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Abstract

A literature search has been carried out with the goal to list expen-
mental determinations of absolute branching ratios of gamma-rays emitted
from fission products. The branching ratios are required in all cases when
the number of atoms of a given nuclide in a sample is to be determined
by gamma spectroscopy. The mass range covered in the study is 74 - 165.
The upper limit of the half-life of the nuclides considered has been chosen
to be a few years. Thus very long-lived species are not included.
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1 Introduction

Absolute gamma branching ratios are quantities with many applications. These
are related to the fact that gamma measurements are comparatively simple to
carry out. Standard gamma spectrometers of good resolution are commonly
available, and the measurements are little disturbed by background and other
difficulties. It Is also easy to calibrate the gamma spectrometer by means of
sources of known strength so that the number of photons emitted from the
source can be evaluated from the number of photons registered in a certain
gamma peak. The conversion of this number the number of decays in the sample
requires the knowledge of the gamma emission branching ratio, 7.e. the number
of gamma-rays of a given energy which are emitted per decay of the nuclide of
interest.

At the Studsvik Neutron Research Laboratory two extensive experiments
of survey character on fission producis have recently been completed at the
isotope-separator-on-line facility OSIRIS [1], one measuring the yield of prod-
ucts in thermal-neutron induced fission of **U/ [2] and the other (3] giving the
average beta and gamma energies emitted per decay of the fission products,
quantities necessary for the determination of the beta and gamma parts of the
heat developed in nuclear fuel elements by the decaymng fission products when
the summation method is used. In both experiments a large number of fission
products were included, and the abundance of these fission products in the mass-
separated samples was determined by means of gamma spectroscopy. Many of
the fission products studied are short-lived and in some cases little studied be-
fore. It turned out that gamma branching ratios reported in the literature are
often inconsistent with each other. In some cases no values were available at
all. Therefore a complementary study of absolute gamma branching ratios using
various techniques has been carried out [4]. The results of this experiment and
values found in the literature are evaluated in order to produce useful figures
for the various applications indicated above. In addition to branching it is also
usually necessary to use the half-lives of the nuclides concerned. Therefore also
half-lives are included in the evaluation.

Section 2 lists different methods of measuring absolute gamma branching
ratios. The results are then given in a series of tables in Section 3. The tables
cover known fission products in the mass range 74 - 165. They are restricted to
nuclides with half-lives less than a few years.

2 Survey of methods to determine absolute
gamma branching ratios

2.1 Decay schemes

If the decay scheme is known in detail, the absolute gamma branching ratios are
also known. This is especially the case for more long-lived nuclides which have
been the object of extensive spectroscopic investigations. A word of caution is
still necessary, however. Decay schemes are usually constructed from gamma
spectroscopy only, and beta particles are seldom measured. This means that
ground state beta transitions are often inferred from pieces of information such
as spin assignments, etcetera. The amount of ground state beta transition is,
in general, the main cause of the uncertainty of the gamma branching ratio
obtained except when certain spin assignments prohibit ground state to ground
state transitions and thereby remove this reason for the branching ratio uncer-
tainty. If the amount of ground state beta emission is known it is possible to
derive absolute gamma branching ratios from the structure of the decay scheme.

It must always be remembered that the wanted quantity is the gamma emis-
sion branching ratio, not the transition probability. Thus, possible gamma
conversion must be taken into account.

Short-lived fission products have often a very complicated decay with hun-
dreds of gamma-rays involved. The construction of a unique decay scheme may
meet with great difficulties. This obviously affects the possibility to determine
absolute gamma branching ratios from decay schemes and, in particular, to
estimate the uncertainty to be assigned to those quantities.

2.2 Beta-gamma coincidence methods

One of the most powerful methods for determining branching ratios is the beta-
gamma coincidence method. By this method the disintegration rate of the
sample is obtained. The gamma branching ratio is immediately obtained by
dividing the number of gamma-rays by the disintegration rate. Some precautions
must be taken in order to avoid background problems (gamma eflect in the beta
counter, contaminating gamma-rays, sum-up effects, etcetera). Also, one must
choose a gamma-ray which is really coincident with the beta particle and not
delayed.



2.3 Simultaneous measurements of beta particles and
photons from the same sample

An obvious way to determine absolute gamma-emission branching ratios is to
determine the sample strength by beta counting and, at the same time, register
the number of photons emitted. This requires well-calibrated detectors for beta
particles and for gamma-rays. In this case the accuracy obtainable is essentially
depending on how accurate these calibrations are. It is not easy to calibrate
beta detectors absolutely to better than about 5 %, and this is therefore often
the practical limit of the uncertainty in absolute branching ratios determined
using beta counting.

The beta efficiency curve depends on the energy of the beta particles, and
it is necessary to establish an efficiency versus beta energy curve. The evalua-
tion of the efficiency to be applied to the beta measurement of a given nuclide
requires the knowledge of the energy spectrum of the emitied beta particles.
Such information is available for a large number of nuclides in [3].

If a sample contains several components the complex beta spectrum must be
decomposed into the contributions from the different components, for instance
by following the decay as a function of time and resolving the composite decay
curve.

The gamma measurements should also be done as a function of time so that
a relation between gamma counting rates and beta counting rates is obtained.

2.4 Use of delayed-neutron branching ratios

If the nuclide under study is a delayed-neutron precursor with known branching
ratio (P,-value), the absolute strength of a sample can be obtained from neutron
counting using a well-calibrated neutron counter. In combination with a garmmma
spectrometer this leads to a determination of the gamma branching ratio on the
absolute scale. Again, the energy dependence of the neutron counter must be
taken into account. This fact and the error of the delayed-neutron branching
ratio leads to an uncertainty of the gamma branching ratio of about the same
size as in the preceding method.

2.5 Sample strength through fission yields

The strength of a sample can be calculated from a measurement of the total
fission rate in a sample if its fission yield is known. This method can also be
used for a determination of gamma branching ratios provided that the number
of emitted gamma-rays is also measured. The accuracy will normally depend
on how well the number of fissions can be determined.

2.6 Sample strengths from a measurement of the number
of atoms of parent or daughter

Still another method to determine the number of decaying atoms af a nuclear
species 1s to measure, by any of the methods discussed earlier, how many atoms
have been formed of daughter or grand-daughter nuclides by the decay of the
nuclide under study or the number of parent atoms which have decayed to give
the nuclide in question. The number of atoms is then obtained and can be
related to the number of gamma-rays of a given energy.

3 Tables of gamma emission branching ratios

The gamma emission branching ratios determined in the present work and pub-
lished in the literature are collected in Tables 1 - 92, one for each mass number.
The methods of determination are denoted as follows:

DS Deduced from decay schemes.
8/ The experiment was performed with the
beta—gamma coincidence technique.

B+ Beta particles and photons were counted separately.
n+-y Neutrons and photons were counted separately.
S+ The branching ratio was evaluated by relating the
number of photons to the fission yield.
Np The number of photons was related to the abundance of a
parent.
Np The number of photons was related to the abundance of a
daughter.
lon/f The number of implanted ions was correlated with the
number of electrons detected.
B,v, n, X The half-life was determined by counting
beta particles, photon, neutrons, or X-rays.
m The half-life was determined via a milking procedure.

The tables also contain references. If the source does not give errors ex-
plicitly, those are inferred from pieces of information in the publication such as



limits of ground state beta transitions. If this does not prove to be possible, the
value is not included in the determination of average values.

Updating using recent information has sometimes been undertaken. The
basis for the recalculation is then noted as a footnote below the table. The
comments column shows whether the branching ratios are relative and indicates
the fraction of ground state to ground state beta transition (gs) or the fraction
of isomeric transition (gi) used in evaluating the branching ratio from decay
scheme data.

Finally, weighted averages are formed over all seemingly acceptable determi-
nations, and the result obtained is considered to be a recommended value. In
a few cases published values are so discrepant that it has not been possible to
assign a "recommended” value. Those cases should be further investigated.

Only the most important gamma-rays have been included for each nuclide.
Branching ratios for gamma-rays not given in the table are can easily be derived
from sets of relative gamma intensities and the absolute branching ratio of one
- of the lines given in the table.

For nuclides with isomeric states a gamma-ray with a major abundance in
the decay of one of the states may also be present as a minor contribution in
the decay of the other state. Such a gamma-ray is also included in the latter
case since it may have to be used for a correction.

The tables also contain half-lives. This list may not be complete; older
determinations with low accuracy have often been omitted because they will
hardly affect the averaging procedure.

For half-life determinations errors (one standard deviation) less than 0.5 %
of the value are usually adjusted up to this minimum value when calculating the
average result. The reason for this is that a very small error, arising from statis-
tical considerations only, may be unrealistic if possible systematic uncertainties
have been disregarded.

In most cases references are made to the original publications and the results
obtained by the authors of the publications. For nuchdes close to stability earlier
evaluations such as Nuclear Data Sheets (the authors of the review in question
are cited), Table of Radioactive Isotopes [5], or the table published by Blachot,
Fiche, and Duchemin [6]. Then no experimental results are entered except
when those results are so new that they could not be known to the evaluators
mentioned above.

The version date in the title of a table shows the latest date for inclusion of
data in that particular table.
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Table 1. Mass 74. Version 19983-07-18

Table 2: Mass 75 continued

Nuclide Halfl-Ti1fe s Gamma branching ratio, %
Value Mecthod | Average Energy Value ethod T Average T Comment
keV
Cu 1.60(15)a ¥ 1.594(10) 605.8 91b DS gs=0
1.59(S)b ¥
1.51(27)c fon/p 312.6 14.8b DS gs=0
1.594(10)d ¥
1064.4 19.3b DS 9s=0
1133.0 16.9b os gs=0
2Zn | 95(1)e ] 96(1) 140.0 | 33.1(4)g
(0% | 82y B.v
190.4 | 26.3(3)g
mga | 9.5g 56.5 | 74.4g
oY
“Ga | 480(3)h ¥ 483(8) 595.9 | 91.9(1)g
37) | 495(3)i ¥
603.5 | 14.7(4)g
a) LUN37. b) WINS9. ¢) BERS0.
d) KRAS1 e) GRA74. f) ERD72.
¢) BROSS. h) TAY7S. i} CAMT7L.
Table 2: Mass 75. Version 1993-07-18
Nuclide Hall-1iTe, s Gamma branching rati2o, %
Value Method Average | Energy Value Method | Average | Comment
keV
Scu 1.33(8)a ¥ 1.225(7) 185
1.3(1)b n .)
1.3(3)c fon/p 476
1.224(3)d ¥
724
SZn | 102(3)e g 155.9 12(4)¢ P+ 16(3)
18.1(24)g DS 93<10%
228.7 314 B+ 31(3)
31(4)g DS 93<10%
4323 | 15.6(24)f B4y 13(3)
21(3)g DS 93<10%
606.4 | 9.2¢20)f B4 9.6(9)
9.7(10)g DS gs<10%
-

Nuclide Half-11fe s Gamma branching ratio, %
Value Method | Average | Energy Value Method | Average | Comment
keV
5Ga 126(2)e il 127(4) 252.8 34(4)f Bty
(3/27) | 139(6)h v
574.7 | 11.0014)f B+
8354 | 3.3(4)i
8mGe | 47.7(5)h ¥ 48.4(6) 139.7 | 33.3(12)l
(7/2%) | 46.6(5) v :
48.9(2)k ¥
5Ge | 4967(3) 264.6 | 11.3(11)i
(1/27)
») The smallest error used in the averaging procedure i 0.5 % of the value.
a) LUN87. b) REES6. ¢) BER90.
d) KRA91. e) GRA74. ) LUN93.
g) EKS36. h) CHA74.

i} Using relative intensities from BLAB6 and the absolute branching
of the 252.3 keV line from LUN93.

j) BHAT7S. k) IMA6S. 1) BROSS.
Table 3: Mass 76. Version 1993-07-18
Nuclide Half-Tife,s Gamma branching ratio, %
Value ‘Method | Average Energy Value Method | Average | Comment
keV
6 Cu 0.35(8)a ¥ 0.639(13) 598.7 Low-spin
0.61(10)b n
0.57(6)c ¥
0.641(6)d ¥
Cu 1.27(30)c ¥ 697.8 High-spin
€zn | 5.60(6)e ¥ 5.60(6) 172.4 7.8(8)¢ DS gs=0
(ot) 5.7(3)e B
199.2 81(8)f DS 93(12) | gs=0
105(8)g B+
275.5 5.2(6)f DS gs=0
366.0 7.8(8)( DS 8.3(17) | gs=0
L 11.8(14)g | B+




Table 3: Mass 76. continued Table 4: Mass 77 continued

NucTide el T e S Branching - % Nuclide Half-life,s Gamma branching ratio %
N ; 1 ratio, % V. I Meth A
Value Method | Average | Energy Value Method [ Average | Comment alue Method verage Enekreg\); alue ¢ verage | Comment
keV
77
"G 52.9(6)d $3.7(6 159.7 10.1 N
6Ga | 29.8(4)e I 27.6(11) | 4310 9.2h DS gs=0 (1/2-; o5 SE]()))e f ® ¢ e
(37) | 27.1(2)h e 6.8(4)i 53.6(9)f 8 215.5 | 21.6e No
5455 | 19.2(13)g | B+ 56(2)¢ i
26h DS gs=0
77 ;
562.9 43(3)g Bty G_: 40630(360)h 211.0 29.2i
66h Ds g3=0 (7/27) ,
215.5 271
-1108.4 | 12.7(10)g B+ .
16h DS 95=0 264.4 | 51.0:
416.3 20.6i
a) LUN87. b) REE36. c) WIN9Q.
d) KRA91L. <) GRA74. {) EKS36. -
g) LUN93. h) CAMT1b. As 139790
i) Using relative intensities from BLAS6 and the absolute branching (3/27) | (180)h
of the 562.9 keV line from LUN93.
a) KRA9I. b) EKS36. c) LUNg3.
d4) GRA74. e) IMA70. f) LYOS?7.
g) MEE70. h) BROSS. i) BLA8S6.
Table 4: Mass 77. Version 1993-07-18
Nuclide Halfl-Tife s Gamma branching ratto, %
“Value Method | Average | Energy Value Method Average | Comment
keV
77 .
Cu | 0.469(8)a Y Table 5: Mass 78. Version 1993-07-18
Nuchde Half-l1fe, s Gamma branching ratio, %
TTmZn 1.05(10)b ¥ 772.4 Internal Value Method | Average Energy [ Value Method | Average | Comment
transi- keV
tion(b)
8Cu 0.25(9)a ¥ 0.341(11) 216
0.342(11)b ¥
Zn 2.03(5)b ¥ 2.08(3) 105.7 | 7.3(15)b DS gs < 8% 524
2.03(4)c B
189.5 | 26(3)b DS 26.0(21) | g3 < 8% 737
26(3)c B+
473.9 | 13.2(28)b DS 19.3(9) | g5 < 8% 87n 1.47(15)c ~ 181.7 | 23.0¢ DS gs=0
19.4(10)c B+ ot 31(5)d B+y
1832.0 | 11.4(19)b DS gs < 8% 224.7 | 43.7¢ DS 93=0
38(5)d | B+
Ga | 13.0(3)d s 4215 | 8.3(5)c B4y 635.6 | 20.8¢c DS gs=0
(1/27) 25(4)d B+
458.6 8.3(5)c B4
860.3 | 27(4)e
469.4 | 16.6(10)c B+~
1242.9 | 4.1(3) B4




. Table 6: Mass 79 continued
Table 5: Mass 78 continued

_ Nuclide Half-Tife s Gamma branchinyg ratio, %
Nuclide Halfl-life,s Gamma branching ratio, % Value Method | Average Energy Value Method Average | Comment
Value "Method | Average | Energy Value Method | Average | Comment keV
keV
79
Ga 2.847(3)a 0 2.853(12) 464.8 | 24.1(16)g B+ 24.1(15)
Ga | 5.09(5)f I 5.11(7) 567.1 | 15.9(11)d B+v 16.6(10) (3/27) | 2.63(9)c n o) 24(5)h DS 95<18%
(3) 5.49(25)g ¥ 18.0(15)g DS 9s=0 2.85(1)d n
2.83(2)e n 516.4 | 19.3(15)g B+ 20.0(14)
619.4 | 67(4)d Bty 69(4) 3.00(9)f g 21(4)h DS 1
76(7g DS o= (9) (4) 93<18%
1187.3 | 11.6(11)g B+ 11.8(10)
1025.1 | 12.2(10)g Ds 11.3(7) | gs=0 12.8(25)h DS gs<18%
10.3(7)h
. 1186.4 :3-383" ﬁ[;“s" 16.4(22) 0 Mmge | 42(2)i v 43.7(16) 109.6 14.4h gs=0
. $= .
8 g (772%) | 20(a); v
1(4)x m 230.6 27(3)g B+ Discre-
i . 47(2) ¥ 76.5h DS pant da- | ¢gs=0
78
fc 5280(60) 2773 95.6(10)i 25(4)j DS ta. No 9s=75%
(0%) . average
293.9 4.0(8)i 542.3 40.5h
781.5 15.3h
845 | 5443010)i 613.6 52(6)j
(27) )
695.4 | 16.1(21)j Ge | 19.(3)f g 18.9(3) 109.6 | 20.3(15)g B+ 20.7(12)
/2 18.5(5)m v 21.4(21)h DS =63%
1308.3 12.5(18)) a/27) ) zn e :
230.6 1.65h DS g3=63%
a) LUNS37. b) KRA91. c) WOHao. 503.3 2.16h DS g3=63%
d) LUN93.
e) Using relative intensities from BLA36 and the absolute branching $542.3 0.08h DS 93s=63%
of the 181.7 keV line from LUNS3.
f) GRA7a. ~ g) LEW30. ) 1396.5 2.10h DS §3=63%
h) Using relative intensities from BLA86 and the absolute branching
of the 619.4 keV line from LUN93. 1505.9 7.9(6)g B4y 8.3(6)
i) BRO36. J) SIN82. 9.2(9)h DS 93=63%
79 As 541(9)n 364.5 | 1.88(25)n
(3/27)
432.0 | 1.50(20)n
Table 6: Mass 79. Version 1993-07-18 878.5 | 1.41(19)n
Nuctide Half-li1(e, s Gamma branching ratio, %
Value Method verage Energy Value | Method | Average Comment 79
keV mSe | 235(3)n 955 | 9.5(3)n
(1/27)
cu | 0.183(25)a n
«) The smallest error used in the averaging procedure i 0.5 % of the value.
79 _ a) KRAS! b) EKS36. c) RUD76
.995(1 .995(19 702.2 30b =0 !
2n ?g?lgbg)a o) 0se (19) bs g d) REESS. ¢) RUD93. f) GRA74.
865.8 5b -0 g) LUN93. h) HOF31b. i) KAR70
22 bs gs i) KLI70. k) MART2. 1) KRAT5
8744 | 126 DS gs=0 m) MAT72. n) BRO3s
979.3 | 10.9b DS g1=0




Table 7: Mass 80. Version 1993-07-18

Table 8: Mass 81.

Version 1993-07-18

Nuclide HalT-Tife, s Gamma branching ratio, %
Value Method | Average Energy Value Method Average | Comment
keV
80zn | 0.53(3)a ¥ 0.544(16) 685.6 13.0a Ds 9s=0
(ot) 0.55(2)b ¥
0.54(3)c 7.0 712.5 60.0a DS gs=0
715.3 49.0a DS g3=0
964.5 21.6a DS gs=0
80Ga 1.706(10)c 7.0 1.680(14) 523.2 | 10.3(7)g
37) 1.66(2)d n
1.69(1)e n 659.1 { 83(6)h B+ 84(4)
1.65(1)f n 84(6)i n4y
1083.5 | 58(5)h B+ 54(3)
52(4% nty
1109.4 | 23.3(25)h B+ 21.0(15)
20.0(17)i nty
80Ge | 29.5(4)) B Excluded 265.4 48.0m DS ¢5=37%
(0t) | 24.5010)k m 24.3(7)
24(1)) 8 937.0 7.2m DS 93=37%
8045 | 16.5(3)n ¥ 15.6(6) 666.2 | 42(4)g
ath 15.2(2)o ¥
1645.2 | 7.6(8)g
a) EKS3S. b) GIL36. c) KRA9I.
d) RUD76. ¢) REESS. f) RUD93.
g) BROS6. h) LUN93. i) HOF31.
j) GRA74. k) MAR72. 1) 0S170.
W) HOF31b. n) MCMT71. 0) KRATS.

Nuclide Half-life s Gamma branching ratio, %
alue "Method | Average Energy Value Metho Average Comment |
keV
—
812Zn 0.29(5)a .0
8 Ga 1.221(5)a n 1.220(4) 216.5 | 33(6)e B+ 36(3)
(5/27) | 1.228(5)b n ) 35(3)f n4y
1.218(4)c n
1.211(6)d n 7112 | 16.5(14)g
828.3 19(4)e B+ 20.4(16)
20.7(13)g
Bimge | 7.6(6)f v 197.3 16 6h Np
(1/2%)
290.4 8.7h Np
336.0 17.2h Np
7377 14.1h Np
2174.3 8.7h Np
8l Ge 7.6(6)f ¥ 197.3 9.3h Np
(9/2%y | 10.1(8)j m,y Excluded
(mixed) 290.4 4.8h Np
336.0 57.8h Np
36(4)i S+ Excluded | Mixture
.e) of two
isomers
737.7 11.3h Np
875.8 11.th Np
1495.5 19.5h Np
13325 12.8h Np
2629.9 4.11h Npe
8l 44 34(2)k ¥ 35.1(12) 467.7 | 22.4(16)e B4y
(3/27) | 35.8(16)1 P %20j Np
491.2 | 9.6(10)e B+
3.5k DS 93=67%
81mge | 3437(3)m 1030 | 9.7(7)m
(7/2%)




ol

Table 8: Mass 81 continued

Nuclide Half-1i1fe,s Gamma branching ratio, %
Value Method | Average | Energy Value “Method | Average | Comment
keV
8lse 1110(6)m 275.9 | 0.87(11)m
(1/27)

290.0 | 0.75(13)m

82383 | 0.32(5)m

«) The smallest error used in the averaging procedure i 0.5% of the value.

««)Refs. WADSS and MAR72 do not recognize the existence of two germanium isomers.
Thus the measurements refer to a mixture of these isomers. Using the fission
yields of RUD90 and the branching ratios of HOF31 gives a combined branching
ratio of the 336 keV gamma line of 45% to be compared to 38(4) % from WADS3.

a) KRA9!. b) RUD76. ¢) REE85. .

d) RUD93. ¢) LUN93. f) HOF31.

g) Using relative intensities from HOF81b and the absolute branching of the 216.5
keV line from HOF31.

h) HOF81b. i) WAD33. j) MART72.

k) KRA7S. 1) CHA74b. m}) BROS6.

Table 9: Mass 82. Version 1993-07-18

Nuclhide Half-life, s Gamma branching ratio, %
Value Method verage nergy Value Method | Average | Comment
keV
82Ga 0.599(9)a n 0.603(3) 867.5 | 9.0(25)e
ah) 0.609(3)b n )
0.598(4)c n 1348.1 | 67(19)f B4
0.599(2)d n
1909.3 | 7.1(20)e
2215.0 | 15(4)e
826, | 4.6(a)g m 4.7(4) 248.3 3.6i DS gs=0
(©*) | s(un
343.2 3.4i DS gs=0
1091.9 91 DS gs=0
82m 45 | 14.0(5)h ¥ 13.6(3) 3438 65j DS 64 gs=0
(57) 13.0(6)) b 631 DS gs=0
13.7(8)k P
$60.5 13 DS 16 gs=0
141 DS gs=0
318.7 27 DS 29 gs=0
301 DS gs=0
1396.0 41} Ds 12 gs=0
421 DS s=0

Table 9: Mass 82 continued

2353.4 | 2.0(6)m

Nuclide Half-Tile, s Gamma branching ratio % |
alue Method Average | Energy Value Method T Average Com'moent
keV
82 45 22.6(14)g ¥ 19.5(8) 1971.0 | 1.5(3)1 DS 9s=78%
at) 19.1(5)h ¥
19.0(15); ¥ 2346.2 | 1.6(5)m

») The smallest error used in the averaging procedure i 0.5% of the value.

a) RUD76.
d) KRA9I.

e) Using relative intensities from H

b) REESS. ¢) RUD93.

keV line from RUD91.

OF31b and the absolute branching of the 1348.1

f) RUDS1, g) MART2, h) KRA74.
i) HOF31b. i) KLI70. x) KAR70.
1) KRA7S. m) BROSS.
Table 10: Mass 83. Version 1993-07-18
Nuclide Halfl-lile s Gamma branching ratio, %
alue Method | Average Energy Value Method [ Average | Comment
keV
83
Ga | 0.31(1)a n 0.3080(17)
0.308(4)b n 9
0.307(7)c n
0.308(1)d n
83Ge 1.9(4)e m 1.85(7) 306.5 42(4)g Ds gs=0
(572%) | 1.a5(6) ¥
390.0 4.2(6)g DS gs=0
11938 | 8.6(9)g DS gs=0
83 45 14.1(11)h m 13.5(5) 734.5 77(9)i DS Discre- | gs,gi=0
(s/27) | 13.3(6)i ¥ 34(3)j f+ pant
66k DS values g3,91=0
334.1 13k DS gs,9i=0
1113.1 17.41
13310 | 12.1(14); DS gs.gi=0
10k DS g3, gi=0
2076.7 | 21.2(25) DS gs,g9i=0
2202.9 | 17.1(20)i DS gs.gi=0
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Table 10: Mass 83 continued

Table 11: Mass 84 continued

Nuclide Half-lifes Gamma branching ratio, %
Value Method | Average | Energy Value Method Average | Comment
keV
Bias 4.02(3)c n 4.04(9) 667.1 34(3)h
37y | 5.3(4)e Y
4.5(2)¢ ¥ 1455.1 83(8)b B+
5.3(5)g m
1843.7 | 5.4(5)h
845, 186(12)i ¥ 196(6) 407.7 100; DS g3=0
(ot) 186(12)] ¥ 100k I+
210(6)k ¥
186(6)! k% 498.5 2.4(8)i Ds gs=0
198(12)m m
8¢mpg, | 360(12)m B 424.0 | 100(10)n DS 73(19) | gs=0
() 60(No | Bt
381.6 93(10)n DS gs=0
1462.8 | 97(10)n DS 93(7) | g3=0
83(10)o B+v
84pr 1908(5)p 802.2 6.2n Ds 6.6(4) | 9s=33%
27) 7.1(4)o B+~ )
6.0q DS 93=33%
831.6 43n DS 43(3) 95=33%
42q DS «) 9s=33%
1897.6 13.9n Ds 14.5(7) 9s=33%
14.3(10)o B+ *)
14.7q DS 93=33%
2484.1 5.9n DS 6.2(5) 93=33%
6.7q DS ) 93s=33%
3365.8 2.7n DS 2.8(2) 93s=33%
2.9q DS ) 9s=33%

Nuclide Half-life,s Gamma branching ratio, %
Value Method [ Average | Energy Value Method | Average | Comment
keV
83mse | 70.4(3)m 673.9 | 15.1(6)m
1/27)
987.9 | 15.3(6)m
1030.5 | 20.9(12)m
2051.4 | 11.0(5)m
835 1344(12)n v | 225.2 | 31.9(14)m
(9/2%)
510.0 | 44.3(17)m
7180 | 16.3(7)m
836.5 | 15.9(7)m
83Br | 8600(70)m 520.7 0.062
3/27) (19)m
5295 | 1.3(4)m
83mKr | 6700(40)m
(1/27)
») The smallest error used in the averaging procedure i 0.5% of the value.
a) RUD7s. b) REESS. ¢) RUDSS3.
d) KRASL. e) MAR72. ) WIN33.
g) Calculated from the decay scheme in WINS8 assuming no ground state beta branch.
h) MAR63. i) KRA7S. J) WAD33.
k) MEY81. 1) BLASS. m) BROS6.
n) KRA74.
Table 11: Mass 84. Version 1993-07-18
Nuclide Half-1Tife, s Gamma branching ratio, %
alue Method | Average Energy Value Method | Average | Comment
keV
84Ga | 0.085(10)a n

84Ge | 0.984(23)a
(ot) 0.93(5)b
0.947(11)c
1.2(3)d

0.955(10) 1000 | 8.7(20)b | F+v

242.4 | 13(3)b B+

RIS -

*) HAT70 arrives at a ground state - ground state beta branch of 33% from measure-
ments with a S-spectrometer. This figure is used to evaluate the y-branching
ratios. It is also entered into the decay scheme given in HIL72. When calcula-
ting the average values the error of the branching ratios obtained from both
these sources are assumed to be 10% (relative).

a) KRA91. b) OMT91. ¢} RUD93.
d) MAR72. ¢) KRATS. f) HOF91.
g) MARSS.

h) Using relative intensities from HOF91 and the absolute branching of the 1455 |
keV line from FOG91.

i) HUR7S, j) REN63. k) EID70.
1) KRA74, m) SAT60. n) HAT70
o) LUN93. p) BROSS. q) HIL72.
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Table 12: Mass 85. Version 1993-07-19

Nuchde Half(-life, s Gamma branching ratio 7%
Value Method | Average | Energy Value Method Average T Comment
keV
85Ge | 0.58(5)a ¥ 0.540 101.9 > 5a B4~
0.535(17)b n (16)
5% 4s | 2.001)a v 2.025(6) 461.5 | 0.60(10)a | B++
(3/27) | 2.032(12)b n -
2.05(5)c n 11145 4.0(7)a B+
2.002(13)d n
1.9(1)e n
2.08(5)f n
2.023(12)g n
855¢ | 31.4¢10)h ¥ 31.7(9) 345.1 45.7j Np.DS 9s=27%
(s/2%) | 33(2)i v -
955.4 5.6) Np, DS 93=27%
.
1426.6 7.7 Np,DS 9s=27%
339%6.3 8.5) Np.DS 95=27%
=)
8 pr 180(3)k B8 175(4) 302.4 2.32(17)m B+~ 2.38(15)
(3/27) | 172(2) g 2.55(30)n Np
919.1 | 0.74(15)m | B+ 0.66(5)
0.65(5)n No
924.6 | 1.51(13)m B+ 1.59(9)
1.63(13)n Nop
85mKgr | 16130(30)0 ¥ 151.2 | 75.2(25)0
(1/27)
3049 | 14.0(7)0

«) LIN82 measures the gs-branch to be 32%. If this value is used instead of 27%,
the branching ratios from ZENBS0 have to be multiplied by the factor 0.93. This may be
taken as an indication of the error of the branching ratios (about 10% relative).

a) OMT91b. b) KRA9I. ¢) KRA73.
d) RUD93. ¢) CRATS. f) RUD7s.
g) TOMS3. h) HURTS. i) KRA74,
1) ZENso. k) SUG49. 1) GRA74.
m) LUNg3 n) NUH75. o) WOH70,

Table 13: Mass 86.

Version 1993-07-19

Nuclide

Halfl-1ife

Gamma

s branching ratio, %
Value Metho Average | Energy Value Method [ Average | Comment
keV
86 45 0.9(1)a n 0.945(8) 704.1 | 27(10)¢
0.9(2)b ¥
0.945(8)c n
865, 14.4(10)d ¥ 2075 7.9¢ Np 95=6.9%
(o%) 5.9(6)1 I+ 9
2010.6 10.3e Np 93=6.9%
24411 44e Np 93=6.9%
*)
2660.0 22e Np 9s=69%
)
86 g, 55(2)d ¥ 55.0(4) 1361.6 | 9.8(7) B4~
@) 55.7(5)g p
53.3(6)g ¥ 1389.9 | 9.0(7i B+
55.2(5)g v
54(2)h g 1564.9 |  58(4)i B+
2751.2 | 21.2(21))

+) LIN82 measures the gs-branch to be 8.2%. If this value is used instead of

6.9%, the branching ratios from ZENS0 will be lowered by 1%.
b) KRAT7S.
e) ZEN80.
h} STE62.
J) Using relative intensities from BLAB6 apd the absolute branching of the 1564.9

keV line from LUN93.

a) KRA73.
d) HUR?7S.
g) GRAT74.

<) RUDS93.
f) WADZ3.
i) LUNg3.

Table 14: Mass 87. Version 1993-07-19

Nuchde Half-life, s Gamma branching ratio, %
Value Method | Average | Energy | Value | Method | Average | Comment
keV
87 As 0.49(4)a n
875e 5.29(11)a n 5.44(12) 2425 | 19.1e Ds 93=43%
5.3(3)b n
5.9(2)c n 3340 | 17.9¢ Ds gs=43%
5.41(10)d n
573.2 9.9¢ DS 95=43%
1878.1 4.5¢ DS g3=43%
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Table 14: Mass 87 continued

Table 15: Mass 88 continued

Nuclide Half-1life, s Gamma branching ratio, %
Value Method | Average Energy Value Method | Average | Comment
keV
87, 55.6(3)a n 55.65(16) | 1419.3 | 21.9(16)j B+ 22(4)
(3/27) | 55.6(3) n 12(2)k A+ )
55.9(16)g n 31.2(3)1 Nop
56.3(5)h n,g 22.0(15)m B+
55.5(3)i n
1476.2 8.0(6)) B+ 7.9(15)
4.3(8)k By *)
11.4(3)1 Np
7.9(6)n
1877.7 3.2(6)k B+y 5.9(15)
8.4(3)I Np )
6.0(4)n
87Kr | 4580(40)0 402.6 57(4)j B4y 54(5)
(5/2%) 50(5)p I
55(5)q Ds 93=31%
845.4 6.8(5)j B+ 7.2(7)
8.3(8)q DS 93=31%
25543 | 9.9(11)q DS 9s=31%

«) The reason for the large discrepancies between these determinations is
unknown (possibly errors in the absolute calibration of the detectors).
Unweighted averages are calculated for all the gamma lines.

a) RUD93. b) KRA70. ¢) MART0.
d) TOM71. ) ZENSO. f) MART71.
g) KRA74. h) GRAT4. i) RUD76.
j) LUN93. k) TOV7S. 1) NUH77.
m) HOF30.

n) Using relative intensities from RAM33 and the absolute branching of the 1419.8
keV line from HOF80.

o) BRO&6. p) BOU6Y.

q) Using relative intensities from SHI71 and f-branching ratios from WOH73.

Table 15: Mass 88. Version 1993-07-19

17445 6.7b

1903.7 6.4b

Nuclide Hall-Tife s Gamma branching ratio %
afue Method | Average | Energy [ Value | Method | Average | Comment
keV
88
Se 61.53(6)a m 189.2 | 10.0b
259.2 3.2b

Nuchde Half-life,s Gamma branching ratio, %
Value Method | Average Energy Value Method | Average | Comment
keV
83 pr 16.4(6)c n 16.23(10) 775.2 62(5)i B4 63(3)
(") 16.20(10)d n 63(4)j nty
16.34(8)e n 67(7)k No
16.5(2)f B.n
16.7(2)g n 802.1 | 14.0(13)i B+v 13.9(9)
15.8(1)h n 13.1(16)] nty
15(2)k No
1440.7 4.7(3)
88 kr 10220(110)m 196.3 27(3)i B+y 26.4(13)
(ot) 26.2(15)n DS g9s=13%
334.8 13.1(7)n DS gs=13%
2195.8 13.3(8)n DS 9s=13%
2392.1 | 35.0(18)0 By 9s=13%
88y 1063(6)m 898.0 | 13.2¢9)i B+v 13.9(6)
27) 14.4(8)n DS 93=77%
1836.0 | 21.6(16)i B+ 21.5(10)
21.4(12)0 B+ gs=78%
a) TOM71.
b) ZENS0 normalized to 63% for the 775 keV line in 83 Br.
c) SCH72. d) PFE86. ¢) RUD93.
f) GRA74. g) RUD76. h) SIL66.
i) LUN93. j) HOF31. k) SLA76.
1) Using relative intensities from HOF30 and the absolute branching of the 775.2
keV line from HOF31.
m) BRO&6. n) BUN76. o) WOH76.
Table 16: Mass 89. Version 1993-07-19
Nuclide Half-life,s Gamma b ranching ratio, %
Value Method | Average | Energy Value | Method | Average | Comment
keV
895e | 0.41(4)a m 130 ()
898, | 4.44(20)c n 4.37(3) 7753 | 5.5(5)i
4.37(3)d n
4.55(10)e n 9533 | 4.5(4)i
4.20(10)f n
4.34(8)g n 997.9 | 4.5(4)
4.6(3)h B

1097.8 | 6.4(5)) | n+v
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Table 16: Mass 89 continued Table 17: Mass 90 continued

Nuclide Half-life, s Gamma branching ratio, % Nuclide Half-life, s Gamma branchin ratio, %
Value Method | Average | Energy | Value “Method | Average omment Value ‘Method | Average Enekrs‘); Value Method | Average [ Comment
keV e
89Ky 189.6(24)k 220.9 | 20.1(12) B+ 21.9(22) ke | 32.32(9)h v 1209 | 3.26(18)i DS g5=29%
(5/2%) 24.7015)m | B+ (ChAS!
121.8 32.9(19n DS 93=29%
577.0 | 5.6(5)m B+ 5.7(3)
5.7(3)n 539.5 | 28.6(16)i DS 31(5) 95=20%
40(3) B+
585.8 | 18.5(10)m | B+~ 17.6(10) .
16.6(10)n 11187 | 36.2(20)i DS 42(5) | gs=29%
50(3)) B+v
14728 { 8.0(6)m B+ 7.2(5) 47(3)k B+
6.9(4)n
90m Ay | 251(10)h ¥ 257(3) 8317 | 95(5)k 8. 96(3)
¥Ry | 912(6)k 947.7 | 11.2(10)m B+ 10.0(10) (47) | 258(5)l g 97.7m DS
3/27) 9.2(8)o 258(4)m e 97(4)n DS 95=0
1031.9 58(5)1 B+ 65(6) 1060.7 | 3.4(5)m DS 6.6(19) | gs=0
70{4)m B+ 7.8(3)n DS g:=0
1248.1 | 50(3)m B+ 47(4) 1375.4 | 19.4(17)j B+ 17.6(7)
43(4)o 22(3)m DS ga=0
17.1{7)n DS g4=0
2196.0 | 13.3(12)0
2752.7 14.1(I1)m DS 12.1(7) gs=0
11.8(4)n DS g3=0
a) TOMT1. b) RENS2. ¢) KRA74.
d) RUD7s. e) GRA74. {) PFES6. 3317.0 | 18.4(16)m Ds 14.9(9) | gs=0
g) RUD93. h) OSI170. 14.7(4)n DS gs=0
i) Using relative intensities from HOF31c and the absolute branching of the 1097.8
keV line from HOF81. 00
j) HOF31. k) BROS6. 1) WOH76. R} 153(3)h ¥ 157(3) 831.7 39.2m DS 93=37%
m) LUN93, a-) | 1se(s)i 8 27.3(11)n DS 93=53%
n) Using relative intensities from HEN73 and the absolute branching of the 220.9 162(3)m v
keV line from WOH76. 1060.7 9.4(6)j B+ 6.9(7)
o) Using relative intensities from HEN73 and the absolute branching of the 1031.9 12.2(17)m DS 93=37%
keV line from WOH76. 6.6(2)n DS 99=53%
3333.2 6.2(6)m Ds 4.8(3) gs=37T%
4.67(14)n DS g5=53%
4135.5 7.0(6)m DS 4.8(6) 99=37%
4.67(17)n DS 9:=53%
Table 17: Mass 90. Version 1993-07-19
Nuclide Half-Tife, s Gamma branching ratio, % :))l;?éggb b))lgl_[]‘ggg ?;gyg?g
- e . .
Value Method | Average Ene;eg\y/ Value "Method T Average | Comment ¢) HOF8I1c. h) CARG9. i) DUKTY.
j) LUN93. k) WOHT76. 1) AMAG67.
0g, | 1.71(14)a n 1.913(3) | 6555 | 7.7(9)g Nop m) HUA?7. ) TAL3L.
1.92(2)b n
1.92(6)c n 707.1 33(4)g Np
1.92(3)d n
1.910(10)e n 1362.0 | 11.2(15)g Np
1.96(5)f n
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Table 18: Mass 91.

Version 1993-07-12

Nuclide Haltf-Tife,s Gamma branching ratio, %
alue Method ] Average | Energy Value “Method | Average | Comment
keV
9lse 0.27(5)a n
Slgr 0.60(5)a n 0.542(5) 143.9 41g Relative
0.516(20)b n
0.63(7)c n 301.0 67g Relative
0.541(5)d n
0.53(3)e n 351.7 34g Relative
0.549(9)( n
707.0 100g Relative
Slge | 857(4)h v 8.57(4) 1088 | 41(5)i DS 43.2(15) | gs=20%
(s/72%) | 8.6(1)i B 45(3)j s+
42(3)k -5 '
43(3) DS gs=10%
506.6 | 15.3(12)i DS 17.3(10) | ¢s=20%
17.0(12); B4+
19.0(13)1 DS g3=10%
612.9 5.7(6)i DS 7.0(5) 93=20%
7.0(6); B+
7.6(4) DS 95=10%
1108.7 { 6.3(6)i DS 6.4(5) | gs=20%
5.5(5); 8+~
7.1(4)l DS 95=10%
Sl Ry 53.2(2)h ¥ 58.9(7) 93.6 33(3)i DS 32.6(10) | ¢s=60%
3/27) | 59.6(2)m 8 34.2(23); B+
32.0(21)k Np
32.1(16)t DS 9s=5%
<)
345.4 5.3(5) DS 7.3(9) 93=60%
8.4(5)) B+
7.9(4)1 Ds 9s=5%
2
1971.0 | 4.3(5)i DS 5.9(4) | gs=60%
5.7(4)j B+
6.4(3)I DS 93=5%
<}
2564.2 B8.9(9) DS 11.0(13) 93=60%
11.9(6)t DS gs=5%
)

Table 18: Mass 91 continued

Nuchde Half-liTe,s Gamma branching ratio, %
Value Method | Average | Energy | Value | Method | Average | Comment
keV

s, 34270(210)n 7498 | 250 DS 93=31%
(s/2%)

1024.3 360 DS 93=31%

Simy | 2933(2)n 555.6 | 94.9n

(o/2%)

*) ACH74 and GLA76 arrive at very similar results in spite of
the large differences assumed for, the gs-transition.

a) ASG7s. b) KRASS. c) KRA74.
d) RUD76. e) EWAS4. f) RUD93.
g) FOG89. h) CAR69. i) ACH74.
7y LUNg3. k) WOHTS. 1) GLAT7S.
m) ENG79. n) BROS6. o) HAL73.
Table 19: Mass 92. Version 1993-07-12
Nuclide Half-life, s "Gamma branching ratio, %
Value ~Meth Average Energy ~ Value Method [ Average | Comment
keV
S2g, 0.310(10)a n 0.310(9)
0.26(4)b n
0.35(4)c n
0.31(2)d n
2y 1.840(8)e v 1.851(7) 142.4 53(5)h sty
(o) 1.36(1)f n 327 DS .) 93=50%
1.86(1)g n
5483 | 11.1(9)h B+
7.131 DS ) 95=50%
312.6 | 12.2(10)h B+
7.421 DS .) 9s=50%
1218.6 41(4)h B+
30.5i Ds =) gs=50%
2R | 4.50(3)e v.8 4.494(13) 569.83 | 0.87(6)h Bty
(07) 4.43(2)g n 0.701 DS .e) 95=94%
4.54(2)) B
4.43(5)k B 814.7 | 4.1(3)h B+
4.46(2)I n 4.09i DS er) gs=94%
4.57(7)m B
4.50(4)n 8 1334.6 0.45i DS .e) 93=94%
0.45(3)0
1712.4 0.541 DS .e) gs=94%
0.54(4)o
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Table 19: Mass 92 continued

Table 20: Mass 93 continued

Nuclide Half-life, s Gamma branching ratio, %
Value ‘Method | Average Energy Value Method verage | Comment
keV
25, | 9756(72)p s 9760(30) | 2415 | 3.0(3)r
(ot) 9756(36)q ¥
436.6 | 3.3(4)r
953.3 | 3.5(4)r
1384.9 | 90(10)s B+v
92y 12740(40)t 934.5 13.9s
(27)
1405.4 4.30s
s) Excluded because of uncertain f-feeding of the ground state. CLI73
indicates 2% rather than 50% which would increase the branching ratios considerably.
s+ )No error estimate possible because of too uncertain ground state f-feeding.
a}) KRA&S. b} KRA74. c) CRA73.
d) EWAB4. e) CAR69. f) TAL69.
g) ASGTS. h) LUN93. i) OLS72.
j) REE7S. x) AMA69. 1) RUD93.
m) ENG79. n) GRA74.
o} Using relative intensities from OLS72 and the absolute branching of the 814.7
keV line from LUN93.
p) FRI60. q) PART71.
¢} Using relative intensities from OLS72 and the absolute branching of the 1384.9
keV line from HEAS7.
s) HEAST7. t) BROS8S6.
Table 20: Mass 93. Version 1993-07-12
Nuclide Hall-11fe, s Gamma branching ratio %
Value Method Average | Energy | Value | Method | Average | Comment
keV
Bpr | 0.102(10)a n 117.4 | 100b Relative
*)
237.4 | 29.6b Relative
)
242.0 59.8b Relative
709.3 19.7b Relative
)

Nuclide Half-life s Gamma branching ratio, %
Value “Method | Average nergy Value Method Avérage Comment
keV
gy 1.29(1)c n 1.29(1) 252.5 20.0(9)f DS 22(3) gs=0
(/2t) | 1.27(2)d n 28.0(24)g DS g3=0
1.29(1)e n
253.4 | a2.0022) DS 42.0(20) | gs=0
42(5)g DS gs=0
266.8 | 21.0010) DS 21.2(21) | gs=
23.0(9)g DS g3=0
17.2(20)h B+
323.9 | 24.6(12) Ds 24.4(19) | gs=0
28.0(20)g DS gs=0
19.3(21)h B+
BRry | 5.86(13) " 5.91(3) 432.5 | 16.4(6)h A+y | 15.8010)
(s5/27) | 5.86(13)d n we) 13.7(10)p | n4v
5.89(4)i n 18.5(18)q Ds 93=59%
5.85(5)j n _
5.86(3)k n 986.1 | 6.08(25)h | B+v | 6.21{16)
5.80(5)t 8 6.3(2)q DS 93=55%
5.74(8)m n
6.01(2)n g 18085 | 2.21(20)h | B+v | 2.26(14)
6.12(8)o 8 2.3(2)q DS 9s=59%
1870.0 | 1.77(13)h | S+y | 1.68(10)
1.56(15)q DS 9s=59%
gy 439(6)r ¥ 445.0(14) 163.7 | 18.0010)f DS gs=0
(7/2%) | 444.6(24)s v
445.3(18)t £ 432.7 1.45(9)f DS g9s=0
590.3 67(4)0 DS 70(3) | gs=0
73(4)g DS gs=0
375.7 | 23.9(13)f DS 24.1(11) | gs=0
24.5(21)g DS s=0
888.1 | 21.6(11)f DS 22.1(10) | ¢s=0
23.7(21)g DS 0
Pmy | 0.82(4)u 168.4 51u
(9/2%)
590.2 100u
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Table 20: Mass 93 continued

Nuclide Half-Tife, s Gamma branching ratio, %
Value | Method | Average | Energy | Value | Method T Average | Comment
keV
Ny 36900 266.9
(1/27) | (40)u

«) Not corrected for electron conversion.
«+)The smallest error used in the averaging procedure is 0.5 % of the value.
c) TAL69.
) BIS77.

i) AMAS67.
1) GRA74.
o) REE75.

a) KRASS.
d) ASGTS.
g) ACH74b.
j) RUD7s.
m) ENG81.
p) HOF3I1.

b) WHO.

e) ASG75b.
h) LUNS3.
k) RUD93.
n) ENG79.

q) ACH74b using the gs-value 59(3)% determined by the authors. Note that

BRI7S gives a gs-value of 42(4)%. The use of this value instead would
lower the branching ratios considerably.

Table 21: Mass 94 continued

keV line from LUN93.

d) LUN93.
g) ENG79.
j) ENG31.
m) WADa3.
o) Using relative intensities from BLAS86 and the absolute branching of the 836.9

e) ROE74.
h) REE?5.
k) RUDS93.
n) HOF3I.

keV line from LUN93.

f) RIS79.
i) RUD76.
1) GRAT74.

Nuclide Half-life, s Gamma branching l‘ath,E
alue Metho Average Energy Value [ Methad | Average | Comment
keV

Sty 1213(12)r v 1211(19) 550.1 | 4.9(3)t

(27) 1164(30)s g
9182 | se(an
1139.1 | 6.0¢a)

a) KRASS, b) ASG75.

c) Using relative intensities from LHES39 and the absolute branching of the 219.6

r} CAR69. s) OKA86e¢. t) HER72.
u) BROSS.
Table 21: Mass 94. Version 1993-07-12
Nuclide Hall-Tife s Gamma branching ratio, %
Value Method | Average Energy Value Method | Average | Comment
keV
g, 0.070(20)a n
Mg, 0.22(2)b n 187.4 20(6)c
(0%)
219.6 34(11)d B+
359.0 | 19(6)c
6293 | 51(17)d B+
MRy | 2.67(6)b n 2.726(16) 8369 | 65(6)d B+ 73(5)
(37) 2.76(8)e n 79(8)m T4+
2.73(2)f n 78(6)n n+y
2.30(4)g 8
2.83(3)h 8 10894 | 12.3(7)d B+
2.69(2)i n
2.76(6)j n 1309.1 | 12.1(8)0
2.711(14)k n
2.78(5)t F] 1577.5 | 23.0(21)d | B4+
Msr 76.7(9)g F:] 75.4(2) 621.9 | 1.98(12)q DS gs=0
(o%) 75.3(7)! B
75.3(2)p 5 724.1 | 2.42(13)q DS gs=0
1428.3 95(1)q Ds 9s=0

p) OKAS6c. q) FUN84. r) FRI61.
s) EHR72. t) BRO36.
Table 22: Mass 95. Version 1993-07-12
Nuchde Half-l1(e, s Gamma branching ratio %
alue Meth Average | Energy Value Method | Average | Comment
keV
®kr | 0.73(3)a
95 R 0.383(6)b n 0.379(2) 204.0 | 18.0(9)k DS 93=3%
(5/27) 0.37(4)c n
0.377(6)d n 328.7 | 11.2(6)k DS 95=3%
0.377(4)e g
0.40(1)f n 3520 | s9(3)k DS 52(4) | gs=3%
0.400(4)g n 57(4) n+y
0.377(1)h n 46(5)m f+7
0.402(8)i g 57(4)n Np
0.379(2)) n 40(3)o Np
680.7 | 17.9(9)k DS 9s=3%
Bg, 26(1)n 8 24.3(5) 685.6 | 21.8{18)0 Np 23.3(13)
(1/2%) | 23.3(3)0 ¥ 24(2)r IER
26.8(15)p B 28(4)s Np
26.0(9)q .
945.0 | 2.4(4)t
2247.6 | 4.0(6)t
2717.3 | 4.9(7)
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Table 22: Mass 95 continued

Nuclide Half(-Tife,s Gamma branching ratio, %
Value Method Average | Energy Value Method | Average | Comment
keV
3%y § 612(6)p Fi] 636(11) 954.2 | 19.0(21)t )
(1/27) | 654(12)u B8 9(2)w A+
654(6)v g
642(12)w g 1324.3 | 5.3012)
2176.0 | 8.2(19)t
3577.0 7.6(18)t
¢) Large difference between the value for this y-ray in KLI67
and BRO36. All branching ratios for 9%Y are therefore doubtful.
a) AHR76. b) ROE74. c) ASG7s.
d) RIS79. e) REE7s. f) ENG31.
g) RUD76. h) REESS. i) ENG79.
j) RUD93.
k) KRA83 with P, = 8.27% (RUDS91b) and assuming gs = 3(3)%
(KRAB3 claims < 6%).
1) HOF31. m) WAD3SS. n) AMAG67.
o) OKA86c. p) GRA74. q) MAC90.
r) HER74. s) PFE34. t) BROSS.
u) FRI61. v) NORS6S. w) KLI67.
Table 23: Mass 96. Version 1993-07-13
Nuchde Half-life, s Gamma branching ratio, %
Value Method | Average Energy Value Method | Average | Comment
keV
9 Ry 0.199(4)a n 0.199(2) 692.0 7.3(6);
(2%) 0.197(5)b n
0.205(4)c g 813.2 | 6.5(5)j
0.203(3)d n
0.22(1)e n 815.0 72(6)k n4vy
0.201(1)f n
0.217(9)g B
0.203(4)h B
0.183(2)i ¥
s, 1.10(2)g B 1.055(12) 1223 66(6)o
(ot) 1.015(19)h B.v
1.07(1)I ¥ 530.0 | 7.7(8)o
1.04(1)m 7
1.06(4)n ¥ 809.4 62(6)p I+
931.7 | 10.2(10)0

Table 23: Mass 96 continued

Nuclide Half-Tifes Gamma branching ratio, %
Value Method Average Energy Value Method | Average | Comment
keV
%6my | 9.6(3)n ¥ 9.8(2) 617.5 | 55(3)q DS 9s=0
@*) | 100(3) v
914.9 59(3)q DS ga=0
1106.9 43(3)q DS gs=0
1750.0 89(5)q DS g3=0
%8y | s.34(s) v 5.87(7) 1750.4 | 2.35(24)1 | B+7
07) 5.4(1)m v
6.0(3)q 8
a) ROE74 b) RIS79. ¢) REETS.
d) RUD76. &) ENG8I1. f) RUD93.
g) ENGT79. h) WOHTa. i) PEUT9.
j) Using relative intensities from BLAB6 and the absolute branching of the
815.0 keV line from HOF31.
k) HOF&1. 1) MAC90. m) MACS3.
n) BAI7S.
o) Using relative intensities from JUN81 and the absolute branching of the
809.4 keV line from WADS3.
p) WADSS. q) SADTS.
Table 24: Mass 97. Version 1993-07-13
Nuclide Half-life s Gamma branching ratio, %
Value Method | Average | Energy Value ethod verage omment
keV
97Rb | 0.172(6)a n 0.169(1) 167.1 | 26.8(11)k DS gs=15%
(3/2%) | 0.a71(4)b n
0.182(7)c B 4179 | 6.1(S)k DS gs=15%
0.20(2)d n
0.169(1)e n 585.2 | 21.7(9)k DS gs=15%
0.169(2)f n
0.163(1)g n 600.5 11.0(6)k Ds gs=15%
0.187(19)h 8
0.173(3) ¥
0.170(2)j B
97sr | 0.39(3)d n 0.429(5) 307.1 10(1)n
(1/2) | 0.429(5)e n
0.420(30)f n 652.2 | 11.3(11)n
0.441(15); g
0.42(4)! n 953.3 | 21.3(21)n
0.43(3)m B
1905.0 | 25(3)n
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Table 24: Mass 97 continued

Table 25: Mass 98.

Version 1993-07-13

Nuclide Half-Tifes Gamma branching ratio, %
Value Method | Average | Energy Value Method | Average [ Comment
keV
Tmy 1.13(4)e n 1.23(2) 161.4 | 71(14)q
(9/21) | 1.21(3)0 ¥
1.25(8)p vy 1103.1 | 83(18)q
S7m2y | 0.144(10)b ¥ 162
(27/27)
7y 3.1(2)d n 3.75(4) 1103.1 | 5.1(13)q
(1/27) | 3.76(2)e n
3.50(20)( n 1996.6 | 7.5(19)q
3.3(2)h B
3.6(4)1 n 2743.0 | 6.6(17)q
3.7(1)o v
3237.6 | 18(3)q
3401.3 | 14(4)q
97z, | 60840 743.3 | 92.8(3)q
(1/2%) | (180)q
7mNb | 60(8)q 743.4 | 98.0(1)q
1/27)
97Nb | 4330(40)q 657.9 | 98.3(1)q
(s/2%)
a) ROE74. b) RIS79. ¢) REET75.
d) ENG3I. e) REES5. ) PFES6.
g) RUD93. h) ENG79. i) PEUT7s.
j) WOH73.

k) LHE90 evaluated assuming gs = 1.5(15)% (the authors claim gs < 3.0%) and

using P, = 25.7(8)% from RUD93.
1) GAB32.

keV line from WADS3.
o) MON77.

m) ENG79.
n) Using relative intensities from BLAS86 and the absolute branching of the 167.1

p) LHESG.

q) BRO36

Nuclide Half-Tife,s Gamma branching ratio, %
Vajue Method Average | Energy Value Method Average | Comment
keV
%Ry | 0.106(6)a n 0.103(1) 144.6 51.0j
0.114(13)b n
0.11(2)c n 289.4 16.6)
0.106(1)d n
0.102(2)e n 1693.3 6.68;
0.109(1)f n
0.10(2)g 8 2171.8 8.77)
0.163(5)h By
0.112(4)i n
0.109(12)i ¥
9Bse 0.653(2)d n 0.635(3) 119.4 23(a)
(ot) 0.650(40)e n )
0.660(70)h By 423.6 | 7.4(3)
0.645(50)k n
444.6 | 8.1(3)
Bmy | 2.1(3)c n 2.05(15) 620.5 72(4)!
(47) 2.1(3)g B
2.0(2)m ¥ 647.6 54(3)1
1222.8 93(2)!
1801.6 44(3)1
9By 0.548(1)d n 0.549(3) 263.4 | 2.5(8)
(1t 0.550(30)e n )
0.655(50)k n 1222.8 12(4)
0.65(5)m v
1590.7 | 4.9(16)I
2941.3 | 5.8(19)
9%Bzr 30.01(185)f B
(o)
9Bm Ny | 3073(24)1 335.2 | 10.7(10)1
(sh)
722.5 7Y
787.2 93(9)1
1168.8 | 18.017)t
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Table 25: Mass 98 continued

Nuclide Half-Tife,s Gamma branching ratio, %
Value Method | Average | Energy | Value | Method | Average omment
keV
SBNb | 2.86(6) 787.4 | 3.2(5)l
a)
1024.3 | 1.6(3)1

») The smallest half-life error used in the averaging procedure is 0.5 % of the
value given.

a) ROE74. b) RIS79. c) ENG31.
d) REES5. e) PFES86. f) RUD93.
g) ENG79. h) WOH78. i) PEU79.
}j) BLASS. k) GAB32. 1) BROSS.
m) SIS77.
Table 26: Mass 99. Version 1993-07-13
Nuclide Half-life,s Gamma branching rati1o,%
Value ethod | Average | Energy Value Method | Average | Comment
keV
%9 Ry 0.059(1)a n 0.056(2) 1445 | B8.1(18)f
0.059(1)b n
0.058(2)b n 259.6 | 2.4(S)f
0.0503(7)c n
0.059(4)d n
0.059(4)e By
95y 0.269(1)a n 0.269(1) 125.1 | 16.8(24)i DS 93=30%
0.285(30)b n )
0.270(20)b n 1198.0 | 9.6(16)i DS 95s=30%
0.290(40)e B
0.30(3)g n 2239.3 | 7.7(12)i DS gs=30%
0.270(10)h ¥ ]
2279.0 7.9(12)i DS 95=30%
Ny 1.470(7)a n 1.478(5) 121.7 | 41(5)k DS 44(5) g5 =20%
(1/27) | 1.46(10)b n 54(10)1 I+
1.40(5)b n
1.486(7)c n §75.4 | 10.2(18)k Ds gs=20%
1.40(15)g n
1.47(22)j n 724.2 19(3)k DS 15.6(13) | gs=20%
1.51(8)k ¥ 14(4)k Np
15.0(15)l I+
9zr § 2.3(1)k p 2.10(8) 4618 | 820170
(1/2%) | 1.3(3)m m
2.0(2)m ¥ 469.3 | 33(4)k Np 30(4)
2.3(2)n vy 28(2)p B+
5459 | 32(4)o
594.1 28(4)k I+

Table 26: Mass 99 continued

“Nuclide Half-1Tife, s Gamma branching ratio %
Value "Method | Average [ Energy Value ethod T Average | Comment
keV
¥m Ny | 156(12)q 97.9 6.7(8)q 93=65%
(1/27)
137.5 | 3.14(10)c gs=17%
253.5 | 3.71(20)q 93=65%
3.8(3)r 935=17%
2641.3 | 3.70(22)q 93=65%
2851.5 | 3.10(20)q 93=65%
9Ny 15.0(2)q 97.9 43.5s
(9/2%)
137.5 90.0s
9 Mo | 237380(40)q 140.5 5.1(4)e Np 4.7(3)
(172%) 4.52(23)u
181.1 | 6.08(12)u
7395 | 12.7(2u
99mTe | 21600(40)q 140.5 89.0s
(1/27)
»)} The smallest half-life error used in the averaging procedure is 0.5 % of the
value given.
a) REE8S. b) PFES6. ¢) RUDS3.
d) PEUTS. ) KOG78. f) BROSS.
§) GAB&2. h) PETSS.
1) PETS8S with ground state beta branch assumed to be 30(10)% (from the spread
of values for different gamma-rays).
j) ASGT5. k) SEL79. 1) WADS3.
m) TRA72. n} EID70.
o) Using relative branching ratios of SEL79 and the absolute branching ratio for
the 469.3 keV gamma-ray from the same publication.
p) JOH92. q) MULs6. r) DEN93.
s} BLA86 t) SIM31. u) SIN82b.
Table 27: Mass 100. Version 1993-07-14
Nuclide Half-li1fe s Gamma branching ratio, A
"~ Value Method T Average | Energy | Value | Method | Average | Comment
keV
10475 | 0.059(10)a n 0.056(8) 129.2 | 100e Relative
0.053(20)b n
0.051(17)c n 288.4 | 36e Relative
0.050(10)d By
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Table 27: Mass 100 continued

Nuclide Half-Tife, s Gamma branching ratio, %
Value Method T Average Energy Value Method Average Comment
keV
1005, | 0.207(10)b n 0.202(3) 194.9 | 3.86) 3.6(3)
(o%) 0.170(80)d By 3.5(3)k DS g35=0
0.214(3)f ¥
0.204(2)g n 449.5 | 4.2(6)
0.193(4)h ¥
0.165(24)i n 899.5 21(4)j 19.1(12)
18.9(13)k DS gs=0
964.7 24(4)j 22.2(12)
22.0(13)k DS gs=0
100my | 0.94(3)m 2125 | 75(15)n
.
351.9 | 25(3)n
614.0 | 10.5(23)n
8731 | 13.5(23)n
100y 0.740(20)b n 0.730(10) 1185 | 15.1(21)h No 14.6(15)
ah 0.632(18)f ¥ 14.0(21)0 Nop
0.735(4)g n
0.735(7)h ¥ 212.5 | 72(10)h Np 66(7)
0.633(17)i n 61(9)o Nop
1007, | 7.1(4)p m 400.6 | 18.6(24)q
(o)
504.3 19(2)r f4+v Excluded
31(4)s 32(2)
33(3n B+
100m vy | 2.99(11)u ¥ 3.00(10) 535.7 | 95(2)u DS gs=0
(4t5t) | 3.1(3)v ¥
600.5 64(2)u Ds gs=0
966.5 | 18.9(17)u DS gs=0
1280.6 | 23.3(16)u DS gs=0

Table 27: Mass 100 continued

Nuclide Half-life,s Gamma branching ratio, %
Value Method | Average | Energy Value Method Average | Comment
keV
199N | 15(2)v ¥ 535.2 | 45.7(1)e
*) Not found by WOHS6.
a) REESS. b) PFES36. <) PEU79.
d) KOGTs. ) SINSO. ) MUNa3.
g) REES6. h) WOHBS6. i) RUD93.

i) MUNSS assuming the ground state beta transition to be 15(15)% (the authors
give an upper limit of 30 %).

k) WOHa7?.

1) Using relative intensities from BLA36 and the absolute branching of the 964.7
keV line from MUNSS.

m) KHA77. n) BRO36.

o) MUNBSS assuming the ground state beta transition to be 13(13)% (the authors
give an upper limit of 25 %).

p) PFE77.

q) Using relative branching ratios of PFE77 and the absolute branching ratio for
the 504.3 KeV gamma-ray from DENS0.

r) WADSS. s) DEN8&0. t) JOH92.

u) MEN37. v) AHR76b.

Table 28: Mass 101. Version 1993-07-14

Nuchde Half-T1fe,s Gamma branching ratio, %
Value Method [ Average | Energy Value Method [ Average [ Comment
keV
101y | 0.032(5)a n
1916- | 0.104(15)a n 0.116(3) 1283 | 13(5)b DS g5=35%
(3/2%) | oa21(6)p k]
0.114(4)c n 163.4 | 3.5(9)b DS 93=35%
474.1 [ 3.3(10)b DS 93=35%
181y | 0.565(50)a n 0.38(4) 93.3 100f Retative
(5/2%) | 0.431(7)c n
0.279(9)d n 133.8 | 18.8(13)f Relative
0.500(50)e ¥
232.1 | 11.9(15)f Relative
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Table 28: Mass 101 continued

Table 29: Mass 102. Version 1993-07-14

Nuclide Half-life, s Gamma branching ratio, %
Value ethod | Average nergy Value Method | Average | Comment
keV
1012, | 2.0(2)g ¥ 2.36(13) 1194 11(3)h T+
3/2%) | 2.003)g m
2.2(3)g m 206.0 | 6.1(15)h I+ 6.9(6)
2.5(1)h 7 7.1 I+
598.0 | 2.9(7)h S+
1958.8 | 3.3(8)h I+
20107 [ 3.5(9)h I+
101Ny | 7.1(3)g v 7.03(17) 157.3 | 6.0(7)k
7.0(24 r
276.4 | 13.6(17)1 B+
10} pro | 877(2)m 191.9 | 13.3(19)n
(1/24)
506.0 [ 11.8(14)n
5909 | 16.4(22)n
1012.5 | 12.8(15)n
10lre | 853(1)m 127.2 | 2.86(19)n
(9/2%)
184.1 | 1.69(12)n
3063 | 83(6)n
a) PFESS. b) PETS3. ¢) REES6.
d) RUD93. ¢) WOH83. f) OHM87.
g) TRAT2 h) OHM91. i) WADa8.
j) EID70.

k) Using relative intensities from BLA91 and the absolute branching of the 276.4

keV line from JOH92.
1) JOH92

m) BLASL.

n) BROSS.

Nuclide Half-lifes Gamma branching ratio %
Value Method | Average | Energy Value Method Average Comment
keV
9225 | 0.037(5)a n
1025, | 0.072(10)a n 0.069(6) 939 [ 13(3) Nop
(o%) 0.063(8)b ¥
0.069(15)c n 150.2 18(5)b Nop
243.8 | 53(16)b Np
254.0 | 13(4)b Nop
102my | 0.36(4)d,e ¥ 1517 | 79(10)d.e Relative
159.8 | 3.0(3)d.e Relative
1091.3 | 33(3)d,e Relative
102y 0.44(6)c n 0.30(2) 151.9 | 100(4)e Relative
at) 0.30(1)e ¥
1159.5 | 16.0(19)e Relative
022, | 2.9(2)¢ 136.5 | 1.8(2)g
(0*)
156.6 | 3.3(3)g
535.3 | 10.5(11)g
599.6 | 15.0(15)h I+
102m g | 1 .3(2)f 296.0
397.6
551.4
847.4
1025 | 4.3(4)f 295.9 79(8)f
a*)
4471 20(2)f
551.6 30(4)f
347.4 19(2)f
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Table 29: Mass 102 continued

Table 30: Mass 103 continued

Nuclide Half-1life's Gamma branching ratio, %
Value Method | Average nergy Value Method T Average | Comment
keV
102010 | 678(12) 1482 | 3.3(5)i
(%)
2117 | 3.8(5)i
223.8 | 1.44(20)i
102m .
Tc | 261(4) 475.2 | 85.3(20)i
(4)
6281 | 25.0(12)i
630.2 | 15.3(10)i
16153 | 15.4(7)i
1027 | s5.28018)f 468.9 | 0.33(10)i
a*)
475.0 | 6.7(S)i
628.1 0.77(8)i
865.6 | 0.87(21)i
11055 | 0.69(9)i
a) PFES6. b) HIL36. <) REES6.
d) SHI&3. e) HIL91. f) DEFS1.

g) Using relative intensities {rom BLAB6 and the absolute branching of the 599.6
keV line from WADS33.

h) WADSS. i) BROSS.
Table 30: Mass 103. Version 1993-07-14
Nuclide Half-Tife, s Gamma branching ratio, %
Value Method [ Average | Energy Value Method | Average | Comment
keV
1037, 1.3a 247 29(3)a I+
103
~Ne | 1.5(2)b v 102.6 | 18.4(18)c

1385 | 2.5(3)c
538.5 | 6.3(7)c

641.1 | 10.2(8)d Bt

Nuchde Half-l1fe, s Gamma branching ratio, %
alue Method | Average | Energy Value Method | Average | Comment
keV
103010 | 67.5(15)e 424.0 | 6.3(7)d f+v
1037¢ | 54.2(8)e 136.1 | 15.4(8)e
210.4 | 9.2(S)e
346.4 | 16.2(8)e
5629 | 6.5(5)e
193 Ry | 3391500(700)e 497.1 | 88.7(23)e
a) WAD33. b) SHI84.

c) Using relative intensities from SHI84 and the absolute branching of the 641.1
keV line from JOH92.

d) JOH92. <) BRO&6.

f) Using relative intensities from BROB6 and the absolute branching of the 424.0
keV line from JOH92.

Table 31: Mass 104. Version 1993-07-14

2105 | 2.2(2)d
213.0 | 3.2(3)d

2637 | 4.1(4)d

106m vy | 0.92(4)e

108Ny | 483(4)f ¥ 192.2 t)

368.5 )
104010 | 60(2)e 376.0 | 4.7(11)e
(0%)

393.1 | 1.3(3)e

421.0 | 2.6(6)e

Nuclide Half.Tife, s Gamma branching ratio, %
alue Method | Average | Energy Value Method | Average | Comment
keV
104 7, 1.2(3)a 8 1.11(9) 100.9 | 6.1(6)c 14+
(ot) 1.1(1)b ¥
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Table 31: Mass 104 continued

Nuclide Half-life s Gamma branching ratio, %
Value Method | Average | Energy Value Method T Average | Comment
keV
1047 | 1080(18)g ¥ 358.0 39(3)e
@h
530.5 | 15.6(12)e
535.1 | 14.7(11)e
88a.4 | 10.9(12)e
a) SCH79. b) SHI33b. c) WADS3.

d) Using relative intensities from BLA91b and.the absolute branching of the 100.9
keV line from WADS3.

Table 33: Mass 106. Version 1993-07-14

Nuchde Half-Tife s Gamma branching ratio, %
Value Method | Average nergy Value Method | Average | Comment
keV
196 N5 | 1.02(5)a 171.8 | 90(6)b
351.0 | 35.1(24)
7143 | 27(5)b
725.2 15(5)b
10615 | 11(2)c m 9.4(5) 465.7 35(3)f B+
(o) 9.5(5)d m -
7.9(12)e ]
1067, 1 36(1)c ¥ 35.7(5) 270.1 30(3)f B4+
37(4)g m
35.6(6)h ¥ 5224 | 4.0(5)i
1969.3 |  4.3(7i
2239.4 | 7.3(10)i
a) SHI83c. b) BROS6. ¢) TRAT2.
d) HAS69. ) WIL70. f) JOH92,
g) BAES6S. h) WIL69.

1) Using relative intensities from BROS6 and the absolute branching of the 270.1
keV line from JOH92.

Table 34: Mass 107. Version 1993-07-15

€) BLAS1b. f) AHR76b. g) TRAT2.
Table 32: Mass 105. Version 1993-07-14
Nuchde Hal(-Tife,s Gamma branching ratio, %
Value ethod [ Aversge | Energy Value Method | Average [ Comment
keV
1052, l.Otol.';za Xy
105y | 2.95(6)b ¥ 94.3 | 258(13)b Relative
137.9 | 100(4)b Relative
246.9 | 203(10)b Relative
3099 | 108(6)b Relative
105075 | 48(4)c m 1479 | 9.3(10)d B4y
1057 | 462(18)c ¥ 108.0 | 9.6(16)e
1383 | 2.9(5)e
143.2 | 10.7(15)e
159.3 | 7.0(12)e
105 gy 15980(70)e 724.3 | 46.7(5)e
(3/2%)
105 ph | 45e 129.6 100e
(1/27)
195 g 127300(200)e 3192 | 19.0(4)e
(7/2%)
a) AYS$92. b) SHI34. c) TRAT2
d) JOH92. e) BROSG.

Nuclide Half-life,s Gamma branching ratio, %
Value ~Meth Average | Energy alue Method | Average | Comment
keV
197 np | 0.330(50)a
107815 | 3.5(5)b 358.5 27.5¢ Relative
384.4 57.6¢c Relative
400.3 100c Relative
483.6 41.6c Relative
1071 | 21.2(2)d ¥ 21.2(2) 102.7 | 21.2(22)c
21(1)e ¥
21(2)e m 1063 | 7.6(6)c
1770 | 9.2(7)c
5614 | 5.6(6)c
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Table 34: Mass 107 continued Table 35: Mass 108 continued

Nuclide Half-lifes Gamma branching ratio % Nuchide Half-1ife,5 Gamma branching Talio %o )
Value Method | Average nergy Value Method [ Average | Comment ue Method | Average | Energy Value Method [ Average | Comment
keV keV
07 gy | 225(3)f ¥ 194.0 | 10.6(17)g I+v 10.7(7) ] YO8 RR | 17(1)e ¥ 17.0(4) 434.1 43(11)i
(5/2%) 10.7(8)h I+ a*)y | 18(g v
16.3(5)h ¥ 497.3 | 5.1(13)i
3743 | 3.2(6)g I+
613.9 15(4)i
462.6 | 3.9(5)g I+
931.7 1.5(a)
8479 | 5.7(6)g I+
108 gy | 352(10); B : 4342 | 87.7(15)d
197 Rh | 1302(24)b 3028 [ 66(7)c (s*)
(7/2%) 581.1 | 60(5)d
312.2 { 4.8(6)c
901.4 23(3)d
3925 | 8.3(11)c
9313 | 12.3(18)d
670.1 2.22(28)c
947.1 49(3)d
107mpg | 21.3(5)b ©21s 100b
(11/27) a) TRA72. b) WIL70. c) JOH92.
d) BLAS1d. e) FRATS. f) SH192.
g) BARSS. h) PIE62. i) BROS6.
a) AYS91. b) BROSS6. <) BLASILc. i) PIN69.
d) WILes. e) TRAT2. f) FRA73.
g) KAF86. h) SHI92.

Table 35: Mass 108. Version 1993-07-15 Table 36: Mass 109. Version 1993-07-15

- - - . . Nuclide Half-1Tife, s Gamma branching ratio %
Nuclide Half-life, s Gamma branching ratio, % Value Method Average | Energy Value Mecthod | Average | Comment
Value Metho Average | Energy Value Method T Average | Comment keV
keV
108 109010 | 0.53(6)a X 0.54(3)
Mo 1.5(4)a m 1.2(3) 268.2 29(2)c B+ 0.59(11)b X
(ot) 0.9(4)b ¥
1987 | 5.0(2)a m 5.15(7) 242.3 | 81.6(7)d 1097 | 0.a7(a)p 0.83(3) 959 | a4(1)b Relative
5.17(7)b R 0.9(1)c ¥ 64(6)c Relative
465.6 | 14.3(12)d 0.36(8)d
1.4(4)e 128.4 45(1)b Relative
707.8 11.4(8)d 54(5)c Relative
9748 | 9.8(8)d 137.8 | 24(1)b Relative
27(3)c Relative
1583.5 | 9.8(8)d
194.9 | 100(2)b Relative
100(5)c Relative
108 gy | 273(3)e ¥ 913 | 24(s5)d
(o*)
1505 | 7.8(17)d 109m gy | 12.9010)¢ m
=)
165.0 28(3)f J+v




92

Table 36: Mass 109 continued

Nuclide Hall-Tife, s Gamma branching tatio, %
Value Method | Average | Energy Value Method verage omment
keV
109ry | 3450100 v 34.5(2) 206.3 22(6)h I+
(s/2%) | 34.5(24)g m
34.5(2)h ¥ 226.0 20(5)h 4
353.3 14(4)h I+ 15.8(21)
16.4(24)i T+
426.8 10(3)h I+
198, | 79.8(10)( v, m 1730 | 7.6(9)j
(2*)
291.4 | 7.5(9)j
3267 | 54(6)j
426.1 | 7.7(11);
108mpg | 281.8(2)k ¥ 1389 | 55.8(7);
(11/27)
19p4 | 49324 ¥ 311.4 | 0.032(3);
(5/2%) | (9)k
I 647.3 | 0.02401);
») Not found by KAF87.
a) AYS92. b) PEN92, c) ALT90.
d) PENg0. e} TRA76. f) FRA73.
g) FRI6T. h) KAF37. i) SHI92.
j) BRO8S. k) ABZ90.
Table 37: Mass 110. Version 1993-07-15
Nuchide Half-1ife,s Gamma branching ratio, %
Value ‘Method Average | Energy Value Method Average [ Comment
keV
10,7, | 0.25(10)a X
1op. | a.901)b ¥ 0.89(3) 240.7 1000e Relative
1.0(2)c P
0.83(4)d v 372.0 | 170(9)e Relative
0.92(3)e vy
6127 160(8)e Relative
619.2 | 140(10)e Relative

Table 37: Mass 110 continued

Nuclide Hall-1l1fe, s Gamma branching ratio %
Value Method | Average | Energy | Value Method | Average | Comment
keV
Wory | 12.6(5) v 12.2(5) 96.0 | 1.25(48)g DS 95=70%
(0%) | 11.6(6)g v
112.2 25(9)g Ds 17(4) 9s=70%
16(4)h S+
166.1 0.65(23)g DS 93=70%
251.6 | 0.53(19)g DS 93=70%
110m H .
Rh | 28.5(15)i 3733 91(1)j
(2 9)
5463 | 36(3);
687.9 28(4)j
904.7 27(3)j
1o . :
Rh | 3.2(2) 373.8 51(8)j
oh)
439.9 | 5.1(10)
a) AYS92. b) ALT90. c) TRATS.
d) WIL69. &) AYS90. ) FRATS.
g) JOK91. h) DEG83. i) SH192.
j)} BROSS.
Table 38: Mass 111. Version 1993-07-15
Nuchde Half-life, s Gamma branching ratio, %
~Value Method | Average | Energy ~Value Method Average omment
keV
Mre 1 6.30(3)a v 103.9 | 20(3)b Relative
150.4 | 100(5)b Relative
175.0 34(4)b Relative
363.0 71{6)b Relative
Hpy | 212(7a ¥ 2.12(7) 2117 ( 12.3b DS g+ =60%
3(1)c ¥
1.5(2)d m 303.3 15.8b DS gs=60%
21(4)e f+v
332.0 6.5b DS 93=60%
1515.9 4.4b DS 93=60%
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Table 38: Mass 111 continued

Table 39: Mass 112. Version 1993-07-15

Nuchde’ Half-life, s Gamma branching ratio, %
Value Method | Average | Energy Value Method | Average | Comment
keV
Uiy 11(1)c ¥ 123.0 | 2.00(9)b Relative
(772%)
191.2 | 1.95(1S)b Relative
275.4 100(4)b Relative
4118 | 9.4218)b Relative
mpg | 19800(360)f 172.2 | 33.6(50)f
(11/27)
391.2 | 5.4(9)
575.0 | 3.2(6)(
6325 | 3.6(6)f
Ulpg | 1404(12)f 376.6 | 0.44(3)f
(s/2%)
580.0 0.84f
650.4 | 0.55(3)f
1458.9 | 0.54(9)f
imag | 64.8(8) 620.1 | 0.12(4)
(7/2t)
Hlag | 636000 245.4 | 1.24(9)f
(1/27) | (7000)g [
3421 6.7(3)f
Mimed | 2016(18)f 150.8 | 29.1(9)f
(1/27)
245.4 | 94.0(2)f
a) PEN33. b) PEN92. c) FRA78.
d) FET75. e) SHI92, f) BROBS.
8) BAB70.

Nuchde Half-life s Gamma branching ratio %
Value Method Average Energy Value Method Average | Comment
keV
2Ry | 1.75(7)a ¥ 82.3 | 7.0(35)c
(ot 3.6(5)b ¥ Excluded
2448 | 7.0(35)c
3270 | 22(11)c
588.1 | 2.1(11)c
“2pn | 3.8(6)a ¥ 2.4(7) 348.7 (d)
a*ty | 213) ¥
"2Rn | 6.8(2)a ¥ 383.2 | 357(27)d Relative
(2 9)
560.5 | 259(18)d Relative
112
Pd | 72420(220)e B
(o)
1244 | 11300(70)f By 617.5 | 43(4)g
(27)
694.9 | 3.0(4)g
1387.8 | 5.4(8)g
16133 | 2.8(4)g
a) PENS33. b} FRA78. c} JOKSL.
d) AYSS3. ¢) BAB70. f) WALT2.
g) BROSS.
Table 40: Mass 113. Version 1993-07-15
Nuclide Half-life,s Gamma branching ratio %
Value Metho Average | Energy Value ethod [ Average | Comment
keV
"31c | 0.13(5)a X
"Ry | 08001006 ¥ 0.80(5) 211.7 | 31.0(15)c Relative
0.80(6)c ¥
263.2 100(4)c Relative
337.5 | 27.9(24)c Relative
657.9 | 24.0(18)c Relative
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Table 40: Mass 113 continued

Nuclide Half-11fe,s Gamma branching ratio %
. Value Method Average Energy Value Method Average Comment
keV
385 | 2.72(22)b ~ 2.78(11) 189.8 | 45.0(8)c Relative
(772%) | 2.80(12)c v
219.6 10.3(6)c Relative
3439 100.0(9)c Relative
409.3 42.2(8)¢ Relative
W3mpg | 0.4(1)c ¥ 81.3
13pgq | 90(3)d ¥ 91.0(13) 95.8 | 6.5(7) DS g3=0
(s/2t) | 91.3(15)e ¥ :
222.1 2.3(3)d B+v
643.6 6.0(6)f DS 9s=0
739.4 4.3(5)f DS gs=0
13m 4 | 70.0(25)g v 69.2(9) 298.4 32(4)j
772ty | 6s(1)h V]
72(9)i 8 316.1 §1(6);
392.3 34(4))
708.3 | 12.4(12)k
709.0 | 3.1(3)
13 44 19330(130)1 258.8 1.64m
(1/27)
298.6 10.0m
316.3 0.49m
a) AYS92. b) PENS3. c) PEN92.
d) FOG90. e) MEI31. f) FOGa7.
g) BRUS2. h) GRA74. i) ALEs8.
j) LUN93.

k) Using relative intensities from BLAS36 and the absolute branching of the 316.1

keV line from LUNY3.

1) BROSS.

m) BLASS.

Table 41: Mass 114. Version 1993-07-15

Mpn | 1.85(5)c

(2 9)
"M Rn | 18s(S)e 332.5 1000¢
ath
519.3 | 391(3)c
Mpd | 146(6)d v 148.5(18) 1263 | 4.6(4)d B+v 4.5(3)
(o) 145(9)e B 4.3(4)g
148.9(19)f ¥
136.2 | 0.85(15)g 0.93(7)
0.95(8)h
231.6 4.7(4)g 5.0(3)
5.0(4)h
5.3(7)i
358.0 | 1.55(22)g 1.19(16)
1.12(10}h
W4y | 4301) B 4.45(7) 558.2 | 17.6(17)d B+ 18.5(19)
ah 4.52(7)k g 10(4)k )
4.5(3)1 ¥ 20.4(13)m g+

575.8 | 1.69(18)n

1994.6 | 1.16(10)n

Nuclide Hailf-Tife,s Gamma branching ratio, %
Value Method Average Energy Value Method Average | Comment
keV
U gy, 0.53(6)a ¥ 0.55(4) 87.7 2.9(10)b DS 95=53%
") 0.57(6)b ¥

127.0 24(8)b DS 9s=58%
128.2 10(4)b DS 99=58%
179.7 7(3)b DS 93=58%

Relative

Relative

«) This value is obtained from gamma-ray ratios and an estimate of the
(n,p)-yield of ''*Cd.

a) LEI91. b) JOK92. c) AYS33.

d) FOG90. e) KOP39. f) ME31.

g) From gamma ratios in KOP89 and absolute branching ratio of 553.2 keV gamma-ray
in 4y (average of determinations FOG90 and LUN93).

h} Using relative intensities from BLAB6 and the absolute branching of the 126.3
keV line from FOG90.

i) From gamma ratios in MEI8] and absolute branching ratio of 558.2 keV gamma-ray
in 1Ay (average of determinations FOG90 and LUNS3).

j) GRAT74. k) WAL72b 1) FOG71.

m) LUN93.

n) Using relative intensities from LUNB4 and the absolute branching of the 553.2
keV line from LUNS3.
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Table 42: Mass 115. Version 1993-07-15

Nuclide Half-life, s Gamma branching ratio, %
Value Metho Average “Energy “Value Method Average | Comment
keV
"*Ru" | 0.40(10)a X 0.61(17)
0.74(8)b ¥
15/n | 0.99(5)c v 1.01(3) 1256 40c DS gs=0
(7/2%) | 1.02(3)}d 7
127.9 77c DS gs=
164.5 17¢ Ds gs=0
296.5 17¢ DS gs=0
15mpg | 50(3)e ¥ 55(3) 749 | 10.0(10)e B+
(11/27) | 56.6(15)f ¥
5pg | 25(2)e ¥ 25.4(19) 556 | 5.9(7)e B+y
(s/2%) | 27.7(49)¢ ¥
13m 49 | 18.0(7)g g 18.2(6) 3833 | 31(3)e B+ 39(6)
(7/2%) | 19.2(14)h ¥ 43.3(24)j B+v
49(6)i m Excluded
5204 | 5.9(8) B+
M5 4g | 1223(100)e By 1200(30) 2128 | 8.3(9)e B4 8.3(8) | »)
(1/27) | 1200(30)k 8.8(19)j Bt
649.1 | 4.3(11)j B+ .)
693.1 4.6(9); B+v *)
2156.1 5.7(9)j B+ )
N5ca | 192500(300)k 336.3 | 50.1(20)k
(1/2%)
527.9 | 27.5(13)k

») A list of relative gamma intensities is found in MAT78. The authors give a
conversion factor based on a comparison with 198 4u. This conversion factor
gives absolute branching ratios which are about a factor of two lower than
those from FOG90 and LUN93, and they are omitted here. The relative gamma
intensities agree with those determined at Studsvik.

a) AYS91. b) AYS92. ) AYS&7.
d) PEN92. ¢) FOG90. ) ROG&4.
g) GRA74. h) BRUS2. i) KJE6S.
j) LUNS93. k) BROS6.

Table 43: Mass 116. Version 1993-07-15

Nuclide Halfl-Tife, s Gamma branching ratio, %
Value Method Average Energy Value Method Average | Comment
keV
18pn | 0.68(7)a ¥ 340.5 (b)
ah
epn | 0.9(4)a v 398.1 | 250(40)b Relative
(2 5)
639.4 236(42)b Relative
Wépg | 11.5(4)c ¥ 10.9(2) 101.5 7.9d
(ot 10.8(2)d ¥
10.6(5)e ¥ 114.7 86(9)c B+~
78d
177.8 11.5d
11.3(12)¢
16m 40 | 8.2(2)c v 8.7(4) 705.5 |  58(3)k B+ 59(3)
(28 8.5(2)g B 64(6)l DS 9s=0
10.5(6)h ¥
10.4(8)i ¥ 7083 | 22.2(22) DS 19.8(15) | gs=0
10.5(5)) hi 18.8(14)m
806.8 | 14.4(12)k B+ 15.3(12)
17.0(17)1 DS gs=0
10289 | 24.5(17)k B+ 25.8(24)
30(3)1 DS gs=0
11649 | 162(5)c ¥ 157.3(24) 639.9 | 2.43(19)k B+
athy 155(5)g 8
159(4); ¥ 1304.1 5.5(6)c B+ 4.3(4)
150(6)n Jij 1.6(3)k B+
2477.9 | 10.1(8)0
a) AYS87. b) AYSS8. ¢) FOG90
d) KOPag. ¢) ROG84.

f) Using relative intensities from BLA86 and the absolute branching of the 114.7
keV line from FOG90. .

g) GRAT74. h) BRUS2.

i) BJO74. k) LUN93.

1) BRUB2 with the conservative ecror of 10 % for the ground-state beta transition.

m) Using relative intensities from BLAB6 and the absolute branching of the 1023.9
keV line from LUN93.

n) ALESS.

o) Using relative intensities from BRUS2 and the average branching of the 1304.1
keV line.

i) FOGT1
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Table 44: Mass 117. Version 1993-07-15

Nuchde Half-life, s Gamma branching ratio, %
Value Method [ Average | Energy Value Method | "Average | Comment
keV
gk | 0.44(4)a X 131.7
(1/2%)
481.6
"impg | 0.019(1)b ¥ 0.019(1) 97.1
0.013(2)c y
131.8
168.6
17pg | 4.3(3)b ¥ 4.4(3) 247.3 | 100.0(13)e Relative
(572%) | s.0(7)d m
3238 | 35.8(12)e Relative
6285 20.3(8)e Relative
649.4 33.6(9)e Relative
HTm a0 | 5.34(5)0 B 5.35(5) 298.1 | 20.0(15)i B+v 20.0(13)
(7/2%) | s.3(6)g ¥ 20.1(23)j DS
6.0(5)h ¥
386.3 | 41.0(21)i B+ 40.6(19)
38(5); DS
522.1 8.9(11)j DS
684.6 6.1(6)i B+ 6.5(6)
7.5(9)j DS
U7 4e | 72.4(7) B 72.4(7) 312.3 5.9(3)j DS
(1/27) ] 73(6)g ¥
78(6)h ¥ 337.7 | 10.3(12); Ds
66(6)k m
426.2 7.3(5) B+ 7.2(4)
6.9(8)j DS
467.5 2.9(3)i B+ 2.6(3)
2.3(3); DS
1609.0 2.8(7)i B+ 3.7(7)
4.3(6)j DS

Table 44: Mass 117 continued

Nuclide Half-Tife, s Gamma branching ratio, %
ue Metho Average | Energy Value Method | Average | Comment
keV
1meq | 121000180) s64.4 | 14.7018)
(11/27)
1066.0 { 23.1(19)I
1432.8 | 13.4(12)
1997.3 | 26.2(22)
H7cd | 8960(140) 273.4 28(3)
(1/2%)
3445 | 17.9018)
1303.5 13.4(19)1
1576.6 | 11.2(11)
7m0 | 6990(40)1 158.6 | 15.9(16)
(1/27)
315.3 19.1(19)1
17 ry 2630(40)! 158.6 37(9)
(9/2) ‘
552.9 | 99.7(2)l
a) PENS1b. b) PEN91, c) PEN90b.
d) WEI63. e) PEI\'I'QZ. f) GRA74.
g) FOG76. h) BRU32. i) LUN93.
3) FOGB89b with conversion error assumed to be 10 %.
k) ALESS. 1) BROg6.
Table 45: Mass 118. Version 1993-07-15
Nuclide Half-life, s Gamma branching ratio, %
Value Method | Average | Energy Value ethod | Average | Comment
keV
M8pg 1 2.24(17)a 2.07(23) 125.4 76b Ds gs=0
1.9(1)b ¥ 80(4)d DS 9s=0
3.1(3)¢ m
145.6 16.7b DS gs=0
15.4(11)d DS 9s=D
224.2 21.2b DS g3=0
21(2)d DS gs=0
379.7 22.0b DS g3=0
15(3)d DS 9s=0




Table 45: Mass 118 continued

Nuclide HalfT-Tife, s Gamma branching ratio %
Value Method Average Energy Value Method | Average | Comment
keV
H8m 44 | 1.9(2)b v 2.11(23) 127.7 | 7.2(12)g
(67) 2.3(3)e v
) 2.0(2)f ¥ 770.9 | 20(3)g
1058.6 | 32(5)g
M40 | 3.7(2)e ¥ 3.74(12) 770.9 0.6g
3th) 3.76(15)f v
731.5 6.5
797.8 7.8g
1058.6 2.3g
2101.5 3.9g
18cq | 3018(12)h 8 3017(12)
(o4 2940(90) B
Hemr, | 8.5(1)j v 133.2 | 21.6g
37)
253.7 | 0.021g
10508 0.023g
1229.7 | 0.023g
18m2 /0 | 264(3)g 633.1 | 54(2)k o X3 gs=0
(s%)
1050.8 | 81(3)k .DS g35=0
1229.5 | 96(3)k DS gs=0
"8 1n 5.0(5)h B,y 5.1(4) 528.3 { 0.7(3)1
(1+) 5.1(5)i B
1229.5 5(2)I
a) AYS37b. b) KOP39. c) WEI69.
d) JAN92, ¢) FOGT71. r) HIL73.
g) BROS6. h) SCHS63. i) GLE61.
1) HATS9. k) RAM4S. 1) DEF77.

L

Table 46: Mass 119. Version 1993-07-15

Nuclide Half-life,s Gamma branching ratro, %
Value Method T Average Energy Value Metho Average | Comment
keV
19pg | 0.92(13)a 129.9 100b Relative
256.6 63b Relative
326.1 52b Relative
W40 1 2101) v 2134 | 7.2(17)d
(7/2%)
366.2 | 9.9(21)d
399.1 | 8.9(23)d
626.4 | 10.7(22)d
119meyg | 132.0(12)e ¥ 132:0(12) 422.4 | 9.4(15)g
(11/27) | 160(30)f By
720.3 18(3)g
1025.0 24(4)g
2021.3 21(3)g
Wcg | 161.4(12)e ¥ 2929 | 25.0(12)g
(1/2%)
342.9 | 12.9(12)g
1316.9 | 6.9(4)g
1609.7 | 7.9(5)g
119m 1y | 1080(18)e ¥ 1081(17) 311.4 0.99i
(1/27) | 1090(70)f B .
1080(60)h [} 1065.6 0.13i
1163.9 0.054i
1249.7 0.073i
N9rn 144(6)e £ 142(9) 763.1 99.1(2)i
(9/2%) | 168(18)¢ .1
120(12)h [
a) PEN9I. b) PEN92. ¢) FOGT73.
d) KAWT5. e) SCH76. {) SCHs3.

8) MCD74 with the assumption that the ground-state beta branch is 15(15)%
(< 30 % is indicated in MCD74) for 9™ Cd. For 1'Cd the authors assume

40 % direct feeding of the 331.3 keV level in '197n.
i) BROS6.

h) GLES1b.
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Table 47: Mass 120. Version 1993-07-15

Nuclide Half-11(e s Gamma branching ratio, %
Value Method verage | Energy Value Method verage [ Comment
keV
120p4 | 0.50(10)a P
120m 44 1 0.32(4)b ¥ 203.0 34(3)c
(67)
120 49 1.17(5)b ¥ 1.23(4) 505.5 80e
(ah 1.25(3)d 8. :
697.6 34.4e
818.4 | 11.6(23)f
12004 | s0.8(2)g 6
(o)
120m | 47.3(5)h - 197.0 | 81(3)h DS 82(3) gs=0
(387) 87(8)i DS gs=0
81(8)j DS 9s=0
965.0 | 58.7(12)h DS 59.6(16) | gs=0
73(?)i DS g3=0
61.3(22)) DS gs=0
1023.0 98(4)h DS 98(4) gs=0
100(8)i DS gs=0
99;j DS g3=0
1171.2 | 100(3)h DS 100(2) | gs=0
100(8)i DS gs=0
100(3)) DS gs=0
120m27, | 46.2(8)h ¥ 863.3 | 33.3(16)h DS 34.6(9) | gs=0
(4,54 35.0(11); DS 0
1023.2 | 57(12)h DS gs=0
56j DS 0
1171.6 | 100(10)h DS 97(3) gs=0
97(3)) DS g3s=0
1294.7 | 12.7(10)h DS 12.4(4) | gs=0
12.3(4)) DS gs=0

Table 47: Mass 120 continued

Nuclide Half-life, s Gamma branching ratio, %
Value Method | Average | Energy Value Method | Average | Comment
keV
120/, | 3.08(3)g B8y 1172.3 | 19.0(15)g
at)
1185.3 | 0.93(15)g
1250.3 | 0.24(7)g
2039.8 | 1.86(25)g
a) AYSSI. b) FOGTI. ¢) LUN&7b.
d) REE&3b. ¢) BLASG.
f) FOG73b assuming the ground state beta transition to be 201‘218 %.
g) SCH73. h) CHE7s. i) FOG79.
j) RAMSS.
Table 48: Mass 121. Version 1993-05-11
Nuclide Half-life,s Gamma branching ratio, %
alue Method | Average Energy Value ethod | Average omment
keV
121 44 | 0.73(1)a ] 0.73(2) 314.8 31.5b DS 9s=0
0.91(6)a n 27(3)c
0.72(10)b ¥
353.7 19.5b DS gs=0
16.6(18d | B+
369.6 6.0b DS gs=0
5.1(6)d B+
500.7 9.1b DS gs=0
7.7(8)c
21mcg | 8.3(8)b ¥ Discre- 983.1 | 13.6(13)f DS -)
(11/27) | 4.8(4)e v pant data
1020.9 | 18.9(18)f DS )
1181.6 12.4(12)f DS -)
2060.0 21(2)f DS )
21cg | 12.5015) ¥ 324.4 50(5)f DS --)
@a/2t)
349.4 | 13.0(13)f DS -e)
987.9 1.9(2)f DS .s)
1040.6 | 17.0(17)f DS )




ee

Table 48: Mass 121 continued
Nuclide Hatf-life s Gamma branching ratio %
alue Method Average Energy Value Method Average | Comment
keV
121m 1q | 233(6)g Jij 226(10) 1041.2 | 112k
(1/27) | 186(18)h B
198(60)i g 1102.2 | 0.92k
186(24)) B
1120.4 0.51k
121rn | 30.0(2)e ¥ 26.1(18) 262.0 | 7.9(5)1 DS g3=0
(9/72%) | 22.6(2)g ¥
23.1(6)g I} 657.3 | 7.1(5)1 DS gs=0
30(3)h g
29(8)i 8 925.6 | B87(6)t DS gs=0
1216, | 97400(110)m 8 97390(110)
96700(700)n g
97200(2200)0 8
99000(1800)p B
«) Assuming negligible f-feeding of the 1211, ground state
and the absence of an isomeric transition in ‘2! Cad.
se)Assuming the absence of §-feeding of the isomeric state in 128,
a) REE&3. b} FOG32b.
c) Using relative intensities from FOG32b and the absolute
branching of the 353.7 keV line from LUN93.
d) LUN93, ) SCH74. 1) FOG32.
g) GRA74. h) YUT60. i) WAHSS.
j) WEIS6S. k) BROS6.
1) FOG76 assuming 100% beta feeding of the level at 925.6 keV.
m) ERD68. n) LAW6S. o) NEL50.
p) LEEA49.
Table 49: Mass 122. Version 1993-05-11
Nuclide Half-lTife, s Gamma branching ratio, %
alue Method | Average | Energy Value Method | Average | Comment
keV
122 45 | 0.43(8)a ¥ 0.56(4) 569.4 95(4)a Ds gs=0
0.57(3)b n ;
1.5(5)c ¥ 650.2 | 20.2(9)a Ds g4=0
759.7 | 31.7(13)a DS g3s=0
798.4 12.3(5)a DS gs=0
122c4 | 5.78(9)d B 4.8(13)
3.13(12)e s

Table 49: Mass 122 continued

Nuclide Half-lile, s Gamma branchin ratio %
Value Method | Average | Energy Value Method | Average | Comment
keV
122m 1y | 10.8(4) ¥ 103.6 87.5f DS 9s=0
(8-) 32(8)g DS gs=0
381h Ds gs=0
163.2 71.2f DS gs=0
69(7)g DS gs=0
66h DS gs=0
11215 60.9¢ DS gs=0
63(7)g DS gs=0
61.2h Ds gs=0
1140.2 100f DS gs=0
100(10)g DS gs=0
100h DS gs=0
122m2 10 | 10.3(6) ¥ 974.4 13.0¢ DS gs=0
(451 14.3(20)g DS gs=0
13.2h Ds gs=0
1001.4 53.51 DS gs=0
54(8)g DS 9s=0
$1.7h DS g3=
1140.3 100f DS gs=0
100(14)g DS 93=0
100h DS gs=0
1163.6 14.5¢ DS 9s=0
26(4)g DS gs=0
15.7h DS gs=0
1190.3 14.5f DS gs=0
28(4)g DS g3=0
15.7h DS gs=0
1224p 1.5(3)% ¥ 11403 | 29(5)d B+v
a*)
1389.7 1.8(3)j
20656 | 2.0(4)
2759.1 | 3.1(6)j
a) SHI73. b) REES3. ¢) FOGTL.
d) SCH73. e} GRA74. f) CHE79.
g) FOGT9. h) RAMSS. i) TAK?L.

j) Using relative intensities from FOG79 and the absolute branching
of the 1140.3 keV line from SCH73.




Table 50: Mass 123. Version 1993-05-11

Nuclide Half-Tife,s “Gamma __branching ratio, %
Value Metho Average Energy “Value Method | Average | Comment
keV
123 44 | 0.39(3)a n 0.309(15) 1164 | 83(1) DS 9s=0
0.30(1)b n
0.35(4)c ¥ 263.9 39.3(3)c DS 93=0
0.30(2)d ¥
409.8 14.5(5)c DS 93=0
591.3 | 9.0(5)¢ DS 95=0
123mcg | 1.88(6)d ¥ 1.82(3) 3713 | 0.9(1)e DS 99=0
(11/2-) | 1.81(3)e ¥
1027.5 | 22.3(14)e DS gs=0
.1052.3 0.3e DS g9s=0
1165.9 | 25.2(15)e DS g9s=o0
1438.1 0.lle DS gs=0
123¢c4 | 2.11(6) v 2.12(3) 3714 52(3)e DS 9s=0
(3/72%) | 2.12(3) ¥
2.19(10)¢ ¥ ) 1052.3 | 25.1(16)e DS 93=0
1438.1 8.4(7)e DS g8=0
18429 7.8(5)e DS g9=0
12m 10 | a5.9010)f ¥ 47.4(8) 125.8 43(5)f B+ 46(3)
(1/27) | 47.8(5)8 8 46(3)i B+r
896.5 | 0.075(23)h
11700 | 0.10(3)h
3234.0 | 0.12(4)h
18315 | 6.68(20) v 6.05(15) 6188 | 2.3(3) B+y | 2.66(17)
(9/2%) | s.e8(6)g [ 2.6(2)j DS g1=0
6.8(4)e v
1019.7 27(4)i B+ 31.0(20)
32(2)j Ds gs=0
11305 $5(7)i B+ 61(3)
63(4); DS gs=0

Table 50: Mass 123 continued

Nuclide Half-life,s Gamma branching ratio, %
Value Method | Average | Energy Value Metho Average Comment
keV
123msn | 2403.6(6)k ¥ 160.3 | 35.6(20)h
(3/2%)

«} This value is doubtful because of contribution from the isomer.

a) LUN76. b) REES3. c) HUCas.
d) MAC86b. ) HUC3%b. f) GOKa6.
g) GRA7a. h) BROSS. i) LUNS3.

j) FOG76. k) ABZ90.

Table 51: Mass 124. Version 1993-05-11

Nuclide Half-Tife s i Gamma branching ratio, %
Value ethod | Average | Energy Value ethod | Average | Comment
) keV
124
Ag | 0.54(8)a n 0.22(12) 613.0
0.17(3)b ¥
24cd | 1.2(1)a g 1.25(2) 143.3 | 12.9(16)c
(ot) 1.23(2)b ¥
0.9(2)c ¥ 179.9 | 49(5)
1.29(3)d ¥
124m 1 | 3.7(2)e ¥ 102.9 45(3)f DS g3=0
(87)
120.3 | 33(3)f DS gs5=0
969.9 | S51(4)f DS gs=0
1072.9 | 4%(4) DS g2=0
1359.9 |  33(3)f DS 95=0
12410 | 3.09(10)e ¥ 3.11(9) 997.8 17(2)e B+ 19.6(20)
(3%) | 3.3(3)g v 21.1(15)f DS gs=0
1131.6 63(6)f DS gs=0
1470.7 6.0(5)f DS gs=0
3214.2 | 21.5(20) DS g3=0
a) REES3. b) HIL34. ¢) FOG74.
d) MAC86b. e) GOK3s. f) FOG79.

g) TAY33.
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Table 52: Mass 125. Version 1993-05-11

Table 53: Mass 126.

Version 1993-05-10

Nuclide Half-life,s Gamma branching ratio, %
~Value Method Average Energy Value ~Method Average Comment
keV
125mcd | 0.48(3)a v 0.57(9) 736.6 | 13.9(8)a DS gs=0
(11/27) | 0.66(3)b ¥
1027.5 | 28.4(17)a DS gs=0
1173.2 | 27.6(17)a DS 9s=0
1613.7 | 12.1(13)a DS gs=0
125¢4 | 0.68(4)a ¥ 0.654(24) 436.3 | 43(3)a DS gs=0
3/2%) | 0.64(3)p ¥
1099.5 | 25.6(21)a DS g9=0
1701.6 12.4(9)a DS gs=0
2147.2 | 21.9(13)a DS gs=0
125myn [ 12.2(3)c B 12.20(9) 187.6 | 52(6)c O+vy 52(3)
(1/27) | 12.2(1)d g 52(3)e B4y
11.8(9)d v
12510 | 2.50(10)c By 2.35(6) 617.9 | 7.4(8) B+ 7.9(4)
9/2%) | 2.33(4)d 8 8.0(4)f DS gs=0
1031.7 | 11.4(8)e B+y 10.7(5)
10.3(6)f DS 9s=0
1335.0 | 72(4)e Bty 74(3)
76(4)f DS gs=0
125mgen | 571(3)g [} 331.9 93(5)e B+ 98.0(2)
@3/2h) 98.0(2)h
1403.7 | 0.70(3)h
1255n | 35400(6000)g B 33400(2000) 822.4 | 4.0(11)h
(11/2-) | 83200(2000) B
915.5 | 3.9(11)h
1067.0 | 9.0(17)h
1089.2 | 4.3(12)h
a) HUCB9. b) MACB86b. c) GOKa6.
d) FRA74. e) LUNS93. f) FOG76.
¢) ERDé8. h) BRO&6. i) LAWG6.

Nuclide “"Half-Tife, s Gamma branching catio %
afue Method | Average Energy Value Method [ Average [ Comment
keV
126c4 | 0.53(1)a ¥ 0.528(16) 260.1 | 94(5)b
(ot) 0.506(15)c ¥
0.60(3)d v 4281 | 79(4)e T1(12)
52(6)f B+
688.2 | 5.6(3)e
126m s | 164(3)a ¥ 1.63(4) 118 | 833 DS gs=0
(37) 1.45(15)g v
315.9 | 11.6(10)g DS gs=0
903.6 99(7)g DS gs=0
1636.5 | 29.6(20)g DS gs=0
1261, | 1.60(10)d ¥ 1.58(9) 631.8 | 1.6(1)g DS 9s=0
(3%) ) 1s(2) v
969.6 | 15.5(20)d B+v 15.0(9)
14.9(10)g DS gs=0
1571.0 | 2.6(2)g DS gs=0
3344.6 | 21.6(20)g DS 95=0
a) GRA74b. b) FOG39. <) GAR7S.
d) GOKas.
e) GART78 using the absolute branching ratio of the 260 keV gamma-ray
from FOGS89.
f) LUN93. g) FOG79.
Table 54: Mass 127. Version 1993-05-10
Nuclide Halfl-liles Gamma branching ratto, %
"~ Value Method | Average | Energy Value Method | Average | Comment
keV
27cq | 0.43(3)a ¥ 0.37(6) 3763 | 8(3)a B+ 11(3)
(3/2* | 0.30(3)b ¥ 13(3)c DS
523.6 | 8.7(25)c DS
1067.0 | 8.5(24)c DS
1235.1 | 14(4)c DS
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Table 54: Mass 127 continued Table 55: Mass 128. Version 1993-05-10

- - H : Nuclide Half-life s Gamma branchin ratio %
Nuclhide Half-life,s Gamma branching ratio % g , 7
’7 ¢ Value Method 1 Average nergy Value Method | Average mment Value Method | Average E"'ek"% Value ethod T Average | Comment
keV e
’ 128
127m 10 | 3.8(2)8 ¥ 3.67(4) 252.3 33(5)a B+ 42.5(21) (o*c)d g.:qst:;;a ¥ 0.28(4) 247.9 75(7)b
- .51 h . C Y
R gf;&:);;e 4 13:503) o 462.7 | 17.4(17)b
3.70(4)f n 832.8 | 2.2(3)i
3.538(25)5 iy 857.0 71(7)b
) 0(a)i
9484 | 3.0(n)i 9250 | 10.3(3)b
3074.0 |  3.2(a)i
. 128m 1y | 0.72(10)a ¥ 0.81(9) 831.5 | 100(5)d DS 93=0
127 : 3 0.9(1)d ¥
In | 1.22(5)a ¥ 1.087(15) 646.1 | 9.3(T)h B+ 7.5(15) 37)
(9/2%) | 1.083(7)g n 6.2(6)a B+ 11638 | 100(5)d DS gs=0
115(5) i sos.1 | e84k 18670 | 32.3(20)d | Ds 29(6) | 9s=0
20(3)e B+
1043.6 | 6.4(13)k
i (13) 1973.9 | 19.5(10)d DS 95=0
1597.7 | 62(a)h B4+ 63(4)
75(15)k 128
In | 0.84(6)a ¥ 0.86(5) 935.2 | 8.0(5)d DS 7.8(4) | gs=0
2mgn | 248(2)d P 248(2) 4913 | 98(a)h B+ (3*) | o.5(1)d v 7.0(11)e B+
(3/2t) | 219018)¢ ¥
246(18)) M 1348.0 | 5.3(14)n 1088.5 | 7.4(5)d Ds 7.2(4) | gs=0
276(24)m P 6.8(8)e P+
1564.0 4.4(18
§ (18)n 1638 | so(s)d Ds 9s=0
1275, | 7560(140)n 4913 | s5.38)n 3519.8 | 16.6(15)d | DS 9s=0
(11/27) 405 | 82012)n 4297.6 | 11.3(8)d DS gs=0
823.1 | 10.6(26)n 128m g0 | 6.5(5)0 a3s 1001
1095.6 19(5 @)
0 (G)n 1168.3 100f
1114.3 29(4)h B+y 33(4)
38(5)n 128
Sn | 3550(30)g g 482.3 58(6)g DS 61(4) | ga=0
(ot) 63(6)h DS g3=0
12755 | 332600 473.0 | 24.7(9)n
(772%) | (4300)n 557.3 16(2)g DS 16.5(13) | gs=o0
685.7 | 35.3(8)n 16.9(17)h Ds g9=0
783.7 45(4 630.5 16(2)g Ds 15.9(12) | gs=0.
14.5(4)n 15.8(16)h DS 9s=0
a) GOK86. b) MACS6b. c) HOF86. 128
d) GRA74. <)} LUNSO. () REESS. Sb | 624(12)f 314.0 89(7)f
g) RUD93. h) LUN93. (st
i) Using relative intensities from DEGS0 and the average branching 743.2 96(5)f
of the 252.3 keV line.
j) DEGS8o. 753.9 96(5)f
k) Using relative intensities from DEG80 and the average branching
of the 646.1 keV line. 7876 | 7.a011)f
1) KAUSS. m) HAG62, n) BROS6.
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.Table 55: Mass 128 continued Table 56: Mass 129 continued

uchde Half-Tife,s Gamma branching ratio, % Nuclide Hatf-Ti(le, s Gamma branching ratio % ]
~ Value ‘Method Average | Energy Value Method Average Comment Value ‘Method Average | Energy Value Method Average Comment
keV keV
1285, | 324400110)0 314.1 | 61(4)f 12960 | 134(2); 8 137(4) 645.1 99(1)h DS 97(6) | gs=o0
(87) (3/2%) | 150(6)h v 30(3)i p+v
526.5 | 45(3)( 151(7)! ¥
913.2 | s.0(10)h DS 9s=0
6238.7 | 31(2)f
1110.7 | 4.0(10)h DS gs=0
636.2 | 36(2)f
743.3 | 100(5)f 129m 55 | 1062(6)h ¥ 433.3 43h Relative
(19/27)
754.0 100(5)f 65738 73h Relative
759.8 100h Relative
a) GOKa6. b) EKS88. c) MAC36b.
d) FOG79. e) LUNS93. f) BROS6.
€) NUN76. h) IMA7S. 12965 | 15800 544.3 | 17.9(10)m

(772%) | (400)m
812.4 { 43.0(23)m

914.3 | 20.0(12)m

Table 56: Mass 129. Version 1993-05-10 1029.7 | 12.6(9)m

uchde Half-Tife, s Gamma branching ratio, %
Value ethod | Average nergy Value MetRod | Average | Comment 1297¢ | 4176(18)m 459.6 | 7.7(6)m
keV 3/2%)
12904 | 0.27(4)a ¥
a) GOKae6. b) LUNSO. ¢) REES5.
d) Using relative intensities from DEGS0 and the absolute branching
129m p 1.30(10)a ¥ 1.24(3) 315.3 20(4)a B+ of fhe 315.1_3 keV line from GOKS86.
(1/27) 1.26(2)b n e) Using relative intensities from DEGS0 and the absolute branching
1.18(3)¢ n 906.7 | 1.13(23)d of the 1865.0 keV line from GOKS6.
() RUD92. g) HAGS2. h) HUCa2.
12222 | 1.8(4)d i) LUN93. i) GRAT74, k) BIR67.
1) 1ZA72. m) BROS6.
1291, | 0.63(5)a ¥ 0.610(4) 769.3 | 12.1(25)e
(972%) | o0.59(2)b n
0.61(1)c n 1008.3 | 8.0(17)e
0.611(5)( n
1865.0 43(9)a B+ .
Table 57: Mass 130. Version 1993-05-10
2118.0 59(12)e Nuchde Halfl-1Ti1fe, s Gamma branching ratio, %
Value Method | Average nergy Value Method | Average | Comment
- keV
128msn | 528(36)g m 435(14) 307.0 | 14.2(16)h DS g3=0
(11/27) | 414(6)h £ 1304
j 0.195(35
534(36)j B 760.8 | 15.8(22)h Ds 16 2(8) | gs=0 (3%)a "
450(6)k m 16.2(8)i B+~
11284 | 47(5)h Ds 4520 130m 1 | 0.53(3)b ¥ 391.0 | 11.4(12)b DS 9s=0
(107)
1161.3 | $3(3)h DS gs=0 2259.0 | 88(8)b DS 9s=0
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Table 57: Mass 130 continued

Table 58: Mass 131. Version 1993-05-

10

i “life s Gamma branchin ratio %
Nuclid “Half-Tife,s Gamma branchin atio, % Nuclide Hall . - £ £ 73
uclide o Meth:»d Kverage Ererey Valve Mathay g verag: T'Iomn:ent Value Method | Average Enckrg\y/ Value Method | Average Comment“‘
) keV | <
130m31, | 0.53(3)b 2] 1221.0 | 85(9)b DS gs=0 P13 in | 0.32(6)a i 173.3 1 29(3)a bs 95=0
21/2%)
*) (
2028.3 | 12.3(13)b DS gs=0 284.5 45(6)a Ds g3=0
23771 [ 150056 | DS gs=0 20955 | 45(9)a Ds 92=0
3184.0 [ 9.0(s)b DS g1=0 4273.2 1 10010)a bs 9s=0
131m
o, | o33 v 0.276(6) 1208 | 65(7)b DS gs=0 In | 0.35(5)a T 331.6 | 3.6(%)a bs 95=96%
=) | 0.278(3) n 727y
0.256(9 952.0 | 17.017)b DS =0
(9 " a7 9 B, | 0.23(3)a ¥ . 24340 | 91(3)a DS 95=0
1905.0 | 30(38)b DS 930 (9/2%)
"1945.8 | 6.6(7)b DS PYEY 13msn | 39(2)b v 798.2 74b *)
(3/2%)
130mgn | 102(6)e ¥ 144.9 43(4)e DS gs=0 Blgn | so(2)b ¥ 59.1(22) 450.4 | 31(4) DS 990
™) (ir/27) | 61(1) ¥
899.2 | 21.1(21)e DS gs=0 63(3)d 798.2 29(4)c DS gs=0, «)
65(6)e
s5(4)f 8 1226.2 | 34(4)c DS gs=0
138g, | 228(6) ¥ 192.5 74(7)e DS 9s=0 .
%) 1229.0 | 10.4(12)c DS gs=0
220.2 | 25(3)e DS g3=0
779.8 62(6)e DS gs=0 131gy 1382(2)g 642.3 22(4)g
(1/7%)
933.1 25(3)g
130m5p | 2400(120)e ¥ 2190(210) | 3303 | 74(7)g DS 77(3) | gs=0
@) 1980(120)f | m, 8 78(a)h DS gs=0 943.4 | 44(4)g
469.5 | 17.0(17)g DS 17.8(8) | gs=0
18.0(9)h Ds gs=0 131mpe | 103000(7000)g 773.7 | 38.1(14)g In equi-
(11/27) librium
731.2 ;g.gé:ﬂs gg 20.9(18) ::fg 793.7 | 13.3(5)g with gs
852.2 20.6(7
935.0 | 18.1(18)g DS 18.8(9) gs=0 (Me
19.0(10)h Ds ) 9s=0 1125.4 | 11.4(4)g
3
! °fb 396(24)e ¥ 383(10) 793.0 | 81(10)g DS 9s=0 131y, 1500(6)g 149.7 | 68.9(9)g
(47) 462(24)f m, g (3/2%)
g9l§4%i B 1017.5 26(3)g DS gs=0 452.4 18.2(5)g
60(6)i v
2) KRASE. b) FOGSI. ¢} REESS. ‘“i 694660(90)g 364.5 | 31.2(18)g
d) RUDSL. ¢) KER74. () HAGS2. (#/27)
g) ERT74. h) KER72. i) GRA74.

») SCH77 and HUC3I get different half-lives for the gamma-peak at
798.2 keV. If this gamma-line should belong to the 11/2-isomer,
the 3/2-isomer is doubtful.

a) FOGa4. b) SCH77. ¢} HUC3I.

d) 1ZAT72. <) FOW74. f) GRAT4.

g) BRO36
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Table 59: Mass 132. Version 1993-05-10

Nuchde Half-life s Gamma branching ratio, %
~Value “Method | Average Energy Value Method | Average [ Comment
keV
3210 | 0.186(22)a ¥ 0.202(11) 299.2 50(6)a DS 93=0
(77) | o.12(2)b 8
0.22(3)c n 374.7 63(7)a DS gs=0
0.204(6)d n
0.221(11)e n 479.1 30(6)a DS 93=0
4040.6 62(7)a DS gs=0
B32gn | s0(1)f p 39.6(5) 246.7 a2(2)f DS 43.7(14) 0
(ot) 41.1(13)g ¥ 44.5(22)1 DS 0
41.0(15)h 8 48(4)m B+v
39.0(10)i ¥
40.6(8); X,y 340.2 43(2)f DS 46.4(23) | gs=0
38.2(7)k ¥ 49.8(25)! DS $=0
49(3)m B+
898.5 42(2)f DS 42.1(13) | gs=0
44.0(22)! DS gs=0
39(3)m B+
992.2 38(2)f DS 36.7(13) | gs=0
35.3(17) DS gs=0
132mh | 168(4)k ¥ 168(3) 635.6 | 9.5(8)m B4y 9.7(6)
“h 168(6)n ¥ 9.9(10)n DS gs=0
816.6 10.9(11)n Ds gs=0
939.6 | 16.8(13)m Bivy 15.3(8)
14.9(7)n DS gs=0
1093.2 4.5(4)m By 4.7(3)
5.0(5)n DS g9s=0
13255 | 246(2)k ¥ 247(2) 150.6 66(7)n DS gs=0
(87) 252(6)n ¥
496.5 13.0(13)n Ds gs=0
10415 | 13.0(18)n DS gs=0
1166.9 10.0(10)n DS 9s=0
1327, | 282000(3000)0 2282 | 88.2(18)0
(%)
132m
1 | 5000(110)0 599.8 | 13.2(21)0
(87}
667.7 13(4)o
7726 13(4)o

Table 53: Mass 132 continued

Nuclide "Half-Tife,s Gamma branching ratio, %
Value Method T Average | Energy Value Method | Average | Comment
keV
132, 8222(7)o 522.6 | 16.1(6)o
(at)
630.2 | 13.8(6)0
667.7 | 98.7(2)0
772.6 | 76.2(18)o
954.6 | 18.1(6)o
a) BJOSS. b) KER73. ¢) LUNBO.
d) REESS. e) RUD93. f) KER72b.
g) 1ZA72. h) GRAT74. i) NAE72.
j) NUN72. k) BAI75. 1) STO3S.
m) LUN93. n) KER74. o) BROSS.
Table 60: Mass 133. Version 1993-05-10
Nuclide Half-Tife, s Gamma branching ratio, %
~ Value "Method | Average nergy Value Method | Average | Comment
keV
133,
13sn | 1.20(5)a n 1.37(13) 962.2 12(2)c B+
(7/27) | 147(4)b B
133 g 140(3)d ¥ 147.5(20) 816.8 12(3)d Np 9.7(9)
(7/2%) 160(20)e m 9.5(9)i B+
138(12)¢ ¥
148.2(12)g R} 836.9 5.9(6)t Bty
162(6)h vy
1096.2 32(2)d Np
133mpe | 3324(24)) B 647.4 22(3)k
(11/27)
863.9 | 15.5(11)i B+y 15.3(10)
14.3(19)k
912.6 56(8)d Np
914.7 | 10.0(15)d Np
1337e | 7a7(27) v 312.1 70(3)d Nop 72.5(7)
(3/2%) 72.6(7)m DS gs=0
407.9 | 30.9(7)m DS gs=0
1333.4 10.2(6)m DS gs=0
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Table 60: Mass 133 continued

[—Nucllde E " Half-Tife, s Gamma branching ratio, %
. [ Value etho Average nergy Value ethod | Average | Comment
keV
133m; 1 9.0(20)n 647.0 | 99.6(20)n
(19/27)
913.0 | 99.3(20)n
133, 74900(400)n 529.9 | 86.0(20)n
(7/2%)
133m xe | 190000(3000)n 233.2 | 10.3(3)n
(11/27)
13 xe | 453200(500)n 81.0 | 37.0010)n
s) RUDg3. b) BOR73. <) BLO&3.
d) BRAS4. <) STR66. f) ERT73.
g) RUD70. h) FOW74. i) LUN93.
j) BER68.

k) Relative intensities from PARGS and the sum of absolute intensities of 912.6
and 914.7 keV gamma-rays from BRAS4.

i} PRUSS. m) PARGS. n) BROSS.
Table 61: Mass 134. Version 1993-05-10
uclide “Half-Tife, s Gamma branching ratio, %
Value Method verage Energy Value Method [ Average | Comment
keV
3460 | (20(10)a ¥ 1.052(16) 317.8 3.0a DS 92=70%
(o* 1.050(11)b n
554.4 1.7a DS 91=70%
872.2 6.0a DS 93=70%
962.2 1.4a DS 92=70%
mgy | 0.75(M)a v 0.744(4) 1279.0 | 1.10(5)e
0-) 0.744(4)c 8
0.85(10)d g 1352.1 { 0.93(5)e
2631.5 | 0.96(7)e

Table 61: Mass 134 continued

Nuclide Half-life s Gamma branching ratio, %
Value Method | Average Energy Value Method [ Average | Comment
keV
1346y 10.07(5)b n 10.11(10) 115.2 | 49.9(25)d DS 48.7(17) | gs=0
77) 10.3(5)d ¥ 48.4(22)i B+
11.3(3)¢ n
10.3(4)g n 297.0 97(8)d DS 96(3) | gs=0
10.2(3)h g 96(4)i B+
706.3 57(3)d DS $7.5(21) | ga=0
58(3)i B+
1279.1 100(5)d DS 96(3) gs=0
93(a)i B4y
B4pe | 2510(50); ¥ 180.9 | 17.3(14); DS 16.9(9) | gs=0
(o) 16.2(12)k
210.5 | 23.0(16)j DS 21.2(16) | gs=0
19.7(15)k
277.9 | 17.6(14)] DS 18.4(10) | gs=0
19.2(14)k
767.2 27(2); DS gs=0
13%my 1 210.0012)1 2715 79(3)i
87)
134 3150(6)m B 847.0 ( 95.4(10)m DS gs=0
(%)
834.1 [ 65.9(11)m DS 9s=0
1072.6 16.3(6)m DS gs=0
1136.3 11.3(5)m DS gs=0
a) FOG90b. b) RUD93. ¢) RUDS91.
d) KER72. e) FOG39. ) TOM63.
g) LUNSO. h) GRA74. i) LUNS3.
j) BER67.

k) Using relative intensities from MEY76 and the absolute branching
of the 767.2 keV line from BER67.
1) BROSS. m) TAK69.
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Table .62: Mass 135.

Version 1993-05-10

Table 63: Mass 136 continued

Nuclide Hall-Ti1fe s GCamma branching T tio % Nuclide Halfl-Tife, s Gamma ‘branching ratio, %
Value Method | Average | Energy Value Method | Average | Comment Value Method | Average Enek"S‘Yl Value Method T Average | Comment
) keV e
1355 | 1.69(2)a n 1.70(4) 1127.0 | 7.1(11)e Np 1361 | 17.66(9)a n 17.7(4) 332.6 24d DS gs=0
(7/2%) | 1.60(15)b n (ot) 17.5(2)c n
1.662(10)c n 1179.9 | 3.3(S5)e Np 20.9(s)d i 578.6 23d Ds gs=0
1.319(16)d n
1246.2 | 5.0(8)e Np 630.7 13.2d DS g5=0
1279.1 | 6.7(10)e Np 2077.9 28d DS gs=0
13357c | 17.51(4)d n 17.7(2) 2668 | 5.9(13)) Bt 8.5(22) ""6:"1 48(2)e B.v 45.4(9) 1973 | 77(5)e DS 72(4) | gs=0
(7/27) | 18.6(4)f ¥ 10.3(11)k DS 9s=50% (67) 45(5)f ¥ 74(4)g DS =0
13(2)g m 44.8(10)g ¥ 60(6)h B+
19.2(2)h I} 603.4 | 27.7(22); B4~ 30(4)
:gg()?)h ¥ 37(4)k DS 9s=50% 370.1 1163‘5(29);3 gg 15.1(11) ::_g
\ ¥ .
870.3 | 5.1(4)j B+ 5.6(10) 13.3(13)h B+
7.7(8)k DS =
(8) 93=50% 381.4 100(5)e DS 94(5) gs=0
94(5)g DS gs=0
msi 23580(110)1 1315 17(3)j B4y 22.2(12) 78(8)h B+~
(7/2%) 22.5(7)1 1313.0 | 100(5)e DS 97(3) | g0=0
0
1260.4 | 25(5)j B+v | 28.5(10) 94(s)g bs 92
23.6(10))
136 83(3)e B,y 84.5(17) | 1313.0 63¢ DS ga=0
135m X e | 939(6) 526.6 | 81.2(10)1 (27) | 85.1(20)g v 68g DS 2=0
1172
(e 1321.1 21.9¢ DS gs=0
133 25.1(18)g | DS | 25.0017) | gs=0
Xe 32770(70)1 249.8 90(3)!
(3/2%) 24(5)h B+
2289.6 9.9¢ DS gs:o
10.5(5 DS ga=
a) TOM63 b) LUNS0. ¢) RUDS93. e
d) LUN76. ¢) HOF39. {) SAMas.
5)) s h) GRAT4. i) BOR73. a) RUD93. b) RUD7Y. ¢) CRATS.
{() SAMB-S with ground state beta transitio d be 50(10) % d) SCH77b. e) LUN71. f) ERT75.
g eta transition assumed to be 50(10) %. g) WES77. h) LUNS93.
1) BROSS.
Table 64: Mass 137. Version 1993-05-10
Table 63: Mass 136. Version 1993-05-10 Nuclide Hall-Tife, s Gamma branching ratio %
Value Method | Average | ELinergy Value Method | Average | Comment
Nuclide Half-Tife, s Gamma branching ratio, % keV
Value Meth Average Energy alue | Method | Average | Comment
keV 1377 | 2.1(5)a n 2.50(5) 243.6 | 73(4)c DS gs=0
136 (7/27) | 2.58(12)b n
St | 0.923(14)a n 0.922(14) 2.49 13.7 =0
0.75(20)b n .49(5)c ¥ 359.5 3.7(14)c DS gs
B 0.90(10)c n 469.6 15(3)c DS gs=0
554.3 | 24.5(25)c DS g1=0
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Table 64: Mass 137 continued Table 65: Mass 138 continued

Nuclide Hall-life s Gamma branching ratio, %
Naclt - Te-131 b o % )
uclide — Ha ﬂet}ﬁc smerage “CG,-:Y m m;alue L;I'e‘_ti hin /g\verag: at I:r,n":em Value Method Average nekrg\y; “Value Metho ‘Average Comment
keV . e
138 .
137 | 24.2(2)a n 24.31(10) | 6005 | 4.8(5)h DS 4.4(3) | gs=47% Ke | 30 Y ,848(3) 258.4 | 23.3(21)g | B+ 30(4)
(772%) | 24.13(12)b n 4.2(3)i B4y (0%) | 8as(s)j v 32.5012)) | B+
24.7(2)d n
24.3(8)e n 1218.6 | 12.3(13)h DS 12.3(6) | gs=47% 434.6 14691()1:); B+v 18.5(25)
24.5(2)¢ B.n 13.5(9)i. B+v 20.2(9)j Bty
24.4(4)g n 11.9(10)) nty 1768.3 16.6(8)j B4
1302.8 | 4.4(5)h DS 4.0(3 =47% .
3.8((3))': fan (3) | gs=a7% 2015.8 | 11.2(5)j 847
2029.8 | 1.75(20)h DS 93=47% 138
mCs | 174(6)k ¥ 191.7 | 15.4(25)1
(67)
1375, | 241(3)f 8 230.0(21) 4555 | 33.9(21% | g+y | 33.0017) 462.8 19(3)
7/2° 234(6)k g 31(3)m DS 3=67%
) 229?[()8“ 8. @ s ’ 1435.9 | 19(3)
a) ASG75. b) RUD93. <) SAMSS. 138y | 1932(6) 191.7 | 0.53(11)k DS gs=0, «)
d) MARTI. e) SCH72. f) GRA74. 37)
g) PERs9. h) FOG3o. i) LUN93. 462.8 | 27.6(15)k DS 95=0, )
j) HOF31. k) SUG4S9. 1) CAR6S.
m) WES77b. 547.0 | 9.9(10)k DS 9s=0, «)
1009.8 | 30.0{15)k DS gs=0, «)
1435.9 76(4)k DS gs=0,+)
2218.0 | 15.2(15)k DS gs=0, +)
*) Uncertainty in intensity values assumed to be 5% above 30% branching
. ratio and 0% below.
Table 65: Mass 138. Version 1993-05-10 a) ASG75. ’ b) GRA74. ¢) SUG49.
Nuclid Hall-Tife, s G b h d) KRA74. e} RUDS3.
Hehde Value mth:-,de Kverage Energ?m meaue rjs,:a‘;adl ngverag; 2 Lcl:oc::::em f) Using relative intensities from HOF79 and the absolute branching
keV of the 588.8 keV line from HOF3).
g) LUNg3. h) HOF31. i) CARS6S.
1387, | 1.404)a n J) MON72. Kk} CAR71. 1) BROS6.
(o*)
138, 6.5(2)a n 6.27(6) 483.7 | 3.53(25)f 3.60(23)
(2~) | 6.62(9)p B 4.0(6)g B+
5.9(4)c m
6.21(20)d n 533.8 54(4)g B+ 55(3)
6.23(3)e n 56(4)h nty
875.2 | 8.9(10)
1277.5 | 2.37(21)f 2.32(20)
1.8(7)g B+
L
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Table -66: Mass 139.

Version 1993-05-10

Nuclide Half-life,s Gamma branching ratio, %
“Value Method Average | Energy Value Method | Average | Comment
keV
139 2.47(15)a n 2.287(19) 527.7 7.6(7)g
2.7(1)b m
2.27(27)c n 5366 | 5.1(5)g
2.4(2)d n
2.29(2)e n 5712 | 7.4(Th n+y
2.280(11)f n
139 x. | 40.3(7)a g 39.71(14) 175.0 | 18.5(11)I DS 93=21%
(3/27) | 39.68(14) ¥
39.3(7)) B 218.6 52(3) Ds 60(7)
41.2(2)k ¥ ’ 64(4)m B+ 95=21%
B32(6)n DS g3=15%
2898 | 8.5(5)l DS 10.1(11)
11.0(5)m B+ g3=21%
12.6(9)n Ds g3=15%
296.5 | 20.2(11)) DS 23.3(23)
25.0(9)m B+ gs=21%
31.8(23)n DS 93=15%
3935 6.2(3)! DS 7.2(11)
9.1(6)m B+ 93=21%
10.6(3)n DS g3=15%
139¢5 | 556(3)i v 12832 | 7.7(4)l DS 7.6(3) | 9:=83%
(7/2%) 7.5(5)m B+v
14208 | 0.85(5)I DS 0.81(6) | gs=83%
0.70(9)m B+
13984 | 5076(25)0 1659 | 22.0(10)o
(7/27)
a) GRA74. b) SUG49. ¢) KRATA,
d) ASGTs. ¢) ALES0. f) RUD93.
g) Using relative intensities from ROBB35 and the absolute branching
of the $71.2 keV line from HOF31.
h} HOF31. i) CAR69. J) ALVE6S
k) ARC86. 1) LEE80. m) LUN93.
n) FALSS. o) BRO&6

Table 67: Mass 140. Version 1993-05-10

Nuchde

Half-life, s Gamma branching ratio, %
Value Method Average | Energy Value Method Average Comment
keV
140, 0.59(1)a n 0.61(5) 372.4 = 60d
0.89(12)b n 17(15)e
0.86(4)c m
H0x. | 1a3013) ¥ 13.3(3) 557.3 | 5.6(3)e B+ 5.4(3)
(o%) | 15.4(3)g 8 5.0(5)j Np
13.60(10)h v
13.7(2)i ¥ 662.0 | 3.0(8); Np
805.5 | 21.5(8)e B+ 21.3(7)
20(2)j Np
1315.1 7.9(4)e B4~y 8.0(4)
8.2(8)j Np
1413.7 | 12.1(12)j Np
Moo, | 65.7(16)f g 64.0(4) 528.2 | 3.0(6)e B+ 2.96(16)
a7 65.5(7)g I] 2.96(17)k DS g3=40%
63.7(3)h ¥
63.8(12)i ¥ 602.3 | 45.6(17)e B+ 45.6(17)
51(3)k DS 93=40%
9085 | 7.3(4)e B+ 7.6(4)
8.1(5)k DS g3=40%
1200.7 | 4.16(24)k DS 95=40%
084 | 1101300(900)d 537.3 | 24.4(2)d
(ot)
14074 | 145000(30)d 328.8 | 20.7(4)d
(37)
487.0 | 45.9(9)d
815.8 | 23.6(5)d
1596.5 | 95.4(1)d
a) LUN76. b) KRA74. ¢) HER70
d) BROS6. e) LUNS3. fy ALV63.
g) GRA74. h) CAR69. i) ARCS6.
j) OTE3I. k) SCH73b.




Table 68: Mass 141. Version 1993-05-10

Table 69: Mass 142.

Version 1993-05-10

») The ground-state S-transition is assumed to be 10(10)%
(FALS8 indicates an upper limit of 20%), and ay, is taken to be
7.55 for the 69.05 keV gamma-line (= theoretical value for o).

b) HER70.

e) ALV6B.

h) COR67.

k) LUNBO.

n) YAMB32.

a) LUN76.
d) ASG75b.
g) CARS6S.
)) FALSS.
m) RUD93.

¢} BROSS.
f) GRA74.

i) LUN93.
1) ASG75.

o) GEHBL.

Nuclide Half-life, s Gamma branching ratio % Nuclide Hall-1life, s Gamma branching ratio, %
Value Method verage | Energy Value Method Average | Comment “Value ethod Average Enekrg,\)" Value Method | Average | Comment
keV e
Wiy 0.43(3)a n 0.47(3) 191.3 30.0¢ Relative H2x. | 1.242)a v 1.216(21) 533.1 27.8e
"1 0.45(10)b r oh) 1.18(4)b m
0.43(8)b m 303.3 60.0c Relative 1.15(4)c m 571.7 37.0e
1.29(14)d ¥
3373 40.0c Relative 6178 28.2¢
573.8 100.0c Relative 656.8 30.5¢
Mixe | 1.73(1)d n 1.726(9) 118.7 | 20.2(15)i B+ 20.2(13) H2e; ) 1.68(2)a B, v 1.74(3) 359.5 25(3)k B+ 26.5(21)
(5/27) | 1.8(2)e ) . 20(3)j DS 93=10%, ) 2.04(4)f 8 23(3)! Nop
1.7(2)t B 1.68(2)g n
1.720 v 459.3 5.9(12)i A+ 6.5(7) 1.70(2)h n 966.9 11(3)k B+ 9.5(8)
(13)g 6.9(9)) DS g3=10%, =) 1.75(6)h n 9.3(9) Np
1.6(1)h m 1.78(1) n 9.7(22)m
540.1 6.6(9); DS g3=10%, «) 1.684(14)j n
1175.9 | 4.3(14) Np 3.5(7)
909.4 23(3)i B+ 29.0(21) 3.2(8)m
30(3)) DS 93=10%, =)
1326.5 | 12.1(24) Np 10.4(4)
9.4(18)m
oy | 22.2(4)a n 24.5(3) 555.1 3.7(3)n DS gs=0
(772%) | 25.6(3) 8 "2
24.7(4)g T 561.5 4.7(4)n DS gs= Ba | 642(6)a ¥ 632(9) 2316 | 11.2(19)1 Np 12.4(4)
24.3(8)k n (o) 613(6)f B 12.5(4)0 DS g3=0
24.9(2)1 n 583.6 4.4(4)i B+ 4.0(3) 648(12)n ]
24.3(1)m n 3.79(24)n DS gs=0 255.3 | 20.7(2i)l Np 21.1(5)
21.1(5)o DS gs=0
1147.0 | 2.77(20)i B+ 2.78(19)
2.9(7)n DS gs=0 895.2 | 12.6(9)1 Nop 13.9(7)
14.3(5)0 DS gs=0
1194.0 4.4(4)i B4y 4.07(21)
3.95(24)n DS gs=0 1078.7 | 11.4(10)1 Np 11.7(4)
11.8(4)o DS gs=0
Mlpa | 1096(1)c 190.3 46(4)c
(3/27) M2.a | 5470(30)p v 641.3 | a7.4(5)p B+
276.9 | 23.3(19)c 2-)
894.9 | 8.5(14)q
3042 | 25.2(21)
2397.8 | 14.3(23)q
343.7 | 14.2012)
2542.7 | 10.1(17)g
114 | 14100(100)0 ¥ 1354.5 | 1.643(21)0 B+
(7/2%) a) CARS69. b) COR67. c) PATSS.
d) KRA?IL. ¢) BLA&6. f) GRA74.
g) ASG67b. h) REES0. i) LUN8O.
Mice | 2808000(900)c 145.4 | 48.4(4)c JRUD®3. k) LUNg3. 1) SOHB4.
(7/27) m)Using relative intensities from LAR’l_l and the average absolute
branching of the 359.5 keV gamma-line given above.
n) EHR72. o) CHUa3. p) GEHB).
q) BROS6.
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Table 70: Mass 143. Version 1993-05-10

Nuclide Half-life, s Gamma branching ratio, %
~Value Method | Average Energy Value Method | Average | Comment
keV
143m xe | 0.96(2)a m 0.961(20) 139.5 (b)
0.99(14)b ¥
194.2 (b)
18xe | 0.30(3)c g 0.30(3) 90 (d)
0.4(1)d ¥
M3cs | 1.69(13)e n 1.794(8) 195.0 | 14.3(3) B+ 14.3(9)
(3/2%) | 1.76(3) n 12.6(19)m No
1.79(4)g n 16.5(11)n n+vy
1.78(1)h n
1.83(4)i n 2323 | 10.8(7)! B+ 10.2(5)
1.809(9)j n 10.0(9)m Nop
1.60(14)k g 8.6(13)0
306.4 7.8(6)1 B+ 7.5(5)
6.9(12)m Np
7.0(11)o
466.6 9.2(9)1 B+ 6.5(21)
4.3(7)o
3pa | 13.6(2)p g 13.43(18) 2115 25(3)m
(5/27) | 13.2(3)q m
291.2 | 8.2(10)r
7988 | 15.1(15)m
930.4 | 10.7(13)r
W3ra | 354(8)s v 852(6) 620.5 1.0(4)u
3/72%) | s48(10n ¥
621.4 | 0.48(19)u
6433 | 0.7(3)u
1556.4 | 0.42(17)u
M3ce | 118300(700)u 293.3 42(4)u
- (3/27)
43 pr 1173000(3000)u
a) PATSS. b) KRATI. c) AMI72,
d) FALSS. e) AMAG9. f) RIS79.
g) REES0. h) LUNS0. i) ENG3L.
;) RUD93. k) AMAS7 1) LUN93.
m) SOH34. n) HOF31b.

o) Using relative intensities from ROB89 and the absolute branching
of the 195.0 keV line from SOHB4.

p) GRA74.

q) RUNSS.

) Using relative intensities from RAPB5 and the absolute branching
of the 211.5 keV line from SOH84.

t) YAM3) u) BROSS.

s) BJO77.

Table 71: Mass 144. Version 1993-05-10

Nuclide Hall-Tife s Gamma branching ratio, %
. Value Method | Average | Energy ~Value Method | Average | Comment
keV
“e¢xe | 1.15(20)a m
(o%)
e, | 1050143 n 0.987(5) 199.3 46(4)i B+ 46.6(24)
(1 1.000(10)c n 47(3)j n+y
1.00(4)d n
1.00(2)e n 559.8 | 10.4(25)i B+y 9.2(8)
1.12(8)f n 9.1(9)k
0.982(5)g n
1.02(4)h 8.y 639.2 9.3(9)k
7539 | 8.2(18)i B4+ 9.3(9)
9.6(10)k
Miga | 12.3(4)h B,y 11.3(3) 103.9 | 25.7(11)n DS 25.9(10) | gs=0
(ot) 10.7(2)! I} 27(3)o Np
11.9(3)m m
11.5(2)n ¥ 156.6 16.7(8)n DS 16.9(7) gs=0
17.6(18)o Np
172.8 17.0(8)n DS 9s=0
430.5 | 20.2(9)n DS 20.6(10) | gs=0
23.0(23)0 Np
Mera | 39.9(5) ] 40.4(3) 397.3 90(9)r DS gs=0, =)
39.8(6)p ¥
41(3)q B 541.1 38(4)r DS gs=0, =)
584.9 | 10.4(10)r DS gs=0, =)
844.8 | 23.6(24)r DS gs=0, =)
44ce | 24615000 133.5 | 11.1(4)s
(ot) (17000)s

«) Error of gamma-lines not given in the publication. A conservative
estimate of 10 % is assumed here.

a) AHR76. b) AMAG9. ¢) RIS79.

d) REES0. ) LUNSO. r) ENG8I.
g) RUDS93. h) WOH78. i) LUN93.
}) HOF81b.

k) Using relative intensities from MON77b and the average value of the
branching of the 199.3 keV gamma-line given above.

1) GRA74. m) RUNG69. n) CHUS82.
0) SOH84. p) WIL70. Q) AMA67.
r) MON77b. s) BROSS.
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Table 72: Mass 145. Version 1993-05-10

Table 73: Mass 146. Version 1993-05-11

Nuclide - Half-life, s Gamma branching ratio %
’ alue “Method | Average | Energy Value Method | Average | Comment
keV
M5¢s | 0.61(2)a n 0.586(5) 112.6 8.9(8)h DS 9.1(15) | ¢s=3%
(3/72%) | 0.616(20)b n 19(6)i B+y
0.590(20)c 8.7
0.65(4)d n 175.5 | 20.4(20)h DS 20.6(19) | gs=3%
0.58(1)e n 22(6)i B+
0.579(6)f n
0.61(3)g n 199.0 | 13.3(14)h DS 14(3) 99=3%
0.594(13)h v 30(7)i B+v
435.7 8.9(9)h DS 9s=3%
4584 | 4.31(16)c By 4.39(17) 96.9 | 20.2(15)m
(5/27) | 4.5(5) v :
4.2(5)k g 3738 | 6.5(8)m
5.6(6)1 ¥
4175 5.9(7)m
544.1 | 5.1(7)m
“Spa | 24(3) Y 28.5(10) 70.0 | 10.4(20)m
32(4)k B
29.2(8)1 ¥ 118.2 | 3.5(7)m
20(5)n ¥
25(3)o ¥ 169.3 3.1(6)m
355.8 3.7(7)m
H5ce | 230(30)k g 182(4) 234.0 | 8.9(14)m
181(4)p b
186(12)q B 4396 | 6.5(10)m
723.6 59(7)m
1147.6 9.4(15)m
145pr | 21530(70)m 748.3 | 0.43(7)m
(7/2%)
a) ROE74. b) RIS79. c) WOHT73.
d) REEBQ. ) LUNB30. f) RUD93.
g) ENG31. h) RAP82. i) LUNS3.
J) PFE73. k) GRA74. 1) WiL70.
m) BROGG. n) ARG74. o) SKAT?.
p) YAMS0. q) VIL6O.

Nuclide Half-1ile, s Gamma branching ratio, 7
- Value ethod Average Energy Value Method | Average | Comment
keV
Hecy | 0.35(4)a n 0.3221(13) 181.0 | 57(3)h
27) 0.325(10)b n
0.322(1)c n 3324 | 6.4(3)h
0.38(5)d n
0.321(2)e n 557.3 9.2(5)h
0.343(7)f n
0.305(10)g B, 739.0 | 3.02(16)h
46Ba | 2.18(11)g B,y 2.21(6) 121.2 | 14.2¢14); Nop 14.2(4)
(oh) 2.22(7)i y . 14.2(4)] DS gs=0
140.7 23(3)i No 20.3(6)
20.2(6)) DS gs=0
197.0 { 12.7(13)i Np 12.6(5)
12.6(5)) DS gs=0
251.2 | 18.0(20)i Np 19.4(7)
19.6(7)j Ds gs=0
M6m g | 10.0(1)k 258.5 | 93(19)k
(6)
409.9 | 81(16)k
503.1 26(5)k
514.6 31(6)k
702.3 | 10.5(11)k
958.5 13(3)k
146 .
La | 6.27(10)k 258.5 64(3)i Np
27)
409.9 3.9(4)i Np
666.1 5.7(6)i Nop
702.3 6.4(6)i Np
924.6 7.7(8) Np
Héce | s11(a) ¥ 133.5 8.8(5)i No
(%)
218.2 | 22.4(8)i No
264.6 | 8.3(8)i Np
316.7 56(3)i Np
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fable 73: Mass 146 continued

Nuctide Half-1i(e, s Gamma branching ratio, %
Value ~Method Average Energy Value Method verage Comment
keV
M6p,. 1 1449(11)k 453.9 | 48(15)k
(27)
735.7 | 7.4(23)k
1524.7 | 16(5)k
a) ROE74. b) RIS79. <) REE30.
d) ENG8!1 e) RUDS3. f) LUN76.
g) WOH73. h) SCO80. i) SOH34.
j) CHUSS. k) BROS6. 1) YAMS0.
Table 74: Mass 147. Version 1993-05-11
Nuchide Half-life, s ‘Gamma branching ratio, %
Value Method Average Energy Value Method | Average | Comment
keV
Hics | 0.214(30)a n 0.2293(14) 85.2 13.7¢ DS 93=37%
(3/2%) | 0.22901)b n .)
0.235(3)c n 109.7 5.9( DS 9:=371%
0.213(8)d By *)
0.212(10)e B8 2458 2.50 DS 9s=37%
)
596.0 2.3 DS 95=37%
*)
“iga | 0.894(10)c n 0.339(10) 105.2 6.2k
(3/27) | 0.70(6)d B
0.93(5)e By 167.4 14.0f DS g3=41%
0.70(4)g n -)
0.70(5)h n 196.1 6.7 DS 95=41%
0.91(4)i n =)
0.892(1)j n 2493 6.67 DS 91=41%
)
Wiga | a.10(2)c n 4 09(5) 117.6 | 12.7(12)l Np o)
(5/2%) | 4.43(8)e By
4.10(25)g n 1869 | 8.6(5) Nop .e)
4.4(4)h n
4 48(3) n 4384 | 5.5(5) No .)
4.02(1)) n

Table 74: Mass 147 continued

Nuclhde Half-life, s Gamma branching ratio %
~ Value Method verage | Energy Value ~Metho Average | Comment
keV
Wice | 56.4(12)m v 55.7(20) 2183 | 2.7(6) Np .)
(772) | 38(3)n ¥
47(3)o B 268.7 6.3(10)1 Np .e)
65(6)p i)
374.1 3.3(4) Np o)
467.1 2.5(3)1 Np o)
“7pr | 804(18)q 1279 | 8.38(11)q wes)
(s/2%)
314.6 24(3)q ves)
577.9 | 16.3(25)q wen)
641.3 19(3)q eer)
"7 Nd | 948700(900)q 91.1 | 28.0(18)q
(5/27)
531.0 | 13.1(11)q

=) No intensity errors are given in SCH381.
=+)These values depend on the reference line 314.6 keV in the decay
of M7 Pr. SOH&4 uses here a branching ratio of 12.6% (PIN75) whereas
BROB6 gives 24(3) %. Moreover, the decay data given in YAMSI indicate a
branching ratio of 31 % for this gamma-cray. [t may also be noted that
a branching ratio of the 117.6 keV gamma line in '*7 La of 37% can be
deduced from the level scheme given in ROBS39 to be compared to 12.7% in SOH34.
« = «)PIN75 gives branching ratios roughly half of those in BROS6.

a) RIS79. b) REESS.
d) WOHT3, ) SHMB!I.
g) ENG31. h) GAB32.
j) REESS.

¢) RUD93.
f) SCHa1.
i) REE33.

k) Using relative intensities from BLAB6 and the absolute branching of the
167.4 keV line (rom SCH31.

1) SOHs84.
o) GRA74.

m) ARO74b
p) BIR67.

n) AROT4.
a) BROSS.
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Table 75: Mass 148. Version 1993-05-11

Nuclide Half-1life,s Gamma branching ratio %
alue “Method verage Energy Value ethod | Average | Comment
keV
8¢, | 0.146(3)a n 0.146(3)
0.140(12)b n
48p, | 0.6532)a n 0.629(11) 133.5 | 3.88(12)f DS gs=0
o) 0.55(5)b n
0.47(3)c n 215.0 | 2.34(11)0 DS gs=0
0.63(5)d n
0.607(2)e n 415.9 | 3.59(13)f Ds gs=0
0.61(3)f v
444.3 | 2.5421)f DS 93=0
M8ra [ 1.33(2)a n 1.25(10}) 1585 | 56(2)g DS 93=0, )
) 1.428(12)b n
1.55(3)d n 601.9 | 7.7(2)g DS 9s=0, =)
1.42(7)e n .
1.05(1)g ¥ 760.3 8.6(4)g DS gs=0, =)
989.9 9.4(3)g DS g8=0, <}
H8ce | 45(s)h ¥ 53(3) 99.0 | 12.4(8)j DS g3=4%
(ot 48.1(11)i ¥
56(1)j v 121.2 13.2(9)) DS gs=4%
269.5 17.0(12) DS gs=4%
291.7 | 16.7(10)) DS 93=4%
48mp, | 121(5)k ¥ 121(4) 301.7 | 95(8) DS gs=0
(4-) 120(6)1 v
450.8 50(a) DS gs=0
697.5 40(3) DS gs=0
M8p, 1 135(5)k ¥ 136.0(22) 301.7 61(3)! DS 9s=30%
Q) 136.2(24)1 ¥ )
697.5 4.09(18)) DS 93=30%
--)
721.2 4.3(3N DS 93=30%
o)
1022.8 4.8(4) DS gs=30%
--)

*} Uncertainty of the conversion coefficient of the 153.5 keV gamma-ray

not included in the error.
«¢)Error for the ground-state beta branch not included.
c) ENG31.
f) CHUB4.
i) ARO74b.

a) REES6.
d) GABS2.

g) GIL33.

i) ARA33

b) RUDS3.
e} REES33.
h) ARO74.
k) WALS6.

1) IKE79.

Table 76: Mass 149. Version 1993-05-11

Nuclide Haif-lifes Gamma branching ratio %
“Value Method T Average ‘Energy Value ethod Average | Comment
keV
1984 | 0.356(8)a n 0.351(12) T
0.324(18)b n
9ra { 1.07(3) n 1.059(24)
1.04(4)c n
149¢e | s.0(5)d ¥ 5.3(3) 86.4 | 20.2(20)d Relative
5.4(3)e B8
3800 | 34(3)d Relative
8645 7.8(8)d Relative
892.7 8.0(8)d Relative
“9p, | 133012)f ¥ 150(13) 1385 | 11.0(17)h DS 9s=18%
(s/2%) | 174(6)g ¥
135(5)h ¥ 165.1 | 9.9(15)h DS 9s=18%
2583 | 5.7(9)h DS 95=18%
333.0 6.2(9)h DS 93=13%
H9n4 | e230(40)i 114.3 | 18.8(19)i
(5/27)
211.3 | 27.3(18)i
2702 | 10.7(11)i
326.5 4.7(a)
“9pm | 191090(180)i 286.0 | 2.85(17)i
(7/2%)
a) REES6. b) RUD93. ¢j REESS.
d) PFE77. ¢) RUD9I. f) KLI67b.
g) OHY72. h) PIN77. i) BRO3S.
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Table 77: Mass 150. Version 1993-05-11

Table 78: Mass 151 continued

Nuchde Half-11(¢,s Gamma branching ratlo, %
Value Method [ Average | Energy Value Method | Average T Comment
keV
13508a | 0.23(2)a ¥
15014 | 0.84(5)a ¥ 0.85(4)
0.36(5)b n
150¢ce | a.0(6)c ¥ 4.4(4) 109.9 | 100(20)e Relative
(ot) 4.3(6)d ¥
721.9 20(4)e Relative
851.9 21(4)e Relative
1140.5 22(4)e Relative
150p. | 6.2(2)c v 6.3(4) 130.2 301 DS 9s=30%
1) 8.6(8)d ¥
6.1(5)f v 7205 4.3f DS 9s=30%
3.5g Ds §5=30%
7223 6.5f DS 95=30%
5.9g DS g3=30%
852.9 5.7( DS 9s=30%
5.4g DS 9s=30%
1141.3 5.0f DS 9s=30%
5.4g DS 93=30%
a) HEL91. b) RUD93. ¢} ARO74c.
d) PFE77. e) BROS6. {) FOGSs6.
g) KARSS.
Table 78: Mass 151. Version 1993-05-11
Nuclide Half-life,s Gamma branching ratio, %
~Value Method | Average | Energy | Value | Method | Average | Comment
keV
15tce | 1.02(6)a
151 p, 18.90(7)b B.v 189.1 170c Relative
*)
484.6 162¢ Relative
495.4 16lc Relative
880.3 187¢ Relative

Nuchde Half-life, s Gamma branching ratio, %
Value Method | Average | Energy Value Method | Average | Comment
keV
13 Nd | 746(4)a 116.7 47(6)a
3/7%)
2556 | 16.8(22)a
736.8 | 7.2(11)a
1180.6 | 15.0(20)a
151Pm | 102240(150)a 167.7 | 7.3(12)a
(s/2%)
340.1 | 22(3)a
445.6 | 4.0(6)a
717.7 | 4.0(6)a
«) BROB6 gives a different half-life: 4.0(7).
a) BROS6. b) ANDSO0. <) BLAS6
Table 79: Mass 152. Version 1993-05-11
uclide Half-TiTe s Gamma branching ratio, %
alue Method | Average | Energy alue ethod | Average | Comment
keV
152¢, 1.4(2)a ¥ 1.2(3) 97.83 | 42a Relative
(oh 0.8(3)b ¥
1148 100a Relative
152p, 3.24(19)c ¥ 3.46(23) 164.2 | 100e Relative
(3) 3.7(2)d By ‘
284.9 Ble Relative
1363.3 37e Relative
1469.8 78e Relative
152 Ng 684(12)f 250.1 | 21.3¢
(o)
278.5 32.0f
294.6 a.a8f
1522 py | 900(60)f 137.4
2003
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Table 79: Mass 152 continued

Table 81: Mass 154. Version 1993-05-11

uclide Half-1ife s Gamma branchnng ratio, %
alue ethod | Average | Energy Value Method | Average | Comment
keV
152mpm | 451(5)( 121.8 a5(4)f
(")
244.7 | 73(7)
340.4 31(3)f
1097.1 | 29(3)f
14375 | 22.7(20)¢
152pm | 246(6)f 121.8 | 15.72(22)C
ah)
244.7 | 0.51(9).
841.4 | 2.203)
961.1 | 1.9(3)f
a) TAG90. b) AYS91. <) HIL33.
d) ANDS0. e} KARS3. f) BROSS.
Table 80: Mass 153. Version 1993-05-11
“Nuclide Half-1ife, s Gamma branching ratio, %
Value etho Average | Energy Value Method | Average | Comment
keV
183p, | 4.28(11)a B.v
15384 | 28.9(4)a B,y
153pm | 315(1)a By 119.8 6.0b
(s/27)
1273 14.0b
175.4 2.0b
132.9 2.7b
133¢m | 168200(300)c I} 1032 | 28.3(6)d
G/2%)
a) ANDSO. b) BLASS. ¢) BAB70.

d) BROSS.

Nuchide Haif-life,s Gamma branching ratio %
Value ‘Method Average Energy Value Meth Average | Comment
keV
154 p, 2.3(1)a Xy 70.3 73.8a Relative
162.4 100.0a Relative
932.1 76.9a Relative
956.9 44.7a Relative
154nq [ 25.9(2)b By 25.9(2) 130.2 61c Relative
(ot 26(2)c ¥
151.9 100c Relative
180.9 63c Relative
799.8 8lc Relative
154mpm | 162(6)d 184.9 39(s)d
(3.4)
547.0 | 13.3(18)d
839.8 | 2.7(5)d
1358.6 11.4(15)d
1440.5 25(5)d
4+1440.7
B4pm | 102(12)d 184.9 | 4.3(12)a
(0.1)
839.8 | 12.9(21)d
1358.6 | 0.25(7)d
1394.0 13(7)d
14407 | 0.22(7)d
2059.0 19(4)d
2141.2 | 11.0(18)d
a) KAWas3. b) AND90. c) KARSS.
d) BRO&S.
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Table 82: Mass 155. Version 1993-05-11 Table 83: Mass 156 continued

Noctide RalirT 157es Samma branching Ta oW Nuchde Halfl-li1fe s Gamma branching ratio %
- y 70
Toe Method | Average | Energy Valoe Method Average | Comment Value "Method | Average Enekree'/ Value [ Method | Average | Comment
keV
156 7
N Xo | 8s(2) 180.7 | 100a Relative (Of)“ (‘gl‘gg’: 6463 1 T.0(3)
8.9(2)b Py . 311.8 | 10.2(5)f
418.9 32a Relative
955.1 48a Relative 1230.7 | 8.8(s)t
12425 | 6.6(5)f
135pm | 41.5(2)b By 41.5(3) 409.8 2.0d
(s72%) | 48(a) v a) ANDSO. b) MACSS. ¢) OKA86b.
725.4 5.0d d) GRES&7. e) HEL90. . ) BROB86.
g) BLAS6. h) BAB70.
762.0 1.4d
778.6 7.3d
1556m { 1326(12)e 104.3 | 75(4)e
(3/27) ‘
141.4 | 2.03(3)e
245.7 | 3.80(20)e .
Table 84: Mass 157. Version 1993-05-11

Nuclide Half-lTife, s Gamma branching ratio, %
a) OKAS6. b) AND90. ¢) BAKS2. v . A -
d) BLASS. ) BROES. alue Method T Average Enel:'eg\); Value T Metho Average | Commen
157pm | 1050(12)a 8
1575m | 483(2)a By 483(4) 196.4 32f Relative
) 480(60)b v
Table 83: Mass 156. Version 1993-05-11 480(30)c ¥ 197.8 100f Relative
. . . . 402(24)d ¥
Nuclide Half-life s Gamma branching ravtio, % .
alue Method | Average | Energy Value “Method T Average omment 487(8)e Xy 394.2 24.0f Relative
keV 844.0 | 9.3f Retative
156 g | 5.47(11)a By
(o+) 1576y | $4540(140) 318.7 | 13(3)f
5/2
156 pry | 26.70(10)a By | 2671(7) | 117.4 | 13.8(7)e ps gs=0 (5/2+4) 3705 | 4s010)0
(&) | 28201106 ¥ '
29(2)c X,y 1733 | 52.0(20)e DS g5=0 410.7 | 76015)
26.7(1)d Xy
2673 | 13.3(7)e DS gs=0 6193 | 16(3)
1147.3 20.5(1)e DS gs=0
a) AND90. b) DAU73. ¢) KAFT3.
156 d) MACS6. e) BAKS0. f) BRO&6.
Sm 33800(1000)f 87.6 23.3g
(0+)
165.8 14.7g
203.8 23.0g
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Table 85: Mass 158. Version 1993-05-11 Table 87: Mass 160. Version 1993-05-11

- - - - s hin ratio, %
Nuclide Half-life s Gamma branchin ratio % Nuclide Half-lifes Gamma branc £ s
Value Metho. verage | Energy Value Method | Average omment alue Method T Aversge Enekrfyv Value T Method | Average | Comment
keV
160
158pn | 4.3(5)a 8.7 Sm g.zs;;t))a ﬂ"y 9-6(3) 109.7
1585m | 313(2)a B.v 320(3) 189.4 | 15.1(20)c No
(0+) 312(12)b v 160 i
331(5)c v 224.1 | 8.5(10)c Np (o_b;u 2}2:;: : 38(4) 172.6 | 1001 Relative
24. 6(1 50(10)d v 4111 S6f Relative
324.5 | 10.6(12)c Np 53(10)e B.r .
3617 | 6.609)c Mo 513.6 | 60f Relative
{ 363.6 { 12.4(16)c Np 821.6 49 Relative
58 . 36. b) ANDS0. BAKS2.
l(lg)u 2754(12)d 8 +897.7 | 10.4(5)e :)) Taces e)) MORTS F)) BROSS.
944.1 | 25.0(5)e
977.1 | 13.5(7)e
a) AND90. b) MACB6. <) BAKS0.
d) MUNS6S. BROSS. .
) © 86 Table 88: Mass 161. Version 1993-05-11
Nuclide Half-life,s Gamma branching ratio, %
alue Method | Average nergy Value Meth Average | Comment
keV
ab : . i -05-
Table 86: Mass 159. Version 1993-05-11 1618, | 273)a Y 25.9(24) 91.9
Nuclide Half-1Tife,s Gamma branching ratio % 24(4)b By
Value "Method | Average | Energy ue | Method verage | Comment 163.7
keV
293.9
195m | 15(2)a v 11.4(3) 189.8 | 100¢ Relative
(s/2) | 1137015 B,y 314.3
254.4 21.2¢ Relative
797.2 | 13.2¢ Relative 161gd | 222(6)c 102.3 | 14.0(8)c
) (5/27)
862.0 | 39.6¢ Relative 314.9 22.9(9)¢c
360.9 | 60.6(15)c
159py | 1084(5)d g 95.7 | 4.26e
(5/2+)
102.5 | 3.96e 161y | 597000 74.6 | 9.8(22)c
(372%) | (2000)c
121.9 2.38¢ 88.0 0.21(4)c
596.0 | 1.98e 103.1 | 0.114(14)c
159G4 | 66800(300)( 363.5 | 11(3)¢
(3/2-) a) MACB86. b) AND90. <) BROSS.
a) MACa6. b) AND90. ¢) WIL37.

d) MUNsS. ¢) BLASS6. f) BROS6.
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Table-89: Mass 162. Version 1993-05-11

Table 91: Mass 164. Version 1993-05-11

Nuchide Half-life,s Gamma branching ratio % i
Value Method | Average | Energy Value Method | Average | Comment
. keV
182py | 10.6(10)a B.v
18264 | si16(18)b 4028 | 46(2)b
(ot)
4416 53(5)b
1627y | 462(12)b 185.0 | 15.3(22)b
(17) 41853
260.1 79(s)b
8075 | 45(4)b
883.1 | 39(4)b
a) AND90. b) BROS6.
Table 90: Mass 163. Version 1993-05-11
Nuchde Half-Tife,s Gamma branching ratio %
Value Metho Average | Energy Value Metho Average | Comment
keV
183Ga | 68(3)a ¥ 214.0 7.4b
287.3 16b
373.4 4.0b
1562.0 5.8b
1684.5 5.1b
163
Tb | 1170(18)¢ 351.2 | 26(3)c
(3/2%)
389.3 24(3)c
421.9 | 11.4(13)c
4945 | 22.4(14)c
a) GEH32. b) BLASG. <) BROSS.

Nuchide Hall-i1fe s Gamma branchuing tatio, %
: Value Method [ Average | Energy Value “Method | Average omment
keV
164Gd | 45(3)a 8
(o)
16415 | 180(6)b 168.8 | 24.0(17)b
(%)
215.1 | 20.0(10)b
683.4 | 20.0(16)b
754.8 | 22.1(18)b
a) GRES8. b) BRO36.
Table 92: Mass 165. Version 1993-05-11
Nuclide Half-life,s Gamma branching ratio, %
alue Method | Average | Energy Value Metho Average | Comment
keV
1657y | 127(6)a ¥
165m py | 75.4(4)p 108.2 | 3.01(12)b
$15.5 1.56{14)b
165py | 8402(22)b 94.7 | 3.6(5)b
279.8 | 0.50(7)b
361 7 | 0.84(11)b
6334 | 057(7)b
7153 | 0.53(6)b
a) GRE&3. b) BROS6




1£°]

ABZ90
ACHT74
ACH74b

AHRT76
AHR76b
ALESS8
ALES80

ALT90
ALVé68
AMASG67

AMAG69
AMI72
AND90

ARAS83

ARC66
ARO74

ARO74b
AROT74c¢
ASGT5

ASG75b

AYS87

o5 =
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