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TABLE OF LOG FT VALUES: OCTOBER 1952

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

INTRODUCTION

An 1mportant quantity for the characterization of 8 transitions is the comparative half-
life, or ft value 1n the Ferm theory of g decay. For an allowed transition

_ 27°h In 2
G'me? z¢ |(E[M]1)[*

ft

where f is the integral of the Fermi function, t is the “partial half-life,” G is the Fermi con-
stant, and Z; |(f/M]1)|? indicates the absolute values squared of the matrix elements involved in
the B transition summed over the magnetic substates of the daughter nucleus. The use of the
ft value in the classification of 8 transitions and the resulting information about nuclear struc-
tures have been discussed by several authors.!—®

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 1n the interpretation of decay
schemes seemed to the present authors to justify a revision and extension of Feingold’s work.
The present list 1s based on data 1n the files of the nuclear data group of the National Bureau
of Standards 1n 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 Trigg® have greatly simplified the calculation of com-
parative half-lives and were used in the present computations,

EXPLANATION OF TABLE

In column 1 the nucle1 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 measuring the energy 1s indicated in column 5. The abbreviations used
there stand for:

a absorption T

aBY absorptlon Of B’s 1 coincidence with 7"3 MARTIN MARIETTA ENERGY SYSTEMS LIBRARIES
co clowt chamber - JUNRDMER AR
pc proportional counter

8 magnetic spectrometer

scin scintillation spectrometer 3 4456 O3B0B4H H

* The addresses of the authors are: Washington University, St. Louis, Missouri, Oak\
Ridge National Laboratory, Oak Ridge, Tennessee, and National Bureau of Standards, Wash-
ington, D. C., respectively. The work of R. W. King was supported in part by the joint program
of the ONR and the AEC.

ORNL-1450 1



2 ORNL-1450

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 1n column 7. When the agreement between these calculated values and
the experimental values of column 6 seemed reasonable, or when no experimental values were
avallable for a check, these calculated branching percentages were used 1n 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 fy +fy is given 1n 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 g8 spectrum is known
to exhibit a umque first forbidden shape indicative of a AI = 2, yes transition a second value
18 given marked with superscript ! which 1s the log of the comparative half-life calculated by
means of the first forbidden f function.? In cases where the unique shape has not been observed,
possibly because of experimental difficulties, but where the nuclear shell model suggests a
Al = 2, yes transition, this first forbidden log ft value 1s again listed and marked with a super-
script!*.

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 .‘.‘:ﬁ Method % Branching % Branching log f, log t log ft
n ' 18™ 01782 8 100 024 289 313
o 8 1247 00194 100 ~5 56 859 303
He® B 0 823° 350 s 100 302 -0 08 294
L? 'y 088’ ~13 8 ~90 5 67 ~—001 ~5 66
~6 ~10 407 ~0 94 ~5 01
Be’ K 54d 0 860 88 -335 6172 337
0 382 12 ~4 06 7 59 353
Bel 8 27 x10% 0 555 ) 100 ~029 13 93 13 64
B? g+ 0 65° 137 a 100 ~100 5173 -019 5 54
K <10-3
B g 0 o278 13 43 8 96 572 ~155 417
89 agy 4 492 -017 475
cl g* 19 1° 22 a ~98 >97 86 203 129 332
K <014
ci gt 20 35™ 0970 8 100* >98 051 309 360
K <2
cu g 5580" 0155 s 100 -229 11 24 8 95
c? 8 248 88 a 100? 488 =038 =5 26
Ni2 g+ 12 5 x 10738 16 6 a <100 ~100 620 >1 90 >4 30
K <10-3%
N3 g* 101™ 1202 s 100* >99 0 89 278 3617
K <1
Ni¢ ' 7 35° 105 a,cc ~18 5 26 ~1 61 ~6 817
8 23"
48 ce ~2 361 ~2 56 ~6 17
43 afy ~40 347 ~1 26 ~4 73
38 afy ~40 321 ~126 ~4 47
NY In 42° 37 a 100 318 062 380
o gt 76 5° 18 a 100+ >99 7 162 188 350
K <3
o g+ 2 12™ 1683 8 100+ >99 7 149 210 359
X <3
ot 8 29 4° 45 a 30 358 199 5 57
29 a 70 272 162 434
Fi g* 708 172 8 100* >99 7 152 184 336
X <3
F1® gt 1 87h 0 649 8 100* >97 8 -021 383 362
K <22
F® B 12° 674 8 35 438 254 6 92
533 8 96 5 301 109 5 00
Nel? gt 18 5° 218 8 100* >99 8 196 127 323
K <2
Ne® o 40 2° 421 8 93 345 164 5 09
118 8 7 107 2176 383
Na?! gt 22 8% 253 8, scin 100* 99 9 225 136 361
K 1
Na% g* 26¥ 18 ce ~4 x 1072 ~ 003 158 ~12 31 ~13 89
K ~ 000008
gt 0 542 8 ~100* ~90 85 -0 53 ~T 91 ~7 38
K ~9 15
Na2¢ g 15 ogh 417 8 0 003 344 926 12 70
1 390 8 ~100 138 4173 611
Na® g 62 5° 37 a 55 322 206 528
27 a 45 262 214 4176
Mg gt 12 38 299 scin 100* 99 93 255 109 364
K 007
Mg g 958" 180 8 80 185 286 4m
079 8 20 047 3 46 393
A% gt 6 5° 28 a fk/f+=000115 245 =081 =326
A% g 230™ 2 865 8 >98 276 <215 <491
A1® g8 6 56m 25 apy ~75 253 ~2 72 ~5 25
14 afy ~25 141 ~3 20 ~4 61
512 Bt 5 45h 348 scm fik/f+=00007 283 =013 =3 56
88! B 265 141 8 100 153 398 5 51
p® gt 46° 36 cc fk/f+=00008 2 88 =066 =354
P gt 218™ 35 8 fk/f+=00009 284 =212 =496
p% g 14 307 170 8 100 180 6 09 7 89

* There is experimental evidence that all the decay 18 to one level only of the daughter nucleus
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Experimental Calculated
Nucleus Decay T E ) Method % Branching % Branching log f, logt log ft
p¥ g 254 028 8 100 -128 633 5 05
pY g 12 4° 51 a 75 389 122 511
32 a 25 296 1170 466
s¥ gt 328 41 scin fk/f+=0 0007 8 00 =050 =238 50
§% g 87.19 0187 s 100 -190 6 88 498
s¥ g 5 04m 43 a 10 359 348 T07
7 681>
16 a 200 1170 253 423
c® gt 18° 44 scin fk/f+=00007 328 =0 26 =354
c1¥ gt 33 2™ 445 8 46 45 59 320 364 693
K 033
g* 258 s 28 27 16 223 385 6 08
K 007
gt 13 s 26 25 77 094 388 482
K 075
c1% B 44x10% 01716 8 100 037 13 14 13 51
c1%® 8 37 20™ 481 s 53 379 363 742
8 131
277 8 16 2176 415 691
111 8 31 108 386 494
¥ I:n 55 5™ 296 a =7 288 =4 68 =7 56
=7 86!*
165 a =03 176 >3 55 =531
A¥ g* 1845 44 ce fk/f+=00009 327 =0 26 =353
A® 'y 2357 0 565 8 100 -0 02 9 87 9 85
8 741
AY g 178" 255 a 07 2 60 5 96 8 56
8 7at*
125 8 29 120 381 510
K gt 125 457 scin fk/f+ = 0 001 332 >0 08 >3 40
K% gt 7qm 28 8 <100 k/f+= 0 004 238 >2 66 >5 04
K4 g 75 =132 X 10%Y 136 8 144 =16 62 =18 06
K 8 12 44" 358 s ~15 321 ~4 78 ~8 05
8 50%
205 s ~25 220 ~5 25 ~7 45
K g 22 40 081 s ~80 059 ~5 00 ~5 59
024 8 ~20 -130 ~5 §1 ~4 31
Ca¥ gt 118 52 scin fk/f+ = 0 008 356 =0 04 =3 60
Ca' g 152° 0255  scin 100 -118 712 594
cat” g 584 11 ? 112 570 >6 82
Cat® 8 85" 27 a ? 274 271 =545
Sc4! gt 0 87° 494 cc fk/f+ = 0 001 345 =-0086 =339
Sc¥ gt 39 11 8 fk/f+=0 126 062 =415 =477
04 a fk/f+=3 55 ~0 59 =415 =3 56
ScH gt a0" 1 463 8 100? 95 43 111 416 5 27
K 457
Sci® 8 84d 12 s <05 126 >9 18 >10 42
036 s ~99 5 -0 67 ~8 86 ~6 19
Sct' I 3 43¢ 061 a ? 017 =5 47 =564
St 8 1 8¢¢ 064 a 100 238 5 20 5 43
Sct n 57m 24 a 100 252 353 6 05
Tit® gt 3 ogh 102 s >96 >178 36 051 <408 <4 59
K >14 26
gt 0 57 s <4 <326 ~025 >518 >4 93
K <411
Ti% g 6™ 16 a ? 178 =256 =4 34
¢ g 33™ 165 a K /f+= 0 045 134 =3 30 =464
K
v gt 16 04 0716 8 58* 59 10 002 6 14 616
K 42 40 90
V52 B 26mM? ~26 a 100 ~2 71 219 ~4 90
cr gt 41 9™ 145 a flc/f+ = 0 089 110 =340 =4 50
Mns! gt 443" 24 a k/t+=0021 202 =342 =544
Mn? gt 21 3™ 266 s 99 95 98 61 221 311 5 32
K 4 139
gt 62 0582 s 35+ 34 96 -0 14 5173 559
K 5 65 04
Mn* 5 3104 10 cc <1 102 >1043  »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 Eg Method % Branching % Branching  log f, log t log ft
Mn®¢ g 2 586" 2 86 s 60 291 419 710
105 s 25 111 457 568
. 073 8 15 041 479 5 20
Fe®? gt 78 0640 a 40* 3876 -0 03 445 442
K 60 61 24
Fe:: gt 8 9"‘d 286 scin fk/t+ =0 018 216 =213 =489
Fe B 451 046 50 -018 6 90 672
N 026 8 50 -103 6 90 5 87
Co%8 gt 182 150 s ~30 fk/f+=011 110* 5 34 6 44%
101 8 ~30 fik/f+=0 41 037 534 st
Co® g+ god 150 8 25 fk/f+=011 110" 744 8 54%
K 75
Co% gt 270d 026 a 100+ 187 —043 731 6 94
K 98 13
Co%® g* 72d 047 8 14 5% 13 14 -0 14 679 6 65
K 855 86 86
Co® g 10 7™ 156 8 028 181 5 36 717
5 26y 0319 8 100 -0173 822 7 49
Coft [ 99 Om 142 a 55 164 403 5 67
100 a 45 107 412 519
Co® B 13 9™ 23 a 100 256 292 5 48
Nif? gt 36 4h 0 835 8 ~30 fk/f+= 091 0 o2+ ~5 64 ~5 667
K ~10
Ni® g 85Y 0067 pc 100 —287 943 6 56
Ni% g 2 564b 21 s 57 235 421 6 56
101 8 14 111 482 593
060 8 29 028 450 418
Cu® gt 24 ™ ~33 a <5 <461 ~2 62 >4 50 >7 12
K < 07
g* ~18 a >95 >87 68 ~1 47 <319 <4 66
K N >7 64
Cuf! gt 333 0 190 8 (Br+k) 07 64 17 079 415 494
K 20 28
gt 0 550 8 27 251 —-003 4 96 493
K 1071
g+ 0190 s(Bt+k) 07 0 003 -0 36 6 27 591
K 65
gt 0 266 8 003 003 -030 5 83 5 53
K 176
Total K 28 33 36
Cut gt 12 80" 0657 s 19 18 15 012 486 498
K 43 45 55
g 05T s 38 36 30 022 510 532
Cu®® g 517™ 263 8 91 2 80 253 533
16 8 9 188 354 5 42
Cuf? 8 58 5h 054 a 1007 013 =532 =545
Zn® gt 9 33" 066 8 10+ 27 55 014 453 467
K 90 72 45
Zn® gt 3g 3™ 236 8 85 79 54 196 3 44 5 40
K 331
gt 140 8 7 6 55 102 445 5 47
K 151
gt 0 47 8 1 094 -009 440 431
K 815
Total K d k¢ 12 97
Zn®® g* 250 0 325 8 25 fk/f+=338  —024 7 58 7 34
K 54
K 0 237 435 -17 770 593
Zn® s 52™ 086 a 100 088 349 437
Zn" IS 22m 21 239 =2,12 =451
ZnT 8 490 18 a 5 190 6 55 845
03 a 95 -0 527 456
Ga% gt 9 45h 4144 8 57 58 08 3 04 4176 7 80
K 056
gt 144 8 3 310 107 595 702
K 074
' 0878 s 45 468 040 552 592
K 559
' 0 403 8 13 135 —-010 511 501
K 25 02
Total K 34 3191

* There i8 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[3 Method % Branching % Branching log £, logt log ft
Ga® gt 68™ 188 s fk/f+=0 01 155 >3 61 >516
gt 08 ] fk/f+=159 0 30 >3 61 >3 91
Ga® g 20 3™ 1865 s 195 =3 09 =5 04
Ga™ s 14 1b 315 s 95 316 573 889
252 s 80 278 5 80 858
148 8 105 180 568 748
096 s 320 107 520 6 27
064 s 400 043 510 553
Ga® | 5 oh 14 a 100 167 426 5 93
Ge® gt 39 6h 1215 8 30 12 81 082 5 88 6170
K 593
gt 0610 s 3 128 013 6 28 6 41
K 614
gt 0 222 8 07 030 -020 529 509
K 78 54
Total K 66 85 61
GeT! gt 11 4 065 fk/f+= 8 64 018 =599 =617
Ge™ g 79m 13 a 156 =368 ¢ =524
Ge™ g 57° 28 a 297 >1176 >4173
12k 220 8 42 2 54 501 755
138 8 35 167 509 676
7 8 23 0 60 5 27 5 87
Ge'™® 'y 21" ~0 9 a ~0 97 =3 88 =485
As™ gt 500 06 a ~33 15 38 013 526 5 39
K 67 84 62
As® gt 26" 338 8 6 499 262 6 26 8 88
K 011 9 28!
gt 250 8 21 17 46 2 06 571 T
K 092
' 184 8 4 332 151 6 39 790
4 053
gt 066 8 17 141 019 613 632
K 550
gt 027 8 07 58 -016 515 499
K 65 18
Total K 67 72 24
As™ gt 17 59 153 8 5 319 120 7 58 878
857
K 0 80
gt 092 8 42 26 80 050 639 6 89
K (K/B*=15) 3538
o 136 s 27 17 24 169 6 94 863
8 32!
069 8 26 16 59 059 6 96 7 55
As'™® 8 276" 312 s 54 320 5 26 8 46
8 go!*
2 56 s 21 282 568 8 §0
14 s 19 1170 5172 742
04 8 7 -025 615 590
As™? g 40" 070 8 100 060 5 16 576
As™ :a 90™ 41 a 70 3 389 7 60
14 a 30 1170 426 596
As™’ g o™ 21 a 100 241 273 514
Se® g+ 7 08h 1 680 8 <12 041 136 >6 172 >8 08
K 008
gt 1318 8 <874 29 59 0 96 >4 77 >5173
K 13 83
se™® I 65 x10% 0 160 a 100 ~155 12 81 10 76
Se®! g 17 138 s 100 1m so1 472
Se®? g 69° 34 a =100 338 >1 84 =522
26m 15 a 1007 185 319 5 04
Br® gt 16n 1170 s 87 195 138 538 6 76
4 0 44 ,
g+ 080 8 38 085 042 5 27 569
K 224
gt 060 s 29 085 023 505 528
4 449
gt 030 s 36 081 0 381 381
K 88 57
Total K ~81 95 74



ORNL-1450 7
Experimental Calculated
Nucleus Decay T Eg Method % Branching % Branching log £y log t log ft
Br™ g 16 5" 357 8 20 16 63 272 5 54 8 26
K 037
gt 17 8 4 333 138 6 16 7 54
K 075
g+ 11 8 5 416 073 5 86 6 59
K 397
g+ 08 8 6 499 042 552 5 94
K 1312
gt 06 8 8 6 65 023 5 05 5 28
K 46 03
Total K 57 64 24
Br" gt 57 2h 0 336 8 fk/f+=661 004 =532 =5 36
Br™ g* 64" 23 a fk/1+ = 0 083 180 =258 =448
Br¥ gt 18 50 0 868 8 34 336 050 404 454
K 53 6 85
g 197 8 73 72 05 235 319 5 54
11 8 10 9 87 135 404 5389
07 8 8 789 062 414 476
Br® g 35 gh 0 465 8 100 001 511 512
Br® g 24 094 8 100 110 394 5 04
Br¥ g 32m 468 8 40 396 368 7 64
358 8 9 348 433 781
253 8 16 285 408 6 93
172 8 35 211 374 585
Br®s ‘s 3 0om 25 a 100 284 226 510
Br® g 55 @8 80 a 30 503 227 730
26 a 70 289 190 479
Kr" gt 11" 17 a ~30 fie/f+ =0 26 128% 412 5 40%
K 70“
Kr® gt 345" 0 595 8 10* 10 95 029 510 5 39
K 90 89 05
Kr® 8 436" 0817 =& 84 090 421 517
~10" 0 695 8 993 ~0 53 850 ~9 03
8 24!
015 agy 07 ~-160 10 65 ~9 05
Kr®! :n 78™ 32 a 328 =367 =6 95
Kr® g 277 24 a ? 275 >4 00 >6 75
>7 581*¢
~05 a ? ~0 14 >4 00 >4 14
Kr® g 3 18™ 40 ~85 372 ~2 47 ~8 19
20 ~35 239 ~2 74 ~5 13
Kr?® [ 338 32 a <100 330 >152 >4 82
Krf! g 108 36 a <100 351 >1 00 >4 51
Rb®! gt 47h 0 990 8 6 fk/f+=1 66 0 25+ 5 45 5 70%
K 94+
Rb® gt 63h 067 8 ~7 16 00 038 436 474
K 93 84 00
Rb% gt 34¢ 158 [ 7 fik/f+=0 41 1047 7 62 8 6871
K 93+
Rb® 8 19 59 1760 s 80 218 6 32 8 50
8 38!
0 670 8 20 060 6 93 753
RbY g 6 2 x 1019 0275 scin 100 -0173 18 29 17 56
Rb% [ 17 8m 513 8 66 418 321 739
8 14!
329 8 19 335 3175 710
204 8 15 243 385 628
Rb* g 15 4m 45 a 393 =297 =6 89
Rb® g 2 74m 57 a <100 438 >222 >6 60
Rb*! g 1008 46 a <100 3 06 >2 00 >5 06
14m 30 a <100 320 >2 02 >6 12
RHV? gt <5m 315 fi/t+ = 0 041 249 =248 =497
sr® gt 3gh 115 f/f+ =151 085 =514 =599
Sr® g 53d 150 8 100 190 6 66 8 56l
833
sr® B 19 9 0535 100 028 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 i8 experimental evidence that there is more than one level of the daughter nucleus

t Statistical (2I¢ + 1) is included
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Experimental Calculated
Nucleus Decay T Eﬁ Method % Branching % Branching log £, logt log ft
sr¥ B 9 7h 266 8 28 293 510 803
8 24!
210 8 (] 249 5176 825
136 8 32 1172 5 04 6 76
107 8 27 135 511 6 46
062 8 7 049 5170 619
Yo gt 3h 20 a fic/f+ =0 21 165 =412 =517
b od gt 14 6h 18 8 50 25 87 148 519 6 67
K 817
gt 11 8 50 25 87 080 490 570
K 40 09
h
bl gt 800 07 8 03 fk/f+=661 -0 42% 798 7 56
K
v gt 105d 083 019 019 057 9 02 959
K 087
g 20" 1865 a fl/t+=0 40 131 =3 86 =517
b4 B 61h 218 8 100 263 5 34 797
8 02!
Y B 57d 154 8 100 198 6 69 887
851!
b 8 3 5h 35 a 351 =410 =7 61
=8 04!*
b & g 10 0b 31 a 328 =4 56 =784
=8 17!
M g 16 5m 54 a 432 =3 00 =7 32
=8 111*
Zrd gt 16h 210 8 100* 83 33 1738 3176 5 49
K 16 67
Zr® gt 4 4m ~25 8 036 036 ~2 03 482 ~6 85
K 004
gt 79 3h 0905 8 25% 24 04 068 546 614
K 75 75 96
Zr® I 5 x 10%Y 0 065 scin 100 -2 62 14 20 11 58
Zr® g 85d 0 887 8 2 110 8 45 955
8 93!
0 400 8 98 -013 6 76 663
ZrT 8 17 oh 191 8 100 239 479 718
Nb*® gt 15" 12 100* 4151 090 4173 563
K 58 49
Nb#* B8 6 6m 13 ~01 1173 ~5 60 ~7 33
Nb® 8 354 0186 8 100 —140 648 508
Nb*® [ 23h 0175 8 92 085 495 5 80
037 8 8 -020 6 02 5 82
Nb®T 8" 74m 1 267 s 100 1170 365 535
Nb*® I 25m 32 a 3 36 =218 =5 54
Mo®! gt 15 5™ 37 a 100* 95 90 2175 297 572
K 410
gt 758 26 a 100* 88 57 211 188 399
K 11 43
Mo® 8" 68 3h 1225 8 87 165 545 710
056 8 13 025 6 28 6 53
Mol g 14 gm 21 s 258 >2 94 >5 52
12 8 162 >2 94 >4 56
Tch? gt 4 5m 35 a 80* 94 68 267 243 5 10
K 20 5 32
Tc® gt 27h 0 800 s 7* 13 40 065 399 464
K 93 86 60
TcH gt 52 5m 241 8 73 65 42 198 3 61 559
K 13 12 17
gt 0 56 8 ~1 090 050 415 465
K ~13 2151
Tc% gt 60d 065 s ~0 4** fk/f+=135 -0 60t 911 8 51+‘
7 84!
Tc® 8 21 x10% 0293 8 100 -055 12 82 12 27
Tc%? [ 178 24 a 292 =128 =415
Tel! B 15 Om 120 8 >95 164 <298 <4 682
Tclo? [ <258 31 a 3 66 =140 =5 06
Ru® g+ 165 11 fk/f+= 2 63 092 =317 =469
Rul® g 39 gd 068 s 6 074 776 8 50
022 8 94 -0 89 6 56 5 67

* There i8 experimental evidence that all the decay 1s 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 Eg Method % Branching % Branching log f, log t log ft
Rul®® g 4 4h 115 8 100 160 420 5 80
Rul®® g 10Y 0039 8 100 -325 7 50 425
Rul”? 8 4m ~4 a 100 ~3 82 238 ~6 20
Rh? gt 4 5h 0174 8 100* 820 069 421 490
K 91 80
Rh100 gt 19 4b 30 8 5 500 238 8 10 848
X L i
K 058
Rhi0? gt 210d 13 a 19 69 110 738 848
8 16"*
K 56 69
g 10 a 23 62 140 788 9 28
8 76"
Rh1%¢ g 445 26 8 100 303 164 467
Rh1% g 36 2h 0 570 8 95 050 514 5 64
025 8 ~5 -0 68 ~6 42 ~5 74
Rh1¢ g 30° 353 8 68 362 164 5 28
31 8 11 338 244 5 82
24 8 12 295 240 535
20 8 3 255 3 00 5 55
Rh17 g 25m 12 a 167 >3 18 =485
P! gt gh 23 8 10% fic/f+=0 28 1 82% 5 51 7 33%
K 90
Pqi? g 7 x 108Y ~0 035 a 100 ~-3 40 14 34 ~10 94 .
8 54!
Pdi® ‘g 13 4p 095 8 100 132 468 6 00
Pqitt g 22m 215 8 ~80 2 67 ~3 34 ~g 01
Pqit? [:n 21h 02 a 100 —095 488 393
Ag™ gt 24 5m 194 8 (K+gMH~10 fk/f+=0525 165 ~3 32 ~4 97
gt 143 8 (K+gH~30 fk/f+=155 126 ~3 69 ~4 95
g 0457 ~2 019 ~4 87 ~5 06
Aglo® 8" 2 4m 149 scin ~87 209 ~2 33 ~4 42
Agit? [: 270d 053 8 ~35 042 ~7 82 ~8 24
0 087 8 ~58 -214 ~7 80 ~5 46
24 58 282 scin 35 321 184 5 05
224 scin 65 281 158 439
Agitt s 7 54 104 8 91 149 585 734
080 s 1 105 781 8 86‘*
816
070 8 8 085 691 7176
Agit I’ 3t 38 scin 100 387 4 08 713
Ag'® 8 53h 21 a, scin 100 267 428 6 95
Ag'® 'y 20m ~3 a 100 ~3 32 308 ~8 40
cq1s gt 57m 15 a 100? 39 22 131 353 484
K 60178
cqr gt 6T 032 8 0 31* 023 0 50 438 4 88
K 993 99 717
cdii g 5Y 058 8 100 055 8 20 8175
cqlts 8 42¢¢ 162 8 ~98 221 ~8 58 ~8 79
~0 66 ~2 ~0 77 ~8 26 ~9 04
~0 32 <1 ~—0 30 >8 57 >8 27
2 33d 112 8 60 160 553 713
0 60 8 40 060 5170 6 30
cait ‘g 2 72h 17 8 2 30 =399 =629
In'? gt 33m 2 8 fik/f+=0 576 169 =3 30 =499
K
Int® gt 50m 231 s fic/f+= 0 363 191 =348 =5 39
K
Ini®® e 42h 0175 a ~11* 6 085 =418 =5 03
K ~88 94
Init? g* 66™ 225 8 100* 71 07 187 360 547
K 28 93
In't? g 10™ 117 a fk/f+=112 150 >218 >4 28
K
gt 10 a 147 >218 >4 25
it gt 728 0 650 001 fk/f+=263 -0 65+ 5 86 531+
K 3
g 198 8 97 260 187 4417
Init® ' 4 50 084 8 55 119 547 6 68
6 x 1014Y 063 a 100 074 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 Eg Method % Branching % Branching log £, log t log ft
Intt® B 54 3™ 100 8 51 147 380 527
0 87 8 28 128 407 5 30
060 8 a1 064 419 483
13% 295 a 100 334 111 445
Init? g 16h 173 8 100 235 LE:7) 618
In!t g 4 5m 15 212 =243 =4 55
Init® g 17 5m 217 100 318 302 6 20
snitt gt 35™ 151 8 20 33 90 137 332 469
K 7 66 10
Sni?! g > 400? 042 8 100 015 >7 54 >7 69
27 5b 0383 8 100 0 00 5 00 5 00
sn!® s 1304 142 ) 100 205 705 910
8 82!
40m 126 s 100 189 338 5 27
Sni® g 9 4d 2 37 8 05 295 503 888
9 oot*
040 8 5 0 07 721 7 28
o5™ 204 8 ? 2 67 >2176 >5 43
117 8 ? 172 >2 176 >4 48
051 8 1? 045 476 ~5 21
Spite gt 6o ~1 45 a fk/i+=2 40 ~1 34 =3 56 =490
K
spit g* 33m 31 a fk/1+=0 186 242 =230 =472
K
§bi g* 16 4m 170 8 35 fk/t+=1 38 118+ 345 4 03%
K
spin g 284 201 s 26 2 62 5 09 86t
8 59!
145 8 69 211 555 7 66
073 8 5 100 6 68 7 68
spis g 80d 229 8 a1 2 92 739 10 81
169 s 7 235 787 10 22
095 s 7 142 787 9 29
065 8 ~35 081 ~T17 ~7 08
048 8 ~30 035 ~T 24 ~7 50
13" 32 <100 352 189 >5 41
Sbl® g 27 062 8 18 0175 8 67 9 42
8 57*
030 8 49 -0 30 824 794
0128 s 33 -150 841 601
§hite g 60™ 217 40 319 305 714
07 60 098 3178 4M1
' gh 1 a 100? 150 =4 51 =6 01
spit '3 os" 12 a 180 =552 217,32
gpi<tn??  g- 28d 186 a 252 =6 38 =890
Te!¥ g 9 3h 08 a 100 114 452 5 66
Tel?® s 72m 18 8 100 248 364 612
Tel¥! g 25m >2 100 >3 67 318 >5 85
Te®? g T 028 a 100 -0 38 5 45 507
Tel?® 8 am 24 80 so1 218 5.19
12 20 182 278 460
e gt 30m 40 fic/t+=0,0TT 2,91 23,26 26,17
K
g* 18h 12 fix/t+ = 4,90 124 =381 =6 05
K
) G gt 3 gm 3.1 a fk/f+=0 214 248 =238 =476
K
i gt 4d 220 8 51 12 66 178 622 8 00
: 8 o1t
K 8.18
gt 150 8 44 10 92 1.41 6 00 741
K 23 92
gt 087 8 5 124 091 5 89 6 80
K 43 08
1 g+ 18 o¢ ? 2 =6 05
K
:n 124 8 11 189 701 8 90
8 51!
085 8 29 127 6 59 7 86
e s 24 99m 202 87 2170 324 594
159 66 229 436 6 65
K [ 440
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Experimental Calculated
Nucleus  Decay T E, Method % Branching % Branching log £, logt log ft
) g g 172 x 10" 013 pc 100 -145 1473 13 28
) e g 12 50 103 s 60 159 488 6 47
061 8 40 073 5 05 5178
s B 8 144 0810 s 07 118 8 00 918
8 50t
0 600 s 87 2 071 591 6 62
0 335 8 93 -0 10 6 88 6178
0 250 s 28 -055 7 40 6 85
12 B 2 4h 22 a ~50 287 ~4 24 ~711
09 a ~50 135 ~4 24 ~5 59
) O B 22 4h 15 1 219 691 910
8 86!*
125 ~p3 190 ~4 04 ~8 84
04 ~6 010 ~8 13 ~6 23
) G g 52 5™ ~39 a ~3 89 =3 50 =739
~16 a ~2 29 =350 =519
% B 6 egh 14 8 25 208 408 7 08
10 8 40 153 4178 6 31
0 47 s 35 039 484 523
1138 g 86s 65 a 488 =193 =6 81
Xel? g 5 27d 0 345 8 <100 -0 08 >5 66 >558
Xelss g 9 2ah 090 8 100 139 452 591
Xeld? g 3gm ~4 a ~3 96 =237 =6 33
csi?! gt 55 ~12 a 100* 15 11 ~129 430 ~5 59
K 84 89
Ccs!® gt 3m 31 fk/f+ = 0 257 245 =227 =472
K
Cpl¥ gt 3om 197 pt/K=33 fk/f+=11 1175 >3 26 501
K
' 0 442 pgt/p- =218 028 >3 26 354
Csi¥ B~ 29y 0 648 75 089 799 888
0092 25 -185 846 6 61
Csl¥ g 29 x10% 019 100 -085 13 96 1311
Csl¥ I:n 137 03 a -022 =6 07 =585
Cce®¥ [ 37y 117 8 8 183 10 16 11 99
052 92 055 910 9 65
8 88!
Csl%® | 33m 268 8 326 =330 =6 56
Bal®® g 85m 227 8 206 =371 =6 67
Bal® g 12 8d 102 60 164 627 791
048 R 40 047 6 44 691
Bal g 18™ ~28 ~3 35 =3 03 =6 38
La'™ gt 5gm 16 a fk/f+= 2 95 159 =354 =518
K
Lal¥ gt 45" 35 a fk/f+=0 214 2 67 =421 =6 88
K
Lal® gt 4 0h 12 8 fk/t+=6 61 132 =416 =5 48
K
Lal¥ gt 65m 27 a 44 69 11 222 259 481
K 56 30 89
Lal’ gt 9 5m 21 s 33 51 15 1173 2176 449
K 67 48 85
Lal® I o 40 Oh 226 8 10 297 6 16 913
167 8 20 245 5 868 831
132 8 70 205 5 31 7 36
Lal¥ g 3 243 8 95 314 415 729
09 s 5 145 543 688
Lal®? 'y 740 ~45 ~4 23 =365 =788
Cel®? gt g sh 13 a fk/f+ =5 62 143 =436 =519
K
Cel® gt ah 08 a <1 fk/t+=276  —0 30% >6 90 >6 60%
K >99
Celt I 3254 0 581 8 33 079 693 772
0 442 8 66 038 6 63 701
Cel® g 3¢ 137 8 ~30 212 ~5 60 ~1 12
100 8 ~40 177 ~5 47 ~7 24
037? =8 ~30 010 ~5 60 ~5 70
Celd B 2904 0304 s 70 -015 755 7 40
0170 8 <380 —095 =792 =6 97

* There i8 experimental evidence that all the decay is to one level only of the daughter nucleus
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Experimental Calculated
Nucleus  Decay E, Method % Branching % Branching log f, log t log ft
Pris gt 2 0h 14 a 11 18 95 150 =3 88 =5 36
K 89 83 05
pri® gt 45h 10 a ] 6 62 130 =421 =5 51
K 94 93 38
pri® gt 3 5™ 223 8 fr/f+=1 00 198 =232 =430
K
prit 8" 19 1h 215 s 96 294 486 7 80
7 83!
0 64 8 4 095 6 24 719
priés B 13 gd 0932 s 100 153 608 761
Prid B 17 5m 297 s >98 352 <303 <6 55
prits g 4 5h 32 a 100 366 421 787
prit g 24 g™ ~3 a ~3 55 =317 =612
Nd138 gt 22m 24 a fik/f+ = 0 851 210 =312 =522
Ndise gt 5 50 31 a ~10 fk/f+ =0 40 2 33+ 530 7 63%
K ~90
Nd#t gt 2428 07 a ~2 187 118 =3 04 =513
K ~88 98 13
NaW g 11 1¢ 0825 8 ~60 1385 ~68 20 ~1 55
0600 s ~15 088 ~g 81 ~7 69
038 8 ~25 021 ~6 58 ~6 179
Nd4® g 18" 15 s 232 >3 81 >8 13
11 8 182 >3 81 >5 68
095 s 160 >3 81 >5 41
Nq1# g 12" 193 8 100 2172 286 558
Pm!! g* 20™ ~286 fk/f+=0716 ~220 =308 =528
Pm:“ gt 2854 08 a fk/t+ = 102 114 =738 =853
Pmi¢ g long ~017 a
PmiY ' 26y 022 s 100 -0 49 701 7 42
Pm!é® g 5% ~25 a ~3 25 =566 =8 91
48d 27 a 7 3 40 M 11 17
06 a 03 0 90 6 65 755
Pm!¥® g 50" 105 8 100 1179 5 26 705
Pmis® g 27 300 8 86 359 405 7 84
201 8 14 282 484 766
Pm! g 2gh 11 a 100 185 5 00 6 85
Sm!®! g 1227 0075 s 100 -200 9 58 7 58
Smis I'n 47h 0 820 33 140 571 11
068 67 110 5 40 650
Sm1ss g 23 5™ 18 ] 100 287 815 5 82
Sm?te g ~10h ~0 8 a ~1 35 =456 =501
Eu'#? gt 18m 25 fk/t+ =0 955 220 =308 2523
Eul® s 183 10 ~0 85 s <100 ~1 46 >4 67 >6 18
gt 18 a <100 fik/f+ =3 39 183 >4 67 >6 50
Eulf? g g 2h 188 8 ~85 2175 ~4 50 ~7 84
K 15
g 53y 117 a 260 =823 =1082
Eul® g 54Y 188 22 27 8 89 11 64
09 29 157 8 M 10 84
06 49 092 854 9 46
Eulfs g 17 0 243 8 20 -0383 843 8 10
0154 8 80 -0 97 783 6 86
Eulf® g 15 44 25 a 40 328 6 52 8 80
9 g3’
~05 a 60 ~0 66 635 ~701
Eul® I 15 4h ~17 a 25 ~2 680 5 36 ~T 95
~10 a 7% ~178 487 ~8 60
Eul®® g ao™ ~38 a ~3 85 =3 56 =691
Ga'e® 8 18 oM 0 95 a 1.86 24,81 =6 47
Ga'lét g 3 6™ 15 a 240 22,38 =418
T gt 17 2h 28 8 04 fk/t+=103 197 719 9 16*
K ~ggt*
Toioe g* 50 13 a ~20 833 164 426 5 90
K ~80 9167
Tpi® g 7d 0860 s 43 150 715 8 65
0521 s 41 074 718 7903
0 396 s 16 035 758 798
b g 6 8d 050 a 0170 =57 =6 47
Dy g 2 42h 125 8 ~15 215 ~4 06 ~6 21
088 8 <25 158 >4 54 >6 12
042 8 <25 049 >4 54 >5 03

** There 18 experimental evidence that there is more than one level of the daughter nucleus
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Experimental Calculated
Nucleus Decay T Eg Method % Branching % Branching log f, log t log ft
Dy'ét g 82" 022 a —040 =547 =507
Hol® gt 22 5™ ~13 a 05 fk/f+=1260 ~058% 543 ~5 99+
K ~go**
Ho'®? 8- e5¢ 08 a 15 145 757 9 02
K 85
Hol® g 41 5M 095 a 17 =3 40 =511
Ho'l%¢’ g >30" 11 8 8 196 >10 07 >12 03
028 8 48 -0 08 >9 31 >9 25
018 8 46 -068 >9 31 >863
Hol®® B 27 3h 184 8 ~90 280 ~5 04 ~7 84
055 s ~10 089 ~5 99 ~8 88
Erle? g 9 44 033 8 100 018 591 6 09
Erit 8 7 5h 149 8 6 2 46 565 811
7 84t*
105 8 72 191 4517 6 48
0 67 8 22 120 5 09 629
Tm!68 g* 77h 21 04 fii/f+= 3 88 155+ 6 84 8 39%
K 99**
g ~1 03 ~1 87 797 ~9 84
Tm!é p? 85 05 a ~2 0 80 ~8 56 ~9 36
K ~98
Tm!? 8- 127 0968 s 78 181 7 16 8 97
0 886 s 24 164 768 9 30
Tm!" B 6804 010 8 100 -141 M 8 36
Ybi? g 42d 050 a 084 >5 56 >6 40
013 a -105 >5 56 >4 51
i g 18t 13 a 100 231 381 612
Lul™ g* 400 12 a fk/f+= 22 4 176 =416 =592
Lul™ 8 1654 06 a ~25 110 ~7 178 ~8 86
K ~75
Lul™ B 3750 12 ~50 220 ~4 43 ~8 83
11 ~50 205 ~4 43 ~8 48
g 2 4 x 101 040 a 33 051 18 38 18 87
K a7
Lul"” 8 6 8d 0 475 s 85 079 5 96 8175
0 366 s 17 041 6 54 6 95
0169 s 18 —066 6 51 585
B gt 19h 24 s 100* 28 49 231 384 615
K 7151
Hité! 8 454 0 410 s 100 058 6 59 717
Tal®® g+ 9 35m 108 a ~8* 245 1175 2175 450
K ~94 97 55
gt 21t ~1 a ~38 204 ~172 388 ~5 60
K ~97 97 96
Talt g 81t 071 8 10 139 5 46 685
061 8 11 115 542 8 57
K 79
Tal®? g 115¢ 052 s <100 095 >7 00 >7 95
Tal® g 6 0d 06 a 113 =572 =6 85
Tal® B 48™ 17 a 100 280 3 46 6 26
wite gt 8™ ~2 a ~05 fk/f+=5 13 ~1 41* ~5 98 ~7 39+
K ~99
wies g 74d 0 428 s 100 0170 6 81 7 51
wier 8 24 1P 1318 s 30 240 5 46 7 86
0627 8 70 124 5 09 633
Reltt 8 o1 107 s 16 2 05 5 64 769
093 s 19 185 624 809
030 8 04 019 791 810
K 46
Rel®? B 4 x 10'% 0 043 a 100 -245 20 10 17 65
Relt g " 21 s 317 =479 =796
0s'?! g 16¢ 0143 8 100 ~079 6 14 5385
os'® g 31” 110 s 100 217 5 05 7 22
Irt®? gt 118" 22 s 03 fk/f+=4179 160" 715 8 75+
K ~100
Iri® gt 415" 20 s 03 fic/f+= 6 31 1.40* 7170 9 10*
K ~100
1% P 39" 17 s ? fik/f+=112 217 =406 =623
Iri® 8 74 44 065 s <100 135 >6 81 >8 16
Iri% 8 19 oh 218 s <100 330 >484 >8 14

* There is experimental evidence that all the decay 18 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 B Method % Branching % Branching log f, log t log ft
pt!"? 8 18h 067 s 98 5 140 482 6 22
048 agy 05 091 714 805
Ppti® g 2gm 18 a 2 97 >3 24 26 21
Aul®? g+ 40P 19 a ~1 fi/f+=8 71 130+ 616 7 467
K ~99
Aul¥ g+ 39 5" 18 a ~3 8 55 227 515 742
s K 4 ~97 91 45
Au 8 5 55 0 30 45 0 30 7 03 733
Aul® 8 2 8gd 138 scin 004 259 8176 11 35
098 scin 98 200 5 88 7 38
020 8 18 027 711 7 38
Aul® 8" 3159 046 8 4 090 6 83 713
030 8 74 030 557 5 87
025 8 22 0 07 609 6 16
Au2? g 48™ 25 a 360 =3 46 =17 06
Hg®® [ 46 59 0 208 8 100 —-020 680 6 40
Hg g 5 gm 1175 a 100 299 253 5 52
T g 3oy 0762 8 98 5 169 810 9179
9 05!
TI208 g8 423™ 151 8 100 218 2 40 518
T g 4 79m 144 a 100 2170 2 46 5 16
T1208 g 31m 1792 8 <100 304 >2 27 >5 31
™ g 22m 19 312 =212 =524
T 8 132m 18 cc, a 305 =190 =495
Pb? B 3 320 064 8 100 145 408 553
Pb::‘: 8 22Y o 0018 pc 100 -345 8 84 5 89
Pb 8 361 139 ~80 285 ~3 43 ~6 08
~0 5 ~20 ~1 11 ~4 04 ~515
Pb? B 10 6" 0 589 8 ~12 1382 ~5 50 ~6 82
0 355 8 ~88 059 ~4 66 ~5 35
Pbi 8" 26 8™ 0865 145 =321 =4 66
B g 5 02d 117 B 100 241 5 64 8 05
Bi1? g8 60 5m 2 250 8 663 340 374 723
m::: g 4m 12 a 98 246 3 46 5 92
Bi g 19 mm 3173 ~23 405 ~371 ~1176
1 650 ~17 295 ~3 19 ~8 14
Fr3® g8 21m 120 cc 2 55 =310 =565
Ralt 8 14 & 025 028 =26 11 =6 39
Ra?® B 617 <0018 -333 =832 =4 99
Ra?® g 1h 12 8 258 =3 56 =6 14
Ac?® g 2gh 117 a 100 2 56 5 02 7 58
Ac™? 8 22v 0 041 99 -215 8 84 6 69
Ac® g 6 13h 203 340 >4 34 >7 74
1174 319 >4 34 >17 58
110 8 245 >4 34 >6 179
Act g <1m 22 8 3 60 =118 =538
Th¥#! B 25 gh 0 302 44 0 60 5 32 592
0216 8 11 012 592 6 04
0 093 8 45 -101 531 430
Thi? ' 28 5m 123 s 100 2 69 315 584
ThB¢ B~ 24 104 0102 8 80 001 6 42 6 41
0 104 8 20 -0 85 7 02 617
pal® 8 17 7d 0.43 a <10 111 >7 18 >829
022 a <10 020 >718 >7 38
K >80
pai? 8 13 028 a 052 =506 =558
Pa® [ 27 &4 058 5 5 154 768 9 22
027 8 ~70 049 ~8 53 ~7 02
PaB¢ g 114m 232 8 98 37 184 555
~1 50 8 ~2 ~2 99 ~3 58 ~8 52
082 8 02 201 453 6 54
¢ 12 8 10 265 538 8 03
045 8 20 120 443 5 63
Pa2t g 28m 14 a 289 =314 =6 03
UM g 67d 023 8 <100 028 >5176 >6 04
u s 23 5m 122 8 100 2 315 586
Np** I's agh 051 8 20 141 5 60 701
036 8 14 092 5175 6 67
K 66
Np I's 2104 1272 8 N 279 5 59 838
0 258 8 53 045 553 598
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' Experimental Calculated
Nucleus  Decay Ep Method % Branching % Branching log f, log t log ft
Np®? g 2 33d 0718 8 189 >5 30 >719
0 651 8 174 >5 30 >7 04
044 8 121 >5 30 >6 51
034 8 0 84 >5 80 >6 14
Np*! s 60™ 09 8 223 >3 56 >5179
05 138 >3 56 >4 94
Pu# g 149 0 020 -3 00 =864 =564
Put® g 5h 039 8 105 =4 26 =531
Am3* ' 16 O 0628 s 60 P 17 498 6 69
K 10
s 100Y 0 575 8 99 161 9 50 1111
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