.0 x 10-2
	16.80

	K
	54
	19
	35
	1.0 x 10-2
	19.78

	K
	55
	19
	36
	Unknown
	19.10

	K
	56
	19
	37
	Unknown
	21.49

	K
	57
	19
	38
	Unknown
	21.69

	Ca
	45
	20
	25
	1.41 x 107
	0.26

	Ca
	47
	20
	27
	3.92 x 105
	1.99

	Ca
	48
	20
	28
	
9.15 x 1026

	0.28

	Ca
	49
	20
	29
	5.23 x 102
	5.26

	Ca
	50
	20
	30
	13.9
	4.96

	Ca
	51
	20
	31
	10.0
	6.90

	Ca
	52
	20
	32
	4.60
	5.90

	Ca
	53
	20
	33
	0.45
	9.38

	Ca
	54
	20
	34
	0.11
	9.28

	Ca
	55
	20
	35
	2.20 x 10-2
	12.19

	Ca
	56
	20
	36
	1.10 x 10-2
	12.0

	Ca
	57
	20
	37
	>6.20 x 10-7
	14.80

	Ca
	58
	20
	38
	Unknown
	13.90

	Ca
	59
	20
	39
	Unknown 
	16.64

	Ca
	60
	20
	40
	Unknown 
	15.55

	Sc
	46
	21
	25
	7.24 x 106
	2.366

	Sc
	47
	21
	26
	2.90 x 105
	0.6

	Sc
	48
	21
	27
	1.57 x 105
	3.99

	Sc
	49
	21
	28
	3.43 x 103
	2.0

	Sc
	50
	21
	29
	1.03 x 102
	6.88

	Sc
	51
	21
	30
	1.24 x 101
	6.50

	Sc
	52
	21
	31
	0.20
	9.30

	Sc
	53
	21
	32
	2.40
	8.72

	Sc
	54
	21
	33
	0.53
	12.0

	Sc
	55
	21
	34
	9.60 x 10-2
	10.99

	Sc
	56
	21
	35
	3.10 x 10-2
	13.91

	Sc
	57
	21
	36
	2.0 x 10-3
	13.20

	Sc
	58
	21
	37
	1.20 x 10-2
	16.20

	Sc
	59
	21
	38
	Unknown
	15.21

	Sc
	60
	21
	39
	Unknown
	17.50

	Sc
	61
	21
	40
	Unknown
	16.90

	Sc
	62
	21
	41
	Unknown
	19.50

	Ti
	51
	22
	29
	3.45 x 102
	2.47

	Ti
	52
	22
	30
	1.02 x 102
	1.98

	Ti
	53
	22
	31
	32.70
	5.02

	Ti
	54
	22
	32
	2.10
	4.30

	Ti
	55
	22
	33
	1.30
	7.29

	Ti
	56
	22
	34
	0.20
	6.92

	Ti
	57
	22
	35
	9.80 x 10-2
	10.4

	Ti
	58
	22
	36
	5.80 x 10-2
	9.21

	Ti
	59
	22
	37
	2.85 x 10-2
	12.32

	Ti
	60
	22
	38
	2.20 x 10-2
	10.91

	Ti
	61
	22
	39
	1.50 x 10-2
	14.16

	Ti
	62
	22
	40
	Unknown
	12.90

	Ti
	63
	22
	41
	Unknown
	16.20

	Ti
	64
	22
	42
	Unknown
	14.84

	V
	50
	23
	27
	6.62 x 1024
	1.04

	V
	52
	23
	29
	2.25 x 102
	3.97

	V
	53
	23
	30
	92.60
	3.44

	V
	54
	23
	31
	49.80
	7.04

	V
	55
	23
	32
	6.54
	5.97

	V
	56
	23
	33
	0.22
	9.16

	V
	57
	23
	34
	0.35
	8.09

	V
	58
	23
	35
	0.19
	11.56

	V
	59
	23
	36
	9.20 x 10-2
	10.51

	V
	60
	23
	37
	0.12
	13.26

	V
	61
	23
	38
	4.80 x 10-2
	11.99

	V
	62
	23
	39
	3.35 x 10-2
	15.40

	V
	63
	23
	40
	1.96 x 10-2
	14.44

	V
	64
	23
	41
	1.50 x 10-2
	17.29

	V
	65
	23
	42
	Unknown
	16.3

	V
	66
	23
	43
	>3.60 x 10-7
	18.90

	V
	67
	23
	44
	>6.20 x 10-7
	17.41

	Cr
	55
	24
	31
	2.10 x 102
	2.60

	Cr
	56
	24
	32
	3.56 x 102
	1.63

	Cr
	57
	24
	33
	21.10
	4.96

	Cr
	58
	24
	34
	7.0
	3.99

	Cr
	59
	24
	35
	1.05
	7.63

	Cr
	60
	24
	36
	0.49
	6.46

	Cr
	61
	24
	37
	0.23
	9.25

	Cr
	62
	24
	38
	0.20
	7.59

	Cr
	63
	24
	39
	0.13
	10.70

	Cr
	64
	24
	40
	4.30 x 10-2
	9.53

	Cr
	65
	24
	41
	2.80 x 10-2
	12.66

	Cr
	66
	24
	42
	2.30 x 10-2
	11.60

	Cr
	67
	24
	43
	Unknown
	14.30

	Cr
	68
	24
	44
	>3.60 x 10-7
	13.40

	Cr
	69
	24
	45
	>6.20 x 10-7
	15.29

	Cr
	70
	24
	46
	>6.20 x 10-7
	13.58

	Mn
	56
	25
	31
	2.228 x 105
	3.70

	Mn
	57
	25
	32
	85.4 
	2.70

	Mn
	58
	25
	33
	3.0
	6.33

	Mn
	59
	25
	34
	4.59
	5.14

	Mn
	60
	25
	35
	0.28
	8.44

	Mn
	61
	25
	36
	0.71
	7.18

	Mn
	62
	25
	37
	9.20 x 10-2
	10.35

	Mn
	63
	25
	38
	0.28
	8.75

	Mn
	64
	25
	39
	9.0 x 10-2
	12.15

	Mn
	65
	25
	40
	9.20 x 10-2
	10.25

	Mn
	66
	25
	41
	4.0 x 10-3
	13.32

	Mn
	67
	25
	42
	4.70 x 10-2
	12.10

	Mn
	68
	25
	43
	2.80 x 10-2
	14.90

	Mn
	69
	25
	44
	1.60 x 10-2
	13.80

	Mn
	70
	25
	45
	1.99 x 10-2
	16.40

	Mn
	71
	25
	46
	Unknown 
	15.30

	Mn
	72
	25
	47
	>6.20 x10-7
	19.04

	Mn
	73
	25
	48
	Unknown 
	17.43

	Fe
	59
	26
	33
	3.84 x 106
	1.57

	Fe
	60
	26
	34
	8.26 x 1013
	0.24

	Fe
	61
	26
	35
	3.59 x 102
	3.98

	Fe
	62
	26
	36
	68.0
	2.55

	Fe
	63
	26
	37
	6.10
	6.22

	Fe
	64
	26
	38
	2.0
	4.62

	Fe
	65
	26
	39
	0.18
	7.96

	Fe
	66
	26
	40
	0.35
	6.34

	Fe
	67
	26
	41
	0.40
	9.25

	Fe
	68
	26
	42
	0.19
	7.75

	Fe
	69
	26
	43
	0.16
	11.10

	Fe
	70
	26
	44
	6.3 x 10-2
	9.63

	Fe
	71
	26
	45
	3.5 x 10-2
	12.40

	Fe
	72
	26
	46
	>1.50 x 10-7
(1.90 x 10-2)
	11.70

	Fe
	73
	26
	47
	1.29 x 10-2
	14.52

	Fe
	74
	26
	48
	2.0 x 10-3
	12.80

	Fe
	75
	26
	49
	>6.20 x 10-7
	15.58

	Fe
	76
	26
	50
	Unknown 
	15.07

	Co
	60
	27
	33
	1.66 x 108
	2.82

	Co
	61
	27
	34
	5.94 x 103
	1.32

	Co
	62
	27
	35
	92.40
	5.32

	Co
	63
	27
	36
	27.40
	3.66

	Co
	64
	27
	37
	0.30
	7.31

	Co
	65
	27
	38
	1.16
	5.94

	Co
	66
	27
	39
	0.21
	9.60

	Co
	67
	27
	40
	0.43
	8.42

	Co
	68
	27
	41
	0.20
	11.54

	Co
	69
	27
	42
	0.23
	9.81

	Co
	70
	27
	43
	0.11
	12.29

	Co
	71
	27
	44
	0.08
	11.0

	Co
	72
	27
	45
	5.99 x 10-2
	14.40

	Co
	73
	27
	46
	4.10 x 10-2
	12.69

	Co
	74
	27
	47
	3.14 x 10-2
	15.64

	Co
	75
	27
	48
	3.0 x 10-2
	15.15

	Co
	76
	27
	49
	2.20 x 10-2
	17.51

	Co
	77
	27
	50
	1.30 x 10-2
	15.79

	Co
	78
	27
	51
	Unknown
	19.56

	Ni
	63
	28
	35
	3.19 x 109
	6.69 x 10-2

	Ni
	65
	28
	37
	9.06 x 103
	2.14

	Ni
	66
	28
	38
	1.97 x 105
	0.25

	Ni
	67
	28
	39
	21.0
	3.58

	Ni
	68
	28
	40
	29.0
	2.10

	Ni
	69
	28
	41
	11.40
	5.76

	Ni
	70
	28
	42
	6.0
	3.76

	Ni
	71
	28
	43
	2.56
	7.31

	Ni
	72
	28
	44
	1.57
	5.56

	Ni
	73
	28
	45
	0.84
	8.88

	Ni
	74
	28
	46
	0.51
	7.55

	Ni
	75
	28
	47
	0.34
	10.23

	Ni
	76
	28
	48
	0.24
	9.40

	Ni
	77
	28
	49
	0.16
	12.06

	Ni
	78
	28
	50
	0.11
	10.40

	Ni
	79
	28
	51
	4.30 x 10-2
	14.19

	Ni
	80
	28
	52
	2.40 x 10-2
	12.70

	Ni
	81
	28
	53
	Unknown
	15.82

	Cu
	66
	29
	37
	3.07 x 102
	2.64

	Cu
	67
	29
	38
	2.23 x 105
	0.56

	Cu
	68
	29
	39
	30.90
	4.44

	Cu
	69
	29
	40
	1.71 x 102
	2.68

	Cu
	70
	29
	41
	44.50
	6.59

	Cu
	71
	29
	42
	19.40
	4.62

	Cu
	72
	29
	43
	6.63
	8.36

	Cu
	73
	29
	44
	4.20
	6.61

	Cu
	74
	29
	45
	1.63
	9.75

	Cu
	75
	29
	46
	1.22
	8.09

	Cu
	76
	29
	47
	0.64
	11.33

	Cu
	77
	29
	48
	0.47
	9.93

	Cu
	78
	29
	49
	0.34
	13.0

	Cu
	79
	29
	50
	0.24
	11.53

	Cu
	80
	29
	51
	0.11
	15.22

	Cu
	81
	29
	52
	7.30 x 10-2
	14.41

	Cu
	82
	29
	53
	3.30 x 10-2
	16.90

	Zn
	69
	30
	39
	3.38 x 103
	0.91

	Zn
	71
	30
	41
	1.47 x 102
	2.81

	Zn
	72
	30
	42
	1.67 x 105
	0.44

	Zn
	73
	30
	43
	23.50
	4.11

	Zn
	74
	30
	44
	95.60
	2.29

	Zn
	75
	30
	45
	10.20
	5.91

	Zn
	76
	30
	46
	5.70
	3.99

	Zn
	77
	30
	47
	2.08
	7.20

	Zn
	78
	30
	48
	1.47
	6.22

	Zn
	79
	30
	49
	0.75
	9.12

	Zn
	80
	30
	50
	0.56
	7.58

	Zn
	81
	30
	51
	0.32
	11.43

	Zn
	82
	30
	52
	0.17
	10.62

	Zn
	83
	30
	53
	0.12
	12.52

	Zn
	84
	30
	54
	5.30 x 10-2
	11.90

	Zn
	85
	30
	55
	>6.37 x 10-7
	14.22

	Ga
	70
	31
	39
	1.27 x 103
	1.65

	Ga
	72
	31
	41
	5.08 x 104
	4.0

	Ga
	73
	31
	42
	1.75 x 104
	1.6

	Ga
	74
	31
	43
	4.87 x 102
	5.37

	Ga
	75
	31
	44
	1.26 x 102
	3.39

	Ga
	76
	31
	45
	32.60
	6.92

	Ga
	77
	31
	46
	13.20
	5.22

	Ga
	78
	31
	47
	5.09
	8.16

	Ga
	79
	31
	48
	2.85
	6.98

	Ga
	80
	31
	49
	1.68
	10.31

	Ga
	81
	31
	50
	1.22
	8.66

	Ga
	82
	31
	51
	0.60
	12.48

	Ga
	83
	31
	52
	0.31
	11.72

	Ga
	84
	31
	53
	8.50 x 10-2
	13.69

	Ga
	85
	31
	54
	9.20 x 10-2
	13.06

	Ga
	86
	31
	55
	4.30 x 10-2
	15.30

	Ga
	87
	31
	56
	2.90 x 10-2
(>6.34 x 10-7)
	14.50

	Ge
	75
	32
	43
	4.97 x 103
	1.18

	Ge
	77
	32
	45
	4.04 x 104
	2.70

	Ge
	78
	32
	46
	5.28 x103
	0.96

	Ge
	79
	32
	47
	18.98
	4.11

	Ge
	80
	32
	48
	29.50
	2.68

	Ge
	81
	32
	49
	7.60
	6.24

	Ge
	82
	32
	50
	4.0
	4.69

	Ge
	83
	32
	51
	1.85
	8.69

	Ge
	84
	32
	52
	0.95
	7.71

	Ge
	85
	32
	53
	0.50
	10.07

	Ge
	86
	32
	54
	0.23
	9.20

	Ge
	87
	32
	55
	0.14
	11.50

	Ge
	88
	32
	56
	>3.0 x 10-7
(6.1 x10-2)
	10.58

	Ge
	89
	32
	57
	Unknown
	13.10

	Ge
	90
	32
	58
	Unknown
	12.10

	As
	76
	33
	43
	9.46 x 104
	2.96

	As
	77
	33
	44
	1.40 x 105
	0.68

	As
	78
	33
	45
	5.44 x 103
	4.21

	As
	79
	33
	46
	5.41 x 102
	2.28

	As
	80
	33
	47
	15.20
	5.55

	As
	81
	33
	48
	33.3
	3.86

	As
	82
	33
	49
	19.10
	7.49

	As
	83
	33
	50
	13.40
	5.67

	As
	84
	33
	51
	4.02
	10.09

	As
	85
	33
	52
	2.02
	9.22

	As
	86
	33
	53
	0.95
	11.54

	As
	87
	33
	54
	0.48
	10.81

	As
	88
	33
	55
	0.20
	13.16

	As
	89
	33
	56
	Unknown
	12.20

	As
	90
	33
	57
	Unknown
	14.47

	As
	91
	33
	58
	Unknown
	13.44

	As
	92
	33
	59
	Unknown
	15.70

	Se
	79
	34
	45
	1.03 x 1013
	0.15

	Se
	81
	34
	47
	1.11 x 103
	1.59

	Se
	83
	34
	49
	1.34 x 103
	3.67

	Se
	84
	34
	50
	1.96 x 102
	1.84

	Se
	85
	34
	51
	32.90
	6.16

	Se
	86
	34
	52
	14.30
	5.13

	Se
	87
	34
	53
	5.50
	7.47

	Se
	88
	34
	54
	1.53
	6.83

	Se
	89
	34
	55
	0.43
	9.28

	Se
	90
	34
	56
	0.20
	8.20

	Se
	91
	34
	57
	0.27
	10.77

	Se
	92
	34
	58
	Unknown
	9.50

	Se
	93
	34
	59
	Unknown
	12.30

	Se
	94
	34
	60
	1.50 x 10-7
	10.80

	Se
	95
	34
	61
	3.92 x 10-7
	13.30

	Br
	78
	35
	43
	3.87 x 102
	0.73

	Br
	80
	35
	45
	1.06 x 103
	2.0

	Br
	82
	35
	47
	1.27 x 105
	3.09

	Br
	83
	35
	48
	8.55 x 103
	0.98

	Br
	84
	35
	49
	1.91 x 103
	4.66

	Br
	85
	35
	50
	1.74 x 102
	2.91

	Br
	86
	35
	51
	55.10
	7.63

	Br
	87
	35
	52
	55.65
	6.82

	Br
	88
	35
	53
	16.34
	8.98

	Br
	89
	35
	54
	4.36
	8.26

	Br
	90
	35
	55
	1.92
	10.96

	Br
	91
	35
	56
	0.54
	9.87

	Br
	92
	35
	57
	0.31
	12.54

	Br
	93
	35
	58
	0.10
	11.20

	Br
	94
	35
	59
	0.07
	13.70

	Br
	95
	35
	60
	1.50 x 10-7
	12.39

	Br
	96
	35
	61
	1.50 x 10-7
	14.90

	Br
	97
	35
	62
	3.0 x 10-7
	13.37

	Br
	98
	35
	63
	6.34 x 10-7
	16.06

	Kr
	85
	36
	49
	3.39 x 108
	0.69

	Kr
	87
	36
	51
	4.58 x 103
	3.89

	Kr
	88
	36
	52
	1.02 x 104
	2.92

	Kr
	89
	36
	53
	1.89 x 102
	5.18

	Kr
	90
	36
	54
	32.32
	4.41

	Kr
	91
	36
	55
	8.57
	6.77

	Kr
	92
	36
	56
	1.84
	6.0

	Kr
	93
	36
	57
	1.29
	8.49

	Kr
	94
	36
	58
	0.21
	7.22

	Kr
	95
	36
	59
	0.11
	9.70

	Kr
	96
	36
	60
	0.08
	8.28

	Kr
	97
	36
	61
	0.06
	11.10

	Kr
	98
	36
	62
	0.04
	10.06

	Kr
	99
	36
	63
	0.01
	12.36

	Kr
	100
	36
	64
	0.01
	11.20

	Kr
	101
	36
	65
	>6.35 x 10-7
	13.70

	Rb
	86
	37
	49
	1.61 x 106
	1.78

	Rb
	87
	37
	50
	1.57 x 1018
	0.28

	Rb
	88
	37
	51
	1.07 x 103
	5.31

	Rb
	89
	37
	52
	9.19 x 102
	4.50

	Rb
	90
	37
	53
	1.58 x 102
	6.58

	Rb
	91
	37
	54
	58.20
	5.91

	Rb
	92
	37
	55
	4.48
	8.10

	Rb
	93
	37
	56
	5.84
	7.47

	Rb
	94
	37
	57
	2.70
	10.28

	Rb
	95
	37
	58
	0.38
	9.23

	Rb
	96
	37
	59
	0.20
	11.58

	Rb
	97
	37
	60
	0.17
	10.06

	Rb
	98
	37
	61
	0.10
	12.05

	Rb
	99
	37
	62
	0.05
	11.40

	Rb
	100
	37
	63
	0.05
	13.57

	Rb
	101
	37
	64
	0.03
	11.54

	Rb
	102
	37
	65
	0.04
	14.70

	Rb
	103
	37
	66
	0.02
	13.81

	Rb
	104
	37
	67
	Unknown
	15.98

	Sr
	89
	38
	51
	4.37 x 106
	1.50

	Sr
	90
	38
	52
	9.11 x 108
	0.55

	Sr
	91
	38
	53
	3.47 x 104
	2.70

	Sr
	92
	38
	54
	9.58 x 103
	1.95

	Sr
	93
	38
	55
	4.46 x 102
	4.14

	Sr
	94
	38
	56
	75.30
	3.51

	Sr
	95
	38
	57
	23.90
	6.09

	Sr
	96
	38
	58
	1.07
	5.42

	Sr
	97
	38
	59
	0.43
	7.55

	Sr
	98
	38
	60
	0.65
	5.87

	Sr
	99
	38
	61
	0.27
	8.13

	Sr
	100
	38
	62
	0.20
	7.5

	Sr
	101
	38
	63
	0.12
	9.51

	Sr
	102
	38
	64
	0.07
	8.810

	Sr
	103
	38
	65
	5.30 x 10-2
	11.04

	Sr
	104
	38
	66
	5.30 x 10-2
	9.96

	Sr
	105
	38
	67
	3.90 x 10-2
	12.66

	Sr
	106
	38
	68
	2.0 x 10-2
	11.26

	Sr
	107
	38
	69
	>3.95 x 10-7
	13.50

	Y
	90
	39
	51
	2.31 x 105
	2.28

	Y
	91
	39
	52
	5.06 x 106
	1.54

	Y
	92
	39
	53
	1.27 x 104
	3.64

	Y
	93
	39
	54
	3.66 x 104
	2.90

	Y
	94
	39
	55
	1.12 x 103
	4.92

	Y
	95
	39
	56
	6.18 x 102
	4.45

	Y
	96
	39
	57
	5.34
	7.10

	Y
	97
	39
	58
	3.75
	6.8

	Y
	98
	39
	59
	0.55
	8.992

	Y
	99
	39
	60
	1.48
	6.97

	Y
	100
	39
	61
	0.73
	9.05

	Y
	101
	39
	62
	0.45
	8.10

	Y
	102m
	39
	63
	0.36
	10.42

	Y
	103
	39
	64
	0.23
	9.36

	Y
	104
	39
	65
	0.20
	11.67

	Y
	105
	39
	66
	0.11
	10.65

	Y
	106
	39
	67
	0.08
	12.86

	Y
	107
	39
	68
	0.03
	11.90

	Y
	108
	39
	69
	0.03
	14.06

	Y
	109
	39
	70
	0.03
	12.99

	Zr
	93
	40
	53
	5.08 x 1013
	0.09

	Zr
	95
	40
	55
	5.53 x 106
	1.12

	Zr
	96
	40
	56
	7.41 x 1026
	0.16

	Zr
	97
	40
	57
	6.03 x 104
	2.66

	Zr
	98
	40
	58
	30.70
	2.24

	Zr
	99
	40
	59
	2.10
	4.72

	Zr
	100
	40
	60
	7.10
	3.43

	Zr
	101
	40
	61
	2.30
	5.72

	Zr
	102
	40
	62
	2.90
	4.72

	Zr
	103
	40
	63
	1.30
	7.20

	Zr
	104
	40
	64
	1.20
	6.10

	Zr
	105
	40
	65
	0.67
	8.40

	Zr
	106
	40
	66
	0.18
	7.29

	Zr
	107
	40
	67
	0.15
	9.45

	Zr
	108
	40
	68
	0.08
	8.19

	Zr
	109
	40
	69
	5.6 x 10-2
	10.43

	Zr
	110
	40
	70
	3.8 x 10-2
	9.30

	Zr
	111
	40
	71
	2.4 x 10-2
	11.32

	Zr
	112
	40
	72
	3.0 x 10-2
	10.50

	Zr
	113
	40
	73
	Unknown
	13.42

	Nb
	94
	41
	53
	6.40 x 1011
	2.05

	Nb
	95
	41
	54
	3.02 x 106
	0.93

	Nb
	96
	41
	55
	8.41 x 104
	3.19

	Nb
	97
	41
	56
	4.33 x 103
	1.94

	Nb
	98
	41
	57
	2.86
	4.59

	Nb
	99
	41
	58
	15.0
	3.64

	Nb
	100
	41
	59
	1.40
	6.40

	Nb
	101
	41
	60
	7.10
	4.63

	Nb
	102
	41
	61
	4.30
	7.26

	Nb
	103
	41
	62
	1.50
	5.94

	Nb
	104
	41
	63
	4.90
	8.53

	Nb
	105
	41
	64
	2.91
	7.42

	Nb
	106
	41
	65
	1.02
	9.94

	Nb
	107
	41
	66
	0.30
	8.84

	Nb
	108
	41
	67
	0.20
	11.22

	Nb
	109
	41
	68
	0.11
	10.05

	Nb
	110
	41
	69
	8.20 x 10-2
	12.41

	Nb
	111
	41
	70
	5.40 x 10-2
	11.10

	Nb
	112
	41
	71
	3.30 x 10-2
	13.20

	Nb
	113
	41
	72
	3.20 x 10-2
	12.26

	Nb
	114
	41
	73
	1.70 x 10-2
	14.42

	Nb
	115
	41
	74
	2.30 x 10-2
	13.40

	Nb
	116
	41
	75
	Unknown
	15.47

	Mo
	99
	42
	57
	2.38 x 105
	1.36

	Mo
	101
	42
	59
	8.77 x 102
	2.82

	Mo
	102
	42
	60
	6.78 x 102
	1.01

	Mo
	103
	42
	61
	67.50
	3.64

	Mo
	104
	42
	62
	60.0
	2.16

	Mo
	105
	42
	63
	35.60
	4.95

	Mo
	106
	42
	64
	8.73
	3.64

	Mo
	107
	42
	65
	3.50
	6.19

	Mo
	108
	42
	66
	1.09
	5.16

	Mo
	109
	42
	67
	0.61
	7.61

	Mo
	110
	42
	68
	0.30
	6.43

	Mo
	111
	42
	69
	0.19
	9.09

	Mo
	112
	42
	70
	0.12
	7.79

	Mo
	113
	42
	71
	8.0 x 10-2
	10.04

	Mo
	114
	42
	72
	5.80 x 10-2
	8.96

	Mo
	115
	42
	73
	4.50 x 10-2
	11.16

	Mo
	116
	42
	74
	3.20 x 10-2
	9.96

	Mo
	117
	42
	75
	2.20 x 10-2
	12.21

	Mo
	118
	42
	76
	1.90 x 10-2
	10.92

	Mo
	119
	42
	77
	Unknown
	12.90

	Tc
	98
	43
	55
	1.32 x 1014
	1.80

	Tc
	99
	43
	56
	6.66 x 1012
	0.30 

	Tc
	100
	43
	57
	15.46
	3.21

	Tc
	101
	43
	58
	8.41 x 102
	1.61

	Tc
	102
	43
	59
	5.28
	4.53 

	Tc
	103
	43
	60
	54.20
	2.66

	Tc
	104
	43
	61
	1.10 x 103
	5.59

	Tc
	105
	43
	62
	456.0
	3.64

	Tc
	106
	43
	63
	35.60
	6.55

	Tc
	107
	43
	64
	21.20
	5.11

	Tc
	108
	43
	65
	5.17
	7.74

	Tc
	109
	43
	66
	0.91
	6.46

	Tc
	110
	43
	67
	0.90
	9.04

	Tc
	111
	43
	68
	0.29
	7.76

	Tc
	112
	43
	69
	0.27
	10.37

	Tc
	113
	43
	70
	0.15
	9.06

	Tc
	114
	43
	71
	0.10
	11.45

	Tc
	115
	43
	72
	7.80 x 10-2
	10.40

	Tc
	116
	43
	73
	5.60 x 10-2
	12.61

	Tc
	117
	43
	74
	4.50 x 10-2
	11.14

	Tc
	118
	43
	75
	3.0 x 10-2
	13.47

	Tc
	119
	43
	76
	2.20 x 10-2
	12.19

	Tc
	120
	43
	77
	2.10 x 10-2
	14.49

	Tc
	121
	43
	78
	2.20 x 10-2
	13.16

	Ru
	103
	44
	59
	3.39 x 106
	0.76

	Ru
	105
	44
	61
	1.60 x 104
	1.92

	Ru
	106
	44
	62
	3.21 x 107
	0.04

	Ru
	107
	44
	63
	2.25 x102
	3.0

	Ru
	108
	44
	64
	2.73 x 102
	1.37

	Ru
	109
	44
	65
	34.50
	4.26

	Ru
	110
	44
	66
	12.04
	2.76

	Ru
	111
	44
	67
	2.12
	5.52

	Ru
	112
	44
	68
	1.75
	4.10

	Ru
	113
	44
	69
	0.80
	6.90

	Ru
	114
	44
	70
	0.54
	5.49

	Ru
	115
	44
	71
	0.32
	7.93

	Ru
	116
	44
	72
	0.20
	6.67

	Ru
	118
	44
	74
	9.90 x 10-2
	7.63

	Ru
	117
	44
	73
	0.15
	9.38

	Ru
	119
	44
	75
	6.95 x 10-2
	10.26

	Ru
	120
	44
	76
	4.50 x 10-2
	8.80

	Ru
	121
	44
	77
	2.90 x 10-2
	11.38

	Ru
	122
	44
	78
	2.50 x 10-2
	9.76

	Ru
	123
	44
	79
	1.90 x 10-2
	12.15

	Ru
	124
	44
	80
	1.50 x 10-2
	10.75

	Ru
	125
	44
	81
	Unknown
	12.16

	Rh
	104
	45
	59
	42.3
	2.44

	Rh
	105
	45
	60
	1.27 x 105 
	0.57

	Rh
	106
	45
	61
	30.07
	3.54

	Rh
	107
	45
	62
	1.30 x 103
	1.50

	Rh
	108
	45
	63
	16.80
	4.51

	Rh
	109
	45
	64
	80.0
	2.61

	Rh
	110
	45
	65
	3.35
	5.50

	Rh
	111
	45
	66
	11.0
	3.68

	Rh
	112
	45
	67
	3.60
	6.59 

	Rh
	113
	45
	68
	2.80
	4.82

	Rh
	114
	45
	69
	1.85
	7.78

	Rh
	115
	45
	70
	0.99
	6.20

	Rh
	116
	45
	71
	0.57
	9.09

	Rh
	117
	45
	72
	0.44
	7.53

	Rh
	118
	45
	73
	0.23
	10.50

	Rh
	119
	45
	74
	0.17
	8.59

	Rh
	120
	45
	75
	0.14
	11.47

	Rh
	121
	45
	76
	0.15
	9.80

	Rh
	122
	45
	77
	>3.0x10-7
(5.2x10-2)
	12.44

	Rh
	123
	45
	78
	4.20 x 10-2
	10.91

	Rh
	124
	45
	79
	3.0 x 10-2
	13.39

	Rh
	125
	45
	80
	2.70 x 10-2
	12.02

	Rh
	126
	45
	81
	1.90 x 10-2
	14.25

	Rh
	127
	45
	82
	2.0 x 10-2
	12.95

	Rh
	128
	45
	83
	Unknown
	17.43

	Pd
	107
	46
	61
	2.05 x 1014
	0.03

	Pd
	109
	46
	63
	4.93 x 104
	1.11

	Pd
	111
	46
	65
	1.40 x 103
	2.23

	Pd
	112
	46
	66
	7.57 x 104
	0.26

	Pd
	113
	46
	67
	93.0
	3.35

	Pd
	114
	46
	68
	1.45 x 102
	1.44

	Pd
	115
	46
	70
	25.0
	4.56

	Pd
	116
	46
	69
	11.80
	2.71

	Pd
	117
	46
	71
	4.30
	5.76

	Pd
	118
	46
	72
	1.90
	4.17

	Pd
	119
	46
	73
	0.92
	7.24

	Pd
	120
	46
	74
	0.49
	5.37

	Pd
	121
	46
	75
	0.29
	8.22

	Pd
	122
	46
	76
	0.18
	6.49

	Pd
	123
	46
	77
	0.11
	9.13

	Pd
	124
	46
	78
	3.80 x 10-2
	7.65

	Pd
	125
	46
	79
	5.70 x 10-2
	10.01

	Pd
	126
	46
	80
	4.80 x 10-2
	8.77

	Pd
	127
	46
	81
	3.80 x 10-2
	11.14

	Pd
	128
	46
	82
	3.50 x 10-2
	10.03

	Pd
	129
	46
	83
	3.10 x 10-2
	13.59

	Pd
	130
	46
	84
	Unknown
	12.54

	Pd
	131
	46
	85
	Unknown
	14.97




























[bookmark: _Hlk218168573]Table 2 	The parameters p and q of the straight lines seen in Figs. 2–4 as per E versus A for radioisotopes of the same element.[footnoteRef:1] The parity is either even (e) or odd (o). [1:   We used the plotting program OriginPro 2026 (https://www.originlab.com). The parameters p, q and the coefficient of determination R2 are provided automatically by this program.
] 



	Z
	Stable Nuclei (Astable)
	Radioisotopes
	Even, Odd
	p (intercept)
	q (slope)
	R2
	-p/q

	0
	
	1n
	o
	-2.77
	3.56
	1
	

	1
	
	3H
	o
	-10.40
	3.47
	1
	

	2
	3He, 4He
	6He, 8He
	e
	-11.27
	2.67
	0.96
	4.22

	3
	6Li, 7Li
	8Li
9Li, 11Li
	e
o
	-48.01
-34.85
	8.00
5.14
	1
0.97
	6.00
6.78

	4
	8Be, 9Be
	10Be, 12Be, 14Be
11Be
	e
o
	-25.87
-51.79
	3.00
5.75
	0.91
1
	8.62
9.01

	5
	10B, 11B, 
	12B, 14B, 16B
13B, 15B, 17B, 19B                       
	e
o
	-36.04
-31.49
	3.88
3.20
	0.91
0.92
	9.29
9.84

	6
	12C, 13C
	14C, 16C, 18C, 20C, 22C,
15C, 17C, 19C  
	e
o
	-28.90
-32.58
	2.26
2.65
	0.97
   0.92
	12.79
12.29

	7
	14N, 15N
	16N, 18N, 20N, 22N, 24N
17N, 19N, 21N, 23N
	e
o
	-34.17
-37.98
	2.62
2.64
	0.97
0.98
	13.04
14.39

	8
	18O, 17O
	20O, 22O, 24O
19O, 21O, 23O, 25O
	e
o
	-31.96
-32.35
	1.77
1.92
	0.99
0.99
	18.06
16.85

	9
	18F, 19F
	20F, 22F, 24F, 26F, 28F, 30F
21F, 23F, 25F, 27F, 29F, 31F
	e
o
	-35.19
-37.40
	2.05
2.01
	0.99
0.99
	17.16
18.61

	10
	22Ne, 21Ne
	24Ne, 26Ne, 28Ne, 30Ne, 32Ne, 34Ne
23Ne, 25Ne, 27Ne, 29Ne, 31Ne, 33Ne
	e
o
	-40.84
-39.02
	1.85
1.88
	0.99
1
	22.08
20.76

	11
	22Na, 23Na
	24Na, 26Na, 28Na, 30Na, 32Na, 34Na, 36Na
25Na, 27Na, 29Na, , 31Na, 33Na, 35Na, 37Na 
	e
o
	-37.51
-39.76
	1.79
1.77
	0.98
0.99
	20.96
22.46

	12
	25Mg, 26Mg,
	28Mg, 30Mg, 32Mg, 34Mg, 36Mg, 38Mg, 40Mg 
27Mg, 29Mg, 31Mg, 33Mg, 35Mg, 37Mg
	e
o
	-38.27
-38.63
	1.48
1.57
	0.99
0.98
	25.86
24.61

	13
	26Al, 27Al
	28Al, 30Al, 32Al, 34Al, 36Al, 38Al, 40Al, 42Al 
29Al, 31Al, 33Al, 35Al, 37Al, 39Al, 41Al, 43Al
	e
o
	-38.20
-37.99
	1.55
1.46
	0.97
0.98
	24.65
26.02

	14
	29Si, 30Si
	32Si, 34Si, 36Si, 38Si, 40Si, 42Si, 44Si 
31Si, 33Si, 35Si, 37Si, 39Si, 41Si, 43Si
	e
o
	-42.45
-40.62
	1.38
1.41
	0.99
0.97
	30.76
28.81

	15
	30P, 31P
	32P, 34P, 36P, 38P, 40P, 42P, 44P, 46P
33P, 35P, 37P, 39P, 41P, 43P, 45P, 47P
	e
o
	-43.75
-46.56
	1.46
1.46
	0.98
0.99
	29.97
31.89

	16
	33S, 36S
	38S, 40S, 42S, 44S, 46S, 48S
35S, 37S, 39S, 41S, 43S, 45S, 47S, 49S
	e
o
	-50.77
-45.42
	1.40
1.33
	0.99
0.99
	36.26
34.15

	17
	34Cl, 37Cl
	36Cl, 38Cl, 40Cl, 42Cl, 44Cl, 46Cl, 48Cl, 50Cl, 52Cl
39Cl, 41Cl, 43Cl, 45Cl, 47Cl, 49Cl, 51Cl
	e
o
	-47.45
-55.54
	1.37
1.50
	0.99
0.99
	34.64
37.03

	18
	37Ar, 40Ar
	42Ar, 44Ar, 46Ar, 48Ar, 50Ar, 52Ar, 54Ar
39Ar, 41Ar, 43Ar, 45Ar, 47Ar, 49Ar, 51Ar, 53Ar
	e
o
	-56.49
-46.87
	1.37
1.22
	0.98
0.98
	41.24
38.42

	19
	38K, 41K
	40K, 42K, 44K, 46K, 48K, 50K, 52K, 54K, 56K
43K, 45K, 47K, 49K, 51K, 53K, 55K, 57K 
	e
o
	-49.86
-59.17
	1.28
1.42
	0.99
0.99
	38.95
41.67

	20
	43Ca, 46Ca
	48Ca, 50Ca, 52Ca, 54Ca, 56Ca, 58Ca, 60Ca
45Ca, 47Ca, 49Ca, 51Ca, 53Ca, 55Ca, 57Ca, 59Ca
	e
o
	-55.68
-49.75
	1.20
1.22
	0.98
0.99
	46.40
45.78

	21
	44Sc, 45Sc
	46Sc, 48Sc, 50Sc, 52Sc, 54Sc, 56Sc, 58Sc, 60Sc, 62Sc
47Sc, 49Sc, 51Sc, 53Sc, 55Sc, 57Sc, 59Sc, 61Sc
	e
o
	-47.67
-52.48
	1.09
1.14
	1
0.99
	43.73
46.04

	22
	49Ti, 50Ti
	52Ti, 54Ti, 56Ti, 58Ti, 60Ti, 62Ti, 64Ti
51Ti, 53Ti, 55Ti, 57Ti, 59Ti, 61Ti, 63Ti
	e
o
	-53.63
-57.05
	1.08
1.17
	1
0.99
	49.66
48.76

	23
	48V, 51V
	50V, 52V, 54V, 56V, 58V, 60V, 62V, 64V, 66V
53V, 55V, 57V, 59V, 61V, 63V, 65V, 67V
	e
o
	-53.16
-53.76
	1.11
1.08
	0.99
0.99
	47.89
49.78

	24
	53Cr, 54Cr
	56Cr, 58Cr, 60Cr, 62Cr, 64Cr, 66Cr, 68Cr, 70Cr
55Cr, 57Cr, 59Cr, 61Cr, 63Cr, 65Cr, 67Cr, 69Cr
	e
o
	-48.23
-52.67
	0.90
1.01
	0.99
0.99
	53.59
52.15

	25
	54Mn, 55Mn
	56Mn, 58Mn, 60Mn, 62Mn, 64Mn, 66Mn, 68Mn, 70Mn, 72Mn
57Mn, 59Mn, 61Mn, 63Mn, 65Mn, 67Mn, 69Mn, 71Mn, 73Mn
	e
o
	-50.54
-49.83
	0.97
0.92
	0.98
0.99
	52.10
54.16

	26
	57Fe, 58Fe
 
	60Fe, 62Fe, 64Fe, 66Fe, 68Fe, 70Fe, 72Fe, 74Fe, 76Fe
59Fe, 61Fe, 63Fe, 65Fe, 67Fe, 69Fe, 71Fe, 73Fe, 75Fe
	e
o
	-50.95
-49.54
	0.87
0.88
	0.99
0.99
	58.56
56.30

	27
	58Co, 59Co
	60Co, 62Co, 64Co, 66Co, 68Co, 70Co, 72Co, 74Co, 76Co, 78Co
61Co, 63Co, 65Co, 67Co, 69Co, 71Co, 73Co, 75Co, 77Co
	e
o
	-52.67
-53.56
	0.93
0.91
	0.99
0.99
	56.53
58.86

	28
	61Ni, 64Ni
	66Ni, 68Ni, 70Ni, 72Ni, 74Ni, 76Ni, 78Ni, 80Ni
63Ni, 65Ni, 67Ni, 69Ni, 71Ni, 73Ni, 75Ni, 77Ni, 79Ni, 81Ni
	e
o
	-54.03
-51.40
	0.83
0.83
	0.99
0.99
	65.10
61.93

	29
	64Cu, 65Cu
	66Cu, 68Cu, 70Cu, 72Cu, 74Cu, 76Cu, 78Cu, 80Cu, 82Cu
67Cu, 69Cu, 71Cu, 73Cu, 75Cu, 77Cu, 79Cu, 81Cu
	e
o
	-57.22
-59.52
	0.90
0.90
	1
1
	63.58
66.13

	30
	67Zn, 70Zn
	72Zn, 74Zn, 76Zn, 78Zn, 80Zn, 82Zn, 84Zn
69Zn, 71Zn, 73Zn, 75Zn, 77Zn, 79Zn, 81Zn, 83Zn, 85Zn
	e
o
	-64.40
-55.05
	0.91
0.81
	0.98
1
	70.77
67.96

	31
	68Ga, 71Ga
	70Ga, 72Ga, 74Ga, 76Ga, 78Ga, 80Ga, 82Ga, 84Ga, 86Ga
73Ga, 75Ga, 77Ga, 79Ga, 81Ga, 83Ga, 85Ga, 87Ga
	e
o
	-57.65
-66.81
	0.85
0.94
	1
1
	67.82
71.07

	32
	73Ge, 76Ge
	78Ge, 80Ge, 82Ge, 84Ge, 86Ge, 88Ge, 90Ge
75Ge, 77Ge, 79Ge, 81Ge, 83Ge, 85Ge, 87Ge, 89Ge
	e
o
	-70.79
-62.91
	0.93
0.86
	0.99
0.99
	76.12
73.15

	33
	74As, 75As
	76As, 78As, 80As, 82As, 84As, 86As, 88As, 90As, 92As
77As, 79As, 81As, 83As, 85As, 87As, 89As, 91As
	e
o
	-63.72
-70.13
	0.87
0.92
	0.99
0.98
	73.24
76.23

	34
	77Se, 82Se
	84Se, 86Se, 88Se, 90Se, 94Se
79Se, 81Se, 83Se, 85Se, 87Se, 89Se, 91Se, 93Se, 95Se
	e
o
	-73.79
-63.58
	0.91
0.81
	0.97
0.99
	81.09
78.49

	35
	76Br, 81Br
	78Br, 80Br, 82Br, 84Br, 86Br, 88Br, 90Br, 92Br, 94Br, 96Br, 98Br
83Br, 85Br, 87Br, 89Br, 91Br, 93Br, 95Br, 97Br
	e
o
	-61.04
-72.31
	0.79
0.89
	0.99
0.97
	77.27
81.25

	36
	 83Kr, 86Kr
	88Kr, 90Kr, 92Kr, 94Kr, 96Kr, 98Kr, 100Kr
85Kr, 87Kr, 89Kr, 91Kr, 93Kr, 95Kr, 97Kr, 99Kr, 101Kr
	e
o
	-64.01
-64.27
	076
0.78
	0.98
0.99
	84.22
82.40

	37
	84Rb, 85Rb
	86Rb, 88Rb, 90Rb, 92Rb, 94Rb, 96Rb, 98Rb, 100Rb, 102Rb, 104Rb
87Rb, 89Rb, 91Rb, 93Rb, 95Rb, 97Rb, 99Rb, 101Rb, 103Rb
	e
o
	-63.89
-64.32
	0.78
0.76
	0.97
0.96
	81.91
84.63

	38
	87Sr, 88Sr
	90Sr, 92Sr, 94Sr, 96Sr, 98Sr, 100Sr, 102Sr, 104Sr, 106Sr
89Sr, 91Sr, 93Sr, 95Sr, 97Sr, 99Sr, 101Sr, 103Sr, 105Sr, 107Sr
	e
o
	-57.42
-59.13
	0.65
0.68
	0.99
1
	88.34
86.96

	39
	88Y, 89Y
	90Y, 92Y, 94Y, 96Y, 98Y, 100Y, 102Y, 104Y, 106Y, 108Y
91Y, 93Y, 95Y, 97Y, 99Y, 101Y, 103Y, 105Y, 107Y, 109Y
	e
o
	-58.97
-56.46
	0.68
0.64
	0.98
0.99
	86.72
88.22

	40
	91Zr, 94Zr
	96Zr, 98Zr, 100Zr, 102Zr, 104Zr, 106Zr, 108Zr, 110Zr, 112Zr
93Zr, 95Zr, 97Zr, 99Zr, 101Zr, 103Zr, 105Zr, 107Zr, 109Zr, 111Zr, 113Zr
	e
o
	-57.61
-58.61
	0.61
0.63
	0.99
0.99
	94.44
93.03

	41
	92Nb, 93Nb
	94Nb, 96Nb, 98Nb, 100Nb, 102Nb, 104Nb, 106Nb, 108Nb, 110Nb, 112Nb, 114Nb, 116Nb
95Nb, 97Nb, 99Nb, 101Nb, 103Nb, 105Nb, 107Nb, 109Nb, 111Nb, 113Nb, 115Nb
	e
o
	-55.63
-58.73
	0.62
0.63
	1
1
	89.73
93.22

	42
	97Mo, 100Mo
	102Mo, 104Mo, 106Mo, 108Mo, 110Mo, 112Mo, 114Mo, 116Mo, 118Mo
99Mo, 101Mo, 103Mo, 105Mo, 107Mo, 109Mo, 111Mo, 113Mo, 115Mo, 117Mo, 119Mo
	e
o
	-63.33
-58.16
	0.63
0.60
	1
1
	100.52
96.93

	43
	96Tc, 97Tc  
	98Tc, 100Tc, 102c, 104Tc, 106Tc, 108Tc, 110Tc, 112Tc, 114Tc, 116Tc, 118Tc, 120Tc
99Tc, 101Tc, 103c, 105Tc, 107Tc, 109Tc, 111Tc, 113Tc, 115Tc, 117Tc, 119Tc, 121Tc
	e
o
	-55.22
-57.37
	0.58
0.59
	1
1
	95.21
97.24

	44
	101Ru, 104Ru
	106Ru, 108Ru, 110Ru, 112Ru, 114Ru, 116Ru, 118Ru, 120Ru, 122Ru, 124Ru
103Ru, 105Ru, 107Ru, 109Ru, 111Ru, 113Ru, 115Ru, 117Ru, 119Ru, 121Ru, 123Ru, 125Ru
	e
o
	-60.71
-55.87
	0.58
0.55
	0.99
0.99
	104.67
101.58

	45
	102Rh, 103Rh
	104Rh, 106Rh, 108Rh, 110Rh, 112Rh, 114Rh, 116Rh, 118Rh, 120Rh, 122Rh, 124Rh, 126Rh, 128Rh
105Rh, 107Rh, 109Rh, 111Rh, 113Rh, 115Rh, 117Rh, 119Rh, 121Rh, 123Rh, 125Rh, 127Rh
	e
o
	-60.19
-59.05
	0.60
0.57
	0.99
1
	100.32
103.60

	46
	105Pd, 110Pd
	112Pd, 114Pd, 116Pd, 118Pd, 120Pd, 122Pd, 124Pd, 126Pd, 128Pd, 130Pd
107Pd, 109Pd, 111Pd, 113Pd, 115Pd, 117Pd, 119Pd, 121Pd, 123Pd, 125Pd, 127Pd, 129Pd, 131Pd
	e
o
	-71.08
-62.18
	0.64
0.58
	0.99
0.99
	111.06
107.21
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