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TABLE OF LOG FT VALUES- OCTOBER 1952

R. W. King, N. M. Dismuke, K. Way*

INTRODUCTION

An important quantity for the characterization of j3 transitions is the comparative half-
life, or ft value in the Fermi theory of 0 decay. For an allowed transition

2ir3h In 2
""GWZf |(f|M|i)|*

where f is the integral of the Fermi function, t is the "partial half-life," G is the Fermi con
stant, and Zf |(f|M|i)|2 indicates the absolute values squared of the matrix elements involved in
the /3 transition summed over the magnetic substates of the daughter nucleus. The use of the
ft value in the classification of /3 transitions and the resulting information about nuclear struc
tures have been discussed by several authors.1-*

In 1951, A. M. Feingold* published a list of values of log ft based on data available in the
literature up to June 1950. The large amount of new data which has appeared since that time
and the growing recognition of the importance of the log ft value m the interpretation of decay
schemes seemed to the present authors to justify a revision and extension of Feingold's work.
The present list is based on data in the files of the nuclear data group of the National Bureau
of Standards m October 1952. In cases where the present data are identical with those used by
Feingold, the ft values have been recomputed in order to provide an independent check. The
graphs of f published by Feenberg and Trigg8 have greatly simplified the calculation of com
parative half-lives and were used in the present computations.

EXPLANATION OF TABLE

In column 1 the nuclei undergoing decay are listed. Column 2 shows the type of decay and
column 3 the observed half-life. Column 4 gives the maximum energy of the emitted particles
in Mev. The method of measurmg the energy is indicated in column 5. The abbreviations used
there stand for:

a absorption
a/3y absorption of /3's in coincidence with y*s
cc cloud chamber

pc proportional counter

s magnetic spectrometer
scin scintillation spectrometer
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Column 6 gives the experimentally determined branching percentages of the indicated modes
of decay.

In the case of decay by K capture and positron emission, a ratio of the relative intensity
of these two modes of decay can be calculated from theory for a given decay energy. Such
ratios, together with experimental information on relative positron intensities can be used to
calculate absolute branching percentages and the total amount of K capture. Results of such
calculations are listed in column 7. When the agreement between these calculated values and
the experimental values of column 6 seemed reasonable, or when no experimental values were
available for a check, these calculated branching percentages were used in the computation of
log t. When the agreement turned out to be very poor, it was concluded that decay to levels
other than those indicated in the energy column takes place, the value of log f+ was then de
termined and the value of log t computed from the given positron percentage In such cases
log f and log ft are designated with a superscript +. Column 8 gives the log to the base 10 of
the "partial half-life" of the transition as determined from the half-life in column 3 and the
branching percentages The log to the base 10 of the required allowed f function, whether f_,
f+, or f+ + fK is given in column 9.

Column 10 gives the sum of columns 8 and 9 or the log of ft, the comparative half-life of
the disintegration as defined in the introduction. In a few cases two values are given for a
single transition, the first being the value just mentioned. Whenever the /3 spectrum is known
to exhibit a unique first forbidden shape indicative of a AI = 2, yes transition a second value
is given marked with superscript ' which is the log of the comparative half-life calculated by
means of the first forbidden f function.8 In cases where the unique shape has not been observed,
possibly because of experimental difficulties, but where the nuclear shell model suggests a
AI = 2, yes transition, this first forbidden log ft value is again listed and marked with a super
script1*.

One of the authors expresses her appreciation to Mrs. R. C. Weaver and to Mr. C.
Perhacs, Oak Ridge National Laboratory, for their help in the computing and checking of the
table.
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Table of Log Values October 1952

Experimental Calculated

Nucleus Decay T % Method % Branching % Branching logfo logt log ft

n F 13m 0 782 s 100 0 24 2 89 3 13

H3 fr 12 4y 0 0194 s 100 -5 56 8 59 3 03

He6 F 0 823s 3 50 s 100 3 02 -0 08 2 94

Li8 0" 0 88S ~13

~6

s -90

-10

5 67

4 07

--0 01

-0 94

-5 66

-5 01

Be7 K 54d 0 860

0 382

88

12

-3 35

-4 06

6 72

7 59

3 37

3 53

Be10 $' 2 7 X lo'y 0 555 s 100 -0 29 13 93 13 64

B8
K

0 65s 13 7 a 100 -100

<10-3
5 73 -0 19 5 54

Bl! er 0 027s 13 43 s 96 5 72 -1 55 4 17

89 a/3y 4 4 92 -0 17 4 75

c"
K

19 1s 22 a ~98 >97 86

<0 14

2 03 1 29 3 32

c"
K

20 35m 0 970 s 100* >98

<2

0 51 3 09 3 60

c" r 5580y 0 155 s 100 -2 29 11 24 8 95
C15?

r 2 4s 88 a 100? 4 88 *0 38 ==5 26

N12
K

12 5 x 10"3s 16 6 a ooo -100

<io-3
6 20 ^1 90 >4 30

N13 0+
K

10 lm 1 202 s 100* >99

<1

0 89 2 78 3 67

N" 0" 7 35s 10 5 a,cc ~18 5 26 -161 -6 87

8 231*
46 cc ~2 3 61 -2 56 -6 17

43 a/3y -40 3 47 -1 26 ~4 73

3 8 a/3r -40 3 21 -1 26 -4 47

N" 0" 4 2s 37 a 100 3 18 0 62 3 80

0" 0+
K

76 5S 1 8 a 100* >99 7

< 3

1 62 1 88 3 50

016 0+
K

2 12m 1 683 s 100* >99 7

< 3

149 2 10 3 59

o" r 29 4S 45 a 30 3 58 199 5 57

29 a 70 2 72 162 4 34
F1T 0+

K

70s 1 72 s 100* >99 7

< 3

1 52 1 84 3 36

Fl! 0+
K

187h 0 649 s 100* >97 8

<2 2

-0 21 3 83 3 62

F20 er 12s 6 74 s 3 5 4 38 2 54 6 92

5 33 s 96 5 3 91 109 5 00

Ne» 0+
K

18 5s 2 18 s 100* >99 8

< 2

1 96 1 27 3 23

Ne23 r 40 2S 4 21 s 93 3 45 1 64 5 09

1 18 s 7 1 07 2 76 3 83

Na" e+ 22 8s 2 53 s, scln 100* 99 9

1

-003

2 25 1 36 3 61

Na»
K

0+ 26y 1 8 cc -4 x 10"3 1 58 -12 31 -13 89

K - 000008

0+ 0 542 s -100* -90 85 -0 53 -7 91 -7 38

K -9 15

Na» r 15 06h 4 17 s 0 003 3 44 9 26 12 70

1 390 s -100 1 38 4 73 6 11

Na" 0" 62 5s 37 a 55 3 22 2 06 5 28

27 a 45 2 62 2 14 4 76

Mg23
K

12 3s 2 99 scln 100* 99 93

0 07

2 55 1 09 3 64

Mg2' 0" 9 58m 180 s 80 1 85 2 86 4 71

0 79 s 20 0 47 3 46 3 93

Al2» 0+ 6 5s 28 a fk/f+ = 0 00115 2 45 a0 81 2:3 26

AI28 r 2 30m 2 865 s >98 2 76 <2 15 <4 91

Al2» 0" 6 56m 2 5 a/3r -75 2 53 -2 72 -5 25

14 a/3y -25 141 ~3 20 -4 61

SI2' 0+ 54Sh2 65h
3 48 scin fk/f+ = 0 0007 2 83 &0 73 2:3 56

Si31 r 1471 s 100 1 53 3 98 5 51

p29 0+ 4 6s 36 cc fk/f+ = 0 0008 2 88 &0 66 2:3 54
pSO 0+ 2 18m 3 5 s fk/i+ = 0 0009 2 84 2:2 12 2:4 96
pSZ

r 14 30d 1 70 s 100 1 80 6 09 7 89

* There is experimental evidence that all the decay is to one level only of the daughter nucleus
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Experimental Calculated

Nucleus Decay T E* Method % Branching % Branching logf0 logt log ft

pS3
0" 25d 0 26 s 100 -1 28 6 33 5 05

P" 0" 12 4s 5 1 a 75 3 89 1 22 5 11

3 2 a 25 2 96 170 4 66
ssi 0+ 3 2s 4 1 scin fk/f+ = 0 0007 3 00 2:0 50 2:3 50
SS6

0" 87.ld 0 167 s 100 -190 6 88 4 98

s3T 0" 5 04m 43 a 10 3 59 3 48 7 07

7 68'*
1 6 a 90 1 70 2 53 4 23

CI35 0+ 18s 44 scin fk/f+ = 0 0007 3 28 2:0 26 2:3 54

CI34 0+
K

33 2m 4 45 s 46 45 59

033

i 29 3 64 6 93

0+ 2 58 s 28 27 76 2 23 3 85 6 08

K 097

0+ 13 s 26 25 77 0 94 3 88 4 82

K 0 75

CI38 tr 4 4 x 106y 0 716 s 100 0 37 13 14 13 51

CI38 0" 37 29™ 4 81 s 53 3 79 3 63 7 42

8 131
2 77 s 16 2 76 4 15 6 91

1 11 s 31 1 08 3 86 4 94

Cl3» 0" 55 5m 2 96 a 2:7 2 88 £4 68 £7 56

£7 86'*
1 65 a £93 1 78 2:3 55 2:5 31

A35 0+ 184s 44 cc fk/f+ = 0 0009 3 27 2:0 26 2:3 53

A39 0" 235y 0 565 s 100 -0 02 9 87 9 85

8 74'
A" 0" 1 78h 2 55 a 07 2 60 5 96 8 56

8 72'*
125 s 99 1 29 3 81 5 10

K3T 0+ 12s 4 57 scin fk/f+ = 0 001 3 32 2:0 08 2:3 40

K38 0+ 7 7m 28 s <100 fk/f+ = 0 004 2 38 >2 66 >5 04

K40 0- ts =132 x lO8^
12 44h

1 36 s 1 44 2:16 62 2:18 06

K42 0" 3 58 s -75 3 27 -4 78 -8 05

8 50'
2 05 s -25 2 20 -5 25 -7 45

K43 0- 22 4h 0 81 s ~80 0 59 -5 00 ~5 59

0 24 s -20 -130 -5 61 -4 31

Ca39 0+ 11s 5 2 scin fk/f+ = 0 008 3 56 2:0 04 2:3 60

Ca45 0" 152d 0 255 scin 100 -1 18 7 12 5 94

Ca4" 0" 5 8d 1 1 ? 1 12 5 70 2:6 82

Ca49 0" 8 5m 2 7 a ? 2 74 2 71 2:5 45

Sc41 0+ 0 87s 4 94 cc fk/f+ = 0 001 3 45 a-0 06 £3 39

Sc» 0+ 3 92" 1 1 s fk/f+ = 0 126 0 62 2:4 15 2:4 77

04 a fk/f+ = 3 55 -0 59 2:4 15 2:3 56

Sc44 0+
K

40" 1 463 s 100? 95 43

4 57

1 11 4 16 5 27

Sc" 0" 84d 1 2 s <0 5 1 26 >9 16 >10 42

0 36 s -99 5 -0 67 -6 86 -6 19

Sc4t 0" 3 43d 0 61 a ? 0 17 2:5 47 2:5 64

Sc48 0" 186d 0 64 a 100 0 23 5 20 5 43

Sc49 0" 57m 24 a 100 2 52 3 53 6 05
Ti« 0+

K

3 09* 102 s >96 >78 36

>14 26

0 51 <4 08 <4 59

0+ 0 57 s <4 <3 26 -0 25 >5 18 >4 93

K <4 11

Ti" 0" 6m 16 a ? 1 78 2:2 56 2:4 34

V4' 0*
K

0+

33m 1 65 a fk/f+ = 0 045 134 2:3 30 2:4 64

y«8 16 0d 0 716 s 58* 59 10 0 02 6 14 6 16

K 42 40 90
V52

": 2 6m? -2 6 a 100 ~2 71 2 19 ~4 90

Cr49 0+ 41 9m 145 a fk/f+ = 0 089 1 10 2:3 40 2:4 50

Mn51 0+ 44 3m 24 a fk/f+ = 0 021 2 02 2:3 42 2:5 44

MnSJ 0+
K

21 3m 2 66 s 99 95 98 61

1 39

2 21 3 11 5 32

0+ 62 0 582 s 35* 34 96 -0 14 5 73 5 59

K 65 65 04

Mn" 0- 310d 10 cc < 1 102 >10 43 >1145

* There is experimental evidence that all the decay is to one level only of the daughter nucleus
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Experimental

Nucleus Decay T EP Method % Branching % Branching logf0 logt log ft

Mn68 0" 2 586h 2 86 s 60 2 91 4 19 7 10

1 05 s 25 1 11 4 57 5 68

0 73 s 15 0 41 4 79 5 20

Fe52 0+
K

7 8h 0 640 a 40*

60

38 76

61 24

-0 03 4 45 4 42

Fe63 0+ 8 9m 26 scin fk/f+ = 0 018 2 16 2:2 73 2:4 89

Fe59 0- 45 ld 0 46 50 -0 18 6 90 6 72

0 26 s 50 -1 03 6 90 5 87

Co86 0+ 18 2h 1 50 s -30 fk/f+ = 0 11 1 10+ 5 34 6 44+
101 s -30 fk/f+ = 0 41 0 37+ 5 34 5 71+

Co" 0+
K

80d 1 50 s 25

75

fk/f+ = 0 11 1 10+ 7 44 8 54+

Co" 0+
K

270^ 0 26 a 100* 1 87

98 13

-0 43 7 37 6 94

Co88 0+
K

72d 0 47 s 14 5*

85 5

13 14

86 86

-0 14 6 79 6 65

Co89 0" 10 7m 1 56 s 0 28 1 81 5 36 7 17

e> 5 26Y 0 319 s 100 -0 73 8 22 7 49

Co" 0" 99 0m 142 a 55 164 4 03 5 67

1 00 a 45 107 4 12 5 19

Co82 0" 13 9m 23 a 100 2 56 2 92 5 48

Ni81 0+
K

36 4h 0 835 s -30

-70

fk/f+ = 0 91 0 02+ -5 64 ~5 66+

Ni83 0_ ssy 0 067 pc 100 -2 87 9 43 6 56

Ni85 0" 2 564h 2 1 s 57 2 35 4 21 6 56

101 s 14 1 11 4 82 5 93

0 60 s 29 0 28 4 50 4 78

Cu80 0+
K

24 6m ~3 3 a <5 <4 61

< 07

-2 62 >4 50 >7 12

0+ -18 a >95 >87 68 ~147 <3 19 <4 66

K >7 64

Cu«' 0+
K

3 33h 0 190 s (0++ k) 0 7 64 17

20 28

0 79 4 15 4 94

0+ 0 550 s 27 2 51 -0 03 4 96 4 93

K 10 71

0* 0 190 s(0++k) 07 0 003 -0 36 6 27 5 91

K 65

0+ 0 266 s 0 03 0 03 -0 30 5 83 5 53

K 176

Total K 28 33 36

Cu84 0+
K

12 8011 0 657 s 19

43

18 15

45 55

0 12 4 86 4 98

0" 0 571 s 38 36 30 0 22 5 10 5 32

Cu88 0" 5 17m 2 63 s 91 2 80 2 53 5 33

16 s 9 1 88 3 54 5 42

Cu81 0" 58 5h 0 54 a 100? 0 13 2:5 32 25 45

Zn82 0+
K

9 33h 0 66 s 10*

90

27 55

72 45

0 14 4 53 4 67

Zn83 0+
K

38 3m 2 36 s 85 79 54

3 31

196 3 44 5 40

0+ 1 40 s 7 6 55 1 02 4 45 5 47

K 1 51

0+ 0 47 s t 0 94 -0 09 4 40 4 31

K 8 15

Total K 7 12 97

Zn85 0+
K

250d 0 325 s 2 5

54

fk/f+ = 33 8 -0 24 7 58 7 34

K 0 237 43 5 -177 7 70 5 93

Zn89 0- 52m 0 86 a 100 0 88 3 49 4 37

Zn" 0" 2 2m 21 2 39 2:2.12 2:4 51

Zn" 0" 49h 16 a 5 190 6 55 8 45

03 a 95 -0 71 5 27 4 56

Ga88 0+ 9 45h 4 144 s 57 58 98 3 04 4 76 7 80

K 0 56

0+ 144 s 3 3 10 107 5 95 7 02

K , 0 74

0+ 0 878 s 45 4 66 0 40 5 52 5 92

K 5 59

0+ 0 403 s 1 3 135 -0 10 5 11 5 01

K 25 02

Total K 34 3191

* There is experimental evidence that all the decay is to one level only of the daughter nucleus
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Experimental Calculated

Nucleus Decay T E0 Method % Branching % Branching logfo logt log ft

Ga88 0+ 68m 1 88 s fk/f+ = 0 01 1 55 >3 61 >5 16

0+ 08 s fk/f+ = 1 59 0 30 >3 61 >3 91

Ga" 0" 20 3m 1 65 s 1 95 2.3 09 2:5 04

Ga72 0" 14 lh 3 15 s 9 5 3 16 5 73 8 89

2 52 s 80 2 78 5 80 8 58

148 s 10 5 1 80 5 68 7 48

0 96 s 32 0 1 07 5 20 6 27

0 64 s 40 0 0 43 5 10 5 53

Ga" 0" 5 Oh 1 4 a 100 167 4 26 5 93

Ge89 0+
K

39 6h 1 215 s 30 12 81

5 93

0 82 5 88 6 70

0+ 0 610 s 3 1 28 0 13 6 28 6 41

K 6 14

0+ 0 222 s 07 0 30 -0 20 5 29 509

K 73 54

Total K 66 85 61

Ge" 0+ 11 4d 0 65 fk/f+ =*3 64 0 18 2:5 99 2:6 17

Ge15 0" 79m 1 3 a 1 56 2:3 68 ♦ 2:5 24

Ge" 0" 57s 28 a 2 97 >176 >4 73

12h 2 20 s 42 2 54 5 01 7 55

1 38 s 35 1 67 5 09 6 76

71 s 23 0 60 5 27 5 87

Ge'8 0" 2 1h -0 9 a -0 97 23 88 2:4 85

As" 0+
K

50h 06 a -33

67

15 38

84 62

0 13 5 26 5 39

As" 0+
K

26h 3 38 s 6 4 99

0 11

2 62 6 26 8 88

9 281
0+ 2 50 s 21 17 46 2 06 5 71 7 77

K 0 92

0+ 1 84 s 4 3 32 1 51 6 39 7 90

K 0 53

0+ 0 66 s 17 141 0 19 6 13 6 32

K 5 50

0+ 0 27 s 07 58 -0 16 5 15 4 99

K 65 18

Total K 67 72 24

As'4 0+

K

17 5d 1 53 s 5 3 19

0 80

1 20 7 58 8 78

8 57'

0+ 0 92 s 42 26 80 0 50 6 39 6 89
K (K/0+ = 1 5) 35 38

0" 1 36 s 27 17 24 1 69 6 94 8 63

8 32*
0 69 s 26 16 59 0 59 6 96 7 55

As'8 0- 27 6h 3 12 s 54 3 20 5 26 8 46

8 80'*
2 56 s 21 2 82 5 68 860

1 4 s 19 1 70 5 72 7 42

04 s 7 -0 25 6 15 5 90

As"7 0" 40h 0 70 s 100 0 60 5 16 5 76
As'8 0" 90m 4 1 a 70 3 71 3 89 7 60

1 4 a 30 1 70 4 26 5 96

As'8' 0" 9m 2 1 a 100 2 41 2 73 5 14

Se'3 0+
K

7 08h 1680 s <1 2 0 41

0 08

1 36 >6 72 >8 08

0+ 1318 s <87 4 29 59 0 96 >4 77 >5 73

K 13 83

Se'9 0" 6 5 X 10* 0 160 a 100 -1 55 12 31 10 76

Se81 0_ 17m 138 s 100 171 3 01 4 72

Se83 0" 69s 34 a £100 3 38 2:1 84 2:5 22

26m 1 5 a 100? 1 85 3 19 504

Br'5 0+
K

16h 170 s 87 1 95

0 44

1 38 5 38 6 76

0+ 0 80 s 38 0 85 0 42 5 27 5 69

K 2 24

0+ 0 60 s 29 0 65 0 23 5 05 5 28

K 4 49

0+ 0 30 s 3 6 0 81 0 3 81 3 81

K 88 57

Total K -81 95 74
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Experimental Calculated

Nucleus Decay T E„ Method % Branching % Branching logfo logt log ft

Br'8 0+
K

16 5h 3 57 s 20 16 63

0 37

2 72 5 54 8 26

0+ 1 7 s 4 3 33 1 38 6 16 7 54

K 0 75

0+ 1 1 s 5 4 16 0 73 5 86 6 59

K 3 97

0+ 08 s 6 4 99 0 42 5 52 5 94

K 13 12

0+ 06 s 8 6 65 0 23 5 05 5 28

K 46 03

Total K 57 64 24

Br" 0+ 57 2h 0 336 s fk/f+ == 66 1 0 04 25 32 25 36

Br'8 0+ 6 4m 23 a fk/f+ ==0 083 1 90 2:2 58 24 48

Br88 0+
K

18 5h 0 868 s 34

53

3 36

6 85

0 50 4 04 4 54

0" 1 97 s 73 72 05 2 35 3 19 5 54

1 1 s 10 9 87 135 4 04 5 39

07 s 8 7 89 0 62 4 14 4 76

Br82 0- 35 9h 0 465 s 100 0 01 5 11 5 12

Br83 0" 2 4h 0 94 s 100 1 10 3 94 5 04

Br84 0" 32m 4 68 s 40 3 96 3 68 7 64

3 56 s 9 3 48 4 33 7 81

2 53 s 16 2 85 4 08 6 93

172 s 35 2 11 3 74 5 85

Br85 0" 3 00m 25 a 100 2 84 2 26 5 10

Br8' r 55 6s 80 a 30 5 03 2 27 7 30

26 a 70 2 89 1 90 4 79

Kr" 0+
K

llh 17 a -SO

70**

fk/f+ = 13 26 128+ 4 12 5 40+

Kr'9 0+
K

34 5h 0 595 s 10*

90

10 95

89 05

0 29 5 10 5 39

Kr88 0" 4 36h 0 817 8 84 0 90 4 27 5 17

~10y 0 695 s 99 3 ~0 53 8 50 -9 03

8 24'
0 15 a0y 07 —160 10 65 -9 05

Kr8' 0" 78m 32 a 3 28 23 67 2:6 95

Kr88 0" 2 77" 24 a ? 2 75 >4 00 >6 75

>7 58'*t
-0 5 a ? ~0 14 >4 00 >4 14

Kr89 0- 3 18m 40

20

-65

-35

3 72

2 39

-2 47

-2 74

-6 19

-5 13

Kr90 0" 33s 32 a <100 3 30 >1 52 >4 82

Kr9' 0" 10s 36 a <100 3 51 >1 00 >4 51

Rb81 0+
K

4 7h 0 990 s 6

94**

fk/f+ = 1 66 0 25+ 5 45 5 70+

Rb82 0+
K

6 3h 0 67 s -7

93

16 00

84 00

0 38 4 36 4 74

Rb84 0+
K

34d 1 53 s 7

93**

fk/f+ = 0 41 1 04+ 7 62 8 66+

Rb88 0" 19 5d 1 760 s 80 2 18 6 32 8 50

8 38'
0 670 s 20 0 60 6 93 7 53

Rb8' 0" 6 2 x 10'0y 0 275 scin 100 -0 73 18 29 17 56

Rb88 r 17 8"> 5 13 s 66 4 18 3 21 7 39

8 14'

3 29 s 19 3 35 3 75 7 10

2 04 s 15 2 43 3 85 6 28

Rb8» 0- 15 4m 45 a 3 92 22 97 26 89

Rb90 0" 2 74m 57 a <100 4 38 >2 22 >6 60

Rb9' 0- 100s 46 a <100 3 96 >2 00 >5 96

14m 30 a <100 3 20 >2 92 >6 12

Rb82' 0+ <5m 3 15 fk/f+ = 0 041 2 49 22 48 24 97

Sr83 0+ 38l> 1 15 fk/f+ = 151 0 85 25 14 2:5 99

Sr89 r 53d 1 50 s 100 1 90 6 66 8 56

8 33'
Sr90 0- 19 gy 0 535 100 0 28 8 80 9 08

8 82't

* There is experimental evidence that all the decay is to one level only of the daughter nucleus
** There is experimental evidence that there Is more than one level of the daughter nucleus

TStatistical (2If + 1) is included
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Experimental Calculated

Nucleus Decay T Ep Method % Branching % Branching logfo logt log ft

Sr91 0" 9 7h 2 66 s 28 2 93 5 10 8 03

8 24'*
2 10 s 6 2 49 5 76 8 25

1 36 s 32 1 72 5 04 6 76

1 07 s 27 1 35 5 11 6 46

0 62 s 7 0 49 5 70 6 19

y84 0+ 3711 20 a fk/f+ ==0 21 1 65 24 12 25 77
y» 0+

K

14 6h 1 8 s 50 25 87

8 17

148 5 19 6 67

0+ 1 1 s 50 25 87 0 80 4 90 5 70

K

800h
40 09

Y>T 0+
K

0+

07 s 03 fk/f+ = 6 61 -0 42+ 7 98 7 56+

y88 105^ 0 83 0 19 0 19 0 57 9 02 9 59

K 0 67

0+ 2 0h 165 a fk/f+ = 0 40 1 31 23 86 25 17
ySO

0- 61h 2 18 s 100 2 63 5 34 7 97

8 02'
Y»l

0" 57* 1 54 s 100 1 98 6 69 8 67

8 51'
y»2

0- 3 5h 3 5 a 3 51 24 10 27 61

2 8 04'*
Y»s

0" 10 0h 3 1 a 3 28 24 56 27 84

28 17'*
Y»4 0- 16 5m 54 a 4 32 23 00 27 32

28 11'*
Zr8' 0+

K

16h 2 10 s 100* 83 33

16 67

173 3 76 5 49

Zr89 0+
K

4 4m -2 5 s 0 36 0 36

0 04

-2 03 4 82 ~6 85

0+ 79 3>> 0 905 s 25* 24 04 0 68 5 46 6 14

K 75 75 96

Zr93 0" 5 x lO8* 0 065 scin 100 -2 62 14 20 11 58

Zr98 0" 65d 0 887 s 2 1 10 8 45 9 55

8 93**
0 400 s 98 -0 13 6 76 6 63

Zr9' 0" 17 0*1 191 s 100 2 39 4 79 7 18

Nb90 0+
K

15" 1 2 100* 41 51

58 49

0 90 4 73 5 63

Nb84 0" 6 6m 1 3 -0 1 1 73 -5 60 -7 33

Nb95 0" 35d 0 16 s 100 -140 6 48 5 08

Nb96 0" 23h 0 75 s 92 0 85 4 95 5 80

0 37 s 8 -0 20 6 02 5 82

Nb9' 0_ 74m 1 267 s 100 1 70 3 65 5 35

Nb99 0" 2 5m 3 2 a 3 36 22 18 25 54

Mo91 0+
K

15 5m 3 7 a 100* 95 90

4 10

2 75 2 97 5 72

0+ 75s 26 a 100* 88 57 2 11 1 88 3 99

K 11 43

Mo99 0- 68 3h 1 225 s 87 1 65 5 45 7 10

05 s 13 0 25 6 28 6 53

Mo'01 0" 14 6m 2 1

1 2

s

s

2 58

162

>2 94

>2 94

>5 52

>4 56

Tc92 0+
K

4 5m 3 5 a 80*

20

94 68

5 32

2 67 2 43 5 10

Tc93 0+
K

2 7h 0 800 s 7*

93

13 40

86 60

0 65 3 99 4 64

Tc94 0+
K

52 5m 2 41 s 73

13

65 42

12 17

1 98 3 61 5 59

0+ 0 56 s ~1 0 90 0 50 4 15 4 65

K -13 21 51

Tc98 0+ 60d 0 65 s -0 4** fk/f+ = 13 5 -0 60+ 9 11 8 51+
7 84'*

Tc99 0" 2 1 X 106y 0 293 s 100 -0 55 12 82 12 27

Tc'00 0- 17S 24 a 2 92 2123 24 15

Tc'9' 0" 15 Om 1 20 s >95 1 64 <2 98 <4 62

Tc'92 0" <25s 37 a 3 66 21 40 25 06

Ru95 0+ 1 65h 1 1 fk/f+ = 2 63 0 92 23 77 24 69

Ru'03 0- 39 8d 0 68 8 6 0 74 7 76 8 50

0 22 S 94 -0 89 6 56 5 67

* There is experimental evidence that all the decay is to one level only of the daughter nucleus
** There is experimental evidence that there is more than one level of the daughter nucleus
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Experimental Calculated

Nucleus Decay T E* Method % Branching % Branching logfo logt log ft

Ru'98 0" 44h 1 15 s 100 1 60 4 20 5 80

Ru188 0" ioy 0 039 s 100 -3 25 7 50 4 25

Ru"' 0" 4m -4 a 100 -3 82 2 38 -6 20

Rh99 0+
K

4 5h 0 74 s 100* 8 20

91 80

0 69 4 21 4 90

Rh'88 0+

K

19 4h 30 s 5 5 00

0 58

2 38 6 10 8 48

8 77'*

Rh'92 0+

K

210<i 13 a 19 69

56 69

1 10 7 38 8 48

8 16'*

0" 1 0 a 23 62 140 7 88 9 28

8 76'*
Rh104 0" 44s 26 s 100 3 03 164 4 67

Rh'05 0" 36 2h 0 570 s 95 0 50 5 14 5 64

0 25 s -5 -0 68 -6 42 -5 74

Rh'98 0" 30s 3 53 s 68 3 62 164 5 26

3 1 s 11 3 38 2 44 5 82

24 s 12 2 95 2 40 5 35

2 0 s 3 2 55 3 00 5 55

Rh'9' 0- 25m 1 2 a 1 67 23 18 24 85
pd101 0+

K

9h 23 s 10*

90

fk/f+ = 0 28 1 82+ 5 51 7 33+

Pd'9' 0" 7 x 108y -0 035 a 100 —3 40 14 34 -10 94

8 54'*
Pd'89 0" 13 4>> 0 95 8 100 132 4 68 6 00

Pd'" 0" 22m 2 15 S -60 2 67 -3 34 -6 01

Pd"2 0- 21h 02 a 100 -0 95 4 88 3 93

Ag'98 0+ 24 5m 194 8 (K + 0+)~7O fk/f+ ==0 525 1 65 -3 32 -4 97

0+ 143 8 (K + 0+)~3O fk/f+ == 1 55 126 -3 69 -4 95

0" 0 45? -2 0 19 -4 87 -5 06

Ag198 0" 2 4m 149 scin -67 2 09 -2 33 -4 42

Ag"9 0" 270d 0 53 s -35 0 42 -7 82 -8 24

0 087 s -58 -2 14 -7 60 -5 46

24 5s 2 82 scin 35 3 21 1 84 5 05

2 24 scin 65 2 81 1 58 4 39

Ag"' 0" 7 5d 104 s 91 149 5 85 7 34

0 80 s 1 105 7 81 8 86

8 16'*
0 70 8 8 0 85 6 91 7 76

Ag"2 0" 32h 36 scin 100 3 67 4 06 7 73

Ag"3 0" 5& 2 1 a, scin 100 2 67 4 28 6 95

Ag"8 0" 20™ -3 a 100 -3 32 3 08 -6 40

Cd199 0+
K

57™ 1 5 a 100? 39 22

60 78

131 3 53 4 84

Cd10' 0+
K

6 T11 0 32 s 0 31*

99 3

0 23

99 77

0 50 4 38 4 88

Cd"3 0" & 0 58 8 100 0 55 8 20 8 75

Cd"8 0" 42 6" 162

-0 66

-0 32

8 -98

-2

<1

2 21

-0 77

0 30

-6 58

-8 26

>8 57

-8 79

-9 04

>8 27

2 33d 1 12 8 60 160 5 53 7 13

0 60 8 40 0 60 5 70 6 30

Cd"' 0" 2 72n 17 S 2 30 23 99 26 29

In19" 0+
K

0+
K

0+

33m 2 S fk/f+ = 0 576 1 69 23 30 24 99

In"» 50m 2 31 S fk/f+ = 0 363 191 23 48 25 39

In199 4 2h 0 75 a -11* 6 0 85 24 18 2:5 03

K -88 94

In"9 0+
K

ee"1 2 25 8 100* 7107

28 93

1 87 3 60 5 47

In"2 0"
K

0+

10m 17 a fk/f+ = 1 12 1 50 >2 78 >4 28

10 a 147 >2 78 >4 25

In"4 0+
K

72s 0 650 0 01

3

fk/f+ = 26 3 -0 65+ 5 86 5 21+

0" 198 8 97 2 60 1 87 4 47

In"8 0" 4 5011 084 S 5 5 1 19 5 47 6 66

6 x 10'4y 0 63 a 100 0 74 22 28 23 02

* There is experimental evidence that all the decay is to one level only of the daughter nucleus
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Experimental Calculated

Nucleus Decay T Eg Method % Branching % Branching logf0 logt log ft

In"8 0" 54 3m 100 s 51 147 3 80 5 27

0 87 8 28 1 23 4 07 5 30

0 60 8 21 0 64 4 19 4 83

13s 2 95 a 100 3 34 1 11 4 45

In'" 0" 19>> 1 73 s 100 2 35 3 84 6 18

In"8 0" 4 5m 1 5 2 12 22 43 24 55

In"9 0" 17 5m 27 100 3 18 3 02 6 20

Sn'" 0+
K

35m 1 51 8 29

71

33 90

66 10

1 37 3 32 4 69

Sn'21 0" >400d 0 42 8 100 0 15 >7 54 >7 69

27 5h 0 383 8 100 0 00 5 00 5 00

Sn'23 0" ISO* 142 S 100 2 05 7 05 9 10

8 82'
40m 1 26 s 100 189 3 38 5 27

Sn12! 0" 9 4d 2 37 s 95 2 95 5 93 8 88

9 00'*
0 40 8 5 0 07 7 21 7 28

9 5m 2 04 s ? 2 67 >2 76 >5 43

1 17 s ? 1 72 >2 76 >4 48

0 51 s 1? 0 45 4 76 -5 21

Sb"8 0+
K

0+

60m -145 a fk/f+ = 2 40 -134 23 56 24 90

Sb"8 3 3m 3 1 a fk/f+ = 0 186 2 42 22 30 £4 72

Sb'29
K

0+
K

0"

16 4m 170 s 35 fk/f+ = 138 1 18+ 3 45 4 63+

Sb122 2 8d 2 01 8 26 2 62 5 99 8 61

8 59'
1 45 8 69 2 11 5 55 7 66

0 73 s 5 100 6 68 7 68

Sb'24 0" 60* 2 29 S 21 2 92 7 39 10 31

169 8 7 2 35 7 87 10 22

0 95 8 7 142 7 87 9 29

0 65 8 -35 0 81 -7 17 -7 98

0 48 8 ~30 0 35 -7 24 -7 59

13m 32 <100 3 52 1 89 >5 41

Sb126 0" 2 7* 0 62 8 18 0 75 8 67 9 42

8 57«*
0 30 8 49 -0 30 8 24 7 94

0 128 8 33 -1 50 8 41 6 91

Sb'28 0" eo"1 27

07

40

60

3 19

093

3 95

3 78

7 14

4 71

0" 9h 1 a 100? 1 50 24 51 26 01

Sb12' 0" OS11 1 2 a 180 25 52 2 7.32
gb«127)??

0" 28d 1 86 a 2 52 26 38 28 90
Tem

0" 9 3h 08 a 100 1 14 4 52 5 66

Te'M 0" 72m 18 S 100 2 48 3 64 6 12

Te'31 0" 25m >2 100 >2 67 3 18 >5 85
Tem

0" 77 7h 0 28 a 100 -0 38 5 45 5 07

Te'88 0" 2m 24

1 2

80

20

3 01

1 82

2 18

2 78

5.19

4 60
jU0(?) 0+

K

0+
K

0+
K

0+

SO"1 40 fk/i+ ==0.977 2.91 23.26 £6.17

Jill 18h 12 &/{+''4.90 124 23 81 £5 05

tin 3 8m 3.1 a fk/f+ = 0 214 2 43 £2 33 £4 76

I'» 4d 2 20 s 51 12 66 178 6 22 8 00

i 8 011
K 8.18

0+ 1 50 B 44 10 92 1.41 6 00 7 41

K 23 92

0+ 0 87 S 5 124 0 91 5 89 6 80

K 43 08

I"8 0+
K

0"

13 0d ? 2 £6 05

1 24 a 11 189 7 01 8 90

8 51'
0 85 8 29 1 27 6 59 7 88

jlJ!
r

K

24 99m 2 02

1 59

87

66

6

2 70

2 29

3 24

4 36

4 40

5 94

6 65
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12 ORNL-1450

Experimental Calculated

Nucleus Decay T h Method % Branching % Branching log «0 logt log ft

pr138 0+
K

20h 14 a 11

89

16 95

83 05

1 50 23 86 £5 36

Pr"> 0+
K

4 5h 1 0 a 6

94

6 62

93 38

1 30 24 21 £5 51

Pr"» 0+ 3 5m 2 23 s fk/f+ = 100 198 £2 32 24 30

prU2
K

19 lh 2 15 s 96 2 94 4 86 7 80

7 83'
0 64 8 4 0 95 6 24 7 19

Pr1" 0" 13 8d 0 932 S 100 1 53 6 08 7 6)

Pr'" 0" 17 5m 2 97 s >98 3 52 <3 03 <6 55

pr14B
0" 4 5h 3 2 a 100 3 66 4 21 7 87

Pr'« 0" 24 6m -3 a -3 55 23 17 26 72

Nd138 0+ 22m 24 a fk/f+ = 0 851 2 10 £3 12 25 22

Nd'" 0+
K

5 5h 3 1 a -10

-90

fk/f+ = 0 40 2 33+ 5 30 7 63+

Nd"1 0+
K

2 4211 07 a ~2

-98

1 87

98 13

1 18 £3 94 £5 12

Nd'« 0" IIId 0 825 8 -60 135 ~6 20 -7 55

0 600 8 -15 0 88 ~6 81 ~7 69

0 38 8 -25 0 21 -6 58 -6 79

Nd»" 0" 18h 1 5

1 1

0 95

8

8

S

2 32

1 82

160

>3 81

>3 81

>3 81

>6 13

>5 63

>5 41

Nd"' 0" 12m 193 S 100 2 72 2 88 5 58

Pm"1 0+ 20m ~2 6 fk/f+ ='0 776 ~2 20 £3 08 £5 28

Pm1" 0+ 285d 06 a fk/f+ ='102 1 14 £7 39 £8 53

Pm'" 0" long -0 7 a

Pm'« 0" 26y 0 229 8 100 -0 49 7 91 7 42

Pm"' 0" 53d -2 5 a -3 25 £5 66 £8 91

48d 2 7 a 7 3 40 7 77 11 17

06 a 93 0 90 6 65 7 55

Pm'« 0" 5011 1 05 s 100 179 5 26 7 05

Pm'" 0" 2 7h 3 00 s 86 3 59 4 05 7 64

2 01 s 14 2 82 4 84 7 66

Pm'51 0" 28h 1 1 a 100 1 85 5 00 6 85

Sm'5' 0" 122y 0 075 s 100 -2 00 9 58 7 58

Sm'" 0" 47h 0 820

0 68

33

67

140

1 10

5 71

5 40

7 11

6 50

Sm'" 0" 23 5m 1 8 s 100 2 67 3 15 5 82

Sm1" 0" ~10h -0 8 a ~135 £4 56 £5 91

Eu1"7 0+ 18m 25 fk/f+ ='0 955 2 20 £3 03 £5 23

Eu"° r 13 lh -0 85 s <100 -146 >4 67 >6 13

0+ 1 6 a <100 fk/f+ = 3 39 1 83 >4 67 >6 50

Eu'52 0'
K

9 2h 1 88 8 -85

15

2 75 ~4 59 ~7 34

0" 5 3y 17 a 2 60 £8 22 £10 82

Eu1" 0" 5 4y 1 88

09

06

22

29

49

2 75

1 57

0 92

8 89

8 77

8 54

1164

10 34

9 46

Eu1" 0" 17? 0 243 8 20 -0 33 8 43 8 10

0 154 8 80 -0 97 7 83 6 86

Eu'" r 15 4d 2 5 a 40 3 28 6 52 9 80

9 93''
-0 5 a 60 ~0 86 6 35 ~7 01

Eu'" 0" 15 4h ~17 a 25 ~2 60 5 35 ~7 95

~10 a 75 ~1 73 4 87 ~6 60

Eu1" 0" 60m ~2 6 a ~3 35 £3 56 £6 91

Gd'" 0" 18 0h 0 95 a 1.66 £4.81 £6 47

Gd"1 0- 3 6m 1 5 a 2 40 £2.33 £4 73

Tb'?« 0+
K

17 2h 26 a 04

~99**
fk/f+ ==102 197+ 7 19 9 16+

Tb"« 0+
K

5rf> 13 a ~20

~80

8 33

91 87

164 4 26 5 90

Tb'«° 0* 71d 0 860 s 43 1 50 7 15 8 65

0 521 s 41 0 74 7 18 7 92

0 396 s 16 0 35 7 58 7 03

To1'1 0" 6 8d 0 50 a 0 70 £5 77 £6 47

Dy1" 0" 2 42h 1 25 8 -75 2 15 -4 06 ~6 21

0 88 s <25 1 58 >4 54 >6 12

0 42 8 <25 0 49 >4 54 >5 03

** There is experimental evidence that there is more tnan one level of the daughter nucleus
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14 ORNL-1450

Experimental Calculated

Nucleus Decay T E0 Method % Branching % Branching log f0 logt log ft

Pt1" 0" 18h 0 67 s 98 5 1 40 4 82 6 22

0 48 a0y 0 5 0 91 7 14 8 05
pt199

0" 29m 1 8 a 2 97 £3 24 26 21

Au"2 0+
K

4 0h 19 a -1 fk/f+ =
-99

= 8 71 1 30+ 6 16 7 46+

Au"4 0+
K

39 5h 1 8 a -3 8 55

-97 91 45

2 27 5 15 7 42

Au1" 0" 5 55d 0 30 4 5 0 30 7 03 7 33

Au'" 0_ 2 69d 1 38 scin 0 04 2 59 8 76 11 35

0 96 scin 98 2 00 5 38 7 38

0 29 s 1 8 0 27 7 11 7 38

Au1" 0" 3 \& 0 46 s 4 0 90 6 83 7 73

0 30 s 74 0 30 5 57 5 87

0 25 8 22 0 07 6 09 6 16

Au200 0" 48m 25 a 3 60 23 46 £7 06

Hg2" 0" 46 5d 0 208 8 100 -0 20 6 60 6 40

Hg2" 0" 5 6m 175 a 100 2 99 2 53 5 52

T12M 0" 39? 0 762 s 98 5 1 69 8 10 9 79

9 05'
T1206

0" 4 23m 1 51 8 100 2 78 2 40 5 18
T]!0T

0" 4 79"1 1 44 a 100 2 70 2 46 5 16
T1208

0" 3 lm 1 792 s <100 3 04 >2 27 >5 31

T12M 0" 2 2m 19 3 12 22 12 25 24

Tl2" 0" 1 32"11 1 8 cc, a 3 05 2190 24 95

Pb2" 0" 3 32h 0 64 s 100 1 45 4 08 5 53
pb!10

0" 22* 0 018 pc 100 -3 45 8 84 5 39

Pb211 r 36 lm 139 -80 2 65 -3 43 -6 08

-0 5 -20 -1 11 -4 04 -5 15

Pb212 0" 10 6h 0 589 s -12 132 -5 50 -6 82

0 355 8 -83 0 59 -4 66 -5 35

Pb2" 0_ 28 8m 0 65 145 £3 21 24 66

Bi210 0" 5 02d 1 17 8 100 2 41 5 64 8 05

Bl212 0" 60 5m 2 250 8 66 3 3 49 3 74 7 23

Bi2" 0" 47m 1 2 a 98 2 46 3 46 5 92

Bi2" 0" 19 7m 3 173 -23 4 05 -3 71 -7 76

1650 -77 2 95 -3 19 -6 14
Fr2!S

0" 21m 1 20 cc 2 55 23 10 25 65

Ra2" 0" 14 & 0 25 0 28 £6 11 £6 39

Ra22! 0" 6 7? <0 018 -3 33 28 32 24 99

Ra2" 0" 1» 1 2 8 2 58 23 56 £6 14

Ac2" 0- 29h 1 17 a 100 2 56 5 02 7 58

Ac2" 0- 22y 0 041 99 -2 15 8 84 6 69

Ac»» 0_ 6 13h 2 03

174

3 40

3 19

>4 34

>4 34

>7 74

>7 53

1 10 8 2 45 >4 34 >6 79

Ac1" 0_ <lm 22 8 3 60 £1 78 £5 38

Th2" 0_ 25 6h 0 302 44 0 60 5 32 5 92

0 216 S 11 0 12 5 92 6 04

0 093 8 45 -101 5 31 4 30

Th1" 0- 23 5m 1 23 S 100 2 69 3 15 5 84

Th»* 0" 24 10d 0 192 8 80 -0 01 6 42 6 41

0 104 S 20 -0 85 7 02 6 17
PaM0

0- 17 7d 0.43 a <10 1 11 >7 18 >8 29

0 22 a <10 0 20 >7 18 >7 38

K >80

Pa2" 0" 1 32? 0 28 a 0 52 £5 06 £5 58
pa».

0" 27 4d 0 58 8 5 1 54 7 68 9 22

0 27 8 ~70 0 49 ~6 53 -7 02
paM4

0" 1 14m 2 32 S 98 3 71 184 5 55

-1 50 8 -2 ~2 99 -3 53 -6 52

0 82 8 02 2 01 4 53 6 54

8 7h 1 2 S 10 2 65 5 38 8 03

0 45 8 90 1 20 4 43 5 63

Pa2" 0" 23m 14 a 2 89 £3 14 26 03

U2" 0" 6 7d 0 23 8 <100 0 28 >5 76 >6 04

u2" 0>_ 23 5m 122 8 100 2 71 3 15 5 86

Np2" 0" 2211 0 51 8 20 1 41 5 60 7 01

0 36 8 14 0 92 5 75 6 67

K 66

Np»» 0" 2 Iff1 1272 S 47 2 79 5 59 8 38

0 258 8 53 0 45 5 53 5 98
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Experimental Calculated

Nucleus Decay T Ep Method % Branching % Branching logfo logt log ft

Np238 0" 2 33d 0 719

0 651

0 44

0 34

s

s

8

8

1 89

1 74

1 21

0 84

>5 30

>5 30

>5 30

>5 30

>7 19

>7 04

>6 51

>6 14

Np24' 0" 60m 09

05

8 2 23

138

>3 56

>3 56

>5 79

>4 94

Pu24' 0" W 0 020 -3 00 28 64 £5 64
pu24J

0" 5" 0 39 8 105 24 26 £5 31

Am242 0-
K

16 & 0 628 8 60

10

4 171 4 98 6 69

0" iooy 0 575 S 99 161 9 50 11 11



1
6siio
S

O
R

N
L

-1
4

5
0

1
1

tT>|5>|£
111

II
II

lsl|M
|t-J

cOllf>|5
III

III
II

N
lN

|tM
II

IM

llN

II

ts
l

II

M

^J
T

1
1

,

t_
1

1x_
3<

U
C

O
1

T
1

3
H

1
1

p
1

1
1

1
1

1
l

l
s

-g
1

T
1

1
1

1
P

i
hC

D
1

IT
111

1
1

1
1

J
3

+
>

<
D

1
T

T
1

l
1

1
1

1
'-

•
<

H
+

>
(0

O
1tt

1
1

1
1

1
+

V
i

o
<

u
1

1
1

1
l

>
a

<
u

.
-

^
1

-a.
1

1
l

\2s+1)
2\P+

AtomicMassnui

T
i

1
1

tt
|

1
\1

II
II

II
\1

1
>

b
j

<
to

C
M

t
o

\i\
11

_H
S

\
_

rH
'O

I
+

S
I

C
O

i

\
-

s
t
o

op
-

tr
\

\X
l

\
C

J
>

w
\\

\
\

II

co
e

\M\\
\

\
c
*

\\
\

\
\

\
\

\
\

\

\
\

\
v

Js
\

\
\

V

\\
i

\
\

1
0

O
'

V
'9

0
1

C
OI


	image0001
	image0002
	image0018

