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Nuclear decay data used for dose calculations were compiled for 162 nuclides with half

lives greater than or equal to 10 min that are not listed in ICRP Publication 38 (Publ. 38) 

and their 28 daughter nuclides. Additional 14 nuclides that are considered to be important 

in fusion reactor facilities were also included. The data were compiled using decay data sets 

of the Evaluated Nuclear Structure Data File (ENSDF), the latest version in August 1997. 

Investigations of the data sets were performed to check their consistency by referring to recent 

literature and NUBASE, the database for nuclear and decay properties of nuclides, and by using 

the utility programs of ENSDF. Possible revisions of the data sets were made for their format 

and syntax errors, level schemes, normalization records, and so on. The revised data sets were 

processed by EDISTR in order to calculate the energies and intensities of a particles, f3 particles, 

'Y rays including annihilation photons, internal conversion electrons, X rays, and Auger electrons 

emitted in nuclear transformations of the radionuclides. For spontaneously fissioning nuclides, 

the average energies and intensities of neutrons, fission fragments, prompt 'Y rays, delayed 'Y rays, 

and f3 particles were also calculated. The compiled data were presented in two types of format; 

Publ. 38 and NUCDECAY formats. This report provides the decay data in the Publ. 38 format 

along with decay scheme drawings. The data will be widely used for internal and external dose 

calculations in radiation protection. 
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1 Introd uction 
Nuclear decay data for extensive kinds of radionuclides are required in dose calculations for 

radiation exposure from radionuclides. The decay database most widely used in dose calculations 

is that compiled by the Dosimetry Research Group of the Health Science Research Division at 

Oak Ridge National Laboratory (ORNL). The abridged form of the database was published as 

Publication 38 (Publ. 38)1) of the International Commission on Radiological Protection (ICRP) 

in 1983, and the complete listing along with f3 particle spectra was published as the "ICRP 

38 collection"t of NUCDECAy3) in 1993. The database has been used in calculating dose 

coefficients for internal exposure from inhaled and ingested radionuclides4- 10) and for external 

exposure from radio nuclides distributed in the environment.!l) The database is also used as a 
built-in database in the computer programs LUDEP,12) IDSS,13) and GENMOD,14) for internal 

dose calculation. 

The nuclear decay database of Publ. 38 was compiled from decay data sets of the Evaluated 
Nuclear Structure Data File (ENSDF)15, 16) using the computer program EDISTR,17) which was 

designed to calculate energies and intensities of the nuclear and atomic radiations associated 

with the nuclear transformation. The ENSDF used as input data in Publ. 38 was mainly pre

pared in the 1970s. Publ. 38 covers the decay data for radionuclides with half-lives 2:: 10 min and 

their daughters; the total number of radionuclides listed is 820. The decay database has been 

adequate for dose calculations for radionuclides which are important in medical, environmental, 

and occupational exposures. It is required, however, to enhance the database for dose calcula

tions for radionuclides which will be important in the development of accelerator-based intense 

neutron beam1S) and thermal fusion reactors.!9) A great deal of data on nuclear structure and 

decay has been reported after the publication of Publ. 38. These data have been compiled in 

the ENSDF and are available now for the enhancement of Publ. 38. 

In the present study, the nuclear decay data for radionuclides that are not listed in Publ. 38 
are compiled from the recent ENSDF. As the first step, this report presents the decay data for 
the radionuclides with half-lives 2:: 10 min. Several radionuclides, such as 52V, 94mNb, IS5mW, 

etc., which have half-lives < 10 min but are important for the safety assessment of fusion reactor 

facilities are also included. The compiled data are presented in two types of format, Publ. 38 and 

NUCDECAY formats. The data will be widely used for internal and external dose calculations 

in radiation protection. 

2 Method 

2.1 Decay Data Sets of the ENSDF and Data Evaluation 

According to NUBASE,20) the database for nuclear and decay properties of nuclides in their 

ground and isomeric states, the number of radionuclides with half-lives 2:: 10 min is 1020 for the 

mass numbers, A, up to 277. Figure 1 shows the distributions of the number of radionuclides, 

tThe number of nuclides involved and data format are different between Publ. 38 and the "ICRP 38 collection" 
of NUCDECAY. The "ICRP 38 collection" of NUCDECAY contains the decay data for 820 nuclides listed in 
Publ. 38 plus 18 additional nuclides. The data format of the "ICRP 38 collection" is designed to be used in 
computing the specific effective energy (SEE) by the computer program SEECAL. 2) In this report, however, the 
"ICRP 38 collection" of NUCDECAY is called "Publ. 38", unless otherwise stated. 
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as a function of the half-life ranges. The total number of radionuclides with half-lives ~ 10 min 

that are listed in Publ. 38 is 763,+ and therefore, the remaining 257 radionuclides and their 

daughters are the subject of the present compilation. 

Tables 1 and 2 show the lists of the decay data sets for the radionuclides studied. The decay 

mode and the branching fraction of each decay mode are taken from NUBASE. Figure 2 shows 

the flow of the compilation of the decay data in this study. The latest version of ENSDF for 

A = 1 ,.... 266 was obtained from the National Nuclear Data Center (NNDC) of the Brookhaven 

National Laboratory (BNL) in August 1997. The decay data sets were extracted from the 

ENSDF for the radionuclides with half-lives ~ 10 min that are not listed in Publ.38 and their 

daughters and 14 radionuclides that are important in fusion reactor facilities. In Publ. 38, the 

isomeric states are defined as the excited states with half-lives ~ 1 min, and therefore, these 

isomers were treated as different data sets from those of the parent nuclides. 

The ENSDF data sets are the compilation of experimentally measured data, and many 

decay data sets are incomplete for calculating the absolute energies and intensities of radiations 

because of limited data from experiments. Therefore, the analysis and possible revision were 

performed for all the data sets, as described below. 

Literature sources relating to the nuclides of interest issued after 1990 were searched by 

Nuclear Science Reference (NSR)21) and were reflected in the data evaluation. The information 

in ENSDF has been reviewed and updated by mass chains with a cycle of approximately 6 years, 

and the literature sources issued before 1990 are referred in the latest ENSDF of 1997. 
To achieve unified data expression, decay energies (Q values), excitation energies of isomers, 

half-life and spin and parity values of initial and final states were referred to those of NUBASE 

and updated, if any differences were found. 
The analysis of the data sets was performed using utility programs distributed from NNDC. 

The programs used are: 

FMTCHK: This program checks the format of an ENSDF formatted file to verify that it 
conforms to the manual for preparation of the ENSDF data sets.15,16) Format and syntax 

errors found were corrected. 

GTOL: This program calculates the net feedings at the ground and excited levels from the 
input ,-ray intensities and internal conversion coefficients and compares them with the 

input values of the BETA, Ee, or ALPHA record.§ The difference in the net feedings given 

in the data sets from those calculated by GTOL were analyzed, and the input values were 
revised if necessary. 

LOGFT: This program calculates logft values for f3 decay, the partial capture fractions for 

electron capture, the electron capture to positron ratio in the case of positron decay, and 

the average f3 particle energies. 

HSICC: This program calculates internal conversion coefficients from the tabulated values 
calculated by Hager and Seltzer22) and Dragoun et al .. 23) It is noted that HSICC gives 

P 80Ta is an electron capture decay nuclide of half-life 1.0 x 1013 y in Publ. 38. On the other hand, the nuclide 
is considered to be a stable one in NUBASE, and therefore is not included in Figure 1. 

§In this report, symbols used in ENSDF records are denoted by the characters of typewriter face. Definitions 
of the symbols are described in the ENSDF manual. 15, 16) 
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the internal conversion coefficients for, rays of electric transitions El - E4 and magnetic 

transitions Ml - M4 due to the limitation of the original data tables. 

EDISTR does not refer to the information of continuation records, ~ such as average (3 

particle energies, partial capture fractions for electron capture and internal conversion coefficients 

calculated by LOGFT and HSICC. However, the calculation and addition of the continuation 

records were carried out using LOGFT and HSICC, if these records were missing in the original 

data sets. The quantities of the continuation records are used in the calculation by RADLST,24) 

as discussed in subsection 3.3. 

In the cases where spontaneous fission occurs, EDISTR calculates the energies and intensities 

of radiations concomitant with spontaneous fission. To calculate these quantities, EDISTR 

requires the fission decay fraction, fSF, the average number of neutrons emitted per fission, ii, 

and the atomic number, Z, and the mass numbers, A, of the parent nuclide. Since the ENSDF 

does not contain the information on ii, the values of ii were taken from a data table presented 

by Hoffman et al.,25) and the data sets for spontaneous fission were created. 

2.2 Calculation by EDISTR 

After the analysis and revision, the decay data sets were processed by EDISTR in order to 

calculate the energies, E(i) (MeV), and intensities, y(i) ([Bq s]-l), of a particles, {3 particles, , 

rays including annihilation photons, internal conversion electrons, X rays, and Auger electrons. 

For spontaneously fissioning nuclides, the average energies and intensities of neutrons, fission 

fragments, prompt, rays, delayed, rays, and (3 particles were also calculated. A comprehen

sive description of the theoretical and numerical techniques employed in EDISTR is described 
elsewhere. 17) 

The following improvements were made to EDISTR. First, internal conversion coefficients 

for, rays of E5 and M5 transitions was incorporated into a built-in data table. EDISTR uses 
the built-in data table of theoretical internal conversion coefficients22,23,26) to calculate the E(i) 
and y( i) of internal conversion electrons. The table covers the internal conversion coefficients for 

, rays of multipolarities El - E4 and Ml - M4. To calculate the emission of internal conversion 

electrons for the E5 and M5 transitions, the table was extended using the data calculated by 

Band and Trzhaskovskaya.27) Second, the maximum storage capacities for ENSDF records were 

increased in order to process complicated decay schemes. The original numbers are 100 for the 

LEVEL record, 400 for the GAMMA record, and 100 for the ALPHA, or BETA, or EC record. Since 
the capacities were not adequate for processing the decay data sets of 153Dy and 167Lu, these 

numbers were increased up to 300, 900, and 300, respectively; 
Decay scheme drawings were prepared by the computer program SCHEME using output files 

from EDISTR. SCHEME was improved to produce the decay scheme drawings as the Postscript 

file. 

'If If all the information for a given record type cannot be contained on a single card, additional cards, called 
"continuation record" , are used to describe the quantities such as average f3 particle energies, internal conversion 
coefficients, etc. 
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3 Results and Discussion 

3.1 Evaluation of Decay Data Sets 

The results of the evaluation of the decay data sets are shown in Tables 1 and 2. Remarks 

relating to the data evaluation are described in the comment column. For the nuclides whose 

decay data were not compiled, the mass number and element symbol are shadowed in the tables 

and the reasons are given in the comment column. The remark of "No data set" means that 

the corresponding data set was not included in the ENSDF. "No scheme" means that the decay 

mode and the half-life are given but the decay scheme is not proposed. "Insufficient information" 

means that a tentative decay scheme is proposed but is not adequate to calculate the absolute 

energies and intensities of radiations. 

There are several nuclides whose decay data are not compiled but no remarks are given in 

the comment column. It indicates that the data sets showed intensity and energy imbalances. 

EDISTR calculates the intensity and energy balances of the decay data sets in the diagnosis of 

their consistency and provides a warning for the following cases: 

(1) The total intensity to the ground and isomeric states of the daughter differs from 100% 

by more than 10%. 

(2) The total intensity from the parent differs from 100% by more than 5%. 

(3) The total energy of all radiations differs from the Q value by more than 5%. 

In such cases, the reasons for the differences were analyzed, and the decay data were excluded 

from the compilation if the reasons for the differences were not resolved. 

In the decay data set of 130Ce, last updated in 1990, only one I ray of 0.1308 MeV has 

been assigned to the decay of 130Ce. Recently, Xu et al. 28) proposed a detailed decay sche~e 
for 130Ce. The full list of the decay data set was prepared based on the proposal, and is given 

in Table 3. The format and definition of the list are described elsewhere.15,16) 

3.2 Compiled Data 

The compiled data were prepared in two types offormat, Publ. 38 and NUCDECAY formats, 

and are available as ASCII files. Of these, the data in the Publ. 38 format along with the decay 

scheme drawings are presented in Appendix A. Radiation type abbreviations used in the data 

tables are given in Table 4. 
The total number of the decay data compiled in this study is 204, which consist of 162 

nuclides with half-lives ~ 10 min, 28 daughters and 14 nuclides for the fusion facilities. It is 
shown from Figure 1 that the decay data compiled in Publ. 38 and the present report cover 925 
radionuclides out of 1020 ones with half-lives ~ 10 min in NUBASE. 

It is noted that an important difference between Publ. 38 and NUCDECAY formats is that 

the former limits the number of radiations listed while the latter does not. As described in 

Appendix A, the data in the Publ. 38 format omits radiations below a specified cutoff value of 

energy in order to limit the number of radiations to 175. Then, the use of the data in the Publ. 38 

format causes the underestimation of dose for radionuclides that emit a number of radiations. 

For instance, in the case of 153Dy that emits 3620 radiations per decay, the radiations that 

contribute less than 0.2% to the total energy of radiations are omitted in the data with the 
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Publ. 38 format, and the energy of the omitted radiations reaches 30.4% of the total energy of 

all the radiations. The information for the listed and omitted radiations are shown in the last 

part of the table in Appendix A for each nuclide. This helps to see the percentage of the energy 

of the omitted radiations. 
The decay data of several nuclides that constitute the decay chains of 158Er, 160Er, 171Ta, 

221 Rn, 232pu and 252Es were not compiled because of the limitation of the available decay data 

sets. The compilation of the missing data will be executed when their decay data sets are 

completed. 

3.3 Comparison with RADLST 

The computer program RADLST24) calculates the energies, intensities and dose rates for 

the nuclear and atomic radiations from the ENSDF and produces listings and computer files 

in variety of forms. The mathematical and physical bases of both EDISTR and RADLST 

are similar. However, EDISTR recalculates such quantities as internal conversion coefficients, 

average f3 particle energies, and electron capture fractions, while RADLST relies upon these 

data given as the continuation records by the evaluators of the data sets. It was pointed out 

that a significant difference is found in the calculated results between EDISTR and RADLST in 

the case that the internal conversion coefficients are not given in the data set.29) This is because 

RADLST does not calculate the emission of internal conversion electrons for such data sets. 

In the present study, the continuation records for the BETA, EC and GAMMA records were 
calculated by LOGFT and HSICC and inserted into the data sets, if the records were missing 

in the original ones. It was found using these data sets that the agreement of the calculated 

results between EDISTR and RADLST is good. The results indicate the validity of the revised 

data sets for use as the input data of dose calculations. 

4 Summary 
The nuclear decay data used for dose calculations have been compiled for 204 radionuclides 

from the recent ENSDF. The compiled data are presented in two types of format, Publ. 38 and 
NUCDECAY formats, and are available as ASCII files. The data in the Publ. 38 format along 

with the decay scheme drawings are presented in this report, which enhances the decay database 

of ICRP Publ. 38. The compiled data in this study will be widely used for internal and external 

dose calculations in radiation protection. 
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Table 1. List of radionuclides studied and comments on the evaluation of the decay data sets. 

NO.*l Nuclide 
Decay mode*2 

Half-life Comment (%) 
1 38 8 (3- 100 170.3 m 

2 34mCl EC, (3+ 55.4 

IT 44.6 
32.00 m 

3 

4 34Cl EC, (3+ 100 1.5264 s 

5 42Ar (3- 100 32.9 y 

6 44Ar (3- 100 11.87 m 

7 
:4~Ca .. 

2(3- ? Insufficient information. 

8 (3- ? 
5.1E+19 y 

Insufficient information. 

9 50V EC, (3+ 83 

10 (3- 17 
1.5E+17 y 

11 "7fJQS: >.;,1:> {'( 
"ijl" ~ . ~ 2(3- 100 1.09E+21 y No data set. 

12 728e EC 100 8.40 d 

13 :.1J2~; 2(3- 100 1.21E+20 y No scheme. 

14 78Rb EC, (3+ 100 17.66 m L (3064keV) and G (1086.79keV) records were removed. 

15 84mRb IT 100 20.26 m 

16 84y EC, (3+ 100 40 m *3 NB was added. 

17 84y EC, (3+ 100 4.6 S *3 

18 85my EC, (3+ ~ 100 4.86 h Two L records (743.13, 767.27keV) were added. 

19 85y EC, (3+ 100 2.68 h IBE04 was recalculated. 

20 87my EC, (3+ 1.57 

IT 98.43 
13.37 h 

21 

22 JJ4ir~ EC, (3+ 100 25.9 m No scheme. 

23 87Zr EC, (3+ 100 1.68 h 

24 '." '·w!'"! 'l'/ ,.~%, /,. 2(3- 100 3.9E+19 y No data set. 

25 9lmNb 
EC, (3+ 7 

60.86 d 
IBE was recalculated. BR of both decay modes were 

26 IT 93 revised based on a new reference. 05 

27 91Nb EC, (3+ 100 6.8E+2 y 

28 92mNb EC, (3+ 100 10.15 d 

29 92Nb EC, (3+ ~ 100 3.47E+7 y 

30 9lMo EC, (3+ 100 15.49 m 

31 J!1_; 2(3- 100 1.02E+19 y Insufficient information. 

32 lO2Mo (3- 100 11.3 m ICc 06 was calculated. 

33 lO2Tc (3- 100 5.28 s 

34 95Ru EC, (3+ 100 1.643 h IBE was recalculated. 

01 Data set number. 
02 a = a decay, EC = electron capture, {3+ = {3+ decay, {3- = {3- decay, IT = isomeric transition, 2{3-

double {3- decay, SF = spontaneous fission, {3+SF = {3+ delayed fission, {3-SF = {3- delayed fission. 
03 Assignment to the ground state or isomeric state is uncertain in NUBASE. 
04 IBE = Net feeding at each level from {3- or EC + {3+ decay. 
05 Phys. Rev. C47, 2598 (1993). 
06 ICC = Internal conversion coefficient. 

- 8 -
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Table 1. continued. 

No. Nuclide 
Decay mode 

I Half-life Comment (%) 
35 97mRh EC, (3+ 94.4 

46.2 m 
36 IT 5.6 

37 97Rh EC, (3+ 100 30.7 m 

38 98Rh EC, (3+ 100 8.7 m 

39 98Pd EC, (3+ 100 17.7 m 

40 99Pd EC, (3+ 100 21.4 m 

41 
111"!~d 

(3- 27 
5.5 h 

DCC was put in TI field of G record for 70.44keV 

42 IT 73 '"Y ray. IBE was recalculated. 

43 l1lpd (3- 100 23.4 m 

44 112Pd (3- 100 21.03 h Error of Q value was corrected (30-+288keV). 

45 lOlAg EC, (3+ 100 11.1 m 

46 105mAg 
EC, (3+ 0.34 

7.23 m 
47 IT ~ 100 No NR. 

48 l1lmAg 
(3- 0.7 NR and BR were corrected. 

64.8 s 
49 IT 99.3 

50 113Ag (3- 100 5.37 h 

51 105Cd EC, (3+ 100 55.5 m 

52 ll1mCd IT 100 48.54 m 

53 IJ~Gd 2(3- 100 34E+18 y No data set. 

54 118Cd (3- 100 50.3 m 

55 lO7In EC, (3+ 100 32.4 m !BE was recalculated. NB was changed (1.05-+1.0). 

56 lO8mIn EC, (3+ 100 39.6 m 

57 lO8In EC, (3+ 100 58.0 m IBE was recalculated. 

58 109mIn IT 100 1.34 m 

59 112mIn IT 100 20.56 m 

60 118In (3- 100 5.0 s 

61 108Sn EC, (3+ 100 10.30 m 

62 109Sn EC, (3+ 100 18.0 m 

63 113mSn 
EC, (3+ 8.9 

21.4 m 
64 IT 91.1 

65 118Sb EC, (3+ 100 3.6m 

66 
. 12~Sb· 

(3- 85 Insufficient information . 
17.7 m 

67 IT 15 Insufficient information. 

68 1,Te EC, (3+ 100 15.2 m 

69 117Te EC, (3+ 100 62 m 

70 118Te EC 100 6.00 d 

71 119mTe EC, (3+ ~ 100 4.70 d 

72 119Te EC, (3+ 100 16.03 h 

73 128Xe> 2(3- 100 2.2E+24 y No data set. 

74 130Te· 2(3- 100 7.9E+23 y No data set. 

75 1181 EC, (3+ 100 13.7 m 

76 1191 EC, (3+ 100 19.1 m 

- 9 -
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Table 1. continued. 

No. Nuclide 
Decay mode 

Half-life Comment (%) 
77 l24CS EC, f3+ 100 30.9 s IBE was recalculated. 

78 l24Ba EC, f3+ 100 11.0 m 

79 l27Ba EC, f3+ 100 12.7 m 

80 l29mBa EC, f3+ ~ 100 2.16 h NB was assumed to be 0.41. 

81 l29Ba EC, f3+ 100 2.23 h 
82 l29La EC, f3+ 100 11.6 m 

83 l30La EC, f3+ 100 8.7m 

84 

85 
l32mLa EC, f3+ 24 

IT 76 
24.3 m 

86 l33La EC, f3+ 100 3.912 h !BE was recalculated. NR was changed (0.016-+0.025). 

87 l30Ce EC, f3+ 100 22.9 m Data set was prepared using a new reference.- 7 

88 l31Ce EC, f3+ 100 10.2 m NR was assumed to be 0.22. IBE was calculated. 

89 l32Ce EC, f3+ 100 3.51 h 
90 l33mCe EC, f3+ 100 4.9 h 
91 l33Ce EC, f3+ 100 97m 

92 l46Ce f3- 100 13.52 m 

93 l34Pr EC, f3+ 100 11 m *8 

94 l34Pr EC, f3+ 100 17 m *8 IBE was recalculated. 

95 l35Pr EC, f3+ 100 24 m IBE was recalculated. BR and NB were added. 

96 l40Pr EC, f3+ 100 3.39 m 

97 l46Pr f3- 100 24.15 m 

98 l35Nd EC, f3+ 100 12.4 m IBE was recalculated. BR and NB were added. 

99 l37Nd EC, f3+ 100 38.5 m 

100 l40Nd EC 100 3.37 d 

101 l44Nd 0: 100 2.29E+15 Y 

102 l&INd'i ;; v ,~:, \ 
2f3- 100 2.1E+19 y No data set. 

103 l52Nd f3- 100 l1.4m 

104 l40Pm EC, f3+ 100 9.2 s NT (1.0) was removed . 

105 .... ".~. ~ .... ,,' " .. " ~h'·.', : 
f3- ~ 100 13.8 m Insufficient information. 

106 l52Pm f3- 100 4.12 m 

107 l40Sm EC, f3+ 100 14.82 m 

108 l48Sm 0: 100 7E+15 y 

109 l52mEu IT 100 96 m 

110 l54mEu IT 100 46.3 m 

111 l59Eu f3- 100 18.1 m 

112 l50Gd 0: 100 1.79E+6 y 

113 ~A!I.11i '9 .' .' .. , EC, f3+ ? 20m No data set. 

114 l48Tb EC, f3+ 100 60m IBE was recalculated. 

115 l52Tb EC, f3+ 100 17.5 h 
-7 Reference 28). 

_8 Assignment to the ground state or isomeric state is uncertain in NUBASE. 

- 10-
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Table 1. continued. 

No. Nuclide 
Decay mode 

Half-life Comment (%) 
116 

;;:~.e,_ 
EC, (3+ 98.2 

22.7 h 
117 IT 1.8 Insufficient information. 

118 
~;i' 

EC, (3+ 78.2 IBE was recalculated. 

IT 21.8 
9.4 h 

119 Insufficient information. 

120 163Tb (3- 100 19.5 m 

121 151Dy 0: 5.6 
17.9 m 

122 EC, (3+ 94.4 

123 152Dy 0: 0.1 
2.38 h 

124 EC ~ 100 

125 153Dy 0: 0.0094 
6.4 h 

126 EC, (3+ ~ 100 

127 154Dy 0: 100 3.0E+6 Y 
128 154Ho 

0: 0.019 
11.76 m 

129 EC, (3+ ~ 100 IBE was recalculated. 

130 156Ho EC, (3+ 100 56 m IBE was recalculated. 

131 
iU3"~ 

EC, (3+ 2:: 93 
21.3 m 

No NR. 

132 IT ~ 7 No data set. 

133 
"'WIfi: 

EC, (3+ < 19 
28m 

Data set is mixed with that of 158Ho (1l.3min). 

134 
0i'tl~, ",",- , 

IT 2:: 81 

135 
~t'~ 

o:? No data set. 

EC, (3+ > 93 
11.3 m 

Data set is mixed with that of 158mHo (28min). 136 

137 1:_ EC, (3+ 35 
5.02 h 

Data set is mixed with that of 160Ho (25.6min). 

138 ";:S; .". IT 65 

139 160Ho EC, (3+ 100 25.6 m 

140 163Ho EC 100 4570 Y 
141 156Er EC, (3+ 100 19.5 m IBE was recalculated. NB was added. 

142 JIWl EC, (3+ 100 18.65 m Insufficient informatioll' 

143 158Er EC 100 2.29 h 
144 159Er EC, (3+ 100 36m 

145 160Er EC 100 28.58 h 
146 163Er EC, (3+ 100 75.0 m 

147 ~~!11tl. EC, (3+ 100 30.2 m Insufficient information. 

148 163Tm EC, (3+ 100 1.810 h 
149 164Tm EC, (3+ 100 2.0 m 

150 165Tm EC, (3+ 100 30.06 h 
151 168Tm 

EC, (3+ ~ 100 
93.1 d 

152 (3- 0.010 

153 163Yb EC, (3+ 100 11.05 m 

154 164Yb EC 100 75.8 m 

155 165Yb EC, (3+ 100 9.9m NR was changed (0.090--+0.083). IBE was recalculated. 

156 l~Lu EC, (3+ ? 12 m No data set. 

157 165Lu EC, (3+ 100 10.74 m NR was assumed to be 0.15. IBE was calculated. 

-11-
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Table 1. continued. 

No. Nuclide 
Decay mode 

Half-life Comment (%) 
158 167Lu EC, {3+ 100 51.5 m 

159 16!!Hf EC, {3+ 100 25.95 m No scheme. 

160 171l:Jf EC, {3+ 100 12.1 h Insufficient information. 

161 174Hf a 100 2.0E+15 y 

162 171Ta EC, {3+ 100 23.3 m IBE was calculated. 

163 ~~74:W EC, {3+ 100 31 m No scheme. 

164 lI!5W EC, {3+ 100 35.2 m Insufficient information. 

165 179mW 
166 

EC, {3+ ~ 0.28 
6.40 m 

IT ~ 100 

167 1'8~' 
~...'"~;, 't", N " 

{3- 100 11.5 m Insufficient information. 

168 190W {3- 100 30.0 m 

169 179Re EC, {3+ 100 19.5 m 

170 183Re EC 100 70.0 d 

171 • , l~°itVR~l 
{3- 54.4 

3.2 h 
Insufficient information . 

172 IT 45.6 Insufficient information. 

173 190Re {3- 100 3.1 m 

174 

175 
183m08 EC, {3+ 85 

IT 15 
9.9 h 

NB was changed (1.0--+1.18). !BE was recalculated. 

176 18308 EC, {3+ 100 13.0 h 

177 18608 a 100 2.0E+15 Y 

178 19608 {3- 100 34.9 m 

179 183Ir EC, {3+ ~ 100 58 m 

180 193mIr IT 100 10.53 d 

181 196mIr {3- ~ 100 1.40 h 

182 196Ir {3- 100 528 

183 184Pt a 0.0017 
17.3 m 

184 EC, {3+ ~ 100 

185 
185~Pt, 

EC, {3+ ? No data set. 

IT < 2 
33.0 m 

186 No data set. 

187 
185p~ 

a 0.0050 No scheme. 

EC, {3+ ~ 100 
70.9 m 

188 Insufficient information. 

189 187Pt EC, {3+ 100 2.35 h 

190 190pt a 100 6.5E+11 Y 

191 202Pt {3- 100 44 h 

192 186 Au EC, {3+ 100 NR was assumed to be 0.62. IBE was recalculated. 
10.7 m 

193 a 0.0008 No data set. 

194 1~9~u. EC, {3+ 100 28.7 ill Insufficient information. 

195 190 Au EC, {3+ 100 42.8 ill IBE was recalculated. 

196 191Au EC, {3+ 100 3.18 h IBE was calculated. 

197 192Au EC, {3+ 100 4.94 h 

198 196mAu IT 100 9.6 h 

- 12-
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Table 1. continued. 

No. Nuclide 
Decay mode 

Half-life Comment (%) 
199 196 Au 
200 

EC, (3+ 93.05 
6.183 d 

(3- 6.95 

201 202Au (3- 100 28.8 s 

202 1l1QHg EC, (3+ 100 20.0 m IBE was recalculated. 

203 191mHg EC, (3+ 100 50.8 m 

204 lIIlHg EC, (3+ 100 49m 

205 192Hg EC 100 4.85 h 
206 ~08Hg (3- 100 49 m No data set. 

207 l~t:tli EC, (3+ ? 20 m No data set. 

208 l.~2mTl EC, (3+ 100 10.8 m Data set is mixed with that of 192Tl. 

209 .l~~:tt EC, (3+ 100 21.6 m Insufficient information. 

210 
~r 

EC, (3+ 95.5 Insufficient information. 
1.41 h 

211 IT 4.5 

212 196TI EC, (3+ 100 1.84 h 
213 

194Pb 
a 7.3E-6 

12.0 m 
214 EC, (3+ 100 

215 Hl~l> EC, (3+ 100 15 m Insufficient information. 

216 196Pb EC, (3+ 100 37 m 

217 197mpb EC, (3+ 81 
43 m 

218 IT 19 

219 197Pb EC, (3+ 100 8m 

220 
l~~,Pb 

EC, (3+ 7 Insufficient information. 
12.2 m 

221 IT 93 

222 204mpb IT 100 67.2 m 

223 :n~Pb: (3- 100 10.2 m No data set. 

224 198mBi EC, (3+ 100 11.6 m Insufficient information. 

225 198Bi EC, (3+ 100 10.3 m No data set. 

226 a ~ 0.01 

227 .~!~Bi EC, (3+ ? 24.70 m No data set. 

228 IT < 2 No scheme. 

229 199Bi EC, (3+ 100 27 m Insufficient information. 

230 
.2~Ji 

EC > 90 Insufficient information. 
31 m 

231 IT < 10 No data set. 

232 a? 
233 ~olmBi EC 92.9 59.1 m 

234 IT < 6.8 No data set. 

235 204Bi EC, (3+ 100 11.22 h 
236 208Bi EC, (3+ 100 3.68E+5 y 

237 21;lmBi a 67 
25.0 m 

238 (3- 33 Insufficient information. 

- 13-
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Table 1. continued. 

No. Nuclide 
Decay mode 

Half-life Comment (%) 
239 ".., 0: 11.1 

11.5 m 
240 

' ,;;1('" j EC, (3+ 88.9 IBE 'was recalculated. 

241 
;~()1:P{y: 

0: 1.6 

EC, (3+ 98.4 
15.3 m 

242 Insufficient information. 

243 
'~It1) 

0:2 

EC, (3+ ? 
44.7m 

244 No scheme. 

245 204pO 0: 0.66 
3.53 h 

246 EC, (3+ 99.34 

247 206pO 0: 5.45 
8.8 d 

248 EC, (3+ 94.55 IBE was calculated. 

249 208po 0: ~ 100 

250 EC, (3+ 0.00223 
2.898 Y 

251 209po 0: ~ 100 

252 EC, (3+ 0.48 
102 Y 

253 217pO 0: > 95 
(3- < 5 

1.47 s 
254 No data set. 

255 205 At 0: 10 

EC, (3+ 90 
26.2 m 

256 

257 
~&''i: 

0: 0.89 
30.0 m 

258 ';'l&!'" .. t EC, (3+ 99.11 

259 208 At 0: 0.55 
1.63 h 

260 EC, (3+ 99.45 IBE was calculated. 

261 209 At 0: 4.1 
5.41 h 

262 EC, (3+ 95.9 

263 210 At 0: 0.175 
8.1 h 

264 EC, (3+ ~ 100 

265 
;;o~& 

0: 62 

266 EC, (3+ 38 
24.35 m 

Insufficient information. 

267 209Rn 0: 17 

268 EC, (3+ 83 
28.5 m 

269 210Rn 0: 96 
2.4 h 

270 EC, (3+ 4 

271 
211Rn 0: 27.4 

272 EC, (3+ 72.6 
14.6 h 

273 212Rn 0: 100 23.9 m 

274 216Rn 0: 100 4.5E-5 s 

275 221Rn 0: 22 

276 (3- 78 
25 m 

277 .;ll2~;; (3- 100 23.2 m No scheme. 

278 22'tlW,f (3- 100 107m No scheme. 

279 212Fr 0: 43 

280 EC, (3+ 57 
20.0 m 

- 14-
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Table 1. continued. 

No. Nuclide 
Decay mode 

Half-life Comment (%) 
281 220Ra a 100 1.78E-2 s 

282 23°Ra (3- 100 93 m 

283 229 Ac (3- 100 62.7 m 

284 230Ac (3- 100 122 s 

285 224Th a 100 1.05 s 

286 ' ,~. ....: IT? 70 h No data set. 

287 233Th (3- 100 22.3 m 

288 236Th (3- 100 37.5 m 

289 ~:I.~; (3- ? 20 m No data set. 

290 229Pa a 0.48 
1.50 d 

291 EC ~ 100 

292 i~!,\ifi~ :y;v~,,,.(\,'@ ,,''''' ,( 
(3- 100 24.5 m Insufficient information. 

293 236Pa 
(3-SF 6E-8 

9.1 m 
Data set was not prepared. 

294 (3- 100 

295 ... (3- 100 106 m No data set. 

296 228U a> 95 
9.1 m 

297 EC < 5 No data set. 

298 
*;~~" 

a ~ 20 Insufficient information. 

EC, (3+ ~ 80 
58 m 

299 Insufficient information. 

300 235mU IT 100 25 m New data set. 

301 E\t ~'>i:,;:.(ifu" ' (3- 100 16.8 m Insufficient information. 

302 231Np a2 
48.8 m 

303 EC, (3+ 98 

304 241Np (3- 100 13.9 m 

305 232pu all 
34.1 m 

BR (0.2) given in the data set was used. 

306 EC? BR (0.8) given in the data set was used. 

307 
;~~Ptl 

a 0.12 
20.9 m 

308 EC, (3+ ~ 100 Insufficient information. 

309 Jal' ;", _t (3- 100 2.27 d No data set. 

310 ,~!~~~ EC, (3+ ~ 100 15 m No data set. 

311 
~Am' 

a? 
30 m 

No data set. 

312 EC, (3+ ? No data set. 

313 247Am (3- 100 23.0 m 

314 241. , .';"" (3- 100 10 m No data set. 

315 
,~' 

a? 
10m 

No data set. 

316 
c \,/<;-~/c ~~ 

EC, (3+ ? No data set. 

317 
%~tfsPni 

a? 
20 m 

No data set. 

318 EC, (3+ ? No data set. 

319 239Cm a < 0.1 
2.9 h 

No data set. 

320 EC, (3+ ~ 100 

321 251Cm (3- 100 16.8 m 
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Table 1. continued. 

No. Nuclide 
Decay mode 

Half-life Comment (%) 
322 252Qm1 (3- 100 <2d No data set. 

323 243Bk 0: ::::i 0.15 

EC, (3+ ::::i 100 
4.5 h 

324 Insufficient information. 

325 
2"~:Blti 

0: 0.006 
4.35 h 

326 EC, (3+ ::::i 100 No scheme. 

327 0: 0.001 No data set. 

328 248mBk EC 30 23.7 h 

329 (3- 70 

330 ,;2~Bk 0: > 70 >9y No data set. 

331 251Bk 
332 

0: ::::i 1E-5 No data set. 
55.6 m 

(3- 100 

333 ~Jk~: (3- ? 10m No data set. 

334 
ti~~, 

0: ::::i 14 

EC, (3+ ::::i 86 
10.7 m 

335 No scheme. 

336 
'~(Jf< 

0: 36 
45.0 m 

Insufficient information. 

337 EC, (3+ 64 No scheme. 

338 247Cf 0: ::::i 0.035 
3.11 h 

339 EC::::i 100 

340 SF < 0.001 New data set. 

341 255Cf 0: lE-5 85 m No data set. 

342 (3- 100 

343 SF 100 New data set. 

344 256Cf 0: 1E-6 12.3 m No data set. 

345 (3- < 1 No data set. 

246 ~~ ? 41 m No data set. 

347 (3+SF 3E-5 

348 . 248Es 0: ::::i 0.25 27m Spin & parity in the g.s.,9 0 f 244Bk were corrected. 

349 EC, (3+ ::::i 100 No data set. 

350 249Es 0: 0.57 
EC, (3+ ::::i 100 

102.2 m 
351 

352 
21!>.ES. 0:<3 

8.6 h 
No data set. 

353 EC, (3+ > 97 

354 0: 76 
355 252Es EC 24 471.7 d 

356 (3- ::::i 0.01 No data set. 

357 SF 0.0041 New data set. 

358 255Es 0: 8.0 39.8 d 

359 (3- 92.0 

360 :.2!l6mEs (3-SF 0.002 
7.6 h 

361 (3- ::::i 100 Insufficient information .. 

362 256Es (3- 100 25.4 m 

,9 g.s. = Ground state. 
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Table 1. continued. 

No. Nuclide 
Decay mode 

Half-life Comment (%) 
363 

257Es 
a? 

2h 
No data set. 

364 (3- ? No data set. 

365 SF ~ 0.0006 

366 250Fm a> 90 30 m 

367 EC < 10 No data set. 

368 251Fm a 1.80 
5.30 h 

369 EC, (3+ 98.20 

370 256Fm SF 91.9 New data set. 
157.6 m 

371 a 8.1 

372 254mMd EC, (3+ ~ 100 28 m No data set. 

373 254Md EC, (3+ ~ 100 10m No data set. 

374 SF < 0.15 

375 25PMo a8 27 m 

376 EC, (3+ 92 

377 
256Md 

all 
78.1 m 

378 EC, (3+ 89 

379 SF < 20 

380 
258mMd 

a < 1.2 No data set. 

EC? 
57.0 m 

381 

382 (3- < 10 No data set. 

383 
259~d 

SF? 
1.60 h 

384 a < 1.3 No data set. 

385 SF? 

386 
2($OMd 

a<5 
27.8 d 

No data set. 

387 EC < 5 No data set. 

388 (3- < 3.5 No data set. 

389 SF < 10 

390 259 No a 75 58 m 

391 EC 25 

392 
2611,;,... 

SF? No data set. 

a? 
39m 

393 No data set. 

394 
26~Lr 

a? 
3.6 h 

No data set. 

395 EC, (3+ ? No data set. 

396 
263Db SF? No data set. 

a? 
10 m 

397 No data set. 
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Table 2. List of radionuclides that are important in fusion reactor facilities. 

No. Nuclide 
Decay mode 

Half-life Comment (%) 
398 I6N (3- 100 7.13 s 

399 378 (3- 100 5.05 m 

400 40CI (3- 100 1.35 m 

401 52V (3- 100 3.743 m 

402 53V (3- 100 1.61 m 

403 55Cr (3- 100 3.497 m 

404 57Mn (3- 100 85.4 s 

405 62CO (3- 100 1.50 m 

406 94mNb 
(3- 0.50 

6.263 m 
407 IT 99.50 

408 I25mXe IT 100 57 s 

409 I27mXe IT 100 69.2 s 

410 I37Xe (3- 100 3.818 m 

411 I83mW IT 100 5.20 s 

412 I85mw IT 100 1.597 m 
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130LA 130CE EC DECAY 
130CE P 0.0 0+ 
130LA N 0.0358 20 
130LA L 0.0 3(+) 
130LA L 110.45 90,1 

JAERI-Data/Code 99-035 

Table 3. Decay data set of 130Ce. 

1.0 

96XU04 
22.9 M 

1.0 
8.7 M 

3 

1 

980614 
2.21E+3 29 

130LA E 0.05 8 0.5 6 6.7 6 0.6 7 
130LAS E EAV=4.9E2 13$CK=0.78 8$CL=0.108 11$CM+=0.030 3 
130LA G 110.4 2 77 6 [E2] 1.41 
130LAS G KC=0.91$LC=0.394$MC=0.086$NC+=0.0227 
130LA L 131.01 71+ 
130LA G 131.1 2 1000 [E2] 0.771 
130LA E 3 3 37 4 4.90 16 40.0 24 
130LAS E EAV=4.8E2 13$CK=0.78 7$CL=0.109 11$CM+=0.031 3 
130LAS G KC=0.532$LC=0.187$MC=0.0407$NC+=0.0107 
130LA L 219.72 91+ 
130LA E 0.3 4 5.1 8 5.72 17 5.4 7 
130LAS E EAV=4.4E2 13$CK=0.80 7$CL=0.111 10$CM+=0.031 3 
130LA G 88.9 2 24.0 12[Ml] 1.54 
130LAS G K/T=0.517$L/T=0.0700$M/T=0.0145$N/T=0.00400 
130LA G 109.3 3 39 6 [Ml] 0.85 
130LAS G KC=0.726$LC=0.098$MC=0.0203$NC+=0.00561 
130LA G 219.8 2 157.3 16[E2] 0.130 
130LAS G KC=0.102$LC=0.0227$MC=0.00485$NC+=0.00129 
130LA L 267.30 81+ 
130LA E 0.3 4 5.9 7 5.64 17 6.2 6 
130LAS E EAV=4.2E2 13$CK=0.81 6$CL=0.112 9$CM+=0.0315 25 
130LA G 47.5 2 1.0 5 [Ml] 9.5 
130LAS G K/T=0.771$L/T=0.105$M/T=0.0218 
130LA G 136.4 2 136.8 27[Ml] 0.455 
130LAS G KC=0.389$LC=0.0524$MC=0.0108$NC+=0.00299 
130LA G 267.3 2 129.1 30 [E2] 0.0683 
130LAS G KC=0.0546$LC=0.0109$MC=0.00230$NC+=0.00062 
130LA L 304.10110,1 
130LA E 0.04 5 0.79 16 6.49 19 0.83 16 
130LAS E EAV=4.0E2 13$CK=0.81 6$CL=0.113 8$CM+=0.0318 23 
130LA G 193.6 2 4.2 11[Ml] 0.173 
130LAS G KC=0.148$LC=0.0197$MC=0.00408$NC+=0.00113 
130LA G 304.1 2 28.2 14 [E2] 0.0451 
130LAS G KC=0.0365$LC=0.00680$MC=0.00144$NC+=0.00039 
130LA L 307.49 90,1 
130LA E 0.09 14 2.0 3 6.09 18 2.1 3 
130LAS E EAV=4.0E2 13$CK=0.81 6$CL=0.113 8$CM+=0.0318 23 
130LA G 87.9 2 3.4 10[Ml] 1.59 
130LAS G K/T=0.524$L/T=0.0709$M/T=0.0147$N/T=0.00405 
130LA G 196.9 2 24.5 15[Ml] 0.165 
130LAS G KC=0.142$LC=0.0188$MC=0.00390$NC+=0.00108 
130LA G 307.5 2 143.5 10 [E2] 0.0436 
130LAS G KC=0.0353$LC=0.00654$MC=0.00138$NC+=0.00037 
130LA L 340.64 81+ 
130LA E 0.10 17 2.6 4 5.96 18 2.7 4 
130LAS E EAV=3.9E2 13$CK=0.82 6$CL=0.114 8$CM+=0.0320 22 
130LA G 73.5 2 1.3 6 [Ml] 2.66 
130LAS G K/T=0.620$L/T=0.084$M/T=0.0174$N/T=0.00482 
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130LA G 209.6 2 118.5 20[Ml] 0.140 
130LAS G KC=0.119$LC=0.0159$MC=0.00328$NC+=0.00091 
130LA G 230.5 2 8.2 20[Ml] 0.108 
130LAS G KC=0.092$LC=0.0123$MC=0.00253$NC+=0.00070 
130LA G 340.6 2 42.8 10 [E2] 0.0317 
130LAS G KC=0.0259$LC=0.00458$MC=0.00097$NC+=0.00026 
130LA L 350.72100,1 
130LA E 0.03 6 0.91 20 6.41 19 0.94 20 
130LAS E EAV=3.8E2 13$CK=0.82 5$CL=0.114 8$CM+=0.0320 22 
130LA G 46.7 2 0.7 3 [Ml] 10.0 
130LAS G K/T=0.775$L/T=0.105$M/T=0.0219 
130LA G 83.4 2 2.8 6 [Ml] 1.85 
130LAS G K/T=0.554$L/T=0.0750$M/T=0.0155$N/T=0.00429 
130LA G 131.0 3 8.7 5 [Ml] 0.510 
130LAS G KC=0.436$LC=0.0587$MC=0.0121$NC+=0.00335 
130LA G 240.1 2 7.1 10[Ml] 0.097 
130LAS G KC=0.0827$LC=0.0110$MC=0.00227$NC+=0.00063 
130LA G 350.8 2 17.1 15 
130LA L 384.76 90,1 
130LA E 0.02 4 0.6 4 6.6 4 0.6 4 
130LAS E EAV=3.7E2 13$CK=0.82 5$CL=0.115 7$CM+=0.0322 21 
130LA G 77.6 2 0.5 3 [Ml] 2.27 
130LAS G K/T=0.593$L/T=0.0804$M/T=0.0167$N/T=0.00460 
130LA G 80.5 2 0.6 4 [Ml] 2.04 
130LAS G K/T=0.573$L/T=0.0777$M/T=0.0161$N/T=0.00445 
130LA G 253.7 2 40.3 30[Ml] 0.0833 
130LAS G KC=0.0714$LC=0.0095$MC=0.00196$NC+=0.00054 
130LA G 274.2 2 24.6 12[Ml] 0.0678 
130LAS G KC=0.0581$LC=0.00769$MC=0.00159$NC+=0.00044 
130LA G 384.8 2 19 4 
130LA L 430.17170,1 
130LA E 0.03 7 1.3 4 6.23 22 1.3 4 
130LAS E EAV=3.5E2 13$CK=0.83 5$CL=0.115 7$CM+=0.0325 19 
130LA G 163.0 3 21 5 [Ml] 0.277 
130LAS G KC=0.237$LC=0.0318$MC=0.00657$NC+=0.00182 
130LA G 430.2 3 19 6 
130LA L 431.51150,1 
130LA E 0.02 4 0.69 18 6.49 20 0.71 18 
130LAS E EAV=3.5E2 13$CK=0.83 5$CL=0.115 7$CM+=0.0325 19 
130LA G 127.5 3 0.6 4 [Ml] 0.550 
130LAS G KC=0.470$LC=0.0634$MC=0.0131$NC+=0.00362 
130LA G 300.5 2 21.7 13[Ml] 0.0533 
130LAS G KC=0.0457$LC=0.00602$MC=0.00124$NC+=0.00034 
130LA G 431.5 3 7 4 
130LA L 443.18120,1 
130LA E 0.007 16 0.29 22 6.9 4 0.30 23 
130LAS E EAV=3.4E2 13$CK=0.83 5$CL=0.116 7$CM+=0.0325 19 
130LA G 139.0 3 0.6 4 [Ml] 0.432 
130LAS G KC=0.369$LC=0.0497$MC=0.0103$NC+=0.00284 
130LA G 175.8 2 5.3 26[Ml] 0.225 
130LAS G KC=0.193$LC=0.0257$MC=0.00533$NC+=0.00147 
130LA G 443.2 3 17 5 
130LA L 444.38 91+ 
130LA E 0.07 14 2.8 4 5.87 18 2.9 4 
130LAS E EAV=3.4E2 13$CK=0.83 5$CL=0.116 7$CM+=0.0325 18 
130LA G 59.6 2 4.1 7 [Ml] 4.89 
130LAS G K/T=0.708$L/T=0.096$M/T=0.0200$N/T=0.00550 
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130LA G 103.9 2 6.5 13[M1] 0.98 
130LAS G KC=0.84$LC=0.114$MC=0.0235$NC+=0.00648 
130LA G 136.6 3 9.6 3 [M1] 0.453 
130LAS G KC=0.387$LC=0.0522$MC=0.0108$NC+=0.00298 
130LA G 176.9 2 35.2 14[M1] 0.221 
130LAS G KC=0.189$LC=0.0253$MC=0.00523$NC+=0.00145 
130LA G 313.3 2 6.6 13[M1] 0.0478 
130LAS G KC=0.0409$LC=0.00539$MC=0.00111$NC+=0.00031 
130LA G 333.9 2 6.5 14[M1] 0.0405 
130LAS G KC=0.0347$LC=0.00456$MC=0.00094$NC+=0.00026 
130LA G 444.2 2 13 4 
130LA L 477.14180,1 
130LA E 0.01 3 0.71 12 6.46 19 0.72 12 
130LAS E EAV=3.3E2 13$CK=0.83 4$CL=0.116 6$CM+=0.0327 17 
130LA G 209.9 2 8.5 8 [M1] 0.139 
130LAS G KC=0.119$LC=0.0158$MC=0.00327$NC+=0.00090 
130LA G 477.0 3 10.4 30 
130LA L 477.95131+ 
130LA E 0.05 12 2.5 3 5.90 18 2.6 3 
130LAS E EAV=3.3E2 13$CK=0.83 4$CL=0.116 6$CM+=0.0327 17 
130LA G 93.3 2 9.0 18[M1] 1.34 
130LAS G KC=l. 14$LC=0. 155$MC=0.0320$NC+=0.0088 
130LA G 170.5 3 6.8 12[M1] 0.245 
130LAS G KC=0.209$LC=0.0280$MC=0.00580$NC+=0.00160 
130LA G 346.8 2 30.2 30[M1] 0.0367 
130LAS G KC=0.0314$LC=0.00412$MC=0.00085$NC+=0.00023 
130LA G 478.0 3 10.4 30 
130LA L 481.90160,1 
130LA E 0.01 3 0.68 21 6.47 22 0.69 21 
130LAS E EAV=3.2E2 13$CK=0.83 4$CL=0.116 6$CM+=0.0327 17 
130LA G 141.3 2 6 4 [M1] 0.412 
130LAS G KC=0.352$LC=0.0474$MC=0.0098$NC+=0.00271 
130LA G 214.7 3 3.6 7 [M1] 0.131 
130LAS G KC=0.112$LC=0.0149$MC=0.00307$NC+=0.00085 
130LA G 481.7 3 6.6 10 
130LA L 523.88111+ 
130LA E 0.06 15 3.7 3 5.71 18 3.8 3 
130LAS E EAV=3.1E2 13$CK=0.83 4$CL=0.117 6$CM+=0.0329 16 
130LA G 173.1 2 5.9 12[M1] 0.235 
130LAS G KC=0.201$LC=0.0269$MC=0.00556$NC+=0.00154 
130LA G 183.2 2 23.9 12[M1] 0.201 
130LAS G KC=0.172$LC=0.0230$MC=0.00475$NC+=0.00131 
130LA G 256.5 2 45.0 14[M1] 0.0809 
130LAS G KC=0.0693$LC=0.0092$MC=0.00190$NC+=0.00052 
130LA G 393.0 2 9.6 20 
130LA G 524.0 3 10.9 22 
130LA L 589.07160,1 
130LA E 0.01 3 0.76 12 6.37 20 0.77 12 
130LAS E EAV=2.8E2 13$CK=0.84 3$CL=0.117 5$CM+=0.0331 14 
130LA G 248.4 2 5.8 20[M1] 0.088 
130LAS G KC=0.0755$LC=0.0100$MC=0.00207$NC+=0.00057 
130LA G 321.7 3 4.0 11[M1] 0.0446 
130LAS G KC=0.0382$LC=0.00503$MC=0.00104$NC+=0.00029 
130LA G 589.2 3 11.1 16 
130LA L 594.28180,1 
130LA E 0.008 25 0.73 9 6.38 19 0.74 9 
130LAS E EAV=2.7E2 13$CK=0.84 3$CL=0.118 5$CM+=0.0331 14 
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130LA E 0.007 24 0.75 19 6.36 22 0.76 19-
130LAS E EAV=2.7E2 13$CK=0.84 3$CL=0.118 5$CM+=0.0331 13 
130LA G 387.0 2 6:2 4 
130LA G 606.8 3 15 5 
130LA L 645.49140,1 
130LA E 0.006 22 0.75 18 6.34 22 0.76 18 
130LAS E EAV=2.5E2 13$CK=0.841 24$CL=0.118 4$CM+=0.0332 12 
130LA G 294.8 2 6.7 20[Ml] 0.0560 
130LAS G KC=0.0480$LC=0.00634$MC=0.00131$NC+=0.00036 
130LA G 535.1 2 8 4 
130LA G 645.3 3 6.1 15 
130LA L 672.93220,1 
130LA E 0.005 20 0.78 8 6.31 20 
130LAS E EAV=2.4E2 13$CK=0.842 21$CL=0.118 4$CM+=0.0333 11 
130LA G 541.7 
130LA G 562.7 

3 20.0 
3 1.9 

130LA L 697.00140,1 

10 
12 

0.78 8 

130LA E 0.005 23 0.97 14 6.20 21 0.97 14 
130LAS E EAV=2.3E2 13$CK=0.843 19$CL=0.118 4$CM+=0.0334 11 
130LA G 266.9 2 8.2 10[Ml] 0.0728 
130LAS G KC=0.0624$LC=0.00826$MC=0.00171$NC+=0.00047 
130LA G 389.2 3 3.3 17 
130LA G 566.2 2 13.4 27 
130LA G 696.7 3 1.7 10 
130LA L 810.46220,1 
130LA E 0.001 5 
130LAS E EAV=1.8E2 14$CK=0.845 
130LA G 590.7 3 4.2 8 
130LA G 810.5 3 5.0 25 
130LA L 827.5 40,1 
130LA E 0.001 5 
130LAS E EAV=1.7E2 14$CK=0.846 
130LA G 520.0 3 9.7 10 
130LA L 913.60131+ 
130LA E 

0.33 10 6.60 25 
12$CL=0.119 3$CM+=0.0336 8 

0.35 4 6.56 22 
11$CL=0.1193 25$CM+=0.0336 8 

1.47 24 5.88 24 
130LAS E CK=0.846 6$CL=0.1197 20$CM+=0.0338 6 
130LA G 470.5 2 5.5 
130LA G 528.8 2 12.3 
130LA G 605.8 3 15 
130LA G 694.2 3 3.8 
130LA G 782.5 3 4.5 
130LA L 985.90220,1 
130LA E 
130LAS E CK=0.846 3$CL=0.1201 
130LA G 718.6 2 7.6 
130LA L 
130LA E 

1032.45121+ 

130LAS E CK=0.846 
130LA G 724.9 
130LA G 765.2 
130LA G 901.3 
130LA G 922.0 
130LA G 1032.8 

3$CL=0.1203 
2 9.1 
3 6.2 
2 13.7 
3 3.8 
3 5.4 

130LA L 1168.73141 + 

14 
24 
5 
20 
6 

0.27 6 6.6 3 
18$CM+=0.0339 6 

15 

1. 37 14 5.8 3 
20$CM+=0.0340 7 

15 
12 
15 
13 
16 
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130LA E 2.89 22 5.4 3 2.89 22 
130LAS E CK=0.845 4$CL=0.121 3$CM+=0.0342 9 
130LA G 737.3 3 10.9 22 
130LA G 818.0 3 13.0 14 
130LA G 828.3 3 7.1 14 
130LA G 861. 2 2 29.9 18 
130LA G 1037.5 3 19.7 20 
130LA L 1196.79101+ 
130LA E 10.6 7 4.8 3 10.6 7 
130LAS E CK=0.844 4$CL=0.121 3$CM+=0.0343 10 
130LA G 752.2 2 31.6 25 
130LA G 812.0 3 17 4 
130LA G 856.3 2 38.3 20 
130LA G 889.4 2 32.8 20 
130LA G 977.2 2 105 8 
130LA G 1065.8 3 20.1 20 
130LA G 1196.6 2 51. 7 26 
130LA L 1288.96121+ 
130LA E 4.2 3 5.1 4 4.2 3 
130LAS E CK=0.844 5$CL=0.122 4$CM+=0.0345 12 
130LA G 845.6 2 10.4 16 
130LA G 948.3 3 16 3 
130LA G 1069.3 3 7.6 16 
130LA G 1158.0 3 27.5 21 
130LA G 1289.1 2 56.2 28 
130LA L 1431.19131+ 
130LA E 0.99 19 5.6 5 0.99 19 
130LAS E CK=0.842 8$CL=0.1236$CM+=0.0350 19 
130LA G 986.6 2 7 4 
130LA G 1123.8 3 3.7 5 
130LA G 1164.0 3 5.6 17 
130LA G 1300.3 3 5.7 16 
130LA G 1431.3 3 5.7 16 
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Table 4. Radiation type abbreviations used in the table (from ref. 1). 

Radiation type 
abbreviation 

K", X-ray 
Ki33 X-ray 
L"2 X-ray 
etc. 

Auger-KLL 
Auger-KLX 
Auger-KXY 
Auger-LMM 
Auger-LMX 
Auger-LXY 
Auger-MXY 

~E 

'Yi 

ce-K, 'Y i 
ce-L1' 'Y i 

ce-N+, 'Y i 

a z 

a recoil 

SF n 
SF f 
SF p 'Y 
SF d 'Y 
SF (3 

Description of radiation type. 

The standard Siegbahn notation used to designate K- and L-series X rays. 
For low atomic numbers, the K- and L-series X rays are sometimes not 
broken down into separate components but are simply designated K or L X 
rays. 

KLL, an Auger transition with an initial vacancy in the K shell and two 
resultant vacancies in the L shell. It is actually a composite of several Auger 
transitions of similar energy because there are three subshells in the L shell. 
Similar definitions apply to the other Auger transitions listed; X and Y refer 
to any shell higher than the L shell for K series Auger transitions and to 
any shell for Land M series Auger transitions. 

Residual low energy radiation (mostly Auger processes) for which theory 
cannot easily specify individual discrete transitions. 

Gamma rays, where i is a sequential index ordered according to increasing 
gamma-ray energy. 

Annihilation photons from the annihilation of positrons and electrons. Each 
of the two annihilation photons is assumed to have an energy of 0.511 MeV; 
that is, annihilation at rest is assumed. 

Beta-plus particles, where i is a sequential index ordered according to in
creasing beta-plus end-point energy. 

Same as (3+ i except for beta-minus particles. 

Internal conversion electrons associated with the gamma ray having sequen
tial index i. K and L1 refer to internal conversion in the K and L1 shells, 
respectively; N+ refers to internal conversion in the N and higher shells. 
Analogous designations apply to other shells or subshells. 

Alpha particles, where i is a sequential index ordered according to increasing 
alpha-particle energy. 

Recoil atom associated with the immediately preceding alpha particle. 

Spontaneous fission neutrons, fragments, prompt gamma rays, delayed 
gamma rays, and beta particles. In all cases, the energies associated with 
the SF radiations are averaged over a continuous spectrum of energies. 
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1'1.~~\1 Remaining 
~ Compiled in this work 
D Listed in Publ.38 

19 

4 
16 
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240 248 16 
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Half-life range 

Figure 1. Distributions ofthe number ofradionuclides whose decay data are compiled in Publ. 38 

and the present study, classified by the half-life (H.L.) ranges. The values of half-life are 

based on the evaluated data of NUBASE. 20) 
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Figure 2. Flow of the compilation of nuclear decay data. The compiled data marked with 
asterisk (*) are presented in Appendix A of this report. 
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Appendix A 

Lists of Nuclear Decay Data in the ICRP Publ. 38 Format 
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The compiled decay data in the Publ. 38 format are presented. The data are arranged in 

order of increasing atomic number. Within a given atomic number, the radionuclides appear in 

order of increasing mass number. A detailed description of the format of the data is given in 

Publ. 38. A brief overview is described below. 

Table 

Atomic number, element symbol and mass number are given at the beginning of a table. 

A date (day-month-year) that appears in the next line is that when the original data set was 

placed in the ENSDF. For radionuclides having multiple decay modes, the respective dates are 

given if these are different. For spontaneously fissioning nuclides, the date on which the data 

were prepared by the authors is given. 

Half-life: Physical half-life of the nuclide. Units are abbreviated as follows: y = year, d = 
day, h = hour, m = minute, and s = second. 

Decay mode(s): The decay modes are abbreviated as follows: a = alpha decay, EC = elec

tron capture, (3+ = (3+ decay, (3- = (3- decay, IT = isomeric transition, and SF = spon

taneous fission. 

There are four columns in the radiation table. These are: 

Radiation: The type of radiation being considered. Radiation type abbreviations are listed 

in Table 4. 

y(i): The corresponding mean number of events per nuclear transformation. The unit, 
(Bq s)-1, given for the second column is equivalent to transformation-i. 

E(i): The corresponding transition energy in MeV. This value will be accompanied by an 

asterisk (*) if the value is a weighted average over several discrete transitions of similar 

energy or if it is an average over a continuous distribution of energies. 

y(i) x E(i): The product of y(i) and E(i) values; it is the average energy emitted per trans

formation for the associated radiation type specified in the first column. 

In the multiple decay mode cases, the data are sequenced according to the order of the decay 

modes. 

Following the radiation table, the energy emitted per transformation by the listed and 

omitted radiations, along with the cutoff percentage used, are given. In Publ. 38, radiations 

that contribute below a specified percentage cutoff value of energy emitted per transformation 
are omitted in order to keep the tables within a reasonable size. In implementing the cutoff 
scheme, all radiations other than those associated with spontaneous fission are placed in one 

of three categories, and the cutoff is applied separately to each category. The three categories 

are (1) 'Y rays, X rays, and annihilation photons; (2) (3 particles, internal conversion electrons, 

and Auger electrons; and (3) a particles and recoil nuclei. If the number of radiations is ~ 

32, the cutoff percentage is set to 0.0. If the number of radiations is > 32, then the cutoff 
percentage is initially set at 0.1 for each category. If necessary, the cutoff percentage is then 
increased in 0.1 increments until the number of radiations contributing more than the cutoff 

percentage to the equilibrium dose, summed over the three categories of radiations to which the 
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cutoff percentage is separately applied, is ::; 175. The energies emitted per transformation by 

the listed and omitted radiations for each of the above three categories and for all categories are 

given. 

At the end of the table, there is an indication of whether the daughter nuclide is stable 

or radioactive; when there is more than one daughter nuclide, the branching fractions are also 

given. If a radionuclide decays to an isomeric level in a daughter nucleus, the fraction of the 

transformations that feeds the isomeric level and the fraction that feeds the ground state are 

given separately. If the branching fraction is not given explicitly, a default value of 1.0 is implied. 

Decay scheme drawing 

The decay scheme drawings are simplified in that radiations that contribute less than the 

cutoff percentage to the energy emitted per transformation of the parent are generally not shown. 

However, there are several exceptions, as described below. 

For a very low-yield transformation mode, the principal radiations associated with the mode 

are shown even if all radiations of the mode fall below the cutoff percentage. It may happen 

that transitions shown on the drawings do not have a corresponding entry appearing in the data 

table. This may occur, for example, when a I transition yield is quite low but the associated 

internal conversion electrons are of significant intensity. 

It also may happen that a I transition from a particular nuclear level of the daughter is of 

sufficient yield to be included in the table of output data but there is no a or f3 or I transition 

feeding this level that is of sufficient yield to be included in the table. In this circumstance, the 

a or f3 transition to such a level is included in the drawing; this happens because a particles, f3 
particles, and I rays are in different major categories of radiations to which the cutoff scheme 

is applied separately. 

The converse of the situation described above may occur. For reasons analogous to those 

stated above, the most intense I ray that depopulates the level involved has been included in the 

decay scheme drawing. At least one I ray will always be shown depopulating an excited nuclear 

level unless the level is an isomer with half-lives ~ 1 min or unless no I rays depopulating the 
level have been observed. 

Conversely, the transitions associated with entries appearing in the tables may be absent 

from the drawings. It may be, for example, that the placement of a I ray in the level scheme 

of the daughter nuclide is unknown; if such a I ray is sufficiently intense, it will appear as an 

entry in the data table but will be missing from the drawing. A similar remark applies to a and 
f3 transitions, although much less frequently. 
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16.-8-38 

Half-life = 170.3 m 
Decay mode(s): (3-

y(i) 
Radiation (Bq S)-1 

---

{3- 1 1.38E-02 
{3- 2 8.31E-01 
{3- 3 2.37E-02 
{3- 4 1.70E-03 
(3- 5 1.30E-01 
')'2 1.66E-03 
')'3 2.44E-02 
')'4 8.30E-01 
')'5 1.38E-02 

E(i) 
(MeV) 

5.453E-02' 
3.720E-01' 
4.578E-01' 
4.815E-01' 
1.291E+00' 
1.692E+00 
1.746E+00 
1. 942E+00 
2.751E+00 

Listed X, ')' and ')'± radiations 
Omitted X, ')' and ')'± radiations" 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations" 
Listed radiations 
Omitted radiations" 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to 2:>(i)XE(i) in its category. 

CI-38 daughter is radioactive. 

~~S(l70.3m) 

0+ 

2-

24-JUN-93 

y(i)xE(i) 

7.53E-04 
3.09E-01 
1.09E-02 
8.19E-04 
1.68E-01 
2.81E-03 
4.26E-02 
1.61E+00 
3.79E-02 

1.70E+00 
1.63E-04 
4.89E-01 
1.46E-05 
2.18E+00 
1.77E-04 

2.7511 

1.9420 

1.7458 

1.6925 

0.0 

~~CI(37.24m) 

- 31-

17-CI-34m 

Half-life = 32.00 m 
Decay mode(s): EC, (3+, IT 

y(i) E(i) 
Radiation (Bq s)-1 (MeV) 

{3+ 1 2.64E-03 2.031E-01' 
{3+ 2 2.56E-01 5.538E-01' 
(3+ 3 2.84E-01 1.099E+00' 
')'± 1.08E+00 5.110E-01 
')' 1 1.41E-01 1.177E+00 
')'3 1.85E-03 1.987E+00 
')'4 4.28E-01 2. 127E+00 
,),7 1.23E-01 3.304E+00 
')'8 2.73E-03 4.1l5E+00 
')' 1 4.05E-01 1.464E-01 
ce-K, ')' 1 3.72E-02 1.435E-01 

Listed X, ')' and ')'± radiations 
Omitted X, ')' and ')'± radiations" 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations" 
Listed radiations 
Omitted radiations" 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to 2:>(i)xE(i) in its category. 

8-34 daughter, yield 5.54E-01, is stable. 

24-JUN-93 

y(i)xE(i) 

5.35E-04 
1.42E-01 
3.12E-01 
5.54E-01 
1.66E-01 
3.68E-03 
9.l1E-01 
4.06E-01 
1.12E-02 
5.93E-02 
5.35E-03 

2.l1E+00 
1.73E-03 
4.59E-01 
5.99E-04 
2.57E+00 
2.33E-03 

CI-34 daughter, yield 4.46E-01, is radioactive. 

~';c1(32.00m) 

3+ 0.1464 

"(I 

2+ 4.1148 0+ 0.0 

"(8 "(3 EC 3• ~~ ~CI(l.5264s ) 

2+ 3.3042 / 

"(7 "(I 
EC 4 • ~; 

2+ 2.1276 
EC,. ~; 

"(4 

0+ 0.0 

~S(stable) 



IAERI-Data/Code 99-035 

17-CI-34 

Half-life = 1.5264 s 
Decay mode(s): EC, {3+ 

Radiation 

(3+ 1 ,± 
Kc'l X-ray 
K"'2 X-ray 
K"'3 X-ray 
K,6, X-ray 
K,63 X-ray 
L", X-ray 
L,6 X-ray 
Auger-KLL 
Auger-KLX 
Auger-KXY 
Auger-MXY 

y(i) 
(Bq s)-1 

9.99E-Ol 
2.00E+00 
3.46E-05 
1.73E-05 
7.95E-13 
2.14E-06 
1.07E-06 
3.20E-07 
1.14E-08 
6.07E-04 
5.90E-05 
3.23E-06 
6.90E-05 

E(i) 
(MeV) 

2.052E+00* 
5.110E-0l 
2.307E-03 
2.307E-03 
2.243E-03 
2.471E-03 
2.471E-03 
1.648E-04* 
2.277E-04* 
2.081E-03* 
2.283E-03* 
2.465E-03* 
5.078E-06* 

Listed X, , and ,± radiations 
Listed (3, ce and Auger radiations 
Listed radiations 

* Average energy (MeV) 

8-34 daughter is stable. 

Half-life = 32.9 y 
Decay mode(s): {3-

18-Ar-42 

E(i) 

24-JUN-93 

y(i)xE(i) 

2.05E+00 
1.02E+00 
7.97E-08 
3.99E-08 
1.78E-15 
5.28E-09 
2.66E-09 
5.28E-ll 
2.59E-12 
1.26E-06 
1.35E-07 
7.97E-09 
3.50E-1O 

1.02E+00 
2.05E+00 
3.07E+00 

24-JUN-93 

Radiation 
y(i) 

(Bq s)-1 (MeV) y(i)xE(i) 

(3- 1 1.00E+00 2.325E-0l* 2.33E-Ol 

Listed (3, ce and Auger radiations 
Listed radiations 

* Average energy (MeV) 

K-42 daughter is radioactive. 

2.33E-Ol 
2.33E-Ol 

- 32-

18-Ar-44 

Half-life = 11.87 m 
Decay mode(s): (3-

y(i) E(i) 
Radiation (Bq S)-1 (MeV) 

{3- 1 2.20E-02 3.622E-Ol* 
{3- 2 3.20E-02 4.705E-Ol* 
{3- 3 9.30E-Ol 6.693E-Ol* 
{3- 4 1.50E-02 8.674E-Ol* 
{3- 5 1.40E-03 1.380E+00* 
,2 6.60E-Ol 1.826E-0l 
,3 5.15E-03 3.829E-Ol 
,4 4.12E-02 4.082E-0l 
,5 2.63E-02 4.265E-01 
,9 1.95E-02 8.093E-Ol 
,10 1.63E-02 8.663E-Ol 
,12 6.67E-03 8.941E-Ol 
,14 2.18E-03 9.750E-0l 
,15 3.95E-02 1.051E+00 
,16 9.70E-03 1.077E+00 
,17 2.18E-02 1.115E+00 
,18 1.54E-02 1.277E+00 
,19 2.18E-02 1.459E+00 
,20 5.15E-03 1.586E+00 
,21 6.73E-03 1.640E+OO 
,22 5.65E-Ol 1.703E+00 
,23 1. 12E-03 1.765E+00 
,24 3.14E-Ol 1.886E+OO 
,25 7.79E-03 2.143E+00 
,26 1.72E-03 2.280E+00 
,27 8.12E-03 2.326E+00 

Listed X, , and ,± radiations 
Omitted X, , and ,± radiations* * 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations** 
Listed radiations 
Omitted radiations* * 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to Ly(i)xE(i) in its category. 

K-44 daughter is radioactive. 

24-JUN-93 

y(i)xE(i) 

7.97E-03 
1.51E-02 
6.22E-Ol 
1.30E-02 
1.93E-03 
1.21E-01 
1.97E-03 
1.68E-02 
1. 12E-02 
1.58E-02 
1.41E-02 
5.96E-03 
2.12E-03 
4.15E-02 
1.04E-02 
2.43E-02 
1.96E-02 
3.18E-02 
8.16E-03 
1.l0E-02 
9.63E-Ol 
1.98E-03 
5.93E-Ol 
1.67E-02 
3.91E-03 
1.89E-02 

1.93E+OO 
4.37E-03 
6.60E-Ol 
4.06E-04 
2.59E+00 
4.77E-03 



0+ 0.0 

i!S(stable) . 

4' liiAr(32.9y) 

0+ 0.0 

ijCl(l.5264s) 

0+ 0.0 

~~~-0.0 

i~K( 12.360h) 

lAERI-Data/Code 99-035 

~Ar(l1.87m) 

0+ 0.0 

1 TO 3+) 

2-

- 33-

2.5742 

117 

2.3258 

110 

1.8860 

112 15 

1.4595 

19 1. 1.0767 

1.0513 

0.3829 

0.1826 
12 

0.0 

~K(22.l3m) 



lAERI-Data/Code 99-035 

23-V-50 

Half-life = 1.SE+17 y 
Decay mode(s): EC, (3-

y(i) E(i) 
Radiation (Bq S)-1 (MeV) 

'Y I 8.30E-OI 1.SS4E+00 
ce-K, 'Y I 3.4SE-OS 1.S49E+OO 
Auger-KLL 4.89E-OI 3.962E-03" 
Auger-KLX 9.24E-02 4.44IE-03" 
Auger-KXY 6.60E-03 4.89SE-03" 
Auger-LMM 1. 29E+00 4.3I6E-04" 
Auger-MXY 2.70E+00 1.422E-OS" 
{3- I 1.70E-OI 7.SI4E-02" 
'Y I 1.70E-OI 7.833E-OI 
ce-K, 'Y I 4.SlE-OS 7.773E-OI 

Listed X, 'Y and 'Y± radiations 
Omitted X, 'Y and 'Y± radiations"" 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations"" 
Listed radiations 
Omitted radiations"" 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly(i)xE(i) in its category. 

Ti-SO daughter, yield 8.30E-OI, is stable. 
Cr-SO daughter, yield 1. 70E-OI, is stable. 

OS-SEP-9S 

y(i)xE(i) 

1.29E+00 
S.3SE-OS 
1.94E-03 
4.lOE-04 
3.23E-OS 
S.SSE-04 
3.84E-OS 
1.28E-02 
1.33E-OI 
3.SlE-OS 

1.42E+00 
7.SlE-04 
1.S8E-02 
1.l6E-OS 
1.44E+00 
7.63E-04 

;~V(l.5E+17y) 

6+ 0.0 

2+ 1.5538 

D+ 0.0 

;~i(stable) 

34-Se-72 

Half-life = 8.4 d 
Decay mode(s): EC 

y(i) E(i) 
Radiation (Bq s)-1 (MeV) 

'Y I S.80E-OI 4.600E-02 
ce-K, 'Y I 3.83E-OI 3.4I3E-02 
ce-L1, 'Y I 3.3SE-02 4.447E-02 
ce-L2, 'Y I 2.76E-03 4.464E-02 
ce-L3, 'Y I 4.7SE-03 4.468E-02 
ce-M, 'Y I 6.28E-03 4.S86E-02" 
Ka1 X-ray 4.08E-OI 1.0S4E-02 
Ka2 X-ray 2.lOE-0l 1.0SlE-02 
Ki31 X-ray 6.00E-02 1.l73E-02 
Ki32 X-ray 3.SlE-03 1.I86E-02 
Ki33 X-ray 3.06E-02 1.I72E-02 
Auger-KLL 4.04E-OI 9.040E-03* 
Auger-KLX 1.27E-OI 1.032E-02* 
Auger-KXY 1.34E-02 1.1S7E-02* 
Auger-LMM 1.4SE+00 1.I6SE-03* 
Auger-LMX 2.29E-OI 1.302E-03* 
Auger-MXY 3.4lE+00 9.076E-OS* 

Listed X, 'Y and 'Y± radiations 
Omitted X, 'Y and 'Y± radiations** 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations** 
Listed radiations . 
Omitted radiations"" 

* Average energy (MeV) 

26-JAN-9S 

y(i)xE(i) 

2.67E-02 
1.3lE-02 
1.49E-03 
1.23E-04 
2.I2E-04 
2.88E-04 
4.30E-03 
2.20E-03 
7.03E-04 
4. 16E-OS 
3.S9E-04 
3.6SE-03 
1.3lE-03 
1.SSE-04 
1.69E-03 
2.98E-04 
3.09E-04 

3.43E-02 
1.92E-OS 
2.26E-02 
1.l0E-OS 
S.69E-02 
3.02E-OS 

** Each omitted transition contributes 
<0.100 % to Ly(i)xE(i) in its category. 

As-72 daughter is radioactive. 

i;Se(8.4Od) 

0+ 0.0 

0.7833 

0.0 

~Cr(stable) 

1+ 

2-
7' 33As(26.0h) 

- 34-



J AERI -Data/Code 99-035 

37-Rb-78 ,47 3.20E-03 2.213E+00 7.08E-03 
,48 1.36E-02 2.241E+00 3.05E-02 

07-AUG-91 ,49 2.63E-03 2.285E+00 6.02E-03 
,50 1.52E-02 2. 290E+00 3.47E-02 

Half-life = 17.66 m ,51 9. 15E-03 2. 333E+OO 2. 14E-02 
Decay mode(s): EC, (3+ ,52 3.13E-03 2.391E+00 7.50E-03 

,53 4.60E-02 2.420E+00 l.11E-01 
y(i) E(i) ,54 6. 14E-03 2.427E+00 1.49E-02 

Radiation (Bqs)-l (MeV) y(i)xE(i) ,55 6.58E-03 2.443E+00 1.61E-02 
,56 3.31E-02 2.514E+OO 8.32E-02 

(3+ 9 4.31E-03 4.401E-01* 1.90E-03 ,57 1.88E-03 2.522E+00 4.74E-03 
(3+ 10 3.49E-03 4.453E-01* 1.55E-03 ,58 1. 88E-03 2.537E+00 4. 77E-03 
(3+ 12 4.00E-03 5.202E-01* 2.08E-03 ,59 2.95E-03 2.558E+00 7.54E-03 
(3+ 13 6.05E-03 7.867E-01* 4.76E-03 ,60 7.46E-03 2.681E+00 2.00E-02 
(3+ 14 5.33E-03 8.873E-01* 4.73E-03 ,61 5.83E-03 2.745E+00 1.60E-02 
(3+ 15 2.67E-02 9.392E-01* 2.50E-02 ,62 3.70E-03 2.790E+00 1.03E-02 
(3+ 16 3.39E-02 9.618E-01* 3.26E-02 , 63 3.01E-03 2.883E+00 8.68E-03 
(3+ 17 2.05E-02 9.769E-01* 2.00E-02 ,64 2.14E-02 2.892E+00 6.18E-02 
(3+ 18 3.08E-02 1.009E+00* 3.llE-02 ,65 6.65E-03 2.920E+00 1.94E-02 
(3+ 19 1.63E-01 1.030E+00* 1.68E-01 ,66 1.l7E-02 2.941E+00 3.43E-02 
(3+ 20 2.76E-02 1.060E+00· 2.92E-02 ,67 5.19E-02 2.982E+00 1.55E-01 
(3+ 21 3.68E-02 1.138E+00· 4.19E-02 ,68 7.34E-03 2.990E+00 2.19E-02 
(3+ 22 2.61E-02 1. 179E+00* 3.07E-02 ,69 5. 77E-03 3.023E+00 1. 74E-02 
(3+ 23 6.67E-02 1. 196E+00* 7.97E-02 ,70 l.63E-03 3.054E+00 4.98E-03 
(3+ 24 1.53E-01 l.243E+00· 1.90E-01 ,71 4.67E-02 3.084E+00 l.44E-01 
(3+ 25 1.61E-02 l.341E+00· 2.16E-02 , 72 2.32E-03 3.173E+00 7.36E-03 
(3+ 26 4.72E-03 1. 454E+OO' 6.86E-03 , 73 1.57E-03 3.215E+00 5.04E-03 
(3+ 27 9.44E-03 l.506E+00· 1.42E-02 ,74 7.77E-03 3.230E+00 2.51E-02 
(3+ 28 1.03E-02 l.614E+00· 1.66E-02 ,75 l.88E-03 3.273E+00 6.16E-03 
(3+ 29 9.23E-03 l.653E+00· 1.53E-02 , 76 l.69E-03 3. 288E+00 5.57E-03 
(3+ 30 5.54E-03 l.684E+00· 9.33E-03 ,77 1.94E-03 3.295E+00 6.4oE-03 
(3+ 31 2.43E-02 1.715E+00* 4.17E-02 ,78 2.19E-03 3.309E+00 7.26E-03 
(3+ 32 l.40E-02 1.813E+00· 2.53E-02 ,79 l.94E-03 3.326E+00 6.46E-03 
(3+ 33 7. 18E-03 1.816E+00· 1.30E-02 ,80 2.07E-03 3.352E+OO 6.94E-03 
(3+ 34 5.03E-03 l.925E+00· 9.67E-03 ,81 2.07E-03 3.362E+00 6.96E-03 
(3+ 35 2.67E-03 2.038E+00· 5.43E-03 ,82 8.65E-03 3.374E+00 2.92E-02 
(3+ 36 3.28E-02 2.342E+00· 7.69E-02 ,83 4.51E-02 3.437E+00 l.55E-01 
(3+ 37 2.05E-02 2.403E+00* 4.93E-02 ,84 l.08E-01 3.438E+00 3.71E-01 
(3+ 38 2.46E-02 2.674E+00· 6.58E-02 ,85 9.59E-03 3.483E+00 3.34E-02 
(3+ 39 8.21E-02 2.898E+00· 2.38E-01 ,87 l.82E-02 3.539E+00 6.43E-02 ,± 1. 77E+00 5.110E-01 9.07E-01 ,88 5.89E-03 3.553E+00 2.09E-02 
,3 6.27E-01 4.550E-01 2.85E-01 ,89 2.43E-02 3.575E+00 8.70E-02 
,4 1.l4E-01 5.622E-01 6.41E-02 ,90 1.38E-03 3.634E+00 5.01E-03 
,7 l.17E-02 6.644E-01 7.75E-03 ,91 l.82E-03 3.662E+00 6.66E-03 
,10 1.26E-01 6.929E-01 8.70E-02 ,92 2.76E-03 3. 747E+OO 1.03E-02 
,11 l.66E-02 7.387E-01 1.22E-02 ,93 2.19E-03 3. 773E+00 8.28E-03 
,12 2.84E-02 8.596E-01 2.44E-02 ,94 1.44E-03 3.829E+00 5.52E-03 
,13 l.20E-02 l.110E+00 l.33E-02 ,95 3.32E-03 3.864E+00 l.28E-02 
,14 7.91E-02 1.l48E+00 9.08E-02 ,96 3.81E-02 3.893E+00 l.48E-01 
,16 4.70E-03 1. 295E+00 6.09E-03 ,97 4.77E-03 3.914E+00 1.86E-02 
,17 3.20E-02 1.301E+00 4.17E-02 ,98 1. 12E-02 3.938E+00 4.39E-02 
,23 3.45E-03 l.508E+00 5.20E-03 ,99 2.70E-03 3.994E+00 l.08E-02 
,24 4.20E-03 1. 595E+00 6.70E-03 ,100 3.76E-03 4.008E+00 1.51E-02 
,25 5. 77E-03 l.653E+00 9.53E-03 ,101 3.70E-03 4.040E+00 1.49E-02 
,26 6.58E-03 l.735E+00 1.14E-02 ,102 7.21E-03 4.044E+00 2.92E-02 
,27 8.15E-03 1. 756E+00 1.43E-02 ,103 2.63E-03 4.074E+00 1.07E-02 
,28 4.33E-03 1. 767E+00 7.64E-03 ,104 1.88E-03 4.089E+00 7.69E-03 
,30 2.96E-02 1. 779E+00 5.27E-02 ,105 1.25E-03 4.096E+00 5.14E-03 
,31 8.53E-03 1.786E+00 1.52E-02 ,106 1. 76E-03 4.175E+00 7.33E-03 
,32 3.82E-03 1.806E+OO 6.91E-03 ,107 1.69E-03 4.201E+00 7.llE-03 
,33 9.53E-03 l.822E+00 1. 74E-02 ,108 5.52E-03 4.421E+00 2.44E-02 
,34 2.88E-03 1.845E+00 5.32E-03 ,109 l.44E-03 4.556E+00 6.57E-03 
,35 6.02E-03 1. 855E+00 1. 12E-02 ,110 2.76E-03 4. 726E+00 1.30E-02 
,37 2.45E-03 1.906E+00 4.66E-03 ,111 2.07E-03 4. 737E+00 9.80E-03 
,38 2.38E-03 l.930E+00 4.60E-03 ,113 1.44E-03 5.ll3E+00 7.37E-03 
,39 3.70E-03 l.944E+00 7.19E-03 ,114 3.57E-03 5. 180E+00 1.85E-02 
,40 7.65E-03 1.988E+00 1.52E-02 ,115 4.83E-03 5. 244E+00 2.53E-02 
,42 5.58E-03 2.053E+00 1.15E-02 ,116 3.13E-03 5.333E+00 1.67E-02 
,43 5.52E-03 2.083E+00 1.l5E-02 ,l17 l.07E-03 5.369E+00 5.72E-03 
,44 7.34E-03 2.118E+00 1.55E-02 ,118 1.82E-03 5.529E+00 1.01E-02 
, 45 1. 74E-02 2.137E+OO 3.73E-02 ,1l9 2.57E-03 5. 568E+OO 1.43E-02 
,46 6.83E-03 2.201E+00 l.50E-02 

- 35-



Listed X, -y and -y± radiations 
Omitted X, -y and -y± radiations" 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations" 
Listed radiations 
Omitted radiations'· 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly(i)xE(i) in its category. 

Kr-78 daughter is stable. 

lAERI-Data/Code 99-035 

4.05E+00 
3.70E-02 
1. 27E+00 
6.55E-03 
5.32E+00 
4.36E-02 

- 36-
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37-Rb-84m 

Half-life = 20.26 m 
Decay mode(s): IT 

y(i) E(i) 
Radiation (Bq S)-l (MeV) 

'Y 1 2.95E-0l 2.156E-0l 
ce-K, 'Y 1 2.63E-0l 2.004E-0l 
Ce-L1,'Y 1 2.57E-02 2. 135E-0l 
ce-L2, 'Y 1 l.S5E-02 2.137E-0l 
ce-L3, 'Y 1 1.65E-02 2.13SE-0l 
ce-M, 'Y 1 1.02E-02 2.154E-01· 
ce-N+,'Y1 1.29E-03 2.156E-01' 
'Y2 6.02E-01 2.4S0E-01 
ce-K, 'Y 2 1.75E-02 2.32SE-01 
ce-L1, 'Y 2 1.71E-03 2.460E-01 
ce-M, 'Y 2 3.41E-04 2.47SE-01' 
'Y 3 3.61E-01 4.636E-0l 
ce-K, 'Y 3 1.20E-02 4.4S4E-0l 
ce-L1, 'Y 3 1.21E-03 4.616E-0l 
ce-L2, 'Y 3 3.55E-04 4.61SE-0l 
ce-L3, 'Y 3 2.07E-04 4.61SE-0l 
ce-M, 'Y 3 2.61E-04 4.634E-0l' 
Ka, X-ray 1.l0E-0l 1.340E-02 
Ka2 X-ray 5.70E-02 1.334E-02 
Auger-KLL 6.96E-02 1. 136E-02' 
Auger-KLX 2.44E-02 1.304E-02' 
Auger-LMM 2.79E-01 1.4S5E-03' 
Auger-LMX 9.S6E-02 1.723E-03' 
Auger-MXY 7.31E-01 1.726E-04' 

Listed X, 'Y and 'Y± radiations 
Omitted X, 'Y and 'Y± radiations" 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations·' 
Listed radiations 
Omitted radiations" 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly(i)xE(i) in its category. 

Rb-S4 daughter is radioactive. 

~~b(20.26m) 

6- 0.4636 

(3)- 0.2480 

2- 0.0 

~~Rb(32.77d) 

lAERI-Data/Code 99-035 

lS-JUN-97 

y(i)xE(i) 

6.36E-02 
5.26E-02 
5.49E-03 
3.95E-03 
3.52E-03 
2.19E-03 
2.79E-04 
1.49E-01 
4.06E-03 
4.22E-04 
S.45E-05 
1.67E-01 
5.40E-03 
5.59E-04 
1.64E-04 
9.56E-05 
1.21E-04 
1.47E-03 
7.60E-04 
7.91E-04 
3.1SE-04 
4.15E-04 
1.70E-04 
1.26E-04 

3.S3E-01 
4.42E-04 
S.OSE-02 
l.S1E-04 
4.63E-01 
6.22E-04 

- 39-



39-Y-84 

Half-life = 40 m 
Decay mode(s): EC, {3+ 

y(i) E(i) 
Radiation (Bq s)-1 (MeV) 

{3+ 1 5.0lE-03 4.975E-Ol* 
{3+ 2 8.42E-02 5.818E-Ol· 
{3+ 3 2.4lE-02 6.471E-Ol· 
{3+ 4 3.0lE-02 6.917E-Ol· 
{3+ 5 1.03E-Ol 8.315E-Ol· 
{3+ 6 1.43E-Ol 9.429E-Ol· 
{3+ 7 1.90E-02 1.023E+00· 
{3+ 8 1.02E-02 1.162E+00· 
{3+ 9 2.6lE-Ol 1. 158E+00· 
{3+ 10 1.96E-02 1.176E+00· 
{3+ 11 4.81E-02 1.192E+00· 
{3+ 12 3.2lE-02 1. 257E+00· 
{3+ 13 4.llE-02 1. 343E+00· 
{3+ 14 3.9lE-02 1.526E+00· 
{3+ 15 1.00E-02 1.650E+00· 
{3+ 16 1.20E-02 1.825E+00· 
{3+ 17 3.0lE-02 2. 135E+00· 
-y± 1.82E+00 5. 110E-Ol 
-y 1 9.76E-02 4.627E-Ol 
-y2 8.78E-02 6.022E-Ol 
-y3 1.57E-Ol 6.605E-Ol 
-y4 5.13E-02 6.804E-0l 
-y5 8.48E-02 7.045E-Ol 
-y6 9.86E-Ol 7.930E-Ol 
-y7 5.92E-03 9.320E-Ol 
-y8 7.49E-Ol 9.74lE-0l 
-y9 3.85E-02 9.946E-Ol 
-y1O 2.07E-02 1. 00 lE+OO 
-yll 5.62E-Ol 1.040E+00 
-y 12 2.86E-02 1. 110E+00 
-y 13 1.68E-02 1.120E+00 
-y 14 3.25E-02 1.144E+00 
-y 15 6.90E-03 1.155E+00 
-y 16 6.6lE-02 1. 255E+00 
-y 17 3.45E-02 1. 263E+00 
-y 18 2.66E-02 1. 330E+00 
-y 19 1.38E-02 1.453E+00 
-y 20 5.82E-02 1.503E+00 
-y 21 1.48E-02 1.617E+00 
-y 22 1.97E-02 1.657E+00 
-y 23 3.16E-02 1. 746E+00 
-y 24 2.96E-02 1. 764E+00 
-y 25 2.46E-02 2.294E+00 

Listed X, -y and -y± radiations 
Omitted X, -y and -y± radiations·· 
Listed {3, ce and Auger radiations 
Omitted {3, ce and Auger radiations·· 
Listed radiations 
Omitted radiations·· 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to I:y(i)xE(i) in its category. 

Sr-84 daughter is stable. 

lAERI-Data/Code 99-035 

18-JUN-97 

y(i)xE(i) 

2.49E-03 
4.90E-02 
1.56E-02 
2.08E-02 
8.58E-02 
1.35E-Ol 
1.95E-02 
1. 19E-02 
3.02E-0l 
2.3lE-02 
5.73E-02 
4.03E-02 
5.52E-02 
5.96E-02 
1.65E-02 
2.20E-02 
6.42E-02 
9.32E-Ol 
4.52E-02 
5.28E-02 
1.04E-0l 
3.49E-02 
5.97E-02 
7.82E-Ol 
5.5lE-03 
7.30E-Ol 
3.82E-02 
2.07E-02 
5.84E-Ol 
3.18E-02 
1.88E-02 
3.72E-02 
7.97E-03 
8.29E-02 
4.36E-02 
3.54E-02 
2.0lE-02 
8.74E-02 
2.39E-02 
3.27E-02 
5.5lE-02 
5.22E-02 
5.65E-02 

3.97E+OO 
7.97E-04 
9.80E-Ol 
2.77E-03 
4.95E+00 
3.56E-03 

- 40-

39-Y-84 

Half-life = 4.6 s 
Decay mode(s): EC, {3+ 

y(i) E(i) 
Radiation (Bq s)-1 (MeV) 

{3+ 1 3.42E-0l 2. 15lE+00· 
{3+ 2 6.44E-Ol 2.535E+00· 
-y± 1.97E+00 5.110E-Ol 
-y 1 3.50E-Ol 7.930E-Ol 

Listed X, -y and -y± radiations 
Omitted X, -y and -y± radiations·· 
Listed {3, ce and Auger radiations 
Omitted {3, ce and Auger radiations·· 
Listed radiations 
Omitted radiations·· 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to I:y(i)XE(i) in its category. 

Sr-84 daughter is stable. 

18-JUN-97 

y(i)xE(i) 

7.36E-Ol 
1.63E+00 
1.0lE+00 
2.78E-Ol 

1. 29E+00 
1.19E-04 
2.37E+00 
3.53E-04 
3.66E+00 
4.72E-04 



4+ 

(4+,5-,6+) 

(4+,5,6+) 

(6+) 

2+ 

6+ 

5-

(5+) 

(4+) 

3-

(3+) 

4+ 

(2+) 

2+ 

0+ 

lAERI-Data/Code 99-035 

~Y(40m) 

~~lfu~~~~~~~~~~~~_-"",:::::::::;:~;a~(5-) -0.0800 

. ~5 ~~~ 
4.0633 

~Sr(stab1e) 

2+ 

84 
38Sr(stable) 

- 41-

3.9180 

0.7930 

0.0 

84 
39 Y(4.6s) 

1+ 0.0 

EC 10' 13~o 

EC II , 13~1 

EC I2 , 13~2 

EC 13, 13~3 



39-Y-85rn 

Half-life = 4.86 h 
Decay mode(s): EC, (3+ 

y(i) E(i) 
Radiation (Bq S)-l (MeV) 

(3+ 13 4.09E-03 4.337E-Ol' 
(3+ 14 5.88E-03 4.519E-Ol' 
(3+ 17 4.79E-02 8.983E-0l' 
(3+ 18 5.18E-Ol 1.005E+00' 
'Y± 1.16E+00 5. 110E-0l 
'Y 6 2.28E-Ol 2.317E-0l 
ce-K, 'Y 6 4.50E-03 2.156E-0l 

'Y 1O L5lE-02 5.044E-0l 
'Y11 3.46E-02 5.356E-0l 
'Y 12 L19E-02 5.467E-Ol 
'Y 13 2.65E-03 5.582E-Ol 
'Y 14 L67E-02 5.684E-Ol 
'Y 17 1.08E-02 6.119E-Ol 
'Y 18 8.64E-03 6.165E-Ol 
'Y 23 1.30E-02 6.980E-Ol 
'Y 25 4.43E-03 7.245E-0l 
'Y 29 3.62E-02 7.673E-0l 
'Y 30 1.30E-02 7.686E-0l 
'Y 31 2.97E-03 7.697E-0l 
'Y 32 1.57E-02 7.879E-0l 
'Y 33 2.38E-03 7.964E-0l 
'Y 35 L89E-03 8.108E-0l 
'Y 36 7.78E-03 8. 168E-0l 
'Y 37 2.16E-03 8.216E-0l 
'Y 39 9.72E-03 8.616E-0l 
'Y 42 2.00E-03 9.100E-0l 
'Y 45 L67E-03 9.445E-0l 
'Y 49 5.40E-03 9.965E-Ol 
'Y 51 2.02E-02 L030E+00 
'Y 57 L78E-02 L123E+00 
'Y 61 2.75E-03 1.1 87E+00 
'Y 63 L98E-02 1.220E+00 
'Y 67 6.48E-03 1.262E+00 
'Y 69 6.86E-03 L323E+00 
'Y 70 1.67E-03 L338E+00 
'Y71 1.30E-03 1.356E+00 
'Y 72 5.35E-03 L356E+OO 
'Y 74 4.43E-03 1.395E+00 
'Y 75 9.72E-04 1.398E+00 
'Y 76 3.08E-02 1.405E+00 
'Y 77 4.05E-03 1.415E+00 
'Y 81 2.16E-03 1.555E+00 
'Y 83 2.27E-03 1.566E+00 
'Y 86 1.19E-02 1.584E+00 
'Y 87 3.35E-03 1. 589E+OO 
'Y 88 2.70E-03 1.627E+00 
'Y 89 1.30E-03 1.658E+00 
'Y 90 1.46E-03 1.688E+OO 
'Y 91 8.lOE-04 L70lE+00 
'Y 92 5.94E-03 L705E+00 
'Y 94 8.10E-04 1. 750E+00 
'Y 97 4.05E-03 1. 854E+00 
'Y 98 1.78E-02 1.892E+00 
'Y 99 1.40E-03 1.920E+00 
'Y 100 2.16E-03 1.934E+OO 
'Y 101 5.72E-03 1.940E+00 
'Y 106 1.46E-03 2.086E+00 
'Y 108 7.88E-03 2. 120E+00 
'Y 109 4.97E-02 2.124E+00 
'Y 110 4.37E-03 2. 166E+00 
'Y 111 2.27E-02 2.172E+00 
'Y 118 5.62E-03 2.352E+00 

JAERI-Data/Code 99-035 

26-APR-91 

y(i)xE(i) 

L77E-03 
2.66E-03 
4.30E-02 
5.21E-Ol 
5.9lE-01 
5.28E-02 
9.70E-04 
7.60E-03 
L85E-02 
6.49E-03 
L48E-03 
9.52E-03 
6.6lE-03 
5.33E-03 
9.05E-03 
3.2lE-03 
2.78E-02 
9.96E-03 
2.29E-03 
1.23E-02 
L89E-03 
L53E-03 
6.35E-03 
1.77E-03 
8.37E-03 
1.82E-03 
1. 58E-03 
5.38E-03 
2.08E-02 
2.00E-02 
3.27E-03 
2.4lE-02 
8.18E-03 
9.08E-03 
2.24E-03 
1.76E-03 
7.25E-03 
6.18E-03 
1.36E-03 
4.32E-02 
5.73E-03 
3.36E-03 
3.55E-03 
L88E-02 
5.32E-03 
4.39E-03 
2.15E-03 
2.46E-03 
L38E-03 
1.0lE-02 
1.42E-03 
7.5lE-03 
3.37E-02 
2.70E-03 
4.18E-03 
l.1lE-02 
3.04E-03 
1.67E-02 
L06E-Ol 
9.47E-03 
4.93E-02 
1.32E-02 

- 42-

'Y 121 
'Y 122 
'Y 124 
'Y 127 
'Y 131 
'Y 135 
K"" X-ray 
Auger-KLL 

2.27E-03 
7.56E-04 
1.30E-03 
L08E-03 
3.35E-03 
1.19E-03 
1.44E-01 
8.23E-02 

2.550E+00 
2.579E+00 
2.642E+00 
2. 748E+00 
2.782E+00 
2.815E+00 
1.417E-02 
1.198E-02' 

Listed X, 'Y and 'Y± radiations 
Omitted X, 'Y and 'Y± radiations·' 
Listed (3, ce and Auger radiations 
Omitted (3, ce and Auger radiations" 
Listed radiations 
Omitted radiations'· 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly(i)xE(i) in its category. 

5.78E-03 
1.95E-03 
3.42E-03 
2.97E-03 
9.31E-03 
3.34E-03 
2.04E-03 
9.86E-04 

L28E+00 
4.7lE-02 
5.71E-0l 
2.86E-03 
1. 86E+00 
5.00E-02 

Sr-85m daughter, yield 4.0E-02, is radioactive. 
Sr-85 daughter, yield 9.60E-Ol, is radioactive. 
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712.912.11/21+) 

1712+.912+> 
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1512- 7n on. 

1512-.7I2Qn. 

11112)+ 

912+ 

1712.912-

1512+.712) 

512+ 

912+ 

111/2)+ 

5/2-

1512-) 

15/2+) 

312-

112-

712+ 

9/2+ 

-
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/ 

'~(4.86h) 

912+ 00198 

2.9803 

,0 

Ym 

" 

IYm Iy", Iy," IYllo 

y", y", 

o. 
~~Sr(64.84d) 



JAERI-Data/Code 99-035 

39-Y-85 

Half-life = 2.68 h 
Decay mode(s): EC, (3+ 

y(i) E(i) 
Radiation (Bq s)-1 (MeV) 

{3+ 3 3.83E-02 4.732E-Ol* 
{3+ 4 3.73E-Ol 6.560E-Ol* 
{3+ 5 2.42E-Ol 8.860E-Ol* 
-y± 1.31E+00 5.110E-Ol 
-y5 8.43E-03 4.095E-Ol 
-y6 6.02E-Ol 5.044E-Ol 
ce-K, -y 6 1.37E-03 4.883E-Ol 
-y7 1.81E-03 6.980E-Ol 
-y8 9.03E-02 9.139E-Ol 
-y9 2.41E-03 1.278E+00 
-y 10 3.67E-03 1.321E+00 
Ko'l X-ray 1.17E-Ol 1.417E-02 
Auger-KLL 6.72E-02 1. 198E-02* 

Listed X, -y and -y± radiations 
Omitted X, -y and -y± radiations** 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations** 
Listed radiations 
Omitted radiations** 

* Average energy (MeV) 

26-APR-91 

y(i)xE(i) 

1.81E-02 
2.45E-Ol 
2.14E-Ol 
6.68E-Ol 
3.45E-03 
3.04E-Ol 
6.69E-04 
1. 26E-03 
8.25E-02 
3.08E-03 
4.85E-03 
1.66E-03 
8.05E-04 

1.07E+00 
1. 79E-03 
4.79E-Ol 
1.51E-03 
1.55E+00 
3.30E-03 

** Each omitted transition contributes 
<0.100 % to Ly(i)xE(i) in its category. 

Sr-85m daughter is radioactive. 

::Y(2.68h) 

(112)' _ j).0 

(112.312) 

312-

5/2-

312- _ 

112-
Be,. P; 

912+ 0.0 

-44-

39-Y-87m 

26-APR-91 

Half-life = 13.37 h 
Decay mode(s): EC, (3+, IT 

y(i) E(i) 
Radiation (Bq S)-1 (MeV) 

{3+ 1 7.50E-03 5.350E-Ol* 
-y± 1.50E-02 5.110E-Ol 
-y 1 7.82E-Ol 3.808E-Ol 
ce-K, -y 1 l.71E-Ol 3.638E-0l 
Ce-L1, -y 1 2.06E-02 3.784E-Ol 
Ce-L2, -y 1 2.41E-03 3.786E-Ol 
ce-L3, -y 1 2.82E-03 3.787E-Ol 
ce-M, -y 1 4.52E-03 3.805E-Ol* 
ce-N+, -y 1 7.70E-04 3.808E-Ol* 
Ko'l X-ray 6.74E-02 1.496E-02 
K"2 X-ray 3.51E-02 1.488E-02 
Auger-KLL 3.50E-02 1.262E-02* 
Auger-KLX 1.29E-02 1.453E-02* 
Auger-LMM 1.43E-Ol 1.664E-03* 
Auger-LMX 5.69E-02 1.960E-03* 
Auger-MXY 3.85E-Ol 2.249E-04* 

Listed X, -y and -y± radiations 
Omitted X, -y and -y± radiations** 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations** 
Listed radiations 
Omitted radiations** 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly(i)xE(i) in its category. 

Sr-87 daughter, yield 1.57E-02, is stable. 

y(i)xE(i) 

4.01E-03 
7.66E-03 
2.98E-Ol 
6.21E-02 
7.80E-03 
9.14E-04 
1.07E-03 
1.72E-03 
2.93E-04 
1.01E-03 
5.23E-04 
4.41E-04 
1.87E-04 
2.38E-04 
1.1lE-04 
8.66E-05 

3.07E-Ol 
3.97E-04 
7.90E-02 
8.31E-05 
3.86E-Ol 
4.80E-04 

Y-87 daughter, yield 9.843E-Ol, is radioactive. 

K~';Y(13.37h) 

9/2+ 0.3808 

.::..:9/-=-2+-'---_~0~.0~/ In- I" 0.0 

~~Sr(stable) EC I' 137 



JAERI-DataiCode 99-035 

40-Zr-87 

26-APR-91 

Half-life = 1.68 h 
Decay mode(s): EC, f3+ 

y(i) E(i) 
Radiation (Bq S)-1 (MeV) y(i)xE(i) 

f3+ 4 3.20E-03 4.556E-0l* 1.46E-03 
f3+ 9 8.34E-Ol 1.012E+00* 8.44E-0l 
"/± 1.68E+00 5.110E-Ol 8.58E-Ol 
,,/9 2.80E-03 1.024E+00 2.87E-03 
,,/11 8.00E-04 1.159E+00 9.27E-04 
"/ 12 3.30E-03 1. 21OE+00 3.99E-03 
"/ 14 1.00E-02 1. 227E+OO 1. 23E-02 
,,/26 9.00E-04 2.222E+00 2.00E-03 

Listed X, "/ and "/± radiations 8.80E-Ol 
Omitted X, "/ and "/± radiations** 1.08E-02 
Listed f3, ce and Auger radiations 8.46E-0l 
Omitted f3, ce and Auger radiations** 2.04E-03 
Listed radiations 1. 73E+00 
Omitted radiations** 1.28E-02 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to Ly(i)xE(i) in its category. 

Y-87m daughter, yield 9.985E-Ol, is radioactive. 
Y-87 daughter, yield 1.5E-03, is radioactive. 

!7r(1.68h) 

(912)+ 0.0 

(7/2)+ 

(912)+ 

712+.912+ 

(1112+) 

(7/2+.9/2+) 

9/2+ 0.3812 

1/2- 0.0 

~Y(79.8h) 

- 45-

41-Nb-91m 

Half-life = 60.86 d 
Decay mode(s): EC, f3+, IT 

y(i) E(i) 
Radiation (Bq S)-1 (MeV) 

"/ 1 1.91E-02 1.205E+00 
Kc,! X-ray 1.10E-02 1.578E-02 
K"'2 X-ray 5.76E-03 1.569E-02 
"/ 1 5.80E-03 1.046E-Ol 
ce-K, "/ 1 6.75E-Ol 8.563E-02 
ce-L1, ,,/1 1.24E-0l 1.019E-0l 
ce-L2, "/ 1 2.66E-02 1.022E-Ol 
Ce-L3, "/ 1 1.04E-Ol 1.022E-Ol 
ce-M, ,,/1 4.86E-02 1.043E-0l* 
ce-N+, "/ 1 8.89E-03 1.046E-Ol* 
K"" X-ray 2.77E-Ol 1.662E-02 
K"'2 X-ray 1.45E-Ol 1.652E-02 
KiJl X-ray 4.63E-02 1.862E-02 
KiJ2 X-ray 1.08E-02 1.895E-02 
KiJ3 X-ray 2.47E-02 1.861E-02 
Auger-KLL 1.19E-Ol 1.395E-02* 
Auger-KLX 4.56E-02 1.61OE-02* 
Auger-KXY 5.42E-03 1.824E-02* 
Auger-LMM 6.35E-0l 1.852E-03* 
Auger-LMX 2.68E-Ol 2.204E-03* 
Auger-MXY 1. 74E+00 2.776E-04* 

Listed X, "/ and "/± radiations 
Omitted X, "/ and "/± radiations** 
Listed f3, ce and Auger radiations 
Omitted f3, ce and Auger radiations** 
Listed radiations 
Omitted radiations** 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly(i)XE(i) in its category. 

Zr-91 daughter, yield 3.2E-02, is stable. 

13-DEC-90 

y(i)xE(i) 

2.30E-02 
1.74E-04 
9.04E-05 
6.07E-04 
5.78E-02 
1.26E-02 
2.71E-03 
1.06E-02 
5.07E-03 
9.30E-04 
4.61E-03 
2.40E-03 
8.63E-04 
2.05E-04 
4.60E-04 
1.66E-03 
7.34E-04 
9.88E-05 
1.l8E-03 
5.91E-04 
4.83E-04 

3.24E-02 
1.31E-04 
9.45E-02 
2.66E-04 
1.27E-Ol 
3.97E-04 

Nb-91 daughter, yield 9.68E-Ol, is radioactive. 

9~';Nb(60.86d) 

112- 0.1046 

1.2047 

5/2+ 0.0 
9/2+ 0.0 

~I~r(stable) EC 2, 137 ~:Nb(6.8E+2y) 



IAERI-Data/Code 99-035 

41-Nb-91 

13-DEC-90 

Half-life = 680 y 
Decay mode{s): EC, f3+ 

y{i) E{i) 
Radiation (Bq s)-1 (MeV) 

f3+ 1 1.60E-03 1.191E-0l' 
1'± 3.20E-03 5. 110E-Ol 
KOI X-ray 3.49E-Ol 1.578E-02 
K02 X-ray 1.82E-0l 1.569E-02 
Ki31 X-ray 5.76E-02 1.767E-02 
Ki32 X-ray 1.29E-02 1. 797E-02 
Ki33 X-ray 2.94E-02 1. 765E-02 
Lo X-ray 1.40E-02 2.042E-03' 
Li3 X-ray 9.95E-03 2.130E-03' 
Auger-KLL 1.65E-Ol 1.327E-02' 
Auger-KLX 6.17E-02 1.530E-02' 
Auger-KXY 7.24E-03 1.731E-02' 
Auger-LMM 6.85E-Ol 1. 757E-03' 
Auger-LMX 2.87E-Ol 2.081E-03' 
Auger-LXY 3.34E-02 2.260E-03' 
Auger-MXY 1.87E+00 2.515E-04' 

Listed X, l' and 1'± radiations 
Omitted X, l' and 1'± radiations" 
Listed f3, ce and Auger radiations 
Omitted f3, ce and Auger radiations" 
Listed radiations 
Omitted radiations" 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to L:y{i)xE{i) in its category. 

Zr-91 daughter is stable. 

y{i)xE{i) 

1.91E-04 
1.64E-03 
5.50E-03 
2.86E-03 
1.02E-03 
2.32E-04 
5.20E-04 
2.87E-05 
2.12E-05 
2.18E-03 
9.45E-04 
1.25E-04 
1.20E-03 
5.96E-04 
7.54E-05 
4.70E-04 

1.18E-02 
7.62E-06 
5.79E-03 
1.13E-06 
1.76E-02 
8.75E-06 

91 
41 Nb(6.8E+2y) 

9/2+ 0.0 

_5/_2~+ ____ ~0~.0~~ 
91 4QZr(stable) Eel' ~~ 
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41-Nb-92m 

05-APR-94 

Half-life = 10.15 d 
Decay mode{s): EC, f3+ 

y(i) E(i) 
Radiation (Bq S)-I (MeV) 

f3+ 1 5.80E-04 8.734E-02' 
f3+ 2 1.20E-04 5.177E-Ol' 
1'3 1. 78E-02 9.126E-Ol 
ce-K, l' 3 1.29E-05 8.946E-Ol 
1'4 9.91E-Ol 9.344E-0l 
ce-K, l' 4 6.86E-04 9.164E-Ol 
ce-L1, l' 4 7.18E-05 9.319E-0l 
ce-M, l' 4 9.51E-06 9.341E-Ol· 
1'6 8.52E-03 1.847E+00 
KOI X-ray 3.51E-0l 1.578E-02 
K02 X-ray 1.83E-0l 1.569E-02 
Ki31 X-ray 5.79E-02 1. 767E-02 
Auger-KLL 1.66E-Ol 1.327E-02' 
Auger-KLX 6.21E-02 1.530E-02' 
Auger-KXY 7.28E-03 1.731E-02· 
Auger-LMM 6.87E-Ol 1.757E-03' 
Auger-LMX 2.87E-Ol 2.081E-03' 
Auger-LXY 3.35E-02 2.260E-03' 
Auger-MXY 1.87E+00 2.515E-04' 

Listed X, l' and 1'± radiations 
Omitted X, l' and 1'± radiations" 
Listed f3, ce and Auger radiations 
Omitted f3, ce and Auger radiations" 
Listed radiations 
Omitted radiations" 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to L:y(i)XE(i) in its category. 

Zr-92 daughter is stable. 

y(i)xE(i) 

5.06E-05 
6.21E-05 
1.63E-02 
1.16E-05 
9.26E-Ol 
6.28E-04 
6.69E-05 
8.88E-06 
1.57E-02 
5.53E-03 
2.88E-03 
1.02E-03 
2.20E-03 
9.50E-04 
1.26E-04 
1.21E-03 
5.98E-04 
7.56E-05 
4.71E-04 

9.67E-Ol 
1.63E-03 
6.45E-03 
1. 16E-05 
9.74E-Ol 
1.64E-03 

9!';'Nb(lO.15d) 

2+ 0.1353 

2+ 1.8472 

'Y6 'Y3 EC 2 

2+ 0.9345 

EC 5,137 
14 

0+ 0.0 

:7r(stable) EC 6 .13; 



JAERI-Data/Code 99-035 

41-Nb-92 

26-AUG-92 

Half-life = 3.47E+7 y 
Decay mode(s): EC 

y(i) E(i) 
Radiation (Bq S)-1 (MeV) 

"I 1 l.OOE+OO 5.611E-0l 
ce-K, "I 1 2.62E-03 5.431E-0l 
ce-L1, "I 1 2.71E-04 5.586E-0l 
ce-L2, "I 1 1.55E-05 5.588E-Ol 
ce-M, "I 1 5.23E-05 5.608E-0l' 
"12 l.OOE+OO 9.345E-0l 
ce-K, "I 2 6.92E-04 9.165E-0l 
ce-L1, "I 2 7.24E-05 9.320E-0l 
ce-M, "I 2 9.60E-06 9.342E-0l' 
K a , X-ray 3.37E-Ol l.578E-02 
Ka2 X-ray l.76E-Ol l.569E-02 
Auger-KLL l.59E-Ol 1.327E-02' 
Auger-KLX 5.96E-02 l.530E-02' 
Auger-KXY 6.99E-03 l.731E-02' 
Auger-LMM 6.83E-Ol l.758E-03' 
Auger-LMX 2.86E-0l 2.081E-03' 
Auger-LXY 3.32E-02 2.260E-03' 
Auger-MXY l.86E+00 2.515E-04' 

Listed X, "I and "I± radiations 
Omitted X, "I and "I± radiations" 
Listed (3, ce and Auger radiations 
Omitted (3, ce and Auger radiations" 
Listed radiations 
Omitted radiations" 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly(i)xE(i) in its category. 

Zr-92 daughter is stable. 

y(i)xE(i) 

5.61E-Ol 
l.42E-03 
l.52E-04 
8.68E-06 
2.93E-05 
9.34E-Ol 
6.34E-04 
6.75E-05 
8.97E-06 
5.32E-03 
2.76E-03 
2.11E-03 
9.12E-04 
l.21E-04 
l.20E-03 
5.94E-04 
7.52E-05 
4.68E-04 

l.50E+00 
l.77E-03 
7.80E-03 
2.00E-05 
1.51E+00 
1.79E-03 

~7Nb(3.47E7y) 

(7+) 0.0 

4+ 1.4956 

'(I 
EC, 

2+ 0.9345 

0+ 0.0 

:7r(stable) 

42-Mo-91 

Half-life = 15.49 m 
Decay mode(s): EC, (3+ 

y(i) 
Radiation (Bq S)-1 

(3+ 9 2.26E-03 
(3+ 12 9.33E-Ol 
"I± l.87E+00 
"1 6 2.26E-03 
"1 8 3.29E-03 
"I 12 l.18E-03 
"I 14 8.49E-04 
"I 15 5.49E-04 

E(i) 
(MeV) 

7.877E-0l' 
l.551E+00' 
5.11OE-0l 
l.582E+00 
1.637E+00 
2.632E+00 
3.029E+00 
3.149E+00 

Listed X, "I and "I± radiations 
Omitted X, "I and "I± radiations" 
Listed (3, ce and Auger radiations 
Omitted (3, ce and Auger radiations" 
Listed radiations 
Omitted radiations" 

* Average energy (MeV) 

13-DEC-90 

y(i)xE(i) 

1.78E-03 
l.45E+00 
9.58E-0l 
3.57E-03 
5.39E-03 
3.11E-03 
2.57E-03 
l.73E-03 

9.74E-OI 
3.03E-03 
l.45E+00 
1.85E-03 
2.42E+00 
4.88E-03 

** Each omitted transition contributes 
<0.100 % to Ly(i)XE(i) in its category. 

Nb-91m daughter, yield 3.4E-04, is radioactive. 
Nb-91 daughter, yield 9.9966E-0l, is radioactive. 

:;Mo(l5.49m) 

9/2+ 0.0 

712,9/2,1112 

712,9/2, 1112(+) 
Y'4 

(9/2) 

y" 
(9/2+) 

(7/2+ 

y" y, y, 

912+ 0.0 

::Nb(6.8E+2y) 

- 47-



JAERI-Data/Code 99-035 

42-Mo-I02 

07-AUG-91 

Half-life = 11.3 m 
Decay mode(s): (3-

y(i) 
Radiation (Bq S)-1 

{3- 1 4.80E-02 
{3- 2 1.10E-02 
{3- 3 9.41E-01 
"(2 1.03E-03 
"(3 2.32E-03 
"(4 3.76E-02 
ce-K, "( 4 3.12E-03 
"(5 3.80E-02 
"(6 1.44E-02 
"(7 8.36E-04 
"(8 2.66E-03 
KOl X-ray 2.55E-03 
K02 X-ray 1.34E-03 

E(i) 
(MeV) 

2.118E-0l* 
2.649E-0l* 
3.562E-0l* 
9.324E-02 
1.360E-0l 
1.482E-0l 
1.271E-0l 
2. 117E-0l 
2.238E-01 
2.666E-01 
3.599E-01 
1.837E-02 
1.825E-02 

Listed X, "( and "(± radiations 
Omitted X, "( and "(± radiations** 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations** 
Listed radiations 
Omitted radiations** 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to 2:)(i) x E(i) in its category. 

Tc-102 daughter is radioactive. 

y(i)xE(i) 

1.02E-02 
2.91E-03 
3.35E-01 
9.57E-05 
3.15E-04 
5.57E-03 
3.97E-04 
8.04E-03 
3.23E-03 
2.23E-04 
9.57E-04 
4.69E-05 
2.45E-05 

1.85E-02 
2.75E-05 
3.49E-0l 
5.58E-04 
3.67E-01 
5.86E-04 

-48-

1~~Mo( II.3m) 

0+ 0.0 

'~~Tc(5.28s) 



4&Tc-102 

Half-life = 5.28 s 
Decay mode(s): ;3-

y(i) 
Radiation (Bq S)-1 

;3- 3 8.69E-03 
;3- 4 5.lOE-03 
;3- 5 1. 17E-02 
;3- 6 1.60E-03 
;3- 7 5.00E-03 
;3- 8 3.50E-02 
;3- 9 9.28E-Ol 
"'(2 8.84E-03 
"'(3 6.70E-02 
"'(4 7.84E-03 
"'(5 3.89E-03 
"'(6 1.27E-03 
"'(7 8.71E-03 
"'(8 3.75E-03 
"'(9 7.37E-03 
"'(10 3.62E-03 
"'(11 6.03E-04 
"'( 12 2.34E-03 
"'( 13 2.28E-03 

E(i) 
(MeV) 

1.052E+00· 
1. 113E+00· 
1.233E+00· 
1.459E+00· 
1.534E+00· 
1. 757E+00· 
1.984E+00· 
4.689E-Ol 
4.750E-Ol 
6.277E-0l 
6.366E-0l 
7.341E-0l 
8.655E-Ol 
1.l03E+00 
1.105E+OO 
1.362E+00 
1. 581E+00 
2.20lE+00 
2.434E+OO 

Listed X, "'( and "'(± radiations 
Omitted X, "'( and "'(± radiations·· 
Listed ;3, ce and Auger radiations 
Omitted ;3, ce and Auger radiations·· 
Listed radiations 
Omitted radiations·· 

* Average energy (MeV) 

** Each omitted transition contributes 

lAERI-DataiCode 99-035 

07-AUG-91 

y(i)xE(i) 

9.14E-03 
5.67E-03 '~iTc(5.28s) 

1.44E-02 1+ 0.0 

2.33E-03 
7.67E-03 
6.15E-02 
1.84E+00 
4.15E-03 
3.18E-02 
4.92E-03 
2.47E-03 
9.35E-04 
7.54E-03 
4.14E-03 
8.15E-03 ~, 

4.93E-03 
9.53E-04 
5.16E-03 
5.54E-03 

8.07E-02 
5.90E-05 
1.94E+00 
3.36E-03 
2.02E+00 
3.42E-03 

~; 

<0.100 % to 2:)(i)xE(i) in its category. 

Ru-102 daughter is stable. 
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2.9090 

2.6760 

y" y" 

1.9682 

1.8369 
YIO y. 

1.5805 

y. Y7 y, 

2+ 1.1027 

0+ 0.9439 

y, y, 

2+ 0.4750 

y" y, y, 

0+ 0.0 

'~;Ru(stab1e) 



44-Ru-95 

Half-life = 1.643 h 
Decay mode(s): EC, (3+ 

y(i) E(i) 
Radiation (Bq s)-1 (MeV) 

{3+ 6 1.30E-02 4.06lE-0l* 
{3+ 7 1.26E-01 5.343E-0l* 
'Y± 2.79E-Ol 5.110E-0l 
'1'4 3.70E-02 2.904E-01 
ce-K, 'I' 4 5.35E-04 2.693E-01 
'1'5 2.11E-02 3.01OE-01 
'1'8 7.02E-01 3.364E-Ol 
ce-K, 'I' 8 7.24E-03 3.154E-01 
ce-Ll, 'I' 8 7.90E-04 3.334E-01 
'I' 16 1.71E-02 5.516E-0l 
'I' 21 1.l9E-02 5.914E-01 
'I' 24 1.78E-Ol 6.268E-01 
ce-K, 'I' 24 1. 72E-03 6.058E-0l 
ce-L1, 'I' 24 1.82E-04 6.238E-0l 
'I' 26 1.02E-02 6.528E-01 
'I' 29 1. 78E-03 7.ll5E-01 
'I' 30 4.66E-03 7.35lE-01 
'I' 31 1.62E-02 7.485E-01 
'I' 32 2.18E-03 7.559E-0l 
'I' 34 4.05E-02 8.063E-0l 
'I' 35 6.44E-03 8.191E-0l 
'I' 37 1.27E-02 8.422E-01 
'I' 39 2.18E-03 8.767E-01 
'I' 40 1.91E-02 8.890E-0l 
'I' 41 1.78E-03 8.91OE-0l 
'I' 42 1. 59E-03 8.933E-01 
'I' 44 2.18E-03 9.60lE-01 
'I' 46 7.04E-03 9.897E-0l 
'I' 48 7.24E-03 1.01lE+OO 
'I' 49 2.61E-02 l.051E+00 
'I' 50 7.44E-03 l.064E+00 
'I' 52 2.18E-03 1.089E+00 
'I' 53 2.lOE-01 1.097E+OO 
ce-K, 'I' 53 1.33E-04 1.076E+OO 
'I' 54 1.19E-03 1.100E+OO 
'I' 55 2.08E-03 1.104E+OO 
'I' 56 9.42E-03 1. 120E+OO 
'I' 57 8.43E-03 1.158E+OO 
'I' 58 7.04E-03 1.158E+OO 
'I' 59 5. 16E-02 1. 179E+00 
'I' 60 2.18E-03 1. 183E+00 
'I' 66 3.27E-03 1. 261E+00 
'I' 69 2.48E-03 1. 340E+OO 
'I' 70 8.53E-03 1.352E+OO 
'1'71 7.83E-03 1. 355E+00 
'I' 73 2.49E-02 1.411E+OO 
'I' 75 6.44E-03 1.433E+00 
'I' 76 1. 29E-03 1.449E+00 
'I' 77 2.lOE-02 1.459E+00 
'I' 79 2.78E-03 1.54lE+00 
'I' 80 1.59E-03 1. 562E+00 
'I' 81 8.92E-04 1.625E+OO 
'I' 83 9.91E-04 1.642E+OO 
'I' 84 8.92E-04 1.69lE+00 
'I' 85 1.19E-03 1.698E+00 
'I' 86 9.81E-04 1.702E+OO 
'I' 89 5.95E-03 1.785E+OO 
'I' 91 2.38E-03 1.832E+00 
'I' 93 1.19E-03 1.853E+00 
'I' 94 2.88E-03 1. 931E+00 
'I' 96 6.74E-03 1. 988E+OO 
'I' 97 3.47E-03 2.047E+OO 

JAERI-Data/Code 99-035 

05-APR-94 

y(i)xE(i) 

5.27E-03 
6.71E-02 
1.42E-01 
1.07E-02 
1.44E-04 
6.36E-03 
2.36E-01 
2.28E-03 
2.63E-04 
9.4lE-03 
7.04E-03 
1.12E-Ol 
1.04E-03 
1.13E-04 
6.67E-03 
l.27E-03 
3.43E-03 
l.21E-02 
1.65E-03 
3.27E-02 
5.28E-03 
1.07E-02 
1.9lE-03 
l.70E-02 
1.59E-03 
1.42E-03 
2.09E-03 
6.97E-03 
7.31E-03 
2.74E-02 
7.9lE-03 
2.37E-03 
2.31E-01 
1.43E-04 
l.3lE-03 
2.30E-03 
1.05E-02 
9.76E-03 
8.15E-03 
6.08E-02 
2.58E-03 
4. 13E-03 
3.32E-03 
1.15E-02 
1.06E-02 
3.51E-02 
9.24E-03 
1.87E-03 
3.07E-02 
4.28E-03 
2.48E-03 
1.45E-03 
1.63E-03 
1.51E-03 
2.02E-03 
1.67E-03 
1.06E-02 
4.36E-03 
2.20E-03 
5.55E-03 
1.34E-02 
7.10E-03 
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'I' 100 
'I' 101 
'I' 103 
Ka, X-ray 
Ka2 X-ray 
Auger-KLL 
Auger-KLX 
Auger-KXY 
Auger-LMM 
Auger-LMX 
Auger-MXY 

3.57E-03 
8.92E-04 
1.41E-02 
3.20E-01 
1.69E-01 
l.15E-01 
4.58E-02 
5.58E-03 
5.61E-01 
2.4lE-01 
1. 55E+00 

2.252E+00 
2.268E+00 
2.325E+OO 
1. 837E-02 
1.825E-02 
1.535E-02* 
1.777E-02* 
2.0l7E-02* 
2.054E-03' 
2.468E-03* 
3.348E-04* 

Listed X, 'I' and 'Y± radiations 
Omitted X, 'I' and 'Y± radiations** 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations" 
Listed radiations 
Omitted radiations** 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly(i)xE(i) in its category. 

8.04E-03 
2.02E-03 
3.27E-02 
5.89E-03 
3.08E-03 
1.77E-03 
8.14E-04 
1. 13E-04 
1.l5E-03 
5.95E-04 
5.20E-04 

1.22E+00 
2.47E-02 
8.14E-02 
8.66E-04 
1.30E+00 
2.56E-02 

Tc-95m daughter, yield 2.61E-02, is radioactive. 
Tc-95 daughter, yield 9.739E-0l, is radioactive. 



EC , 

EC, 

EC, 

EC IO 
...... 
~ 

EC II c: 
EC" 

6 
~ 

EC" (") 
0 

EC l , ~ 

EC l , 
\0 
\0 

b 
EC lfi • ~~ v.> 

Ul 

EC!7. ~; 

EC l,. ~; 

EC l ,. ~; 

EC,o. ~; 

EC'I' ~~ 

Y59 EC". ~; 
0.0390 

9/2+ 0.0 

:iTc(20.0h) 



lAERI-Data/Code 99-035 

45-Rh-91m "Y 55 2.93E-02 2. 123E+00 6.22E-02 
"Y 56 l.33E-02 2. 152E+00 2.86E-02 

05-NOV-93 "Y 57 7.4lE-03 2.197E+00 l.63E-02 
"Y 58 l.05E-02 2.237E+00 2.35E-02 

Half-life = 46.2 m "Y 59 l.38E-01 2.246E+00 3.lOE-Ol 
Decay mode(s): EC, (3+, IT "Y 60 l.66E-03 2.319E+00 3.85E-03 

"Y 61 l.04E-02 2.376E+OO 2.47E-02 
y(i) E(i) "Y 62 l.66E-03 2.459E+00 4.08E-03 

Radiation (Bq s)-1 (MeV) y(i) xE(i) "Y 64 1.66E-03 2.564E+00 4.25E-03 
"Y 65 3.26E-03 2.577E+00 8.4lE-03 

{3+ 4 4.02E-03 2.316E-Ol* 9.30E-04 "Y 66 3.26E-03 2.577E+00 8.4lE-03 
{3+ 5 6.39E-03 2.523E-0l* 1.6lE-03 "Y 67 2.49E-02 2.608E+00 6.49E-02 
{3+ 6 4.20E-03 6.130E-0l* 2.57E-03 "Y 68 3.59E-02 2.648E+00 9.52E-02 
{3+ 7 5.30E-03 6.995E-0l* 3.70E-03 "Y 69 l.11E-03 2.738E+OO 3.03E-03 
{3+ 8 1.10E-02 8.249E-0l* 9.04E-03 "Y 70 3.32E-03 2.767E+00 9.18E-03 
{3+ 9 2.lOE-02 8.875E-Ol* l.86E-02 "Y71 2.76E-03 2.853E+00 7.89E-03 
{3+ 10 9.13E-03 9.612E-Ol* 8.78E-03 "Y 72 2.76E-03 2.899E+00 8.02E-03 
{3+ 11 1.83E-02 9.995E-Ol* 1.82E-02 "Y 73 7.19E-03 2.93lE+00 2.11E-02 
{3+ 12 l.OOE-OI 1.156E+00* 1.16E-Ol "Y 74 2.76E-03 3.034E+00 8.39E-03 
"Y± 3.60E-Ol 5.1IOE-0l 1.84E-Ol "Y 75 1. 11E-03 3.076E+00 3.40E-03 
"Y 1 4.87E-Ol l.892E-01 9.2lE-02 "Y 76 3.15E-03 3.I08E+00 9.80E-03 
ce-K, "Y 1 2.57E-02 1.67lE-01 4.30E-03 "Y 77 2.43E-03 3. 185E+00 7.75E-03 
Ce-L1, "Y 1 2.8lE-03 l.860E-01 5.23E-04 "Y 78 l.66E-03 3.227E+00 5.35E-03 
"Y2 l.06E-02 2.52lE-01 2.68E-03 "Y 81 l.49E-02 3.374E+00 5.04E-02 
"Y4 l.22E-02 3.384E-0l 4.12E-03 "Y 82 4.98E-03 3.400E+00 1.69E-02 
"Y 5 6.4lE-03 3.673E-Ol 2.36E-03 "Y 83 2.76E-03 3.458E+00 9.56E-03 
"Y7 1.27E-Ol 4.216E-0l 5.36E-02 Kat X-ray 2.97E-Ol 1.928E-02 5.72E-03 
ce-K, "Y 7 7.87E-04 3.994E-Ol 3.14E-04 Ka2 X-ray 1.56E-Ol 1.915E-02 3.00E-03 
"Y 8 8.29E-02 5.278E-0l 4.38E-02 Auger-KLL 9.80E-02 l.608E-02* 1.58E-03 
"YIO l.05E-02 5.621E-Ol 5.9lE-03 Auger-KLX 3.96E-02 1. 864E-02* 7.38E-04 
"Y11 1.00E-02 5.672E-Ol 5.68E-03 Auger-LMM 5.0lE-01 2. 16lE-03* 1.08E-03 
"Y 13 2.82E-02 5.822E-Ol l.64E-02 Auger-LMX 2.17E-Ol 2.609E-03* 5.67E-04 
"Y 14 5.03E-03 6.055E-Ol 3.05E-03 Auger-MXY l.39E+00 3.657E-04* 5.IOE-04 
"Y 15 6.25E-03 6.106E-Ol 3.82E-03 "Y 1 1.55E-02 2.588E-Ol 4.0lE-03 
"Y 17 3.32E-03 6.838E-Ol 2.27E-03 ce-K, "Y 1 3.18E-02 2.355E-Ol 7.49E-03 
"Y 18 3.37E-02 7.190E-Ol 2.43E-02 ce-LI, "Y 1 4.62E-03 2.553E-Ol 1.18E-03 
"Y 19 4.87E-03 7.318E-Ol 3.56E-03 ce-L2 , "Y 1 8. 11E-04 2.556E-Ol 2.07E-04 
"Y 20 6.53E-03 7.483E-Ol 4.88E-03 ce-L3, "Y 1 1.47E-03 2.558E-Ol 3.77E-04 
"Y 21 5.42E-02 7.714E-Ol 4.18E-02 ce-M, "Y 1 1.34E-03 2.583E-Ol* 3.47E-04 
"Y 22 8.13E-03 8.209E-0l 6.67E-03 
"Y 23 3.98E-03 8.692E-0l 3.46E-03 Listed X, "Y and "Y± radiations 2.19E+00 
"Y 24 2.32E-02 9.083E-0l 2.lIE-02 Omitted X, "Y and "Y± radiations** 1.46E-02 
"Y 25 3.93E-02 9.954E-Ol 3.9lE-02 Listed {3, ce and Auger radiations 1.99E-Ol 
"Y 26 6.03E-02 1.013E+00 6.1lE-02 Omitted (3, ce and Auger radiations** 1. 76E-03 
"Y 27 2.76E-03 1.060E+00 2.93E-03 Listed radiations 2.39E+00 
"Y 28 2.76E-03 1.061E+00 2.93E-03 Omitted radiations** 1.64E-02 
"Y 29 2.2lE-03 1. 117E+00 2.47E-03 
"Y 30 4.59E-02 1.184E+OO 5.43E-02 * Average energy (MeV) 
"Y 31 l.99E-02 1.187E+OO 2.36E-02 ** Each omitted transition contributes 
"Y 32 2.60E-02 1.187E+00 3.09E-02 <0.100 % to Ly(i) x E(i) in its category. 
"Y 33 4.42E-03 1.287E+00 5.69E-03 
"Y 34 9.18E-03 l.337E+00 1.23E-02 Ru-97 daughter, yield 9.44E-Ol, is radioactive. 
"Y 35 6.58E-03 1. 377E+00 9.06E-03 Rh-97 daughter, yield 5.6E-02, is radioactive. 
"Y 36 2.76E-03 l.421E+OO 3.93E-03 
"Y 37 2.49E-02 1. 426E+00 3.55E-02 
"Y 38 4.98E-03 1.45lE+00 7.22E-03 
"Y 39 1.33E-02 1.463E+00 l.94E-02 
"Y 40 1.66E-02 l.475E+00 2.45E-02 
"Y 41 8.90E-02 1. 587E+00 1.4lE-0l 
"Y 42 l.99E-02 1.657E+OO 3.30E-02 
"Y 43 2.49E-02 l.719E+00 4.28E-02 
"Y 44 l.27E-02 l.740E+OO 2.2lE-02 
"Y 45 l.44E-02 1. 785E+00 2.57E-02 
"Y 46 1.66E-03 1.877E+OO 3. lIE-03 
"Y 47 3.87E-03 1.888E+00 7.3lE-03 
"Y 48 3.87E-03 1.888E+00 7.3lE-03 
"Y 49 5.53E-03 l.907E+00 1.05E-02 
"Y 50 1. 11E-02 1. 965E+00 2.17E-02 
"Y 51 4.26E-02 2.008E+00 8.55E-02 
"Y 52 2.99E-02 2.037E+00 6.08E-02 
"Y 53 l.22E-02 2.037E+00 2.48E-02 
"Y 54 6.36E~03 2.11IE+00 1.34E-02 
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lAERI-Data/Code 99-035 

45-Rh-97 l' 64 2.24E-03 2.493E+00 5.58E-03 
l' 65 1.04E-03 2.564E+00 2.68E-03 

05-NOV-93 l' 66 1.49E-03 2.754E+00 4.11E-03 
l' 67 5.97E-04 2. 777E+00 1.66E-03 

Half-life = 30.7 m l' 68 7.46E-04 2.789E+00 2.08E-03 
Decay mode(s): EC, (3+ l' 69 1.87E-03 2.801E+00 5.23E-03 

l' 70 7.46E-04 2.844E+00 2.12E-03 
y(i) E(i) 1'71 1.79E-03 2.947E+00 5.28E-03 

Radiation (Bq s)-1 (MeV) y(i)xE(i) l' 72 7.46E-04 3.000E+00 2.24E-03 
1'73 1.49E-03 3.102E+00· 4.63E-03 

{3+ 8 L18E-02 5.632E-0l' 6.67E-03 l' 74 7.46E-04 3.304E+00 2.47E-03 
{3+ 9 5.57E-03 5.768E-0l* 3.21E-03 l' 75 7.46E-04 3.4OlE+00 2.54E-03 
{3+ 10 3.08E-02 7.207E-0l* 2.22E-02 l' 76 7.46E-04 3.441E+00 2.57E-03 
{3+ 11 4.58E-02 7.382E-Ol' 3.38E-02 l' 77 7.46E-04 3.494E+00 2.61E-03 
{3+ 12 4.91E-Ol 9.292E-Ol' 4.57E-0l Kc'l X-ray 1.56E-Ol 1.928E-02 3.00E-03 
1'± 1. 18E+00 5.110E-Ol 6.02E-Ol K"'2 X-ray 8.21E-02 1.915E-02 1.57E-03 
l' 1 1.04E-02 1.892E-0l 1.98E-03 Auger-KLL 5.15E-02 1.608E-02' 8.28E-04 
1'6 8.73E-03 3.893E-0l 3.40E-03 Auger-LMM 2.63E-Ol 2.160E-03' 5.68E-04 
1'7 7.46E-Ol 4.216E-Ol 3.15E-Ol 
ce-K, l' 7 4.62E-03 3.994E-Ol 1.84E-03 Listed X, l' and 1'± radiations 1.44E+00 
1'8 9.lOE-03 4.573E-Ol 4.16E-03 Omitted X, l' and 1'± radiations'* 9.13E-03 
1'9 9.70E-03 6.51OE-Ol 6.32E-03 Listed {3, ce and Auger radiations 5.26E-Ol 
I'll 2.99E-03 6.838E-Ol 2.04E-03 Omitted (3, ce and Auger radiations" 3.22E-03 
l' 12 5.97E-03 7.028E-Ol 4.20E-03 Listed radiations 1. 97E+00 
l' 13 2.99E-03 7.028E-0l 2.lOE-03 Omitted radiations" 1.24E-02 
l' 14 3.73E-03 7.076E-0l 2.64E-03 
l' 15 2.99E-03 7.409E-Ol 2.21E-03 * Average energy (MeV) 
l' 17 1.44E-02 7.774E-Ol L12E-02 ** Each omitted transition contributes 

. l' 18 1.34E-02 8.077E-0l 1.09E-02 <0.100 % to Ly(i)xE(i) in its category. 
l' 19 1.20E-0l 8.401E-Ol 1.0lE-01 
l' 21 9.03E-02 8.788E-Ol 7.94E-02 Ru-97 daughter is radioactive. 
l' 22 2.09E-03 9.679E-0l 2.02E-03 
l' 23 1.47E-02 1.054E+00 1.55E-02 
l' 24 5.60E-03 1.092E+00 6. 11E-03 
l' 25 4.85E-03 L1llE+OO 5.39E-03 
l' 26 7.61E-03 1.158E+00 8.82E-03 
l' 27 1.49E-03 1. 162E+00 1. 73E-03 
l' 28 3.66E-03 L198E+00 4.38E-03 
l' 29 1.07E-02 1.229E+00 1.31E-02 
l' 30 2.91E-03 1.273E+00 3.70E-03 
l' 32 1.12E-02 1.310E+00 1.47E-02 
l' 33 7.46E-03 1.312E+00 9.79E-03 
l' 34 2.99E-03 1.322E+OO 3.95E-03 
l' 35 1.49E-03 1.345E+00 2.OlE-03 
l' 36 2.99E-03 1.392E+00 4.16E-03 
l' 37 1.49E-03 1.415E+00 2.11E-03 
l' 38 4.78E-03 1.435E+00 6.85E-03 
l' 39 1.49E-03 1.469E+00 2.19E-03 
l' 40 5.52E-03 1.511E+00 8.34E-03 
l' 41 6.34E-03 1. 577E+00 1.00E-02 
l' 42 1.49E-03 1.615E+00 2.41E-03 
l' 43 1.49E-03 1.708E+00 2.55E-03 
l' 44 4.lOE-03 1. 713E+00 7.03E-03 
l' 45 1.49E-03 1. 723E+00 2.57E-03 
l' 46 1.49E-03 1. 730E+OO 2.58E-03 
l' 47 2.24E-03 1. 742E+00 3.90E-03 
l' 48 4.18E-03 1.751E+00 7.32E-03 
l' 49 4.48E-03 1. 764E+00 7.90E-03 
l' 50 4.48E-03 1.813E+00 8.12E-03 
l' 51 2.99E-03 1. 877E+00 5.60E-03 
l' 52 1.49E-03 1.881E+00 2.81E-03 
l' 53 1.49E-03 1.888E+00 2.82E-03 
l' 54 1.12E-03 1.920E+00 2.15E-03 
l' 55 3.36E-03 1.925E+00 6.47E-03 
l' 56 5.30E-03 1.932E+00 1.02E-02 
l' 57 7.46E-04 1.962E+00 1.46E-03 
l' 58 1.49E-03 1.978E+00 2.95E-03 
l' 59 1.94E-03 1.989E+00 3.86E-03 
l' 60 7.46E-04 2.050E+00 1.53E-03 
l' 61 1.04E-02 2. 152E+00 2.25E-02 
l' 62 2.99E-03 2. 186E+00 6.52E-03 
l' 63 1.87E-03 2.339E+00 4.36E-03 
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JAERI-Data/Code 99-035 

45-Rh-98 46-Pd-98 

14-JAN-93 14-JAN-93 

Half-life = 8.7 m Half-life = 17.7 m 
Decay mode(s): EC, (3+ Decay mode(s): EC, (3+ 

y(i) E(i) y(i) E(i) 
Radiation (Bq S)-l (MeV) y(i)xE(i) Radiation (Bq S)-1 (MeV) y(i)xE(i) 

(3+ 1 5.34E-03 9.030E-01* 4.82E-03 (3+ 1 1.92E-03 2.999E-0l* 5.75E-04 
(3+ 2 7.05E-02 9.930E-0l* 7.00E-02 (3+ 2 4.51E-02 3.270E-Ol* 1.47E-02 
(3+ 3 1.71E-02 1.180E+00* 2.02E-02 (3+ 3 9.59E-04 3.293E-0l* 3.16E-04 
(3+ 4 4.53E-02 1.202E+00* 5.45E-02 ,,± 9.59E-02 5. 110E-0l 4.90E-02 
(3+ 5 7.60E-01 1.538E+00* 1.17E+00 ,,2 8.70E-02 6.770E-02 5.89E-03 ,,± 1.80E+00 5.110E-01 9. 18E-0l ce-K, " 2 7.92E-02 4.448E-02 3.52E-03 

" 1 7.54E-03 5.977E-0l 4.50E-03 ce-Ll, " 2 8.96E-03 6.429E-02 5.76E-04 
,,2 9.42E-0l 6.526E-0l 6.15E-0l ce-M, " 2 1.81E-03 6.720E-02* 1.21E-04 
,,3 5.28E-02 7.454E-0l 3.93E-02 ,,3 1.39E-0l 1.067E-0l 1.49E-02 
,,4 1.70E-02 7.623E-0l 1.29E-02 ce-K, " 3 3.48E-02 8.353E-02 2.91E-03 
,,5 6.78E-03 8.321E-0l 5.64E-03 ce-L 1 , " 3 3.93E-03 1.033E-0l 4.06E-04 
,,6 4.14E-03 1.141E+00 4.73E-03 ce-M, " 3 7.86E-04 1.063E-0l* 8.35E-05 
,,7 4.52E-02 1. 164E+00 5.26E-02 ,,4 5.80E-Ol 1.120E-0l 6.50E-02 
,,8 1.13E-02 1.415E+00 1.60E-02 ce-K, " 4 1.27E-Ol 8.878E-02 1.13E-02 
,,10 1.06E-02 1. 724E+00 1.83E-02 ce-L 1 , " 4 1.43E-02 1.086E-0l 1.55E-03 
,,11 4.71E-02 1.817E+00 8.56E-02 Ce-L2, " 4 8.42E-04 1.089E-0l 9.17E-05 

" 12 1.70E-02 1.973E+00 3.35E-02 ce-M, " 4 2.86E-03 1. 115E-Ol* 3.19E-04 

" 14 1.04E-02 2.529E+00 2.62E-02 ce-N+, " 4 5.61E-04 1.120E-0l* 6.28E-05 

" 16 2.26E-03 2.623E+00 5.93E-03 ,,5 6.96E-02 1.744E-0l 1.21E-02 

" 17 2.83E-03 3.004E+00 8.49E-03 ce-K, " 5 4.54E-03 1.512E-0l 6.86E-04 

Listed X, " and ,,± radiations 1.85E+00 
Omitted X, " AND ,,± radiations** 1.42E-03 

Ce-Ll, " 5 5. 11E-04 1.710E-0l 8.74E-05 
,,6 1. 97E-0l 6.622E-Ol 1.31E-0l 
ce-K, " 6 4.56E-04 6.390E-Ol 2.92E-04 

Listed (3, ce AND Auger radiations 1. 32E+00 ,,7 3.89E-02 7.247E-Ol 2.82E-02 
Omitted (3, ce AND Auger radiations** 2.32E-03 ce-K, " 7 7.31E-05 7.0l5E-0l 5.13E-05 
Listed radiations 3. 16E+00 ,,8 3. 13E-02 8.328E-0l 2.61E-02 
Omitted radiations** 3.74E-03 ,,9 2.61E-03 8.368E-0l 2.18E-03 

,,10 1.51E-02 8.954E-0l 1.35E-02 

* Average energy (MeV) ,,11 3.83E-03 9.999E-0l 3.83E-03 

** Each omitted transition contributes " 12 1.28E-02 1.008E+00 1.29E-02 
<0.100 % to Ly(i)xE(i) in its category. " 13 1.39E-02 1.088E+00 1.51E-02 

" 14 5.80E-03 1. 112E+00 6.45E-03 
Ru-98 daughter is stable. " 15 6.96E-03 l.l50E+00 8.00E-03 

" 16 2.90E-03 1. 263E+00 3.66E-03 
Kc,! X-ray 4.67E-Ol 2.022E-02 9.45E-03 
Ka2 X-ray 2.47E-0l 2.007E-02 4.95E-03 
Ki31 X-ray 8.23E-02 2.272E-02 1.87E-03 
Ki32 X-ray 2.17E-02 2.317E-02 5.04E-04 
Ki33 X-ray 4.34E-02 2.270E-02 9.86E-04 
Auger-KLL 1.41E-0l 1.683E-02* 2.37E-03 
Auger-KLX 5.80E-02 1.953E-02* 1.13E-03 
Auger-KXY 7.22E-03 2.220E-02* 1.60E-04 
Auger-LMM 7.63E-0l 2.269E-03* 1. 73E-03 
Auger-LMX 3.34E-0l 2.753E-03* 9.l9E-04 
Auger-LXY 4.D4E-02 3.059E-03* 1.24E-04 
Auger-MXY 2.13E+00 3.970E-04* 8.47E-04 

Listed X, " and ,,± radiations 4.l5E-Ol 
Omitted X, " and ,,± radiations** 1.61E-04 
Listed (3, ce and Auger radiations 4.50E-02 
Omitted (3, ce and Auger radiations** 3.37E-04 
Listed radiations 4.60E-Ol 
Omitted radiations** 4.98E-04 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to Ly(i) x E(i) in its category. 

Rh-98 daughter is radioactive. 
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J AERI -Data/Code 99-035 

46-Pd-99 '"'156 1.60E-03 L422E+OO 2.27E-03 
'"'157 L96E-03 L429E+00 2.8lE-03 

09-JAN-95 '"'158 2.25E-03 1.47lE+00 3.32E-03 
'"'1 59 5.38E-03 L505E+OO 8.lOE-03 

Half-life = 21.4 m '"'1 60 L96E-03 L515E+00 2.97E-03 
Decay mode(s): EC, (3+ '"'161 2.84E-03 1. 528E+00 4.33E-03 

'"'1 62 L53E-03 L541E+00 2.35E-03 
y(i) E(i) '"'163 1.60E-03 1. 560E+00 2.49E-03 

Radiation (Bq S)-1 (MeV) y(i)xE(i) '"'1 64 L24E-03 1.588E+OO 1.96E-03 
'"'1 65 4.80E-03 1.614E+OO 7. 74E-03 

{3+ 8 5.52E-03 3.690E-01' 2.04E-03 '"'1 66 6.18E-03 1.681E+OO L04E-02 
{3+ 9 1.30E-03 3.726E-0l' 4.86E-04 '"'1 67 5.53E-03 L697E+00 9.38E-03 
{3+ 10 1.l0E-03 4.432E-0l' 4.89E-04 '"'1 68 6.40E-03 1.7l8E+00 1.lOE-02 
{3+ 11 LOOE-03 5.3llE-01' 5.33E-04 '"'169 9.45E-04 1.735E+00 l.64E-03 
{3+ 12 2.6lE-03 5.563E-0l' 1.45E-03 '"'170 1.3lE-03 1. 754E+OO 2.30E-03 
{3+ 13 2.8lE-03 5.977E-01' 1.68E-03 '"'I7l 2.llE-03 L790E+00 3.77E-03 
{3+ 14 2.OlE-02 6.622E-0l' 1.33E-02 '"'172 2.llE-03 L790E+00 3. 77E-03 
{3+ 15 3.2lE-02 6.727E-0l' 2.16E-02 '"'1 73 l.74E-03 1.804E+OO 3.15E-03 
{3+ 16 5.62E-02 8.481E-01' 4. 76E-02 '"'174 1.89E-03 1. 840E+OO 3.48E-03 
{3+ 17 4.4lE-03 8.648E-0l' 3.82E-03 '"'I 75 4.5lE-03 l.852E+OO 8.35E-03 
{3+ 18 3.51E-01 9.690E-0l' 3.40E-01 '"'I 76 1.82E-03 1.864E+00 3.39E-03 
{3+ 19 4.llE-03 l.078E+00' 4.43E-03 '"'I 77 l.67E-03 1.880E+00 3.14E-03 
'"'I± 9.66E-01 5.11OE-0l 4.93E-01 '"'178 L67E-03 1.880E+00 3. 14E-03 
'"'12 7.27E-01 1.360E-0l 9.89E-02 '"'I 79 6.54E-03 L905E+00 l.25E-02 
ce-K, '"'I 2 9.96E-02 l.128E-01 1.12E-02 '"'1 80 4.73E-03 1.925E+00 9.10E-03 
Ce-Ll, '"'I 2 LllE-02 l.326E-0l L47E-03 '"'1 81 2.69E-03 1.943E+00 5.23E-03 
'"'14 1.52E-01 2.636E-0l 4.0lE-02 '"'182 8.00E-04 1.962E+OO l.57E-03 
ce-K, '"'I 4 3.67E-03 2.404E-0l 8.8lE-04 '"'184 7.7lE-03 1.999E+00 1.54E-02 
'"'1 5 1.3lE-02 2.933E-01 3.84E-03 '"'1 85 4.14E-03 2. 142E+00 8.88E-03 
'"'17 2.84E-02 3.867E-01 1.l0E-02 '"'1 86 l.67E-03 2. 155E+00 3.60E-03 
'"'18 3.56E-02 3.998E-01 1.42E-02 '"'187 2.98E-03 2.182E+OO 6.50E-03 
'"'1 9 1.3lE-02 4.103E-0l 5.37E-03 '"'1 88 2.04E-03 2. 188E+00 4.45E-03 
'"'1 10 l.96E-02 4.273E-01 8.39E-03 '"'I 89 8.29E-03 2.246E+00 1.86E-02 
'"'Ill 3.34E-03 5.24lE-01 1.75E-03 '"'1 90 3.49E-03 2.273E+OO 7.93E-03 
'"'I 12 2.84E-03 6.270E-01 1.78E-03 '"'1 91 1.89E-03 2.278E+00 4.3lE-03 
'"'I 13 5.89E-03 6.461E-01 3.80E-03 '"'1 92 5.45E-03 2.325E+OO l.27E-02 
'"'I 14 1.3lE-02 6.504E-0l 8.51E-03 '"'1 93 8.00E-04 2.373E+OO l.90E-03 
'"'I 15 l.45E-02 6.528E-0l 9.49E-03 '"'1 96 8.72E-04 2.439E+OO 2.13E-03 
'"'I 16 2.54E-02 6.53lE-0l 1.66E-02 '"'1 98 l.16E-03 2.509E+00 2.92E-03 
'"'117 3.85E-03 6.624E-0l 2.55E-03 '"'1 99 5.82E-03 2.536E+00 1.48E-02 
'"'I 18 6.9lE-02 6.734E-01 4.65E-02 '"'1 101 1.89E-03 2.558E+00 4.83E-03 
'"'121 2.40E-03 7.027E-01 L69E-03 '"'1 103 9.45E-04 2.634E+00 2.49E-03 
'"'122 4.29E-03 7. 187E-0l 3.08E-03 '"'1 106 l.38E-03 2.695E+OO 3.72E-03 
'"'125 2. 18E-03 7.672E-0l 1.67E-03 '"'1 107 8.72E-04 2.796E+00 2.44E-03 
'"'1 26 3.34E-02 7.866E-01 2.63E-02 '"'1 108 l.53E-03 2.847E+OO 4.35E-03 
'"'127 2.04E-02 8.098E-0l 1.65E-02 KG! X-ray 2.4lE-01 2.022E-02 4.88E-03 
'"'128 1.09E-02 8. 176E-01 8.92E-03 KG2 X-ray l.27E-01 2.007E-02 2.56E-03 
'"'129 3.05E-03 8.523E-0l 2.60E-03 Auger-KLL 7.28E-02 1.683E-02' 1.23E-03 
'"'1 30 3.34E-03 8.865E-01 2.96E-03 Auger-KLX 2.99E-02 1.953E-02' 5.85E-04 
'"'131 3.34E-03 8.865E-0l 2.96E-03 Auger-LMM 3.95E-01 2.269E-03' 8.96E-04 
'"'132 2.84E-03 9.109E-01 2.58E-03 Auger-LMX l.72E-01 2.753E-03' 4.75E-04 
'"'1 33 L74E-03 9.540E-01 L66E-03 
'"'1 34 9.45E-03 9.67lE-0l 9.14E-03 Listed X, '"'I and '"'I± radiations 1. 27E+00 
'"'1 35 l.45E-02 1.013E+OO 1.47E-02 Omitted X, '"'I and '"'I± radiations" 1.55E-02 
'"'1 36 2.76E-03 1.022E+OO 2.82E-03 Listed {3, ce and Auger radiations 4.54E-Ol 
'"'137 4.36E-03 l.046E+00 4.56E-03 Omitted (3, ce and Auger radiations" 2.5lE-03 
'"'1 39 8.87E-03 1.072E+00 9.5lE-03 Listed radiations l.73E+00 
'"'1 40 2.40E-03 1.095E+OO 2.63E-03 Omitted radiations" 1.80E-02 
'"'141 1.02E-02 l.lOOE+OO 1.12E-02 
'"'142 2.25E-03 1.l24E+00 2.53E-03 * Average energy (MeV) 
'"'1 43 6.62E-03 1.157E+OO 7.66E-03 ** Each omitted transition contributes 
'"'144 7.49E-03 1.l66E+OO 8.73E-03 <0.100 % to Ly(i)xE(i) in its category. 
'"'1 45 l.09E-03 1.20lE+00 1.3lE-03 
'"'1 46 2.98E-03 1.219E+OO 3.63E-03 Rh-99m daughter, yield 9.652E-0l, is radioactive. 
'"'147 7. 27E-03 l.23lE+OO 8.95E-03 Rh-99 daughter, yield 3.48E-02, is radioactive. 
'"'1 48 L38E-03 l.274E+00 1.76E-03 
'"'1 50 2.33E-03 1.302E+00 3.03E-03 
'"'1 51 8.36E-03 1.325E+OO l.llE-02 
'"'1 52 4.65E-02 l.336E+00 6.2lE-02 
'"'1 53 1.74E-03 1. 35 lE+OO 2.36E-03 
'"'154 L31E-03 l.392E+OO 1.82E-03 
'"'1 55 1.31E-03 L392E+00 L82E-03 
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46-Pd-l11 

Half-life = 23.4 m 
Decay mode(s): (3-

y(i) E(i) 
Radiation (Bq s)-1 (MeV) 

{3- 5 1.40E-02 2.182E-Ol* 
{3- 15 1.36E-02 5.545E-0l* 
{3- 16 3.91E-03 6.002E-Ol' 
{3- 21 1.80E-03 7.032E-Ol' 
{3- 22 9.54E-Ol 8.472E-0l* 
,2 7.78E-03 7.043E-02 
,7 3.48E-04 1. 694E-0l 
,9 2.44E-04 2.303E-Ol 
,11 1.06E-03 2.898E-0l 
,13 2.09E-04 3.168E-0l 
, 15 4.61E-03 3. 767E-Ol 
,16 2.70E-04 3.912E-0l 
,17 8.70E-04 4.048E-0l 
,18 2.61E-04 4.140E-Ol 
,19 7.66E-04 4. 155E-0l 
,21 5.05E-04 4.385E-0l 
,22 6.00E-04 4.767E-Ol 
, 23 2.00E-04 4.789E-0l 
,24 2.70E-04 4.858E-0l 
,26 2. 18E-03 5.091E-0l 
,27 2.18E-03 5.091E-0l 
,28 2.70E-04 5.164E-0l 
,29 1.04E-04 5.193E-Ol 
,30 2.70E-04 5.407E-0l 
,31 3.83E-03 5.470E-Ol 
,32 1.65E-04 5.526E-Ol 
,33 8.70E-03 5.800E-0l 
,34 2.35E-04 6.031E-0l 
,35 1.83E-04 6.ll3E-Ol 
,36 2.87E-03 6.232E-0l 
,37 1.74E-04 6. 240E-0l 
,38 2.17E-04 6.350E-Ol 
,39 4.35E-04 6.417E-0l 
,40 1.74E-04 6.417E-0l 
,41 5.74E-03 6.504E-0l 
,42 2.44E-04 6.573E-0l 
,43 5.22E-04 6.854E-0l 
,44 1.31E-03 7.098E-Ol 
,45 1. 74E-04 7.426E-0l 
,46 1.48E-04 7.457E-0l 
,48 4.35E-04 7.755E-0l 
,49 1.83E-04 7.938E-0l 
,50 3.57E-04 8.038E-0l 
,52 2.70E-04 8.085E-0l 
, 53 7.83E-05 8.165E-Ol 
,54 8.70E-05 8.330E-0l 
,55 2.78E-03 8.357E-0l 
,57 2.52E-04 9.214E-0l 
,58 6.96E-05 9.373E-0l 
,59 8.70E-05 9.500E-0l 
,60 3.91E-04 9.555E-0l 
,61 6.35E-04 1.002E+00 
,62 8.70E-05 1.015E+00 
,63 6.96E-05 1.022E+00 
,64 8.70E-05 1.027E+00 
,66 1.31E-04 1.060E+00 
,67 1.31E-04 1.067E+00 
,68 6.96E-05 1.098E+OO 
,69 1.39E-03 1.120E+00 
,71 8.70E-05 1.270E+00 
,72 7.83E-05 1.3llE+00 
,73 1.74E-04 1. 348E+00 

JAERI-Data/Code 99-035 

08-APR-96 

y(i)xE(i) 

3.06E-03 
7.55E-03 
2.34E-03 
1.27E-03 
8.09E-Ol 
5.48E-04 
5.90E-05 
5.61E-05 
3.08E-04 
6.61E-05 
1. 74E-03 
1.06E-04 
3.52E-04 
1.08E-04 
3. 18E-04 
2.21E-04 
2.86E-04 
9.58E-05 
1.31E-04 
1.1lE-03 
1.1lE-03 
1.39E-04 
5.42E-05 
1.46E-04 
2.09E-03 
9.13E-05 
5.05E-03 
1.42E-04 
1.12E-04 
1.79E-03 
1.09E-04 
1. 38E-04 
2.79E-04 
1.l2E-04 
3.73E-03 
1.60E-04 
3.58E-04 
9.26E-04 
1. 29E-04 
1.l0E-04 
3.37E-04 
1.45E-04 
2.87E-04 
2.18E-04 
6.39E-05 
7.25E-05 
2.33E-03 
2.32E-04 
6.52E-05 
8.26E~05 

3.74E-04 
6.37E-04 
8.83E-05 
7.llE-05 
8.93E-05 
1.38E-04 
1.39E-04 
7.64E-05 
1.56E-03 
1.l0E-04 
1.03E-04 
2.35E-04 
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,74 
,75 
,76 
,78 
,79 
,80 
,81 
,82 
KQl X-ray 

5.57E-03 
4.35E-05 
5.83E-03 
2.26E-04 
5.22E-05 
2.70E-04 
2.00E-04 
2.61E-05 
3.74E-03 

1.388E+00 
1.395E+00 
1.459E+00 
1. 543E+OO 
1. 549E+00 
1. 574E+00 
1.644E+00 
1. 863E+00 
2.216E-02 

Listed X, , and ,± radiations 
Omitted X, , and ,± radiations'* 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations** 
Listed radiations 
Omitted radiations" 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ey(i)XE(i) in its category. 

7.73E-03 
6.07E-05 
8.50E-03 
3.49E-04 
8.09E-05 
4.25E-04 
3.29E-04 
4.86E-05 
8.29E-05 

4.73E-02 
4.63E-04 
8.23E-0l 
5.66E-03 
8.70E-0l 
6.12E-03 

Ag-Illm daughter, yield 9.976E-0l, is radioactive. 
Ag-lll daughter, yield 2.4E-03, is radioactive. 
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JAERI-Data/Code 99-035 

46-:Pd-112 

02-JAN-97 

Half-life = 21.03 h 
Decay mode(s): (3-

y(i) E(i) 
Radiation (BqS)-1 (MeV) y(i)xE(i) 

(3- 1 1.00E+OO 7.656E-02* 7.66E-02 
'Y 1 2.69E-Ol 1.850E-02 4.97E-03 
Ce-Ll, 'Y 1 2.82E-Ol 1. 469E-02 4.15E-03 
Ce-L2, 'Y 1 1.20E-Ol 1.498E-02 1.80E-03 
ce-L3, 'Y 1 2.00E-Ol 1.515E-02 3.02E-03 
ce-M, 'Y 1 1.13E-01 1. 793E-02* 2.02E-03 
ce-N+, 'Y 1 1.67E-02 1.850E-02* 3.lOE-04 
L", X-ray 1.62E-02 2.984E-03* 4.82E-05 
L{3 X-ray lo08E-02 3.203E-03* 3.45E-05 
Loy X-ray 1.15E-03 3.614E-03* 4.16E-06 
L'1 X-ray 2.32E-04 2.806E-03 6.52E-07 
Lf X-ray 4.80E-04 2.634E-03 lo26E-06 
Auger-LMM 3.8lE-01 2.503E-03* 9.54E-04 
Auger-LMX lo71E-Ol 3.066E-03* 5.24E-04 
Auger-LXY 2.lOE-02 3.433E-03* 7.22E-05 
Auger-MXY 1.07E+00 4.598E-04* 4.93E-04 
LlE 2.12E-Ol 1.338E-05* 2.84E-06 

Listed X, 'Y and 'Y± radiations 5.06E-03 
Listed (3, ce and Auger radiations 8.99E-02 
Listed radiations 9.50E-02 

* Average energy (MeV) 

Ag-112 daughter is radioactive. 

'!!Pd(21.03h) 

0+ 0.0 

0.0185 

0.0 
II' 47Ag(3.130h) 
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JAERI-Data/Code 99-035 

41-Ag-lOl "155 4.42E-03 1.454E+00 6.42E-03 
"156 1.68E-03 1. 487E+00 2.50E-03 

07-AUG-91 "1 57 4.2lE-03 1.633E+00 6.87E-03 
"158 4.73E-03 1.633E+00 7.73E-03 

Half-life = 11.1 m "159 1.63E-03 1.642E+00 2.68E-03 
Decay mode(s): EC, (3+ "1 60 1.37E-03 1.672E+00 2.29E-03 

"I 61 2.52E-03 1.816E+00 4.58E-03 
y(i) E(i) "1 62 2.42E-03 l.90lE+OO 4.60E-03 

Radiation (Bq s)-l (MeV) y(i)xE(i) "1 63 2.47E-03 1. 959E+00 4.84E-03 
"I 64 6.15E-03 2.042E+00 1. 26E-02 

(3+ 9 4.15E-03 5.047E-01* 2.lDE-03 "165 8.2lE-03 2.053E+00 1.68E-02 
(3+ 12 1.38E-03 6.956E-01* 9.63E-04 "I 66 3.16E-03 2.132E+00 6.73E-03 
(3+ 13 1.25E-02 7.2ooE-01* 8.97E-03 "I 67 6.31E-03 2.308E+00 1.46E-02 
(3+ 14 5.44E-03 7.318E-01* 3.98E-03 "1 68 1.05E-03 2.444E+00 2.57E-03 
(3+ 15 1.68E-03 8.118E-01* 1.36E-03 "1 69 8.42E-04 2.519E+00 2.12E-03 
(3+ 16 1.19E-02 8.540E-01* 1.OlE-02 "I 70 2.95E-03 2.635E+00 7.76E-03 
(3+ 17 4.25E-02 8.815E-01* 3.75E-02 "I 71 1. 79E-03 2.664E+00 4.76E-03 
(3+ 18 1.72E-02 8.842E-01* 1.52E-02 "I 72 3.68E-03 2.699E+00 9.94E-03 
(3+ 19 1.13E-01 8.959E-01* 1.0lE-01 "I 73 1.37E-03 2.854E+00 3.90E-03 
(3+ 20 2.47E-03 9.38lE-01* 2.32E-03 "I 74 1.37E-03 2.888E+00 3.95E-03 
(3+ 21 1.19E-02 l.oo4E+00* 1.19E-02 "I 75 1.74E-03 3.143E+00 5.46E-03 
(3+ 22 5.93E-03 1.098E+00* 6.5lE-03 "I 76 6.84E-04 3. 197E+00 2.19E-03 
(3+ 23 3.76E-02 1. 129E+00* 4.24E-02 KG,! X-ray 1.26E-01 2.118E-02 2.68E-03 
(3+ 24 1.l8E-02 1. 150E+00* 1.35E-02 
(3+ 25 6.92E-02 1. 166E+00* 8.07E-02 Listed X, "I and 'Y± radiations 1. 56E+00 
(3+ 26 3.70E-01 1. 319E+00* 4.88E-0l Omitted X, "I and 'Y± radiations** 1.23E-02 
'Y± 1.44E+00 5. 110E-01 7.38E-0l Listed (3, ce and Auger radiations 8.31E-01 
"I 1 4.73E-02 8.026E-02 3.80E-03 Omitted (3, ce and Auger radiations** 5.94E-03 
ce-K, "I 1 2.93E-02 5.59lE-02 1.64E-03 Listed radiations 2. 39E+00 
"13 5.26E-01 2.610E-0l 1.37E-01 Omitted radiations** 1.83E-02 
ce-K, "I 3 1.3lE-02 2.367E-01 3.09E-03 
"14 1.68E-02 2.747E-0l 4.62E-03 * Average energy (MeV) 
"1 5 1.89E-02 3.269E-01 6. 19E-03 ** Each omitted transition contributes 
"I 7 6.3lE-03 4.063E-01 2.56E-03 <0.100 % to Ly(i)xE(i) in its category. 
"19 2.85E-02 4.392E-01 1.25E-02 
"I 10 3.68E-03 4.599E-0l 1.69E-03 Pd-101 daughter is radioactive. 
"I 13 5.79E-03 5.066E-01 2.93E-03 
"I 14 2.05E-02 5.076E-0l 1.04E-02 
"I 15 3.16E-03 5.322E-0l 1.68E-03 
"I 16 1.38E-02 5.379E-0l 7.44E-03 
"117 2.3lE-02 5.433E-0l 1. 26E-02 
"I 18 3.89E-03 5.502E-0l 2.14E-03 
"I 19 3.52E-03 5.756E-0l 2.03E-03 
"I 22 1.05E-02 5.859E-01 6.16E-03 
"1 23 9.99E-02 5.880E-0l 5.88E-02 
"I 24 6.ooE-03 5.982E-0l 3.59E-03 
"I 25 6.58E-03 6. 113E-0l 4.02E-03 
"I 27 7.73E-03 6.236E-0l 4.82E-03 
"I 28 1.58E-02 6.544E-0l 1.03E-02 
"1 29 9.84E-02 6.673E-01 6.56E-02 
"1 30 1.32E-02 6.777E-01 8.9lE-03 
"I 31 2.37E-02 6.779E-01 1.60E-02 
"1 32 3.26E-02 7.347E-01 2.40E-02 
"1 33 9.47E-03 7.365E-01 6.97E-03 
"1 34 2.95E-03 7.999E-Ol 2.36E-03 
"1 36 2.47E-03 8.259E-01 2.04E-03 
"1 37 2.79E-03 8.672E-01 2.42E-03 
"1 38 1.13E-02 8.932E-0l 1.OlE-02 
"1 39 4.79E-03 8.994E-Ol 4.3lE-03 
"I 41 5.79E-03 9.128E-01 5.28E-03 
"I 42 3.16E-03 9.305E-01 2.94E-03 
"1 43 1.37E-02 9.383E-0l 1. 28E-02 
"144 1.16E-02 9.443E-0l 1.09E-02 
"1 45 2.63E-02 1.094E+00 2.88E-02 
"1 46 4.16E-03 1.125E+00 4.68E-03 
"147 8.94E-02 1.174E+00 1.05E-01 
"I 48 2.63E-02 1.205E+00 3.17E-02 
"149 9.36E-03 1. 299E+00 1.22E-02 
"1 50 7.36E-03 1.307E+00 9.62E-03 
"I 51 6.84E-03 1. 326E+00 9.07E-03 
"I 52 2.89E-03 1. 354E+00 3.92E-03 
"154 4.2lE-03 1.418E+00 5.97E-03 
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IAERI-Data/Code 99-035 

47-Ag-I05m 47-Ag-ll1m 

EC, (3+: 21-MAY-93 08-APR-96 
IT: 24-MAY-93 

Half-life = 64.8 s 
Half-life = 7.23 m Decay mode(s): (3-, IT 
Decay mode(s): EC, (3+, IT 

y(i) E(i) 
y(i) E(i) Radiation (Bq s)-l (MeV) y(i)xE(i) 

Radiation (Bq S)-l (MeV) y(i)xE(i) 
(3- 1 1.38E-03 1.006E-01' 1.39E-04 

I'± 8.00E-06 5.110E-01 4.09E-06 (3- 2 1.58E-03 1.461E-01' 2.30E-04 
1'4 6.69E-05 2.804E-01 1.88E-05 (3- 3 1. 18E-03 2.212E-01' 2.62E-04 
1'5 3.35E-04 3.063E-01 1.02E-04 (3- 4 2.86E-03 2.883E-01' 8.24E-04 
1'6 1.63E-03 3.192E-01 5.21E-04 1'2 8.82E-04 1.713E-01 1.51E-04 
1'8 5.55E-06 3.392E-01 1.88E-06 1'4 3.65E-03 2.454E-01 8.97E-04 
I' 14 1.53E-04 4.423E-01 6.78E-05 1'5 5.36E-05 2.783E-01 1.49E-05 
I' 16 4.73E-05 4.871E-01 2.31E-05 1'6 1.01E-04 3.362E-01 3.39E-05 
I' 17 7.67E-06 5.607E-01 4.30E-06 1'7 3.02E-04 3.421E-01 1.03E-04 
I' 18 1.31E-05 5.790E-01 7.56E-06 1'8 2.52E-04 3.747E-01 9.44E-05 
I' 19 2.77E-05 6.090E-01 1.69E-05 1'9 2.65E-04 4.108E-01 1.09E-04 
I' 21 3.92E-06 6.297E-01 2.47E-06 1'10 3.15E-04 5.069E-01 1.60E-04 
I' 22 8.16E-06 6.446E-01 5.26E-06 I'll 8.82E-04 6.201E-01 5.47E-04 
I' 23 2.94E-05 6.492E-01 1.91E-05 I' 12 3.15E-04 7.527E-01 2.37E-04 
I' 24 6.53E-06 6.507E-01 4.25E-06 I' 1 5.31E-03 5.977E-02 3.18E-04 
I' 25 6.53E-06 6.565E-01 4.29E-06 ce-K, I' 1 2.29E-01 3.426E-02 7.84E-03 
I' 26 4.90E-06 7.813E-01 3.83E-06 ce-Ll, I' 1 1.55E-02 5.596E-02 8.67E-04 
I' 27 1.63E-06 7.970E-01 1.30E-06 Ce-L2, I' 1 2.61E-01 5.625E-02 1.47E-02 
I' 28 1.04E-04 9.293E-01 9.71E-05 Ce-L3, I' 1 3.35E-01 5.642E-02 1.89E-02 
I' 29 2.94E-06 9.624E-01 2.83E-06 ce-M, I' 1 1.26E-01 5.920E-02' 7.45E-03 
I' 30 7.67E-06 1.072E+00 8.22E-06 ce-N+, I' 1 2.26E-02 5.977E-02' 1.35E-03 
I' 32 6.04E-05 1.098E+00 6.63E-05 Kc'l X-ray 1.02E-01 2.216E-02 2.27E-03 
Ka, X-ray 1.31E-03 2.118E-02 2.78E-05 Ka2 X-ray 5.43E-02 2.199E-02 1.19E-03 
Ka2 X-ray 6.95E-04 2.102E-02 1.46E-05 Ki31 X-ray 1.84E-02 2.494E-02 4.60E-04 
Ki31 X-ray 2.34E-04 2.382E-02 5.57E-06 Ki32 X-ray 5.17E-03 2.546E-02 1.32E-04 
Ki32 X-ray 6.31E-05 2.430E-02 1.53E-06 Ki33 X-ray 9.45E-03 2.491E-02 2.35E-04 
Ki33 X-ray 1.22E-04 2.379E-02 2.89E-06 La X-ray 2.09E-02 2.984E-03' 6.22E-05 
Ce-L2, I' 1 3.20E-01 2.196E-02 7.03E-03 Li3 X-ray 1.88E-02 3.178E-03' 5.96E-05 
Ce-L3, I' 1 4.75E-01 2.213E-02 1.05E-02 Auger-KLL 2.63E-02 1.838E-02' 4.83E-04 
ce-M, I' 1 1.71E-01 2.491E-02' 4.25E-03 Auger-KLX 1.l2E-02 2.137E-02' 2.39E-04 
ce-N+,I'l 2.97E-02 2.548E-02' 7.56E-04 Auger-LMM 5.28E-01 2.482E-03' 1.31E-03 
La X-ray 2.03E-02 2.984E-03' 6.06E-05 Auger-LMX 2.33E-01 3.039E-03' 7.07E-04 
Li3 X-ray 1.77E-02 3.178E-03' 5.61E-05 Auger-LXY 2.87E-02 3.405E-03' 9.79E-05 
L-y X-ray 1.61E-03 3.521E-03' 5.67E-06 Auger-MXY 1.50E+00 4.630E-04' 6.92E-04 
L1/ X-ray 5.52E-04 2.806E-03 1.55E-06 
Ll X-ray 6.03E-04 2.634E-03 1.59E-06 Listed X, I' and I'± radiations 7.08E-03 
Auger-LMM 5.06E-01 2.478E-03' 1. 25E-03 Omitted X, I' and I'± radiations" 2.08E-05 
Auger-LMX 2.22E-01 3.034E-03' 6.75E-04 Listed (3, ce and Auger radiations 5.61E-02 
Auger-LXY 2.75E-02 3.400E-03' 9.33E-05 Omitted (3, ce and Auger radiations" 1.l5E-04 
Auger-MXY 1.44E+00 4.612E-04' 6.65E-04 Listed radiations 6.32E-02 

Omitted radiations'· 1.36E-04 
Listed X, I' and I'± radiations 1.16E-03 
Omitted X, I' and I'± radiations" 5.24E-06 * Average energy (MeV) 
Listed (3, ce and Auger radiations 2.52E-02 ** Each omitted transition contributes 
Omitted (3, ce and Auger radiations" 5.5IE-05 <0.100 % to Ly(i)xE(i) in its category. 
Listed radiations 2.64E-02 
Omitted radiations" 6.03E-05 Cd-lIl daughter, yield 7E-03, is stable. 

* Average energy (MeV) 
Ag-lIl daughter, yield 9.93E-01, is radioactive. 

** Each omitted transition contributes 
<0.100 % to Ly(i)xE(i) in its category. 

Pd-105 daughter, yield 3.4E-03, is stable. 
Ag-105 daughter, yield 9.966E-01, is radioactive. 

- 66-



JAERI-Data/Code 99-035 

1O:~Ag(7.23m) 

7/2+ 0.0255 

'YI 

1/2- 0.0 

'~Ag(41.29d) 

(5/2,7/2,9/2)+ 

5/2,7/2,9/2+) 

5/2+ 

9/2+ 

'Y8 

5/2+ 

(7/2)+ 

1/2+ 

5/2+ 

7/2+ 

3/2+ 
'Y" 'Y, 'Y5 

5/2+ , 
'~~Pd(stable ) EC", ~; 

"~~Ag(64.8s) 

7/2+ 0.0598 

'YI 

1/2- 0.0 

'!iAg(7.45d) 

5/2+ 0.7527 

'Y12 'Y. 'Y6 

5/2+ 0.6201 

'YR 'Y, 

7/2+ 0.4167 

3/2+ 0.3421 

'YIO 'Y, 'Y, 

5/2+ 0.2454 

'Y" 

1/2+ 0.0 

'!:Cd(stable) 
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JAERI-Data/Code 99-035 

47-Ag-113 

27-AUG-OO 

Half-life = 5.37 h 
Decay mode(s): (3-

y(i) E(i) 
Radiation (Bq s)-l (MeV) y(i)xE(i) 

{3- 2 2.09E-02 2.763E-0l' 5.78E-03 
{3- 5 4.48E-03 3.601E-Ol' 1.6lE-03 
{3- 6 2.89E-03 4.039E-Ol' 1.17E-03 
{3- 8 9.96E-03 4.907E-Ol' 4.89E-03 
{3- 10 1.69E-02 6.573E-0l' 1. 11E-02 
{3- 11 9.37E-02 6.590E-Ol' 6.17E-02 
{3- 12 8.47E-Ol 7.937E-Ol' 6.72E-Ol 
1'3 6.60E-04 1.335E-Ol 8.8lE-05 
1'6 1.63E-02 2.588E-0l 4.23E-03 
1'7 l.OOE-OI 2.986E-Ol 2.99E-02 
1'8 1.34E-02 3.163E-Ol 4.25E-03 
1'9 5.98E-03 3.331E-0l 1.99E-03 
1'10 6.38E-03 3.394E-0l 2.17E-03 
I'll l.40E-03 3.644E-Ol 5.10E-04 
I' 13 2.50E-04 3.743E-Ol 9.36E-05 
1'14 1.45E-03 3.821E-0l 5.54E-04 
1'15 2.00E-04 3.924E-Ol 7.85E-05 
I' 18 2.10E-03 5.840E-0l 1. 23E-03 
I' 20 4.50E-04 6. 110E-0l 2.75E-04 
I' 21 1.90E-04 6.240E-0l 1.19E-04 
I' 22 8.70E-03 6.723E-0l 5.85E-03 
I' 23 3.00E-04 6.723E-0l 2.02E-04 
I' 24 6.95E-03 6.806E-Ol 4.73E-03 
I' 25 1.00E-04 7.340E-Ol 7.34E-05 
I' 26 1.50E-04 8.099E-Ol 1.21E-04 
I' 27 1.10E-04 8.161E-Ol 8.98E-05 
I' 28 1.00E-04 8.270E-0l 8.27E-05 
I' 29 5.20E-04 8.785E-Ol 4.57E-04 
I' 30 2.82E-03 8.836E-Ol 2.49E-03 
I' 31 5.80E-04 8.961E-Ol 5.20E-04 
I' 32 4.23E-03 9.884E-Ol 4.18E-03 
I' 33 4.50E-04 1.050E+00 4.72E-04 
I' 34 1.60E-04 l.084E+00 1. 74E-04 
I' 35 6.lOE-04 1.126E+00 6.87E-04 
I' 36 3.70E-04 1.181E+00 4.37E-04 
I' 37 3.78E-03 1.195E+00 4.52E-03 
I' 38 6.80E-04 1.479E+00 1.0lE-03 

Listed X, I' and I'± radiations 7.15E-02 
Omitted X, I' and I'± radiations" 4.17E-04 
Listed {3, ce and Auger radiations 7.59E-Ol 
Omitted (3, ce and Auger radiations" 2.88E-03 
Listed radiations 8.30E-Ol 
Omitted radiations" 3.30E-03 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to I>(i)XE(i) in its category. 

Cd-113 daughter is radioactive. 
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1!~Ag(5.37h) 

112- 00 , 

-- 3/2+,5/2+ 1.4793 

~; --- (312-) 1.1947 
~; ~\\ 

~ ~ 
1.1261 ---1~ 112+ 

Y3H Y36 Y21 
~~ 3/2+ 1.0499 

~:-- 1/2+ 0.9884 

~~ YIO 
1/2+ 

~ 1 0.8836 

~~ \~\ ~ (5/2-) 0.8553 

,5/2+ 0.7086 

~~ \ Y25 Y22 Y20 Y9 
~3/2+ 0.6806 

~R 
0.6381 

5/2+ 0.5841 

~~ / (712)- Y31 Y29 Y2H Y26 Y23 YI5 YI4 Yn YII Y6 0.5223 

,5/2+ 0.3162 
~-IO 1 .3/2+ 0.2985 

~;I Y37 Y35 Y3J Y32 IY30 Y24 YIM YR Y7 1112- 0.2636 

1/2+ ~ 0.0 

~12 1!~Cd(9.3E+15y) 
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J AERI -Data/Code 99-035 

48-Cd-105 ')' 224 1.17E-03 1.697E+00 1.99E-03 
')' 225 6.94E-03 1. 725E+00 1.20E-02 

21-MAY-93 ')' 229 1.55E-03 1.823E+00 2.82E-03 
')' 230 1.55E-03 1.832E+00 2.83E-03 

Half-life = 55.5 m ')' 234 6.38E-03 1.870E+00 1.19E-02 
Decay mode(s): EC, f3+ ')' 235 8.91E-04 1.875E+00 1.67E-03 

')' 236 1.31E-03 1.881E+OO 2.47E-03 
y(i) E(i) ')' 237 7.08E-03 1.893E+OO 1.34E-02 

Radiation (Bq S)-1 (MeV) y(i)xE(i) ')' 239 1.44E-02 1.898E+00 2.74E-02 
')' 240 1.17E-03 1.900E+00 2.23E-03 

f3+ 9 9.91E-04 3.272E-0l* 3.24E-04 ')' 241 1.31E-03 1.903E+OO 2.50E-03 
f3+ 11 2.79E-0l 7.542E-0l* 2.lOE-0l ')' 242 6.lOE-03 1.91OE+00 1.16E-02 
')'± 5.60E-Ol 5. 110E-0l 2.86E-0l ')' 244 1. 59E-02 1.933E+OO 3.07E-02 
')' 23 8.44E-03 3.078E-0l 2.60E-03 ')' 245 2.95E-03 1.939E+00 5.73E-03 
')' 24 8.44E-03 3.078E-0l 2.60E-03 ')' 248 8.86E-03 1.961E+OO 1. 74E-02 
')' 28 3.89E-03 3.407E-0l 1.33E-03 ')' 249 2.44E-03 1.976E+OO 4.82E-03 
')' 31 4.20E-02 3.469E-0l 1.46E-02 ')' 250 7.55E-03 1.987E+OO 1.50E-02 
')' 41 2.81E-02 4.332E-0l 1.22E-02 ')' 251 1.36E-03 1.996E+OO 2.71E-03 
')' 54 7.08E-03 5.387E-Ol 3.81E-03 ')' 253 6.33E-03 2.028E+00 1.28E-02 
')' 67 3.74E-02 6.072E-Ol 2.27E-02 ')' 254 1.59E-03 2.054E+OO 3.27E-03 
')' 69 2.44E-03 6.135E-0l 1.50E-03 ')' 255 2.44E-03 2.056E+00 5.OlE-03 
')' 74 4.78E-03 6.354E-0l 3.04E-03 ')' 259 8.91E-04 2. 117E+OO 1.89E-03 
')' 77 1.57E-02 6.485E-0l 1.02E-02 ')' 260 3.75E-03 2. 156E+00 8.09E-03 
')' 78 1.57E-02 6.485E-0l 1.02E-02 ')' 262 9.38E-04 2.204E+OO 2.07E-03 
')' 90 3.00E-03 7.035E-0l 2. 11E-03 ')' 263 1.97E-03 2.231E+00 4.39E-03 
')' 97 5.35E-03 7.464E-0l 3.99E-03 ')' 264 4.92E-03 2.249E+00 1.11E-02 
')' 104 1.92E-03 7. 754E-0l 1.49E-03 ')' 265 1.03E-02 2. 273E+00 2.35E-02 
')' 120 2.16E-03 8.778E-Ol 1.89E-03 ')' 266 8.44E-03 2. 275E+00 1.92E-02 
')' 121 5.91E-03 8.846E-0l 5.23E-03 ')' 267 8.44E-03 2. 275E+00 1.92E-02 
')' 122 2.53E-03 8.891E-0l 2.25E-03 ')' 269 5. 16E-03 2.30lE+00 1.19E-02 
')' 123 1. 78E-03 8.922E-0l 1.59E-03 ')' 270 5.16E-03 2.301E+00 1.19E-02 
')' 126 4.78E-03 9.216E-0l 4.41E-03 ')'271 1.03E-03 2.308E+00 2.38E-03 
')' 128 1.27E-02 9.341E-0l 1.19E-02 ')' 273 1.98E-02 2.333E+OO 4.62E-02 
')' 130 8.54E-03 9.480E-0l 8.09E-03 ')' 278 1. 78E-03 2.394E+00 4.27E-03 
')' 132 4.69E-02 9.618E-0l 4.51E-02 ')' 279 1.78E-03 2.394E+00 4.27E-03 
')' 136 1.36E-03 9.815E-0l 1.33E-03 ')' 281 3.52E-03 2.423E+00 8.52E-03 
')' 138 1.64E-03 9.869E-0l 1.62E-03 ')' 282 6.lOE-04 2.429E+OO 1.48E-03 
')' 141 1.45E-03 9.984E-0l 1.45E-03 ')' 286 7.83E-04 2.525E+OO 1.98E-03 
')' 149 5.86E-03 1.038E+00 6.09E-03 K"'l X-ray 2.92E-Ol 2.216E-02 6.48E-03 
')' 151 2. 11E-03 1.043E+00 2.20E-03 K"'2 X-ray 1.55E-Ol 2.199E-02 3.41E~03 
')' 152 2.81E-03 1.044E+OO 2.94E-03 Ki31 X-ray 5.26E-02 2.494E-02 1.31E-03 
')' 154 1.28E-02 1.072E+00 1.37E-02 Auger-KLL 7.51E-02 1.838E-02* 1.38E-03 
')' 168 1. 13E-03 1. 169E+OO 1.32E-03 Auger-KLX 3.19E-02 2.137E-02* 6.82E-04 
')' 171 1.97E-03 1.211E+OO 2.39E-03 Auger-LMM 4.55E-Ol 2.483E-03· 1.13E-03 
')' 174 2.44E-03 1. 229E+OO 3.00E-03 Auger-LMX 2.02E-Ol 3.042E-03· 6.13E-04 
')' 176 2.86E-03 1. 240E+00 3.55E-03 Auger-MXY 1. 28E+00 4.685E-04· 6.00E-04 
')' 180 8.21E-03 1. 275E+OO 1.05E-02 
')' 183 3.lOE-03 1. 295E+00 4.OlE-03 Listed X, ')' and ')'± radiations 1. 22E+00 
')' 184 3.98E-02 1.302E+00 5. 18E-02 Omitted X, ')' and ')'± radiations·· 8. 15E-02 
')' 187 1.13E-03 1.322E+OO 1.49E-03 Listed f3, ce and Auger radiations 2.15E-Ol 
')' 190 6.52E-03 1.339E+OO 8.73E-03 Omitted f3, ce and Auger radiations·· 1.87E-03 
')' 191 3.lOE-03 1.340E+00 4.15E-03 Listed radiations 1.43E+00 
')' 194 5.58E-03 1.361E+OO 7.59E-03 Omitted radiations·· 8.34E-02 
')' 195 1.22E-03 1.362E+OO 1.66E-03 
')' 196 1. 13E-03 1. 376E+OO 1.55E-03 * Average energy (MeV) 
')' 197 2.70E-02 1.388E+OO 3.74E-02 ** Each omitted transition contributes 
')' 198 3.89E-03 1.403E+OO 5.46E-03 <0.100 % to I>(i)xE(i) in its category. 
')' 199 1.41E-03 1.413E+00 1.99E-03 
')' 200 1.45E-02 1.416E+OO 2.00E-02 Ag-I05m daughter, yield 8.291E-Ol, is radioactive. 
')' 201 1.88E-03 1.416E+00 2.66E-03 Ag-105 daughter, yield 1. 709E-Ol, is radioactive. 
')' 207 1.69E-03 1.486E+OO 2.51E-03 
')' 208 4.46E-03 1.490E+OO 6.64E-03 
')' 214 2.05E-02 1. 558E+00 3.19E-02 
')' 215 6.33E-03 1. 583E+00 1.00E-02 
')' 216 2.06E-03 1. 587E+00 3.27E-03 
')' 217 2.63E-03 1.61OE+00 4.23E-03 
')' 218 2.63E-03 1.61OE+00 4.23E-03 
')' 219 1.05E-02 1.636E+00 1. 71E-02 
')' 220 8.72E-03 1.644E+00 1.43E-02 
')' 221 3.52E-03 1.665E+00 5.86E-03 
')' 222 9.52E-03 1.666E+00 1.59E-02 
')' 223 3.54E-02 1.693E+00 6.00E-02 
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JAER1-Data/Code 99-035 

48-Cd-ll1m 48-Cd-118 

08-APR-96 05-SEP-95 

Half-life = 48.54 m 
Decay mode(s): IT 

y(i) E(i) 
Radiation (Bq S)-1 (MeV) 

"I I 2.9lE-OI 1.508E-OI 
ce-K, "I I 4.25E-0l 1.241E-0l 
ce-L1, "I I 3.84E-02 1.468E-0l 
Ce-L2, "I I 8.I4E-02 1.471E-OI 
Ce-L3, "I I 7.8IE-02 1.473E-OI 
ce-M, "I I 4.0lE-02 1.502E-OI· 
ce-N+,-yl 7.56E-03 1.508E-0l" 
"12 9.40E-OI 2.454E-0l 
ce-K, "I 2 5.03E-02 2.I87E-OI 
ce-L1, "I 2 5.I5E-03 2.4I4E-OI 
ce-L2, "I 2 1.38E-03 2.4I7E-0l 
Ce-L3, "I 2 1.32E-03 2.4I9E-OI 
ce-M, "I 2 1.52E-03 2.448E-0l· 
K"'l X-ray 2.I4E-OI 2.3I7E-02 
K"'2 X-ray 1. 14E-Ol 2.298E-02 
Ki31 X-ray 3.90E-02 2.609E-02 
Ki32 X-ray 1.14E-02 2.664E-02 
Ki33 X-ray 2.00E-02 2.606E-02 
Auger-KLL 5.I2E-02 1.9I7E-02" 
Auger-KLX 2.20E-02 2.232E-02" 
Auger-LMM 4.I3E-0l 2.592E-03" 
Auger-LMX 1.87E-0l 3.I88E-03" 
Auger-MXY 1.17E+00 5.084E-04" 

Listed X, "I and -y± radiations 
Omitted X, "I and -y± radiations·· 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations"" 
Listed radiations 
Omitted radiations·· 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly(i)xE(i) in its category. 

Cd-Ill daughter is stable. 

111m,-, 
4K,--d(48.54m) 

11/2- 0.3962 

11 

5/2+ 0.2454 

12 

112+ 
III 
4KCd(stable) 

0.0 

y(i)xE(i) 

4.40E-02 
5.27E-02 
5.64E-03 
1.20E-02 
1.15E-02 
6.03E-03 
1.l4E-03 
2.3IE-0l 
1.10E-02 
1. 24E-03 
3.32E-04 
3.I9E-04 
3.71E-04 
4. 97E-03 
2.62E-03 
1.02E-03 
3.03E-04 
5.22E-04 
9.82E-04 
4.9IE-04 
1.07E-03 
5.97E-04 
5.96E-04 

2.84E-OI 
1.22E-04 
1.06E-OI 
2.35E-04 
3.90E-OI 
3.57E-04 
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Half-life = 50.3 m 
Decay mode(s): (3-

Radiation 

{3- I 

y(i) 
(Bq s)-1 

1.00E+00 

E(i) 
(MeV) 

1.6I8E-0l· 

Listed (3, ce and Auger radiations 
Listed radiations 

* Average energy (MeV) 

In-ll8 daughter is radioactive. 

118 
4sCd(50.3m) 

0+ 0.0 

y(i)xE(i) 

1.62E-0l 

1.62E-OI 
1.62E-OI 

0.0 ~l+ 
~-I '------

118 
491n(5.0s) 



J AERI -Data/Code 99-035 

49-10-107 I' 83 1.89E-03 1.508E+00 2.85E-03 
I' 84 1.37E-03 1.551E+00 2.12E-03 

21-MAY-96 I' 85 4.81E-03 1.556E+00 7.49E-03 
I' 86 1.42E-02 1.571E+00 2.22E-02 

Half-life = 32.4 m I' 87 1.04E-03 1.589E+00 1.65E-03 
Decay mode(s): Ee, (3+ I' 88 1.18E-03 1.591E+00 1.88E-03 

I' 89 5.8lE-03 1.601E+00 9.30E-03 
y(i) E(i) I' 90 1.18E-03 1.607E+00 1.90E-03 

Radiation (Bq S)-l (MeV) y(i)xE(i) I' 91 1.18E-03 1.641E+00 1.94E-03 
I' 92 3.21E-03 1.653E+00 5.31E-03 

{3+ 11 5.54E-03 4.579E-01' 2.54E-03 I' 93 2.74E-03 1.664E+00 4.55E-03 
{3+ 13 1.78E-02 5.061E-01' 9.0lE-03 I' 94 1.89E-03 1.685E+00 3.18E-03 
{3+ 14 7.02E-03 6.555E-01' 4.60E-03 I' 96 1.65E-03 1.712E+00 2.83E-03 
{3+ 15 1.05E-02 6.606E-01' 6.92E-03 I' 97 3.12E-03 1.717E+00 5.35E-03 
{3+ 16 3.56E-03 6.948E-01' 2.47E-03 I' 98 1.32E-03 1. 733E+00 2.29E-03 
{3+ 17 1.26E-02 7.113E-01' 8.94E-03 I' 99 4.48E-03 1.743E+00 7.82E-03 
{3+ 18 1.99E-02 8.489E-01' 1.69E-02 1'100 2.60E-03 1. 768E+00 4.59E-03 
{3+ 19 2.65E-01 9.864E-01' 2.61E-01 1'101 1.38E-02 1.779E+00 2.45E-02 
I'± 6.92E-01 5.110E-01 3.54E-01 1'102 9.44E-04 1. 798E+00 1.70E-03 
1'2 4.72E-01 2.050E-01 9.67E-02 1'103 1.42E-03 1.801E+00 2.55E-03 
ce-K, I' 2 2.78E-02 1.782E-01 4.96E-03 1'104 7.22E-03 1.831E+00 1.32E-02 
Ce-L1,I'2 3.15E-03 2.009E-01 6.34E-04 1'105 1.23E-03 1.843E+00 2.26E-03 
1'4 6.32E-03 3.035E-01 1.92E-03 1'106 3.54E-03 1.859E+00 6.58E-03 
1'5 1.02E-Ol 3.209E-01 3.27E-02 1'107 5.29E-03 1.879E+00 9.93E-03 
ce-K, I' 5 1. 79E-03 2.942E-01 5.26E-04 1'108 1.18E-03 1.899E+00 2.24E-03 
1'7 3.82E-02 3.653E-Ol 1.40E-02 1'109 1.5lE-03 1.908E+00 2.88E-03 
1'10 8.02E-03 4.137E-01 3.32E-03 1'110 1. 79E-02 1.922E+00 3.45E-02 
I'll 1.70E-02 4.164E-01 7.08E-03 I' 111 1. 18E-03 1.936E+00 2.28E-03 
I' 12 5.43E-03 4.561E-01 2.48E-03 1'112 6.37E-03 1.956E+00 1.25E-02 
I' 17 1.19E-01 5.055E-01 6.01E-02 1'113 4.53E-03 1. 964E+00 8.90E-03 
I' 19 7.55E-03 5.542E-01 4.19E-03 1'114 4.77E-03 1.978E+00 9.43E-03 
I' 21 2.74E-03 6.009E-01 1.65E-03 1'115 1.19E-02 1.984E+00 2.37E-02 
I' 22 1.34E-02 6.040E-Ol 8.07E-03 1'116 1.58E-02 2.007E+00 3.17E-02 
I' 23 5.66E-03 6.114E-Ol 3.46E-03 1'117 4.15E-03 2.045E+00 8.50E-03 
I' 24 2.74E-03 6.173E-Ol 1.69E-03 1'118 1.70E-02 2.065E+00 3.52E-02 
I' 25 5.66E-03 6.406E-Ol 3.63E-03 1'119 1.46E-03 2.079E+00 3.04E-03 
I' 29 4.44E-03 7.023E-01 3.12E-03 1'120 8.59E-03 2.100E+00 1.80E-02 
I' 31 3.30E-03 7.164E-01 2.37E-03 I' 121 1.18E-03 2.169E+00 2.56E-03 
I' 33 3.30E-02 7.280E-01 2.41E-02 1'122 4.15E-03 2. 183E+00 9.07E-03 
I' 34 7.36E-03 7.629E-01 5.62E-03 1'123 2.36E-03 2.183E+00 5.15E-03 
I' 37 3.26E-02 8.090E-01 2.63E-02 1'124 1.09E-03 2.202E+00 2.39E-03 
I' 41 5.52E-03 8.717E-Ol 4.81E-03 I' 125 8.97E-04 2.227E+00 2.00E-03 
I' 42 4.72E-03 9.033E-01 4.26E-03 I' 126 1. 18E-03 2.259E+00 2.67E-03 
I' 43 1.89E-03 9.064E-01 1.71E-03 I' 127 1.04E-03 2.263E+00 2.35E-03 
I' 44 1.12E-02 9.151E-01 1.03E-02 1'128 1. 13E-02 2.285E+00 2.59E-02 
I' 45 3.30E-03 9.196E-01 3.04E-03 1'129 1.23E-02 2.304E+00 2.83E-02 
I' 46 1.23E-02 9.218E-01 1.13E-02 1'130 3.92E-03 2.331E+00 9.13E-03 
I' 47 8.54E-03 9.473E-0l 8.09E-03 I' 131 9.44E-04 2.343E+00 2.2lE-03 
I' 48 3.49E-03 9.539E-01 3.33E-03 1'132 8.50E-04 2.372E+00 2.01E-03 
I' 50 1.60E-03 9.675E-01 1.55E-03 I' 133 1.98E-03 2.405E+00 4.77E-03 
I' 51 1.03E-02 9.987E-01 1.03E-02 1'134 1.56E-03 2.433E+00 3.79E-03 
I' 52 1.89E-03 9.987E-01 1.89E-03 1'135 8.02E-04 2.462E+00 1.98E-03 
I' 53 2.64E-03 1.003E+00 2.65E-03 1'136 1.04E-03 2.469E+00 2.56E-03 
I' 56 1.94E-03 1.036E+00 2.01E-03 I' 137 1.04E-03 2.483E+00 2.58E-03 
I' 57 7.4lE-03 1.057E+00 7.83E-03 1'138 1.51E-03 2.496E+00 3.77E-03 
I' 58 1.24E-02 1.063E+00 1.32E-02 1'139 1.75E-03 2.507E+00 4.38E-03 
I' 59 4.72E-03 1.067E+00 5.04E-03 1'140 7.08E-04 2.549E+00 1.80E-03 
I' 60 1.65E-03 1.082E+OO 1. 79E-03 I' 141 1. 13E-03 2.554E+00 2.89E-03 
I' 63 2.12E-03 1.140E+00 2.42E-03 1'142 2.08E-03 2.584E+00 5.37E-03 
I' 64 8.02E-03 1.145E+00 9.19E-03 1'143 9.44E-04 2.637E+00 2.49E-03 
I' 67 1.56E-03 1.172E+00 1.83E-03 1'144 2.08E-03 2.653E+00 5.51E-03 
I' 68 2.36E-03 1.197E+00 2.83E-03 1'145 4.39E-03 2.666E+00 1.17E-02 
I' 72 2.60E-03 1. 236E+00 3.2lE-03 1'146 3.02E-03 2.670E+00 8.07E-03 
I' 74 5.43E-02 1. 268E+00 6.88E-02 1'147 2.74E-03 2.681E+00 7.34E-03 
I' 75 5.00E-03 1.326E+00 6.63E-03 1'148 8.02E-04 2.701E+OO 2.17E-03 
I' 76 1.39E-02 1. 344E+00 1.87E-02 1'149 4.91E-03 2.717E+00 1.33E-02 
I' 77 1.89E-03 1.366E+00 2.58E-03 1'150 1.13E-03 2.783E+00 3.15E-03 
I' 78 1.49E-02 1.377E+00 2.05E-02 I' 152 5.66E-04 2.819E+00 1.60E-03 
I' 79 2.36E-03 1.404E+00 3.31E-03 I' 153 1.27E-03 2.866E+00 3.65E-03 
I' 80 1.15E-02 1.411E+00 1.63E-02 1'154 8.40E-03 2.875E+00 2.42E-02 
I' 81 7.27E-03 1.456E+00 1.06E-02 1'155 9.9lE-04 2.986E+00 2.96E-03 
I' 82 1.02E-02 1.501E+00 1.54E-02 
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K"'l X-ray 2.69E-0l 2.317E-02 
K"'2 X-ray 1.43E-Ol 2.298E-02 
Auger-KLL 6.41E-02 1.917E-02' 
Auger-KLX 2.76E-02 2.232E-02' 
Auger-LMM 4.04E-Ol 2.590E-03' 
Auger-LMX 1.84E-Ol 3.187E-03' 
Auger-MXY 1.15E+00 5.105E-04' 

Listed X, "( and "(± radiations 
Omitted X, "( and "(± radiations" 
Listed (3, ce and Auger radiations 
Omitted (3, ce and Auger radiations" 
Listed radiations 
Omitted radiations" 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly(i)xE(i) in its category. 

Cd-107 daughter is radioactive. 

lAERI-Data/Code 99-035 

6.23E-03 
3.28E-03 
1.23E-03 
6.16E-04 
1.05E-03 
5.86E-04 
5.86E-04 

1.50E+00 
3.49E-02 
3.23E-Ol 
3.41E-03 
1.82E+00 
3.83E-02 

-75 -



JAERI-Data/Code 99-035 

49-In-108m 
Cd-108 daughter is stable. 

26-JAN-93 

Half-life = 39.6 m 
Decay models): EC, (3+ 

y(i) E(i) 
Radiation (Bq s)-1 (MeV) y(i)xE(i) 

(3+ 3 6.86E-03 3.216E-Ol" 2.21E-03 
(3+ 4 8.55E-03 4.996E-Ol" 4.27E-03 
(3+ 5 1.29E-02 6.624E-Ol" 8.56E-03 
(3+ 6 5.07E-02 6.905E-Ol" 3.50E-02 
(3+ 7 1.49E-02 8.052E-Ol" 1.20E-02 
(3+ 8 5.87E-03 8.794E-Ol" 5.16E-03 
(3+ 9 4.28E-02 8.976E-Ol" 3.84E-02 
(3+ 10 1.09E-02 1.028E+00" 1.l2E-02 
(3+ 11 1.59E-02 1.156E+00" 1.84E-02 
(3+ 12 1.99E-02 1.211E+00· 2.41E-02 
(3+ 13 3.48E-Ol 1.610E+00· 5.60E-Ol 
I'± l.08E+OO 5.ll0E-Ol 5.50E-Ol 
1'3 1.01E-02 3.116E-Ol 3. 14E-03 
1'5 8.10E-03 5.361E-Ol 4.34E-03 
1'6 7.64E-Ol 6.329E-Ol 4.84E-Ol 
ce-K, I' 6 2.30E-03 6.062E-Ol 1.39E-03 
1'8 2.44E-02 8.754E-Ol 2.14E-02 
I'll 4.38E-02 9.685E-Ol 4.24E-02 
I' 13 1.53E-02 1.087E+00 1.66E-02 
I' 14 4.97E-03 1. 280E+00 6.36E-03 
I' 15 7.18E-03 1. 294E+00 9.29E-03 
I' 17 2.44E-03 1.446E+00 3.53E-03 
I' 18 5.88E-03 1.475E+00 8.68E-03 
I' 19 9.09E-03 1.513E+00 1.38E-02 
I' 20 7.33E-02 1.529E+00 1.12E-Ol 
I' 21 9.78E-03 1. 569E+OO 1.53E-02 
I' 22 4.05E-02 1.601E+00 6.48E-02 
I' 23 3.82E-02 1. 732E+00 6.62E-02 
I' 24 3.06E-02 1. 852E+00 5.66E-02 
I' 25 5.35E-03 1.864E+00 9.97E-03 
I' 27 1.24E-Ol 1. 986E+OO 2.46E-Ol 
I' 28 3.06E-02 2.048E+OO 6.26E-02 
I' 29 2.52E-03 2.112E+00 5.33E-03 
I' 30 5.35E-03 2.2llE+00 1. 18E-02 
I' 31 1.38E-02 2.224E+00 3.06E-02 
I' 32 6.26E-03 2.278E+00 1.43E-02 
I' 33 3.06E-03 2.317E+00 7.08E-03 
I' 34 5.35E-03 2.365E+00 1.26E-02 
I' 35 1.45E-02 2.413E+00 3.50E-02 
I' 36 7.64E-03 2.681E+00 2.05E-02 
I' 37 6.95E-03 2.816E+00 1.96E-02 
I' 38 2.44E-02 3.047E+00 7.45E-02 
I' 39 1.60E-02 3.178E+00 5.lOE-02 
I' 40 9.17E-02 3.452E+00 3.16E-Ol 
'Y 41 1.07E-02 3.689E+OO 3.95E-02 
I' 42 4.20E-02 3.812E+00 1.60E-Ol 
I' 43 2.37E-02 3.826E+OO 9.06E-02 
I' 44 6.11E-03 4.052E+OO 2.48E-02 
I' 45 7.64E-03 4.343E+00 3.32E-02 
K"'t X-ray 1.81E-Ol 2.317E-02 4.20E-03 
Auger-KLL 4.33E-02 1.917E-02· 8.30E-04 

Listed X, I' and I'± radiations 2.75E+00 
Omitted X, I' and I'± radiations"· 1.72E-02 
Listed (3, ce and Auger radiations 7.22E-Ol 
Omitted (3, ce and Auger radiations"· 3.06E-03 
Listed radiations 3.47E+00 
Omitted radiations"" 2.03E-02 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to Ly(i) xE(i) in its category. 

-76 -



JAERI-D<lI<I/Code 99-035 

"",. 

~~----I---+- -- I-t--

\"" 

-- r--- e- I- - '--

(~t-I-- f--

)12> __ _ 

-77-78-



(2)+ 

(2)+ 

2+ 

0+ 

JAERI-Data/Code 99-035 

lOS 
4SCd(stable) 

113 

117 

121 120 111 1s 

-79 -

0.0 

100hn, 
49m(39.6m) 

2+ 0.0298 

~CI2.~72 

EC 13 • ~73 



JAERI-Data/Code 99-035 

49-10-108 'Y 75 4.79E-03 1.468E+00 7.04E-03 
'Y 76 5.89E-02 1.486E+00 8.75E-02 

24-MAY-91 'Y 77 4.66E-03 1.490E+00 6.94E-03 
'Y 78 8. 77E-03 1.503E+00 1.32E-02 

Half-life = 58 m 'Y 79 1.37E-02 1.513E+00 2.07E-02 
Decay mode(s): EC, f3+ 'Y 80 3.43E-03 1.534E+00 5.25E-03 

'Y 81 8.22E-03 1.569E+00 1.29E-02 
y(i) E(i) 'Y 82 3.01E-02 1.602E+00 4.83E-02 

Radiation (Bq s)-1 (MeV) y(i) xE(i) 'Y 83 8.49E-02 1.606E+00 1.36E-01 
'Y 84 5.48E-03 1.614E+00 8.85E-03 

f3+ 2 6.23E-04 3.666E-0l* 2.28E-04 'Y 85 3.01E-03 1.623E+00 4.89E-03 
f3+ 3 3.S3E-03 4.453E-01* 1.70E-03 'Y 86 1.05E-02 1.638E+00 1.73E-02 
f3+ 4 8.10E-03 4.571E-0l* 3.70E-03 'Y 88 3.0lE-03 1.666E+00 5.02E-03 
f3+ 5 2.05E-03 4.804E-01* 9.83E-04 'Y 89 3.15E-03 1.675E+00 5.28E-03 
f3+ 6 1.25E-02 5.084E-0l* 6.33E-03 'Y 91 4.79E-03 1.692E+00 8.11E-03 
f3+ 7 2.S5E-03 5.168E-0l* 1.47E-03 'Y 92 3.97E-03 l.729E+00 6.S7E-03 
f3+ 8 1.51E-0l 5.913E-01* 8.95E-02 'Y 93 l.33E-02 l.733E+00 2.30E-02 
f3+ 9 l.87E-03 6.584E-0l* 1.23E-03 'Y 94 3.97E-03 l.742E+00 6.92E-03 
f3+ 10 4.90E-03 7.052E-01* 3.45E-03 'Y 95 3.97E-03 l.784E+00 7.09E-03 
f3+ 11 6.59E-02 7.10SE-01* 4.68E-02 'Y 96 3.0lE-03 1. 795E+00 5.4lE-03 
'Y± 5.0SE-0l 5.110E-0l 2.59E-01 'Y 97 7.67E-03 1.805E+00 1.38E-02 
'Y 3 4.11E-01 2.426E-0l 9.97E-02 'Y 99 1.05E-02 l.S53E+00 1.95E-02 
ce-K, 'Y 3 1.49E-02 2.159E-0l 3.21E-03 'Y 100 5.62E-03 l.S59E+00 l.04E-02 
Ce-L1, 'Y 3 1.70E-03 2.386E-0l 4.07E-04 'Y 104 5.34E-03 l.923E+00 1.03E-02 
'Y4 3.15E-02 2.664E-0l 8.39E-03 'Y 105 5.75E-03 1.927E+00 1. 11E-02 
ce-K, 'Y 4 S.93E-04 2.397E-01 2.14E-04 'Y 106 2.47E-03 l.940E+00 4.78E-03 
'Y7 1.37E-01 3.256E-01 4.46E-02 'Y 107 5.89E-03 1.947E+00 1.l5E-02 
ce-K, 'Y 7 2.32E-03 2.989E-0l 6.93E-04 'Y 108 3.01E-03 l.960E+00 5.91E-03 
'Y 21 5.75E-02 5.690E-0l 3.27E-02 'Y 109 6.99E-03 l.984E+00 1.39E-02 
'Y 22 1.00E+00 6.329E-01 6.33E-01 'Y 110 4.52E-02 1.987E+00 8.98E-02 
ce-K, 'Y 22 3.01E-03 6.062E-0l l.83E-03 'Y 111 1.08E-02 2.049E+00 2.22E-02 
ce-L1, 'Y 22 3.29E-04 6.289E-01 2.07E-04 'Y 112 7.26E-03 2.223E+00 1.6lE-02 
'Y 23 1.78E-02 6.374E-01 1.l4E-02 'Y 113 4.93E-03 2.226E+00 1.l0E-02 
'Y 24 3.56E-02 6.4S3E-0l 2.31E-02 'Y 114 7.95E-03 2.307E+00 1.83E-02 
'Y 27 6.30E-03 7.080E-01 4.46E-03 'Y 115 4. 11E-03 2.415E+00 9.92E-03 
'Y 28 9.32E-02 7.30SE-0l 6.81E-02 'Y 116 3.OlE-03 2.441E+00 7.36E-03 
'Y 29 1.7SE-02 7.547E-01 1.34E-02 'Y 117 6.S5E-03 2.671E+00 1.83E-02 
'Y 30 5.48E-03 7.600E-0l 4.16E-03 K"'l X-ray 3.OlE-01 2.317E-02 6.97E-03. 
'Y 32 5.4SE-03 7.705E-0l 4.22E-03 Auger-KLL 7.18E-02 1.917E-02* 1.38E-03 
'Y 34 l.OlE-02 8.262E-01 8.38E-03 Auger-KLX 3.09E-02 2.232E-02* 6.90E-04 
'Y 35 LOOE+OO 8.754E-01 8.75E-0l Auger-LMM 4.52E-01 2.590E-03* 1.l7E-03 
ce-K, 'Y 35 1.35E-03 S.487E-0l 1.14E-03 Auger-LMX 2.06E-01 3.187E-03* 6.55E-04 
'Y 37 2.74E-02 9.688E-01 2.65E-02 Auger-MXY 1.28E+00 5.105E-04* 6.55E-04 
'Y 38 7.40E-03 9.961E-01 7.37E-03 
'Y 39 6.17E-03 1.008E+00 6.22E-03 Listed X, 'Y and 'Y± radiations 4.03E+00 
'Y 41 3.53E-01 1.033E+00 3.65E-01 Omitted X, 'Y AND 'Y± radiations** 8.39E-02 
ce-K, 'Y 41 3.27E-04 1.006E+00 3.29E-04 Listed f3, ce AND Auger radiations l.68E-01 
'Y 43 2.8SE-01 1.057E+00 3.04E-01 Omitted f3, ce AND Auger radiations** 2.34E-03 
ce-K, 'Y 43 2.9SE-04 1.030E+00 3.07E-04 Listed radiations 4.20E+00 
'Y 44 6.03E-03 l.064E+00 6.41E-03 Omitted radiations** 8.62E-02 
'Y 45 5.48E-03 1.088E+00 5.96E-03 
'Y 46 5.48E-02 1.093E+00 5.99E-02 * Average energy (Me V) 
'Y 47 1.l2E-02 1.137E+00 1.2SE-02 ** Each omitted transition contributes 
'Y 48 1.51E-02 1.142E+00 1.72E-02 <0.100 % to Ly(i)xE(i) in its category. 
'Y 49 3.97E-03 1.167E+00 4.64E-03 
'Y 50 3.56E-03 1. 189E+00 4.24E-03 Cd-108 daughter is stable. 
'Y 51 3.15E-02 1.199E+00 3.78E-02 
'Y 54 8.0SE-03 1.230E+00 9.94E-03 
'Y 55 1.22E-02 1. 247E+00 1.52E-02 
'Y 56 4.79E-03 1.251E+00 6.00E-03 
'Y 58 6.85E-03 1. 257E+00 8.6lE-03 
'Y 59 6.85E-03 1.275E+00 8.73E-03 
'Y 61 9.73E-03 l.282E+00 1.25E-02 
'Y 62 l.51E-01 1. 299E+00 1.96E-01 
'Y 63 5.48E-03 1.305E+00 7.15E-03 
'Y 64 l.92E-02 l.322E+00 2.54E-02 
'Y 66 4.25E-03 l.367E+00 5.8lE-03 
'Y 69 6.71E-03 1.388E+00 9.32E-03 
'Y 70 1.27E-02 1.398E+00 1. 78E-02 
'Y7l 5.62E-03 1.409E+00 7.91E-03 
'Y 73 6.85E-03 1.432E+00 9.8lE-03 
'Y 74 5.62E-03 1. 444E+00 8.1lE-03 
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lAERI-Data/Code 99-035 

':,':;In(58.0m) 
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4+ 

,,, \~ 
2.6456 

5-
1114 1,6 16' 1" 141 146 143 

2.6014 

EC '6' ~;O 
5+ 2.5649 

14 
6+ \ ,. 2.5411 

11 EC I1 , ~;, 
4+ 2.2392 

1" 
4+ r128 

1.5083 
"(-Yfo 

2+ 0.6329 

122 

0+ 0.0 

':Cd(stablc) 
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49-In-l09m 

Half-life = 1.34 m 
Decay mode(s): IT 

y(i) E(i) 
Radiation (Bq S)-1 (MeV) 

'Y 1 9.35E-01 6.501E-01 
ce-K, 'Y 1 5.46E-02 6.222E-01 
Ce-Ll, 'Y 1 7.12E-03 6.459E-0l 
Ce-L2, 'Y 1 8.24E-04 6.462E-01 
Ce-L3, 'Y 1 6.63E-04 6.464E-01 
ce-M, 'Y 1 1.70E-03 6.494E-01* 
ce-N+, 'Y 1 3.82E-04 6.501E-01* 
Auger-KLL 5.49E-03 1.999E-02* 
Auger-KLX 2.39E-03 2.329E-02* 
Auger-LMM 3.70E-02 2.698E-03* 
Auger-LMX 1. 72E-02 3.335E-03* 
Auger-MXY 1.06E-01 5.546E-04* 

Listed X, 'Y and 'Y± radiations 
Omitted X, 'Y and 'Y± radiations* * 
Listed (3, ce and Auger radiations 
Omitted (3, ce and Auger radiations*· 
Listed radiations 
Omitted radiations** 

* A verage energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly(i)xE(i) in its category. 

In-109 daughter is radioactive. 

109111r w n(I.34m) 

1/2- 0.6501 

9/2+ 0.0 
109 
49In(4.2h) 

JAERI-Data/Code 99-035 

10-DEC-91 

y(i)xE(i) 

6.08E-01 
3.40E-02 
4.60E-03 
5.32E-04 
4.29E-04 
1.l0E-03 
2.48E-04 
1.10E-04 
5.58E-05 
9.98E-05 
5.75E-05 
5.89E-05 

6.08E-01 
1.l6E-03 
4.13E-02 
1. 72E-05 
6.49E-01 
1. 18E-03 
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49-In-112m 

Half-life = 20.56 m 
Decay mode(s): IT 

y(i) E(i) 
Radiation (Bq S)-1 (MeV) 

'Y 1 1.31E-01 1.564E-01 
ce-K, 'Y 1 6.67E-01 1.285E-01 
ce-Ll, 'Y 1 1.08E-01 1.522E-01 
ce-L2, 'Y 1 1.72E-02 1.525E-01 
ce-L3, 'Y 1 3.58E-02 1.527E-01 
ce-M, 'Y 1 3.31E-02 1.557E-01* 
ce-N+, 'Y 1 7.46E-03 1.564E-01* 
K"t X-ray 3.04E-01 2.421E-02 
K"2 X-ray 1.62E-01 2.400E-02 
K,61 X-ray 5.56E-02 2.728E-02 
K,62 X-ray 1.64E-02 2.786E-02 
K,63 X-ray 2.87E-02 2.724E-02 
L" X-ray 2.53E-02 3.286E-03* 
L,6 X-ray 1.98E-02 3.539E-03* 
Auger-KLL 6.71E-02 1.999E-02* 
Auger-KLX 2.92E-02 2.329E-02· 
Auger-LMM 4.86E-01 2.698E-03* 
Auger-LMX 2.27E-01 3.335E-03* 
Auger-MXY 1.40E+00 5.540E-04* 

Listed X, 'Y and 'Y± radiations 
Omitted X, 'Y and 'Y± radiations·* 
Listed (3, ce and Auger radiations 
Omitted (3, ce and Auger radiations** 
Listed radiations 
Omitted radiations* * 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly(i)xE(i) in its category. 

In-112 daughter is radioactive. 

11~~n(20.56m) 

: 11, O'150~ 
1!~In(14.97m) 

02-JAN-97 

y(i)xE(i) 

2.05E-02 
8.57E-02 
1.65E-02 
2.62E-03 
5.47E-03 
5. 15E-03 
1.17E-03 
7.36E-03 
3.89E-03 
1.52E-03 
4.57E-04 
7.82E-04 
8.32E-05 
7.02E-05 
1.34E-03 
6.81E-04 
1.31E-03 
7.56E-04 
7.74E-04 

3.46E-02 
2.58E-05 
1.21E-01 
2. 18E-04 
1.56E-01 
2.44E-04 



JAERI-Data/Code 99-035 

49-In-118 50-Sn-108 

05-SEP-95 24-MAY-91 

Half-life = 5.0 s Half-life = 10.3 m 

Decay mode(s): rr Decay mode(s): Ee, (3+ 

y(i) E(i) y(i) E(i) 

Radiation (Bq s)-1 (MeV) y(i)xE(i) Radiation (Bq S)-1 (MeV) y(i)xE(i) 

(3- 2 4.30E-03 7.927E-0l' 3.4lE-03 (3+ 1 3.35E-03 1.73lE-01' 5.79E-04 

(3- 5 3.00E-03 9.574E-0l' 2.87E-03 (3+ 2 3.D4E-03 3.670E-0l' 1.12E-03 

(3- 6 7.00E-03 1.089E+00' 7.62E-03 I'± 1.28E-02 5. 110E-0l 6.53E-03 

(3- 7 3.40E-02 1. 336E+00' 4.54E-02 ce-K, I' 2 3.37E-02 8.760E-03 2.95E-04 
(3- 8 9.49E-01 1.916E+00' 1. 82E+00 ce-L1 , I' 2 3.63E-03 3.246E-02 1.18E-04 

1'2 7.00E-03 5.280E-0l 3.70E-03 ce-L2, I' 2 7.68E-03 3.276E-02 2.52E-04 

1'3 1.95E-03 8. 130E-0l 1. 59E-03 ce-L3, I' 2 1.09E-02 3.297E-02 3.58E-04 

1'4 3.50E-04 8.270E-0l 2.89E-04 ce-M, I' 2 4.46E-03 3.604E-02' 1.61E-04 

1'5 1.00E-03 1.097E+00 1.10E-03 ce-N+,I'2 8.73E-04 3.670E-02' 3.20E-05 

1'6 4.30E-03 1.173E+00 5.05E-03 1'3 1.38E-01 1.043E-01 1.44E-02 

1'7 5.00E-02 1. 230E+00 6.15E-02 ce-K, I' 3 5.50E-02 7.637E-02 4.20E-03 

1'9 1.30E-03 1.908E+00 2.48E-03 ce-Ll, I' 3 6.40E-03 1.00lE-0l 6.40E-04 

1'10 1.05E-03 2.043E+00 2.15E-03 ce-L2, I' 3 4.55E-04 1.004E-0l 4.57E-05 
ce-M, I' 3 1.36E-03 1.036E-0l' 1.40E-04 

Listed X, I' and I'± radiations 7.78E-02 ce-N+, I' 3 2.95E-04 1.043E-0l' 3.08E-05 

Omitted X, I' and I'± radiations" 1.94E-06 1'4 1.99E-01 1.682E-0l 3.35E-02 

Listed (3, ce and Auger radiations 1. 88E+00 ce-K, I' 4 2.lOE-02 1.403E-0l 2.94E-03 

Omitted (3, ce and Auger radiations" 1.86E-03 ce-Ll, I' 4 2.44E-03 1. 640E-0l 4.00E-04 

Listed radiations 1.96E+00 ce-M, I' 4 5.06E-04 1.676E-01' 8.48E-05 

Omitted radiations" 1.86E-03 1'5 6.24E-02 2.362E-0l 1.47E-02 
ce-K, I' 5 2.66E-03 2.083E-01 5.53E-04 

* . Average energy (MeV) ce-Ll, I' 5 3.07E-04 2.320E-0l 7.13E-05 

** Each omitted transition contributes 1'6 4.55E-01 2.727E-01 1.24E-01 

<0.100 % to Ly(i) x E(i) in its category. ce-K, I' 6 1.34E-02 2.448E-0l 3.28E-03 
ce-L 1 , I' 6 1. 54E-03 2.685E-0l 4.13E-04 

Sn-118 daughter is stable. ce-M, I' 6 3.19E-04 2.720E-01' 8.69E-05 
1'8 6.43E-01 3.963E-01 2.55E-01 
ce-K, I' 8 7.31E-03 3.684E-01 2.69E-03 
ce-L 1 , I' 8 8.33E-04 3.92lE-0l 3.27E-04 
ce-M, I' 8 1.75E-04 3.957E-01' 6.9lE-05 
1'9 1.03E-02 4.927E-01 5.07E-03 
ce-K, I' 9 6.72E-05 4.647E-01 3.12E-05 
1'10 1.09E-02 5.004E-01 5.47E-03 
ce-K, I' 10 6.57E-05 4. 725E-0l 3.lOE-05 
I'll 1.29E-03 5.650E-0l 7.27E-04 
I' 12 2.26E-01 6.692E-0l 1.51E-01 
ce-K, I' 12 7.16E-04 6.412E-01 4.59E-04 
ce-L}, I' 12 8.20E-OS 6.649E-01 5.45E-05 
I' 13 1.29E-03 8. 293E-0l 1.07E-03 
I' 14 1.29E-03 8.476E-01 1.09E-03 
I' 15 1.29E-03 8.587E-01 1.10E-03 
I' 16 3.28E-02 8.892E-01 2.92E-02 
ce-K, I' 16 4.85E-05 8.612E-01 4.18E-05 
I' 17 1.29E-03 9.035E-0l 1. 16E-03 
I' 18 9.00E-03 1.l62E+00 1.05E-02 
I' 19 1.29E-03 1.231E+00 1. 58E-03 
I' 20 1.29E-03 1.654E+00 2.13E-03 
I' 21 1. 29E-03 1.685E+00 2.17E-03 
I' 22 1.29E-03 1.957E+00 2.52E-03 
K"'l X-ray 4.49E-01 2.421E-02 1.09E-02 
K"'2 X-ray 2.39E-01 2.400E-02 5.75E-03 
Kt31 X-ray 8.22E-02 2.728E-02 2.24E-03 
Kt33 X-ray 4.24E-02 2.724E-02 1.16E-03 
Auger-KLL 9.9lE-02 1.999E-02' 1.98E-03 
Auger-KLX 4.32E-02 2.329E-02' 1.0lE-03 
Auger-KXY 5.6lE-03 2.657E-02' 1.49E-04 
Auger-LMM 6.63E-01 2.698E-03' 1.79E-03 
Auger-LMX 3.09E-01 3.335E-03' 1.03E-03 
Auger-LXY 3.98E-02 3.761E-03' 1.50E-04 
Auger-MXY 1.90E+00 5.548E-04' 1.06E-03 

Listed X, I' and I'± radiations 6.83E-01 
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Omitted X, 'Y and 'Y± radiations·· 
Listed /3, ce and Auger radiations 
Omitted /3, ce and Auger radiations" 
Listed radiations 
Omitted radiations·· 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to I.:y(i)xE(i) in its category. 

In-108m daughter is radioactive. 

1!~ln(5.0s) 

1+ 

I~Sn(stable) 

JAERI-Data/Code 99-035 

1.55E-03 
2.67E-02 
2.57E-04 
7.10E-01 
1.81E-03 

3.1381 

2.4033 

2.3269 

2.0568 

2.0431 

1.7580 

1.2299 

0.0 

1+ 

I
Y1

' 

Y9 

YII 

1+ 

1~ln(58.Om) 
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I~Sn( IO.3Om) 

0.0 

1.1916 

0.8674 

0.6988 



J AERI -Data/Code 99-035 

50-Sn-109 ')' 69 3.OlE-Ol 1.099E+00 3.31E-Ol 
ce-K, ')' 69 2.58E-04 1.071E+00 2.76E-04 

20-MAY-96 ')' 70 4.82E-03 1.l07E+00 5.33E-03 
')'71 4.82E-03 1.108E+OO 5.33E-03 

Half-life = 18 m ')' 72 3.16E-02 1.119E+00 3.54E-02 
Decay mode(s}: EC, (3+ ')' 73 1.4lE-02 1.128E+00 1.60E-02 

')' 75 5.12E-03 1.158E+00 5.92E-03 
y(i} E(i} ')' 76 4.5lE-03 1. 167E+OO 5.27E-03 

Radiation (Bq 8}-1 (MeV) y(i)xE(i} ')' 78 2.41E-03 1.188E+00 2.86E-03 
')' 79 3.9lE-03 1.206E+00 4.72E-03 

(3+ 12 1.l2E-03 2.764E-Ol* 3.08E-04 ')' 80 9.93E-03 1.211E+00 1.20E-02 
(3+ 13 3.04E-04 3.056E-Ol* 9.30E-05 ')' 82 3.31E-03 1.227E+00 4.06E-03 
(3+ 14 3.45E-03 3.1l3E-Ol* 1.07E-03 ')' 83 3.91E-03 1.240E+00 4.85E-03 
(3+ 15 2.13E-03 3.167E-Ol* 6.74E-04 ')' 84 2.4lE-03 1.250E+00 3.0lE-03 
(3+ 16 3.04E-04 3.434E-Ol* 1.04E-04 ')' 85 4.82E-03 1.271E+00 6.12E-03 
(3+ 17 7.20E-04 3.475E-Ol* 2.50E-04 ')' 87 5.12E-03 1.30lE+00 6.66E-03 
(3+ 18 2.03E-04 3.904E-Ol* 7.92E-05 ')' 88 1.19E-Ol 1. 32lE+00 1.57E-Ol 
(3+ 19 9.13E-04 4.401E-Ol* 4.02E-04 ce-K, ')' 88 6.9lE-05 1.293E+00 8.93E-05 
(3+ 20 1. 72E-03 4.519E-Ol* 7.79E-04 ')' 89 9.03E-03 1.350E+00 1.22E-02 
(3+ 21 2.84E-03 4.773E-Ol* 1.35E-03 ')' 90 3.91E-03 1.375E+00 5.38E-03 
(3+ 22 3.14E-03 4.936E-Ol* 1. 55E-03 ')' 91 2.4lE-03 1.388E+00 3.34E-03 
(3+ 23 5.88E-03 5.591E-0l* 3.29E-03 ')' 92 6.92E-03 1.409E+00 9.75E-03 
(3+ 24 7.81E-03 5.996E-Ol* 4.68E-03 ')' 93 3.01E-03 1.430E+00 4.30E-03 
(3+ 25 3.45E-03 6.002E-Ol* 2.07E-03 ')' 94 7.22E-03 1.443E+00 1.04E-02 
(3+ 26 3.55E-03 6.188E-Ol* 2.20E-03 ')' 95 6.62E-03 1.455E+00 9.64E-03 
(3+ 27 3.24E-03 6.662E-Ol* 2.16E-03 ')' 96 2.11E-02 1.462E+00 3.08E-02 
(3+ 28 9.13E-03 6.723E-0l* 6.13E-03 ')' 97 3.01E-02 1.464E+00 4.4lE-02 
(3+ 29 6.69E-03 7.599E-Ol* 5.09E-03 ')' 98 3.6lE-02 1.464E+00 5.29E-02 
(3+ 30 1.93E-02 7.724E-01* 1.49E-02 ')' 99 4.06E-02 1.489E+00 6.05E-02 
')'± 1.53E-01 5.110E-Ol 7.83E-02 ')' 100 1.35E-02 1.492E+00 2.02E-02 
ce-K, ')' 7 1.30E-03 2.013E-Ol 2.62E-04 ')' 101 1.50E-03 1.502E+00 2.26E-03 
')' 12 9.69E-02 3.312E--Ol 3.21E-02 ')' 102 5.12E-03 1.525E+00 7.80E-03 
ce-K, ')' 12 1.72E-03 3.033E-Ol 5.2lE-04 ')' 104 2.4lE-03 1.566E+00 3.77E-03 
ce-L1, ')' 12 1.98E-04 3.270E-Ol 6.47E-05 ')' 105 5.48E-02 1.574E+00 8.62E-02 
')' 14 1.02E-02 3.539E-01 3.62E-03 ')' 106 1.14E-02 1.581E+00 1.81E-02 
')' 18 9.03E-03 3.830E-0l 3.46E-03 ')' 107 3.9lE-03 1.603E+00 6.27E-03 
')' 19 3.31E-02 3.845E-01 1.27E-02 ')' 108 4.51E-03 1.622E+00 7.32E-03 
ce-K, ')' 19 4.03E-04 3.566E-01 1.44E-04 ')' 109 4.82E-03 1.656E+00 7.97E-03 
')' 21 2.59E-02 4.372E-Ol 1.l3E-02 ')' 110 7.52E-03 1.686E+00 1.27E-02 
ce-K, ')' 21 2.29E-04 4.093E-0l 9.37E-05 ')' 113 9.93E-03 1.714E+00 l.70E-02 
')' 22 2.59E-02 4.374E-01 1.13E-02 ')' 114 1.05E-02 1. 722E+00 1.8lE-02 
ce-K, ')' 22 2.29E-04 4.095E-Ol 9.37E-05 ')' 115 1.l1E-02 1. 760E+00 1.96E-02 
')' 33 2.89E-02 5.219E-01 1.51E-02 ')' 116 1.81E-03 1.819E+00 3.29E-03 
')' 34 6.02E-03 5.220E-Ol 3.14E-03 ')' 117 6.32E-03 1.825E+00 1.15E-02 
')' 39 1.81E-02 6.141E-01 1.1lE-02 ')' l18 6.32E-03 1.825E+00 1.15E-02 
')' 40 2.17E-02 6.234E-01 1.35E-02 ')' l19 7.22E-03 1.844E+00 1.33E-02 
')' 42 1.44E-02 6.601E-Ol 9.54E-03 ')' 120 3.91E-03 1.859E+00 7.27E-03 
')' 43 4.21E-03 7.107E-Ol 2.99E-03 ')' 121 1.54E-02 1.890E+00 2.90E-02 
')' 44 6.32E-03 7.327E-Ol 4.63E-03 ')' 122 5.81E-02 1.9l1E+00 1.11E-Ol 
')' 45 3.31E-03 7.453E-01 2.47E-03 ')' 123 5.12E-03 1.931E+00 9.88E-03 
')' 47 1.57E-02 7.909E-Ol 1.24E-02 ')' 124 1.69E-02 1.944E+00 3.28E-02 
')' 48 5.42E-03 8.161E-01 4.42E-03 ')' 126 3.91E-03 1.957E+00 7.66E-03 
')' 49 5.42E-03 8.162E-01 4.42E-03 ')' 127 1.50E-03 1.962E+00 2.95E-03 
')' 50 8.73E-03 8.288E-Ol 7.23E-03 ')' 128 3.0lE-03 2.049E+00 6.17E-03 
')' 51 8.73E-03 8.357E-01 7.29E-03 ')' 129 1. 78E-02 2.055E+00 3.65E-02 
')' 53 5.42E-03 8.579E-Ol 4.65E-03 ')' 131 1.38E-02 2.126E+00 2.94E-02 
')' 54 6.92E-03 8.693E-Ol 6.02E-03 ')' 132 7.22E-03 2.159E+00 1.56E-02 
')' 55 6.02E-03 8.792E-01 5.29E-03 ')' 133 1.38E-02 2.196E+00 3.04E-02 
')' 56 6.32E-03 8.887E-Ol 5.62E-03 ')' 134 2.20E-03 2.218E+00 4.87E-03 
')' 57 9.63E-03 8.975E-01 8.64E-03 ')' 135 1.08E-03 2.236E+00 2.42E-03 
')' 58 4.82E-03 9.672E-01 4.66E-03 ')' 136 2.41E-03 2.276E+00 5.48E-03 
')' 59 1.08E-02 9.763E-01 1.06E-02 ')' 137 1.4lE-03 2.438E+00 3.45E-03 
')' 60 3.9lE-03 9.853E-Ol 3.86E-03 ')' 138 2.62E-02 2.542E+00 6.66E-02 
')' 61 5.30E-02 1.026E+00 5.44E-02 ')' 139 1.02E-03 2.564E+00 2.62E-03 
ce-K, ')' 61 6.35E-05 9.985E-01 6.34E-05 ')' 140 1.11E-03 2.575E+00 2.87E-03 
')' 62 5.30E-02 1.026E+00 5.44E-02 ')' 141 6.02E-03 2.592E+00 1.56E-02 
ce-K, ')' 62 6.35E-05 9.985E-Ol 6.34E-05 ')' 144 1.75E-02 2.785E+00 4.86E-02 
')' 63 4.5lE-02 1.039E+00 4.69E-02 ')' 145 3.91E-03 2.813E+OO 1.10E-02 
')' 64 6.32E-03 1.054E+00 6.66E-03 ')' 147 1.02E-02 2.859E+00 2.93E-02 
')' 65 2.41E-03 1.073E+00 2.58E-03 ')' 148 8.13E-04 2.871E+00 2.33E-03 
')' 67 6.02E-03 1.083E+00 6.52E-03 ')' 150 l.llE-03 2.943E+00 3.28E-03 
')' 68 5.42E-03 1.092E+00 5.92E-03 
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lAERI-Data/Code 99-035 

')' 151 1.26E-03 3.013E+OO 
')' 153 1.23E-03 3.035E+00 
l' 154 3.61E-03 3.051E+00 
')' 155 7.83E-04 3.066E+00 
')' 157 9.03E-04 3.317E+00 
l' 159 1.11E-03 3.396E+00 
KOl X-ray 3.64E-Ol 2.421E-02 
K02 X-ray 1.94E-01 2.400E-02 
Auger-KLL 8.02E-02 1.999E-02* 
Auger-KLX 3.50E-02 2.329E-02* 
Auger-KXY 4.54E-03 2.657E-02* 
Auger-LMM 5.28E-Ol 2.698E-03* 
Auger-LMX 2.46E-Ol 3.335E-03* 
Auger-LXY 3.17E-02 3.761E-03* 
Auger-MXY 1.52E+00 5.550E-04* 

Listed X, l' and ')'± radiations 
Omitted X, ')' and ')'± radiations** 
Listed {3, ce and Auger radiations 
Omitted {3, ce and Auger radiations** 
Listed radiations 
Omitted radiations** 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to I)(i)xE(i) in its category. 

3.81E-03 
3.75E-03 
1.1OE-02 
2.40E-03 
2.99E-03 
3.78E-03 
8.80E-03 
4.65E-03 
1.60E-03 
8.15E-04 
1.21E-04 
1.42E-03 
8.20E-04 
1.19E-04 
8.41E-04 

2.15E+00 
5.35E-02 
5.46E-02 
1.77E-03 
2.21E+00 
5.53E-02 

In-109m daughter, yield 2.826E-Ol, is radioactive. 
In-109 daughter, yield 7.174E-Ol, is radioactive. 
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lAERI-Dl1Ca(Code 99-035 

·1 
1 

1 I 
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IAERI-Data/Code 99-035 

50-Sn-113m 

27-AUG-90 

Half-life = 21.4 m 
Decay mode(s): EC, IT 

y(i) E(i) 
Radiation (Bq S)-I (MeV) y(i)xE(i) 

Kal X-ray 3.47E-02 2.421E-02 8.4lE-04 
Ka2 X-ray 1.85E-02 2.400E-02 4.44E-04 
Ki3t X-ray 6.36E-03 2.728E-02 1.73E-04 
Ki32 X-ray 1.88E-03 2.786E-02 5.23E-05 
Ki33 X-ray 3.28E-03 2.724E-02 8.94E-05 
Auger-KLL 7.66E-03 1.999E-02* 1.53E-04 
Auger-KLX 3.34E-03 2.329E-02* 7.78E-05 
Auger-LMM 5.05E-02 2.698E-03* 1.36E-04 
Auger-LMX 2.35E-02 3.335E-03* 7.84E-05 
Auger-MXY 1.45E-Ol 5.550E-04* 8.04E-05 ,I 5.OlE-03 7.738E-02 3.88E-04 
ce-K, ,I 5.17E-Ol 4.818E-02 2.49E-02 
Ce-Ll, , 1 1.22E-0l 7.292E-02 8.89E-03 
Ce-L2, , 1 5.15E-02 7.322E-02 3.77E-03 
Ce-L3, , 1 1.32E-Ol 7.345E-02 9.73E-03 
ce-M, ,I 6.68E-02 7.667E-02* 5.l2E-03 
ce-N+,,1 1.57E-02 7.738E-02* 1.2lE-03 
Kat X-ray 2.37E-0l 2.527E-02 6.00E-03 
Ka2 X-ray 1.27E-Ol 2.504E-02 3.18E-03 
Ki3t X-ray 4.39E-02 2.849E-02 1.25E-03 
Ki32 X-ray 1.3lE-02 2.911E-02 3.80E-04 
Ki33 X-ray 2.27E-02 2.844E-02 6.46E-04 
La X-ray 2.77E-02 3.443E-03* 9.55E-05 
Li3 X-ray 2.25E-02 3.722E-03* 8.36E-05 
Auger-KLL 4.86E-02 2.082E-02* 1.0lE-03 
Auger-KLX 2.15E-02 2.429E-02* 5.22E-04 
Auger-KXY 2.82E-03 2.773E-02* 7.8lE-05 
Auger-LMM 4.77E-Ol 2.805E-03* 1.34E-03 
Auger-LMX 2.28E-Ol 3.483E-03* 7.93E-04 
Auger-LXY 3.00E-02 3.942E-03* 1.18E-04 
Auger-MXY 1.39E+00 5.982E-04* 8.32E-04 

Listed X, , and ,± radiations 1.36E-02 
Omitted X, , and ,± radiations** 4.57E-05 
Listed {3, ce and Auger radiations 5.89E-02 
Omitted {3, ce and Auger radiations** 3.4lE-05 
Listed radiations 7.25E-02 
Omitted radiations** 7.98E-05 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to L:y(i)xE(i) in its category. 

In-113 daughter, yield 8.9E-02, is stable. 
Sn-113 daughter, yield 9.l1E-Ol, is radioactive. 

11~';'sn(21.4m) 

7/2+ 0.0774 

0.0/'12' IYI 
I 

912+ t 0.0 

I !~I n( stable) Eel I ;~Sn(l15.09d) 

- 89-

51-Sb-118 

Half-life = 3.6 m 
Decay mode(s): EC, {3+ 

y(i) E(i) 
Radiation (Bq s)-1 (MeV) 

{3+ 5 2.40E-03 6.276E-0l* 
{3+ 6 7.32E-Ol 1. 188E+00* ,± 1.47E+00 5.110E-Ol 
,2 4.77E-03 5.287E-Ol 
,4 4.00E-03 8.273E-Ol 
,5 8.00E-04 1.099E+00 
,7 2.50E-02 1.229E+00 
,8 5.17E-03 1.267E+00 
,10 7.75E-04 1.700E+00 
,12 4.50E-04 1.907E+00 
Kat X-ray 1.05E-Ol 2.527E-02 
Ka2 X-ray 5.59E-02 2.504E-02 

Listed X, , and ,± radiations 
Omitted X, , and ,± radiations** 
Listed {3, ce and Auger radiations 
Omitted {3, ce and Auger radiations** 
Listed radiations 
Omitted radiations** 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to L:y(i)xE(i) in its category. 

Sn-118 daughter is stable. 

05-SEP-95 

y(i)xE(i) 

1.5lE-03 
8.70E-Ol 
7.5lE-Ol 
2.52E-03 
3.3lE-03 
8.79E-04 
3.07E-02 
6.56E-03 
1.32E-03 
8.58E-04 
2.65E-03 
1.40E-03 

8.0lE-0l 
2.8lE-03 
8.71E-0l 
1.89E-03 
1.67E+00 
4.70E-03 

I ~:Sb(3.6m) 

0.0 

0+ 

(2+) 

YIO 
0+ 

2+ 
y, 

0+ 

2+ 

y, 

0+ 0.0 ----l:~Sn(stable) EC II • ~~ 



52-Te-117 

Half-life = 62 m 
Decay mode(s): EC, (3+ 

y(i) E(i) 
Radiation (Bq S)-1 (MeV) 

{3+ 4 2.80E-03 3.183E-0l· 
{3+ 5 1.0lE-02 3.593E-0l' 
{3+ 7 9.99E-04 5.184E-Ol' 
{3+ 8 1.60E-02 7.107E-Ol' 
{3+ 9 2.38E-Ol 8.029E-0l' ,,± 5.36E-Ol 5.11OE-Ol 

" 1 6.47E-03 5.688E-Ol 
,,2 4.53E-03 6.345E-Ol 
,,3 6.47E-Ol 7.197E-Ol 
ce-K, " 3 1.65E-03 6.892E-Ol 
,,4 5.18E-03 8.31OE-Ol 
,,5 1.49E-02 8.867E-Ol 
,,6 6.2lE-02 9.239E-Ol 
,,7 1.94E-03 9.302E-Ol 
,,8 3.95E-02 9.967E-Ol 
,,9 6.86E-02 1.091E+00 
,,10 5.18E-03 1.355E+00 
,,11 4.53E-03 1.360E+00 

" 12 8.41E-03 1.454E+00 

" 13 9.70E-03 1.565E+00 

" 14 1.94E-03 1.581E+00 

" 15 1.94E-03 1.595E+00 

" 16 1.59E-01 1.716E+00 

" 17 3.23E-03 2.213E+00 

" 18 3.88E-03 2.285E+00 

" 19 1.12E-01 2.300E+00 

" 20 1.29E-03 2.379E+00 

" 21 6.47E-04 2.885E+00 
Ko'l X-ray 2.90E-Ol 2.636E-02 
K"'2 X-ray 1.56E-01 2.611E-02 
Ki31 X-ray 5.43E-02 2.973E-02 
Auger-KLL 5.55E-02 2. 167E-02' 
Auger-KLX 2.49E-02 2.531E-02' 
Auger-LMM 3.96E-Ol 2.962E-03' 
Auger-LMX l.96E-OI 3.687E-03' 
Auger-MXY 1.16E+00 6.492E-04' 

Listed X, " and ,,± radiations 
Omitted X, " and ,,± radiations" 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations'· 
Listed radiations 
Omitted radiations" 

* Average energy (MeV) 

** Each omitted transition contributes 

JAERI-Data/Code 99-035 

26-AUG-92 

y(i)xE(i) 

8.90E-04 
3.62E-03 
5.18E-04 
1.14E-02 
1.9lE-01 
2.74E-Ol 
3.68E-03 
2.87E-03 
4.66E-Ol 
1.14E-03 
4.30E-03 
1.32E-02 
5.74E-02 
1.81E-03 
3.93E-02 
7.48E-02 
7.01E-03 
6.16E-03 
1.22E-02 
1.52E-02 
3.07E-03 
3.lOE-03 
2.72E-Ol 
7.16E-03 
8.87E-03 
2.57E-Ol 
3.08E-03 
1.87E-03 
7.66E-03 
4.06E-03 
1.61E-03 
1.20E-03 
6.29E-04 
1.17E-03 
7.22E-04 
7.54E-04 

1.55E+00 
1.52E-03 
2.13E-0l 
1.17E-03 
1. 76E+00 
2.70E-03 

52-Te-118 

Half-life = 6 d 
Decay mode(s): EC 

y(i) E(i) 
Radiation (Bq S)-1 (MeV) 

K"'l X-ray 3.84E-Ol 2.636E-02 
K"'2 X-ray 2.06E-Ol 2.611E-02 
Ki31 X-ray 7.18E-02 2.973E-02 
Ki32 X-ray 2.17E-02 3.040E-02 
Ki33 X-ray 3.71E-02 2.968E-02 
Ki35 X-ray 7.07E-04 2.996E-02 
L", X-ray 3.0lE-02 3.604E-03' 
Li3 X-ray 2.B4E-02 3.902E-03' 
Auger-KLL 7.34E-02 2. 167E-02' 
Auger-KLX 3.29E-02 2.531E-02' 
Auger-KXY 4.34E-03 2.892E-02' 
Auger-LMM 5.37E-Ol 2.966E-03' 
Auger-LMX 2.66E-Ol 3.692E-03' 
Auger-LXY 3.61E-02 4.187E-03' 
Auger-MXY 1.57E+00 6.490E-04' 
~E 3.17E-Ol 4.477E-05' 

Listed X, " and ,,± radiations 
Omitted X, " and ,,± radiations·' 
Listed (3, ce and Auger radiations 
Listed radiations 
Omitted radiations" 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly(i)xE(i) in its category. 

Sb-118 daughter is radioactive. 

<0.100 % to Ly(i)xE(i) in its category. 

Sb-117 daughter is radioactive. 
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05-SEP-95 

y(i)xE(i) 

1.01E-02 
5.37E-03 
2.13E-03 
6.60E-04 
1.1OE-03 
2.12E-05 
1.08E-04 
1. llE-04 
1.59E-03 
8.32E-04 
1.26E-04 
1.59E-03 
9.81E-04 
1.51E-04 
1.02E-03 
1.42E-05 

1.96E-02 
2.05E-05 
6.31E-03 
2.59E-02 
2.05E-05 



1/2+.3/2+ 

1/2+ 

3/2+,5/2+ 

112+,3/2+ 

1/2+,3/2+ 

(1/2,3/2) 

3/2+ 

112+ 

5/2+ 

JAERI-Data/Code 99-035 

0.0 

1 ~~Sb(2.80h) 

I ;~Te( 6.00d) 

0+ 0.0 

-,-,----1+ ---,00 Z 
118 
5ISb(3.6m) 
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Eel 

1~~Te(62m) 

112+ 0.0 



52-Te-119m 

Half-life = 4.7 d 
Decay mode(s): Ee, (3+ 

y(i) E(i) 
Radiation (Bq s)-1 (MeV) 

{3+ 3 3.73E-03 5.868E-01* 
'Y± 7.69E-03 5. 110E-01 
ce-K, '1 1 4.78E-04 8.613E-02 
'12 6.62E-01 1.536E-0l 
ce-K, '1 2 3.24E-02 1.23lE-01 
ce-L 1 , '1 2 3.34E-03 1.489E-01 
Ce-L2, '1 2 2.94E-04 1.492E-01 
ce-L3, '1 2 4.03E-04 1.495E-01 
ce-M, '1 2 7.85E-04 1.528E-01* 
ce-N+, '1 2 1.77E-04 1.536E-0l* 

'1 3 1.30E-02 1.643E-0l 
ce-K, '1 3 2.35E-03 1.338E-01 
ce-L 1 , '1 3 2.48E-04 1.596E-0l 

'1 8 2.80E-01 2.705E-01 
ce-K, '1 8 l.OOE-02 2.400E-01 
ce-L 1 , '1 8 1.l7E-03 2.658E-01 
ce-M, '1 8 2.48E-04 2.698E-01* 
'111 4.63E-03 7.003E-01 
'1 16 3.84E-03 8.715E-01 
'1 17 6.25E-02 9.126E-01 
ce-K, '1 17 1.11E-04 8.821E-01 
'1 19 5.09E-02 9.422E-01 
ce-K, '1 19 8.03E-05 9. 117E-0l 
'1 21 2.32E-03 9.709E-01 
'1 23 2.7lE-02 9.764E-01 
'124 3.0lE-02 9.793E-01 
ce-K, '1 24 4.56E-05 9.488E-0l 
'1 25 2.50E-02 1.013E+00 
'1 26 2.50E-02 1.0l3E+00 
ce-K, '1 26 3.6lE-05 9.827E-01 
'127 3.19E-02 1.048E+00 
ce-K, '1 27 3.84E-05 1.018E+00 
'1 29 1.60E-02 1.08lE+00 
'1 30 2.24E-02 1.096E+00 
ce-K, '1 30 6.35E-05 1.065E+00 
'1 32 7.66E-02 1.137E+00 
ce-K, '1 32 6.86E-05 1.l06E+OO 
'1 33 6.62E-01 1.213E+00 
ce-K, '1 33 5.18E-04 1.l82E+OO 
ce-L1, '1 33 5.89E-05 1.208E+00 
'1 34 1.73E-03 1.250E+OO 
'1 36 1.22E-03 1.312E+00 
'1 37 1.07E-02 1. 366E+OO 
'1 39 1.32E-03 1.407E+00 
'1 41 1.39E-03 1.859E+00 
'1 43 3.18E-03 2.013E+00 
'144 4.69E-02 2.090E+00 
ce-K, '1 44 1.15E-05 2.059E+00 
'1 48 6.62E-04 2.360E+00 
K"" X-ray 4.12E-01 2.636E-02 
K"'2 X-ray 2.2lE-01 2.611E-02 
Ki31 X-ray 7.71E-02 2.973E-02 
Auger-KLL 7.88E-02 2.167E-02* 
Auger-KLX 3.53E-02 2.531E-02* 
Auger-KXY 4.66E-03 2.892E-02* 
Auger-LMM 5.66E-0l 2.963E-03* 
Auger-LMX 2.80E-01 3.688E-03* 
Auger-LXY 3.80E-02 4.183E-03* 
Auger-MXY 1.66E+00 6.49lE-04* 

Listed X, '1 and 'Y± radiations 
Omitted X, '1 and 'Y± radiations** 

JAERI-Data/Code 99-035 

06-JAN-93 

y(i)xE(i) 

2. 19E-03 
3.93E-03 
4.12E-05 
1.02E-01 
3.98E-03 
4.97E-04 
4.38E-05 
6.03E-05 
1.20E-04 
2.72E-05 
2.13E-03 
3. 14E-04 
3.96E-05 
7.58E-02 
2.40E-03 
3.12E-04 
6.69E-05 
3.25E-03 
3.35E-03 
5.70E-02 
9.76E-05 
4.80E-02 
7.32E-05 
2.25E-03 
2.65E-02 
2.95E-02 
4.33E-05 
2.54E-02 
2.54E-02 
3.54E-05 
3.35E-02 
3.9lE-05 
1.73E-02 
2.45E-02 
6.77E-05 
8.71E-02 
7.59E-05 
8.03E-01 
6.12E-04 
7.12E-05 
2.17E-03 
1.61E-03 
1.46E-02 
1.86E-03 
2.58E-03 
6.40E-03 
9.79E-02 
2.36E-05 
1.56E-03 
1.09E-02 
5.76E-03 
2.29E-03 
1.71E-03 
8.93E-04 
1.35E-04 

. 1.68E-03 
1.03E-03 
1.59E-04 
1.08E-03 

1.52E+00 
1.4lE-02 
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Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations** 
Listed radiations 
Omitted radiations** 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to I:y(i)xE(i) in its category. 

Sb-li9 daughter is radioactive. 

1.79E-02 
3.37E-04 
1.53E+00 
1.44E-02 



lAERI-Data/Code 99-035 

1I~~e(4.7Od) 

11/2- 0.2620 

(9/2,13/2) 2.3796 

912-

9/2-

13/2-

11/2-

912- 144 143 141 136 126 125 123 117 116 

1112+ 

11/2-

912+ 

9/2+ 129 124 119 

7/2+ 

9/2+ 

137 134 132 130 111 

7/2+ 0.2705 
EC IO , ~; 

133 127 121 18 

5/2+ 0.0 

1;~Sb(38.19h) 
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JAERI-DataiCode 99-035 

52-Te-119 

06-JAN-93 

Half-life = 16.03 h 
Decay mode(s): Ee, /3+ 

y(i) E(i) 
Radiation (Bq s)-1 (MeV) y(i)xE(i) 

/3+ 1 1.60E-03 2.612E-Ol* 4.18E-04 
/3+ 2 1.89E-02 2.855E-Ol* 5.40E-03 
'"'(± 4.lOE-02 5.1l0E-Ol 2.lOE-02 
'"'(6 8.40E-Ol 6.440E-Ol 5.41E-Ol 
ce-K, '"'( 6 2.83E-03 6.135E-0l 1.74E-03 
Ce-L1, '"'( 6 3.15E-04 6.393E-Ol 2.02E-04 
Ce-L2, '"'( 6 3.22E-05 6.396E-0l 2.06E-05 
ce-L3, '"'( 6 2.28E-05 6.399E-Ol 1.46E-05 
ce-M, '"'( 6 7.33E-05 6.432E-Ol* 4.71E-05 
'"'(9 l.OlE-Ol 6.999E-Ol 7.05E-02 
ce-K, '"'( 9 3.40E-04 6.694E-Ol 2.28E-04 
Ce-L1,,",(9 3.94E-05 6.952E-0l 2.74E-05 
'"'(11 l.09E-03 7.693E-0l 8.40E-04 
'"'( 12 2.69E-03 7.878E-Ol 2.12E-03 
'"'( 14 2.94E-03 8.436E-0l 2.48E-03 
'"'( 16 5.54E-03 l.106E+OO 6.13E-03 
'"'( 17 2.02E-03 1.12lE+OO 2.26E-03 
'"'( 18 7.14E-03 1.177E+OO 8.40E-03 
'"'( 21 2.27E-03 l.339E+00 3.04E-03 
'"'( 22 1.09E-02 l.413E+00 l.54E-02 
'"'( 26 3.95E-02 1. 750E+00 6.9lE-02 
ce-K, '"'( 26 1.74E-05 1.719E+OO 3.00E-05 
'"'( 28 4.20E-04 l.875E+00 7.88E-04 
Ko! X-ray 3.88E-Ol 2.636E-02 1.02E-02 
K02 X-ray 2.08E-Ol 2.61lE-02 5.43E-03 
Ki11 X-ray 7.26E-02 2.973E-02 2.16E-03 
Ki13 X-ray 3.75E-02 2.968E-02 l.llE-03 
Auger-KLL 7.42E-02 2.167E-02* 1.6lE-03 
Auger-KLX 3.32E-02 2.531E-02* 8.4lE-04 
Auger-KXY 4.39E-03 2.892E-02* 1.27E-04 
Auger-LMM 5.30E-Ol 2.962E-03* 1.57E-03 
Auger-LMX 2.62E-Ol 3.687E-03* 9.67E-04 
Auger-LXY 3.56E-02 4. 182E-03* 1.49E-04 
Auger-MXY l.55E+00 6.492E-04* 1.0lE-03 

Listed X, '"'( and '"'(± radiations 7.62E-Ol 
Omitted X, '"'( and '"'(± radiations** 5.68E-03 
Listed /3, ce and Auger radiations l.44E-02 
Omitted /3, ce and Auger radiations** 1.10E-04 
Listed radiations 7. 76E-0l 
Omitted radiations** 5.79E-03 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to Ly(i) xE(i) in its category. 

Sb-119 daughter is radioactive. 
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lAERI-Data/Code 99-035 

1 ;~Te(l6.03h) 

1/2+ 0.0 

(112+,3/2) 1.8753 

1/2+ 1.8211 

(3/2+) 1.7496 
126 116 

(3/2+) 1.4876 

312- 1.4132 

3/2+ 1.3386 

3/2+,5/2+ 0.6999 

1/2+ 0.6440 

512+ 0.0 

1 ;~Sb(38.19h) 
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JAERI-Data/Code 99-035 

53-1-118 l' 41 3.92E-03 1.365E+00 5.35E-03 
l' 42 9.00E-03 1.370E+00 1.23E-02 

05-SEP-95 l' 43 3.06E-03 1.390E+00 4.26E-03 
l' 44 1.60E-02 1.415E+00 2.26E-02 

Half-life = 13.7 m l' 45 7.18E-03 1.461E+00 1.05E-02 
Decay mode(s): EC, j3+ l' 46 6.89E-03 1.482E+00 1.02E-02 

l' 48 2.39E-03 1. 524E+OO 3.65E-03 
y(i) E(i) l' 49 2.58E-03 1.663E+00 4.30E-03 

Radiation (Bq s)-l (MeV) y(i)xE(i) 1'50 2.49E-03 1.680E+OO 4.18E-03 
l' 51 2.OlE-03 1.747E+00 3.51E-03 

j3+ 1 3.65E-03 1. 159E+00· 4.23E-03 l' 52 9.09E-03 1.767E+00 1.61E-02 
j3+ 2 1.07E-02 1.245E+00· 1.34E-02 l' 53 4.21E-03 1.772E+00 7.46E-03 
j3+ 3 2.50E-03 1.427E+00· 3.57E-03 l' 54 6.03E-03 1.895E+00 1. 14E-02 
j3+ 4 5.63E-03 1.432E+00· 8.06E-03 l' 55 4.21E-03 2.0l7E+00 8.49E-03 
j3+ 5 2.50E-03 1.474E+00· 3.69E-03 l' 56 6.60E-03 2.102E+00 1.39E-02 
j3+ 6 2.08E-03 1.489E+00· 3.lOE-03 l' 57 2.68E-03 2.120E+00 5.68E-03 
j3+ 7 3.65E-03 1.539E+00· 5.61E-03 l' 58 2.87E-03 2. 156E+00 6.19E-03 
j3+ 8 6.31E-03 1.544E+00· 9.75E-03 l' 59 6.60E-03 2.247E+00 1.48E-02 
j3+ 9 4.69E-03 1.563E+00· 7.33E-03 l' 60 2.87E-03 2.257E+00 6.48E-03 
j3+ 10 2.92E-03 1. 582E+OO· 4.62E-03 l' 61 4.98E-03 2.288E+00 1.14E-02 
j3+ 11 1.49E-02 1.597E+OO· 2.38E-02 
j3+ 12 3.23E-03 1.626E+00· 5.25E-03 Listed X, l' and 1'± radiations 2.02E+00 
j3+ 13 8.23E-03 1.657E+00· 1.36E-02 Omitted X, l' and 1'± radiations·· 7.30E-03 
j3+ 14 1.77E-03 1.666E+00· 2.95E-03 Listed j3, ce and Auger radiations 2.13E+00 
j3+ 15 5.73E-03 1.681E+00· 9.63E-03 Omitted j3, ce and Auger radiations·· 4.32E-03 
j3+ 16 2.29E-03 1.698E+00· 3.89E-03 Listed radiations 4. 15E+00 
j3+ 17 6.25E-03 1.721E+00· 1.08E-02 Omitted radiations·· 1.16E-02 
j3+ 18 1.76E-02 l.823E+00· 3.21E-02 
j3+ 19 1.24E-02 l.838E+00· 2.28E-02 * Average energy (MeV) 
j3+ 20 3.75E-02 l.859E+00· 6.97E-02 ** Each omitted transition contributes 
j3+ 21 2.03E-02 l.884E+OO· 3.83E-02 <0.100 % to Ly(i)xE(i) in its category. 
j3+ 22 2.24E-02 l.898E+00· 4.25E-02 
j3+ 23 2.47E-02 1.965E+00· 4.85E-02 Te-1l8 daughter is radioactive. 
j3+ 24 3.33E-03 1.994E+00· 6.65E-03 
j3+ 25 5.31E-03 2.051E+00· l.09E-02 
j3+ 26 6.15E-02 2.079E+00· l.28E-01 
j3+ 27 4.06E-02 2. 196E+OO· 8.92E-02 
j3+ 28 6.46E-02 2.237E+00· l.45E-01 
j3+ 29 1. 15E-02 2.313E+00· 2.65E-02 
j3+ 30 3.42E-01 2.499E+00· 8.54E-0l 
j3+ 31 l.74E-0l 2.764E+00· 4.81E-01 
1'± 1.85E+00 5. 110E-0l 9.45E-0l 
1'2 2.33E-02 3.517E-0l 8.18E-03 
1'4 7.85E-03 4.968E-0l 3.90E-03 
1'5 8.42E-03 5.244E-0l 4.42E-03 
1'7 l.OOE-Ol 5.450E-0l 5.48E-02 
1'8 l.48E-02 5.518E-0l 8.19E-03 
1'10 8.04E-02 6.006E-0l 4.83E-02 
1'11 7.76E-01 6.056E-0l 4.70E-0l 
l' 13 4.02E-03 6.852E-0l 2.75E-03 
l' 14 4.31E-03 7.125E-0l 3.07E-03 
l' 15 3.25E-03 7. 196E-01 2.34E-03 
1'16 3.35E-03 7.381E-01 2.47E-03 
l' 17 l.32E-02 7.412E-0l 9.79E-03 
l' 18 4.21E-03 7.700E-0l 3.24E-03 
l' 20 3.06E-03 8.400E-0l 2.57E-03 
l' 21 2.87E-03 8.697E-0l 2.50E-03 
l' 23 5.61E-02 8.764E-0l 4.91E-02 
l' 24 2.39E-03 9.057E-0l 2.17E-03 
l' 25 3.06E-03 9.116E-01 2.79E-03 
l' 27 3.45E-03 l.0l8E+00 3.51E-03 
l' 28 5.36E-03 1.023E+00 5.48E-03 
l' 29 3.54E-03 1.056E+00 3.74E-03 
l' 31 3.25E-03 l.097E+00 3.57E-03 
l' 32 3.73E-02 1. 151E+OO 4.29E-02 
l' 33 3.25E-03 1.172E+OO 3.81E-03 
l' 35 3.64E-03 1. 232E+00 4.48E-03 
l' 36 2.OlE-02 1.257E+OO 2.53E-02 
l' 37 4.31E-03 1. 286E+00 5.54E-03 
l' 38 3.25E-03 1.325E+00 4.31E-03 
l' 39 7.76E-02 l.339E+00 1.04E-0l 
l' 40 7.18E-03 1.350E+00 9.69E-03 
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1!~I(l3.7m) 
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53-1-119 

Half-life = 19.1 m 
Decay mode(s): EC, (3+ 

y(i) E(i) 
Radiation (Bq s)-1 (MeV) 

{3+ 22 1.64E-03 6. 152E-01* 
{3+ 24 4.3lE-03 6.821E-01* 
{3+ 25 3.6lE-03 7.158E-01* 
{3+ 27 1. 94E-03 7.499E-01* 
{3+ 30 1.48E-03 7.903E-01* 
{3+ 31 1.30E-03 8.150E-01* 
{3+ 32 1.51E-03 8.187E-01* 
{3+ 33 1.40E-02 8.302E-01* 
{3+ 34 4.41E-03 8.659E-01* 
{3+ 35 1.00E-03 8.915E-01* 
{3+ 37 9.03E-03 9.557E-01* 
{3+ 38 6.02E-03 9.739E-01 * 
{3+ 39 5.07E-01 lo003E+00* 
1'± 1.l2E+00 5.110E-01 
ce-K, l' 2 2.4lE-02 3.128E-02 
1'8 5.38E-03 2.402E-01 
l' 10 8.67E-01 2.575E-01 
ce-K, l' 10 3.87E-02 2.257E-01 
ce-L1, l' 10 4.56E-03 2.526E-01 
l' 20 2.17E-02 3.205E-01 
l' 23 3.81E-03 3.488E-01 
l' 25 3.99E-03 3.784E-01 
l' 28 3.29E-03 4.035E-01 
l' 46 lo91E-03 5.559E-01 
l' 48 lo77E-02 5.572E-01 
l' 50 lo99E-03 5.687E-01 
l' 54 1.65E-03 6.124E-01 
l' 57 6.42E-03 6.317E-0l 
l' 58 2.69E-02 6.359E-01 
l' 59 2.08E-03 6.438E-01 
l' 65 lo82E-03 6.835E-01 
l' 68 9.80E-03 7.067E-01 
l' 69 2.17E-03 7.077E-01 
l' 80 lo56E-03 7.465E-01 
l' 81 1.30E-03 7.531E-01 
l' 87 3.47E-03 8.133E-0l 
l' 97 1.65E-03 8.772E-01 
l' 105 1.40E-03 9.396E-01 
l' 109 lo04E-03 9.642E-01 
l' 111 4.68E-03 9.734E-01 
ce-K, l' 112 4.47E-03 9.722E-01 
l' 134 1.73E-03 1.21OE+00 
l' 139 1.40E-03 lo273E+00 
l' 144 lo99E-03 lo354E+00 
l' 149 1. 22E-03 1.419E+00 
l' 156 8.06E-04 1.504E+00 
l' 157 1.39E-03 1.514E+00 
l' 159 8.76E-04 1.549E+00 
l' 179 7.46E-04 1.785E+00 
K c", X-ray 2.15E-01 2.747E-02 
K"'2 X-ray 1.15E-01 2.720E-02 
Ki31 X-ray 4.06E-02 3.100E-02 
Auger-KLL 3.82E-02 2.254E-02* 
Auger-LMM 2.83E-01 3.079E-03* 
Auger-MXY 8.40E-01 6.992E-04* 

Listed X, l' and 1'± radiations 
Omitted X, l' and 1'± radiations** 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations** 
Listed radiations 
Omitted radiations** 

JAERI-Data/Code 99-035 

06-JAN-93 

y(i)xE(i) 

1.0lE-03 
2.94E-03 
2.58E-03 
1.45E-03 
1.17E-03 
1.06E-03 
1.24E-03 
1.17E-02 
3.82E-03 
8.94E-04 
8.63E.-03 
5.86E-03 
5.08E-01 
5.74E-01 
7.53E-04 
1.29E-03 
2.23E-01 
8.73E-03 
1.15E-03 
6.95E-03 
lo33E-03 
lo51E-03 
1.33E-03 
1.06E-03 
9.86E-03 
1.13E-03 
lo01E-03 
4.05E-03 
1.71E-02 
1.34E-03 
1.24E-03 
6.92E-03 
1.53E-03 
1.17E-03 
9.79E-04 
2.82E-03 
1.45E-03 
lo31E-03 
1.00E-03 
4.56E-03 
4.34E-03 
2.lOE....:03 
lo78E-03 
2.70E-03 
1.73E-03 
1.21E-03 
2.10E-03 
1.36E-03 
1.33E-03 
5.91E-03 
3.14E-03 
1.26E-03 
8.61E-04 
8.72E-04 
5.87E-04 

8.93E-01 
4.79E-02 
5.68E-01 
6.48E-03 
1.46E+00 
5.44E-02 
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* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to I:y(i)xE(i) in its category. 

Te-119m daughter, yield 9.5E-03, is radioactive. 
Te-119 daughter, yield 9.905E-01, is radioactive. 



312,512,712+ 

(512-,712+) 

112+,3/2,512+ 

(312,512)+ 

312+,512+ 

3/2-,5/2,712 

112+,3/2+,512+ 

512+ 

112+ 

312+,512+ 

312+,512+ 

112+ 

lAERI-Data/Code 99-035 

- 99-

1~~I(l9.lm) 

512+ 00 

,,,,., ~oc,.,; 
1.8349 ~j 

Eel,' ~7, 

EC", P;, 

EC", P;, 

EC", P;, 



JAERI-Data/Code 99-035 

55-Cs-124 

08-MAY-97 

Half-life = 30.9 s 
Decay mode(s): EC, (3+ 

y(i) E(i) 
Radiation (Bq s)-l (MeV) y(i)xE(i) 

{3+ 7 2.19E-03 1.062E+00· 2.33E-03 
{3+ 8 4.28E-03 1.069E+OO· 4.58E-03 
{3+ 10 2.69E-03 1.136E+OO· 3.06E-03 
{3+ 11 1.89E-03 1.214E+OO· 2.30E-03 
{3+ 12 1.99E-03 1.319E+OO· 2.63E-03 
{3+ 13 2.59E-03 1.454E+OO· 3.77E-03 
{3+ 14 8.57E-03 1.482E+OO· 1.27E-02 
{3+ 15 2.09E-02 1.651E+OO· 3046E-02 
{3+ 17 1.59E-02 1.850E+OO· 2.95E-02 
{3+ 18 1.63E-01 2.084E+OO· 3041E-01 
{3+ 19 6.88E-01 2.253E+OO· 1.55E+00 
I'± 1.83E+00 5. 110E-01 9.35E-01 
1'3 2040E-01 3.540E-01 8.50E-02 
1'10 2.16E-02 4.925E-01 1.06E-02 
I' 27 7.18E-03 80466E-01 6.08E-03 
I' 33 2040E-02 9.148E-01 2.20E-02 
I' 48 2.71E-03 1.274E+OO 3046E-03 
I' 53 3.05E-03 1.336E+OO 4.07E-03 
I' 68 5.33E-03 1.628E+OO 8.68E-03 
1'71 9.60E-04 1.666E+00 1.60E-03 
I' 73 3.36E-03 1.689E+OO 5.68E-03 
I' 79 1.68E-03 1.852E+OO 3. 11E-03 
I' 82 6.72E-04 1.979E+OO 1.33E-03 
I' 85 3.74E-03 2.020E+OO 7.56E-03 
I' 88 4.80E-03 2. 126E+00 1.02E-02 
I' 89 5.18E-03 2. 165E+OO 1.12E-02 
I' 93 6.96E-04 2.313E+OO 1.61E-03 
I' 96 8.16E-04 2. 382E+OO 1.94E-03 
I' 101 6.96E-04 2.519E+00 1. 75E-03 

Listed X, I' and I'± radiations 1.12E+00 
Omitted X, I' and I'± radiations·· 4.02E-02 
Listed {3, ce and Auger radiations 1.99E+00 
Omitted {3, ce and Auger radiations·· 5.80E-03 
Listed radiations 3. 11E+OO 
Omitted radiations·· 4.60E-02 

* Average energy (MeV) 

** Each omitted transition contributes (1.2+ 
<0.100 % to 2:y(i)xE(i) in its category. 

Xe-124 daughter is stable. 

"(B 

2+ 'YIOI ~ 'Y 119 'Y8~ Y19 

2+ 
Y .. y" 

(H-

';::Xe(stable) 
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J AERI -Data/Code 99-035 

56-Ba-124 [ 109 5.28E-03 4.072E-0l 2.15E-03 
[111 2.40E-03 4.169E-0l 1.00E-03 

08-MAY-97 [113 1.68E-03 4.391E-0l 7.38E-04 
[114 1.68E-03 4.450E-0l 7.48E-04 

Half-life = 11.0 m [118 2.88E-03 4.644E-0l 1.34E-03 
Decay mode(s): EC, (3+ [120 1.08E-02 4.737E-01 5.12E-03 

[ 121 5.76E-03 4.794E-01 2.76E-03 
y(i) E(i) [122 3.84E-03 4.823E-01 1.85E-03 

Radiation (Bq s)-1 (MeV) y(i)xE(i) [ 127 1.44E-03 5.325E-01 7.67E-04 
[129 2.40E-03 5.580E-0l 1.34E-03 

{3+ 15 1.20E-03 3.963E-01* 4.76E-04 [130 1.44E-03 5.627E-01 8.lOE-04 
{3+ 17 4.7lE-04 4.568E-01* 2.15E-04 [ 131 2.16E-03 5.731E-01 1.24E-03 
{3+ 19 6.21E-04 5.226E-01* 3.25E-04 [132 1.20E-03 5.786E-01 6.94E-04 
{3+ 22 5.9lE-04 5.494E-0l* 3.25E-04 [ 133 1.44E-03 5.826E-0l 8.39E-04 
{3+ 23 1.00E-03 5.507E-0l* 5.52E-04 [ 137 1.68E-03 6.086E-0l 1.02E-03 
{3+ 24 8.0lE-04 5.678E-0l* 4.55E-04 [138 9.60E-04 6.104E-0l 5.86E-04 
{3+ 25 2.90E-03 5.902E-0l* 1.7lE-03 [140 4.80E-03 6.206E-0l 2.98E-03 
{3+ 26 1.90E-03 6.08lE-01* 1.16E-03 [ 141 2.16E-03 6.234E-0l 1.35E-03 
{3+ 27 1.10E-03 6.089E-01* 6.71E-04 [143 2.88E-03 6.483E-01 1.87E-03 
{3+ 28 3.91E-03 6.166E-01* 2.41E-03 [145 9.60E-04 6.591E-01 6.33E-04 
{3+ 29 2.20E-02 6.539E-0l* 1.44E-02 [148 1.44E-03 6.807E-01 9.80E-04 
{3+ 30 1.70E-01 7.299E-0l* 1.24E-01 [149 9.60E-04 6.828E-01 6.55E-04 
[± 4.17E-01 5.110E-01 2.13E-01 [150 9.60E-04 6.865E-0l 6.59E-04 
ce-K, [5 2.71E-02 7.715E-03 2.09E-04 [155 1.32E-03 7.276E-01 9.60E-04 
ce-L2, [ 5 3.08E-02 3.834E-02 U8E-03 [157 1.58E-02 7.517E-0l 1.19E-02 
ce-L3, [ 5 4.13E-02 3.869E-02 L60E-03 [ 158 2.40E-03 7.538E-0l 1.81E-03 
ce-M, [5 1.62E-02 4.270E-02* 6.92E-04 [159 1.44E-03 7.643E-01 1.10E-03 
Ce-L2, [ 6 6.44E-03 3.954E-02 2.55E-04 [ 161 1.68E-03 7.689E-0l 1.29E-03 
Ce-L3, [6 8.59E-03 3.989E-02 3.43E-04 [164 1.20E-03 7.868E-01 9.44E-04 
ce-K, [8 4.37E-02 1.787E-02 7.80E-04 [ 166 1.20E-03 7.958E-01 9.55E-04 
ce-L j ,[8 5.32E-03 4.814E-02 2.56E-04 [170 7.20E-04 8.190E-01 5.90E-04 
<;:e-K, [ 14 1.63E-02 3.352E-02 5.47E-04 [171 2.64E-03 8.256E-01 2. 18E-03 
[34 7.lOE-03 1.032E-01 7.33E-04 [172 1.68E-03 8.314E-01 1.40E-03 
ce-K, [34 7.89E-03 6.718E-02 5.30E-04 [173 9.60E-04 8.371E-0l 8.04E-04 
ce-K, [36 3.02E-03 7.231E-02 2.18E-04 [174 9.60E-04 8.403E-01 8.07E-04 
[39 8.28E-03 1.199E-0l 9.93E-04 [175 9.60E-04 8.515E-0l 8.17E-04 
ce-K, [39 3.87E-03 8.391E-02 3.24E-04 [176 1.68E-03 8.592E-01 1.44E-03 
[49 6.48E-03 1.569E-0l 1.02E-03 [ 177 1.92E-03 8.640E-01 1.66E-03 
ce-K, [49 L88E-03 L209E-0l 2.27E-04 [ 178 7.20E-04 8. 783E-01 6.32E-04 
[50 6.48E-03 1.569E-01 1.02E-03 [179 7.20E-03 8.817E-01 6.35E-03 
ce-K, [ 50 L88E-03 1.209E-0l 2.27E-04 [ 181 L68E-03 8.964E-01 L51E-03 
[ 52 l.llE-01 L695E-01 1.88E-02 [183 7.20E-04 9.185E-01 6.61E-04 
ce-K, [ 52 2.11E-02 1.335E-01 2.82E-03 [ 184 L08E-03 9.284E-01 1.00E-03 
ce-Lj, [52 2.42E-03 1.638E-01 3.96E-04 [185 8.64E-03 9.321E-0l 8.05E-03 
[ 54 6.12E-03 1.742E-01 1.07E-03 [186 5.04E-03 9.336E-0l 4.71E-03 
[56 6.58E-02 1.890E-01 1.24E-02 [188 1.44E-03 9.435E-01 1.36E-03 
ce-K, [56 9.02E-03 1.530E-0l L38E-03 [189 6.00E-03 9.465E-0l 5.68E-03 
ce-L j , [56 1.06E-03 1.833E-0l 1.94E-04 [ 190 7.44E-03 9.630E-01 7.16E-03 
[60 4.56E-03 1.927E-01 8.79E-04 [ 191 7.44E-03 9.630E-01 7. 16E-03 
[61 2.21E-02 2.116E-01 4.67E-03 [192 4.80E-03 9.72lE-01 4.67E-03 
ce-K, [ 61 2.4lE-03 1.756E-01 4.23E-04 [193 1.58E-03 9.742E-01 1.54E-03 
[ 73 2.90E-02 2.533E-01 7.35E-03 [ 194 3.29E-03 9.874E-01 3.25E-03 
ce-K, [ 73 1. 75E-03 2.173E-01 3.81E-04 [ 195 2.16E-03 9.900E-01 2.14E-03 
[74 2.88E-03 2.533E-0l 7.29E-04 [196 L20E-03 1.001E+00 1.20E-03 
[ 77 1.74E-02 2.703E-01 4.71E-03 [197 9.60E-04 1.006E+00 9.66E-04 
ce-K, [ 77 8.64E-04 2.343E-01 2.02E-04 [198 1.44E-03 1.027E+00 1.48E-03 
[ 78 1.85E-02 2.722E-01 5.03E-03 [199 1.44E-03 1.027E+00 1.48E-03 
ce-K, [ 78 8.96E-04 2.362E-0l 2.12E-04 [200 7.20E-04 1.034E+00 7.44E-04 
[ 79 9.12E-03 2.728E-01 2.49E-03 [201 3.12E-03 1.040E+00 3.24E-03 
[84 2.16E-03 2.876E-01 6.21E-04 [ 202 7.20E-03 L047E+00 7.54E-03 
[ 88 2.2lE-03 3.007E-01 6.64E-04 [ 203 3.55E-03 1.049E+00 3.73E-03 
[89 2.26E-03 3.127E-0l 7.05E-04 [204 2.64E-03 1.056E+00 2.79E-03 
[91 2.16E-03 3.239E-01 7.00E-04 [207 1.32E-03 1.076E+00 1.42E-03 
[92 2.40E-03 3.269E-01 7.85E-04 [ 208 1.32E-03 1.076E+00 1.42E-03 
[94 2.40E-03 3.388E-01 8.13E-04 [209 6.96E-03 1.090E+00 7.59E-03 
[96 1.92E-03 3.539E-0l 6.79E-04 [210 4.32E-03 1.098E+00 4.74E-03 
[97 5.76E-03 3.552E-01 2.05E-03 [211 2.40E-03 1. 116E+00 2.68E-03 
[ 100 2.64E-03 3.742E-01 9.88E-04 [ 212 7.20E-04 1.132E+OO 8.15E-04 
[ 102 1.68E-03 3.850E-01 6.47E-04 [ 213 6.00E-04 1.142E+00 6.85E-04 
[104 1.68E-03 3.925E-0l 6.59E-04 [214 1.20E-03 1.169E+00 1.40E-03 
[ 107 1.06E-02 4.016E-0l 4.24E-03 [ 215 4.08E-02 1.217E+00 4.96E-02 
[ 108 1.92E-03 4.042E-01 7.76E-04 
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'Y 216 2.64E-03 1. 219E+00 3.22E-03 
'Y 217 4.80E-04 1. 244E+00 5.97E-04 
'Y 218 3.36E-03 1. 260E+00 4.23E-03 
'Y 219 2.64E-03 1. 389E+00 3.67E-03 
'Y 220 9.60E-04 1.401E+00 1. 34E-03 
'Y 221 1.20E-03 1.434E+00 1.72E-03 
'Y 222 1.20E-03 1.434E+00 1. 72E-03 
'Y 223 7.20E-04 1.453E+OO 1.05E-03 
'Y 224 7.20E-04 1.453E+00 1.05E-03 
'Y 225 3.60E-03 1. 589E+00 5.72E-03 
'Y 227 7.20E-04 1.638E+00 U8E-03 
'Y 228 1.20E-03 1.708E+00 2.05E-03 
K"'t X-ray 4.04E-01 3.097E-02 1.25E-02 
K"'2 X-ray 2.19E-01 3.063E-02 6.69E-03 
K,8, X-ray 7.80E-02 3.499E-02 2.73E-03 
K,82 X-ray 2.71E-02 3.584E-02 9.70E-04 
K,83 X-ray 4.02E-02 3.492E-02 1.40E-03 
Auger-KLL 5.88E-02 2.524E-02* 1.48E-03 
Auger-KLX 2.76E-02 2.961E-02* 8. 17E-04 
Auger-LMM 5.40E-01 3.439E-03* 1.86E-03 
Auger-LMX 3.05E-01 4.342E-03* 1.33E-03 
Auger-LXY 4.78E-02 4.992E-03* 2.39E-04 
Auger-MXY 1. 67E+00 8.674E-04* 1.44E-03 

Listed X, 'Y and 'Y± radiations 5.51E-01 
Omitted X, 'Y and 'Y± radiations** 2.14E-02 
Listed {3, ce and Auger radiations 1.68E-01 
Omitted {3, ce and Auger radiations** 8.11E-03 
Listed radiations 7.19E-01 
Omitted radiations** 2.95E-02 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to I)(i)XE(i) in its category. 

Cs-124 daughter is radioactive. 
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JAERI-Daul/Code 9Y-OJ5 
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56-Ba-127 

Half-life = 12.7 m 
Decay models): EC, (3+ 

y(i) E(i) 
Radiation (Bq s)-l (MeV) 

{3+ 6 2.72E-03 5.518E-01* 
{3+ 7 1.2lE-03 5.739E-01* 
{3+ 11 2.OlE-03 8.255E-0l* 
{3+ 12 2.0lE-03 8.309E-01* 
{3+ 13 9.05E-04 8.356E-0l* 
{3+ 14 1.56E-01 1.012E+00' 
{3+ 15 6.64E-03 1.031E+00' 
(3+ 16 3.68E-0l 1.095E+00* 
')'± 1.08E+00 5. 110E-0l 
')' 1 2.12E-02 6.630E-02 
ce-K, ')' 1 8.44E-02 3.032E-02 
ce-L2 , ')' 1 2.90E-02 6.094E-02 
ce-L3 , ')' 1 3.60E-02 6.129E-02 
ce-M, ')' 1 1.56E-02 6.530E-02' 
')'3 9.30E-02 1.148E-0l 
ce-K, ')' 3 4.9lE-02 7.882E-02 
ce-L 1 , ')' 3 5.99E-03 1.091E-0l 
')'5 1. 24E-0l 1.808E-01 
ce-K, ')' 5 1.92E-02 1.448E-0l 
')'6 2.73E-03 4.293E-0l 
')'9 4.34E-03 5.235E-0l 
')'11 3.47E-03 5.675E-01 
')' 13 6.45E-03 5. 780E-0l 
')' 20 9.92E-04 8.725E-0l 
')' 21 1.12E-03 1.0l2E+00 
')' 22 1.6lE-03 1.020E+00 
')' 24 4.34E-03 1.085E+00 
')' 25 1. 12E-03 1.108E+00 
')' 27 1.86E-03 1. 151E+00 
')' 28 1.86E-03 1.15lE+00 
')' 29 1.6lE-02 1.20lE+00 
')' 31 1.24E-03 1.289E+00 
')' 32 9.92E-04 1.385E+00 
')' 35 3.72E-03 1.500E+00 
')' 36 1. 24E-03 1.511E+00 
')' 37 7.44E-04 1.522E+00 
')' 38 3.84E-03 1. 566E+00 
')' 39 6.20E-04 1. 576E+00 
')' 40 2.48E-03 1.618E+00 
')' 41 4.96E-04 1.697E+00 
')' 42 2.48E-03 1.754E+00 
')' 43 7.44E-04 1.800E+00 
')' 44 1.12E-03 1.842E+00 
')' 45 1.12E-03 1.915E+00 
')' 47 1.36E-03 1.951E+00 
')' 48 6.20E-04 1. 963E+00 
')' 49 2.Z3E-03 1.982E+00 
')' 50 1.24E-03 1.992E+00 
')' 51 6.20E-04 2.028E+00 
')' 52 1.24E-03 2.057E+00 
')' 53 1.12E-03 2.075E+00 
')' 54 1.61E-03 2.090E+00 
')' 55 1.36E-03 2.100E+00 
')' 56 3.72E-04 2.141E+00 
')' 57 1.36E-03 2. 172E+00 
')' 58 2.23E-03 2.182E+00 
')' 59 3.72E-04 2.189E+00 
')' 60 6.20E-04 2.222E+00 
')' 61 4.96E-04 2.238E+00 
')' 62 1.49E-03 2.321E+00 
')' 63 1.49E-03 2.468E+00 
Kc,! X-ray 2.63E-0l 3.097E-02 

JAERI-Data/Code 99-035 

29-JAN-96 

y(i)xE(i) 

1.50E-03 
6.93E-04 
1.66E-03 
1.67E-03 
7.56E-04 
1.58E-01 
6.84E-03 
4.03E-0l 
5.54E-01 
1.4lE-03 
2.56E-03 
1. 77E-03 
2.2lE-03 
1.02E-03 
1.07E-02 
3.87E-03 
6.54E-04 
2.24E-02 
2.79E-03 
1.17E-03 
2.27E-03 
1.97E-03 
3. 73E-03 
8.66E-04 
1. 13E-03 
1.64E-03 
4.7lE-03 
1.24E-03 
2.14E-03 
2.14E-03 
1.94E-02 
1.60E-03 
1.37E-03 
5.58E-03 
1.87E-03 
1.13E-03 
6.02E-03 
9.77E-04 
4.0lE-03 
8.42E-04 
4.35E-03 
1.34E-03 
2.06E-03 
2.14E-03 
2.66E-03 
1.22E-03 
4.42E-03 
2.47E-03 
1.26E-03 
2.55E-03 
2.32E-03 
3.37E-03 
2.86E-03 
7.96E-04 
2.96E-03 
4.87E-03 
8.14E-04 
1.38E-03 
1.11E-03 
3.45E-03 
3.67E-03 
8.14E-03 

- 105-

Ka2 X-ray 1.42E-01 3.063E-02 
K{Jl X-ray 5.07E-02 3.499E-02 
K{J3 X-ray 2.6lE-02 3.492E-02 
Auger-KLL 3.82E-02 2.524E-02* 
Auger-LMM 3.49E-01 3.439E-03* 
Auger-LMX 1.97E-01 4.341E-03* 
Auger-MXY 1.08E+00 8.675E-04* 

Listed X, ')' and ')'± radiations 
Omitted X, ')' and ')'± radiations" 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations" 
Listed radiations 
Omitted radiations*' 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to L;y(i)XE(i) in its category. 

Cs-127 daughter is radioactive. 

4.35E-03 
1.77E-03 
9.13E-04 
9.65E-04 
1.20E-03 
8.55E-04 
9.33E-04 

7.2lE-01 
6.86E-03 
5.92E-01 
4.75E-03 
1. 3 lE+OO 
1.16E-02 
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JAERI-Data/Code 99-035 

56-Ba-129m ,74 1.36E-02 5.343E-01 7.25E-03 
,75 1.58E-02 5.426E-01 8.56E-03 

16-MAY-96 ,76 4.76E-02 5.464E-0l 2.60E-02 
ce-K,,76 2.98E-04 5.1D4E-01 1.52E-04 

Half-life = 2.16 h ,77 1.89E-02 5.490E-01 1.04E-02 
Decay mode(s): Ee, (3+ ce-K,,77 1.58E-04 5.130E-01 8.13E-05 

, 78 1.89E-02 5.515E-01 1.04E-02 
y(i) E(i) , 79 9.35E-03 5.539E-0l 5.18E-03 

Radiation (Bq S)-1 (MeV) y(i)xE(i) ,80 1.37E-02 5.569E-01 7.60E-03 
, 81 3.11E-02 5.662E-01 1. 76E-02 

{3+ 3 5.75E-04 3.045E-01* 1.75E-04 ce-K, , 81 1. 77E-04 5.302E-01 9.41E-05 
{3+ 4 5.50E-04 3.328E-0l* 1.83E-04 ,85 2.17E-02 5.968E-0l 1.30E-02 
{3+ 5 4.74E-04 3.714E-01* 1.76E-04 ce-K, , 85 1.49E-04 5.608E-01 8.34E-05 
{3+ 6 9.31E-04 3.708E-0l* 3.45E-04 ,93 1.56E-02 6.561E-01 1.02E-02 
{3+ 7 1.02E-03 4.037E-01* 4.lOE-04 ,97 5.66E-02 6.788E-0l 3.84E-02 
{3+ 8 4.57E-03 3.920E-0l* 1.79E-03 ce-K, ,97 2.04E-04 6.428E-0l 1.31E-04 
{3+ 9 1.18E-03 3.934E-01* 4.66E-04 ,99 1.71E-02 6.890E-0l 1.18E-02 
{3+ 10 1.35E-03 4.484E-01* 6.07E-04 ,100 1.71E-02 6.903E-01 1.18E-02 ,± 2.17E-02 5.110E-01 1. 11E-02 ,102 1.1lE-02 7.006E-0l 7.78E-03 
ce-K, , 2 6.28E-03 1.722E-02 1.08E-04 ,104 1.18E-02 7.120E-01 8.41E-03 
ce-L2, , 2 3.72E-03 4.784E-02 1.78E-04 ,109 2.84E-02 7.485E-0l 2.13E-02 
ce-L3, , 2 4.81E-03 4.819E-02 2.32E-04 ,110 2.84E-02 7.485E-0l 2.13E-02 
ce-M, ,2 1.96E-03 5.220E-02* 1.03E-04 ,111 5.45E-03 7.599E-0l 4.14E-03 
ce-K, ,3 8.29E-03 3.722E-02 3.08E-04 ,114 1.2lE-02 7.690E-0l 9.30E-03 
ce-K, , 4 2.32E-03 3.922E-02 9.11E-05 ,116 2.63E-02 7.802E-0l 2.05E-02 
,9 4.84E-02 1.291E-0l 6.25E-03 ,117 5.45E-03 7.831E-01 4.27E-03 
ce-K, , 9 1.86E-02 9.316E-02 1.74E-03 ,121 3.49E-02 8.030E-01 2.8lE-02 
ce-Ll,,9 2.25E-03 1.234E-0l 2.77E-04 ,125 1.15E-02 8.207E-0l 9.46E-03 
ce-K, , 10 2.94E-03 9.963E-02 2.93E-04 ,128 4.39E-03 8.288E-0l 3.64E-03 
ce-K, ,18 7.41E-04 1.286E-01 9.53E-05 ,129 1.06E-02 8.334E-0l 8.85E-03 
,19 3.08E-02 1. 770E-0l 5.46E-03 ,131 2.18E-02 8.725E-01 1.90E-02 
ce-K, ,19 5.82E-03 1.41OE-01 8.21E-04 ,133 8.69E-02 8.926E-0l 7.76E-02 
ce..L 1 ,,19 7.lDE-04 1.713E-0l 1.22E-04 ce-K, ,133 1.65E-04 8.566E-0l 1.41E-04 
,20 4.lOE-01 1.823E-0l 7.48E-02 ,135 5.17E-03 9.265E-0l 4.79E-03 
ce-K, , 20 6.05E-02 1.463E-01 8.86E-03 ,136 1.85E-02 9.331E-0l 1.73E-02 
Ce-Ll, , 20 7.30E-03 1.766E-01 1.29E-03 ,137 1.85E-02 9.350E-0l 1.73E-02 
Ce-L2, , 20 7.38E-04 1.770E-01 1.31E-04 ,138 3.94E-03 9.476E-0l 3.73E-03 
ce-M,,20 1.72E-03 1.813E-0l* 3.12E-04 ,139 3.94E-03 9.476E-0l 3.73E-03 
ce-N+, , 20 4.48E-04 1.823E-01* 8.16E-05 ,140 3.81E-03 9.554E-01 3.64E-03 
,22 1.38E-01 2.024E-0l 2.80E-02 , 141 1.68E-02 9.577E-0l 1.6lE-02 
ce-K,,22 1.52E-02 1.664E-0l 2.53E-03 ,142 1.14E-02 9.626E-0l 1.l0E-02 
ce-Ll, , 22 1.85E-03 1. 967E-0l 3.64E-04 ,143 6.64E-03 9.912E-01 6.58E-03 
ce-M, ,22 4.20E-04 2.0l4E-0l* 8.46E-05 ,144 3.21E-02 9.994E-01 3.20E-02 
,23 3.57E-02 2.143E-0l 7.65E-03 ,146 3.32E-02 1.035E+00 3.44E-02 
ce-K, , 23 3.43E-03 1. 783E-0l 6.12E-04 ,147 5.66E-02 1.045E+00 5.91E-02 
ce-Lt, , 23 4.05E-04 2.086E-0l 8.44E-05 ,148 3.20E-02 1.047E+OO 3.35E-02 
,24 2.32E-02 2.208E-0l 5.13E-03 , 151 5.74E-03 1.078E+00 6.19E-03 
ce-K, , 24 2.02E-03 1.848E-0l 3.73E-04 ,152 3.89E-03 1. 115E+00 4.34E-03 
ce-K, , 28 8.45E-04 2.0l7E-01 1.70E-04 ,153 2.12E-02 1.122E+00 2.38E-02 
ce-K, , 31 3.95E-04 2.278E-0l 9.0lE-05 ,154 1.08E-02 1. 126E+00 1.22E-02 
ce-K, , 32 3.99E-04 2.278E-0l 9.lOE-05 ,155 4.06E-03 1.164E+00 4.73E-03 
ce-K, ,34 3.92E-04 2.506E-0l 9.83E-05 ,156 4.lOE-03 1. 180E+00 4.84E-03 
ce-K, , 51 2.56E-04 3.507E-01 8.99E-05 ,157 2.75E-02 1.209E+00 3.32E-02 
,52 9.lDE-02 3.923E-0l 3.57E-02 ,158 2.61E-02 1.222E+00 3.19E-02 
ce-K,,52 1.44E-03 3.563E-01 5.12E-04 ,159 3.24E-03 1.237E+00 4.0lE-03 
,53 2.66E-02 3.945E-01 1.05E-02 ,160 5.2lE-03 1.250E+00 6.51E-03 
ce-K, , 53 5.lDE-04 3.585E-Ol 1.83E-04 ,161 3.l6E-03 1.286E+00 4.06E-03 
,55 1.13E-02 4.140E-0l 4.67E-03 ,162 6.8lE-03 1.293E+00 8.80E-03 
, 56 1.13E-02 4.16lE-01 4.69E-03 ,164 2.83E-03 1. 370E+00 3.88E-03 
,57 1.09E-01 4.198E-0l 4.60E-02 ,167 2.05E-01 1.459E+00 2.99E-01 
ce-K, , 57 1.42E-03 3.838E-0l 5.45E-04 ce-K,,167 6.53E-05 1.423E+00 9.29E-05 
,58 1.09E-01 4.198E-0l 4.60E-02 ,168 2.99E-03 1.473E+00 4.4lE-03 
ce-K, , 58 1.79E-03 3.838E-0l 6.87E-04 , 172 4.5lE-02 1.624E+00 7.32E-02 
ce-L1 , , 58 2.l5E-04 4.141E-Ol 8.9lE-05 ,173 4.26E-03 1.641E+00 7.00E-03 
,64 6.44E-02 4.594E-0l 2.96E-02 ,175 3.03E-03 1. 752E+00 5.32E-03 
ce-K, , 64 6.46E-04 4.234E-0l 2.74E-04 ,176 2.46E-03 1.806E+OO 4.44E-03 
,65 2.02E-02 4.678E-01 9.44E-03 Kal X-ray 4.6lE-01 3.097E-02 1.43E-02 
ce-K, , 65 1.93E-04 4.318E-01 8.3lE-05 Ka2 X-ray 2.49E-01 3.063E-02 7.64E-03 
,67 3.90E-02 4.813E-0l 1.88E-02 Auger-KLL 6.7lE-02 2.524E-02* 1.69E-03 
ce-K, , 67 3.44E-04 4.453E-0l 1.53E-04 Auger-KLX 3.15E-02 2.961E-02* 9.32E-04 
,69 2.77E-02 5.014E-0l 1.39E-02 Auger-KXY 4.30E-03 3.394E-02* 1.46E-04 
ce-K,,69 2.90E-04 4.654E-0l 1.35E-04 

- 107-



Auger-LMM 
Auger-LMX 
Auger-LXY 
Auger-MXY 

5.62E-Ol 
3.18E-Ol 
4.99E-02 
l.73E+OO 

3.443E-03· 
4.347E-03· 
4.997E-03· 
8.693E-04· 

Listed X, , and ,± radiations 
Omitted X, , AND ,± radiations·· 
Listed {3, ce AND Auger radiations 
Omitted {3, ce AND Auger radiations·· 
Listed radiations 
Omitted radiations·· 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.200 % to z=y(i)XE(i) in its category. 

Cs-129 daughter is radioactive. 

JAERI-Data/Code 99-035 

1.93E-03 
1.38E-03 
2.49E-04 
1.51E-03 

1. 59E+00 
1.18E-Ol 
3.51E-02 
4.59E-03 
1.62E+00 
1.23E-Ol 
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JAERI-Data/Code 99-035 

56-Ba-129 

16-MAY-96 

Half-life = 2.23 h 
Decay mode(s): EC, j3+ 

y(i) E(i) 
Radiation (Bq s)-1 (MeV) y(i)xE(i) 

j3+ 1 1.5OE-03 3.887E-01- 5.82E-04 
j3+ 2 2.00E-02 5.355E-01- 1.07E-02 
j3+ 3 1.40E-02 5.733E-01- 8.0lE-03 
j3+ 4 1.50E-01 6.336E-01- 9.49E-02 
/± 3.70E-01 5.110E-01 1.89E-01 
/3 5.5lE-02 1.29lE-01 7. 12E-03 
ce-K, /3 2.12E-02 9.316E-02 1. 98E-03 
ce-Ll,/3 2.56E-03 1.234E-01 3. 16E-04 
/4 1.00E-02 1.356E-01 1.36E-03 
ce-K, /4 4.37E-03 9.963E-02 4.36E-04 
/5 3.00E-03 2.024E-01 6.07E-04 
/6 1.34E-01 2.143E-01 2.87E-02 
ce-K, /6 1.29E-02 1.783E-01 2.30E-03 
ce-Ll,/6 1.52E-03 2.086E-01 3.17E-04 
/7 8.50E-02 2.208E-01 1.88E-02 
ce-K, / 7 7.37E-03 1.848E-01 1.36E-03 
Ce-Ll,/7 9.00E-04 2.151E-01 1.94E-04 
/8 4.40E-03 3.339E-01 1.47E-03 
/9 2.94E-02 5.541E-01 1.63E-02 
/10 1.10E-03 9.445E-01 1.04E-03 
/12 1.10E-02 1.165E+00 1.28E-02 
/13 1.20E-03 1.277E+00 1. 53E-03 
/14 5.50E-04 1. 369E+00 7.53E-04 
/15 5.lOE-04 1. 389E+00 7.09E-04 
/17 4.70E-04 1.440E+00 6.77E-04 
/18 2.00E-03 1.474E+00 2.95E-03 
/20 2.80E-04 1. 558E+00 4.36E-04 
/ 21 3.30E-03 1.611E+00 5.3lE-03 
/22 8.00E-04 1. 694E+00 1.36E-03 
/23 8.00E-04 1.694E+00 1.36E-03 
/24 8.60E-04 1.702E+00 1.46E-03 
/25 8.60E-04 1. 745E+00 1.50E-03 
/26 2.20E-04 1. 787E+00 3.93E-04 
/27 8.00E-04 1.819E+00 1.46E-03 
/28 6.30E-03 1.830E+00 1.15E-02 
/32 6.60E-04 1. 922E+00 1.27E-03 
/33 2.90E-03 1.947E+00 5.65E-03 
/34 6.40E-03 1. 954E+00 1.25E-02 
Ko'l X-ray 3.49E-01 3.097E-02 1.08E-02 
K"'2 X-ray 1.89E-01 3.063E-02 5.77E-03 
Ki31 X-ray 6.73E-02 3.499E-02 2.35E-03 
Ki32 X-ray 2.33E-02 3.584E-02 8.37E-04 
Ki33 X-ray 3.47E-02 3.492E-02 1.2lE-03 
Auger-KLL 5.07E-02 2.524E-02- 1.28E-03 
Auger-KLX 2.38E-02 2.961E-02- 7.05E-04 
Auger-LMM 4.19E-Ol 3.443E-03- l.44E-03 
Auger-LMX 2.37E-01 4.347E-03- 1.03E-03 
Auger-LXY 3.71E-02 4.997E-03- 1.86E-04 
Auger-MXY 1.29E+00 8.696E-04- 1.12E-03 

Listed X, / and /± radiations 3.49E-01 
Omitted X, / AND /± radiations-- l.06E-03 
Listed j3, ce AND Auger radiations 1.27E-01 
Omitted j3, ce AND Auger radiations-- 1.03E-03 
Listed radiations 4.76E-01 
Omitted radiations-- 2.lOE-03 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to Ly(i)xE(i) in its category. 

Cs-129 daughter is radioactive. 
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JAERI-Data/Code 99-035 
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J AERI -Data/Code 99-035 

57-La-129 [78 2.47E-03 1.087E+00 2.68E-03 
[81 1.23E-03 1. 136E+00 1.40E-03 

16-MAY-96 [83 1.48E-03 l.l61E+00 1.72E-03 
[84 1.23E-03 1. 186E+00 1.46E-03 

Half-life = 11.6 m [85 9.88E-04 1.237E+00 1.22E-03 
Decay mode(s): EC, /3+ [86 3.95E-03 1.292E+00 5.11E-03 

[87 7.41E-04 1.321E+00 9.79E-04 
y(i) E(i) [88 1.73E-03 1. 328E+00 2.30E-03 

Radiation (Bq s)-1 (MeV) y(i)xE(i) [89 1.23E-03 1.356E+00 1.68E-03 
[ 90 1.23E-03 1.357E+00 1.68E-03 

/3+ 14 1.08E-03 7.090E-Ol* 7.68E-04 [92 1.23E-03 1.409E+00 1.74E-03 
/3+ 15 2.27E-03 7.202E-0l* 1.63E-03 [93 7.41E-04 1.439E+00 1.07E-03 
/3+ 21 6.90E-03 8.131E-Ol* 5.61E-03 [94 1.23E-03 1.460E+00 1.80E-03 
/3+ 22 1. 18E-03 8.308E-Ol* 9.82E-04 [96 9.88E-04 1.500E+00 1.48E-03 
/3+ 24 1.89E-02 8.931E-Ol* 1.69E-02 [97 9.88E-04 1.525E+00 1.5lE-03 
/3+ 25 9.85E-04 9.131E-Ol* 9.00E-04 [ 100 1.23E-03 1.551E+00 1.92E-03 
/3+ 26 7.59E-03 9.167E-Ol* 6.95E-03 [101 7.41E-04 L588E+00 l.l8E-03 
/3+ 27 9.36E-03 9.359E-0l* 8.76E-03 [102 7.41E-04 1.61OE+00 l.l9E-03 
/3+ 28 L67E-03 9.703E-0l* L63E-03 [105 7.4lE-04 1.737E+00 L29E-03 
/3+ 29 9.16E-03 1.008E+00* 9.24E-03 [ 107 9.88E-04 L778E+00 L76E-03 
/3+ 30 9.56E-02 1.009E+00* 9.64E-02 [ 109 L23E-03 1.793E+00 2.2lE-03 
/3+ 31 4.14E-03 1.073E+00* 4.44E~03 [110 4.94E-04 1.866E+00 9.22E-04 
/3+ 32 1.47E-Ol 1.091E+00* 1.60E-Ol [ 111 7.41E-04 1.91OE+00 1.42E-03 
/3+ 33 3.25E-02 1.102E+00* 3.58E-02 [113 4.94E-04 1.990E+00 9.83E-04 
/3+ 34 8.87E-02 1.168E+00* 1.04E-0l [114 4.94E-04 2.072E+00 L02E-03 
/3+ 35 1.08E-Ol 1.219E+00* 1.32E-Ol [115 4.94E-04 2.285E+00 1.l3E-03 
[± 1.08E+00 5.110E-0l 5.53E-Ol Ka1 X-ray 2.53E-Ol 3.219E-02 8.13E-03 
[5 1.69E-Ol 1.l05E-Ol 1.87E-02 Ka2 X-ray 1.37E-Ol 3.182E-02 4.36E-03 
ce-K, [ 5 1.09E-Ol 7.306E-02 7.96E-03 Ki31 X-ray 4.90E-02 3.638E-02 L78E-03 
ce-L 1 , [5 1.34E-02 1.045E-0l 1.40E-03 Auger-KLL 3.45E-02 2.618E-02* 9.02E-04 
[7 1.26E-02 1.433E-0l 1.81E-03 Auger-LMM 2.94E-Ol 3.575E-03* 1.05E-03 
[8 1.28E-02 1.681E-Ol 2.16E-03 Auger-LMX 1.72E-Ol 4.529E-03* 7.78E-04 
[13 4.69E-03 2.079E-0l 9.76E-04 Auger-MXY 9.18E-Ol 9.285E-04* 8.52E-04 
[ 15 8.03E-02 2.538E-Ol 2.04E-02 
ce-K, [ 15 5.25E-03 2.164E-Ol L14E-03 Listed X, [ and [± radiations 8.95E-Ol 
[18 2.47E-Ol 2.786E-Ol 6.88E-02 Omitted X, [ and [± radiations** 2.58E-02 
ce-K, [ 18 1.26E-02 2.412E-0l 3.05E-03 Listed /3, ce and Auger radiations 6.03E-Ol 
[19 3.46E-03 3.072E-0l 1.06E-03 Omitted /3, ce and Auger radiations** L07E-0;! 
[ 20 2.03E-02 3.184E-Ol 6.45E-03 Listed radiations L50E+00 
[ 22 2.96E-03 3.415E-Ol 1.OlE-03 Omitted radiations** 3.64E-02 
[ 24 5.11E-02 3.465E-Ol 1.77E-02 
1- 25 1.58E-02 3.487E-Ol 5.5lE-03 * Average energy (MeV) 
[ 29 4.94E-03 4.062E-0l 2.0lE-03 ** Each omitted transition contributes 
[31 3.95E-03 4.318E-0l L71E-03 <0.100 % to I)(i)xE(i) in its category. 
[32 2.47E-03 4.333E-0l 1.07E-03 
[33 5.19E-02 4.486E-Ol 2.33E-02 Ba-129m daughter, yield 7.61E-02, is radioactive. 
[34 8.03E-02 4.570E-0l 3.67E-02 Ba-129 daughter, yield 9.239E-0l, is radioactive. 
[ 35 2.lOE-02 4.582E-Ol 9.62E-03 
[36 9.63E-03 5.073E-0l 4.89E-03 
[38 4.20E-03 5.339E-0l 2.24E-03 
[39 5.43E-03 5.495E-Ol 2.99E-03 
[40 1.73E-03 5.702E-0l 9.86E-04 
[42 1.OlE-02 6.013E-0l 6.09E-03 
[43 2.22E-03 6.093E-0l L35E-03 
[45 1.04E-02 6.178E-0l 6.4lE-03 
[46 2.47E-03 6.220E-0l 1.54E-03 
[ 49 2.96E-03 6.515E-0l 1.93E-03 
[ 52 6.42E-03 7.035E-0l 4.52E-03 
[ 54 2.72E-03 7.388E-0l 2.01E-03 
[ 59 6.42E-03 7.781E-0l 5.00E-03 
[62 1.48E-03 8.164E-Ol 1.21E-03 
[63 1.48E-03 8.318E-Ol 1.23E-03 
[64 1.98E-03 8.412E-0l 1.66E-03 
[65 3.21E-03 8.413E-0l 2.70E-03 
[67 3.95E-03 8.802E-0l 3.48E-03 
[68 4.94E-03 8.887E-0l 4.39E-03 
[70 2.72E-03 9.286E-Ol 2.52E-03 
[71 1.23E-03 9.660E-Ol 1. 19E-03 
[72 1.48E-03 9.843E-0l L46E-03 
[ 74 2.22E-03 1.018E+00 2.26E-03 
[ 75 9.88E-04 1.062E+00 1.05E-03 
[76 2.47E-03 1.068E+00 2.64E-03 
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57-La-130 

Half-life = 8.7 m 
Decay mode{s): EC, (3+ 

y{i) E{i) 
Radiation (BqS)-1 (MeV) 

(3+ 5 1.29E-02 8.687E-01· 
(3+ 6 3.27E-02 1.005E+00· 
(3+ 7 2.48E-03 1.0l8E+00· 
(3+ 8 6.45E-02 1. 127E+00' 
(3+ 9 2.98E-03 1. 139E+00' 
(3+ 10 6.05E-02 1.218E+00· 
(3+ 11 1.69E-02 1.236E+00· 
(3+ 12 3.27E-02 1.369E+00' 
(3+ 13 2.38E-02 1.406E+00· 
(3+ 14 5.26E-02 1.460E+00· 
(3+ 15 1.82E-01 1.672E+00· 
(3+ 16 4.46E-02 1. 675E+00' 
(3+ 17 1.69E-01 1. 932E+OO' 
,± 1.40E+00 5. 110E-01 
,5 8.lDE-01 3.574E-0l 
ce-K,,5 1.75E-02 3.200E-0l 
,8 3.81E-02 4.532E-0l 
,9 7.29E-03 4.594E-01 
,lD 8.lDE-03 4.642E-01 
,11 4.86E-03 4.729E-01 
,12 8.lDE-03 4.837E-01 
,15 6.48E-03 5.218E-01 
,16 1.62E-01 5.445E-0l 
,17 2.59E-01 5.507E-0l 
ce-K,,17 2.34E-03 5.133E-01 
,19 2.83E-02 5.694E-01 
,20 2.03E-02 5.757E-01 
,22 4.05E-03 5.921E-0l 
,24 1.54E-02 6.496E-0l 
,27 3.40E-03 7.030E-01 
,28 2.75E-02 7.182E-01 
,29 3.48E-03 7.893E-01 
,30 8.lDE-03 8.012E-0l 
,32 7.78E-03 8.2lDE-0l 
,34 4.05E-03 8.665E-0l 
,35 1.62E-02 8.693E-01 
,36 1.70E-01 9.080E-01 
,37 8.10E-03 9.366E-01 
,38 9.72E-03 9.428E-0l 
,39 4.05E-03 9.570E-0l 
,40 3.08E-02 9.749E-01 
,41 2.43E-03 9.864E-0l 
,42 7.86E-02 1.004E+00 
, 43 5.67E-03 1.0l7E+00 
,44 1.86E-02 1.120E+00 
,45 3.48E-03 1. 151E+00 
,46 3.73E-02 1.1 71E+OO 
,47 2.19E-02 1.177E+OO 
,48 2.92E-02 1.200E+OO 
,49 8.91E-03 1.346E+00 
,50 4.05E-03 1.411E+00 
,52 2.27E-02 1.439E+00 
,53 8.91E-03 1.445E+00 
,54 7.53E-03 1.487E+00 
,55 6.48E-02 1.526E+00 
,56 2.43E-03 1.558E+00 
,57 4.29E-03 1. 648E+00 
,58 3.00E-03 1. 654E+00 
,59 4.21E-03 1. 696E+00 
,60 1.86E-02 1. 722E+00 
,61 3.24E-03 1.736E+00 
,62 4.86E-03 1. 744E+00 

JAERI-Data/Code 99-035 

20-FEB-90 

y{i)xE{i) 

1. 12E-02 
3.29E-02 
2.52E-03 
7.27E-02 
3.39E-03 
7.37E-02 
2.08E-02 
4.48E-02 
3.35E-02 
7.68E-02 
3.04E-01 
7.48E-02 
3.26E-01 
7. 16E-01 
2.89E-01 
5.61E-03 
1.73E-02 
3.35E-03 
3.76E-03 
2.30E-03 
3.92E-03 
3.38E-03 
8.82E-02 
1.43E-01 
1.20E-03 
1.61E-02 
1.l7E-02 
2.40E-03 
1.00E-02 
2.39E-03 
1.98E-02 
2.75E-03 
6.49E-03 
6.38E-03 
3.51E-03 
1.41E-02 
1.54E-0l 
7.59E-03 
9. 16E-03 
3.88E-03 
3.00E-02 
2.40E-03 
7.89E-02 
5.77E-03 
2.09E-02 
4.01E-03 
4.36E-02 
2.57E-02 
3.50E-02 
1.20E-02 
5.7IE-03 
3.26E-02 
1.29E-02 
1.l2E-02 
9.89E-02 
3.78E-03 
7.07E-03 
4.96E-03 
7.14E-03 
3.21E-02 
5.62E-03 
8.48E-03 
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,63 4.05E-03 1. 788E+00 
,64 4.86E-03 1.954E+00 
,65 4.05E-03 2.036E+00 
,66 2.43E-03 2.182E+00 
, 67 5.67E-03 2.288E+00 
,68 9.72E-03 2.752E+00 
, 69 4.05E-03 2.758E+00 
,70 1.30E-02 2.797E+00 
,71 2.43E-03 2.803E+00 
, 72 1.38E-02 2.8lDE+00 
KOl X-ray 1.32E-01 3.219E-02 
K02 X-ray 7. 16E-02 3. 182E-02 

Listed X, , and,± radiations 
Omitted X, , and,± radiations" 
Listed (3, ce and Auger radiations 
Omitted (3, ce and Auger radiations" 
Listed radiations 
Omitted radiations" 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly{i)xE{i) in its category. 

Ba-130 daughter is stable. 

7.24E-03 
9.50E-03 
8.24E-03 
5.30E-03 
1.30E-02 
2.68E-02 
1.l2E-02 
3.62E-02 
6.81E-03 
3.87E-02 
4.24E-03 
2.28E-03 

2.20E+00 
2.59E-02 
1.08E+00 
8.74E-03 
3.28E+00 
3.47E-02 
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3(+) 00 

3.71'" ;;:3!fJ '- · 
EC I .131 

3.7047 ~ .L/ ~ + 
EC 2.132 

3.6600/ .&~ 
EC 3. 13; 

3.2653 / LlII!!IIA 
EC 4• 13: 

2.6458 mil!. -
130 122 

2.3469 'ill II EC 5• 13; 

EC 6 • 13; 
2.3180 I :/ll;, 

EC 7.13; 
2.2482 

129 EC 8 
2.0792 --

EC 9• 13; 
2.0537 

139 128 110 
1.8830 , 

EC 10' 13~ 

115 EC".1370 
1.8446 

112 EC I2 .1371 
1.5576 

135 EC 13 .1372 
1.4775 

EC 14 .1373 
138 137 1.3611 

124 120 119 19 I18 EC 15 .1374 
0.9080 

\ EC 16 .1375 
0.9018 

117 I116 EC 17 .1376 
0.3574 

136 I15 EC 18 .1377 
0.0 



51-La-132m 

Half-life = 24.3 m 
Decay mode(s): EC, (3+, IT 

y(i) E(i) 
Radiation (Bq s)-1 (MeV) 

{3+ 1 1.56E-02 6.822E-Ol' 
{3+ 2 3.12E-02 7.024E-Ol' 
(3+ 3 1.71E-02 7.892E-0l' 
')'± 1.28E-0l 5.110E-0l 
')'2 4.02E-02 2.383E-0l 
ce-K, ')' 2 3.11E-03 2.009E-0l 
,),4 7.37E-02 2.858E-0l 
ce-K, ')' 4 3.52E-03 2.484E-0l 
Ce-L1, ')' 4 4.30E-04 2.798E-0l 
')'6 4.91E-02 3.907E-Ol 
,),7 2.23E-0l 4.645E-0l 
ce-K, ')' 7 2.26E-03 4.271E-Ol 
ce-L1, ')' 7 2.56E-04 4.586E-Ol 
')'8 3.12E-02 4.795E-Ol 
ce-K, ')' 8 3.97E-04 4.420E-Ol 
')'9 7.14E-02 5.150E-Ol 
')' 10 4.46E-02 5.671E-0l 
ce-K, ')' 10 3.75E-04 5.297E-0l 
')'11 1.34E-02 6.0l8E-0l 
')' 12 1.16E-0l 6.631E-0l 
ce-K, ')' 12 4.64E-04 6.256E-Ol 
')' 13 4.02E-02 6.977E-Ol 
')' 14 6.70E-02 8.993E-0l 
')' 15 2.68E-02 9.91OE-0l 
')' 16 2.68E-02 1.032E+00 
')' 17 5.80E-02 1.047E+00 
ce-K, ')' 17 1.14E-04 1.009E+00 
K"1 X-ray 7.58E-02 3.219E-02 
K"2 X-ray 4.12E-02 3.182E-02 
Auger-KLL 1.03E-02 2.618E-02' 
Auger-KLX 4.89E-03 3.075E-02' 
Auger-LMM 8.84E-02 3.575E-03' 
Auger-LMX 5.16E-02 4.529E-03' 
Auger-MXY 2.76E-Ol 9.285E-04' 
ce-K, ')' 1 2.29E-Ol 1.388E-02 
Ce-L1, ')' 1 1.37E-Ol 4.653E-02 
Ce-L2, ')' 1 2.00E-02 4.691E-02 
ce-L3, ')' 1 2.19E-Ol 4.732E-02 
ce-M, ')' 1 9.21E-02 5. 168E-02' 
ce-N+, ')' 1 2.86E-02 5.280E-02' 
,),2 4.94E-Ol 1.358E-0l 
ce-K, ')' 2 1.96E-0l 9.688E-02 
ce-L1, ')' 2 2.40E-02 1.295E-Ol 
ce-L2, ')' 2 2.85E-03 1.299E-0l 
ce-L3, ')' 2 1.57E-03 1.303E-0l 
ce-M, ')' 2 5.91E-03 1.347E-0l' 
ce-N+, ')' 2 1.63E-03 1.358E-Ol' 
ce-K, ')' 3 7.81E-03 1.496E-0l 
ce-L1, ')' 3 7.98E-04 1.822E-0l 
ce-L2, ')' 3 7.50E-03 1.826E-Ol 
ce-L3, ')' 3 5.33E-03 1.830E-0l 
ce-M, ')' 3 3.18E-03 1.874E-0l' 
ce-N+, ')' 3 8.65E-04 1.885E-0l' 
K"t X-ray 2.05E-0l 3.344E-02 
K"2 X-ray 1.12E-Ol 3.303E-02 
Ki3t X-ray 4.00E-02 3.780E-02 
Ki33 X-ray 2.07E-02 3.772E-02 
Auger-KLL 2.64E-02 2.714E-02' 
Auger-KLX 1.26E-02 3.191E-02' 
Auger-LMM 4.25E-0l 3.699E-03' 
Auger-LMX 2.51E-Ol 4.707E-03' 
Auger-LXY 3.99E-02 5.440E-03' 

lAERI-Data/Code 99-035 

16-MAR-92 

y(i)xE(i) 

1.06E-02 
2.19E-02 
1.35E-02 
6.53E-02 
9.57E-03 
6.24E-04 
2.l1E-02 
8.75E-04 
1.20E-04 
1.92E-02 
1.04E-Ol 
9.67E-04 
1.17E-04 
1.50E-02 
1. 76E-04 
3.68E-02 
2.53E-02 
1.99E-04 
8.06E-03 
7.70E-02 
2.90E-04 
2.80E-02 
6.02E-02 
2.65E-02 
2.76E-02 
6.07E-02 
1.15E-04 
2.44E-03 
1.31E-03 
2.71E-04 
1.50E-04 
3.16E-04 
2.34E-04 
2.56E-04 
3.18E-03 
6.37E-03 
9.40E-04 
1.04E-02 
4.76E-03 
1.51E-03 
6.71E-02 
1.90E-02 
3.l1E-03 
3.71E-04 
2.05E-04 
7.96E-04 
2.21E-04 
1.17E-03 
1.45E-04 
1.37E-03 
9.75E-04 
5.96E-04 
1.63E-04 
6.85E-03 
3.69E-03 
1.51E-03 
7.81E-04 
7.16E-04 . 
4.03E-04 
1.57E-03 
1.18E-03 
2. 17E-04 
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Auger-MXY 1. 35E+00 9.760E-04' 1.32E-03 

Listed X, ')' and ')'± radiations 
Omitted X, ')' and ')'± radiations" 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations" 
Listed radiations 
Omitted radiations" 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to I>(i)xE(i) in its category. 

6.68E-Ol 
2.69E-03 
1. 11E-Ol 
1.07E-03 
7.79E-Ol 
3.76E-03 

Ba-132 daughter, yield 2.40E-Ol, is stable. 
La-132 daughter, yield 7.60E-Ol, is radioactive. 



lAERI-Data/Code 99-035 

13~';La( 24.3 m) 

0.1882 

0.1358 

"£2 

2- 0.0 
13' 57La(4.8h) 

6-

5-
EC 3• ~; 

4- 2.0270 
'Y14 'Y9 'Y6 

4+ 1.7294 

3+ 'Y17 'Y15 'Y13 'Y" 'Y8 1.5112 

4+ 1.1276 

2+ 'Y12 'YIO 1.0317 

2+ 0.4646 
'Y16 'Y7 

0+ 0.0 
13' 56Ba(stable) 
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lAERI-Data/Code 99-035 

57-La-133 Listed x, "I and -y± radiations 1.96E-01 
Omitted X, "I and -y± radiations" 5.66E-03 

06-0CT-95 Listed {3, ce and Auger radiations 7.75E-02 
Omitted {3, ce and Auger radiations" 5.99E-04 

Half-life = 3.912 h Listed radiations 2.73E-01 
Decay mode(s): EC, {3+ Omitted radiations" 6.26E-03 

y(i) E(i) * Average energy (MeV) 
Radiation (Bq s)-l (MeV) y(i)xE(i) ** Each omitted transition contributes 

{3+ 7 l.09E-03 4.108E-01' 4.50E-04 
<0.100 % to L:y(i)x E(i) in its category. 

{3+ 8 5.97E-04 4.157E-0l' 2.48E-04 Ba-133 daughter is radioactive. 
{3+ 9 1.09E-01 5.386E-0l' 5.89E-02 
-y± 2.23E-01 5.110E-01 1.14E-01 
ce-L 1 ,-y1 6.74E-01 6.338E-03 4.27E-03 
Ce-L2, "I 1 6.08E-02 6.703E-03 4.08E-04 
Ce-L3, "I 1 1.39E-02 7.080E-03 9.86E-05 
ce-M, "11 1.53E-01 1. 126E-02' 1.73E-03 
ce-N+,-y1 5.18E-02 1.233E-02' 6.38E-04 
"1 9 2.48E-02 2.788E-0l 6.92E-03 
ce-K, "I 9 1.27E-03 2.414E-01 3.05E-04 
"I 12 1.40E-02 2.90lE-01 4.06E-03 
ce-K, "112 6.44E-04 2.526E-01 l.63E-04 
"I 13 4.32E-03 2.912E-01 l.26E-03 
"I 15 l.63E-02 3.024E-01 4.94E-03 
ce-K, "115 6.74E-04 2.649E-0l l.79E-04 
"1 25 7.69E-04 3.853E-01 2.96E-04 

"1 36 7.99E-04 5.275E-01 4.2lE-04 

"1 37 4.96E-04 5.348E-0l 2.65E-04 
"1 39 1.4lE-03 5.560E-01 7.86E-04 
"141 5.36E-03 5.652E-01 3.03E-03 
"142 2.08E-03 5.673E-01 l.l8E-03 
"1 45 1. 74E-03 5.847E-01 1.02E-03 
"147 3.94E-03 5.959E-01 2.35E-03 
"1 49 8.16E-03 6.182E-01 5.04E-03 
"1 50 5.33E-03 6.215E-01 3.31E-03 
"1 51 1.39E-03 6.306E-01 8.76E-04 
"1 52 9.67E-03 6.328E-01 6.12E-03 
"1 54 9.35E-04 6.642E-0l 6.2lE-04 
"1 55 3.47E-04 6.720E-0l 2.33E-04 
"1 63 4.86E-04 7.518E-0l 3.65E-04 
"1 66 4.19E-04 8.100E-01 3.39E-04 
"1 68 4.69E-03 8.462E-01 3.97E-03 
"1 70 2.4lE-04 8.504E-01 2.05E-04 
-y7l 3.82E-03 8.585E-0l 3.28E-03 
"1 73 4.12E-04 8.748E-0l 3.60E-04 
"I 78 9.62E-04 9.116E-01 8.77E-04 
"1 80 2.23E-04 9.239E-Ol 2.06E-04 
"1 84 6.94E-04 1.009E+OO 7.OlE-04 
"1 88 8.38E-04 l.062E+00 8.90E-04 
"1 90 l.9lE-03 l.100E+00 2.lOE-03 
"1 96 2.06E-04 1.199E+00 2.47E-04 
"1 97 4.36E-04 1.212E+00 5.29E-04 
"1 101 2.43E-04 1. 26 lE+OO 3.06E-04 
"1 102 6.32E-04 1. 284E+00 8.12E-04 
"1 103 2.28E-04 1.317E+00 3.OlE-04 
"1 120 4.14E-04 1.608E+00 6.66E-04 
K"'l X-ray 3.58E-Ol 3.219E-02 1.l5E-02 
K"'2 X-ray l.94E-01 3.182E-02 6.18E-03 
K/31 X-ray 6.94E-02 3.638E-02 2.52E-03 
K/32 X-ray 2.50E-02 3.728E-02 9.33E-04 
K/33 X-ray 3.58E-02 3.630E-02 1.30E-03 
L", X-ray 5.65E-02 4.465E-03' 2.52E-04 
L/3 X-ray 8.66E-02 4.900E-03* 4.24E-04 
Auger-KLL 4.88E-02 2.618E-02* 1.28E-03 
Auger-KLX 2.3lE-02 3.075E-02* 7.lOE-04 
Auger-KXY 3.19E-03 3.527E-02* 1.12E-04 
Auger-LMM 8.04E-Ol 3.68lE-03* 2.96E-03 
Auger-LMX 4.84E-Ol 4.650E-03* 2.25E-03 
Auger-LXY 7.80E-02 5.340E-03* 4. 17E-04 
Auger-MXY 2.54E+00 9.193E-04' 2.33E-03 
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lAERI-Data/Code 99-035 

58-Ce-130 'Y 37 l.61E-02 2.565E-01 4.13E-03 
ce-K, 'Y 37 1.12E-03 2.176E-01 2043E-04 

14-JUN-98 'Y 38 2.94E-03 2.669E-01 7.84E-04 
'Y 39 4.62E-02 2.673E-01 l.24E-02 

Half-life = 22.9 m ce-K, 'Y 39 2.52E-03 2.284E-01 5.76E-04 
Decay mode(s): EC, (3+ 'Y 40 8.81E-03 2.742E-01 2.41E-03 

ce-K, 'Y 40 5.12E-04 2.353E-01 l.20E-04 
y(i) E(i) 'Y 41 2.40E-03 2.948E-01 7.07E-04 

Radiation (Bq S)-1 (MeV) y(i)xE(i) 'Y 42 7.77E-03 3.005E-01 2.33E-03 
ce-K, 'Y 42 3.55E-04 2.616E-01 9.28E-05 

(3+ 9 6.03E-04 3.058E-01* l.84E-04 'Y 43 l.01E-02 3.041E-01 3.07E-03 
(3+ 11 5.02E-04 3.258E-01* l.64E-04 ce-K, 'Y 43 3.69E-04 2.652E-01 9.78E-05 
(3+ 13 7.03E-04 3.405E-01* 2040E-04 'Y 44 5.14E-02 3.075E-01 l.58E-02 
(3+ 16 3.01E-04 30467E-01* l.05E-04 ce-K, 'Y 44 l.81E-03 2.686E-01 4.87E-04 
(3+ 18 3.01E-04 3.815E-01* 1.15E-04 'Y 45 2.36E-03 3.133E-01 7040E-04 
(3+ 19 l.00E-03 3.859E-01* 3.88E-04 'Y 47 2.33E-03 3.339E-01 7.77E-04 
(3+ 20 9.04E-04 4.005E-01* 3.62E-04 'Y 48 1.53E-02 30406E-01 5.22E-03 
(3+ 21 4.02E-04 4.019E-01* 1.62E-04 ce-K, 'Y 48 3.96E-04 3.017E-01 1.20E-04 
(3+ 22 3.01E-03 4.181E-01* 1.26E-03 'Y 49 1.08E-02 30468E-01 3.75E-03 
(3+ 23 3.01E-03 4.390E-01* 1.32E-03 ce-K, 'Y 49 3040E-04 3.079E-01 1.05E-04 
(3+ 24 3.0lE-02 4.780E-01* 1.44E-02 'Y 50 6.12E-03 3.508E-01 2.15E-03 
(3+ 25 5.02E-04 4.871E-01* 2045E-04 ce-K, 'Y 50 2.38E-03 3.119E-01 7043E-04 
'Y± 8.50E-02 5.11OE-01 4.34E-02 ce-Ll, 'Y 50 3.62E-04 30445E-01 l.25E-04 
ce-K, 'Y 3 6.13E-03 2.068E-02 1.27E-04 'Y 51 6.80E-03 3.848E-01 2.62E-03 
ce-K, 'Y 8 1.65E-03 4.898E-02 8.08E-05 ce-K, 'Y 51 l.89E-03 30459E-01 6.52E-04 
'Y9 8.59E-03 8.890E-02 7.64E-04 ce-Ll, 'Y 51 2.81E-04 3.785E-0l 1.07E-04 
ce-K, 'Y 9 L13E-02 4.998E-02 5.63E-04 'Y 52 2.22E-03 3.870E-01 8.59E-04 
ce-Ll, 'Y 9 1.40E-03 8.263E-02 1.15E-04 'Y 54 3044E-03 3.930E-01 1.35E-03 
ce-K, 'Y 10 3.68E-03 50438E-02 2.00E-04 'Y 55 6.80E-03 4.302E-01 2.93E-03 
ce-K, 'Y 11 1.95E-03 6.498E-02 1.27E-04 ce-K, 'Y 55 l.26E-03 3.913E-01 4.94E-04 
'Y 12 1.40E-02 l.093E-01 1.53E-03 ce-L 1 , 'Y 55 1.84E-04 4.239E-01 7.82E-05 
ce-K, 'Y 12 1.0lE-02 7.038E-02 7.14E-04 'Y 56 2.51E-03 4.315E-01 1.08E-03 
Ce-Ll, 'Y 12 1.26E-03 1.030E-01 1.30E-04 ce-K, 'Y 56 4.60E-04 3.926E-01 l.8lE-04 
'Y 13 2.76E-02 l.l04E-Ol 3.04E-03 'Y 57 6.09E-03 40432E-01 2.70E-03 
ce-K, 'Y 13 2.51E-02 7.148E-02 1. 79E-03 ce-K, 'Y 57 1.02E-03 4.043E-01 4.11E-04 
ce-Ll, 'Y 13 2.29E-03 1.04lE-01 2.38E-04 'Y 58 4.65E-03 40442E-01 2.07E-03 
ce-L2, 'Y 13 4.13E-03 1.045E-0l 4.31E-04 'Y 59 6.66E-03 4.633E-01 3.09E-03 
ce-L3, 'Y 13 4044E-03 l.049E-01 4.66E-04 'Y 60 1. 97E-03 4.705E-01 9.26E-04 
ce-M, 'Y 13 2.38E-03 l.093E-0l* 2.60E-04 'Y 61 3.72E-03 4.770E-01 1. 78E-03 
ce-K, 'Y 15 l.36E-03 9.208E-02 1.25E-04 ce-K, 'Y 61 4.80E-04 4.38lE-01 2.lOE-04 
'Y 16 3.58E-01 1.311E-01 4.69E-02 'Y 62 3.72E-03 4.780E-01 1. 78E-03 
ce-K, 'Y 16 l.91E-01 9.218E-02 1.76E-02 'Y 63 2.36E-03 4.817E-01 1.14E-03 
ce-Ll, 'Y 16 1.80E-02 1.248E-01 2.25E-03 ce-K, 'Y 63 2.94E-04 40428E-01 1.30E-04 
Ce-L2, 'Y 16 2042E-02 1.252E-01 3.02E-03 'Y 64 3047E-03 5.200E-01 l.81E-03 
ce-L3, 'Y 16 2048E-02 l.256E-01 3.12E-03 'Y 65 3.90E-03 5.240E-01 2.04E-03 
ce-M, 'Y 16 1.46E-02 1.300E-01* 1.89E-03 'Y 66 4040E-03 5.288E-01 2.33E-03 
ce-N+, 'Y 16 3.84E-03 1.311E-01* 5.04E-04 'Y 67 2.86E-03 5.35lE-01 1.53E-03 
'Y 17 4.90E-02 1.364E-01 6.68E-03 'Y 68 7.16E-03 50417E-0l 3.88E-03 
ce-K, 'Y 17 1.9lE-02 9.748E-02 1.86E-03 'Y 70 4.80E-03 5.662E-01 2.72E-03 
ce-Ll, 'Y 17 2.36E-03 1.301E-01 3.07E-04 'Y71 3.97E-03 5.892E-01 2.34E-03 
ce-K, 'Y 18 1.33E-03 9.768E-02 1.30E-04 ce-K, 'Y 71 2048E-04 5.503E-01 1.37E-04 
'Y 21 7.52E-03 1.630E-0l 1.23E-03 'Y 72 1.50E-03 5.907E-01 8.88E-04 
ce-K, 'Y 21 1.78E-03 l.241E-01 2.21E-04 'Y 74 5.37E-03 6.058E-01 3.25E-03 
'Y 25 l.26E-02 1. 769E-01 2.23E-03 'Y 75 5.37E-03 6.068E-01 3.26E-03 
ce-K, 'Y 25 2.39E-03 1.380E-01 3.29E-04 ce-K, 'Y 75 3.04E-04 5.679E-01 1.73E-04 
'Y 26 8.56E-03 1.832E-01 1.57E-03 'Y 76 2.18E-03 60453E-01 1.4lE-03 
ce-K, 'Y 26 lo47E-03 l.443E-01 2. 13E-04 'Y 77 1.36E-03 6.942E-01 9044E-04 
'Y 28 8.77E-03 1.969E-01 1.73E-03 'Y 79 2.72E-03 7.186E-01 l.96E-03 
ce-K, 'Y 28 1. 24E-03 1.580E-01 1.96E-04 'Y 80 3.26E-03 7.249E-01 2.36E-03 
'Y 29 4.24E-02 2.096E-01 8.89E-03 'Y 81 3.90E-03 7.373E-01 2.88E-03 
ce-K, 'Y 29 5.07E-03 1.707E-01 8.66E-04 'Y 82 1.l3E-02 7.522E-01 8.51E-03 
Ce-Ll, 'Y 29 6.24E-04 2.033E-01 1.27E-04 'Y 83 2.22E-03 7.652E-01 1.70E-03 
'Y 30 3.04E-03 2.099E-01 6.39E-04 'Y 84 1.61E-03 7.825E-01 l.26E-03 
'Y 32 5.63E-02 2.198E-01 l.24E-02 'Y 85 1.79E-03 8.105E-01 l.45E-03 
ce-K, 'Y 32 5.72E-03 1.809E-01 l.03E-03 'Y 86 6.09E-03 8.120E-01 4.94E-03 
ce-L 1 , 'Y 32 5.93E-04 2.135E-01 1.27E-04 'Y 87 4.65E-03 8.180E-01 3.81E-03 
Ce-L2, 'Y 32 3.67E-04 2.139E-01 7.85E-05 'Y 88 2.54E-03 8.283E-01 2.11E-03 
'Y 33 2.94E-03 2.305E-01 6.77E-04 'Y 89 3.72E-03 80456E-01 3.15E-03 
'Y 34 2.54E-03 20401E-01 6.lOE-04 'Y 90 1.37E-02 . 8.563E-01 1.17E-02 
'Y 35 2.08E-03 2.484E-01 5.16E-04 'Y 91 1.07E-02 8.612E-01. 9.22E-03 
'Y 36 1.44E-02 2.537E-01 3.66E-03 'Y 92 1.17E-02 8.894E-01 1.04E-02 
ce-K, 'Y 36 1.03E-03 2.148E-01 2.21E-04 
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JAERI-Data/Code 99-035 

"193 4.90E-03 9.0l3E-0l 4.42E-03 
"194 1.36E-03 9.220E-Ol 1. 25E-03 
"1 95 5.73E-03 9.483E-Ol 5.43E-03 
"1 96 3.76E-02 9.772E-0l 3.67E-02 
ce-K, "I 96 9.33E-05 9.383E-0l 8.75E-05 
"197 2.51E-03 9.866E-0l 2.47E-03 
"1 98 1.93E-03 1.033E+00 2.00E-03 
"199 7.05E-03 1.038E+00 7.32E-03 
"I 100 7.20E-03 1.066E+00 7.67E-03 
'YIOl 2.72E-03 1.069E+00 2.91E-03 
"I 102 1.32E-03 1.124E+00 1.49E-03 
"I 103 9.84E-03 1.158E+00 1.14E-02 
"I 104 2.00E-03 1.164E+00 2.33E-03 
"I 105 1.85E-02 1.l97E+00 2.21E-02 
"I 106 2.OlE-02 1. 289E+00 2.59E-02 
"I 107 2.04E-03 1.300E+00 2.65E-03 
"I 108 2.04E-03 1. 431E+00 2.92E-03 
Kc'I X-ray 5.35E-Ol 3.344E-02 1. 79E-02 
KCt2 X-ray 2.91E-Ol 3.303E-02 9.62E-03 
Ki31 X-ray 1.04E-Ol 3. 780E-02 3.94E-03 
Ki32 X-ray 3.90E-02 3.875E-02 1.51E-03 
Ki33 X-ray 5.40E-02 3. 772E-02 2.04E-03 
Auger-KLL 6.88E-02 2.714E-02' 1.87E-03 
Auger-KLX 3.30E-02 3.191E-02' 1.05E-03 
Auger-KXY 4.57E-03 3.663E-02' 1.68E-04 
Auger-LMM 6.42E-0l 3.710E-03' 2.38E-03 
Auger-LMX 3.74E-0l 4.713E-03' 1.76E-03 
Auger-LXY 5.96E-02 5.447E-03' 3.25E-04 
Auger-MXY 2.OlE+00 9.847E-04' 1.98E-03 

Listed X, "I and 'Y± radiations 4. 79E-0l 
Omitted X, "I and 'Y± radiations" 6.70E-03 
Listed {3, ce and Auger radiations 7.33E-02 
Omitted (3, ce and Auger radiations" 4.34E-03 
Listed radiations 5.52E-Ol 
Omitted radiations" 1.l0E-02 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to I>(i)xE(i) in its category. 

La-130 daughter is radioactive. 
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JAERI-Data/Code 99-035 

58-Ce-131 ,42 6.44E-03 6.259E-Ol 4.03E-03 
,43 1.11E-02 6.349E-Ol 7.05E-03 

l4-DEC-94 ,44 5.55E-03 6.380E-Ol 3.54E-03 
,45 1.18E-02 6.447E-Ol 7.59E-03 

Half-life = lD.2 m ,46 1.60E-02 6.572E-Ol 1.05E-02 
Decay mode(s): EC, (3+ ,47 4.44E-03 6.836E-Ol 3.04E-03 

,48 5.99E-03 6.948E-Ol 4.l6E-03 
y(i) E(i) ,49 6.66E-03 7.027E-Ol 4.68E-03 

Radiation (Bq s)-1 (MeV) y(i) xE(i) ,50 9.lDE-03 7.l57E-01 6.5lE-03 
,51 1. 55E-02 7.506E-Ol 1.17E-02 

(3+ 1 1.2lE-02 4.9l6E-Ol' 5.96E-03 ,52 5.99E-03 8.007E-Ol 4.80E-03 
(3+ 2 3.03E-03 5.005E-Ol' 1.52E-03 ,53 5.33E-02 8.358E-Ol 4.45E-02 
(3+ 3 6.06E-03 5.5l5E-Ol' 3.34E-03 , 54 1.95E-02 8.664E-Ol 1.69E-02 
(3+ 4 1.62E-02 8.879E-Ol' 1.44E-02 ,55 3.l3E-02 8.86lE-01 2.77E-02 
(3+ 5 1.52E-02 9.393E-Ol' 1.42E-02 ,56 1.09E-02 9.ll3E-01 9.9lE-03 
(3+ 6 3.33E-02 1.0l6E+00' 3.39E-02 ,57 8.88E-03 9.l29E-01 8.llE-03 
(3+ 7 4.34E-02 1.087E+00' 4.72E-02 ,58 7.99E-03 9.302E-Ol 7.43E-03 
(3+ 8 2.93E-02 1.146E+00' 3.36E-02 ,59 4.44E-03 9.500E-Ol 4.22E-03 
(3+ 9 4.l4E-02 l.l55E+00' 4.78E-02 ,60 1.69E-02 9.649E-Ol 1.63E-02 
(3+ lD 3.33E-02 l.l63E+00' 3.88E-02 ,61 3.55E-03 9.797E-Ol 3.48E-03 
(3+ 11 7.07E-03 1.165E+00' 8.24E-03 ,62 8.88E-03 1.024E+00 9.lDE-03 
(3+ 12 5.76E-02 1.268E+00' 7.30E-02 ,63 6.88E-03 1.050E+00 7.23E-03 
(3+ 13 8.08E-02 1.29lE+00* 1.04E-Ol ,64 7.33E-03 1.058E+00 7.75E-03 
(3+ 14 9.09E-02 1.346E+00' 1. 22E-0l ,65 1.40E-02 1.06lE+00 1.48E-02 ,± 9.39E-Ol 5.ll0E-0l 4.80E-Ol ,66 6.66E-03 1.071E+00 7.l3E-03 
, 1 9.55E-02 2.620E-02 2.50E-03 ,67 6.66E-03 1.075E+00 7.l6E-03 
Ce-L1, , 1 4.98E-Ol 1.993E-02 9.92E-03 ,68 4.44E-03 l.ll5E+OO 4.95E-03 
ce-L2, , 1 7.5lE-02 2.03lE-02 1.53E-03 ,69 4.44E-03 1.120E+OO 4.97E-03 
Ce-L3, , 1 5.52E-02 2.072E-02 1.l4E-03 ,70 1.5lE-02 1.13lE+00 1.71E-02 
ce-M, , 1 1.3lE-01 2.508E-02' 3.27E-03 ,71 2.3lE-02 l.l67E+00 2.69E-02 
ce-N+, , 1 3.45E-02 2.620E-02* 9.05E-04 ,72 3.55E-03 1.1 74E+OO 4.l7E-03 
ce-K, , 2 1.52E-02 3.978E-02 6.05E-04 ,73 4.44E-03 l.l87E+00 5.27E-03 
"14 9.77E-02 1.192E-01 1.16E-02 ,74 1.44E-02 1. 239E+00 1.79E-02 
ce-K, , 4 7.26E-02 8.026E-02 5.83E-03 ,75 4.44E-03 1.295E+00 5.75E-03 
ce-L1, , 4 9.OlE-03 1.129E-Ol 1.02E-03 ,76 1.78E-02 1.302E+00 2.3lE-02 
,5 2.04E-02 1.454E-Ol 2.97E-03 ,77 1.07E-02 1.358E+00 1.45E-02 
ce-K, , 5 8.03E-03 1.065E-Ol 8.55E-04 , 78 7.99E-03 1.382E+00 l.lDE-02 
,8 2.22E-Ol 1.694E-Ol 3.76E-02 ,79 5.77E-03 1.4l8E+OO 8.l8E-03 
ce-K, ,8 5.32E-02 1.305E-Ol 6.94E-03 ,80 1.3lE-02 1. 449E+00 1.90E-02 
ce-L1, , 8 6.57E-03 1.632E-Ol 1.07E-03 , 81 7.33E-02 1.470E+00 1.08E-Ol 
, 13 5.33E-02 2.448E-Ol 1.30E-02 ,82 8.44E-03 1.48lE+00 1.25E-02 
ce-K, , 13 4.l8E-03 2.059E-Ol 8.6lE-04 ,83 1.98E-02 1.488E+00 2.94E-02 
, 14 1. 78E-02 2.642E-Ol 4.69E-03 ,84 9.lDE-03 1. 530E+00 1.39E-02 
, 15 2.66E-02 2.716E-Ol 7.24E-03 ,85 4.22E-03 1.56lE+00 6.59E-03 
, 16 6.22E-03 2.76lE-01 1.72E-03 ,86 2.24E-02 1.694E+00 3.80E-02 
, 17 1.15E-02 3.030E-0l 3.50E-03 ,87 4.88E-03 1. 714E+00 8.37E-03 
, 18 1.22E-02 3.269E-Ol 3.99E-03 ,88 2.89E-03 1. 749E+00 5.05E-03 
, 19 6.66E-03 3.532E-Ol 2.35E-03 ,89 1.71E-02 1. 775E+OO 3.03E-02 
,20 1.33E-02 3.908E-Ol 5.2lE-03 ,90 6.22E-03 1.807E+00 1.12E-02 
, 21 3.33E-02 3.925E-Ol 1.3lE-02 ,91 4.44E-03 1.864E+OO 8.28E-03 
, 22 7.77E-02 3.953E-Ol 3.07E-02 ,92 6.66E-03 1.884E+00 1.25E-02 
ce-K, , 22 1. 74E-03 3.564E-Ol 6.2lE-04 ,93 9.55E-03 2.039E+OO 1.95E-02 
,23 1.86E-02 4.036E-Ol 7.53E-03 ,94 5.77E-03 2.l47E+00 1.24E-02 
,24 1.5lE-01 4.l42E-01 6.25E-02 K"'l X-ray 2.98E-Ol 3.344E-02 9.96E-03 
ce-K, , 24 2.20E-03 3.753E-Ol 8.25E-04 K"'2 X-ray 1.62E-Ol 3.303E-02 5.36E-03 
,25 2.9lE-02 4.2l5E-01 1.23E-02 Ki31 X-ray 5.8lE-02 3.780E-02 2.20E-03 
,26 2.58E-02 4.337E-Ol 1.12E-02 Auger-KLL 3.83E-02 2.714E-02' 1.04E-03 
,27 3.55E-02 4.427E-Ol 1.57E-02 Auger-LMM 6.74E-Ol 3.806E-03* 2.57E-03 
,28 6.66E-03 4.598E-Ol 3.06E-03 Auger-LMX 4.03E-Ol 4.822E-03· 1.94E-03 
,29 9.lDE-03 4.706E-Ol 4.28E-03 Auger-MXY 2.l4E+00 9.752E-04' 2.08E-03 
,30 4.00E-02 4. 759E-0l 1.90E-02 
, 31 4.44E-03 4.897E-Ol 2.l7E-03 Listed X, , and ,± radiations 1.6lE+00 
,32 2.62E-02 5.479E-Ol 1.44E-02 Omitted X, , and ,± radiations" 8.2lE-03 
,33 6.44E-03 5.622E-Ol 3.62E-03 Listed (3, ce and Auger radiations 5.92E-Ol 
,34 4.44E-03 5.642E-Ol 2.5lE-03 Omitted (3, ce and Auger radiations" 1.02E-02 
,35 2.24E-02 5.838E-Ol 1.3lE-02 Listed radiations 2.20E+00 
,36 6.22E-03 5.884E-0l 3.66E-03 Omitted radiations" 1.84E-02 
,37 2.62E-02 5.985E-Ol 1.57E-02 
,38 3.33E-02 6.029E-Ol 2.0lE-02 
,39 1.71E-02 6.076E-0l 1.04E-02 
,40 l.l8E-02 6.l46E-0l 7.23E-03 
, 41 4.44E-03 6.l64E-01 2.74E-03 
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* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Z:=y(i)xE(i) in its category. 

La-131 daughter is radioactive. 

JAERI-Data/Code 99-035 
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J AERI -Data/Code 99-035 

58-Ce-132 'Y 40 1.13E-02 3.685E-Ol 4.16E-03 
ce-K, 'Y 40 2.71E-04 3.296E-Ol 8.95E-05 

16-MAR-92 'Y 41 1.35E-03 3.692E-Ol 4.99E-04 
'Y 43 1. 93E-03 3.898E-Ol 7.54E-04 

Half-life = 3.51 h 'Y 44 1.16E-02 4.247E-Ol 4.93E-03 
Decay mode(s); Ee ce-K, 'Y 44 1.89E-04 3.857E-Ol 7.30E-05 

'Y 45 9.67E-03 4.315E-Ol 4.17E-03 
y(i) E(i) ce-K, 'Y 45 1.49E-04 3.926E-Ol 5.87E-05 

Radiation (Bq S)-I (MeV) y(i) xE(i) 'Y 46 2.24E-02 4.514E-Ol 1.01E-02 
ce-K, 'Y 46 3.60E-04 4.125E-Ol 1.48E-04 

ce-L1 , 'Y 2 1.20E-02 2.038E-02 2.45E-04 Ce-Ll, 'Y 46 4.41E-05 4.452E-Ol 1. 96E-05 
Ce-L2, 'Y 2 1.20E-03 2.076E-02 2.50E-05 'Y 47 1.90E-03 4.609E-Ol 8.76E-04 
ce-M, 'Y 2 2.83E-03 2.553E-02- 7.21E-05 'Y 48 2.28E-03 4.663E-01 1.06E-03 
ce-N+, 'Y 2 7.53E-04 2.665E-02- 2.01E-05 'Y 49 3.05E-03 4.929E-Ol 1.50E-03 
ce-Ll, 'Y 3 9.00E-03 2.844E-02 2.56E-04 'Y 51 2.67E-03 5. 148E-01 1.38E-03 
Ce-L2, 'Y 3 8.65E-04 2.882E-02 2.49E-05 'Y 52 4.18E-03 5.238E-Ol 2.19E-03 
ce-M, 'Y 3 2. 11E-03 3.359E-02- 7.07E-05 'Y 53 1.01E-02 5.764E-Ol 5.80E-03 
ce-N+, 'Y 3 5.73E-04 3.471E-02- 1. 99E-05 ce-K, 'Y 53 7.79E-05 5.375E-Ol 4.19E-05 
ce-K, 'Y 4 6.18E-03 8.805E-03 5.44E-05 'Y 54 1. 55E-03 6.067E-Ol 9.39E-04 
Ce-Ll, 'Y 4 7.64E-04 4.146E-02 3.17E-05 'Y 55 6.97E-04 7.317E-Ol 5.lOE-04 
ce-K, 'Y 5 7.09E-03 2.257E-02 1.60E-04 'Y 56 1.16E-03 8.203E-Ol 9.52E-04 
Ce-Ll, 'Y 5 8.77E-04 5.522E-02 4.84E-05 K"" X-ray 4.31E-Ol 3.344E-02 1.44E-02 
ce-K, 'Y 6 3.70E-03 2.335E-02 8.64E-05 K"'2 X-ray 2.35E-Ol 3.303E-02 7. 76E-03 
ce-Ll, 'Y 6 4.58E-04 5.600E-02 2.56E-05 K{3, X-ray 8.41E-02 3.780E-02 3.18E-03 
ce-K, 'Y 13 4.lOE-04 8.474E-02 3.47E-05 K{32 X-ray 3.15E-02 3.875E-02 1.22E-03 
ce-K, 'Y 15 4.48E-04 8.880E-02 3.98E-05 K{33 X-ray 4.36E-02 3.772E-02 1.64E-03 
ce-K, 'Y 18 3.09E-04 9.874E-02 3.05E-05 Auger-KLL 5.55E-02 2.714E-02- 1.51E-03 
'Y 19 4.95E-03 1.422E-01 7.04E-04 Auger-KLX 2.66E-02 3.191E-02- 8.48E-04 
ce-K, 'Y 19 1.73E-03 1.033E-Ol 1.79E-04 Auger-KXY 3.69E-03 3.663E-02- 1.35E-04 
ce-Ll, 'Y 19 2. 12E-04 1.359E-Ol 2.88E-05 Auger-LMM 5.11E-Ol 3.718E-03- 1.90E-03 
'Y 21 1.05E-Ol 1.554E-Ol 1.64E-02 Auger-LMX 2.99E-Ol 4.723E-03- 1.41E-03 
ce-K, 'Y 21 6.30E-03 1.164E-01 7.33E-04 Auger-LXY 4.76E-02 5.457E-03- 2.60E-04 
ce-L" 'Y 21 6.63E-04 1.491E-Ol 9.89E-05 Auger-MXY 1.60E+00 9.852E-04* 1.58E-03 
ce-M, 'Y 21 1. 72E-04 1.542E-Ol* 2.65E-05 ~E 3.71E-Ol 1.249E-04- 4.64E-05 
'Y 23 1. 93E-03 1.768E-Ol 3.42E-04 
ce-K, 'Y 23 3.78E-04 1.379E-Ol 5.21E-05 Listed X, 'Y and 'Y± radiations 2.70E-Ol 
'Y 24 7.74E-Ol 1.821E-Ol 1.41E-Ol Omitted X, 'Y and 'Y± radiations-- 1.91E-03 
ce-K, 'Y 24 3.00E-02 1.432E-Ol 4.29E-03 Listed (3, ce and Auger radiations 1.78E-02 
ce-L1 , 'Y 24 3.20E-03 1. 758E-Ol 5.63E-04 Omitted (3, ce and Auger radiations-- 6.28E-04 
Ce-L2, 'Y 24 3.29E-04 1.762E-Ol 5.80E-05 Listed radiations 2.88E-Ol 
ce-La, 'Y 24 4.15E-04 1.766E-Ol 7.33E-05 Omitted radiations*- 2.53E-03 
ce-M, 'Y 24 8.12E-04 1.81OE-Ol- 1.47E-04 
ce-N+, 'Y 24 2.17E-04 1.821E-Ol* 3.96E-05 * Average energy (MeV) 
'Y 25 2.67E-02 1.900E-Ol 5.07E-03 ** Each omitted transition contributes 
ce-K, 'Y 25 4.17E-03 1.511E-Ol 6.31E-04 <0.100 % to Ly(i)xE(i) in its category. 
Ce-Ll, 'Y 25 5.07E-04 1.838E-Ol 9.32E-05 
ce-M, 'Y 25 1.23E-04 1.889E-Ol- 2.33E-05 La-132 daughter is radioactive. 
ce-K, 'Y 26 1.81E-04 1.609E-Ol 2.92E-05 
'Y 27 1.39E-03 2.058E-Ol 2.87E-04 
ce-K, 'Y 27 1.75E-04 1.669E-Ol 2.92E-05 
'Y 28 4.95E-02 2.168E-Ol 1.07E-02 
ce-K, 'Y 28 1.20E-03 1.779E-Ol 2. 13E-04 
ce-L1 , 'Y 28 1.30E-04 2.106E-Ol 2.73E-05 
'Y 30 1. 78E-03 2.247E-01 4.00E-04 
ce-K, 'Y 30 1.76E-04 1.858E-Ol 3.27E-05 
'Y 31 1.86E-03 2.469E-Ol 4.59E-04 
ce-K, 'Y 31 1.43E-04 2.080E-Ol 2.97E-05 
'Y 32 2.24E-02 2.515E-Ol 5.64E-03 
ce-K, 'Y 32 1.61E-03 2.125E-Ol 3.42E-04 
Ce-Ll, 'Y 32 1.93E-04 2.452E-Ol 4.74E-05 
'Y 33 4. 72E-03 2.681E-01 1.27E-03 
ce-K, 'Y 33 2.91E-04 2.292E-Ol 6.67E-05 
'Y 34 1.93E-02 2.791E-Ol 5.40E-03 
ce-K, 'Y 34 2.40E-04 2.402E-Ol 5.76E-05 
'Y 35 9.53E-04 2.960E-Ol 2.82E-04 
'Y 36 2.09E-02 3.031E-Ol 6.33E-03 
ce-K, 'Y 36 9.33E-04 2.642E-Ol 2.46E-04 
ce-L1 , 'Y 36 1.15E-04 2.969E-Ol 3.40E-05 
'Y 37 1.24E-03 3.248E-Ol 4.02E-04 
'Y 39 2.32E-02 3.296E-Ol 7.65E-03 
ce-K, 'Y 39 8.33E-04 2.907E-Ol 2.42E-04 
ce-Ll, 'Y 39 1.02E-04 3.234E-Ol 3.31E-05 
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JAERI-Data/Code 99-035 

58-Ce-133m "I 108 5.49E-03 6.783E-01 3.72E-03 
"I 110 4.12E-02 6.895E-01 2.84E-02 

06-0CT-95 ce-K, "I 110 2.34E-04 6.506E-01 L52E-04 
"I 116 4.90E-03 7.114E-01 3.49E-03 

Half-life = 4.9 h "I 127 9.64E-02 7.846E-01 7.57E-02 
Decay mode(s): EC, (3+ "I 134 8.90E-03 8.195E-01 7.29E-03 

"I 135 1.01E-02 8.294E-01 8.36E-03 
y(i) E(i) "I 136 4.27E-03 8.348E-01 3.57E-03 

Radiation (Bq s)-1 (MeV) y(i)xE(i) "I 138 4.98E-03 8.414E-01 4.19E-03 
"I 140 6.94E-03 8.623E-01 5.98E-03 

(3+ 13 3.84E-04 3.927E-01* L51E-04 "I 147 4.35E-03 9.061E-01 3.94E-03 
(3+ 14 3.84E-03 4.130E-01* L59E-03 "I 150 5.72E-03 9.437E-01 5.40E-03 
(3+ 16 L44E-03 4.550E-01* 6.56E-04 "I 151 L27E-02 9.510E-01 1.21E-02 
(3+ 17 4.80E-04 5. 117E-01* 2.46E-04 "I 155 9.76E-03 9.723E-01 9.49E-03 
(3+ 18 6.73E-04 5.244E-01* 3.53E-04 "I 156 7.53E-03 9.839E-01 7.41E-03 
(3+ 19 1.35E-03 5.282E-01* 7.10E-04 "I 158 2.94E-02 9.901E-01 2.91E-02 
(3+ 21 4.80E-04 5.858E-01* 2.81E-04 "I 161 3.53E-03 L004E+00 3.54E-03 
(3+ 22 2.69E-04 6.139E-01* 1.65E-04 "I 162 4.82E-03 L016E+00 4.90E-03 
(3+ 23 2.98E-03 6.264E-0l* 1.87E-03 "I 164 3.88E-03 1.022E+00 3.97E-03 
(3+ 24 9.61E-04 6.362E-01* 6. 11E-04 "I 170 4.70E-03 L085E+00 5.llE-03 
(3+ 25 3. 17E-03 6.387E-0l* 2.02E-03 "I 171 7.45E-03 L092E+00 8.13E-03 
(3+ 26 2.59E-03 6.568E-01* 1.70E-03 "I 172 4.70E-03 L092E+00 5.14E-03 
(3+ 27 L92E-03 6.648E-01* 1.28E-03 "I 177 4.82E-03 1.130E+00 5.45E-03 
(3+ 28 1.35E-02 8.204E-01* 1.10E-02 "I 181 4.43E-03 1.152E+00 5.10E-03 
(3+ 29 4.32E-03 8.537E-01* 3.69E-03 "I 182 6.62E-03 1.155E+00 7.65E-03 
'Y± 7.86E-02 5.110E-01 4.02E-02 "I 184 5.92E-03 1.172E+00 6.94E-03 
Ce-L2, "I 1 5.09E-03 2.765E-02 1.41E-04 "I 187 1.10E-02 1. 183E+00 L30E-02 
Ce-L3, "I 1 6.99E-03 2.806E-02 L96E-04 "I 189 4.63E-03 1.190E+00 5.51E-03 
"14 L92E-01 5.839E-02 1.12E-02 "I 190 6.31E-03 1.196E+00 7.55E-03 
ce-K, "I 4 L67E-01 1.947E-02 3.26E-03 "I 191 L57E-02 L200E+00 L88E-02 
ce-Ll, "I 4 L57E-02 5.212E-02 8.17E-04 "I 192 6.12E-03 1.207E+00 7.38E-03 
Ce-L2, "I 4 3.79E-03 5.250E-02 L99E-04 "I 193 7.84E-03 1.213E+00 9.51E-03 
Ce-L3, "I 4 5.33E-03 5.291E-02 2.82E-04 "I 197 5.02E-03 L234E+00 6.19E-03 
ce-M, "I 4 5.09E-03 5.727E-02* 2.92E-04 "1201 3.33E-03 L252E+00 4.17E-03 
"1 9 5.14E-02 8. 794E-02 4.52E-03 "1202 3.92E-03 1.258E+00 4.93E-03 
ce-K, "I 9 6.96E-02 4.901E-02 3.41E-03 "1203 4.70E-03 L258E+00 5.92E-03 
ce-L 1 , "I 9 8.61E-03 8.167E-02 7.03E-04 "1 204 3.61E-03 L266E+00 4.56E-03 
ce-M, "I 9 L97E-03 8.682E-02* L71E-04 "1205 3.72E-03 1.271E+00 4.73E-03 
ce-K, "I 10 L79E-02 5.834E-02 L05E-03 "1206 6.27E-03 1.277E+00 8.01E-03 
Ce-Ll, "I 10 2.20E-03 9.099E-02 2.OlE-04 "1 207 8.58E-03 L288E+00 Ll1E-02 
"I 15 L79E-01 L308E-01 2.34E-02 "1208 2.98E-03 1.294E+00 3.86E-03 
ce-K, "I 15 7.93E-02 9.188E-02 7.29E-03 "1 215 2.82E-03 1.348E+00 3.80E-03 
Ce-Ll, "I 15 9.68E-03 L245E-01 L21E-03 "1217 6.04E-03 1.362E+00 8.22E-03 
Ce-L2, "I 15 1.32E-03 L249E-01 L65E-04 "1 220 L72E-02 1. 377E+00 2.38E-02 
ce-M, "I 15 2.46E-03 L297E-01* 3.19E-04 "1221 2.51E-03 L380E+00 3.46E-03 
ce-K, "I 23 2.49E-03 1.397E-01 3.47E-04 "1227 L20E-02 1.432E+00 L72E-02 
ce-K, "I 31 9.lOE~04 2.100E-01 1.91E-04 "1 233 6.66E-03 1.465E+00 9.76E-03 
"1 33 L74E-02 2.614E-01 4.55E-03 "1 234 2.78E-03 L472E+00 4.10E-03 
ce-K, "I 33 1.l5E-03 2.225E-01 2.55E-04 "1235 3.21E-02 1.495E+00 4.81E-02 
"1 48 4.16E-02 3.464E-01 L44E-02 "1 236 2.90E-03 1.499E+00 4.35E-03 
ce-K, "148 U8E-03 3.075E-01 3.62E-04 "1237 4.74E-02 1.500E+00 7.12E-02 
"152 1.25E-02 3.642E-01 4.57E-03 "1 239 5.68E-03 1.521E+00 8.65E-03 
"I 61 L70E-02 4.048E-01 6.87E-03 "1240 2.47E-02 1.527E+00 3.77E-02 
ce-K, "I 61 L27E-03 3.659E-01 4.66E-04 "1242 3.61E-03 L558E+00 5.62E-03 
"1 68 3.53E-02 4.326E-01 1.53E-02 "1244 3.18E-03 L574E+00 5.00E-03 
ce-K, "I 68 5.45E-04 3.936E-01 2.15E-04 "1 245 2.39E-02 L585E+00 3.79E-02 
"170 9.41E-03 4.442E-01 4.18E-03 "1246 2.70E-03 L595E+00 4.32E-03 
"171 1.37E-02 4.442E-01 6.09E-03 "1251 4.51E-03 L637E+00 7.38E-03 
"172 9.96E-03 4.533E-01 4.51E-03 "1254 4.82E-03 L653E+00 7.97E-03 
"176 3.18E-02 4.755E-01 1.51E-02 "1 256 7.53E-03 1.664E+00 1.25E-02 
ce-K, "I 76 3.15E-04 4.366E-01 1. 37E-04 "1 257 2.59E-03 1.678E+00 4.34E-03 
"177 3.92E-01 4.772E-01 1.87E-01 "1260 2.94E-03 1.698E+00 4.99E-03 
ce-K, "I 77 3.85E-03 4.383E-01 1.69E-03 "1263 L28E-02 L720E+00 2.21E-02 
ce-Ll, "I 77 4.39E-04 4.710E-0l 2.07E-04 "1266 1.22E-02 L769E+00 2.16E-02 
"1 82 2.07E-01 5.104E-0l 1.06E-01 "1267 6.90E-03 L782E+00 1.23E-02 
ce-K, "I 82 2.12E-03 4.714E-01 9.98E-04 "1271 5.49E-03 L852E+00 L02E-02 
"183 3.14E-02 5.238E-01 L64E-02 "1 275 1.02E-02 1. 887E+00 L92E-02 
"I 85 2.94E-02 5.411E-01 1.59E-02 "1 279 2.98E-03 1.931E+00 5.75E-03 
"193 6.15E-03 5.811E-01 3.58E-03 "1280 2.86E-03 . L942E+00 5.56E-03 
"1 97 2.60E-02 6.118E-01 L59E-02 "1282 2.55E-03 1.963E+00 5.00E-03 
"199 1.65E-02 6.177E-01 L02E-02 "1 284 L36E-02 2.018E+00 2.75E-02 
"I 103 L97E-02 6.447E-01 1.27E-02 
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')' 286 6.98E-03 2.044E+00 
')' 294 5.96E-03 2.112E+00 
')' 295 1.25E-02 2.119E+00 
KCtl X-ray 5.52E-0l 3.344E-02 
KCt2 X-ray 3.OlE-Ol 3.303E-02 
KI3, X-ray 1.08E-Ol 3.780E-02 
Auger-KLL 7.lDE-02 2.714E-02' 
Auger-KLX 3.40E-02 3.l9lE-02' 
Auger-KXY 4.72E-03 3.663E-02' 
Auger-LMM 6.45E-Ol 3.71lE-03' 
Auger-LMX 3.76E-0l 4.714E-03' 
Auger-LXY 5.99E-02 5.447E-03' 
Auger-MXY 2.02E+00 9.853E-04' 

Listed X, ')' and ')'± radiations 
Omitted X, ')' and ')'± radiations" 
Listed (3, ce and Auger radiations 
Omitted (3, ce and Auger radiations" 
Listed radiations 
Omitted radiations" 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.200 % to I)(i)xE(i) in its category. 

La-l33 daughter is radioactive. 

JAERI-Data/Code 99-035 
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JAERI-Data/Code 99-035 

58-Ce-133 

06-0CT-95 

Half-life = 97 m 
Decay mode(s): EC, (3+ 

y(i) E(i) 
Radiation (Bq s)-l (MeV) y(i)xE(i) 

{3+ 1 1.80E-Ol 7.841E-0l" 1.41E-0l 
{3+ 2 1.70E-0l 8.188E-0l" 1.39E-0l 
-y± 7.00E-0l 5.110E-0l 3.58E-Ol 
-y 1 1.57E-0l 7.690E-02 1.21E-02 
ce-K, -y 1 3.14E-Ol 3.798E-02 1.19E-02 
ce-L1, -y 1 3.88E-02 7.063E-02 2.74E-03 
ce-M, -y 1 8.95E-03 7. 578E-02" 6. 79E-04 
-y2 4.50E-Ol 9.726E-02 4.38E-02 1~~Ce(97m) 
ce-K, -y 2 4.61E-Ol 5.834E-02 2.69E-02 
Ce-L1, -y 2 5.64E-02 9.099E-02 5.14E-03 112+ 0.0 

Ce-L2, -y 2 7.97E-03 9.137E-02 7.28E-04 
ce-L3, -y 2 5.15E-03 9.178E-02 4.72E-04 
ce-M, -y 2 1.45E-02 9.614E-02" 1.39E-03 
ce-N+, -y 2 3.98E-03 9.726E-02" 3.87E-04 
-y3 4.05E-03 1. 740E-0l 7.05E-04 
-y4 9.00E-03 3.767E-0l 3.39E-03 
-y5 1.12E-Ol 5.577E-0l 6.27E-02 
ce-K, -y 5 7.29E-04 5.188E-0l 3.78E-04 
K", X-ray 6.28E-0l 3.344E-02 2.lOE-02 
K"2 X-ray 3.42E-0l 3.303E-02 1.13E-02 
KJ31 X-ray 1.22E-0l 3.780E-02 4.63E-03 
KJ32 X-ray 4.58E-02 3.875E-02 1. 78E-03 
KJ33 X-ray 6.34E-02 3.772E-02 2.39E-03 
Auger-KLL 8.08E-02 2.714E-02" 2.19E-03 
Auger-KLX 3.87E-02 3.191E-02" 1.23E-03 
Auger-LMM 7.25E-0l 3.711E-03" 2.69E-03 
Auger-LMX 4.23E-0l 4.714E-03" 1.99E-03 112+ 
Auger-LXY 6.73E-02 5.448E-03" 3.67E-04 
Auger-MXY 2.27E+00 9.856E-04" 2.24E-03 

3/2+ 

Listed X, -y and -y± radiations 5.22E-0l 
Omitted X, -y and -y± radiations"" 7.78E-04 5/2+ 0.0 

Listed {3, ce and Auger radiations 3.42E-Ol 
Omitted (3, ce and Auger radiations"" 1.10E-03 

1~~La(3.9l2h) 

Listed radiations 8.63E-0l 
Omitted radiations"" 1.88E-03 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to Ly(i)xE(i) in its category. 

La-133 daughter is radioactive. 
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58-Ce-146 

Half-life = 13.52 m 
Decay mode(s): (3-

y(i) E(i) 
Radiation (Bq S)-l (MeV) 

{3- 1 3.00E-02 1.602E~01' 
{3- 2 9.70E-Ol 2.152E-Ol' 
ce-L1, "{ 1 8.68E-02 5.395E-03 
ce-L2, "{ 2 4.0lE-02 1.644E-02 
Ce-L3, "{ 2 5.68E-02 1.692E-02 
ce-M, "{ 2 2.17E-02 2. 164E-02' 
"{3 1.12E-02 3.505E-02 
ce-L1 ,"{3 2.86E-02 2.822E-02 
ce-L2, "{ 3 2.33E-Ol 2.86lE-02 
ce-L3, "{ 3 3.09E-Ol 2.909E-02 
ce-M, "{ 3 1.28E-01 3.38lE-02' 
ce-N+,"{3 3.2lE-02 3.505E-02' 
Ce-L2, "{ 4 7.86E-03 4.575E-02 
Ce-L3, "{ 4 9.70E-03 4.623E-02 
"{5 7.87E-03 8.719E-02 
ce-K, "{ 5 1.09E-02 4.520E-02 
Ce-L2, "{ 5 3.34E-03 8.075E-02 
Ce-L3, "{ 5 3.75E-03 8.123E-02 
"{6 3.20E-02 9.855E-02 
ce-K, "{ 6 3.27E-02 5.656E-02 
ce-L1 ,"{6 2.92E-03 9. 172E-02 
Ce-L2, "{ 6 7.94E-03 9.211E-02 
Ce-L3, "{ 6 8.64E-03 9.259E-02 
ce-M, "{ 6 4.37E-03 9.73lE-02' 
"{7 2.53E-02 1.009E-01 
"{8 6.18E-03 1.062E-01 
ce-K, "{ 8 5.84E-03 6.418E-02 
"{9 8.15E-02 1.335E-01 
ce-K, "{ 9 4.02E-02 9. 153E-02 
Ce-Ll,"{9 5.07E-03 1.267E-01 
"{1O 3.26E-02 1.413E-01 
ce-K, "{ 10 1.38E-02 9.930E-02 
"{11 2.30E-03 1.738E-01 
"{ 12 4.95E-02 2.105E-Ol 
"{ 13 2.08E-Ol 2.182E-Ol 
ce-K, "{ 13 5.34E-03 1.762E-Ol 
"{ 14 2.70E-03 2.455E-Ol 
"{ 15 2.53E-02 2.509E-Ol 
ce-K, "{ 15 2.2lE-03 2.089E-Ol 
"{ 16 8.99E-02 2.646E-Ol 
ce-K, "{ 16 1.39E-03 2.226E-Ol 
"{17 5.62E-Ol 3. 167E-Ol 
ce-K, "{ 17 5.47E-03 2.747E-Ol 
"{ 18 2.30E-02 3.515E-Ol 
"{ 19 1. 74E-03 3.692E-Ol 
"{ 20 1.0lE-03 3.756E-Ol 
"{ 21 1. 29E-02 4.157E-Ol 
"{ 23 8.43E-03 4.680E-Ol 
"{ 25 1.0lE-02 5.030E-Ol 
"{ 26 6.74E-04 5.268E-Ol 
K"" X-ray 6.77E-02 3.603E-02 
K"'2 X-ray 3.7lE-02 3.555E-02 
K/31 X-ray 1.34E-02 4.075E-02 
Auger-LMM 4.97E-Ol 4.020E-03' 
Auger-LMX 2.89E-Ol 5. 128E-03' 
Auger-LXY 4.5lE-02 5.944E-03' 
Auger-MXY 1.59E+00 1.071E-03' 

Listed X, "{ and "{± radiations 
Omitted X, "{ AND "{± radiations" 
Listed {3, ce AND Auger radiations 
Omitted (3, ce AND Auger radiations" 

IAERI-Data/Code 99-035 

13-DEC-90 

y(i)xE(i) 

4.8lE-03 
2.09E-Ol 
4.69E-04 
6.59E-04 
9.6lE-04 
4.69E-04 
3.94E-04 
8.06E-04 
6.66E-03 
9.00E-03 
4.32E-03 
1. 13E-03 
3.60E-04 
4.49E-04 
6.86E-04 
4.93E-04 
2.70E-04 
3.05E-04 
3.16E-03 
1.85E-03 
2.68E-04 
7.32E-04 
8.00E-04 
4.25E-04 
2.55E-03 
6.56E-04 
3.75E-04 
1.09E-02 
3.68E-03 
6.42E-04 
4.6lE-03 
1.37E-03 
4.0lE-04 
1.04E-02 
4.54E-02 
9.4lE-04 
6.62E-04 
6.35E-03 
4.6lE-04 
2.38E-02 
3.09E-04 
1.78E-01 
1.50E-03 
8.10E-03 
6.43E-04 
3.80E-04 
5.37E-03 
3.95E-03 
5.09E-03 
3.55E-04 
2.44E-03 
1.32E-03 
5.47E-04 
2.00E-03 
1.48E-03 
2.68E-04 
1.70E-03 

3. 16E-Ol 
1.90E-03 
2.59E-Ol 
4.22E-03 
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Listed radiations 
Omitted radiations" 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to I)(i)xE(i) in its category. 

Pr-146 daughter is radioactive. 

5.75E-Ol 
6.12E-03 



I~Ce(13.52m) 

0+ 00 

JAERI-Data/Code 99-035 

1+ 0.5030 
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59-Pr-134 

Half-life = 11 m 
Decay mode(s): EC, (3+ 

y(i) E(i) 
Radiation (Bq s)-1 (MeV) 

{3+ 1 1.6lE-02 1. 135E+00· 
{3+ 2 1.33E-02 1.218E+00· 
{3+ 3 1.42E-Ol 1.270E+00· 
{3+ 4 2.18E-Ol 1.271E+00· 
{3+ 5 1.99E-02 1.323E+00· 
{3+ 6 2.94E-02 1.356E+00· 
{3+ 7 1.33E-02 1.414E+00· 
{3+ 8 6.63E-02 1.424E+00· 
{3+ 9 1.99E-02 1.50lE+00· 
{3+ 10 5.69E-03 1.525E+00· 
{3+ 11 2.65E-02 1.604E+00· 
{3+ 12 7.58E-03 1.637E+00· 
{3+ 13 1.04E-Ol 1.883E+00· 
1'± 1.36E+00 5.ll0E-Ol 
1'2 4.84E-02 1.843E-Ol 
ce-K, l' 2 8.95E-03 1.439E-0l 
1'3 3.57E-02 1.889E-Ol 
1'5 2.14E-Ol 2.153E-Ol 
ce-K, l' 5 2.59E-02 1.749E-Ol 
1'6 3.06E-02 2.935E-0l 
1'7 1.27E-02 2.990E-0l 
1'8 9.69E-02 3.091E-0l 
1'9 1.89E-Ol 3.318E-Ol 
1'10 1.86E-Ol 3.342E-Ol 
ce-K, l' 10 7.OlE-03 2.938E-Ol 
I'll 1.07E-Ol 3.844E-Ol 
l' 12 1.02E-02 3.920E-Ol 
l' 13 8.92E-Ol 4.092E-Ol 
ce-K, l' 13 1.40E-02 3.688E-Ol 
l' 14 3.82E-02 4.172E-Ol 
l' 15 5.35E-02 4.294E-Ol 
l' 16 1.02E-02 4.467E-Ol 
l' 17 3.3lE-02 4.804E-0l 
l' 18 1.07E-Ol 5.560E-0l 
l' 19 3.82E-02 5.941E-0l 
l' 20 5.97E-Ol 6.396E-0l 
ce-K, l' 20 2.86E-03 5.992E-Ol 
l' 21 3.82E-02 6.444E-Ol 
l' 22 6.37E-02 6.672E-Ol 
l' 23 1.17E-Ol 6.776E-Ol 
l' 24 2.55E-02 6.857E-Ol 
l' 25 2.80E-02 7. 180E-Ol 
l' 26 9.69E-02 7.632E-0l 
l' 27 2.55E-02 7.862E-0l 
l' 28 1.02E-02 7.945E-Ol 
l' 29 2.80E-02 8.141E-Ol 
l' 30 6. 12E-02 8.466E-Ol 
l' 31 1.1OE-Ol 9.655E-0l 
l' 32 1.53E-Ol 9.739E-Ol 
l' 33 1.25E-Ol 9.787E-0l 
l' 34 2.55E-02 1.000E+00 
l' 35 1.02E-02 1.062E+00 
l' 36 1.07E-Ol 1.125E+00 
l' 37 3.06E-02 1.197E+00 
l' 38 1.27E-02 1.213E+00 
l' 39 2.55E-02 1.234E+00 
l' 40 4.33E-02 1.312E+00 
l' 41 3.82E-02 2.233E+00 
l' 42 5.35E-02 2.331E+OO 
Kc'l X-ray 1.67E-Ol 3.472E-02 

Listed X, l' and 1'± radiations 

lAERI-Data/Code 99-035 

ll-JUL-94 

y(i)xE(i) 

1.83E-02 
1.62E-02 
1.8lE-Ol 
2.77E-Ol 
2.63E-02 
3.98E-02 
1.88E-02 
9.45E-02 
2.99E-02 
8.67E-03 
4.26E-02 
1.24E-02 
1.96E-Ol 
6.97E-Ol 
8.93E-03 
1.29E-03 
6.74E-03 
4.61E-02 
4.53E-03 
8.98E-03 
3.8lE-03 
3.00E-02 
6.26E-02 
6.22E-02 
2.06E-03 
4.12E-02 
4.00E-03 
3.65E-Ol 
5. 15E-03 
1.60E-02 
2.30E-02 
4.56E-03 
1.59E-02 
5.95E-02 
2.27E-02 
3.82E-Ol 
1.71E-03 
2.46E-02 
4.25E-02 
7.95E-02 
1.75E-02 
2.0lE-02 
7.40E-02 
2.00E-02 
8.lOE-03 
2.28E-02 
5. 18E-02 
1.06E-Ol 
1.49E-0l 
1. 22E-0l 
2.55E-02 
1.08E-02 
1.21E-Ol 
3.66E-02 
1.55E-02 
3.15E-02 
5.69E-02 
8.54E-02 
1.25E-Ol 
5. 79E-03 

3.llE+00 
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Omitted X, l' AND 1'± radiations·· 
Listed {3, ce AND Auger radiations 
Omitted (3, ce AND Auger radiations·· 
Listed radiations 
Omitted radiations·· 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly(i)xE(i) in its category. 

Ce-134 daughter is radioactive. 

9.12E-03 
9.76E-Ol 
1.57E-02 
4.09E+00 
2.48E-02 



JAERI-Data/Code 99-035-

16 
(6-) 

116 
(6+) 

110 17 
(6-) 

(5-) 

125 18 
(5+) 

1zz 19 

1z1 15 

111 

(3+) 

114 
4+ 

2+ 1zo 118 

2+ 

113 
0+ 

I;:Ce(3.16d) 
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2.6547 

1z 
2.2457 

0.9654 

0.4092 

0.0 

I~Pr(1lm) 

0.0 

EC I • lJ7 

EC z• lJ; 



JAERI-Data/Code 99-035 

59-Pr-134 

ll-JUL-94 

Half-life = 17 m 
Decay mode(s): EC, (3+ 

y(i) E(i) 
Radiation (Bq S)-I (MeV) y(i)xE(i) 

{3+ 1 9.93E-02 1. 185E+OO* l.18E-01 
(3+ 2 9.93E-03 1. 264E+OO* 1.26E-02 
(3+ 3 5.56E-02 1. 292E+OO* 7.19E-02 
(3+ 4 3.38E-02 1.442E+00* 4.87E-02 
{3+ 5 3.97E-02 1.482E+00* 5.89E-02 
{3+ 6 1.49E-02 1. 542E+00* 2.30E-02 
(3+ 7 3.78E-02 1. 725E+00* 6.51E-02 
(3+ 8 1.99E-01 1. 922E+00* 3.82E-01 
(3+ 9 2.98E-01 2. 185E+00* 6.51E-01 
'Y± 1. 58E+00 5. 110E-0l 8.05E-01 

'Y 3 1.74E-02 2. 153E-0l 3.75E-03 
'Y4 1.34E-02 2.313E-0l 3.lOE-03 
'Y 5 9.38E-03 3.843E-0l 3.60E-03 
'Y7 8.71E-01 4.092E-01 3.56E-01 
ce-K, 'Y 7 1.36E-02 3.688E-01 5.03E-03 
'Y8 1.34E-02 4.172E-01 5.59E-03 
'Y1O 1. 74E-02 4.804E-01 8.37E-03 
'Y11 4.15E-02 5.181E-0l 2. 15E-02 
'Y 12 1.31E-01 5.560E-01 7.30E-02 
'Y 14 2.14E-02 6.396E-01 1.37E-02 
'Y 15 4.02E-03 6.444E-01 2.59E-03 
'Y 16 6.70E-03 6.776E-01 4.54E-03 
'Y 17 1.34E-02 6.857E-01 9.19E-03 
'Y 18 8.04E-03 7.632E-01 6.14E-03 
'Y 19 5.36E-03 7.945E-01 4.26E-03 
'Y 20 5.36E-03 8.095E-0l 4.34E-03 
'Y 21 5.36E-03 8.466E-01 4.54E-03 
'Y 22 1.31E-01 9.655E-01 1.27E-01 
'Y 23 4.82E-02 9.739E-01 4.70E-02 
'Y 24 1.07E-02 9.787E-01 1.05E-02 
'Y 25 1.34E-02 l.OOOE+OO 1.34E-02 
'Y 27 6.70E-03 1. 163E+00 7.79E-03 
'Y 28 6.70E-03 1.213E+00 8.13E-03 
'Y 30 1.47E-02 1. 366E+00 2.01E-02 
'Y 31 5.36E-02 1.495E+00 8.OlE-02 
'Y 32 4.69E-02 1. 580E+OO 7.41E-02 
'Y 33 9.92E-02 1.904E+00 1.89E-01 
'Y 34 1.47E-02 1.964E+00 2.90E-02 
'Y 35 1.07E-01 2. 136E+00 2.29E-01 
'Y 36 2.01E-02 2.233E+00 4.49E-02 
'Y 37 2.81E-02 2.331E+00 6.56E-02 
K"'I X-ray 9.53E-02 3.472E-02 3.31E-03 

Listed X, 'Y and 'Y± radiations 2.28E+00 
Omitted X, 'Y and 'Y± radiations** 1.24E-02 
Listed (3, ce and Auger radiations 1.44E+00 
Omitted (3, ce and Auger radiations** 6.41E-03 
Listed radiations 3.71E+00 
Omitted radiations** 1.88E-02 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to Ly(i) xE(i) in its category. 

Ce-134 daughter is radioactive. 
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JAERI-Data/Code 99-035 

2+ 
122 

1;:Ce(3.16d) 
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0.0 

1~~Pr(17m) 

0.0 



59-Pr-135 

Half-life = 24 m 
Decay mode(s): EC, {3+ 

y(i) E(i) 
Radiation (Bq s)-1 (MeV) 

{3+ 6 5.26E-03 7.564E-01" 
{3+ 7 4.96E-03 8.51OE-0l" 
{3+ 8 1.19E-02 8.631E-01" 
{3+ 9 7.15E-03 9.01OE-01· 
{3+ 10 4.17E-02 9.353E-01· 
{3+ 11 1.29E-01 1.083E+00· 
{3+ 12 8.54E-02 1.083E+00· 
{3+ 13 1.69E-01 1. 181E+00· 
{3+ 14 6.95E-02 1.219E+00· 
1'± 1.05E+00 5. 11OE-0l 
l' 1 1.36E-01 8.264E-02 
ce-K, l' 1 3.61E-01 4.220E-02 
ce-L1, l' 1 4.52E-02 7.609E-02 
ce-M, l' 1 1.03E-02 8. 145E-02· 
1'2 1.30E-01 2.134E-01 
ce-K, l' 2 1.61E-02 1. 730E-01 
1'4 3.25E-02 2.961E-01 
1'5 2.40E-01 2.961E-01 
ce-K, l' 5 1.24E-02 2.557E-01 
1'6 3.90E-03 3.249E-01 
1'7 3.90E-03 3.249E-01 
1'8 3.90E-03 4.007E-01 
1'9 3.90E-03 4.007E-01 
1'10 5.20E-03 4.843E-01 
I'll 1.04E-02 4.843E-01 
l' 12 8.06E-02 5.382E-01 
l' 13 3.25E-03 5.931E-01 
l' 14 1. 78E-02 6. 138E-01 
l' 15 1.56E-02 6.209E-01 
l' 16 1.37E-02 6.975E-01 
l' 17 1.37E-02 6.975E-01 
l' 18 4.55E-03 7.206E-01 
l' 19 3.90E-03 7.244E-01 
l' 20 1.30E-03 7.470E-01 
l' 21 3.90E-03 7.806E-01 
l' 22 1.17E-02 8.069E-01 
l' 23 7.80E-03 9.341E-01 
l' 24 6.63E-03 1.017E+00 
l' 25 9.lOE-04 1.107E+00 
l' 26 1.69E-03 1.131E+00 
l' 28 1.30E-03 1.214E+00 
l' 29 1.30E-03 1.285E+OO 
l' 30 2.08E-03 1.367E+00 
l' 31 2.86E-03 1.433E+00 
l' 32 1.69E-03 1.461E+00 
l' 33 4.94E-03 1.539E+00 
l' 34 4.94E-03 1. 539E+00 
l' 35 1.82E-03 1.646E+00 
l' 36 4.29E-03 1.679E+00 
l' 37 7.80E-04 1.707E+00 
l' 38 4.68E-03 1. 752E+00 
l' 39 9.lOE-04 1. 755E+00 
l' 40 9.lOE-04 1. 784E+00 
l' 41 7.80E-04 1. 845E+00 
l' 42 1.04E-03 1.860E+00 
l' 43 1.69E-03 1.867E+00 
l' 44 7.80E-04 1. 937E+00 
l' 45 1.82E-03 1.951E+00 
l' 46 2.21E-03 1.973E+00 
l' 47 9.lOE-04 2.020E+00 
l' 48 1.30E-03 2.084E+00 
l' 49 1.82E-03 2.107E+00 

lAERI-Data/Code 99-035 

03-FEB-88 

y(i)xE(i) 

3.98E-03 
4.22E-03 
1.03E-02 
6.44E-03 
3.90E-02 
1.40E-01 
9.25E-02 
1.99E-01 
8.47E-02 
5.37E-01 
1.13E-02 
1.52E-02 
3.44E-03 
8.40E-04 
2.77E-02 
2.79E-03 
9.62E-03 
7.12E-02 
3.18E-03 
1.27E-03 
1.27E-03 
1.56E-03 
1.56E-03 
2.52E-03 
5.04E-03 
4.34E-02 
1. 93E-03 
1.09E-02 
9.69E-03 
9.52E-03 
9.52E-03 
3.28E-03 
2.83E-03 
9.71E-04 
3.04E-03 
9.44E-03 
7.29E-03 
6.74E-03 
1.OlE-03 
1.91E-03 
1.58E-03 
1.67E-03 
2.84E-03 
4.lOE-03 
2.47E-03 
7.60E-03 
7.60E-03 
3.00E-03 
7.20E-03 
1.33E-03 
8.20E-03 
1.60E-03 
1.62E-03 
1.44E-03 
1.93E-03 
3. 16E-03 
1.51E-03 
3.55E-03 
4.36E-03 
1.84E-03 
2.71E-03 
3.83E-03 
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l' 50 2.86E-03 2.322E+00 
l' 51 7.80E-04 2.356E+00 
K'>1 X-ray 3.76E-01 3.472E-02 
KC>2 X-ray 2.06E-01 3.428E-02 
K,3, X-ray 7.41E-02 3.926E-02 
K,32 X-ray 2.86E-02 4.026E-02 
K,33 X-ray 3.84E-02 3.917E-02 
Auger-KLL 4.56E-02 2.813E-02" 
Auger-KLX 2.20E-02 3.311E-02" 
Auger-LMM 4.26E-01 3.856E-03· 
Auger-LMX 2.48E-01 4.913E-03· 
Auger-MXY 1.34E+00 1.042E-03" 

Listed X, l' and 1'± radiations 
Omitted X, l' and 1'± radiations·· 
Listed {3, ce and Auger radiations 
Omitted {3, ce and Auger radiations"· 
Listed radiations 
Omitted radiations·· 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly(i)xE(i) in its category. 

Ce-135 daughter is radioactive. 

6.64E-03 
1.84E-03 
1.31E-02 
7.04E-03 
2.91E-03 
1.15E-03 
1.50E-03 
1.28E-03 
7.30E-04 
1.64E-03 
1.22E-03 
1.40E-03 

9.01E-01 
9.61E-04 
6.12E-01 
4.80E-03 
1.51E+00 
5.76E-03 



~ 

~ 
(+) Y47 Y45 Y44 Y43 Y3S Y34 Yll Y31 Y2S Y25 

(+) Y30 Y20 

~ (+) 
Y23 YIS 

3/2(+ ).5/2( +) 

312(+) 

(5/2+) ~ Y29 Y24 Y22 Y21 Y17 

3/2(+) Y35 YI9 

"" 112(+) 

1~~Ce(l7.7h) 

2.0206 I 
1.9506 

1.8349 

1.7287 

1.3674 

1.0168 

0.8069 

0.7803 

0.6965 

0.6209 

0.2961 

YI6 YI5 YI4 Yll YIO Y9 Ys Y7 Y6 
0.2961 

Y2 

Y12 Y5 Y4 0.0827 

/IYI 
0.0 

'lit 

1~~Pr(24m) 

312(+) ,-
-
EC I .I3; 
EC 2• 13; 

EC 3• 13; 

EC 4• 13: 

EC5• 13; 

EC 6• 13: 

EC 7• 13; 

EC s • 13; 

EC9.13; 

EC IO .13 

EC II .13 

EC I2 .13 

EC Il .13 

+ 
10 

II 

+ 
12 

+ 
Il 

0.0 



JAERI-Data/Code 99-035 

59-Pr-140 

Half-life = 3.39 m 
Decay mode(s): EC, (3+ 

y(i) E(i) 
Radiation (Bq s)-l (MeV) 

{3+ 3 5.12E-Ol 1.067E+OO' ,,± 1.02E+00 5.110E-Ol 
,,5 5.00E-03 1.596E+OO 
ce-K, " 6 9.14E-04 1.863E+OO 
K"'l X-ray 1.96E-Ol 3.472E-02 
K"'2 X-ray 1.07E-Ol 3.428E-02 
K,61 X-ray 3.87E-02 3.926E-02 
K,62 X-ray 1.49E-02 4.026E-02 
K,63 X-ray 2.00E-02 3.917E-02 
Auger-KLL 2.38E-02 2.813E-02' 
Auger-LMM 2.22E-Ol 3.857E-03' 
Auger-LMX 1.30E-Ol 4.914E-03' 
Auger-MXY 7.02E-Ol 1.043E-03' 

Listed X, " and ,,± radiations 
Omitted X, " and ,,± radiations" 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations" 
Listed radiations 
Omitted radiations'· 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly(i)XE(i) in its category. 

Ce-140 daughter is stable. 

26-JAN-95 

y(i)xE(i) 

5.46E-Ol 
5.23E-Ol 
7.98E-03 
1.70E-03 
6.82E-03 
3.68E-03 
1.52E-03 
6.01E-04 
7.85E-04 
6.70E-04 
8.58E-04 
6.38E-04 
7.32E-04 

5.45E-Ol 
1.84E-03 
5.51E-Ol 
8.91E-04 
1.l0E+00 
2.73E-03 

I~Pr(3.39m) 

1+ 0.0 

0+ 1.9031 

2+ 1.5961 

0+ 

I~Ce(stable) 
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J AERI -Data/Code 99-035 

59-Pr-146 ')' 63 1.05E-03 1.813E+00 1.90E-03 
')' 64 2.39E-03 1. 831E+00 4.38E-03 

13-DEC-90 ')' 65 6.29E-04 1. 883E+00 l.18E-03 
')' 66 1.30E-03 1.902E+00 2.47E-03 

Half-life = 24.15 m ')' 68 8.50E-04 1.915E+00 1.63E-03 
Decay models): (3- ')' 69 5.42E-04 1.921E+00 1.04E-03 

')' 70 7.49E-04 1. 940E+00 1.45E-03 
y(i) E(i) ')' 71 1.84E-03 1. 958E+00 3.60E-03 

Radiation (Bq S)-l (MeV) y(i)xE(i) ')' 73 2.16E-03 1. 978E+00 4.27E-03 
')' 74 2.47E-03 1.984E+00 4.90E-03 

(3- 9 4.96E-03 2.927E-0l' 1.45E-03 ')' 75 6.05E-04 1.992E+00 1.20E-03 
(3- 10 6.94E-03 4.228E-0l· 2.94E-03 ')' 76 2.44E-03 2.006E+00 4.89E-03 
(3- 11 3.27E-02 5.348E-0l' 1. 75E-02 ')' 77 9.74E-04 2.098E+00 2.04E-03 
(3- 12 8.93E-03 5.453E-0l* 4.87E-03 ')' 78 8.88E-04 2. 121E+00 1.88E-03 
(3- 13 1.19E-02 6.013E-0l* 7.16E-03 ')' 79 8.98E-04 2. 127E+00 1.91E-03 
(3- 15 7.94E-03 6.414E-0l· 5.09E-03 ')' 80 1.74E-03 2. 144E+00 3. 74E-03 
(3- 16 2.98E-03 6.51OE-0l* 1.94E-03 ')' 82 5.52E-04 2.157E+00 1.19E-03 
(3- 17 9.92E-03 6.869E-0l* 6.81E-03 ')' 83 2.12E-03 2. 179E+00 4.62E-03 
(3- 18 1.98E-03 7.266E-Ol* 1.44E-03 ')' 84 5.76E-04 2.208E+00 1.27E-03 
(3- 20 2.98E-03 7.813E-0l· 2.33E-03 ')' 85 8. 16E-04 2.218E+00 1.81E-03 
(3- 21 2.48E-Ol 8.551E-0l· 2.12E-Ol ')' 86 4.56E-03 2.227E+00 1.02E-02 
(3- 22 2.28E-02 8.879E-Ol* 2.03E-02 ')' 88 1.03E-02 2.252E+00 2.31E-02 
(3- 23 4.96E-03 9.413E-0l* 4.67E-03 ')' 89 6.24E-04 2. 267E+00 1.41E-03 
(3- 25 4.96E-03 9.707E-0l' 4.82E-03 ')' 91 8.26E-03 2.357E+00 1.95E-02 
(3- 26 6.94E-03 1.085E+00' 7.54E-03 ')' 92 4.99E-03 2.460E+00 1.23E-02 
(3- 27 2.48E-02 1. 128E+00* 2.80E-02 ')' 93 4.22E-04 2.478E+00 1.05E-03 
(3- 28 1.98E-03 1.l62E+00* 2.31E-03 ')' 94 3.31E-03 2.517E+00 8.34E-03 
(3- 29 4.96E-03 1.214E+00' 6.02E-03 ')' 95 4.32E-03 2.682E+00 1.l6E-02 
(3- 32 1.29E-01 1.554E+00' 2.00E-Ol ')' 96 2.16E-03 2.776E+00 6.00E-03 
(3- 33 4.37E-Ol 1.741E+00* 7.60E-Ol ')' 98 2.26E-03 2.830E+00 6.39E-03 
')'4 4.80E-Ol 4.539E-0l 2.18E-Ol ')' 99 7.58E-04 2.882E+00 2.19E-03 
ce-K, ')' 4 6.08E-03 4.103E-0l 2.50E-03 ')' 101 4.37E-04 2.916E+00 1.27E-03 
')'7 4.61E-03 5.080E-Ol 2.34E-03 ')' 102 8.02E-04 2.938E+00 2.36E-03 
')'8 3.70E-03 5.621E-Ol 2.08E-03 ')' 103 8. 74E-04 3.081E+00 2.69E-03 
')'10 3.46E-03 5.894E-0l 2.04E-03 ')' 104 8.02E-04 3. 141E+00 2.52E-03 
')' 12 2.98E-02 6.017E-0l 1.79E-02 ')' 107 1.51E-03 3.293E+00 4.96E-03 
')' 14 5.66E-03 7.273E-0l 4.12E-03 ')' 109 6.43E-04 3.709E+00 2.39E-03 
')' 15 7.49E-02 7.357E-0l 5.51E-02 
')' 18 2.59E-03 7.744E-0l 2.OlE-03 Listed X, ')' and ')'± radiations 9.94E-Ol 
')' 19 6.29E-02 7.889E-0l 4.96E-02 Omitted X, ')' and ')'± radiations** 1.66E-02 
')' 23 2.33E-02 9.229E-0l 2.15E-02 Listed (3, ce and Auger radiations 1.30E+00 
')' 24 1.68E-03 9.281E-Ol 1.56E-03 Omitted (3, ce and Auger radiations" 1.12E-02 
')' 26 1.34E-03 1.0l3E+00 1.36E-03 Listed radiations 2.29E+00 
')' 27 1.23E-02 1.0l7E+00 1.25E-02 Omitted radiations" 2.78E-02 
')' 28 7.92E-03 1.081E+00 8.56E-03 
')' 29 2.26E-03 1.149E+00 2.59E-03 * Average energy (MeV) 
')' 30 1.26E-03 1.165E+00 1.46E-03 ** Each omitted transition contributes 
')' 31 9.31E-04 1.l83E+00 1.l0E-03 <0.100 % to L:y(i)xE(i) in its category. 
')' 33 3.65E-03 1.235E+00 4.51E-03 
')' 34 6.43E-03 1.243E+00 8.00E-03 Nd-146 daughter is stable. 
')' 37 5.57E-03 1.324E+00 7.37E-03 
')' 38 5.76E-03 1.329E+00 7.65E-03 
')' 39 6.91E-03 1. 334E+00 9.22E-03 
')' 40 1.30E-03 1.339E+00 1.73E-03 
')' 41 4.37E-02 1.377E+00 6.01E-02 
')' 42 8.11E-04 1.411E+00 1.l4E-03 
')' 43 1.59E-03 1.436E+00 2.29E-03 
')' 44 2.28E-02 1.452E+00 3.31E-02 
')' 46 1.19E-02 1.471E+00 1. 75E-02 
')' 47 8.64E-04 1.500E+00 1.30E-03 
')' 49 7. 78E-04 1.509E+00 1. 17E-03 
')' 50 2.59E-03 1.516E+00 3.93E-03 
')' 51 1.56E-Ol 1.525E+00 2.38E-Ol 
')' 52 1.25E-03 1.530E+00 1.91E-03 
')' 53 7.97E-04 1. 556E+00 1. 24E-03 
')' 54 1.37E-03 1.594E+00 2.19E-03 
')' 57 6.19E-03 1.690E+00 1.05E-02 
')' 58 1.l0E-03 1. 741E+00 1.92E-03 
')' 59 1.07E-03 1.744E+00 1.87E-03 
')' 60 7.20E-04 1. 766E+00 1.27E-03 
')' 61 7.63E-04 1. 781E+00 1.36E-03 
')' 62 8.54E-04 1. 788E+00 1.53E-03 
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JAERI-Data/Code 99-035 

60-Nd-135 ')' 33 8.27E-03 7.084E-0l 5.86E-03 
')' 34 8.27E-03 7.394E-0l 6.12E-03 

03-FEB-88 ')' 35 7.76E-03 7.461E-0l 5.79E-03 
')' 36 6.20E-03 7.777E-0l 4.82E-03 

Half-life = 12.4 m ')' 37 2.69E-02 9.666E-Ol 2.60E-02 
Decay mode(s): EC, /3+ ')' 38 1.14E-02 1.172E+00 1.33E-02 

')' 39 1.19E-02 1.481E+00 1. 76E-02 
y(i) E(i) ')' 40 7.76E-03 1. 586E+00 1.23E-02 

Radiation (Bq S)-1 (MeV) y(i)xE(i) ')' 41 2.07E-02 1. 752E+00 3.62E-02 
K"'l X-ray 3.39E-Ol 3.603E-02 1.22E-02 

/3+ 1 2.02E-03 7.20lE-0l' 1.45E-03 K"'2 X-ray 1.86E-Ol 3.555E-02 6.60E-03 
/3+ 2 8.07E-03 7.789E-0l' 6.29E-03 Ki31 X-ray 6.71E-02 4.075E-02 2.73E-03 
/3+ 3 9.08E-03 8.836E-0l· 8.02E-03 Ki33 X-ray 3.46E-02 4.065E-02 1.41E-03 
/3+ 4 7.97E-03 1.094E+00· 8.72E-03 Auger-KLL 3.90E-02 2.914E-02· 1.14E-03 
/3+ 5 8.07E-03 1.100E+00· 8.88E-03 Auger-LMM 6.61E-0l 4.114E-03· 2.72E-03 
/3+ 6 9.08E-03 1.135E+00· 1.03E-02 Auger-LMX 3.94E-Ol 5.235E-03' 2.06E-03 
/3+ 7 1.51E-02 1.148E+00· 1. 74E-02 Auger-MXY 2.12E+00 1.086E-03' 2.30E-03 
/3+ 8 1. 11E-02 1. 160E+00' 1.29E-02 
/3+ 9 9.08E-03 1.241E+00· 1. 13E-02 Listed X, ')' and ')'± radiations 1.27E+00 
/3+ 10 1.41E-02 1. 256E+00' 1. 77E-02 Omitted X, ')' and ')'± radiations" 2.56E-03 
/3+ 11 7.67E-02 1.326E+00· 1.02E-Ol Listed /3, ce and Auger radiations 1.02E+00 
/3+ 12 1.31E-02 1. 336E+00' 1. 75E-02 Omitted /3, ce and Auger radiations" 1.25E-02 
/3+ 13 1.92E-02 1. 377E+00' 2.64E-02 Listed radiations 2.29E+00 
/3+ 14 4.54E-02 1.445E+00' 6.56E-02 Omitted radiations" 1.51E-02 
/3+ 15 7.16E-02 1.457E+00' 1.04E-Ol 
/3+ 16 4.34E-02 1.468E+00· 6.37E-02 * Average energy (MeV) 
/3+ 17 1.51E-Ol 1.531E+00· 2.32E-Ol ** Each omitted transition contributes 
/3+ 18 9.08E-02 1.583E+00· 1.44E-Ol <0.100 % to Ly(i) x E(i) in its category. 
/3+ 19 5.14E-02 1.602E+00· 8.24E-02 
')'± 1.31E+00 5.110E-Ol 6.71E-Ol Pr-135 daughter is radioactive. 
')' 1 2.33E-Ol 4. 148E-02 9.65E-03 
Ce-Ll, ')' 1 4.83E-Ol 3.465E-02 1.68E-02 
Ce-L2, ')' 1 4.08E-02 3.504E-02 1.43E-03 
ce-M, ')' 1 1.12E-Ol 4.024E-02' 4.49E-03 
ce-N+, ')' 1 3.05E-02 4.148E-02· 1.26E-03 
')'2 4.65E-02 1.126E-0l 5.24E-03 
ce-K, ')' 2 3.06E-Ol 7.063E-02 2.16E-02 
ce-Ll, ')' 2 5.22E-02 1.058E-0l 5.52E-03 
ce-M, ')' 2 1.47E-02 1. 114E-0l' 1.63E-03 
')'3 4.14E-02 1.647E-0l 6.81E-03 
ce-K, ')' 3 l.13E-02 l.227E-Ol 1.39E-03 
')'4 2.84E-02 l.851E-0l 5.26E-03 
')'5 5.17E-Ol 2.041E-Ol 1.06E-Ol 
ce-K, ')' 5 7.87E-02 l.621E-Ol l.28E-02 
ce-Ll,')'5 9.89E-03 l.973E-Ol 1.95E-03 
')'6 3.lDE-02 2.060E-Ol 6.39E-03 
')'7 7.24E-03 2.21OE-Ol 1.60E-03 
')'8 1.29E-02 2.334E-Ol 3.02E-03 
')'9 3.52E-02 2.454E-Ol 8.63E-03 
')'11 2.74E-02 2.561E-Ol 7.02E-03 
')' 12 7.76E-03 2.598E-0l 2.OlE-03 
')' 13 2.53E-02 2.719E-Ol 6.89E-03 
')' 14 1.14E-02 3. 167E-Ol 3.60E-03 
')' 15 6.20E-03 3.226E-Ol 2.00E-03 
')' 16 l.03E-02 3.516E-Ol 3.64E-03 
')' 17 2.33E-02 3.728E-Ol 8.67E-03 
')' 18 1.50E-02 3.859E-Ol 5.79E-03 
')' 19 l.14E-02 4.150E-Ol 4.72E-03 
')' 20 1.49E-Ol 4.411E-Ol 6.57E-02 
ce-K, ')' 20 2.99E-03 3.991E-Ol 1.19E-03 
')' 21 l.03E-02 4.427E-Ol 4.58E-03 
')' 22 4.39E-02 4.519E-0l 1.99E-02 
')' 23 8.53E-02 4.758E-Ol 4.06E-02 
')' 24 l.76E-02 4.826E-Ol 8.48E-03 
')' 25 8.79E-03 4.903E-0l 4.31E-03 
')' 26 1.50E-02 4.934E-Ol 7.40E-03 
')' 27 l.OOE-Ol 5.0l6E-Ol 5.03E-02 
')' 28 2.02E-02 5.319E-Ol l.07E-02 
')' 29 5.69E-03 5.720E-Ol 3.25E-03 
')' 30 3.93E-02 5.937E-0l 2.33E-02 
')' 31 l.96E-02 6. 165E-0l 1.21E-02 
')' 32 5.17E-03 6.706E-0l 3.47E-03 
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2.1292 

0.0 
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I ~Nd(l2.4m) 
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J AERI -Data/Code 99-035 

60-Nd-137 l' 89 9.60E-03 1.044E+00 1.00E-02 
l' 91 2.94E-03 1.103E+00 3.25E-03 

04-NOV-94 l' 93 5.76E-03 1.120E+00 6.45E-03 
l' 94 1.28E-03 1.167E+00 1.49E-03 

Half-life = 38.5 m l' 95 1.28E-03 1.176E+00 1.51E-03 
Decay mode(s): EC, (3+ l' 96 1.28E-03 1.180E+00 1.51E-03 

l' 97 1.02E-03 1.182E+00 1.21E-03 
y(i) E(i) l' 100 1.28E-03 1.213E+00 1.55E-03 

Radiation (Bq s)-1 (MeV) y(i)xE(i) l' 101 1.92E-03 1.218E+00 2.34E-03 
l' 102 5.12E-03 1.235E+00 6.32E-03 

(3+ 7 1.99E-03 4.732E-01* 9.41E-04 l' 103 1.41E-02 1.243E+00 1.75E-02 
(3+ 8 1.39E-03 5.352E-01* 7.45E-04 l' 104 1.28E-03 1.247E+00 1.60E-03 
(3+ 9 9.94E-04 6.126E-01* 6.09E-04 l' 106 1.79E-03 1.257E+00 2.25E-03 
(3+ 10 6.96E-04 6.199E-01* 4.31E-04 l' 109 3.84E-03 1.294E+00 4.97E-03 
(3+ 11 9.94E-04 6.403E-0l* 6.37E-04 1'111 4.48E-03 1.310E+00 5.87E-03 
(3+ 12 1.99E-02 7.505E-01* 1.49E-02 l' 114 1.02E-03 1.351E+00 1. 38E-03 
(3+ 13 9.94E-03 7.829E-0l* 7.78E-03 l' 115 6.40E-03 1.360E+00 8.70E-03 
(3+ 14 3.28E-02 8.154E-0l* 2.68E-02 l' 116 2.56E-03 1.365E+00 3.49E-03 
(3+ 15 3.58E-02 8.585E-0l* 3.07E-02 l' 117 8.96E-04 1.372E+00 1.23E-03 
(3+ 16 9.94E-04 8.869E-01* 8.82E-04 l' 118 3.20E-03 1.388E+00 4.44E-03 
(3+ 17 7.85E-02 9.404E-01* 7.39E-02 l' 119 3.20E-03 1.401E+00 4.48E-03 
(3+ 18 1.99E-02 1.031E+00* 2.05E-02 l' 120 1.15E-03 1.41OE+00 1.62E-03 
(3+ 19 4.97E-03 1.069E+00* 5.31E-03 l' 122 1.66E-03 1.434E+00 2.39E-03 
(3+ 20 1.19E-01 1. 171E+00* 1.40E-01 l' 123 1.09E-03 1.444E+00 1.57E-03 
1'± 6.59E-01 5.110E-01 3.37E-01 l' 124 7.42E-03 1.464E+00 1.09E-02 
l' 1 1.70E-01 7.550E-02 1.29E-02 l' 125 8.96E-04 1.472E+00 1.32E-03 
ce-K, l' 1 4.29E-01 3.351E-02 1.44E-02 l' 126 6.14E-03 1.485E+00 9.12E-03 
ce-L1, l' 1 5.34E-02 6.867E-02 3.66E-03 l' 127 1.15E-03 1.493E+00 1.72E-03 
ce-L2, l' 1 1. 13E-02 6.906E-02 7.82E-04 l' 128 8.96E-04 1.543E+00 1.38E-03 
Ce-L3, l' 1 9.16E-03 6.954E-02 6.37E-04 l' 129 3.84E-03 1.546E+00 5.94E-03 
ce-M, l' 1 1.57E-02 7.426E-02* 1.17E-03 l' 131 1.02E-03 1.574E+00 1.61E-03 
1'8 6.40E-03 1.985E-01 1.27E-03 l' 132 3.20E-03 1.587E+00 5.08E-03 
1'10 1. 28E-02 2.305E-01 2.95E-03 l' 133 4.48E-03 1.594E+00 7.14E-03 
'I'll 3.52E-02 2.382E-01 8.38E-03 l' 134 1.66E-03 1.608E+00 2.68E-03 
ce-K, l' 11 3.53E-03 1.962E-01 6.93E-04 l' 135 8.96E-03 1.626E+00 1.46E-02 
l' 15 9.60E-03 2.670E-0l 2.56E-03 l' 136 1.66E-03 1.646E+00 2.74E-03 
l' 16 6.40E-03 2.763E-0l 1.77E-03 l' 137 1.28E-03 1.663E+00 2.13E-03 
l' 18 9.98E-02 3.066E-01 3.06E-02 l' 138 1.02E-03 1.701E+00 1.74E-03 
ce-K, l' 18 4.61E-03 2.646E-01 1.22E-03 l' 139 2.56E-03 1.731E+00 4.43E-03 
l' 19 7.68E-03 3.135E-01 2.41E-03 l' 141 2.94E-03 1. 765E+00 5.20E-03 
l' 26 3.84E-03 3.500E-01 1.34E-03 l' 142 3.20E-03 1. 770E+00 5.66E-03 
l' 28 1.02E-02 3.820E-01 3.91E-03 l' 143 1.15E-03 1.780E+00 2.05E-03 
l' 33 1.15E-02 4. 749E-0l 5.47E-03 l' 145 8.32E-03 1.813E+00 1.51E-02 
l' 35 8.96E-02 5.051E-0l 4.53E-02 l' 146 7.68E-04 1.846E+00 1.42E-03 
ce-K, l' 35 1.07E-03 4.631E-01 4.98E-04 l' 147 3.58E-03 1.865E+00 6.69E-03 
l' 36 3.84E-03 5.253E-01 2.02E-03 l' 148 3.20E-03 1.894E+00 6.06E-03 
l' 37 7.68E-03 5.310E-01 4.08E-03 l' 149 7.68E-03 1.90lE+00 1.46E-02 
l' 38 2.56E-03 5.407E-0l 1.38E-03 l' 150 3.84E-03 1.934E+00 7.42E-03 
l' 39 3.84E-03 5.469E-01 2.10E-03 l' 152 1.02E-03 1.965E+00 2.01E-03 
l' 40 3.20E-03 5.764E-01 1.84E-03 l' 153 3.20E-03 1.969E+00 6.30E-03 
l' 41 1.28E-01 5.806E-01 7.43E-02 l' 154 3.20E-03 1.969E+00 6.30E-03 
ce-K, l' 41 1.08E-03 5.386E-01 5.79E-04 l' 155 8.96E-04 1.977E+00 1.77E-03 
l' 42 2.94E-03 5.981E-01 1. 76E-03 l' 156 7.68E-04 2.000E+00 1.54E-03 
l' 43 1.04E-02 6.156E-01 6.38E-03 l' 157 3.20E-03 2.009E+00 6.43E-03 
l' 44 5.76E-03 6.192E-01 3.57E-03 l' 158 9.60E-03 2.051E+00 1.97E-02 
l' 45 3.07E-03 6.238E-01 1.92E-03 l' 159 6.40E-04 2.091E+00 1.34E-03 
l' 52 1.92E-03 6.494E-01 1.25E-03 l' 160 8.96E-04 2.096E+00 1.88E-03 
l' 55 2.56E-03 6.672E-0l 1.71E-03 l' 161 1.66E-03 2. 126E+00 3.54E-03 
l' 57 1.79E-02 6.861E-01 1.23E-02 l' 163 6.40E-04 2.231E+00 1.43E-03 
l' 62 2.56E-03 7.248E-01 1.86E-03 l' 164 6.40E-04 2.276E+00 1.46E-03 
l' 65 8.96E-02 7.616E-01 6.82E-02 l' 165 1.92E-03 2 .. 289E+00 4.39E-03 
l' 67 9.34E-02 7.816E-01 7.30E-02 l' 168 8.96E-04 2.515E+00 2.25E-03 
l' 68 1.92E-03 7.853E-01 1.51E-03 l' 169 7.68E-04 2.543E+00 1.95E-03 
l' 72 1.66E-03 8.145E-01 1.36E-03 K"'t X-ray 4.82E-01 3.603E-02 1.74E-02 
l' 75 2.30E-03 8.570E-01 1.97E-03 K"'2 X-ray 2.64E-01 3.555E-02 9.39E-03 
l' 76 2.05E-03 8.602E-01 1. 76E-03 Kf3t X-ray 9.55E-02 4.075E-02 3.89E-03 
l' 77 3.33E-03 8.634E-01 2.87E-03 Kf32 X-ray 3.84E-02 4.179E-02 1.60E-03 
l' 79 3.20E-03 8.837E-01 2.83E-03 Kf33 X-ray 4.92E-02 4.065E-02 2.00E-03 
l' 80 7.30E-02 9.259E-01 6.76E-02 Auger-KLL 5.56E-02 . 2.914E-02* 1.62E-03 
l' 81 2.94E-02 9.292E-0l 2.74E-02 Auger-KLX 2.71E-02 3.434E-02* 9.31E-04 
l' 87 2.56E-03 1. 00 1E+00 2.56E-03 Auger-LMM 5.47E-01 4.008E-03* 2.19E-03 
l' 88 1.54E-03 1.030E+00 1.58E-03 
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Auger-LMX 
Auger-MXY 

3.19E-0l 
1. 74E+00 

5.116E-03' 
1.096E-03' 

Listed X, '"Y and '"Y± radiations 
Omitted X, '"Y and '"Y± radiations" 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations" 
Listed radiations 
Omitted radiations" 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to I:y(i)xE(i) in its category. 

Pr-137 daughter is radioactive. 

lAERI-Data/Code 99-035 

1.63E-03 
1.90E-03 

1.15E+00 
4.77E-02 
3.56E-Ol 
5.77E-03 
1.51E+00 
5.35E-02 
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1~d(38.5m) 



60-Nd-140 

Half-life = 3.37 d 
Decay mode(s): EC 

y(i) E(i) 
Radiation (Bq S)-1 (MeV) 

Kal X-ray 3.76E-01 3.603E-02 
Ka2 X-ray 2.06E-01 3.555E-02 
Ki31 X-ray 7.45E-02 4.075E-02 
Ki32 X-ray 2.99E-02 4.179E-02 
Ki33 X-ray 3.84E-02 4.065E-02 
Ki35 X-ray 1.07E-03 4.105E-02 
La X-ray 4.81E-02 5.031E-03* 
Li3 X-ray 4.72E-02 5.577E-03* 
LI' X-ray 6.93E-03 6.435E-03* 
Auger-KLL 4.33E-02 2.914E-02* 
Auger-KLX 2.l1E-02 3.434E-02* 
Auger-KXY 2.98E-03 3.946E-02* 
Auger-LMM 4.44E-01 4.023E-03* 
Auger-LMX 2.60E-01 5.134E-03· 
Auger-LXY 4.05E-02 5.951E-03* 
Auger-MXY 1.41E+00 1.095E-03* 
~E 3.27E-0l 1.355E-Q4* 

Listed X, 'Y and 'Y± radiations 
Omitted X, 'Y and 'Y± radiations** 
Listed (3, ce and Auger radiations 
Listed radiations 
Omitted radiations*' 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly(i)xE(i) in its category. 

Pr-140 daughter is radioactive. 

JAERI-Data/Code 99-035 

26-JAN-95 

y(i)xE(i) 

1.36E-02 
7.32E-03 
3.Q4E-03 
1.25E-03 
1.56E-03 
4.40E-05 
2.42E-04 
2.63E-04 
4.46E-05 
1. 26E-03 
7.26E-04 
1.18E-04 
1. 79E-03 
1.33E-03 
2.41E-04 
1.55E-03 
4.43E-05 

2.73E-02 
1.12E-05 
7.06E-03 
3.44E-02 
1.l2E-05 

60-Nd-144 

Half-life = 2.29E+15 y 
Decay mode(s): 0< 

Radiation 

0<1 
0< recoil 

y(i) 
(Bq S)-1 

1.00E+00 
1.00E+00 

E(i) 
(MeV) 

1.852E+00 
5.296E-02 

Listed 0< and 0< recoil radiations 
Listed radiations 

Ce-140 daughter is stable. 

15-FEB-95 

y(i)xE(i) 

1.85E+00 
5.30E-02 

1.91E+00 
1.91E+00 

I~Nd(2.29E+ l5y) 

0+ 0.0 

0+ 0.0 

1~~Ce(stable) 

l~d(3.37d) 

140 
59Pr(3.39m) 

0+ 0.0 
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JAERI-Data/Code 99-035 

60-Nd-152 

16-JAN-97 

Half-life = 11.4 m 
Decay mode(s): (3-

y(i) E(i) 
Radiation (Bq S)-l (MeV) y(i)xE(i) 

{3- 1 4.80E-03 1.346E-01* 6.45E-04 
{3- 2 1.73E-02 l.579E-01* 2.73E-03 
{3- 3 1.51E-02 1.656E-01* 2.51E-03 
{3- 5 4.89E-01 2.681E-01* 1.31E-01 
{3- 8 1.98E-02 3.673E-01* 7.25E-03 
{3- 9 3.76E-02 3.789E-01* l.43E-02 
{3- 10 4.14E-01 3.854E-01* 1.60E-01 
'Y 1 4.84E-02 1.609E-02 7.79E-04 
Ce-L1, 'Y 1 8.14E-02 8.662E-03 7.05E-04 
Ce-L2, 'Y 1 7.39E-02 9.077E-03 6.71E-04 
Ce-L3, 'Y 1 1. 18E-01 9.631E-03 1.l3E-03 
ce-M, 'Y 1 5.89E-02 l.473E-02* 8.68E-04 
ce-N+, 'Y 1 3.19E-02 1.609E-02* 5.14E-04 
'Y4 9.28E-03 2.850E-02 2.64E-04 
Ce-L1, 'Y 4 6.24E-02 2.107E-02 1.32E-03 
ce-M, 'Y 4 1.46E-02 2.714E-02* 3.98E-04 
'Y 5 6.18E-02 4.444E-02 2.75E-03 
Ce-L1, 'Y 5 1.09E-02 3.70lE-02 4.03E-04 
'Y9 1. 19E-03 1.845E-0l 2.19E-04 
'Y11 9.28E-04 2.405E-01 2.23E-04 
'Y 12 1.83E-01 2.501E-01 4.57E-02 
ce-K, 'Y 12 3.53E-03 2.050E-0l 7.24E-04 
'Y 13 9.57E-04 2.503E-0l 2.40E-04 
'Y 15 2.76E-03 2.694E-01 7.42E-04 
'Y 17 6.96E-04 2.761E-01 1.92E-04 
'Y 18 2.90E-01 2.786E-0l 8.08E-02 
ce-K, 'Y 18 4.25E-03 2.334E-01 9.91E-04 
'Y 19 3.28E-02 2.945E-01 9.65E-03 
ce-K, 'Y 19 2.21E-03 2.493E-01 5.51E-04 
'Y 20 l.04E-03 3.029E-01 3.16E-04 
'Y 21 8.99E-04 3. 144E-0l 2.83E-04 
'Y 22 1.04E-03 3.405E-01 3.55E-04 
'Y 24 4.64E-04 3.654E-0l l.70E-04 
'Y 27 8.12E-04 5.263E-0l 4.27E-04 
'Y 28 9.28E-03 5.457E-01 5.06E-03 
'Y 29 1. 22E-03 5.477E-01 6.67E-04 
'Y 30 1.01E-03 5.675E-01 5. 76E-04 
'Y 31 3.94E-03 5.707E-0l 2.25E-03 
'Y 32 3.80E-03 5.767E-0l 2.19E-03 
'Y 33 1.lOE-02 5.925E-0l 6.53E-03 
'Y 34 2.12E-03 6.350E-0l 1.34E-03 
'Y 35 1.39E-03 6.600E-0l 9.19E-04 
KQl X-ray 5.77E-03 3.872E-02 2.23E-04 
L{3 X-ray 2.85E-02 6.042E-03* l.72E-04 
Auger-LMM 1.99E-01 4.419E-03* 8.78E-04 
Auger-LMX 1.19E-01 5.646E-03* 6.70E-04 
Auger-MXY 6.47E-01 1.175E-03* 7.60E-04 

Listed X, 'Y and 'Y± radiations 1.63E-01 
Omitted X, 'Y and 'Y± radiations** 1.24E-03 
Listed {3, ce and Auger radiations 3.29E-Ol 
Omitted (3, ce and Auger radiations** 3.OlE-03 
Listed radiations 4.92E-01 
Omitted radiations** 4.25E-03 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to 2:> (i) x E(i) in its category. 

Pm-152 daughter is radioactive. 
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lAERI-Data/Code 99-035 

I~Nd(ll.4m) 

0+ 00 , 

--------
1+ 0.6599 

~; 
Y34 Yzz ----- 1+ 0.5924 

~; 

------ 1+ / 0.5708 
~; YI7 

----- 0,1 0.4508 

~~ 

Y24 YI3 YII 
0.3305 

~ 0.3192 

----------
,1+ 0.2946 

~~ , YIZ 
0.2005 

~~ 
I 

/ Y9 
;0-,1-,2- 0.0445 

~~ Y4 
(I)d+,2+) ~ Y35 Y33 Y3Z Y31 Y30 YZ9 Yzs YZ7 YZI Yzo YI9 YI8 YI5 ;, 0.0250 

-----------
Y3 

;0-,1-,2- II, 0.0160 

~ 
(/ Ys ,IYI 

;1+ 0.0 

~IO 
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IAERI-Data/Code 99-035 

61-Pm-140 

26-JAN-95 

Half-life = 9.2 s 
Decay mode(s): EC, {3+ 

y(i) E(i) 
Radiation (Bq s)-l (MeV) y(i)xE(i) 

{3+ 4 1.30E-02 1.608E+00· 2.09E-02 
{3+ 5 5.00E-03 1. 643E+00· 8.22E-03 
{3+ 6 2.80E-02 1.944E+OO· 5.44E-02 
{3+ 7 8.36E-Ol 2.31OE+OO· 1. 93E+00 
1'± 1. 77E+00 5. 110E-Ol 9.05E-Ol 
l' 1 9.54E-03 1.598E-01 1.52E-03 
1'2 2.56E-02 4.771E-Ol 1.22E-02 
1'3 6. 17E-03 6.396E-Ol 3.95E-03 
1'4 9.39E-03 7.166E-Ol 6.73E-03 
1'5 5.02E-02 7.738E-Ol 3.88E-02 
1'6 7.03E-03 1.014E+OO 7.12E-03 I~Pm(9.2s) 

1'7 1.61E-03 1.058E+00 1.70E-03 0.0 
1'8 1.51E-02 1.139E+00 1.71E-02 
1'9 1.86E-02 1.205E+00 2.24E-02 
l' 12 9.19E-03 1.490E+OO 1.37E-02 
l' 13 7.53E-04 1. 559E+OO 1.17E-03 
l' 14 1.41E-03 1.585E+00 2.23E-03 
l' 15 1.41E-03 1. 774E+00 2.49E-03 
l' 16 1.20E-03 1.942E+00 2.34E-03 
1'17 1.41E-03 2.333E+OO 3.28E-03 
l' 18 6.53E-04 2.467E+OO 1.61E-03 
K"'l X-ray 4.77E-02 3.736E-02 1. 78E-03 

Listed X, l' and 1'± radiations 1.05E+00 
Omitted X, l' and 1'± radiations·· 2.79E-03 
Listed {3, ce and Auger radiations 2.01E+00 
Omitted {3, ce and Auger radiations·· 5.75E-03 
Listed radiations 3.06E+00 
Omitted radiations·· 8.53E-03 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to L:y(i)xE(i) in its category. 0+,(l,2}+ 

Nd-140 daughter is radioactive. 
1+,2+ 

2+ 

2+ 

0+ 

I~Nd(3.37d) 
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JAERI-Data/Code 99-035 

61-Pm-152 '"Y 46 2.04E-03 1.317E+00 2.69E-03 
'"Y 47 1.07E-02 1.322E+00 1.41E-02 

16-JAN-97 '"Y 48 4.71E-04 1.326E+00 6.25E-04 
'"Y 49 4.71E-04 1.332E+00 6.27E-04 

Half-life = 4.12 m '"Y 50 3.92E-03 1.389E+00 5.45E-03 
Decay mode(s): (3- '"Y 51 7.85E-04 1.403E+00 1.l0E-03 

'"Y 52 1.88E-03 1.408E+00 2.65E-03 
y(i) E(i) '"Y 53 3.14E-04 1.488E+00 4.67E-04 

Radiation (Bq S)-l (MeV) y(i)xE(i) '"Y 54 3.14E-04 1.535E+00 4.82E-04 
'"Y 56 3.14E-04 1. 770E+00 5.56E-04 

{3- 9 1.07E-02 4.280E-01" 4.58E-03 '"Y 57 9.42E-04 1.822E+00 1.72E-03 
{3- 12 3.60E-03 4.531E-01" 1.63E-03 '"Y 58 1.57E-04 1.843E+00 2.89E-04 
{3- 13 4.60E-03 4.629E-01" 2.13E-03 '"Y 59 1.57E-04 1. 873E+OO 2.94E-04 
{3- 15 4.20E-03 4.749E-0l" 2.00E-03 '"Y 60 1.57E-04 1.922E+00 3.02E-04 
{3- 17 3.90E-03 4.939E-0l" 1.93E-03 '"Y 61 4.71E-04 1.971E+00 9.28E-04 
{3- 18 3.50E-03 5.093E-01" 1.78E-03 '"Y 62 1.73E-03 2.007E+00 3.47E-03 
{3- 19 6.01E-03 5.298E-0l" 3.18E-03 '"Y 63 1.26E-03 2.045E+OO 2.57E-03 
{3- 21 4.40E-03 5.722E-01" 2.52E-03 '"Y 64 3.14E-04 2.054E+00 6.45E-04 
{3- 23 9.91E-03 6.450E-01" 6.39E-03 '"Y 65 4.55E-03 2.079E+OO 9.47E-03 
{3- 25 2.20E-03 6.870E-01" 1.51E-03 '"Y 66 3.14E-04 2.114E+00 6.64E-04 
{3- 26 2.80E-02 6.966E-01" 1.95E-02 '"Y 67 2.04E-03 2.118E+00 4.32E-03 
{3- 30 1.04E-02 8.590E-0l" 8.94E-03 '"Y 68 3.14E-04 2. 166E+00 6.80E-04 
{3- 32 1.70E-03 9.516E-0l" 1.62E-03 '"Y 69 6.28E-04 2. 175E+00 1.37E-03 
{3- 33 4.50E-02 9.533E-01" 4.29E-02 '"Y 70 7.85E-04 2. 187E+00 1.72E-03 
{3- 35 1.40E-02 1.007E+00" 1.41E-02 '"Y71 3.61E-03 2.225E+00 8.03E-03 
{3- 36 2.90E-03 1.077E+OO" 3. 13E-03 '"Y 72 6.28E-04 2.240E+00 1.41E-03 
{3- 37 3.20E-03 1.134E+00" 3.63E-03 '"Y 73 1.57E-04 2.255E+00 3.54E-04 
{3- 38 2.IOE-01 1.392E+00" 2.93E-01 '"Y 74 6.28E-04 2.309E+00 l.45E-03 
{3- 39 6.l1E-01 1.448E+00" 8.84E-01 '"Y 75 6.28E-04 2.388E+00 1.50E-03 
'"Y 1 4.40E-03 1.l95E-0l 5.25E-04 '"Y 76 6.28E-04 2. 566E+OO 1.61E-03 
'"Y2 1.57E-01 1.218E-0l 1.91E-02 '"Y 77 7.85E-04 2.804E+00 2.20E-03 
ce-K, '"Y 2 1.07E-01 7.497E-02 8.06E-03 K", X-ray 5.26E-02 4.012E-02 2.l1E-03 
Ce-L2, '"Y 2 2.44E-02 1.145E-0l 2.79E-03 K"2 X-ray 2.90E-02 3.952E-02 1.l5E-03 
ce-L3, '"Y 2 2.42E-02 1.l51E-01 2.78E-03 K;31 X-ray 1.03E-02 4.541E-02 4.68E-04 
ce-M, '"Y 2 1.34E-02 1.204E-01" 1.62E-03 
'"Y4 9.73E-03 2.447E-0l 2.38E-03 Listed X, '"Y and '"Y± radiations 2.85E-01 
'"Y 5 1.41E-03 2.514E-01 3.55E-04 Omitted X, '"Y and '"Y± radiations"" 1.73E-03 
'"Y 6 3.30E-03 2.725E-0l 8.98E-04 Listed {3, ce and Auger radiations 1.31E+00 
'"Y7 2.35E-03 3.292E-01 7.75E-04 Omitted (3, ce and Auger radiations"" 1.51E-02 
'"Y 9 2.04E-03 4.436E-01 9.05E-04 Listed radiations 1.60E+00 
'"Yll 4.40E-03 5.630E-01 2.47E-03 Omitted radiations"" 1.69E-02 
'"Y 12 1.57E-03 5.641E-01 8.86E-04 
'"Y 13 1. 73E-03 5.719E-01 9. 88E-04 * Average energy (MeV) 
'"Y 15 1.57E-03 6.428E-01 1.0lE-03 ** Each omitted transition contributes 
'"Y 16 2.35E-03 6.617E-0l 1.56E-03 <0.100 % to Ly(i)XE(i) in its category. 
'"Y 17 3.30E-03 6.742E-0l 2.22E-03 
'"Y 18 5.81E-03 6.883E-01 4.00E-03 Sm-152 daughter is stable. 
'"Y 19 2.61E-02 6.959E-01 1.81E-02 
'"Y 21 5.18E-03 7.351E-0l 3.81E-03 
'"Y 22 2.51E-03 8.102E-01 2.04E-03 
'"Y 23 4.71E-03 8.129E-01 3.83E-03 
'"Y 24 4.05E-02 8.414E-0l 3.41E-02 
'"Y 25 6.28E-04 8.475E-01 5.32E-04 
'"Y 27 6.28E-04 8.672E-01 5.45E-04 
'"Y 28 1.1OE-03 8.702E-01 9.56E-04 
'"Y 29 1.l0E-03 9.033E-01 9.93E-04 
'"Y 30 8.32E-03 9.190E-0l 7.65E-03 
'"Y 31 4.87E-03 9.260E-0l 4.51E-03 
'"Y 32 2.04E-03 9.291E-Ol 1.90E-03 
'"Y 33 4.71E-04 9.582E-01 4.51E-04 
'"Y 34 3.67E-02 9.609E-01 3.53E-02 
'"Y 35 3.56E-02 9.633E-01 3.43E-02 
'"Y 36 2.20E-03 9.8IOE-0l 2.16E-03 
'"Y 37 9.42E-04 9.957E-01 9.38E-04 
'"Y 38 1.57E-03 1.050E+00 1.65E-03 
'"Y 39 5.81E-03 1.079E+00 6.27E-03 
'"Y 40 2.51E-03 1.087E+00 2.73E-03 
'"Y 41 7.85E-04 1. 112E+00 8.73E-04 
'"Y 42 1.41E-03 1.127E+00 1.59E-03 
'"Y 43 6.28E-04 1. 253E+00 7.87E-04 
'"Y 44 4.71E-04 1.274E+00 6.00E-04 
'"Y 45 2.04E-03 1.293E+00 2.64E-03 
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62-Sm-140 'Y 80 1.50E-03 1.018E+00 1.53E-03 
'Y 81 2.30E-03 1.023E+00 2.35E-03 

26-JAN-95 'Y 82 1.80E-03 1.047E+00 1.88E-03 
'Y 83 9.00E-04 1.054E+00 9.48E-04 

Half-life = 14.82 m 'Y 85 3.90E-03 1.089E+00 4.25E-03 
Decay mode(s): Ee, ;3+ 'Y 86 1.20E-03 1.094E+00 1.3lE-03 

'Y 87 5.20E-03 1.098E+00 5.71E-03 
y(i) E(i) 'Y 88 2.30E-03 1. 116E+00 2.57E-03 

Radiation (Bq S)-1 (MeV) y(i)xE(i) 'Y 89 2.40E-03 1.120E+00 2.69E-03 
'Y 90 1.80E-02 1.138E+00 2.05E-02 

;3+ 4 3.88E-03 6.921E-Ol* 2.68E-03 'Y 91 6.90E-03 1.167E+00 8.05E-03 
;3+ 5 2.48E-Ol 8.785E-Ol* 2.18E-Ol 'Y 92 2.90E-03 1.173E+00 3.40E-03 
'Y± 5.03E-Ol 5.110E-Ol 2.57E-Ol 'Y 93 1.40E-03 1.189E+00 1.66E-03 
Ce-L1, 'Y 1 3.60E-02 2.777E-02 1.00E-03 'Y 94 4.20E-03 1.250E+00 5.25E-03 
ce-M, 'Y 1 8.45E-03 3.384E-02* 2.86E-04 'Y 95 2.60E-03 1.255E+00 3.26E-03 
ce-K, 'Y 2 1.18E-02 3.012E-02 3.55E-04 'Y 96 1.60E-02 1. 274E+00 2.04E-02 
'Y3 1.30E-02 8.440E-02 1.10E-03 'Y 97 5.60E-03 1. 278E+OO 7.16E-03 
ce-K, 'Y 3 2.83E-02 3.922E-02 l.1lE-03 'Y 98 5.60E-03 1.278E+OO 7.16E-03 
ce-Ll, 'Y 3 3.63E-03 7.697E-02 2.79E-04 'Y 99 5.30E-03 1. 283E+00 6.80E-03 
ce-K, 'Y 4 4.99E-03 6.472E-02 3.23E-04 'Y 100 5.30E-03 1.283E+00 6.80E-03 
'Y 5 9.60E-03 1.146E-01 1.10E-03 'Y 101 4.40E-03 1.325E+00 5.83E-03 
ce-K, 'Y 5 8.69E-03 6.942E-02 6.03E-04 'Y 102 3.lOE-03 1.330E+00 4.12E-03 
'Y7 1.70E-02 1.208E-Ol 2.05E-03 'Y 103 1.20E-02 1.393E+00 1.67E-02 
'Y9 5.00E-02 1.400E-Ol 7.00E-03 'Y 104 1.50E-03 1.398E+00 2.lOE-03 
ce-K, 'Y 9 4.55E-03 9.482E-02 4.32E-04 'Y 105 1.10E-03 1. 427E+OO 1.57E-03 
'Y 13 6.30E-03 1.585E-Ol 9.99E-04 'Y 106 1.40E-03 1.444E+00 2.02E-03 
ce-K, 'Y 13 2.29E-03 1.133E-01 2.59E-04 'Y 107 1.1OE-03 1.480E+00 1.63E-03 
'Y 17 7.00E-03 1.999E-Ol 1.40E-03 'Y 108 1.30E-02 1. 530E+00 1.99E-02 
'Y 19 5.00E-03 2.206E-Ol 1.10E-03 'Y 109 4.40E-03 1. 578E+00 6.94E-03 
'Y 20 8.00E-03 2.207E-Ol 1. 77E-03 'Y 110 5.00E-04 1.595E+00 7.97E-04 
'Y 21 1.00E-Ol 2.254E-Ol 2.25E-02 'Y 111 1.40E-03 1.596E+00 2.23E-03 
ce-K, 'Y 21 1.38E-02 1.802E-Ol 2.49E-03 'Y 112 6.00E-04 1.619E+00 9.71E-04 
ce-LI, 'Y 21 1.76E-03 2.180E-Ol 3.84E-04 'Y 114 1.60E-03 1.642E+OO 2.63E-03 
'Y 25 2.70E-03 2.675E-Ol 7.22E-04 'Y 115 4.40E-03 1.670E+00 7.35E-03 
'Y 26 4.90E-03 2.790E-Ol 1.37E-03 'Y 116 9.00E-04 1.672E+00 1.50E-03 
'Y 29 2.50E-03 3. 114E-0l 7.78E-04 'Y 117 1.80E-03 1.678E+OO 3.02E-03 
'Y 32 1.80E-02 3.398E-0l 6.12E-03 'Y 118 1.40E-03 1. 786E+00 2.50E-03 
'Y 34 2.lOE-02 3.413E-0l 7. 17E-03 'Y 119 1.lOE-03 1.816E+OO 2.00E-0~ 
'Y 35 9.60E-03 3.449E-Ol 3.31E-03 'Y 120 2.lOE-03 1.959E+00 4.l1E-03 
'Y 36 2.lOE-03 3.703E-Ol 7.78E-04 'Y 121 1.30E-03 2.017E+00 2.62E-03 
'Y 37 1.60E-03 4.095E-Ol 6.55E-04 Kat X-ray 3.44E-Ol 3.872E-02 1.33E-02 
'Y 38 1.50E-03 4.153E-Ol 6.23E-04 Ka2 X-ray 1.89E-Ol 3.817E-02 7.22E-03 
'Y 44 1.40E-03 4.452E-Ol 6.23E-04 Ki3t X-ray 6.77E-02 4.383E-02 2.97E-03 
'Y 47 5.70E-03 5.033E-0l 2.87E-03 Ki32 X-ray 2.9lE-02 4.497E-02 1.3lE-03 
'Y 48 1.50E-03 5.205E-Ol 7.8lE-04 Ki33 X-ray 3.5lE-02 4.371E-02 1.53E-03 
'Y 49 1.50E-03 5.339E-Ol 8.0lE-04 Auger-KLL 3.49E-02 3.122E-02* 1.09E-03 
'Y 50 3.30E-03 5.656E-Ol 1.87E-03 Auger-KLX 1. 74E-02 3.686E-02* 6.40E-04 
'Y 51 3.00E-03 5.722E-Ol 1. 72E-03 Auger-LMM 3.9lE-01 4.333E-03* 1.70E-03 
'Y 52 4.00E-03 5.763E-Ol 2.3lE-03 Auger-LMX 2.3lE-01 5.552E-03* 1.28E-03 
'Y 53 1.70E-03 5.863E-Ol 9.97E-04 Auger-MXY 1. 26E+00 1.205E-03* 1.52E-03 
'Y 54 2.20E-03 6.042E-Ol 1.33E-03 
'Y 55 1.40E-03 6.083E-Ol 8.52E-04 Listed X, 'Y and 'Y± radiations 6.11E-Ol 
'Y 57 2.50E-03 6.489E-Ol 1.62E-03 Omitted X, 'Y and 'Y± radiations** 1.15E-02 
'Y 58 1.70E-03 6.525E-Ol 1. 11E-03 Listed ;3, ce and Auger radiations 2.34E-Ol 
'Y 59 3.30E-03 6.682E-Ol 2.2lE-03 Omitted ;3, ce and Auger radiations** 4.65E-03 
'Y 61 2.80E-03 7.010E-Ol 1.96E-03 Listed radiations 8.45E-Ol 
'Y 62 2.30E-03 7.258E-Ol 1.67E-03 Omitted radiations** 1.6lE-02 
'Y 63 5.60E-03 7.615E-Ol 4.26E-03 
'Y 64 4.lOE-03 7.747E-Ol 3.18E-03 * Average energy (MeV) 
'Y 66 2.60E-03 8.110E-Ol 2. 11E-03 ** Each omitted transition contributes 
'Y 67 3.10E-03 8.145E-Ol 2.52E-03 <0.100 % to Ly(i)xE(i) in its category. 
'Y 68 7.50E-03 8.255E-Ol 6. 19E-03 
'Y 69 6.20E-03 8.448E-Ol 5.24E-03 Pm-140 daughter is radioactive. 
'Y 70 1.00E-03 8.558E-Ol 8.56E-04 
'Y 72 2.00E-03 8.620E-Ol 1. 72E-03 
'Y73 1.80E-03 8.635E-Ol 1.55E-03 
'Y 74 4.80E-03 8.742E-Ol 4.20E-03 
'Y 75 9.00E-04 9.263E-Ol 8.34E-04 
'Y 76 2.90E-03 9.511E-Ol 2.76E-03 
'Y 77 1.80E-03 9.670E-Ol 1.74E-03 
'Y 78 1.20E-03 9.999E-Ol 1.20E-03 
'Y 79 1.50E-03 1.018E+00 1.53E-03 
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62-Sm-148 

Half-life = 7.0E+15 y 
Decay mode(s): Q 

Radiation 

Q 1 
Q recoil 

y(i) 
(Bq s)-1 

1.00E+00 
1.00E+00 

E(i) 
(MeV) 

1.932E+00 
5.372E-02 

Listed Q and Q recoil radiations 
Listed radiations 

Nd-144 daughter is radioactive. 

0+ 0.0 

1~d(2.29EI5y) 

63-Eu-152m 

Half-life = 96 m 
Decay mode(s): IT 

y(i) E(i) 
Radiation (Bq s)-1 (MeV) 

Ce-L3, 'Y 1 1.59E-02 5.621E-03 
ce-M, 'Y 1 7.46E-03 1. 112E-02* 
ce-N+, 'Y 1 5.58E-03 1.260E-02* 
'Y2 1.26E-02 1.821E-02 
Ce-L1, 'Y 2 3.88E-01 1.016E-02 
Ce-L2, 'Y 2 6.78E-02 1.059E-02 
Ce-L3, 'Y 2 5.17E-02 1.123E-02 
ce-M, 'Y 2 1.10E-01 1.673E-02* 
ce-N+, 'Y 2 5.49E-02 1.821E-02* 
Ce-L1, 'Y 3 3.64E-03 3.170E-02 
ce-L2 , 'Y 3 3.38E-01 3.213E-02 
Ce-L3, 'Y 3 4.06E-01 3.277E-02 
ce-M, 'Y 3 1.95E-01 3.827E-02* 
ce-N+, 'Y 3 5.70E-02 3.975E-02* 
'Y4 6.85E-03 7.723E-02 
ce-K, 'Y 4 2.29E-02 2.871E-02 
ce-L1, 'Y 4 2.97E-03 6.918E-02 
'Y5 6.99E-01 8.985E-02 

lAERI-Data/Code 99-035 

22-AUG-89 

y(i)xE(i) 

1.93E+00 
5.37E-02 

1.99E+00 
1.99E+00 

16-JAN-97 

y(i)xE(i) 

8.95E-05 
8.29E-05 
7.03E-05 
2.29E-04 
3.94E-03 
7. 18E-04 
5.81E-04 
1.85E-03 
1.00E-03 
1.15E-04 
1.09E-02 
1.33E-02 
i.46E-03 
2.27E-03 
5.29E-04 
6.57E-04 
2.06E-04 
6.28E-02 

- 162-

ce-K, 'Y 5 2.24E-01 4.133E-02 
ce-L1, 'Y 5 2.25E-02 8.180E-02 
ce-L2, 'Y 5 4.95E-03 8.223E-02 
ce-L3, 'Y 5 6.28E-03 8.287E-02 
ce-M, 'Y 5 7.21E-03 8.837E-02* 
ce-N+, 'Y 5 2.00E-03 8.985E-02* 
K"'l X-ray 1.18E-01 4.154E-02 
K"'2 X-ray 6.56E-02 4.090E-02 
KiJl X-ray 2.30E-02 4.704E-02 
KiJ2 X-ray 1.04E-02 4.828E-02 
KiJa X-ray 1. 18E-02 4.691E-02 
L", X-ray 9.78E-02 5.843E-03* 
LiJ X-ray 1.21E-01 6.533E-03* 
L'j' X-ray 2.04E-02 7.608E-03* 
Auger-KLL l.OSE-02 3.338E-02* 
Auger-KLX 5.44E-03 3.950E-02* 
Auger-LMM 7.61E-01 4.718E-03* 
Auger-LMX 4.57E-01 6.051E-03* 
Auger-LXY 7.49E-02 7.047E-03* 
Auger-MXY 2.55E+00 1.293E-03* 
~E 6.92E-01 1.764E-04* 

Listed X, 'Y and 'Y± radiations 
Omitted X, 'Y and 'Y± radiations** 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations** 
Listed radiations 
Omitted radiations** 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to Ly(i)xE(i) in its category. 

Eu-152 daughter is radioactive. 

15~';'Eu(96m) 

8- 0.1478 

13 

5+ 0.1081 

4+ 0.0898 

3- 0.0772 

15 14 

3- 0.0 

9.24E-03 
1. 84E-03 
4.07E-04 
5.20E-04 
6.37E-04 
1.79E-04 
4.92E-03 
2.68E-03 
1.08E-03 
5.00E-04 
5.55E-04 
5.72E-04 
7.90E-04 
1.55E-04 
3.60E-04 
2.15E-04 
3.59E-03 
2.77E-03 
5.28E-04 
3.29E-03 
1.22E-04 

7.48E-02 
8.44E-05 
6.69E-02 
2.28E-04 
1.42E-01 
3.13E-04 



63-Eu-154m 

Half-life = 46 m 
Decay mode(s): IT 

y(i) E(i) 
Radiation (Bq S)-1 (MeV) 

ce-N+, 'Y 1 4.22E-01 9.100E-04* 
Ce-L2, 'Y 3 1.99E-01 9.829E-04 
Ce-L3, 'Y 3 3.13E-01 1.623E-03 
ce-M, 'Y 3 2.00E-0l 7. 119E-03* 
ce-N+, 'Y 3 4.71E-01 8.600E-03* 
ce-L1, 'Y 4 7.60E-02 1.248E-03 
ce-M, 'Y 4 1.82E-02 7.819E-03* 
ce-N+, 'Y 4 2.63E-02 9.300E-03* 
'Y 5 8.88E-03 2.75lE-02 
ce-L1, 'Y 5 8.05E-02 1.946E-02 
Ce-L2, 'Y 5 9. 11E-03 1.989E-02 
ce-M, 'Y 5 2.02E-02 2.603E-02* 
ce-N+, 'Y 5 7.01E-03 2.751E-02* 

'Y 6 1.07E-02 2.878E-02 
ce-L 1 , 'Y 6 5.34E-03 2.073E-02 
Ce-L3, 'Y 6 4.43E-03 2.180E-02 
'Y7 5.55E-02 3.178E-02 
Ce-Ll, 'Y 7 3.28E-01 2.373E-02 
Ce-L2, 'Y 7 3.43E-02 2.416E-02 
Ce-L3, 'Y 7 1.2lE-02 2.480E-02 
ce-M, 'Y 7 8.08E-02 3.030E-02* 
ce-N+, 'Y 7 2.60E-02 3.178E-02* 
Ce..L2, 'Y 8 7.39E-02 2.499E-02 
ce-L3, 'Y 8 9.67E-02 2.563E-02 
ce-M, 'Y 8 3.97E-02 3. 113E-02* 
ce-N+, 'Y 8 1.24E-02 3.26lE-02* 
'Y 9 1.26E-01 3.580E-02 
Ce-Ll, 'Y 9 5.19E-01 2.775E-02 
ce-L2, 'Y 9 1.04E-0l 2.818E-02 
ce-L3, 'Y 9 8.34E-02 2.883E-02 
ce-M, 'Y 9 1.54E-01 3.432E-02* 
ce-N+, 'Y 9 4.73E-02 3.580E-02* 
'Y1O 3.70E-0l 6.817E-02 
ce-K, 'Y 10 2. 46E-Ol 1. 965E-02 
Ce-Ll, 'Y 10 2.39E-02 6.012E-02 
ce-L2 , 'Y 10 6.51E-03 6.055E-02 
ce-L3, 'Y 10 8.56E-03 6. 119E-02 
ce-M, 'Y 10 8.33E-03 6.669E-02* 
ce-N+, 'Y 10 2.26E-03 6.817E-02* 
'Y11 2.66E-01 1.009E-0l 
ce-K, 'Y 11 6.26E-02 5.236E-02 
ce-Ll, 'Y 11 6.38E-03 9.283E-02 
Ce-L2, 'Y 11 1. 29E-03 9.326E-02 
ce-L3, 'Y 11 1.61E-03 9.390E-02 
ce-M, 'Y 11 1.98E-03 9.940E-02* 
K"" X-ray 1.48E-01 4.154E-02 
K"'2 X-ray 8.22E-02 4.090E-02 
Kl'll X-ray 2.88E-02 4.704E-02 
KI'l2 X-ray 1.30E-02 4.828E-02 
KI'l3 X-ray 1.48E-02 4.691E-02 
L", X-ray 1.34E-01 5.843E-03* 
LI'l X-ray 1.9lE-01 6.534E-03* 
L-y X-ray 3.57E-02 7.655E-03* 
Auger-KLL 1.35E-02 3.338E-02* 
Auger-KLX 6.82E-03 3.950E-02* 
Auger-LMM 1. 12E+00 4.776E-03* 
Auger-LMX 6.81E-01 6.115E-03* 
Auger-LXY 1.11E-01 7.110E-03* 
Auger-MXY 3.8lE+00 1.297E-03* 
l!..E 1. 88E+OO 2. 13lE-04* 

Listed X, 'Y and 'Y± radiations 

JAERI-Data/Code 99-035 

06-0CT-93 

y(i)xE(i) 

3.84E-04 
1.95E-04 
5.09E-04 
1.42E-03 
4.05E-03 
9.48E-05 
1.42E-04 
2.45E-04 
2.44E-04 
1.57E-03 
1.8lE-04 
5.26E-04 
1.93E-04 
3.09E-04 
1. llE-04 
9.67E-05 
1. 76E-03 
7.78E-03 
8.29E-04 
3.0lE-04 
2.45E-03 
8.28E-04 
1.85E-03 
2.48E-03 
1. 24E-03 
4.05E-04 
4.50E-03 
1.44E-02 
2.93E-03 
2.4lE-03 
5.30E-03 
1.69E-03 
2.52E-02 
4. 84E-03 
1.44E-03 
3.94E-04 
5.24E-04 
5.56E-04 
1.54E-04 
2.69E-02 
3.28E-03 
5.92E-04 
1.20E-04 
1.5lE-04 
1.97E-04 
6.16E-03 
3.36E-03 
1.35E-03 
6.27E-04 
6.96E-04 
7.86E-04 
1.25E-03 
2.73E-04 
4.5lE-04 
2.69E-04 
5.35E-03 
4. 16E-03 
7.90E-04 
4.94E-03 
4.0lE-04 

7.34E-02 
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Omitted X, 'Y AND 'Y± radiations** 
Listed {3, ce AND Auger radiations 
Omitted (3, ce AND Auger radiations** 
Listed radiations 
Omitted radiations** 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly(i) xE(i) in its category. 

Eu-154 daughter is radioactive. 

1~~u(46.0m) 

8- 01453 

5+ J3 0.1368 
14 

4- 0.1297 

4+ 19 16 0.1275 

15 
4+ 0.1009 

VJ ~ 
11 

0.1000 

111 18 17 

2+ 0.0682 

110 

3- 0.0 

I~Eu(8.593y) 

8.82E-05 
8.32E-02 
4.81E-04 
1.57E-01 
5.69E-04 



lAERI-DataiCode 99-035 

63-Eu-159 l' 43 1.62E-03 9. 157E-01 1.49E-03 
l' 44 2.92E-03 9.361E-01 2.74E-03 

16-AUG-94 l' 45 4.88E-03 1.015E+00 4.95E-03 
l' 46 1.95E-03 1.038E+00 2.02E-03 

Half-life = 18.1 m l' 47 5.20E-03 1.044E+00 5.43E-03 
Decay mode(s): {3- l' 48 2.92E-03 1.060E+00 3.lOE-03 

l' 49 2.60E-03 1.078E+00 2.80E-03 
y(i) E(i) l' 50 1.20E-02 1.095E+00 1.32E-02 

Radiation (Bq S)-l (MeV) y(i)xE(i) l' 51 2.60E-03 1.109E+00 2.88E-03 
l' 52 5.20E-03 1. 128E+00 5.87E-03 

{3- 1 1.08E-02 3.368E-01* 3.64E-03 l' 53 6.17E-04 1.159E+00 7. 16E-04 
{3- 2 3.93E-03 4.047E-01* 1.59E-03 l' 54 1.14E-03 1.182E+00 1.34E-03 
{3- 3 2.46E-02 4.832E-01* 1.19E-02 l' 55 1.95E-03 1.221E+00 2.38E-03 
{3- 4 1.08E-02 4.976E-01* 5.38E-03 l' 56 3.25E-03 1. 301 E+OO 4.23E-03 
{3- 5 1.38E-02 5.741E-01* 7.90E-03 l' 57 1.20E-03 1.351E+00 1.62E-03 
{3- 6 4.62E-02 6.067E-01* 2.80E-02 l' 58 2.44E-03 1.434E+00 3.49E-03 
{3- 7 3.24E-02 6.624E-01* 2.15E-02 l' 59 1.95E-03 1.452E+00 2.83E-03 
{3- 8 6.48E-02 6.675E-01* 4.33E-02 l' 60 2.92E-03 1.469E+00 4.30E-03 
{3- 9 2.06E-02 6.773E-01* 1.40E-02 l' 61 6.50E-03 1.520E+00 9.88E-03 
{3- 10 1.28E-02 7.246E-01* 9.25E-03 Kc,! X-ray 4.68E-01 4.300E-02 2.01E-02 
{3- 11 1.38E-01 8.908E-01* 1.23E-01 K"'2 X-ray 2.60E-01 4.231E-02 1.10E-02 
{3- 12 2.26E-02 8.853E-01* 2.ooE-02 K)31 X-ray 8.98E-02 4.870E-02 4.37E-03 
{3- 13 3.63E-01 9.271E-01* 3.37E-01 K)32 X-ray 4.16E-02 5.000E-02 2.08E-03 
{3- 14 4.91E-02 9.381E-01* 4.61E-02 K)33 X-ray 4.64E-02 4.855E-02 2.26E-03 
{3- 15 1.87E-01 9.624E-01* 1.80E-01 L", X-ray 8.23E-02 6.054E-03* 4.98E-04 
1'2 3.44E-02 5.070E-02 1.74E-03 L)3 X-ray 7.66E-02 6.805E-03* 5.21E-04 
ce-L1, l' 2 5.65E-02 4.232E-02 2.39E-03 Auger-KLL 4.05E-02 3.450E-02* 1.40E-03 
1'4 1.92E-01 6.780E-02 1.30E-02 Auger-LMM 5.22E-01 4.809E-03* 2.51E-03 
ce-K, l' 4 1.32E-01 1. 756E-02 2.32E-03 Auger-LMX 3.14E-01 6.196E-03* 1.95E-03 
1'5 1.07E-02 7. 140E-02 7.66E-04 Auger-MXY 1. 72E+OO 1.378E-03* 2.37E-03 
ce-K, l' 5 6.52E-02 2.116E-02 1.38E-03 
1'6 9.1OE-02 7.860E-02 7.15E-03 Listed X, l' and 1'± radiations 3.03E-01 
ce-K, l' 6 4.26E-02 2.836E-02 1.21E-03 Omitted X, l' and 1'± radiations** 5.76E-04 
1'7 1. 23E-02 8.040E-02 9.93E-04 Listed {3, ce and Auger radiations 8.79E-01 
ce-K, l' 7 5.00E-02 3.016E-02 1.51E-03 Omitted {3, ce and Auger radiations** 1.48E-02 
1'8 6. 17E-03 9.040E-02 5.58E-04 Listed radiations 1.18E+00 
1'9 6.99E-02 9.570E-02 6.69E-03 Omitted radiations** 1.53E-02 
ce-K, l' 9 1.59E-01 4.546E-02 7.24E-03 
Ce-L1,1'9 2.1OE-02 8.732E-02 1.83E-03 * Average energy (MeV) 
1'10 6.50E-03 1.025E-01 6.66E-04 ** Each omitted transition contributes 
1'11 7. 15E-03 1.055E-01 7.54E-04 <0.100 % to Ly(i) x E(i) in its category. 
l' 12 2.83E-03 1.088E-01 3.08E-04 
l' 14 3.90E-03 1.219E-01 4.75E-04 Gd-159 daughter is radioactive. 
l' 15 3.25E-02 1.464E-01 4.76E-03 
ce-K, l' 15 1.91E-02 9.616E-02 1.83E-03 
1'16 1.37E-02 1.598E-01 2.18E-03 
l' 17 1.30E-02 1. 769E-01 2.30E-03 
l' 18 1.62E-02 2.275E-01 3.70E-03 
1'19 3.25E-03 4.982E-01 1.62E-03 
l' 20 1.62E-03 5.214E-01 8.47E-04 
l' 21 3.90E-03 5.513E-01 2.15E-03 
l' 22 2.60E-03 5.755E-01 1.50E-03 
l' 23 3.90E-03 5.886E-01 2.30E-03 
l' 24 3.25E-03 5.960E-01 1.94E-03 
l' 25 8.77E-03 6.022E-01 5.28E-03 
l' 26 1.27E-02 6.134E-Ol 7.77E-03 
l' 27 3.57E-03 6.457E-01 2.31E-03 
l' 28 1.33E-02 6.595E-01 8.79E-03 
l' 29 3.05E-02 6.649E-01 2.03E-02 
l' 30 1.88E-02 6.766E-01 1.28E-02 
l' 31 2.31E-02 6.819E-01 1.57E-02 
l' 32 4.88E-03 6.938E-01 3.38E-03 
l' 33 1.62E-03 7.204E-01 1.l7E-03 
l' 34 6.50E-03 7.265E-01 4.72E-03 
l' 35 2.44E-03 7.331E-01 1. 79E-03 
l' 36 9.1OE-03 7.443E-01 6.77E-03 
l' 37 9.1OE-03 7. 539E-01 6.86E-03 
l' 38 3.25E-03 7.631E-01 2.48E-03 
l' 39 2.57E-02 8.047E-01 2.07E-02 
l' 40 5.52E-03 8.297E-01 4.58E-03 
l' 41 2.11E-03 8.714E-01 1.84E-03 
l' 42 3.25E-03 8.808E-01 2.86E-03 
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J AERI -Data/Code 99-035 

64-Gd-150 /3+ 23 2.29E-Ol 1.803E+00* 4.13E-Ol 
/3+ 24 2.80E-02 2. 140E+00* 5.99E-02 

29-APR-94 'Y± 1.08E+00 5.110E-0l 5.52E-Ol 
'Y 3 1.98E-Ol 4.890E-Ol 9.70E-02 

Half-life = 1.79E+6 y 'Y4 5.99E-03 5.899E-Ol 3.53E-03 
Decay mode(s): Q 'Y5 1.07E-Ol 6.319E-Ol 6.75E-02 

'Y '6 2.65E-02 6.395E-0l 1.69E-02 
y(i) E(i) 'Y7 8.44E-Ol 7.844E-Ol 6.62E-Ol 

Radiation (Bq S)-1 (MeV) y(i)xE(i) ce-K, 'Y 7 3.29E-03 7.342E-Ol 2.42E-03 
'Y 8 4.42E-03 8.086E-Ol 3.58E-03 

Q 1 1.00E+00 2.733E+00 2.73E+00 'Y 1O 3.04E-03 9.153E-Ol 2.78E-03 
Q recoil 1.00E+00 7.493E-02 7.49E-02 'Yll 1.08E-02 9.60lE-Ol 1.04E-02 

'Y 12 1.08E-02 9.60lE-0l 1.04E-02 
Listed Q and Q recoil radiations 2.81E+00 'Y 13 3.37E-03 1.002E+00 3.38E-03 
Listed radiations 2.81E+00 'Y 14 6.50E-03 1.008E+00 6.55E-03 

'Y 15 6.50E-03 1. 008 E+ 00 6.55E-03 
Sm-146 daughter is radioactive. 'Y 16 8.14E-03 1.050E+00 8.55E-03 

'Y 17 1.l5E-Ol 1.079E+00 1.24E-Ol 
'Y 18 2.26E-02 1.089E+00 2.46E-02 
'Y 19 6.16E-03 l.l06E+OO 6.81E-03 
'Y 22 3.29E-03 1. 230E+00 4.05E-03 

I~Gd( I. 79E+6y) 'Y 23 8.27E-03 1. 230E+00 1.02E-02 

0+ 0.0 'Y 24 2.03E-03 1.248E+00 2.53E-03 
'Y 26 2.14E-02 1.404E+00 3.01E-02 
'Y 27 2.79E-03 1.426E+00 3.97E-03 
'Y 28 9.12E-03 1.449E+00 1.32E-02 
'Y 30 6.41E-03 1.526E+00 9.79E-03 
'Y 31 1.08E-02 1.599E+00 1.73E-02 
'Y 32 4.22E-03 1.640E+00 6.92E-03 
'Y 33 4.47E-03 1.642E+00 7.34E-03 
'Y 34 2.79E-03 1.679E+00 4.68E-03 
'Y 35 1.46E-02 1.720E+00 2.51E-02 
'Y 36 3.46E-03 1.722E+00 5.96E-03 
'Y 37 1.69E-03 1. 738E+00 2.93E-03 0+ 0.0 'Y 38 5.06E-03 1.803E+00 9.13E-03 

I~Sm(I.03E+8y) 
a l 

'Y 39 4.47E-03 1.816E+00 8.12E-03 
'Y 40 1.83E-02 1.830E+00 3.35E-02 
'Y 41 5.82E-03 1.848E+00 1.08E-02 
'Y 42 5.65E-02 1.863E+00 1.05E-0l 
'Y 43 4.05E-03 1.916E+00 7.76E-03 
'Y 44 4.39E-03 2.089E+00 9.17E-03 
'Y 45 6.33E-03 2.102E+00 1.33E-02 
'Y 46 1.22E-02 2. 13lE+00 2.59E-02 
'Y 47 3.12E-03 2.155E+00 6.73E-03 
'Y 48 3.12E-03 2.168E+00 6.77E-03 
'Y 49 1.72E-02 2. 189E+00 3.77E-02 65-Tb-148 
'Y 50 3.29E-03 2.247E+00 7.40E-03 
'Y 51 4.05E-03 2.288E+00 9.27E-03 

23-AUG-90 'Y 52 2.53E-03 2.30lE+00 5.83E-03 
'Y 53 1.16E-02 2.311E+00 2.69E-02 

Half-life = 60 m 'Y 54 5.19E-03 2.332E+00 1.21E-02 
Decay mode(s): EC, /3+ 'Y 55 4.39E-03 2.345E+00 1.03E-02 

'Y 56 5.74E-03 2.363E+00 1.36E-02 
y(i) E(i) 'Y 57 5.32E-03 2.486E+00 1.32E-02 

Radiation (Bq s)-1 (MeV) y(i)xE(i) 'Y 58 3.04E-03 2.511E+00 7.63E-03 
'Y 59 2.62E-03 2.593E+00 6.79E-03 

/3+ 5 1.88E-03 7.287E-0l* 1.37E-03 'Y 60 6.92E-03 2.614E+00 1.81E-02 
/3+ 6 2.24E-03 7.472E-0l* 1.67E-03 'Y 61 1.35E-03 2.635E+00 3.56E-03 
/3+ 9 4.56E-03 8.252E-Ol* 3.77E-03 'Y 62 6.41E-03 2.70lE+00 1.73E-02 
/3+ 10 2.18E-03 8.382E-Ol* 1.83E-03 'Y 64 1.60E-03 2.795E+00 4.48E-03 
/3+ 11 3.70E-03 8.442E-Ol* 3.13E-03 'Y 65 2.79E-03 2.859E+00 7.96E-03 
/3+ 12 3.97E-03 9.219E-Ol* 3.66E-03 'Y 66 3.80E-03 2.872E+00 1.09E-02 
/3+ 13 8.82E-03 9.604E-Ol* 8.47E-03 'Y 67 1.60E-03 3.09lE+00 4.96E-03 
/3+ 14 9.44E-03 1.0IOE+00* 9.53E-03 'Y 68 2.62E-03 3.125E+00 8. 18E-03 
/3+ 15 7.78E-03 1.011E+00* 7.86E-03 'Y 69 6.92E-03 3. 13lE+00 2.17E-02 
/3+ 16 4.15E-03 1.047E+00* 4.34E-03 'Y 70 3.46E-03 3.266E+00 1.13E-02 
/3+ 17 7.67E-03 1.098E+00* 8.43E-03 'Y71 5.57E-03 3.269E+00 1.82E-02 
/3+ 18 8.92E-03 1. 134E+00* 1.01E-02 'Y72 1.01E-03 3.296E+00 3.34E-03 
/3+ 19 1.97E-02 1.l54E+00* 2.27E-02 'Y 73 2.95E-03 3.553E+00 1.05E-02 
/3+ 20 9.96E-02 1.303E+00* 1.30E-Ol 'Y 74 2.28E-03 3.575E+00 8.15E-03 
/3+ 21 3.OlE-02 1.497E+00* 4.50E-02 'Y 75 3.71E-03 3.645E+00 1.35E-02 
/3+ 22 6.53E-02 1. 575E+00* 1.03E-Ol 
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'Y 76 5.06E-03 3.686E+00 
'Y 77 2.95E-03 3.984E+OO 
'Y 78 1.35E-03 4.067E+00 
Kal X-ray 1.89E-Ol 4.300E-02 
Ka2 X-ray 1.05E-Ol 4.23lE-02 
Auger-LMM 1.93E-0l 4.81OE-03· 
Auger-MXY 6.36E-Ol 1.382E-03· 

Listed X, 'Y and 'Y± radiations 
Omitted X, 'Y and 'Y± radiations·· 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations·· 
Listed radiations 
Omitted radiations·· 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to L:y(i)XE(i) in its category. 

Gd-l48 daughter is radioactive. 
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J AERI -Data/Code 99-035 

65-Tb-152 "f 162 7.54E-03 1.667E+00 1.26E-02 
"f 167 7.21E-03 1. 757E+00 1.27E-02 

16-JAN-97 "f 169 2.99E-03 1.771E+00 5.30E-03 
"f 171 5.72E-03 1. 789E+00 1.02E-02 

Half-life = 17.5 h "f 172 1.95E-03 1.798E+00 3.5lE-03 
Decay mode(s): EC, f3+ "f 178 1.75E-03 1.857E+00 3.26E-03 

"f 179 4.94E-03 1.862E+00 9.20E-03 
y(i) E(i) "f 183 1.90E-02 1.902E+00 3.62E-02 

Radiation (Bq s)-1 (MeV) y(i)xE(i) "f 186 4.29E-03 1.92lE+00 8.24E-03 
"f 188 7.2lE-03 1.941E+00 1.40E-02 

f3+ 11 1.80E-03 4.695E-0l* 8.43E-04 "f 190 3.5lE-03 1.955E+00 6.86E-03 
f3+ 13 1.07E-03 5.043E-0l* 5.38E-04 "f 208 1.43E-03 2.093E+00 2.99E-03 
f3+ 18 1.90E-03 6.009E-0l* 1.14E-03 "f 213 2.28E-03 2.15lE+00 4.89E-03 
f3+ 19 2.59E-03 6. 176E-0l* 1.60E-03 "f 217 2.14E-03 2.185E+00 4.69E-03 
f3+ 21 1.lDE-03 6.939E-0l* 7.62E-04 "f 229 1.43E-03 2.343E+00 3.35E-03 
f3+ 22 5.09E-03 7.454E-01* 3.79E-03 "f 232 4.35E-03 2.365E+00 1.03E-02 
f3+ 23 2.00E-03 7.471E-0l* 1.49E-03 "f 233 8.90E-03 2.375E+00 2.12E-02 
f3+ 25 5.19E-03 8.329E-01* 4.32E-03 "f 234 1.82E-03 2.385E+00 4.34E-03 
f3+ 26 7.38E-03 8.392E-0l* 6.20E-03 "f 236 1.49E-02 2.405E+00 3.58E-02 
f3+ 27 9.98E-04 8.753E-0l* 8.73E-04 "f 243 1.30E-03 2.519E+00 3.27E-03 
f3+ 28 2.29E-02 9. 196E-0l* 2.1lE-02 "f 245 3.19E-03 2.536E+00 8.08E-03 
f3+ 29 1.50E-03 1.003E+00* 1.50E-03 "f 248 2.21E-03 2.570E+00 5.68E-03 
f3+ 30 9.98E-03 1.065E+00* 1.06E-02 "f 252 4.16E-03 2.588E+00 1.08E-02 
f3+ 31 5.99E-02 1.186E+00* 7.lDE-02 "f 255 3.05E-03 2.620E+00 8.00E-03 
f3+ 32 6.98E-02 1.337E+00* 9.34E-02 "f 258 2.28E-03 2.663E+00 6.06E-03 
"f± 3.92E-0l 5. 110E-0l 2.00E-01 "f 259 1.56E-03 2.668E+00 4.16E-03 
"f 12 8.58E-02 2.711E-0l 2.33E-02 "f 263 2.66E-03 2.698E+00 7.19E-03 
ce-K, "f 12 5.35E-03 2.208E-0l 1. 18E-03 "f 265 2.47E-03 2.709E+00 6.69E-03 
"f 17 6.50E-01 3.443E-0l 2.24E-0l "f 266 3.90E-03 2.720E+00 1.06E-02 
ce-K,"f 17 2.02E-02 2.940E-0l 5.95E-03 "f 271 1.30E-03 2.755E+00 3.58E-03 
Ce-Ll, "f 17 2.33E-03 3.359E-0l 7.83E-04 "f 277 1. 11E-03 2.796E+00 3.09E-03 
ce-K, "f 20 1.59E-03 3.376E-01 5.36E-04 "f 288 1.30E-03 2.882E+00 3.75E-03 
"f 21 4.09E-02 4.111E-0l 1.68E-02 KO, X-ray 3.47E-01 4.300E-02 1.49E-02 
ce-K, "f 22 4.41E-03 3.823E-01 1.69E-03 K02 X-ray 1.93E-0l 4.231E-02 8.17E-03 
"f 39 9.42E-02 5.863E-0l 5.53E-02 K,e, X-ray 6.67E-02 4.870E-02 3.25E-03 
ce-K, "f 39 1.95E-03 5.361E-01 1.04E-03 Auger-KLL 3.OlE-02 3.450E-02* 1.04E-03 
ce-K, "f 40 1.09E-02 5.654E-0l 6.19E-03 Auger-KLX 1.53E-02 4.085E-02* 6.25E-04 
ce-LJ, "f 40 1.51E-03 6.072E-0l 9.16E-04 Auger-LMM 3.57E-01 4.811E-03* 1. 72E-03 
"f 41 9.36E-03 6.228E-0l 5.83E-03 Auger-LMX 2.15E-01 6.198E-03* 1. 33E-03 
"f 47 5.52E-03 6. 75lE-0l 3.73E-03 Auger-MXY 1.18E+00 1.38lE-03· 1.63E-03 
"f 51 7.86E-03 7.033E-0l 5.53E-03 
"f 52 1.69E-02 7.033E-0l 1. 19E-02 Listed X, "f and "f± radiations 1.22E+00 
"f 58 2.92E-02 7.649E-0l 2.24E-02 Omitted X, "f and "f± radiations·· 2.70E-01 
"f 60 5.78E-02 7.789E-0l 4.5lE-02 Listed f3, ce and Auger radiations 2.44E-01 
"f 69 6.69E-03 8.933E-01 5.98E-03 Omitted f3, ce and Auger radiations·· 7.32E-03 
"f 73 4.55E-03 9.287E-01 4.23E-03 Listed radiations 1.47E+00 
"f 74 1.82E-02 9.307E-0l 1.69E-02 Omitted radiations*· 2.77E-0l 
"f 78 9.29E-03 9.704E-0l 9.02E-03 
"f 79 3.12E-02 9.741E-0l 3.04E-02 * Average energy (MeV) 
"f 82 7.80E-03 9.903E-0l 7. 72E-03 ** Each omitted transition contributes 
"f 83 4.23E-03 1.011E+00 4.27E-03 <0.200 % to Ly(i) xE(i) in its category. 
"f 93 l.OOE-02 1.090E+00 1.09E-02 
"f 94 4.23E-03 1.l07E+00 4.68E-03 Gd-152 daughter is radioactive. 
"f 95 2.66E-02 1.lD9E+00 2.96E-02 
"f 98 8.38E-03 1.l38E+00 9.54E-03 
"f 103 4.48E-03 1.l91E+00 5.34E-03 
"f lD6 2.92E-03 1.209E+00 3.54E-03 
"f 110 1.08E-02 1. 26 lE+OO 1.36E-02 
"f 114 2.14E-02 1.299E+00 2.79E-02 
"f 115 1.43E-02 1.315E+00 1.88E-02 
"f 117 3.90E-03 1.318E+00 5.14E-03 
"f 118 9.lDE-03 1.326E+00 1.21E-02 
"f 121 9.49E-03 1.348E+00 1.28E-02 
"f 127 4.23E-03 1.383E+00 5.85E-03 
"f 131 7.21E-03 1.411E+00 1.02E-02 
"f 144 7.09E-03 1.518E+00 1.08E-02 
"f 151 9.69E-03 1.586E+00 1. 54E-02 
"f 153 2.08E-03 1.597E+00 3.32E-03 
"f 154 2.34E-03 ·1.599E+00 3.74E-03 
"f 155 1.89E-03 1.599E+00 3.0lE-03 
"f 157 2.OlE-03 1.606E+00 3.24E-03 
"f 158 2.53E-03 1.632E+00 4.14E-03 
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65-Tb-163 1 65 2.25E-Ol 4.945E-0l 1.11E-Ol 
ce-K, 165 1.0lE-03 4.407E-0l 4.45E-04 

21-JAN-97 1 66 4.6lE-02 5.075E-Ol 2.34E-02 
1 67 2.25E-03 5.150E-0l 1. 16E-03 

Half-life = 19.5 m 1 68 5.62E-03 5.150E-Ol 2.90E-03 
Decay mode(s): (3- 1 69 2.70E-03 5.274E-0l 1.42E-03 

1 70 9.45E-02 5.330E-0l 5.04E-02 
y(i) E(i) 171 1.69E-02 5.453E-0l 9.20E-03 

Radiation (Bq S)-1 (MeV) y(i)xE(i) 1 73 2.05E-02 5.595E-0l 1. 15E-02 
174 1.58E-03 5.735E-0l 9.03E-04 

(3- 1 2.38E-03 1.998E-Ol' 4.76E-04 1 75 1.80E-03 5.782E-0l 1.04E-03 
(3- 2 1.53E-02 2.229E-0l* 3.40E-03 1 76 7.02E-02 5.839E-0l 4.lOE-02 
(3- 3 1. 33E-02 2.324E-Ol' 3.lOE-03 177 3.69E-02 6.083E-Ol 2.24E-02 
(3- 4 4.29E-02 2.738E-01* 1.17E-02 1 78 1.l2E-02 6.30lE-0l 7.09E-03 
(3- 5 1.47E-Ol 2.792E-0l* 4.lOE-02 I 79 2.92E-03 6.334E-0l 1.85E-03 
(3- 6 1.53E-02 2.867E-Ol* 4.37E-03 1 80 2.03E-03 6.370E-0l 1.29E-03 
(3- 7 3.33E-Ol 2.990E-Ol' 9.95E-02 1 83 2.03E-03 6.625E-0l 1. 34E-03 
(3- 8 4.29E-02 3.087E-0l* 1.32E-02 1 84 1.58E-03 6.640E-Ol 1.05E-03 
(3- 9 3.15E-03 3.395E-Ol* 1.07E-03 1 85 2.25E-03 6.650E-Ol 1.50E-03 
(3- 10 1.22E-Ol 3.455E-0l* 4.22E-02 1 86 6.07E-03 6.689E-0l 4.06E-03 
(3- 11 1.10E-Ol 3.569E-0l* 3.91E-02 1 87 2.92E-03 6.843E-Ol 2.00E-03 
(3- 12 3.15E-03 4.352E-Ol* 1.37E-03 1 90 3.15E-03 7.075E-Ol 2.23E-03 
(3- 13 1.33E-02 4.503E-0l* 6.OlE-03 1 92 1.58E-03 7~25lE-0l 1.l4E-03 
(3- 14 3.72E-02 4.640E-0l* 1.73E-02 1 93 2.47E-03 7.330E-0l 1.81E-03 
(3- 15 1.33E-02 4.839E-0l' 6.46E-03 1 94 1.80E-03 8.080E-Ol 1.45E-03 
(3- 16 8.67E-02 4. 864E-0l' 4.22E-02 1 95 1.01E-02 8.334E-Ol 8.44E-03 
ce-Ll'I2 1.67E-02 2.955E-02 4.93E-04 1 96 1. 12E-03 8.442E-0l 9.50E-04 
17 2.03E-02 7.340E-02 1.49E-03 1 97 1.35E-03 8.964E-Ol 1.2lE-03 
ce-K, I 7 4.45E-02 1.961E-02 8.73E-04 KQl X-ray 5.lOE-02 4.600E-02 2.34E-03 
Ce-L2, I 7 4.90E-02 6.482E-02 3. 18E-03 KQ2 X-ray 2.85E-02 4.52lE-02 1.29E-03 
ce-L3, I 7 5.28E-02 6.56lE-02 3.46E-03 Auger-LMM 1.l8E-0l 5. 196E-03* 6.13E-04 
ce-M, I 7 2.53E-02 7. 172E-02* 1.81E-03 Auger-LMX 7.18E-02 6.699E-03* 4.81E-04 
ce-N+, I 7 6.86E-03 7.340E-02' 5.04E-04 Auger-MXY 4.02E-Ol 1.482E-03* 5.95E-04 
121 5.62E-03 1.673E-Ol 9.4lE-04 
1 23 6.52E-03 1. 774E-0l 1.l6E-03 Listed X, I and I± radiations 7.8lE-0l 
1 26 6.75E-03 2.122E-0l 1.43E-03 Omitted X, I and I± radiations" 8.05E-03 
1 31 6.73E-02 2.508E-Ol 1.69E-02 Listed (3, ce and Auger radiations 3.53E-Ol 
ce-K, I 31 1.99E-03 1.970E-0l 3.92E-04 Omitted (3, ce and Auger radiations*' 1.00E-02 
1 32 6.07E-03 2.60lE-0l 1.58E-03 Listed radiations 1.13E+00 
1 34 8.32E-03 2.856E-0l 2.38E-03 Omitted radiations*' 1.8lE-02 
1 36 8.32E-02 3. 164E-0l 2.63E-02 
ce-K, I 36 3.47E-03 2.626E-0l 9.12E-04 * Average energy (MeV) 
I 38 4.52E-02 3.385E-0l 1. 53E-02 ** Each omitted transition contributes 
1 39 4.50E-03 3.443E-0l 1.55E-03 <0.100 % to Ly(i)xE(i) in its category. 
1 40 3.38E-03 3.470E-Ol 1.17E-03 
141 6.16E-02 3.478E-0l 2.14E-02 Dy-163 daughter is stable. 
142 2.63E-Ol 3.512E-0l 9.25E-02 
ce-K, I 42 8.19E-03 2.974E-Ol 2.44E-03 
144 4.64E-02 3.543E-0l 1.64E-02 
ce-K, I 44 1.91E-03 3.005E-0l 5.75E-04 
1 45 6.30E-03 3.765E-0l 2.37E-03 
1 46 2.25E-03 3.840E-Ol 8.64E-04 

1 48 4.52E-02 3.863E-0l 1.75E-02 
1 49 2.43E-Ol 3.898E-0l 9.47E-02 
ce-K, I 49 7.98E-03 3.360E-Ol 2.68E-03 
ce-Ll, I 49 1.0lE-03 3.808E-0l 3.84E-04 
1 50 4.50E-03 3.91OE-0l 1.76E-03 
I 51 4.72E-03 3.963E-0l 1.87E-03 
1 52 2.50E-02 4.019E-Ol 1.00E-02 
1 53 5.38E-02 4. 150E-0l 2.23E-02 
154 1.15E-Ol 4.219E-0l 4.84E-02 
ce-K, I 54 3.2lE-03 3.68lE-0l 1.l8E-03 
1 55 3.5lE-02 4.276E-Ol 1.50E-02 
1 56 1.42E-02 4.348E-0l 6.16E-03 
1 57 3.38E-03 4.373E-0l 1.48E-03 
1 58 2.25E-03 4.400E-0l 9.90E-04 
1 59 6.75E-03 4.412E-Ol 2.98E-03 
1 60 1.15E-02 4.598E-0l 5.28E-03 
1 61 2.20E-02 4.624E-0l 1.02E-02 
162 2.95E-02 4.754E-0l 1.40E-02 
1 63 3.38E-03 4.797E-0l 1.62E-03 
1 64 1.10E-02 4.867E-Ol 5.37E-03 
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JAERI-Data/Code 99-035 

66-Dy-151 "I 55 9.64E-03 6.804E-0l 6.56E-03 
"156 2.53E-02 6.892E-0l 1.74E-02 

a: 30-JUN-97 "I 57 1.80E-02 7.003E-01 1.26E-02 
EC, (3+: 11-MAR-97 "1 58 1.20E-02 7.120E-01 8.53E-03 

"I 59 1.20E-02 7.120E-0l 8.53E-03 
Half-life = 17.9 m "162 6.69E-03 7.328E-0l 4.90E-03 
Decay mode(s): a, EC, (3+ "164 1.22E-02 7.454E-0l 9.06E-03 

"166 2.03E-02 7.556E-0l 1.54E-02 
y(i) E(i) "168 8.08E-03 7.689E-01 6.2lE-03 

Radiation (Bq s)-l (MeV) y(i)xE(i) "1 69 4.78E-03 7.715E-01 3.69E-03 
"171 8.60E-03 7.881E-0l 6.78E-03 

a1 5.60E-02 4.069E+00 2.28E-01 "172 5.12E-03 7.931E-0l 4.06E-03 
a recoil 5.60E-02 1.108E-0l 6.20E-03 "I 75 1.02E-02 8.141E-0l 8.27E-03 
{3+ 6 6.96E-04 3.553E-0l* 2.47E-04 "I 77 3.39E-03 8.228E-01 2.79E-03 
{3+ 8 9.74E-04 4.277E-0l* 4.16E-04 "1 78 2.21E-02 8.339E-01 1.84E-02 
{3+ 10 4.73E-04 4.545E-01* 2.15E-04 "1 80 2.01E-02 8.455E-01 1.70E-02 
{3+ 12 2.69E-03 5.182E-0l* 1.39E-03 "I 81 9.03E-03 8.496E-01 7.67E-03 
{3+ 13 4.45E-04 5.293E-0l* 2.36E-04 "1 82 1.30E-02 8.558E-01 1.11E-02 
{3+ 14 3.43E-03 5.473E-0l* 1.88E-03 "1 83 5.73E-03 8.592E-0l 4.92E-03 
{3+ 15 4.82E-04 5. 747E-0l* 2.77E-04 "1 84 1.4lE-02 8.704E-01 1.22E-02 
{3+ 16 6.49E-04 6.053E-0l* 3.93E-04 "1 86 6.60E-03 8.846E-01 5.84E-03 
{3+ 17 7.5lE-03 6.182E-0l* 4.64E-03 "187 7.03E-03 8.919E-01 6.27E-03 
{3+ 18 6.49E-04 7.234E-0l* 4.70E-04 "1 88 4.17E-03 9.103E-01 3.79E-03 
{3+ 19 4.32E-03 8.00lE-01* 3.46E-03 "1 89 8.68E-03 9.170E-0l 7.96E-03 
{3+ 20 5.56E-03 8.334E-0l* 4.64E-03 "190 4.60E-03 9.260E-0l 4.26E-03 
'Y± 5.96E-02 5.110E-0l 3.04E-02 "192 lo07E-02 9.363E-01 loOOE-02 
ce-L1 , "I 1 5.65E-01 1.421E-02 8.02E-03 "1 94 3.9lE-03 9.523E-01 3.72E-03 
Ce-L2, "I 1 6.97E-02 1.467E-02 1.02E-03 "I 95 3.39E-03 9.609E-01 3.25E-03 
Ce-L3, "I 1 3.28E-02 lo541E-02 5.05E-04 "I 96 3.82E-03 9.708E-01 3.71E-03 
ce-M, "I 1 1.46E-01 2.131E-02* 3.11E-03 "1 97 2.06E-02 9.837E-0l 2.02E-02 
ce-N+, "I 1 5.86E-02 2.292E-02* 1.34E-03 "199 6.69E-03 9.959E-Ol 6.66E-03 
Ce-L2, "I 2 1.23E-01 1.885E-02 2.32E-03 "I 101 3.06E-02 1.010E+OO 3.09E-02 
Ce-L3, "I 2 1.57E-01 1.959E-02 3.07E-03 "I 102 7.73E-03 lo017E+00 7.86E-03 
ce-M, "I 2 7.94E-02 2.549E-02* 2.02E-03 "I 103 8.5lE-03 1.020E+OO 8.68E-03 
ce-N+, "I 2 2.75E-02 2.710E-02* 7.45E-04 "I 104 3.73E-03 1.029E+OO 3.84E-03 
"1 3 1.80E-01 4.946E-02 8.89E-03 "I 105 2.95E-03 lo036E+OO 3.06E-03 
ce-L1, "I 3 3.48E-01 4.075E-02 1.42E-02 "I 107 5.9lE-03 1.050E+00 6.20E-03 
ce-L2, "I 3 4.01E-02 4.121E-02 lo65E-03 "I 108 7.99E-03 1.059E+OO 8.46E-03 
Ce-L3, "I 3 1.64E-02 4.195E-02 6.87E-04 "I 109 1.01E-02 1.063E+OO lo07E-02 
ce-M, "I 3 8.84E-02 4.785E-02* 4.23E-03 "I 110 1.23E-02 1.071E+00 1.32E-02 
ce-N+, "I 3 2.54E-02 4.946E-02* 1.26E-03 "1111 lo76E-02 1.096E+00 1.93E-02 
ce-K, "I 5 lo93E-03 lo084E-01 2.lOE-04 "I 112 2.67E-02 1. 114E+00 2.97E-02 
"17 1.06E-01 lo764E-0l 1.87E-02 "I 113 3.65E-03 1. 124E+00 4.10E-03 
ce-K, "I 7 3.70E-02 1.244E-0l 4.60E-03 "I 114 2.28E-02 1.130E+00 2.58E-02 
ce-L1 , "I 7 4.74E-03 1.677E-0l 7.95E-04 "I 115 lo13E-02 1.130E+00 1.28E-02 
ce-L2 , "I 7 1.18E-03 1.681E-01 lo98E-04 "I 116 2.OlE-02 1.142E+OO 2.30E-02 
ce-M, "I 7 1.49E-03 1.748E-0l* 2.60E-04 "I 117 4.08E-03 1.144E+OO 4.67E-03 
"I 15 1.35E-02 3.030E-01 4. 11E-03 "I 118 9.99E-03 1. 176E+OO 1. 17E-02 
"I 21 7. 73E-03 3.711E-0l 2.87E-03 "I 120 4.60E-03 1.186E+OO 5.46E-03 
"122 lo94E-01 3.861E-0l 7.48E-02 "I 121 4.17E-03 1. 191E+00 4.96E-03 
ce-K, "I 22 4.51E-03 3.341E-01 lo51E-03 "I 122 9.47E-03 1.197E+00 1.13E-02 
ce-L1 , "I 22 5.33E-04 3.774E-01 2.0lE-04 "I 123 2.78E-03 1.20lE+00 3.34E-03 
"1 26 4.03E-02 4.322E-01 1. 74E-02 "I 126 lo09E-02 lo256E+OO 1.36E-02 
ce-K, "I 26 1.39E-03 3.802E-01 5.28E-04 "I 129 7.99E-03 1.288E+OO 1.03E-02 
"127 7.64E-03 4.369E-0l 3.34E-03 "I 130 4.95E-03 1.291E+00 6.39E-03 
"1 28 2.40E-02 4.632E-01 lo11E-02 "I 132 4.43E-03 1.334E+OO 5.91E-03 
ce-K, "128 5.51E-04 4.112E-0l 2.27E-04 "I 133 2.95E-03 1.340E+00 3.96E-03 
"1 29 8.00E-02 4.766E-01 3.8lE-02 "I 135 3.30E-03 1.355E+00 4.47E-03 
ce-K, "I 29 2.14E-03 4.246E-01 9.10E-04 "I 136 2.43E-03 1.362E+OO 3.31E-03 
"I 31 8.68E-03 4.943E-01 4.29E-03 "I 137 3.73E-03 1. 38 lE+OO 5.16E-03 
"1 36 1.43E-01 5.463E-01 7.83E-02 "I 138 3.73E-03 1.410E+OO 5.27E-03 
ce-K, "I 36 2.7lE-03 4.943E-01 1.34E-03 "I 139 2.69E-03 1.422E+00 3.83E-03 
"1 38 8.16E-03 5.610E-01 4.58E-03 "I 140 2.17E-03 1.431E+OO 3. llE-03 
"1 39 lo12E-02 5.707E-0l 6.39E-03 "I 144 2.14E-02 1.476E+00 3.15E-02 
ce-K, "I 39 5.59E-04 5. 187E-0l 2.90E-04 "I 146 2.78E-03 1.493E+00 4.15E-03 
"142 1.04E-02 5.839E-0l 6.09E-03 "I 147 3.82E-03 1.511E+OO 5.77E-03 
"144 1.57E-02 5.968E-01 9.38E-03 "I 148 1.49E-02 1.525E+OO 2.28E-02 
"145 5.2lE-03 6.143E-01 3.20E-03 "I 149 8.25E-03 1.530E+00 1.26E-02 
"1 48 1.36E-02 6.395E-01 8.72E-03 "I 150 1.98E-02 1.538E+OO 3.05E-02 
"1 50 6.17E-03 6.532E-01 4.03E-03 "I 151 3.91E-03 1. 542E+00 6.03E-03 
"1 52 8.5lE-03 6.637E-01 5.65E-03 "I 152 1.82E-03 1.546E+00 2.82E-03 
"154 4. 78E-03 6.776E-0l 3.24E-03 
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JAERI-Data/Code 99-035 

'Y 153 2.61E-02 L593E+00 4. 15E-02 
'Y 154 3.47E-03 L603E+00 5.57E-03 
'Y 156 L43E-02 L652E+00 2.37E-02 
'Y 157 2.17E-03 L660E+00 3.60E-03 
'Y 158 2.78E-03 L678E+00 4.66E-03 
'Y 159 3.73E-03 1.696E+00 6.33E-03 
'Y 160 4.57E-02 1.702E+00 7.77E-02 
'Y 162 6.69E-03 1.722E+00 1.15E-02 
'Y 163 2.26E-03 L728E+00 3.90E-03 
'Y 164 3.91E-03 L741E+00 6.80E-03 
'Y 166 3.13E-03 L770E+00 5.53E-03 
'Y 170 4.60E-03 L835E+00 8.45E-03 
'Y171 L48E-03 L904E+00 2.81E-03 
'Y 174 2.43E-03 2.089E+00 5.08E-03 
K"" X-ray 3.96E-Ol 4.448E-02 L76E-02 
K"'2 X-ray 2.21E-Ol 4.374E-02 9.66E-03 
K!31 X-ray 7.72E-02 5.038E-02 3.89E-03 
Auger-KLL 3.26E-02 3.563E-02* 1. 16E-03 
Auger-KLX L67E-02 4.224E-02* 7.07E-04 
Auger-LMM L04E+00 5. 138E-03* 5.34E-03 
Auger-LMX 6.43E-Ol 6.594E-03' 4.24E-03 
Auger-LXY L08E-Ol 7.684E-03' 8.33E-04 
Auger-MXY 3.53E+00 L425E-03* 5.03E-03 

Listed X, 'Y and 'Y± radiations 1.27E+00 
Omitted X, 'Y and 'Y± radiations" L04E-Ol 
Listed {3, ce and Auger radiations 9.08E-02 
Omitted {3, ce and Auger radiations'* 7.29E-03 
Listed a and a recoil radiations 2.34E-Ol 
Listed radiations L60E+00 
Omitted radiations·' LllE-Ol 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.200 % to Ly(i) x E(i) in its category. 

Gd-147 daughter, yield 5.6E-02, is radioactive. 
Tb-151 daughter, yield 9.44E-Ol, is radioactive. 
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lAERI-DataiCode 99-035 

66-Dy-152 

0:: 23-AUG-90 
EC: l6-JAN-97 

Half-life = 2.38 h 
Decay mode(s): 0:, EC 

y(i) E(i) 
Radiation (Bq S)-l (MeV) 

0: 1 l.00E-03 3.629E+OO 
0: recoil l.OOE-03 9.8l4E-02 
'Y 1 9.75E-Ol 2.569E-Ol 
ce-K, 'Y 1 2.04E-02 2.049E-Ol 
ce-L 1 , 'Y 1 2.3lE-03 2.482E-Ol 
Ce-L2, 'Y 1 2.62E-04 2.487E-Ol 
Ce-L3, 'Y 1 2.86E-04 2.494E-Ol 
ce-M, 'Y 1 6.l8E-04 2.553E-Ol* 
ce-N+, 'Y 1 l.70E-04 2.569E-Ol* 
K,"l X-ray 3.93E-Ol 4.448E-02 
K"'2 X-ray 2.l9E-Ol 4.374E-02 
Ki31 X-ray 7.67E-02 5.038E-02 
Ki32 X-ray 3.50E-02 5.l73E-02 
Ki33 X-ray 3.96E-02 5.023E-02 
L", X-ray 6.86E-02 6.269E-03* 
Li3 X-ray 6.65E-02 7.066E-03* 
Auger-KLL 3.24E-02 3.563E-02* 
Auger-KLX l.66E-02 4.224E-02* 
Auger-KXY 2.44E-03 4.872E-02* 
Auger-LMM 4.l1E-Ol 4.996E-03* 
Auger-LMX 2.50E-Ol 6.44lE-03* 
Auger-LXY 4.25E-02 7.537E-03* 
Auger-MXY l.37E+00 l.445E-03* 
LlE 3.27E-Ol l.790E-04* 

Listed X, 'Y and 'Y± radiations 
Omitted X, 'Y and 'Y± radiations" 
Listed j3, ce and Auger radiations 
Listed 0: and 0: recoil radiations 
Listed radiations 
Omitted radiations·* 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly(i) x E(i) in its category. 

y(i) xE(i) 

3.63E-03 
9.8lE-05 
2.5lE-Ol 
4.l7E-03 
5. 74E-04 
6.50E-05 
7.l3E-05 
l.58E-04 
4.37E-05 
l.75E-02 
9.60E-03 
3.86E-03 
l.8IE-03 
l.99E-03 
4.30E-04 
4.70E-04 
U5E-03 
7.02E-04 
1.19E-04 
2.05E-03 
l.6lE-03 
3.20E-04 
l.98E-03 
5.85E-05 

2.86E-Ol 
l.74E-04 
l.3lE-02 
3.73E-03 
3.03E-Ol 
l. 74E-04 

Gd-l48 daughter, yield IE-03, is radioactive. 
Tb-l52 daughter, yield 9.99E-Ol, is radioactive. 

1+ 0.2569 

2- 0.0 
152.., 
651 b(17 .5h) 

0+ 0.0 

I~Gd(74.6y) 
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J AERI -Data/Code 99-035 

66-Dy-153 "Y 75 1.04E-02 2.967E-01 3.1OE-03 
"Y 85 1.18E-02 3.237E-01 3.81E-03 

a: 26-JAN-95 "Y 86 8.08E-03 3.250E-01 2.63E-03 
EC, f3+: 28-AUG-90 "Y 103 8.99E-03 3.717E-01 3.34E-03 

"Y 105 5.44E-03 3.761E-01 2.05E-03 
Half-life = 6.4 h "Y 111 1.52E-02 3.895E-01 5.92E-03 
Decay mode(s): a, EC, f3+ "Y 118 4.88E-03 4.059E-01 1.98E-03 

"Y 121 1.12E-02 4.156E-01 4.66E-03 
y(i) E(i) "Y 123 6.16E-03 4.198E-01 2.59E-03 

Radiation (Bq S)-1 (MeV) y(i)xE(i) "Y 127 1.22E-02 4.341E-01 5.30E-03 
"Y 130 7.43E-03 4.447E-01 3.30E-03 

a2 9.40E-05 3.466E+00 3.26E-04 "Y 131 1.05E-02 4.487E-01 4.73E-03 
a recoil 9.40E-05 9.310E-02 8.75E-06 "Y 135 8.07E-03 4.616E-01 3.73E-03 
f3+ 20 6.82E-04 4.027E-01* 2.75E-04 "Y 136 6.55E-03 4.626E-01 3.03E-03 
f3+ 21 5.84E-03 4.079E-01* 2.38E-03 "Y 140 1.34E-02 4.714E-01 6.33E-03 
f3+ 22 4. 84E-04 4. 117E-01* 1.99E-04 "Y 143 3.86E-03 4.811E-01 1.86E-03 
f3+ 24 7.8lE-04 4.294E-01* 3.35E-04 "Y 151 1. 13E-02 5.105E-01 5.78E-03 
f3+ 25 2.17E-03 4.689E-01* 1.02E-03 "Y 152 1.80E-02 5.120E-01 9.21E-03 
f3+ 27 7.90E-04 5.235E-01* 4.14E-04 "Y 158 5.00E-03 5.272E-01 2.63E-03 
"Y± 2.54E-02 5. 110E-01 1.30E-02 "Y 161 1.33E-02 5.372E-01 7. 16E-03 
"Y7 l.l1E-01 8.072E-02 8.96E-03 "Y 163 5.33E-03 5.448E-01 2.90E-03 
ce-K, "Y 7 3.85E-01 2.873E-02 1. 11E-02 "Y 167 6.39E-03 5.622E-01 3.59E-03 
ce-Ll, "Y 7 5. 11E-02 7.202E-02 3.68E-03 "Y 170 3.26E-03 5.720E-01 1.87E-03 
Ce-L2, "Y 7 6.93E-03 7.247E-02 5.02E-04 "Y 173 3.89E-03 5.790E-01 2.25E-03 
ce-L3, "Y 7 3.49E-03 7.321E-02 2.55E-04 "Y 177 1.l2E-02 5.937E-01 6.66E-03 
ce-M, "Y 7 1.35E-02 7.911E-02* 1.07E-03 "Y 182 4.66E-03 6.142E-01 2.86E-03 
ce-N+, "Y 7 3.85E-03 8.072E-02* 3. 11E-04 "Y 183 4.66E-03 6. 142E-01 2.86E-03 
ce-K, "Y 8 3.14E-01 3.047E-02 9.58E-03 "Y 192 3.22E-03 6.398E-01 2.06E-03 
Ce-Ll,"Y 8 6.76E-02 7.376E-02 4.99E-03 "Y 201 1.l0E-02 6.598E-01 7.25E-03 
Ce-L2, "Y 8 7.66E-03 7.421E-02 5.69E-04 "Y 202 2.99E-03 6.737E-01 2.0lE-03 
ce-L3, "Y 8 1.58E-02 7.495E-02 U8E-03 "Y 209 3.00E-03 7.058E-01 2.12E-03 
ce-M , "Y 8 2.13E-02 8.085E-02* 1.72E-03 "Y 217 2.84E-03 7.405E-01 2.10E-03 
ce-N+,"Y 8 6.21E-03 8.246E-02* 5. 12E-04 "Y 227 2.70E-03 7.799E-01 2.1OE-03 
ce-K, "Y 9 1.02E-02 3.629E-02 3.70E-04 "Y 236 2.30E-03 8.052E-01 1.85E-03 
ce-K, "Y 10 5.85E-03 3.693E-02 2.16E-04 "Y 242 4.11E-03 8.275E-01 3.40E-03 
Ce-L2, "Y 10 3.37E-03 8.067E-02 2.72E-04 "Y 243 2.44E-03 8.292E-01 2.02E-03 
ce-L3, "Y 10 3.5lE-03 8.14lE-02 2.86E-04 "Y 253 3.22E-03 8.719E-01 2.8lE-03 
ce-K, "Y 11 2.28E-02 4.096E-02 9.35E-04 "Y 262 3.27E-03 9.000E-01 2.95E-03 
ce-L 1 , "Y 11 3.01E-03 8.425E-02 2.54E-04 "Y 279 7.55E-03 9.601E-01 7.25E-03 
ce-K, "Y 12 3.34E-02 4.209E-02 1.4lE-03 "Y 283 2.11E-03 9.721E-01 2.05E-03 
ce-L 1 , "Y 12 6.85E-03 8.538E-02 5.84E-04 "Y 286 3.02E-03 9.790E-01 2.96E-03 
ce-M, "Y 12 2. 11E-03 9.248E-02* 1.95E-04 "Y 292 3.77E-03 1.002E+00 3. 78E-03 
ce-K, "Y 13 5.16E-03 4.263E-02 2.20E-04 "Y 296 3.66E-03 1.013E+OO 3.71E-03 
"Y 16 1.05E-01 9.966E-02 1.05E-02 "Y 299 1.09E-02 1.024E+00 1. 11E-02 
ce-K, "Y 16 2.00E-01 4.766E-02 9.5lE-03 "Y 300 1.89E-03 1.026E+00 1.94E-03 
ce-Ll, "Y 16 2.65E-02 9.095E-02 2.41E-03 "Y 303 2.01E-03 1.035E+00 2.08E-03 
Ce-L2, "Y 16 2.71E-03 9.141E-02 2.48E-04 "Y 304 6.68E-03 1.040E+00 6.95E-03 
ce-M, "Y 16 6.56E-03 9.805E-02* 6.43E-04 "Y 306 1.13E-02 1.050E+00 1.19E-02 
ce-K, "Y 21 2.88E-03 7.624E-02 2.20E-04 "Y 307 1. 72E-03 1.056E+OO 1.82E-03 
"Y 29 3.88E-02 1.476E-01 5.73E-03 "Y 309 1.91E-03 1.059E+OO 2.02E-03 
ce-K, "Y 29 2.26E-02 9.556E-02 2.16E-03 "Y 312 1.78E-03 1.069E+00 1.90E-03 
Ce-Ll, "Y 29 2.9lE-03 1.389E-01 4.04E-04 "Y 317 1.98E-03 1.087E+OO 2. 15E-03 
ce-K, "Y 30 5.77E-03 9.701E-02 5.60E-04 "Y 320 1.73E-03 1.l00E+00 1.90E-03 
"Y 41 9.83E-03 1.905E-01 1.87E-03 "Y 321 2.28E-03 1.l02E+00 2.51E-03 
ce-K, "Y 41 2.94E-03 1.385E-01 4.08E-04 "Y 322 9.88E-03 1.l04E+OO 1.09E-02 
"Y 45 1.09E-01 2. 138E-01 2.33E-02 "Y 323 1.71E-03 1. 110E+00 1.90E-03 
ce-K, "Y 45 3.65E-03 1.618E-01 5.9lE-04 "Y 325 2.12E-03 1. 119E+00 2.37E-03 
I' 47 1.45E-02 2.186E-01 3. 18E-03 I' 326 2.68E-03 1.123E+00 3.00E-03 
ce-K, I' 47 2.82E-03 1.666E-Ol 4.70E-04 "Y 327 2.09E-03 1.129E+00 2.36E-03 
"Y 51 4.30E-02 2.442E-01 1.05E-02 "Y 329 2.02E-03 1. 133E+OO 2. 29E-03 
ce-K, I' 51 5.98E-03 1.923E-01 l.15E-03 I' 335 2.05E-03 1. 15lE+00 2.36E-03 
"Y 55 8.58E-02 2.543E-01 2.18E-02 "Y 337 1.83E-03 1.159E+00 2.12E-03 
ce-K, "Y 55 l.14E-02 2.023E-01 2.3lE-03 I' 339 2.77E-03 l.161E+00 3.22E-03 
ce-L1 , "Y 55 1. 49E-03 2.456E-01 3.65E-04 "Y 340 1.94E-03 1.166E+00 2.27E-03 
"Y 59 7.80E-03 2.626E-01 2.05E-03 "Y 346 1.91E-03 1.194E+00 2.28E-03 
ce-K, "Y 59 1.00E-03 2.106E-01 2.1OE-04 "Y 347 1.62E-03 1.200E+00 1.94E-03 
"Y 64 2.00E-02 2.747E-Ol 5.49E-03 "Y 348 2.66E-03 1.202E+00 3.20E-03 
ce-K, "Y 64 1.23E-03 2.227E-01 2.73E-04 "Y 354 2.22E-03 1.225E+00 2.72E-03 
"Y 65 3.11E-02 2.747E-01 8.54E-03 "Y 361 5.02E-03 1. 254E+00 6.29E-03 
"Y 66 2.00E-02 2.747E-01 5.49E-03 "Y 368 2.76E-03 1.281E+00 3.54E-03 
ce-K, "Y 66 1. 23E-03 2.227E-01 2. 73E-04 "Y 369 1.83E-03 1. 284E+00 2.35E-03 
"Y71 6.22E-03 2.907E-01 1.8lE-03 
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'1'371 2.09E-03 l.286E+OO 2.68E-03 
'I' 381 8.llE-03 l.315E+00 l.07E-02 
'I' 386 2.llE-03 l.347E+OO 2.84E-03 
'I' 387 8.00E-03 l.375E+OO 1.l0E-02 
'I' 388 5.24E-03 l.380E+00 7.23E-03 
'I' 389 3.34E-03 l.383E+00 4.62E-03 
'I' 390 3.llE-03 l.390E+OO 4.32E-03 
'I' 392 6.28E-03 l.402E+OO 8.8lE-03 
'I' 398 l.42E-03 l.433E+OO 2.04E-03 
'I' 400 l.5lE-03 l.452E+00 2.19E-03 
'I' 401 l.94E-03 l.455E+00 2.83E-03 
'I' 404 l.42E-03 l.468E+OO 2.09E-03 
'1'411 1.50E-03 l.507E+OO 2.26E-03 
'I' 412 2.02E-03 1.508E+OO 3.05E-03 
'I' 418 l.53E-03 l.527E+00 2.34E-03 
'I' 419 2.89E-03 l.529E+00 4.41E-03 
'I' 421 5.62E-03 1.537E+OO 8.63E-03 
'I' 430 3.92E-03 l.571E+OO 6.15E-03 
'I' 432 7.70E-03 l.578E+00 l.22E-02 
'I' 433 3.12E-03 l.584E+00 4.94E-03 
'I' 434 l.50E-03 l.595E+OO 2.39E-03 
'I' 435 l.38E-03 l.607E+00 2.21E-03 
'I' 436 4.63E-03 l.609E+OO 7.45E-03 
'I' 441 l.3lE-03 l.632E+OO 2.14E-03 
'I' 448 2.58E-03 l.650E+OO 4.25E-03 
'I' 449 2.06E-03 l.658E+00 3.42E-03 
'I' 450 2.06E-03 l.659E+00 3.42E-03 
'I' 469 l.05E-03 1. 748E+OO 1. 84E-03 
'I' 470 l.48E-03 1. 750E+OO 2.58E-03 
K"'l X-ray 9.02E-01 4.448E-02 4.0lE-02 
K"'2 X-ray 5.03E-01 4.374E-02 2.20E-02 
Kill X-ray l.76E-01 5.038E-02 8.86E-03 
Kil2 X-ray 8.03E-02 5. 173E-02 4.15E-03 
Kil3 X-ray 9.08E-02 5.023E-02 4.56E-03 
Auger-KLL 7.43E-02 3.563E-02' 2.65E-03 
Auger-KLX 3.8lE-02 4.224E-02' l.6lE-03 
Auger-KXY 5.60E-03 4.872E-02' 2.73E-04 
Auger-LMM 9.47E-01 4.986E-03* 4.72E-03 
Auger-LMX 5.76E-01 6.43lE-03' 3.70E-03 
Auger-LXY 9.78E-02 7.526E-03' 7.36E-04 
Auger-MXY 3.16E+00 l.444E-03' 4.57E-03 

Listed X, 'I' and 'Y± radiations 5.95E-01 
Omitted X, 'I' AND 'Y± radiations" 2.86E-01 
Listed {3, ce AND Auger radiations 8.53E-02 
Omitted (3, ce AND Auger radiations" 1.1lE-02 
Listed a and a recoil radiations 3.~4E-04 
Omitted a and a recoil radiations 6.38E-08 
Listed radiations 6.80E-01 
Omitted radiations" 2.97E-01 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.200 % tp Ly(i)xE(i) in its category. 

Gd-149 daughter, yield 9.4E-05, is radioactive. 
Tb-153 daughter, yield l.OOE+OO, is radioactive. 

- 178-



lAERI-Data/Codc 99·{)]5 

- 179 - 180 -



JAERI-Data/Code 99-035 

66-Dy-154 

26-0CT-95 

Half-life = 3.0E+6 Y 
Decay mode(s): 0 

Radiation 
y(i) 

(Bqs)-l 
E(i) 

(MeV) y(i)xE(i) 

o 1 
o recoil 

1.00E+00 
1.00E+00 

2.870E+00 
7.659E-02 

2.87E+00 
7.66E-02 

Listed 0 and 0 recoil radiations 
Listed radiations 

Gd-150 daughter is radioactive. 

0+ 0.0 

I~Gd(1.79E+6y) 

I~Dy(3.0E+6y) 

2.95E+00 
2.95E+00 

0+ 0.0 
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67-Ho-154 

0: 26-0CT -95 
EC, (3+: 21-MAY-96 

Half-life = 11.76 m 
Decay mode(s): 0, EC, (3+ 

y(i) E(i) 
Radiation (Bqs)-l (MeV) y(i)xE(i) 

01 1.90E-04 3.935E+00 7.48E-04 
o recoil 1.90E-04 1.050E-0l 2.00E-05 
{3+ 1 2.15E-03 1.077E+00· 2.3lE-03 
{3+ 2 5.26E-03 1. 110E+00· 5.84E-03 
{3+ 3 3.22E-03 1. 120E+00· 3.6lE-03 
{3+ 4 4.29E-03 1. 150E+00· 4.94E-03 
{3+ 5 4.83E-03 1.153E+00· 5.57E-03 
{3+ 6 4.40E-03 1. 157E+00· 5.09E-03 
{3+ 7 2.15E-03 1.166E+00· 2.50E-03 
{3+ 8 6.87E-03 1. 238E+00· 8.5lE-03 
{3+ 9 3.22E-03 1.253E+00· 4.04E-03 
{3+ 10 7.30E-03 1. 290E+00· 9.42E-03 
{3+ 11 1.0lE-02 1.305E+00· 1.32E-02 
{3+ 12 7.52E-03 1.31OE+00· 9.85E-03 
{3+ 13 6.0lE-03 1.334E+00· 8.02E-03 
{3+ 14 2.25E-02 1.40lE+00· 3.16E-02 
{3+ 15 2.47E-02 1.460E+00· 3.6lE-02 
{3+ 16 8.37E-03 1.476E+00· 1.24E-02 
{3+ 17 2.58E-02 1.500E+00· 3.87E-02 
{3+ 18 3.22E-02 1. 514E+00' 4.88E-02 
{3+ 19 1.83E-02 1. 56lE+00' 2.85E-02 
{3+ 20 8.59E-02 1.598E+00· 1.37E-Ol 
{3+ 21 1.04E-02 1.648E+00· 1.72E-02 
{3+ 22 6.98E-02 1.682E+00· 1.17E-Ol 
{3+ 23 7.73E-02 1. 739E+00' 1.34E-Ol 
{3+ 24 3.87E-02 1.789E+00· 6.9lE-02 
{3+ 25 1.30E-Ol 2.005E+00· 2.6lE-0l 
'Y± 1.22E+00 5. 110E-0l 6.25E-Ol 
'Y4 4.73E-02 3.262E-0l 1.54E-02 
'Y 5 8.44E-Ol 3.346E-0l 2.82E-0l 
ce-K, 'Y 5 3.OlE-02 2.808E-0l 8.44E-03 
ce-Ll, 'Y 5 3.5lE-03 3.256E-0l 1.14E-03 
'Y 6 1.00E-02 3.466E-0l 3.48E-03 
'Y 8 1.07E-02 3.662E-0l 3.92E-03 
ce-K, 'Y 9 1.03E-02 3.435E-0l 3.53E-03 
'Y 10 1.50E-Ol 4.125E-Ol 6.20E-02 
'Y 12 4.47E-03 4.29lE-Ol 1.92E-03 
'Y 13 9.20E-03 4.609E-0l 4.24E-03 
ce-K, 'Y 15 5.66E-03 4.315E-0l 2.44E-03 
ce-K, 'Y 16 1.39E-02 4.511E-Ol 6.28E-03 
'Y 17 4.05E-03 5.152E-0l 2.09E-03 
'Y 18 1. 11E-Ol 5.690E-Ol 6.34E-02 
ce-K, 'Y 19 9.67E-02 5.162E-Ol 4.99E-02 
Ce-Ll, 'Y 19 1.37E-02 5.61OE-Ol 7.67E-03 
ce-M, 'Y 19 2.97E-03 5.683E-0l· 1.69E-03 
'Y 20 7.93E-03 5.874E-Ol 4.66E-03 
'Y 21 3.04E-03 6.029E-Ol 1.83E-03 
'Y 22 2.95E-03 6.106E-Ol 1.80E-03 
'Y 23 4.56E-03 6.428E-Ol 2.93E-03 
ce-K, 'Y 24 3.79E-03 6.070E-0l 2.30E-03 
'Y 25 5.15E-02 6.925E-Ol 3.56E-02 
'Y 26 1.08E-02 6.955E-Ol 7.51E-03 
'Y 28 1.23E-02 7.297E-0l 8.99E-03 
'Y 29 5.48E-03 7.55lE-0l 4.14E-03 
'Y 30 5.57E-03 7.990E-Ol 4.45E-03 
'Y 31 9.45E-03 8.466E-Ol 8.00E-03 
'Y 32 1.25E-Ol 8.734E-Ol 1.09E-Ol 
'Y 33 6.08E-03 8.766E-Ol 5.33E-03 
'Y 34 2.19E-02 9.052E-Ol 1.99E-02 
'Y 35 3.26E-02 9.997E-Ol 3.26E-02 
'Y 36 5.74E-02 1.027E+00 5.89E-02 
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ce-K, 'Y 37 8.34E-03 1.002E+00 8.36E-03 
Ce-Ll, 'Y 37 1. 15E-03 1.047E+00 1.21E-03 
'Y 39 9.96E-03 1.072E+00 1.07E-02 
'Y 40 1.64E-02 1.086E+00 1.78E-02 
'Y 41 6.75E-03 1.l08E+00 7.48E-03 
'Y 42 4.81E-03 1.157E+00 5.56E-03 
'Y 43 1.78E-02 1.173E+00 2.09E-02 
'Y 44 3.38E-03 1. 245E+00 4.20E-03 
'Y 45 3.78E-02 1.30lE+00 4.92E-02 
'Y 46 4.89E-03 1.390E+00 6.80E-03 
'Y 47 2.03E-02 1.420E+00 2.89E-02 
'Y 48 5.65E-03 1. 431E+OO 8.09E-03 
'Y 49 4.98E-03 1. 447E+00 7.20E-03 
'Y 50 1.42E-02 1. 498E+00 2.12E-02 
'Y 51 6.50E-03 1.503E+00 9.76E-03 
'Y 52 7.51E-03 1.508E+00 1.13E-02 
'Y 53 1.86E-02 1.51OE+00 2.82E-02 
'Y 54 8.86E-03 1.543E+00 1.37E-02 
'Y 55 3.12E-03 1.611E+00 5.03E-03 
'Y 56 6.75E-03 1.624E+00 1.l0E-02 
'Y 57 1.39E-02 1.656E+OO 2.31E-02 
'Y 58 5.40E-03 1.814E+00 9.80E-03 
'Y 59 l.OOE-02 1. 834E+00 1.84E-02 
'Y 60 5.06E-03 1. 844E+00 9.34E-03 
'Y 61 9.20E-03 1.849E+00 1.70E-02 
'Y 62 4.64E-03 1. 877E+OO 8.71E-03 
'Y 63 6.16E-03 1.938E+00 1.19E-02 
'Y 64 5.23E-03 2.0l0E+00 1.05E-02 
K"'l X-ray 2.43E-01 4.600E-02 1.12E-02 
K"'2 X-ray 1.36E-0l 4.521E-02 6.15E-03 
Kt31 X-ray 4.81E-02 5.211E-02 2.51E-03 
Auger-LMM 2.41E-0l 5.156E-03" 1.24E-03 
Auger-MXY 8.11E-0l 1.509E-03" 1.22E-03 

Listed X, 'Y and 'Y± radiations 1. 76E+00 
Omitted X, 'Y and 'Y± radiations"" 1.13E-02 
Listed {3, ce and Auger radiations 1.1lE+00 
Omitted {3, ce and Auger radiations·· 1.34E-02 
Listed a and a recoil radiations 7.68E-04 
Listed radiations 2.88E+00 
Omitted radiations·· 2.47E-02 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to Ly(i)xE(i) in its category. 

Tb-150 daughter, yield 1.9E-04, is radioactive. 
Dy-154 daughter, yield 9.9981E-0l, is radioactive. 
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61-Ho-156 I' 98 3042E-03 1.387E+00 4.75E-03 
I' 99 8.18E-03 1.392E+00 1.14E-02 

03-MAR-92 I' 102 1. 13E-02 1.417E+00 1.60E-02 
I' 103 3.78E-03 1. 424E+00 5.38E-03 

Half-life = 56 m 1'104 5.26E-03 1. 434E+00 7.55E-03 
Decay mode(8): Ee, (3+ 1'105 1.08E-02 1. 454E+00 1. 58E-02 

I' 107 l.llE-02 1. 472E+00 1.63E-02 
y(i) E(i) I' 108 3.37E-03 1. 479E+00 4.99E-03 

Radiation (Bq 8)-1 (MeV) y(i)xE(i) I' 110 3.78E-03 1.495E+00 5.65E-03 
I' 111 3042E-03 1.50lE+00 5. 14E-03 

(3+ 14 3.36E-03 6.355E-01' 2.14E-03 1'1l3 3047E-03 1. 525E+00 5.30E-03 
(3+ 16 2.24E-03 7.072E-01' 1.58E-03 1'1l4 6.69E-03 1. 529E+OO 1.02E-02 
(3+ 18 3.36E-03 7.824E-01' 2.63E-03 I' 115 2.9lE-03 1.537E+00 4.48E-03 
(3+ 19 3.36E-03 80445E-01' 2.84E-03 1'1l6 2.6lE-03 1.542E+00 4.02E-03 
(3+ 20 8.59E-03 1.089E+00' 9.35E-03 I' 117 5042E-03 1. 546E+00 8.37E-03 
(3+ 21 3.73E-03 1.097E+00' 4.09E-03 I' 126 3047E-03 1.635E+00 5.68E-03 
(3+ 22 1.37E-02 1. 135E+00' 1.55E-02 I' 128 9.40E-03 1. 650E+00 1.55E-02 
(3+ 23 6.60E-03 1.207E+00' 7.96E-03 I' 129 2.76E-03 1. 656E+00 4.57E-03 
(3+ 24 7.22E-03 1.222E+OO' 8.82E-03 I' 130 3.58E-03 1.664E+00 5.95E-03 
(3+ 25 3.6lE-02 1. 298E+00' 4.68E-02 I' 131 2.25E-03 1.668E+00 3.75E-03 
(3+ 26 2.12E-02 1. 335E+00' 2.82E-02 I' 136 2.50E-03 1. 73lE+00 4.33E-03 
(3+ 27 3.86E-02 1.365E+00' 5.27E-02 I' 137 4.09E-03 1. 736E+00 7.lOE-03 
(3+ 28 4.98E-02 1. 468E+00' 7.3lE-02 I' 140 2.30E-03 1. 792E+00 4.12E-03 
(3+ 29 2.12E-01 1.65lE+00' 3049E-01 I' 141 2.35E-03 1. 796E+00 4.22E-03 
I'± 8.35E-01 5.110E-01 4.27E-01 I' 144 3.17E-03 1.826E+00 5.79E-03 
1'4 5.llE-01 1.378E-01 7.04E-02 I' 147 3.47E-03 1.862E+OO 6047E-03 
ce-K, I' 4 2044E-01 80401E-02 2.05E-02 1'152 1.99E-03 1.900E+00 3.79E-03 
Ce-Ll, I' 4 2.37E-02 1. 288E-01 3.05E-03 I' 153 2045E-03 1.904E+00 4.67E-03 
Ce-L2, I' 4 6.64E-02 1.292E-01 8.58E-03 I' 159 2.6lE-03 1.970E+00 5.13E-03 
Ce-L3, I' 4 5.96E-02 1.300E-01 7.75E-03 I' 164 2.04E-03 2.027E+00 4. 14E-03 
ce-M, I' 4 3.53E-02 1.361E-01' 4.8lE-03 1'165 9.6lE-03 2.03lE+00 1.95E-02 
1'8 5047E-01 2.666E-01 1.46E-01 I' 166 7.36E-03 2.036E+00 1.50E-02 
ce-K, I' 8 3.74E-02 2.128E-01 7.96E-03 1'168 6.54E-03 2.053E+00 1.34E-02 
I' 14 1.07E-01 3.664E-01 3.93E-02 1'169 2.50E-03 2.064E+00 5.17E-03 
I' 21 6.39E-03 5.652E-01 3.6lE-03 I' 172 3.37E-03 2.086E+00 7.04E-03 
I' 27 1.37E-02 6.18lE-01 8047E-03 I' 179 7046E-03 2.234E+00 1.67E-02 
ce-K, I' 32 9040E-03 6.134E-01 5.76E-03 I' 180 2.7lE-03 2.238E+00 6.06E-03 
ce-K, I' 36 4.73E-02 6.306E-01 2.98E-02 I' 181 4.14E-03 2.271E+00 9040E-03 
ce-L 1 , I' 36 6.64E-03 6.753E-01 4049E-03 I' 182 1.89E-03 2. 277E+00 4.3lE-03 
ce-K, I' 37 3.78E-02 6.373E-0l 2041E-02 I' 184 1.53E-03 2.302E+00 3.53E-03 
ce-Ll, I' 37 5.3lE-03 6.820E-0l 3.62E-03 I' 185 1.53E-03 2.307E+00 3.54E-03 
ce-K, I' 39 1.33E-02 6.994E-01 9.32E-03 I' 190 5.11E-03 2.353E+00 1.20E-02 
I' 40 7.lOE-03 7.554E-01 5.37E-03 I' 191 1.48E-03 2.365E+00 3.50E-03 
ce-K, I' 41 3.04E-02 7.106E-01 2.16E-02 I' 193 1. 74E-03 2.374E+00 4.12E-03 
ce-Ll, I' 41 4.26E-03 7.554E-01 3.22E-03 I' 196 7.26E-03 20413E+00 1. 75E-02 
I' 42 5.77E-03 7.962E-01 4.60E-03 1'197 1.50E-02 20418E+00 3.62E-02 
I' 48 7.08E-02 8.846E-01 6.27E-02 I' 198 1. 79E-03 2.428E+00 4.34E-03 
I' 49 2.66E-02 8.909E-01 2.37E-02 I' 204 1.89E-03 2.571E+00 4.86E-03 
I' 53 2.98E-02 9.316E-01 2.78E-02 I' 205 1. 74E-03 2.575E+00 4047E-03 
I' 54 7.lOE-03 9.505E-01 6.75E-03 I' 206 1. 74E-03 2.580E+00 4048E-03 
I' 55 3.93E-03 9.604E-01 3.78E-03 I' 210 1.38E-03 2. 754E+00 3.80E-03 
I' 56 6.23E-03 9.645E-01 6.0lE-03 K"l X-ray 4043E-01 4.600E-02 2.04E-02 
I' 62 3.16E-02 1.031E+00 3.26E-02 K"2 X-ray 2048E-01 4.521E-02 1.12E-02 
I' 65 3.78E-03 1.076E+00 4.07E-03 Ki31 X-ray 8.77E-02 5.211E-02 4.57E-03 
I' 66 5. 16E-03 1.081E+00 5.58E-03 Auger-LMM 4.94E-Ol 5. 155E-03' 2.55E-03 
I' 68 3.27E-03 1.1l2E+00 3.64E-03 Auger-LMX 3.00E-01 6.657E-03' 2.00E-03 
I' 69 3.34E-02 1.122E+00 3.75E-02 Auger-MXY 1.67E+00 1.504E-03' 2.5lE-03 
I' 70 5.26E-03 1. 128E+00 5.94E-03 
I' 74 1.09E-02 1.156E+00 1.26E-02 Listed X, I' and I'± radiations 1.52E+00 
I' 75 4.65E-03 1.175E+00 5046E-03 Omitted X, I' and I'± radiations" 2.23E-01 
I' 78 4.96E-03 1.206E+00 5.98E-03 Listed (3, ce and Auger radiations 7.67E-01 
I' 79 3.78E-03 1. 219E+00 4.6lE-03 Omitted (3, ce and Auger radiations" 2.28E-02 
I' 80 2043E-02 1.224E+00 2.97E-02 Listed radiations 2. 28E+00 
I' 81 2.15E-02 1. 23 lE+OO 2.64E-02 Omitted radiations" 2046E-01 
I' 84 4.09E-03 1. 278E+00 5.23E-03 
I' 86 6.54E-03 1. 293E+00 8046E-03 * Average energy (MeV) 
I' 87 3.83E-03 1. 298E+00 4.97E-03 ** Each omitted transition contributes 
I' 88 1.64E-02 1.302E+00 2. 14E-02 <0.200 % to Ly(i)xE(i) in its category. 
I' 89 3.88E-03 1.31OE+00 5.09E-03 
I' 90 3.22E-03 1.315E+00 4.23E-03 Dy-156 daughter is stable. 
I' 93 6. 13E-03 1.339E+00 8.2lE-03 
I' 97 3.27E-03 1.38lE+00 4.52E-03 

- 184-



JAERI-D.U/Code 99-035 

'~".56",1 
(l.U 

EC '" ~" 

--~".~~. 
~-~~C"fi;. 

--~------------~ ~ 
EC". jl" 

-~~~~.,.~;, 

-------~~ .•. jl;, 

~lS5~1S6-



JAERI-Data/Code 99-035 

61-Ho-160 ce-K,,41 9.05E-05 1.015E+00 9.19E-05 
,42 2.13E-03 1.103E+00 2.35E-03 

24-JAN-97 ,43 2.13E-03 1.l25E+00 2.40E-03 
,44 1.66E-02 1.131E+OO 1.88E-02 

Half-life = 25.6 m ,45 2.34E-03 1. 156E+00 2.71E-03 
Decay mode(s): EC, [3+ ,47 2.34E-03 1.367E+00 3.20E-03 

,48 8.73E-03 1.41OE+00 1.23E-02 
y(i) E(i) ,51 1.64E-03 1.606E+00 2.63E-03 

Radiation (Bq S)-1 (MeV) y(i)xE(i) K"" X-ray 5.22E-Ol 4.600E-02 2.40E-02 
K"'2 X-ray 2.92E-Ol 4.521E-02 1.32E-02 

[3+ 5 3.23E-03 2.718E-0l* 8.77E-04 Ki31 X-ray 1.03E-Ol 5.211E-02 5.39E-03 
[3+ 11 2.02E-04 4.499E-Ol* 9.07E-05 Ki32 X-ray 4.65E-02 5.352E-02 2.49E-03 
[3+ 12 7.06E-04 5.083E-0l* 3.59E-04 Ki33 X-ray 5.33E-02 5. 195E-02 2.77E-03 ,± 9.41E-03 5.110E-0l 4.81E-03 Auger-KLL 4.09E-02 3.679E-02* 1.50E-03 
,1 1.36E-Ol 8.679E-02 1.l8E-02 Auger-KLX 2.11E-02 4.365E-02* 9.20E-04 
ce-K, ,1 2.16E-0l 3.300E-02 7.14E-03 Auger-KXY 3.13E-03 5.039E-02* 1.57E-04 
ce-L1, , 1 1.96E-02 7.774E-02 1.52E-03 Auger-LMM 6.62E-Ol 5. 156E-03* 3.41E-03 
Ce-L2, , 1 1.50E-Ol 7.821E-02 1.17E-02 Auger-LMX 4.02E-Ol 6.656E-03* 2.68E-03 
ce-L3, , 1 1.55E-Ol 7.900E-02 1.22E-02 Auger-LXY 6.82E-02 7.800E-03* 5.32E-04 
ce-M, ,1 7.73E-02 8.511E-02* 6.57E-03 Auger-MXY 2.24E+00 1.498E-03* 3.35E-03 
ce-N+,,1 2.12E-02 8.679E-02* 1.84E-03 ~E 5.42E-Ol 1.890E-04* 1.02E-04 
ce-K, , 2 3.38E-03 5.419E-02 1.83E-04 
Ce-L2, , 2 1.44E-03 9.940E-02 1.43E-04 Listed X, , and ,± radiations 1.68E+00 
ce-L3, , 2 1.40E-03 1.002E-0l 1.40E-04 Omitted X, , and ,± radiations** 1.62E-02 
ce-M, , 2 7.47E-04 1.063E-Ol* 7.95E-05 Listed [3, ce and Auger radiations 6.88E-02 
,4 1.66E-Ol 1.970E-0l 3.27E-02 Omitted [3, ce and Auger radiations" 1.55E-03 
ce-K,,4 2.77E-02 1.432E-0l 3.97E-03 Listed radiations 1.75E+00 
ce-Ll, , 4 2.92E-03 1.880E-0l 5.50E-04 Omitted radiations" 1. 77E-02 
ce-L2, , 4 4.34E-03 1.884E-0l 8.18E-04 
Ce-L3, , 4 3.42E-03 1.892E-01 6.47E-04 * Average energy (MeV) 
ce-M, , 4 2.49E-03 1.953E-0l* 4.87E-04 ** Each omitted transition contributes 
ce-N+,,4 6.84E-04 1.970E-Ol* 1.35E-04 <0.100 % to Ly(i) x E(i) in its category. 
,10 1.70E-02 2.972E-Ol 5.06E-03 
ce-K, , 10 8.50E-04 2.434E-0l 2.07E-04 Dy-160 daughter is stable. 
,13 4.69E-03 4.057E-0l 1.90E-03 
,16 2.13E-02 5.135E-0l 1.09E-02 
ce-K,,16 2.44E-04 4.597E-Ol 1.12E-04 
,17 5.96E-02 5.386E-0l 3.21E-02 
ce-K,,17 6.12E-04 4.848E-0l 2.97E-04 
,22 4.47E-03 6.418E-0l 2.87E-03 
,23 2.47E-Ol 6.454E-0l 1.59E-Ol 
ce-K, , 23 1.72E-03 5.916E-0l 1.02E-03 
ce-L1, , 23 2.14E-04 6. 364E-0l 1.36E-04 
,24 4.69E-02 6.463E-0l 3.03E-02 
ce-K, , 24 3.09E-04 5.925E-0l 1.83E-04 
,26 4.90E-03 6.823E-0l 3.34E-03 
,27 6.82E-03 7.076E-0l 4.82E-03 
,28 4.69E-Ol 7.282E-Ol 3.41E-Ol 
ce-K,,28 2.36E-03 6.744E-0l 1.59E-03 
ce-L1, , 28 2.94E-04 7.191E-0l 2.11E-04 
,29 4.26E-02 7.531E-0l 3.21E-02 
ce-K, , 29 1.99E-04 6.993E-0l 1.39E-04 
,30 5.llE-02 7.653E-Ol 3.91E-02 
ce-K,,30 2.30E-04 7. 115E-0l 1.64E-04 
,32 3.41E-03 8.276E-Ol 2.82E-03 
,33 7.67E-03 8.569E-0l 6.57E-03 
,34 9.37E-02 8.720E-0l 8.17E-02 
ce-K, , 34 3.19E-04 8.182E-Ol 2.61E-04 
,35 2.66E-Ol 8.794E-Ol 2.34E-Ol 
ce-K, , 35 8.90E-04 8. 256E-0l 7.35E-04 
Ce-L1, , 35 1. llE-04 8.703E-Ol 9.70E-05 
,36 5.75E-03 9.410E-0l 5.41E-03 
,37 2.56E-Ol 9.624E-Ol 2.46E-Ol 
ce-K, , 37 7.09E-04 9.086E-0l 6.44E-04 
ce-L 1 , , 37 8.87E-05 9.533E-Ol 8.46E-05 
,38 2.19E-Ol 9.662E-Ol 2.12E-Ol 
ce-K, ,38 6.03E-04 9.124E-0l 5.51E-04 
Ce-L1, , 38 7.56E-05 9.571E-0l 7.23E-05 
,39 2.90E-02 1.005E+00 2.91E-02 
ce-K, ,39 7.47E-05 9.509E-0l 7.lOE-05 
,40 1.21E-02 1.048E+00 1.27E-02 
,41 4.05E-02 1.069E+00 4.33E-02 
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JAERI-Data/Code 99-035 

Half-life = 4570 y 
Decay models): EC 

67-Ho-163 

y(i) 

21-JAN-97 

E(i) 
Radiation (Bq s)-1 (MeV) y(i)xE(i) 

Auger-MXY 7.88E-01 
~E 2.12E-01 

1.676E-03* 1.32E-03 
2.929E-04* 6.21E-05 

Listed {3, ce and Auger radiations 
Listed radiations 

* Average energy (MeV) 

Dy-163 daughter is stable. 

1~~Ho( 4570y) 

1.38E-03 
1.38E-03 

7/2- 0.0 

::.:51.=:.2-___ 0:::.:..0~£ 
I~Dy{stable) Eel 

68-Er-156 

03-MAR-92 

Half-life = 19.5 m 
Decay models): EC 

y(i) E(i) 
Radiation (Bq s)-1 (MeV) y(i)xE(i) 

'Y 1 3.71E-02 2.990E-02 1.11E-03 
Ce-Ll, 'Y 1 3.86E-01 2.051E-02 7.91E-03 
Ce-L2, 'Y 1 4.35E-02 2.098E-02 9.13E-04 
ce-L3, 'Y 1 1.60E-02 2.183E-02 3.49E-04 
ce-M, 'Y 1 9.81E-02 2.816E-02* 2.76E-03 
ce-N+, 'Y 1 3.25E-02 2.990E-02* 9. 73E-04 
'Y2 1.89E-01 3.530E-02 6.69E-03 
ce-Ll, 'Y 2 6.30E-02 2.591E-02 1.63E-03 
ce-L2, 'Y 2 3.47E-02 2.638E-02 9.15E-04 
ce-L3, 'Y 2 4.82E-02 2.723E-02 1.31E-03 
ce-M, 'Y 2 3.23E-02 3.356E-02* 1.08E-03 
ce-N+, 'Y 2 9.38E-03 3.530E-02* 3.31E-04 
Ce-Ll, 'Y 3 2.22E-01 4.281E-02 9.52E-03 
ce-L2, 'Y 3 2.84E-02 4.328E-02 1.23E-03 
ce-L3, 'Y 3 4.90E-01 4.413E-02 2.16E-02 
ce-M, 'Y 3 2.04E-01 5.046E-02* 1.03E-02 
ce-N+, 'Y 3 6.05E-02 5.220E-02* 3. 16E-03 
'Y4 1.10E-02 1.335E-01 1.46E-03 
ce-K, 'Y 4 1.08E-02 7. 788E-02 8.40E-04 
Ce-Ll, 'Y 4 1.45E-03 1.241E-01 1.81E-04 
'Y 5 2.74E-03 1.860E-01 5.l1E-04 
'Y 6 2.93E-03 3.520E-01 1.03E-03 
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Ka1 X-ray 4.03E-01 4.755E-02 
Ka2 X-ray 2.27E-01 4.670E-02 
Ki31 X-ray 8.06E-02 5.388E-02 
Ki32 X-ray 3.57E-02 5.533E-02 
Ki33 X-ray 4.17E-02 5.369E-02 
Ki35 X-ray 1.47E-03 5.425E-02 
La X-ray 1.90E-01 6.716E-03* 
Li3 X-ray 1.92E-01 7.618E-03* 
Loy X-ray 3.60E-02 8.943E-03* 
Auger-KLL 3.19E-02 3.797E-02* 
Auger-KLX 1.34E-02 4.494E-02* 
Auger-KXY 2.47E-03 5.208E-02* 
Auger-LMM 1.02E+00 5.389E-03* 
Auger-LMX 6.29E-01 6.955E-03* 
Auger-LXY 1.05E-01 8.151E-03* 
Auger-MXY 3.52E+00 1.548E-03* 
~E 9.18E-01 2.128E-04* 

Listed X, 'Y and 'Y± radiations 
Omitted X, 'Y and 'Y± radiations** 
Listed {3, ce and Auger radiations 
Omitted {3, ce and Auger radiations** 
Listed radiations 
Omitted radiations** 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to I:y(i)XE(i) in its category. 

Ho-156 daughter is radioactive. 

1.92E-02 
1.06E-02 
4.34E-03 
1.97E-03 
2.24E-03 
7.96E-05 
1.27E-03 
1.46E-03 
3.22E-04 
1.21E-03 
6.00E-04 
1. 29E-04 
5.48E-03 
4.37E-03 
8.58E-04 
5.45E-03 
1.95E-04 

5.22E-02 
6.44E-05 
8.34E-02 
2.42E-04 
1.36E-01 
3.07E-04 

'!:;Er(l9.5m) 

0.0 

EC, 

EC, 

EC s 

I~Ho(56m) 



68-Er-158 

Half-life = 2.29 h 
Decay mode(s): EC 

y(i) E(i) 
Radiation (Bq s)-1 (MeV) 

ce-Ll, 'Y 1 3.27E-02 1.492E-02 
ce-L2, 'Y 1 7.74E-03 1.539E-02 
Ce-L3, 'Y 1 6.66E-03 1.624E-02 
ce-M, 'Y 1 1.06E-02 2.257E-02* 
ce-N+, 'Y 1 3.94E-03 2.431E-02* 
Ce-Ll, 'Y 2 6. 11E-03 1.611E-02 
Ce-L2, 'Y 2 6.63E-0l 1.658E-02 
Ce-L3, 'Y 2 8.65E-01 1.743E-02 
ce-M, 'Y 2 3.64E-0l 2.376E-02* 
ce-N+, 'Y 2 1.29E-01 2.550E-02* 
Ce-L2, 'Y 4 4.65E-02 2.188E-02 
Ce-L3, 'Y 4 5.90E-02 2.273E-02 
ce-M, 'Y 4 2.52E-02 2.906E-02* 
ce-N+, 'Y 4 7.94E-03 3.080E-02* 
'Y5 5.58E-03 4.350E-02 
Ce-Ll, 'Y 5 1.91E-02 3.411E-02 
ce-M, 'Y 5 4.88E-03 4. 176E-02* 
'Y 6 2.91E-02 4.550E-02 
ce-Ll, 'Y 6 5.40E-03 3.611E-02 
ce-L3, 'Y 6 3.21E-03 3.743E-02 
ce-M, 'Y 6 2.43E-03 4.376E-02* 
Ce-Ll, 'Y 7 2.48E-03 4.121E-02 
'Y 1O 9.99E-02 7.191E-02 
ce-K, 'Y 10 5.79E-01 1.629E-02 
ce-L 1 , 'Y 10 7.82E-02 6.252E-02 
Ce-L2, 'Y 10 8.24E-03 6.299E-02 
ce-L3, 'Y 10 2.51E-03 6.384E-02 
ce-M, 'Y 10 1.97E-02 7.017E-02* 
ce-N+, 'Y 10 5.62E-03 7.191E-02* 
'Y11 2.43E-03 9.370E-02 
ce-K, 'Y 11 6.57E-03 3.808E-02 
'Y 12 1.80E-03 1. 153E-0l 
'Y 13 1.62E-03 1.186E-01 
'Y 16 1.64E-02 1.954E-0l 
ce-K, 'Y 16 5.55E-03 1.398E-01 
Ce-L l, 'Y 16 7.47E-04 1. 860E-0l 
'Y 18 1.80E-03 2.041E-0l 
'Y 20 2.70E-03 2.389E-0l 
ce-K, 'Y 20 5.27E-04 1.833E-0l 
'Y 21 3.42E-02 2.486E-0l 
ce-K, 'Y 21 8.31E-04 1.930E-0l 
'Y 22 2.34E-03 2.715E-01 
'Y 23 6.30E-04 2.769E-0l 
'Y 24 1. 71E-03 2.863E-01 
'Y 25 1. 19E-02 2.960E-01 
'Y 26 1.99E-02 3.107E-01 
ce-K, 'Y 26 1. 91E-03 2.551E-01 
'Y 27 3.15E-03 3.149E-01 
'Y 28 3.33E-03 3.267E-01 
'Y 29 5.40E-04 3.289E-0l 
'Y 30 1.26E-03 3.361E-0l 
'Y 31 1.08E-02 3.416E-0l 
ce-K, 'Y 31 3.73E-04 2.860E-0l 
'Y 32 2.25E-02 3.582E-01 
ce-K, 'Y 32 1.49E-03 3.026E-0l 
'Y 33 9.ooE-02 3.868E-0l 
ce-K, 'Y 33 4.86E-03 3.312E-0l 
ce-Ll, 'Y 33 6.47E-04 3.774E-01 
'Y 34 8.55E-03 4.726E-0l 
ce-K, 'Y 34 2.74E-04 4.170E-01 
'Y 35 1.03E-02 5.159E-0l 
ce-K, 'Y 35 2.65E-04 4.603E-01 

JAERI-Data/Code 99-035 

05-APR-96 

y(i)xE(i) 

4.88E-04 
1. 19E-04 
1.08E-04 
2.38E-04 
9.57E-05 
9.84E-05 
1.10E-02 
1.51E-02 
8.65E-03 
3.28E-03 
1.02E-03 
1.34E-03 
7.33E-04 
2.45E-04 
2.43E-04 
6.52E-04 
2.04E-04 
1.32E-03 
1.95E-04 
1.20E-04 
1.06E-04 
1.02E-04 
7.18E-03 
9.44E-03 
4.89E-03 
5.19E-04 
1.60E-04 
1.38E-03 
4.04E-04 
2.28E-04 
2.50E-04 
2.08E-04 
1.92E-04 
3.20E-03 
7.76E-04 
1.39E-04 
3.67E-04 
6.45E-04 
9.66E-05 
8.50E-03 
1.60E-04 
6.35E-04 
1.74E-04 
4.90E-04 
3.52E-03 
6.18E-03 
4.88E-04 
9.92E-04 
1.09E-03 
1.78E-04 
4.23E-04 
3.69E-03 
1.07E-04 
8.06E-03 
4.49E-04 
3.48E-02 
1.61E-03 
2.44E-04 
4.04E-03 
1.14E-04 
5.34E-03 
1. 22E-04 
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'Y 36 1.26E-03 5.882E-0l 
Kal X-ray 6.86E-01 4.755E-02 
Ka2 X-ray 3.85E-01 4.670E-02 
Kj31 X-ray 1.37E-01 5.388E-02 
Kj32 X-ray 6.07E-02 5.533E-02 
Kj33 X-ray 7.lOE-02 5.369E-02 
La X-ray 2.80E-01 6.716E-03* 
Lj3 X-ray 2.78E-01 7.604E-03* 
L-y X-ray 4.29E-02 8.819E-03* 
Auger-KLL 5.42E-02 3.797E-02* 
Auger-KLX 2.27E-02 4.494E-02* 
Auger-KXY 4.20E-03 5.208E-02* 
Auger-LMM 1.49E+00 5.329E-03* 
Auger-LMX 9.08E-01 6.879E-03* 
Auger-LXY 1.53E-01 8.081E-03* 
Auger-MXY 5. 12E+00 1.545E-03* 
~E 1. 32E+00 2.103E-04* 

Listed X, 'Y and 'Y± radiations 
Omitted X, 'Y and 'Y± radiations** 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations** 
Listed radiations 
Omitted radiations** 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to I>(i) xE(i) in its category. 

Ho-158m daughter is radioactive. 

7.41E-04 
3.26E-02 
1.80E-02 
7.39E-03 
3.36E-03 
3.81E-03 
1.88E-03 
2. 11E-03 
3.79E-04 
2.06E-03 
1.02E-03 
2. 19E-04 
7.96E-03 
6.25E-03 
1.24E-03 
7.90E-03 
2.77E-04 

1.62E-01 
8.78E-04 
9.21E-02 
2.27E-03 
2.54E-01 
3. 14E-03 



(I -

1-

0-,1-

1-,2-

1-

1-

0-,1-

0-,1-,2-

1-

1+,2+ 

1-,2-,3-

2-

5+ 

lAERI-Data/Code 99-035 

1~~Er(2.29h) 

0.0 

0.0916 

0.0 

1~~Ho(11.3m) 
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JAERI-DataiCode 99-035 

68-Er-159 I' 96 L97E-03 L152E+OO 2.27E-03 
I' 97 2.77E-03 L186E+00 3.29E-03 

16-AUG-94 I' 98 2. 14E-03 1. 189E+00 2.54E-03 
I' 99 8.35E-03 1.199E+00 1.00E-02 

Half-life = 36 m I' 100 4.34E-03 1.21OE+00 5.26E-03 
Decay mode(s): EC, f3+ I' 101 2.07E-03 L220E+00 2.53E-03 

I' 103 2.94E-03 1.226E+00 3.60E-03 
y(i) E(i) I' 104 3.67E-03 L230E+00 4.52E-03 

Radiation (Bq s)-1 (MeV) y(i)xE(i) 1'105 5.34E-03 1.232E+OO 6.59E-03 
I' 106 6.01E-03 L240E+00 7.45E-03 

f3+ 2 6.54E-04 4.927E-01* 3.22E-04 I' 107 1.84E-03 L256E+00 2.31E-03 
f3+ 3 L02E-02 5.024E-01* 5.13E-03 I' 109 L67E-03 L261E+00 2. 11E-03 
f3+ 4 1.43E-02 5.132E-01* 7.34E-03 I' 110 L67E-03 1.281E+00 2.14E-03 
f3+ 5 1.23E-03 5.324E-0l* 6.53E-04 I' 111 L90E-03 L285E+00 2.45E-03 
f3+ 6 8.17E-04 5.591E-01* 4.57E-04 I' 112 2.10E-03 1.293E+00 2.72E-03 
f3+ 7 9.19E-04 6.509E-01* 5.98E-04 I' 114 L54E-03 1.316E+00 2.02E-03 
f3+ 8 L02E-02 6.953E-01* 7.lOE-03 I' 115 2.87E-03 L329E+OO 3.82E-03 
f3+ 9 1.02E-02 6.983E-01* 7. 13E-03 I' 116 2.61E-03 L334E+00 3.48E-03 
I'± 9.76E-02 5.110E-01 4.99E-02 I' 117 L67E-03 1.339E+00 2.24E-03 
ce-N+, I' 1 8.91E-02 6.500E-03* 5.79E-04 I' 118 9.69E-03 L355E+00 1.31E-02 
Ce-L3, I' 3 7.30E-03 3.193E-02 2.33E-04 I' 120 5.68E-03 1.393E+00 7.91E-03 
ce-K, I' 7 5.85E-03 3.348E-02 1.96E-04 I' 121 2.91E-03 1.403E+00 4.08E-03 
Ce-L2, I' 7 2.49E-03 8.0l8E-02 1.99E-04 I' 122 3.67E-03 1.409E+00 5.18E-03 
Ce-L3, I' 7 2.49E-03 8.103E-02 2.02E-04 I' 123 L57E-03 1.419E+00 2.23E-03 
ce-K, I' 8 1.15E-02 4.183E-02 4.83E-04 I' 124 7.68E-03 1.427E+00 1.1OE-02 
Ce-L2, I' 8 4.06E-03 8.853E-02 3.59E-04 1'125 L67E-03 1.443E+00 2.41E-03 
ce-L3, I' 8 3.96E-03 8.938E-02 3.54E-04 I' 126 2.07E-03 1.446E+00 2.99E-03 
ce-M, I' 8 2.21E-03 9.571E-02* 2.12E-04 I' 127 3.34E-03 L459E+00 4.87E-03 
ce-K, I' 11 7.42E-03 5.128E-02 3.80E-04 I' 128 2.6lE-03 1.468E+00 3.82E-03 
I' 18 5.0lE-02 1.659E-01 8.3lE-03 I' 129 1.94E-03 1.477E+00 2.86E-03 
ce-K, I' 18 3.48E-03 1.103E-01 3.84E-04 I' 130 1.34E-03 L496E+00 2.00E-03 
I' 22 9.69E-02 2.059E-0l 1.99E-02 I' 131 1.47E-03 L523E+00 2.24E-03 
ce-K, I' 22 4.8lE-02 1.503E-01 7.23E-03 I' 132 9.35E-03 1.552E+OO 1.45E-02 
ce-L1, I' 22 5.70E-03 1.965E-01 1.l2E-03 I' 133 4.68E-03 1.558E+00 7.28E-03 
Ce-L2, I' 22 3.65E-02 1.970E-01 7.20E-03 I' 134 2.71E-03 L566E+00 4.24E-03 
Ce-L3, I' 22 2.29E-02 1.978E-0l 4.54E-03 I' 135 1.40E-03 L594E+00 2.24E-03 
ce-M, I' 22 1.60E-02 2.042E-01* 3.28E-03 I' 136 2.64E-03 1. 598E+OO 4.22E-03 
ce-N+, I' 22 4.42E-03 2.059E-01* 9.lOE-04 I' 137 1.27E-03 1.617E+00 2.05E-03 
I' 23 1.17E-02 2.115E-01 2.47E-03 I' 138 3.34E-03 1.630E+00 5.44E-03 
I' 24 9.35E-03 2.184E-01 2.D4E-03 I' 139 1.24E-03 1.654E+00 2.04E~03 
I' 28 3.34E-02 2.523E-0l 8.43E-03 I' 140 1.70E-03 1.659E+OO 2.83E-03 
I' 30 1.17E-02 3. 146E-0l 3.68E-03 I' 142 1.47E-03 L680E+00 2.47E-03 
I' 47 1.84E-02 5.054E-0l 9.28E-03 1'143 1.27E-03 1.685E+00 2.14E-03 
ce-K, I' 47 4.23E-04 4.498E-0l 1.90E-04 I' 144 1.30E-03 1.709E+00 2.23E-03 
I' 48 2.34E-02 5.517E-0l L29E-02 I' 145 1.20E-03 1.750E+00 2.lOE-03 
I' 51 4.04E-02 5.81OE-01 2.35E-02 I' 146 2.44E-03 1.776E+00 4.33E-03 
ce-K, I' 51 3.93E-04 5.254E-01 2.07E-04 I' 147 1.70E-03 1.786E+00 3.04E-03 
I' 52 4.68E-03 5.855E-0l 2.74E-03 I' 148 1.20E-03 1.791E+00 2.15E-03 
I' 57 3.34E-0l 6.245E-0l 2.09E-01 I' 149 L24E-02 1.838E+00 2.27E-02 
ce-K, I' 57 5.28E-03 5.689E-0l 3.00E-03 I' 150 1.D4E-02 1.891E+00 1.96E-02 
ce-L 1 , I' 57 7.00E-04 6.151E-0l 4.3lE-04 I' 151 1.30E-03 1.906E+00 2.48E-03 
I' 58 3.34E-03 6.353E-01 2.12E-03 I' 152 1.67E-03 1.928E+00 3.22E-03 
I' 59 2.34E-01 6.491E-0l 1.52E-01 I' 153 9.69E-03 2.002E+00 1.94E-02 
ce-K, I' 59 2.81E-03 5.935E-0l 1.67E-03 I' 154 5.01E-03 2.006E+00 1.0lE-02 
ce-Ll' I' 59 3.69E-04 6.397E-0l 2.36E-04 I' 155 2.10E-03 2.037E+00 4.29E-03 
I' 66 3.01E-03 7.798E-Ol 2.34E-03 1'156 2.87E-03 2.091E+00 6.OlE-03 
I' 68 3.OlE-03 7.964E-01 2.39E-03 I' 157 1.67E-03 2.204E+00 3.68E-03 
I' 70 3.OlE-03 8.093E-0l 2.43E-03 I' 158 3.OlE-03 2.429E+00 7.30E-03 
1'72 2.57E-03 8. 176E-0l 2.10E-03 K"'t X-ray 4.3lE-01 4.755E-02 2.05E-02 
I' 74 7.OlE-03 8.440E-01 5.92E-03 K"'2 X-ray 2.42E-0l 4.670E-02 1.l3E-02 
I' 75 7.68E-03 8.515E-01 6.54E-03 K/3t X-ray 8.61E-02 5.388E-02 4.64E-03 
I' 76 2.34E-03 8.573E-0l 2.00E-03 K/32 X-ray 3.81E-02 5.533E-02 2. 11E-03 
I' 77 3.OlE-03 8.800E-0l 2.65E-03 K/33 X-ray 4.46E-02 5.369E-02 2.39E-03 
I' 78 5.OlE-03 8.88lE-0l 4.45E-03 Auger-KLL 3.41E-02 3.797E-02* 1.29E-03 
I' 79 2.34E-03 9.103E-01 2.13E-03 Auger-KLX 1.43E-02 4.494E-02* 6.4lE-04 
I' 81 3.67E-03 9.326E-0l 3.43E-03 Auger-LMM 4.64E-0l 5.342E-03* 2.48E-03 
I' 82 1.07E-02 9.425E-0l 1.0lE-02 Auger-LMX 2.83E-0l 6.896E-03* 1.95E-03 
1'84 3.OlE-03 9.649E-0l 2.90E-03 Auger-LXY 4.77E-02 8.097E-03* 3.86E-04 
1'86 1.97E-03 9.885E-0l 1.95E-03 Auger-MXY 1.60E+00 1.573E-03* 2.52E-03 
I' 87 1.90E-03 1.046E+00 L99E-03 
I' 91 2.34E-03 1.103E+00 2.58E-03 Listed X, I' and I'± radiations 9.03E-0l 
I' 95 2.00E-03 1.139E+00 2.28E-03 
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JAERI-Data/Code 99-035 

68-Er-160 68-Er-163 

24-JAN-97 21-JAN-97 

Half-life = 28.58 h Half-life = 75 m 
Decay mode(s): EC Decay mode(s): EC, [3+ 

y(i) E(i) y(i) E(i) 
Radiation (Bq S)-1 (MeV) y(i)xE(i) Radiation (Bq s)-1 (MeV) y(i)xE(i) 

-y 1 4.95E-02 7.133E-03 3.53E-04 -y 16 2.85E-04 4.361E-01 1.24E-04 
ce-M, -y 1 2.83E-01 5.392E-03* 1.53E-03 -y 17 2.76E-04 4.399E-01 1.21E-04 
ce-N+, -y 1 6.67E-01 7.133E-03* 4.76E-03 -y 27 6.90E-05 8.758E-01 6.04E-05 
K"," X-ray 3.71E-01 4.755E-02 1.76E-02 -y 29 4.90E-04 1. 113E+00 5.46E-04 
K02 X-ray 2.09E-01 4.670E-02 9.74E-03 KOI X-ray 3.98E-01 4.755E-02 1.89E-02 
K/31 X-ray 7.42E-02 5.388E-02 4.00E-03 K"'2 X-ray 2.24E-01 4.670E-02 1.04E-02 
K/32 X-ray 3.28E-02 5.533E-02 1.82E-03 K/31 X-ray 7.96E-02 5.388E-02 4.29E-03 
K/33 X-ray 3.84E-02 5.369E-02 2.06E-03 K/32 X-ray 3.52E-02 5.533E-02 1.95E-03 
K/35 X-ray 1.35E-03 5.425E-02 7.33E-05 K/33 X-ray 4.12E-02 5.369E-02 2.21E-03 
Lo X-ray 7.12E-02 6.716E-03* 4.78E-04 K/35 X-ray 1.45E-03 5.425E-02 7.86E-05 
L/3 X-ray 7.40E-02 7.608E-03* 5.63E-04 Lo X-ray 7.38E-02 6.716E-03* 4.96E-04 
L,,/ X-ray 1.26E-02 8.879E-03* 1.12E-04 L/3 X-ray 7.24E-02 7.610E-03* 5.51E-04 
Auger-KLL 2.94E-02 3.797E-02* 1. llE-03 L,,/ X-ray 1.l9E-02 8.861E-03* 1.05E-04 
Auger-KLX 1.23E-02 4.494E-02* 5.53E-04 Auger-KLL 3.15E-02 3.797E-02* 1.20E-03 
Auger-KXY 2.27E-03 5.208E-02* 1.l8E-04 Auger-KLX 1.32E-02 4.494E-02* 5.93E-04 
Auger-LMM 3.87E-01 5.365E-03* 2.08E-03 Auger-KXY 2.44E-03 5.208E-02* 1.27E-04 
Auger-LMX 2.37E-01 6.923E-03* 1.64E-03 Auger-LMM 3.91E-0l 5.342E-03* 2.09E-03 
Auger-LXY 3.99E-02 8.122E-03* 3.24E-04 Auger-LMX 2.39E-01 6.897E-03* 1.65E-03 
Auger-MXY 1.60E+00 1.603E-03* 2.57E-03 Auger-LXY 4.02E-02 8.097E-03* 3.26E-04 
AE 9.83E-0l 2.732E-04* 2.68E-04 Auger-MXY 1.33E+00 1.575E-03* 2.09E-03 

AE 3.14E-01 2.009E-04* 6.31E-05 
Listed X, -y and -y± radiations 3.68E-02 
Omitted X, -y and -y± radiations** 2.39E-05 Listed X, -y and -y± radiations 3.99E-02 
Listed [3, ce and Auger radiations 1.50E-02 Omitted X, -y and -y± radiations** 1.80E-04 
Listed radiations 5.18E-02 Listed [3, ce and Auger radiations 8.13E-03 
Omitted radiations** 2.39E-05 Omitted [3, ce and Auger radiations** 2.60E-05 

Listed radiations 4.80E-02 

* Average energy (MeV) Omitted radiations** 2.06E-04 

** Each omitted transition contributes 
<0.100 % to Ly(i)xE(i) in its category. * Average energy (MeV) 

** Each omitted transition contributes 
Ho-160m daughter is radioactive. <0.100 % to Ly(i)xE(i) in its category. 

Ho-163 daughter is radioactive. 

I~Er(28.58h) 

0+ 0.0 
1~~Er(75.Om) 

0.0 

1.1136 

512+ ----i~-,--......JOo!:!.8~7~59~~---r:--I----

7/2+ 0.4399 

1+ 0.0671 'Y17 

'YI 712- 0.0 

2- 0.0600 1~~Ho(4570y) 

5+ 0.0 

I~Ho(25.6m) 

- 194-



J AERI -Data/Code 99-035 

69-Tm-163 "I 82 6.86E-03 5.529E-Ol 3.80E-03 
"187 1.59E-02 5.795E-0l 9.19E-03 

21-JAN-97 ce-K, "I 87 2.90E-04 5.220E-Ol 1.5lE-04 
"1 93 6.70E-03 6.131E-0l 4.l1E-03 

Half-life = 1.81 h "1 98 7.90E-03 6.558E-0l 5.18E-03 
Decay mode(s): Ee, f3+ "I 100 2.05E-02 6.662E-Ol 1.37E-02 

"I 102 4.95E-03 6.839E-Ol 3.38E-03 
y(i) E(i) "I 104 6.0lE-03 6.917E-Ol 4.16E-03 

Radiation (Bq S)-l (MeV) y(i)xE(i) "I 112 3.74E-03 7.520E-Ol 2.8lE-03 
"I 115 6.58E-03 7.799E-0l 5.14E-03 

f3+ 9 6.42E-04 4.059E-01* 2.6lE-04 "I 116 3.78E-03 7.819E-Ol 2.95E-03 
f3+ 11 4.79E-04 4.402E-0l* 2.11E-04 "I 125 5.12E-03 8.340E-Ol 4.27E-03 
f3+ 13 6.OlE-04 4.659E-01* 2.80E-04 "I 130 3.57E-03 8.587E-Ol 3.07E-03 
f3+ 14 1.83E-03 4.916E-0l* 9.02E-04 "I 134 3.72E-03 8.861E-0l 3.30E-03 
f3+ 15 3.06E-04 5.854E-0l* 1. 79E-04 "I 144 5.06E-03 9.406E-Ol 4.76E-03 
f3+ 16 6.0lE-04 5.979E-Ol* 3.59E-04 "I 145 8.69E-03 9.453E-Ol 8.2lE-03 
f3+ 18 4.08E-04 6.264E-0l* 2.55E-04 "I 148 3.72E-03 9.752E-01 3.63E-03 
f3+ 19 4.08E-04 6.563E-01* 2.68E-04 "I 161 7.96E-03 1.075E+OO 8.56E-03 
'Y± 1.26E-02 5. 11OE-0l 6.46E-03 "I 162 3.3lE-03 1.091E+00 3.61E-03 
ce-K, "I 8 1.48E-01 2.620E-03 3.89E-04 "I 163 5.25E-03 1.099E+00 5.77E-03 
Ce-L1, "I 8 2.02E-02 5.035E-02 1.02E-03 "I 164 2.29E-02 1.130E+OO 2.59E-02 
Ce-L2, "I 8 6.88E-03 5.084E-02 3.50E-04 "I 165 3.37E-03 1.1 35E+OO 3.82E-03 
ce-L3, "I 8 5.89E-03 5.175E-02 3.05E-04 "I 166 3.74E-03 1.137E+OO 4.25E-03 
ce-M, "I 8 7.53E-03 5.829E-02* 4.39E-04 "I 167 8.05E-03 1. 143E+00 9.20E-03 
"1 9 1.16E-Ol 6.923E-02 8.03E-03 "I 169 1.05E-02 1.153E+OO 1.2lE-02 
ce-K, "I 9 8.22E-02 1.174E-02 9.65E-04 "I 172 4.30E-03 1.169E+OO 5.02E-03 
Ce-L1, "I 9 8.11E-03 5.948E-02 4.82E-04 "I 173 4.84E-03 1.176E+00 5.69E-03 
ce-L2, "I 9 2.65E-03 5.996E-02 1.59E-04 "I 177 2.44E-02 1.205E+00 2.94E-02 
Ce-L3, "I 9 3.3lE-03 6.087E-02 2.02E-04 "I 180 2.08E-02 1.224E+00 2.55E-02 
ce-M, "I 9 3.llE-03 6.742E-02* 2.lOE-04 "I 182 9.06E-03 1.247E+00 1.13E-02 
ce-K, "I 13 2.38E-02 2.297E-02 5.46E-04 "I 184 2.42E-03 1.261E+00 3.05E-03 
Ce-L1, "I 13 3.24E-03 7.071E-02 2.29E-04 "I 185 5.17E-02 1. 265E+00 6.54E-02 
ce-K, "I 14 1.71E-02 2.648E-02 4.52E-04 "I 187 3.35E-03 1.286E+00 4.30E-03 
Ce-L1, "I 14 1.96E-03 7.422E-02 1.45E-04 "I 188 5.17E-03 1.300E+00 6.72E-03 
ce-L2, "I 14 8.38E-03 7.470E-02 6.26E-04 "I 191 l.54E-02 1. 318E+OO 2.03E-02 
Ce-L3, "I 14 8.46E-03 7.56lE-02 6.40E-04 "I 196 4.26E-03 1.350E+00 5.75E-03 
ce-M, "I 14 4.53E-03 8.216E-02* 3.73E-04 "I 198 4.28E-02 1.374E+00 5.88E-02 
ce-K, "I 15 1. 47E-02 2.763E-02 4.07E-04 "I 199 3.40E-03 l.377E+OO 4.69E-03 
Ce-L1, "I 15 2.00E-03 7.537E-02 1.5lE-04 "1 200 1.08E-02 1. 387E+00 1.50E-02 
"I 18 l.86E-0l 1.043E-01 1.94E-02 "1201 7.03E-02 1.398E+00 9.83E-02 
ce-K, "I 18 4.02E-Ol 4.683E-02 l.88E-02 "1 202 7.64E-03 1.405E+00 1.07E-02 
ce-L1, "I 18 5.47E-02 9.457E-02 5.17E-03 "1 203 4.59E-03 1. 41OE+OO 6.48E-03 
ce-L2, "I 18 5.14E-03 9.506E-02 4.88E-04 "1 205 7.96E-02 1.434E+00 1.14E-Ol 
ce-M, "I 18 1.35E-02 1.025E-01* 1.38E-03 "1207 3.63E-02 1.456E+00 5.28E-02 
ce-N+, "I 18 3.93E-03 1.043E-01* 4.10E-04 "1 208 1.92E-02 1. 466E+00 2.8lE-02 
ce-K, "I 23 5.33E-03 1.069E-01 5.70E-04 "1 209 2.90E-02 1. 469E+00 4.26E-02 
"1 25 1.43E-02 1.900E-0l 2.71E-03 "1 210 6.19E-03 1.48lE+00 9.17E-03 
ce-K, "I 25 5.59E-03 1.325E-0l 7.40E-04 "I 212 3.72E-03 1.501E+00 5.58E-03 
"I 27 4.4lE-02 2.396E-01 1.06E-02 "1214 7.5lE-03 1. 526E+OO 1.15E-02 
ce-K, "I 27 9.05E-03 1.82lE-01 1.65E-03 "1 216 2.06E-03 1.562E+00 3.22E-03 
ce-L1, "I 27 1.22E-03 2.298E-01 2.82E-04 "I 219 3.96E-03 1.584E+00 6.28E-03 
"1 28 l.09E-01 2.413E-Ol 2.62E-02 "1227 9.95E-03 1. 662E+00 1.65E-02 
ce-K, "I 28 2.24E-02 1.839E-01 4. llE-03 "I 229 3.68E-03 1.689E+00 6.22E-03 
ce-L1, "I 28 3.04E-03 2.316E-Ol 7.04E-04 "1 230 4.84E-03 1.697E+00 8.2lE-03 
ce-M, "128 7.32E-04 2.395E-Ol* l.75E-04 "1 232 5.21E-03 1. 722E+OO 8.97E-03 
"1 30 2.68E-02 2.75lE-01 7.37E-03 "I 234 1.62E-03 1.733E+00 2.80E-03 
ce-K, "I 30 3.76E-03 2. 176E-0l 8. 19E-04 "1 236 1.03E-02 1. 749E+00 1.80E-02 
"I 32 4.56E-02 2.997E-0l 1.37E-02 "1 239 1.84E-03 1. 768E+OO 3.25E-03 
ce-K, "I 32 5.lDE-03 2.422E-0l 1.24E-03 "1 240 3.78E-03 1. 784E+00 6.74E-03 
ce-L1, "I 32 6.89E-04 2.899E-Ol 2.00E-04 "I 241 1.54E-03 1. 790E+00 2.76E-03 
"I 39 1.1OE-02 3.456E-0l 3.79E-03 "1242 1.88E-03 1. 793E+00 3.37E-03 
"147 1.37E-02 3.933E-0l 5.39E-03 "I 243 1.29E-02 1.804E+00 2.33E-02 
ce-K, "I 47 6.98E-04 3.358E-01 2.34E-04 "1245 1.95E-03 1.825E+00 3.56E-03 
"1 49 1.05E-02 4.040E-0l 4.25E-03 "I 249 2.23E-03 1.876E+00 4.19E-03 
ce-K, "I 49 . 5.64E-04 3.465E-01 1.95E-04 "1253 3.65E-03 1. 936E+00 7.06E-03 
"1 65 6.2lE-03 4.618E-0l 2.87E-03 Ka , X-ray 7.56E-Ol 4.913E-02 3.71E-02 
"1 67 4.05E-02 4.713E-Ol 1.91E-02 Ka2 X-ray 4.26E-Ol 4.822E-02 2.06E-02 
ce-K, "I 67 6.17E-04 4.138E-0l 2.55E-04 Ki3, X-ray 1.53E-Ol 5.567E-02 8.50E-03 
"174 1. 17E-02 5.049E-Ol 5.92E-03 Ki32 X-ray 6.65E-02 5.719E-02 3.80E-03 
"1 75 8.37E-03 5. 150E-0l 4.31E-03 Ki33 X-ray 7.94E-02 5.548E-02 4.40E-03 
"I 81 1.54E-02 5.502E-Ol 8.45E-03 Auger-KLL 5.40E-02 3.917E-02* 2.11E-03 
ce-K, "I 81 3.48E-04 4.927E-01 1.71E-04 
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Auger-KLX 2.82E-02 4.656E-02* 
Auger-KXY 4.23E-03 5.381E-02* 
Auger-LMM 7.61E-Ol 5.520E-03* 
Auger-LMX 4.66E-Ol 7.l42E-03* 
Auger-LXY 7.8lE-02 8.374E-03* 
Auger-MXY 2.6lE+00 1.642E-03* 

Listed X, 'Y and 'Y± radiations 
Omitted X, 'Y and 'Y± radiations** 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations** 
Listed radiations 
Omitted radiations* * 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.200 % to L:y(i) x E(i) in its category. 

Er-l63 daughter is radioactive. 

JAERI-Data/Code 99-035 

1.31E-03 
2.28E-04 
4.20E-03 
3.33E-03 
6.54E-04 
4.29E-03 

1.14E+00 
1.77E-Ol 
6.47E-02 
7.00E-03 
1. 21E+00 
1.84E-Ol 
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IAERI-Data/Code 99-035 

69-Tm-164 'Y 142 1.00E-03 1.978E+00 1.99E-03 
'Y 143 8.71E-04 2.023E+00 1. 76E-03 

16-MAR-92 'Y 144 7.37E-04 2.036E+00 1.50E-03 
'Y 146 6.70E-03 2.08lE+00 1.39E-02 

Half-life = 2 m 'Y 149 8.04E-04 2.278E+00 1.83E-03 
Decay mode(s): Ee, (3+ 'Y 150 1.07E-03 2.353E+00 2.52E-03 

'Y 151 1.07E-03 2.353E+00 2.52E-03 
y(i) E(i) 'Y 152 3.75E-03 2.383E+00 8.94E-03 

Radiation (Bq S)-l (MeV) y(i)XE(i) 'Y 154 4.69E-04 2.42lE+00 1.l4E-03 
'Y 155 6.03E-04 2.449E+00 1.48E-03 

(3+ 18 8.42E-04 7.049E-01" 5.94E-04 'Y 156 1. 27E-03 2.484E+00 3. 16E-03 
(3+ 19 1.l7E-03 7.370E-01" 8.60E-04 'Y 157 6.03E-04 2.489E+00 1.50E-03 
(3+ 20 1.59E-03 7.675E-01" 1.22E-03 'Y 159 6.03E-04 2.522E+00 1.52E-03 
(3+ 21 1.02E-01 1. 289E+00" 1.32E-01 'Y 161 3.35E-04 2.570E+00 8.61E-04 
(3+ 22 2.95E-0l 1.331E+00" 3.93E-01 'Y 163 3.35E-04 3.oo3E+00 1.01E-03 
'Y± 8.lOE-0l 5. 110E-0l 4.14E-01 K"'l X-ray 2.83E-01 4.913E-02 1.39E-02 
'Y4 6.70E-02 9.14lE-02 6.12E-03 K"'2 X-ray 1.60E-01 4.822E-02 7.71E-03 
ce-K, 'Y 4 8.95E-02 3.392E-02 3.04E-03 Ki31 X-ray 5.73E-02 5.567E-02 3.19E-03 
Ce-L1, 'Y 4 8.29E-03 8. 166E-02 6.77E-04 Ki32 X-ray 2.49E-02 5.719E-02 1.43E-03 
Ce-L2, 'Y 4 6.90E-02 8.215E-02 5.67E-03 Ki33 X-ray 2.98E-02 5.548E-02 1.65E-03 
Ce-L3, 'Y 4 6.90E-02 8.305E-02 5. 73E-03 Auger-KLL 2.02E-02 3.917E-02" 7.93E-04 
ce-M, 'Y 4 3.55E-02 8.960E-02" 3. 18E-03 Auger-LMM 3.35E-01 5.517E-03" 1.85E-03 
ce-N+, 'Y 4 9.79E-03 9.141E-02" 8.95E-04 Auger-LMX 2.05E-01 7. 136E-03" 1.46E-03 
'Y 8 1. 14E-02 2.080E-0l 2.37E-03 Auger-MXY 1. 15E+00 1.633E-03" 1. 88E-03 
'Y 37 3.95E-03 5.953E-01 2.35E-03 
'Y 52 1. 25E-02 7.689E-01 9.63E-03 Listed X, 'Y and 'Y± radiations 7.16E-01 
'Y 59 3.75E-03 8.42lE-0l 3.16E-03 Omitted X, 'Y and 'Y± radiations"" 2.96E-02 
'Y 61 2.95E-03 8.551E-0l 2.52E-03 Listed (3, ce and Auger radiations 5.53E-01 
'Y 63 1.11E-02 8.603E-01 9.57E-03 Omitted (3, ce and Auger radiations"" 5.93E-03 
'Y 66 3.42E-03 9.057E-01 3.09E-03 Listed radiations 1. 27E+00 
'Y 74 1.54E-03 1.015E+00 1. 56E-03 Omitted radiations"· 3.55E-02 
'Y 75 1.54E-03 1.0l5E+00 1.56E-03 
-Y 76 4.69E-03 1.058E+00 4.96E-03 * Average energy (MeV) 
'Y 80 9.38E-04 1.135E+00 1.06E-03 ** Each omitted transition contributes 
'Y 81 1.64E-02 1.155E+00 1.90E-02 <0.100 % to I)(i)XE(i) in its category. 
'Y 82 7.37E-03 1.165E+00 8.59E-03 
'Y 84 1.74E-03 1.184E+00 2.06E-03 Er-164 daughter is stable. 
'Y 85 5.90E-03 1.223E+00 7.2lE-03 
'Y 90 9.45E-03 1.295E+00 1.22E-02 
'Y 91 2.81E-03 1.312E+00 3.69E-03 
'Y 92 3.62E-03 1.314E+00 4.76E-03 
'Y 93 7.84E-03 1.325E+00 1.04E-02 
'Y 94 1.34E-03 1.343E+00 1.80E-03 
'Y 96 6.70E-04 1.362E+00 9.12E-04 
'Y 98 6.16E-03 1.387E+00 8.55E-03 
'Y 99 1.47E-03 1.392E+00 2.05E-03 
'Y 101 1.67E-03 1.418E+00 2.37E-03 
'Y 102 1.07E-03 1.460E+00 1.57E-03 
'Y 104 5.36E-04 1.477E+00 7.92E-04 
'Y 105 1.l4E-03 1.483E+00 1.69E-03 
'Y 106 3.89E-03 1.486E+00 5. 78E-03 
'Y 107 4.49E-03 1.489E+00 6.68E-03 
'Y 108 1.27E-03 1.534E+00 1.95E-03 
'Y 109 1.21E-03 1.578E+00 1.90E-03 
'Y 111 1.0lE-02 1.611E+00 1.63E-02 
'Y 112 6.03E-04 1.624E+00 9.79E-04 
'Y 115 1.07E-02 1.674E+00 1.78E-02 
'Y 116 2.48E-03 1.697E+00 4.2lE-03 
'Y lIB 4.69E-04 1.714E+00 B.04E-04 
'Y 119 2.2BE-03 1.742E+00 3.97E-03 
'Y 122 6.70E-04 1. 783E+00 1.l9E-03 
'Y 125 4.09E-03 1.820E+00 7.44E-03 
'Y 126 1.14E-03 1.833E+00 2.09E-03 
'Y 128 5.02E-03 1.862E+00 9.36E-03 
'Y 130 5.36E-04 1.873E+00 l.ooE-03 
'Y 133 5.02E-04 1.911E+00 9.60E-04 
'Y 134 4.02E-04 1.933E+00 7. 77E-04 
'Y 135 1.54E-03 1.936E+00 2.98E-03 
'Y 136 1.54E-03 1. 936E+00 2.98E-03 
'Y 138 6.70E-04 1.955E+00 1.3lE-03 
'Y 140 4.02E-04 1.974E+00 7.94E-04 
'Y 141 l.ooE-03 1. 978E+00 1. 99E-03 

- 199-



(1,2)+ 

1159 
(1,2)+ 

~ 
~ 

1!52 

2+ 

t\:) ~\ 0 
0 

~ ()+ 

()+ 

~ 1)-) 1/# 

WJ,oo 
()+ 

4+ 1m 

3+ 

2+ 

4+ 

2+ 

()+ 

"I!~l 

Y,,. 

y,«> 

1!so 

1111 

1!49 1!46 1!~2 1m 1m 1m 1!30 "I!n "I!26 1!25 1122 "In9 1116 111S 

YH. 

y,,, 

l~m(2.Om) 

1+ 00 

::~: 
3'4088LL1//~/ , 
3.0288 {Lilll EC, 

2.5413 (Liil7lIi EC, 

'~ ll/ 7l!; EC,,~; r;:Jf jjJ 1111 EC., ~; 
2.2543 Z Jil 'III EC" ~; 
2.1727 

0.8602 

0.0914 



J AERI -Data/Code 99-035 

69-Tm-165 "'1 63 1.27E-01 2. 974E-0l 3.78E-02 
ce-K, "'163 6.62E-03 2.399E-0l 1.59E-03 

16-MAR-92 ce-Ll, "'I 63 7.68E-04 2.876E-01 2.21E-04 
ce-L2, "'I 63 6.81E-04 2.881E-01 1. 96E-04 

Half-life = 30.06 h Ce-L3, "'163 4.40E-04 2.890E-0l 1.27E-04 
Decay mode(s): EC, (3+ ce-M, "'163 4.41E-04 2.956E-0l* 1.30E-04 

"'167 4.65E-03 3. 123E-0l 1.45E-03 
y(i) E(i) ce-K, "'I 67 4.79E-04 2.548E-01 1.22E-04 

Radiation (Bq s)-1 (MeV) y(i)xE(i) "'1 73 2.20E-03 3.468E-0l 7.63E-04 
"'174 2.88E-02 3.469E-01 9.98E-03 

"'18 1.69E-01 4.716E-02 7.95E-03 ce-K, "'I 74 2.23E-03 2.894E-01 6.45E-04 
ce-L 1 , "'I 8 4.00E-02 3.740E-02 1.50E-03 ce-Ll, "'I 74 3.0lE-04 3.372E-0l 1.01E-04 
ce-L2, "'I 8 1.27E-02 3.789E-02 4.80E-04 "'1 75 2.75E-02 3.565E-0l 9.81E-03 
Ce-L3, "'I 8 2.04E-02 3.880E-02 7.90E-04 ce-K, "'I 75 1.53E-03 2. 990E-0l 4.58E-04 
ce-M, "'I 8 1.67E-02 4.534E-02* 7.58E-04 ce-Ll, "'I 75 2.01E-04 3.468E-01 6.97E-05 
ce-N+,I'8 4.70E-03 4.716E-02* 2.22E-04 "'177 4.90E-03 3.656E-01 1.79E-03 
ce-Ll, "'I 10 L15E-02 4.343E-02 5.OlE-04 ce-K, "'I 77 3.32E-04 3.081E-01 1.02E-04 
ce-L2, "'I 10 3.48E-03 4.392E-02 1. 53E-04 "'180 1.53E-03 3.846E-0l 5.87E-04 
ce-L3, "'I 10 2.94E-03 4.482E-02 1.32E-04 "'181 2.82E-02 3.894E-01 1.1OE-02 
ce-M, "'110 4.08E-03 5. 137E-02* 2.lOE-04 ce-K, "'181 2.36E-04 3.319E-01 7.82E-05 
"'Ill 7.21E-02 5.441E-02 3.92E-03 "'1 87 3.27E-03 4.212E-01 1.38E-03 
Ce-Ll, "'I 11 1.40E-01 4.466E-02 6.26E-03 "'1 89 2.80E-03 4.306E-0l 1.21E-03 
ce-L2, "'I 11 1.66E-02 4.515E-02 7.52E-04 "'190 7.31E-03 4.430E-0l 3.24E-03 
ce-L3, "'I 11 6.44E-03 4.606E-02 2.97E-04 "'191 1.63E-02 4.486E-0l 7.31E-03 
ce-M, "'111 3.63E-02 5.260E-02* 1.91E-03 "'192 1.25E-02 4.565E-0l 5.70E-03 
ce-N+, "'I 11 1.04E-02 5.441E-02* 5.66E-04 ce-K, "'I 92 4.76E-04 3.990E-0l 1.90E-04 
Ce-L2, "'I 12 1.84E-03 4. 986E-02 9. 16E-05 "'193 4.12E-02 4.603E-Ol 1.90E-02 
ce-L3, "'I 12 2.00E-03 5.077E-02 1.0lE-04 ce-K, "'193 6.65E-04 4.028E-0l 2.68E-04 
ce-K, "'113 7.47E-02 2.914E-03 2.18E-04 "'1 94 3.53E-03 4.720E-01 1.67E-03 
ce-Ll, "'I 13 1.02E-02 5.065E-02 5.15E-04 "'1 95 4.01E-03 4.778E-0l 1.92E-03 
ce-M, "'I 13 2.54E-03 5.859E-02* 1.49E-04 "'1 98 1.04E-02 4.874E-Ol 5.09E-03 
ce-K, "'I 15 1.41E-02 1.312E-02 1.85E-04 ce-K, "'198 3.35E-04 4.299E-01 1.44E-04 
ce-Ll, "'I 15 1. 92E-03 6.086E-02 1. 17E-04 "'1103 2.41E-03 5. 137E-01 1. 24E-03 
"'117 7.28E-03 7.725E-02 5.62E-04 "'1105 9.44E-03 5.271E-01 4.98E-03 
ce-K, "'I 17 1.81E-02 1.977E-02 3.57E-04 "'1106 1.32E-03 5.312E-01 7.02E-04 
ce-Ll, "'I 17 2.04E-03 6.750E-02 1.38E-04 "'1109 1.43E-02 5.426E-01 7.78E-03 
ce-L2, "'I 17 1.34E-02 6.799E-02 9.08E-04 ce-K, "'1109 3.50E-04 4.851E-01 1.70E-04 
ce-L3, "'I 17 1.38E-02 6.890E-02 9.5lE-04 "'1110 1.85E-03 5.574E-0l 1.03E-03 
ce-M,I'17 7.05E-03 7.544E-02* 5.32E-04 "'I 111 3.16E-03 5.587E-0l 1.77E-03 
ce-N+, "'I 17 1.93E-03 7. 725E-02* 1.49E-04 "'1112 2.31E-02 5.642E-01 1.30E-02 
"'122 1.56E-02 1.136E-01 1.77E-03 ce-K, "'1112 5.09E-04 5.067E-0l 2.58E-04 
ce-K, "'I 22 2.64E-02 5.611E-02 1.48E-03 "'1114 3.44E-03 5.739E-Ol 1.98E-03 
Ce-Ll, "'I 22 3.59E-03 1.038E-0l 3. 72E-04 "'1 115 1.66E-03 5.780E-01 9.58E-04 
ce-M, "'I 22 8.93E-04 1. 118E-0l* 9.98E-05 "'1 116 1.82E-02 5.899E-0l 1.07E-02 
"'I 31 5.64E-03 1.509E-01 8.52E-04 ce-K, "'1116 1.61E-04 5.324E-01 8.57E-05 
"'1 38 5.75E-03 1.958E-01 1. 13E-03 "'I 118 1.62E-03 6.059E-01 9.79E-04 
"'1 40 4.27E-03 2.054E-01 8.77E-04 "'1 119 1.62E-03 6.059E-01 9.79E-04 
"'141 8.38E-03 2.101E-0l 1. 76E-03 "'1120 4.51E-03 6.085E-0l 2.74E-03 
"'142 3.34E-02 2. 189E-01 7.30E-03 "'I 121 4.79E-03 6.106E-01 2.93E-03 
ce-K, "'I 42 8.71E-03 1.614E-01 1.41E-03 "'1122 1.95E-03 6.234E-01 1.21E-03 
Ce-Ll, "'142 L18E-03 2.091E-0l 2.47E-04 "'I 125 3.77E-03 6.651E-01 2.51E-03 
ce-M, "'I 42 2.99E-04 2. 170E-Ol* 6.50E-05 "'1126 1.48E-03 6. 778E-0l 1.00E-03 
"'150 3.55E-01 2.429E-0l 8.62E-02 "'I 127 9.16E-04 6.806E-01 6.23E-04 
ce-K, "'I 50 7.18E-02 1.854E-01 1. 33E-02 "'I 128 1.29E-02 6.988E-01 8.98E-03 
ce-Ll, "'I 50 9.76E-03 2.332E-0l 2.27E-03 "'1 135 1.78E-03 7.470E-0l 1.33E-03 
Ce-L2, "'I 50 7.76E-04 2.337E-0l 1.8lE-04 "'1136 7.53E-04 7.490E-0l 5.64E-04 
ce-M, "'I 50 2.35E-03 2.411E-01* 5.66E-04 "'1 138 4.58E-03 7.909E-01 3.62E-03 
ce-N+, "'I 50 6.67E-04 2.429E-01* 1.62E-04 "'1 140 9.51E-02 8.064E-01 7.67E-02 
"'1 51 7.99E-03 2.490E-0l 1. 99E-03 ce-K, "'1140 8.61E-04 7.489E-0l 6.45E-04 
"'152 7.99E-03 2.490E-0l 1.99E-03 ce-Ll, "'I 140 1.15E-04 7.966E-01 9.12E-05 
"'155 5.54E-03 2.645E-0l 1.46E-03 "'I 141 1.02E-03 8.215E-01 8.37E-04 
"'1 56 2. 13E-03 2.757E-01 5.87E-04 "'1144 4.86E-03 8.376E-0l 4.07E-03 
"'1 58 6.00E-03 2.793E-0l 1.68E-03 "'1145 4.86E-03 8.376E-0l 4.07E-03 
ce-K, "'158 3.73E-04 2.218E-Ol 8.28E-05 "'1146 1.61E-03 8.536E-01 1.38E-03 
"'1 60 3.34E-03 2.863E-01 9.55E-04 "'I 152 6.89E-04 9.326E-0l 6.42E-04 
ce-K, "'160 1. 75E-03 2.288E-0l 4.0lE-04 "'I 155 1.39E-03 9.527E-0l 1.32E-03 
ce-Ll, "'I 60 2.84E-04 2.765E-01 7.87E-05 "'1 160 7.74E-04 1.043E+00 8.07E-04 
"'1 61 1.27E-02 2.924E-0l 3.72E-03 "'I 161 7.70E-04 1.046E+00 8.06E-04 
ce-K, "'I 61 1.56E-03 2.349E-0l 3.66E-04 "'1 165 1. 73E-02 1. 131E+00 1.95E-02 
"'1 62 3.88E-02 2.961E-0l 1.15E-02 "'I 166 2.95E-02 1. 184E+00 3.49E-02 
ce-K, "'I 62 4.32E-03 2.386E-0l 1.03E-03 "'1170 5.47E-04 1.285E+00 7.03E-04 
Ce-Ll, "'I 62 5.80E-04 2.864E-0l 1.66E-04 
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,171 1.04E-03 1. 289E+00 
,174 6.53E-04 1.365E+00 
,175 3.87E-03 1.380E+00 
,177 8.06E-03 1.427E+00 
K"" X-ray 5.13E-Ol 4.913E-02 
K"'2 X-ray 2.89E-0l 4.822E-02 
KJ31 X-ray l.04E-OI 5.567E-02 
KJ32 X-ray 4.51E-02 5.719E-02 
KJ33 X-ray 5.39E-02 5.548E-02 
L", X-ray 1. 18E-Ol 6.944E-03* 
LJ3 X-ray 1.32E-01 7.887E-03* 
Auger-KLL 3.66E-02 3.917E-02* 
Auger-KLX 1.91E-02 4.656E-02* 
Auger-KXY 2.87E-03 5.381E-02* 
Auger-LMM 6.30E-Ol 5.583E-03* 
Auger-LMX 3.89E-Ol 7.21lE-03* 
Auger-LXY 6.50E-02 8.441E-03* 
Auger-MXY 2.17E+00 1.634E-03* 
~E 5.30E-Ol 2. 123E-04* 

Listed X, , and ,± radiations 
Omitted X, , and ,± radiations** 
Listed {3, ce and Auger radiations 
Omitted {3, ce and Auger radiations** 
Listed radiations 
Omitted radiations** 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly(i)xE(i) in its category. 

Er-165 daughter is radioactive. 

lAERI-Data/Code 99-035 

1.34E-03 
8.91E-04 
5.34E-03 
1.15E-02 
2.52E-02 
1.40E-02 
5.77E-03 
2.58E-03 
2.99E-03 
8.20E-04 
1.04E-03 
1.43E-03 
8.90E-04 
1.54E-04 
3.52E-03 
2.80E-03 
5.49E-04 
3.55E-03 
1.13E-04 

5.45E-Ol 
1.73E-02 
5.99E-02 
3.35E-03 
6.05E-Ol 
2.06E-02 
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69-Tm-168 

Half-life = 93.1 d 
Decay mode(s): EC, {3+, {3-

y(i) E(i) 
Radiation (Bq S)-1 (MeV) 

'Y4 1.08E-Ol 7.980E-02 
ce-K, 'Y 4 1.87E-Ol 2.232E-02 
Ce-Ll, 'Y 4 1. 77E-02 7.005E-02 
Ce-L2, 'Y 4 2.11E-Ol 7.054E-02 
Ce-L3, 'Y 4 2.18E-Ol 7.145E-02 
ce-M, 'Y 4 1.08E-Ol 7.799E-02" 
ce-N+, 'Y 4 2.96E-02 7.980E-02" 
ce-L2 , 'Y 5 1.07E-03 8.972E-02 
ce-L3 , 'Y 5 1.05E-03 9.002E-02 
'Y 6 4.18E-02 9.929E-02 
ce-K, 'Y 6 1.46E-02 4.180E-02 
Ce-Ll, 'Y 6 l.86E-03 8.954E-02 
'Y 9 1. 79E-Ol l.843E-Ol 
ce-K, 'Y 9 3.71E-02 1.268E-Ol 
Ce-Ll, 'Y 9 3.90E-03 l.745E-Ol 
Ce-L2, 'Y 9 7.61E-03 l.750E-Ol 
Ce-L3, 'Y 9 5.96E-03 l.759E-Ol 
ce-M, 'Y 9 4.15E-03 1.825E-Ol" 
ce-N+, 'Y 9 1.l5E-03 1.843E-Ol" 
'Y 1O 5.38E-Ol 1.983E-Ol 
ce-K, 'Y 10 2.42E-02 l.408E-Ol 
Ce-Ll, 'Y 10 2.73E-03 l.885E-Ol 
Ce-L3, 'Y 10 4.45E-04 1.899E-Ol 
ce-M, 'Y 10 7.88E-04 l.964E-Ol" 
ce-K, 'Y 12 5.62E-04 2.154E-Ol 
'Y 15 3.0lE-03 4.223E-Ol 
'Y 17 2.37E-Ol 4.475E-Ol 
ce-K, 'Y 17 9.44E-03 3.900E-Ol 
ce-L 1 , 'Y 17 l.27E-03 4.378E-Ol 
ce-M, 'Y 17 3.02E-04 4.457E-Ol" 
'Y 22 2.6.2E-02 5.468E-Ol 
'Y 28 9.15E-02 6.317E-Ol 
ce-K, 'Y 28 6.98E-04 5.742E-Ol 
'Y 30 l.46E-02 6.458E-Ol 
'Y 32 2.04E-03 7.196E-Ol 
'Y 33 1.20E-Ol 7.204E-Ol 
ce-K, 'Y 33 2.65E-04 6.629E-Ol 
'Y 34 5.21E-02 7.307E-Ol 
ce-K, 'Y 34 2.83E-04 6.732E-Ol 
'Y 36 1.26E-Ol 7.414E-Ol 
ce-K, 'Y 36 6.67E-04 6.839E-Ol 
'Y 37 4.20E-03 7.483E-Ol 
'Y 39 5.03E-Ol 8.160E-Ol 
ce-K, 'Y 39 2.19E-03 7.585E-Ol 
ce-L1 , 'Y 39 2.79E-04 8.002E-Ol 
'Y 40 l.18E-Ol 8.212E-Ol 
ce-K, 'Y 40 5.00E-04 7.637E-Ol 
'Y 41 6.89E-02 8.299E-Ol 
ce-K, 'Y 41 1.18E-04 7.725E-Ol 
'Y 45 3.08E-02 9.149E-Ol 
ce-K, 'Y 45 1.04E-04 8.574E-Ol 
'Y 56 1.66E-02 1. 277E+00 
'Y 67 2.44E-03 l.462E+00 
Kc"l X-ray 4.9lE-Ol 4.913E-02 
K"'2 X-ray 2.77E-Ol 4.822E-02 
Ki31 X-ray 9.91E-02 5.567E-02 
Ki32 X-ray 4.32E-02 5.719E-02 
Ki33 X-ray 5.15E-02 5. 548E-02 
Auger-KLL 3.50E-02 3.917E-02" 
Auger-KLX l.83E-02 4.656E-02" 
Auger-KXY 2.75E-03 5.381E-02" 
Auger-LMM 7.1OE-Ol 5.538E-03" 

JAERI-Data/Code 99-035 

08-JUL-94 

y(i)xE(i) 

8.63E-03 
4.18E-03 
1. 24E-03 
l.49E-02 
l.56E-02 
8.45E-03 
2.37E-03 
9.63E-05 
9.48E-05 
4.15E-03 
6.12E-04 
1.66E-04 
3.30E-02 
4.71E-03 
6.80E-04 
1.33E-03 
l.05E-03 
7.57E-04 
2.12E-04 
1.07E-Ol 
3.40E-03 
5.14E-04 
8.45E-05 
1.55E-04 
1.21E-04 
1.27E-03 
1.06E-Ol 
3.68E-03 
5. 54E-04 
l.35E-04 
1.43E-02 
5.78E-02 
4.0lE-04 
9.45E-03 
1.47E-03 
8.68E-02 
1.76E-04 
3.80E-02 
1.9lE-04 
9.37E-02 
4.56E-04 
3.14E-03 
4.lOE-Ol 
1.66E-03 
2.25E-04 
9.72E-02 
3.82E-04 
5.71E-02 
9.11E-05 
2.82E-02 
8.89E-05 
2.12E-02 
3.57E-03 
2.41E-02 
1.33E-02 
5.52E-03 
2.47E-03 
2.86E-03 
1.37E-03 
8.52E-04 
1.48E-04 
3.93E-03 
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Auger-LMX 
Auger-LXY 
Auger-MXY 
~E 

4.35E-Ol 
7.29E-02 
2.46E+00 
6.03E-Ol 

7.159E-03" 
8.39lE-03" 
l.625E-03" 
2.131E-04" 

Listed X, 'Y and 'Y± radiations 
Omitted X, 'Y and 'Y± radiations"" 
Listed {3, ce and Auger radiations 
Omitted {3, ce and Auger radiations"" 
Listed radiations 
Omitted radiations"" 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly(i)xE(i) in its category. 

Er-168 daughter, yield 9.999E-Ol, is stable. 
Yb-168 daughter, yield lE-04, is stable. 

3.11E-03 
6.12E-04 
4.00E-03 
l.28E-04 

1.23E+00 
1.27E-02 
8.29E-02 
1.55E-03 
1.3lE+00 
1.42E-02 



JAERI-Data/Code 99-035 
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JAERI-Data/Code 99-035 

70-Yb-163 I' 80 2.73E-03 8.485E-01 2.31E-03 
I' 81 4.04E-03 8.530E-01 3.45E-03 

21-JAN-97 I' 82 1.0lE-01 8.603E-01 8.69E-02 
ce-K, I' 82 8.43E-04 8.009E-01 6.75E-04 

Half-life = 11.05 m I' 83 2.32E-03 8.675E-0l 2.02E-03 
Decay mode(s): EC, (3+ I' 84 1.82E-03 8.719E-0l . 1.59E-03 

I' 86 1.52E-03 8.861E-01 1.34E-03 
y(i) E(i) I' 87 2.83E-03 9.043E-01 2.56E-03 

Radiation (Bq S)-I (MeV) y(i)xE(i) I' 88 1.0lE-03 9.137E-01 9.23E-04 
I' 89 1.0lE-03 9. 137E-0l 9.23E-04 

(3+ 9 8. 14E-03 6.373E-Ol* 5.19E-03 1'90 2.83E-03 9.203E-0l 2.60E-03 
(3+ 10 6.53E-04 6.920E-0l* 4.52E-04 I' 91 1. 52E-03 9.349E-Ol 1.42E-03 
(3+ 12 5.63E-04 7.542E-0l* 4.24E-04 I' 92 4.85E-03 9.422E-Ol 4.57E-03 
(3+ 15 4.32E-04 8.427E-Ol* 3.64E-04 I' 93 1.4lE-03 9.485E-01 1.34E-03 
(3+ 16 1.8lE-03 8.589E-Ol* 1.55E-03 I' 94 3.43E-03 9.59lE-01 3.29E-03 
(3+ 17 2.5lE-03 8.960E-01* 2.25E-03 I' 95 3.03E-03 9.700E-01 2.94E-03 
(3+ 18 2.81E-03 9. 139E-0l * 2.57E-03 I' 96 2.02E-03 9.736E-Ol 1.97E-03 
(3+ 19 7.33E-04 9.463E-01* 6.94E-04 I' 97 1.2lE-03 9.830E-01 1. 19E-03 
(3+ 20 2.11E-03 9.629E-0l* 2.03E-03 I' 98 2.52E-03 9.859E-Ol 2.49E-03 
(3+ 21 4.22E-04 9.825E-Ol* 4.15E-04 I' 99 1.92E-03 9.942E-Ol 1.9lE-03 
(3+ 22 3.82E-03 9.957E-0l* 3.80E-03 1'100 2.32E-03 9.965E-Ol 2.31E-03 
(3+ 23 3.92E-03 9.991E-Ol* 3.9lE-03 I' 101 2.52E-03 1.003E+00 2.53E-03 
(3+ 25 8.04E-02 1.055E+00* 8.48E-02 1'102 4. 14E-03 1.006E+00 4. 17E-03 
(3+ 26 1.10E-01 1.061E+00* 1.17E-01 1'103 2.81E-03 1.01OE+00 2.83E-03 
I'± 4.4lE-01 5. 110E-Ol 2.25E-Ol 1'106 2.85E-03 1.023E+00 2.9lE-03 
ce-N+, I' 2 3.91E-02 9.740E-03* 3.8lE-04 1'107 1.72E-03 1.036E+00 1. 78E-03 
ce-L 1 , I' 3 2.89E-01 3.414E-03 9.88E-04 1'108 2.22E-03 1. 04 lE+ 00 2.3lE-03 
Ce-L2, I' 3 6.86E-02 3.913E-03 2.68E-04 1'109 3.03E-03 1.045E+00 3.17E-03 
Ce-L3, I' 3 6.04E-02 4.882E-03 2.95E-04 1'111 1.92E-03 1.059E+00 2.03E-03 
ce-M, I' 3 9.4lE-02 1. 165E-02* 1.10E-03 1'112 1.3lE-03 1.065E+00 1.40E-03 
ce-N+, I' 3 7. 13E-02 1.353E-02* 9.65E-04 1'113 1.11E-03 1.095E+00 1.22E-03 
1'4 6.46E-02 6.362E-02 4. 11E-03 1'114 1.01E-03 1.102E+00 1. 11E-03 
ce-K, I' 4 6.67E-02 4.230E-03 2.82E-04 1'116 9.09E-04 1. 114E+00 1.0lE-03 
ce-L 1 , I' 4 8.04E-03 5.350E-02 4.30E-04 1'118 1.23E-03 1.124E+00 1.39E-03 
ce-K, I' 8 4.88E-03 5.452E-02 2.66E-04 1'120 1.3lE-03 1.165E+00 1. 53E-03 
I'll 1.98E-02 1.232E-Ol 2.44E-03 1'123 6.06E-04 1.219E+00 7.38E-04 
ce-K, I'll 2.77E-02 6.382E-02 1.77E-03 1'124 1.52E-03 1. 227E+00 1.86E-03 
ce-L 1 , I'll 3.78E-03 1.13lE-01 4.28E-04 I' 125 1.26E-03 1. 235E+00 1. 56E-03 
I' 12 1.32E-02 1.309E-01 1. 73E-03 1'126 1.3lE-03 1. 24lE+00 1.63E-03 
ce-K, I' 12 1.45E-02 7.147E-02 1.03E-03 1'127 1.0lE-03 1.253E+00 1.27E-03 
1'17 1.07E-02 1.615E-Ol 1. 73E-03 1'132 6.56E-03 1.332E+00 8.74E-03 
ce-K,I' 17 3.25E-03 1.02lE-01 3.32E-04 1'133 1.88E-03 1.336E+00 2.5lE-03 
I' 21 5.45E-03 2.036E-01 1. 11E-03 1'134 5.76E-03 1.345E+00 7.74E-03 
I' 22 4.34E-03 2.172E-Ol 9.43E-04 1'135 1.72E-03 1.364E+00 2.34E-03 
I' 24 7.78E-03 2.344E-Ol 1.82E-03 1'136 1.62E-03 1.370E+00 2.2lE-03 
I' 28 3.23E-03 3.125E-01 1.0lE-03 1'137 1.2lE-03 1.384E+00 1.68E-03 
I' 30 1.57E-02 3.262E-01 5.l1E-03 1'138 1.32E-03 1.414E+00 1.87E-03 
I' 31 7.27E-03 3.530E-01 2.57E-03 1'139 6.16E-03 1.454E+00 8.96E-03 
I' 33 2.42E-03 3.616E-01 8.76E-04 1'140 8.08E-04 1.466E+00 1.18E-03 
I' 34 7.17E-03 3.663E-Ol 2.63E-03 1'141 3.53E-03 1.493E+00 5.28E-03 
I' 35 2.25E-03 3.846E-Ol 8.66E-04 1'142 5.05E-04 1.498E+00 7.56E-04 
I' 40 6.06E-03 4.356E-Ol 2.64E-03 1'143 1.19E-03 1.507E+00 1.80E-03 
I' 47 3.33E-03 5.393E-Ol 1.80E-03 1'144 8.08E-04 1.512E+00 1.22E-03 
I' 53 2.63E-03 5.992E-Ol 1.57E-03 1'146 7.47E-04 1. 520E+00 1.14E-03 
I' 55 5.55E-03 6.060E-01 3.37E-03 1'148 1.01E-03 1. 56lE+00 1.58E-03 
I' 56 1.2lE-03 6.193E-01 7.5lE-04 1'149 3.57E-03 1. 575E+00 5.62E-03 
I' 59 2.22E-03 6.493E-Ol 1.44E-03 1'150 7.58E-04 1. 591E+00 1.21E-03 
I' 60 1.88E-03 6.620E-Ol 1. 24E-03 I' 152 1.25E-03 1.603E+00 2.0lE-03 
I' 62 9.09E-03 6.872E-01 6.25E-03 1'153 1.25E-03 1.603E+00 2.01E-03 
I' 63 7.07E-03 6.872E-01 4.86E-03 1'154 1.98E-03 1.611E+00 3.19E-03 
I' 64 2.02E-03 6.889E-Ol 1. 39E-03 I' 155 5.15E-04 1.619E+00 8.34E-04 
I' 65 2.42E-03 6.946E-01 1.68E-03 1'156 7.07E-04 1.626E+00 1.15E-03 
I' 66 1.11E-03 7.097E-0l 7.88E-04 1'157 6.06E-04 1.651E+00 1.00E-03 
I' 67 1.62E-03 7.301E-01 1.18E-03 1'158 3.94E-03 1.658E+00 6.53E-03 
I' 68 7.47E-03 7.370E-01 5.5lE-03 1'159 3.53E-03 1.677E+00 5.93E-03 
I' 71 1.01E-03 7.59lE-01 7.67E-04 1'160 2.28E-03 1.684E+00 3.84E-03 
I' 72 2.57E-03 7.727E-Ol 1.98E-03 I' 161 '7.58E-03 1.689E+00 1.28E-02 
I' 73 1. 72E-03 7.970E-0l 1.37E-03 1'162 5.05E-03 1.697E+00 8.57E-03 
I' 74 3.53E-03 8.030E-01 2.84E-03 1'163 9.59E-04 1.708E+00 1.64E-03 
I' 77 6.16E-03 8.106E-01 4.99E-03 1'164 9.09E-04 1. 735E+00 1. 58E-03 
I' 78 9.39E-04 8.179E-01 7.68E-04 1'165 1.72E-02 1. 747E+00 3.00E-02 
I' 79 1. 52E-03 8.411E-0l 1.27E-03 
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"( 166 
"( 167 
"( 168 
"( 169 
"( 170 
"(171 
"( 172 
"( 173 
"( 174 
K"'l X-ray 
K"'2 X-ray 
Ki31 X-ray 
Ki32 X-ray 
Ki33 X-ray 
L", X-ray 
Li3 X-ray 
Auger-KLL 
Auger-KLX 
Auger-LMM 
Auger-LMX 
Auger-LXY 
Auger-MXY 

4.04E-03 
1.21E-03 
2.04E-03 
6.87E-04 
4.04E-04 
4.D4E-04 
7.07E-04 
4.65E-04 
1.54E-02 
3.79E-Ol 
2.14E-Ol 
7.75E-02 
3.32E-02 
4.02E-02 
1.14E-0l 
1.35E-Ol 
2.55E-02 
1.34E-02 
5.95E-Ol 
3.70E-Ol 
6.14E-02 
2.08E+00 

1. 767E+00 
1. 789E+00 
1.820E+00 
1.844E+OO 
1.857E+OO 
1.861E+00 
1.871E+00 
1.883E+OO 
1.908E+00 
5.074E-02 
4.977E-02 
5.751E-02 
5.907E-02 
5.730E-02 
7. 176E-03* 
8.171E-03* 
4.039E-02* 
4.807E-02* 
5.797E-03* 
7.482E-03* 
8.780E-03* 
1.692E-03* 

Listed X, "( and "(± radiations 
Omitted X, "( and "(± radiations·· 
Listed /3, ce and Auger radiations 
Omitted /3, ce and Auger radiations*· 
Listed radiations 
Omitted radiations·* 

* Average energy (MeV) 
** . Each omitted transition contributes 

<0.100 % to Ly(i) X E(i) in its category. 

Tm-163 daughter is radioactive. 

JAERI-Data/Code 99-035 

7.14E-03 
2.17E-03 
3.71E-03 
1.27E-03 
7.50E-04 
7.52E-04 
1.32E-03 
8.75E-04 
2.93E-02 
1.92E-02 
1.07E-02 
4.46E-03 
1.96E-03 
2.30E-03 
8. 19E-04 
1.11E-03 
1.03E-03 
6.44E-04 
3.45E-03 
2.77E-03 
5.39E-04 
3.52E-03 

6.90E-Ol 
2.53E-02 
2.47E-Ol 
7.14E-03 
9.36E-Ol 
3.24E-02 
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TO-Yb-l64 

Half-life = 75.8 m 
Decay mode(s): EC 

y(i) E(i) 
Radiation (Bq s)-1 (MeV) 

Ce-L1, 'Y 1 7.62E-03 2.746E-02 
Ce-L2, 'Y 1 1.03E-03 2.796E-02 
ce-L3, 'Y 1 4.96E-04 2.892E-02 
ce-M, 'Y 1 2.05E-03 3.569E-02* 
ce-N+, 'Y 1 6.24E-04 3.757E-02* 
'Y2 1.15E-02 4.093E-02 
ce-L1, 'Y 2 2.80E-03 3.081E-02 
Ce-L2, 'Y 2 1.47E-03 3.131E-02 
Ce-L3, 'Y 2 1.96E-03 3.228E-02 
ce-M, 'Y 2 1.39E-03 3.904E-02* 
ce-N+, 'Y 2 3.9lE-04 4.093E-02* 
ce-K, 'Y 4 1.16E-03 3.795E-02 
ce-L1, 'Y 4 1.59E-04 8.722E-02 
ce-K, 'Y 5 2. 16E-04 7.56lE-02 
'Y 6 5.89E-04 1.542E-0l 
ce-K, 'Y 6 3.85E-04 9.479E-02 
'Y7 1. 23E-03 1.645E-0l 
ce-K, 'Y 7 6.60E-04 1.051E-01 
ce-L1, 'Y 7 9.06E-05 1.543E-Ol 
'Y8 8.99E-04 1.878E-0l 
ce-K, 'Y 8 3.24E-04 1. 284E-0l 
'Y 9 9.92E-04 1.908E-Ol 
ce-K, 'Y 9 1.87E-04 1.314E-0l 
'Y1O 3.87E-04 1.99lE-0l 
'Y11 2.79E-04 3.243E-Ol 
'Y 12 2.79E-04 3.274E-Ol 
'Y 13 3.72E-04 3.580E-Ol 
'Y 14 2.lOE-03 3.628E-0l 
ce-K, 'Y 14 1.58E-04 3.035E-0l 
'Y 15 4.34E-04 3.906E-0l 
'Y 16 3.lOE-03 3.906E-0l 
ce-K, 'Y 16 lo92E-04 3.312E-0l 
'Y 17 9.30E-04 4.02lE-0l 
'Y 18 lolOE-03 4.158E-Ol 
ce-K, 'Y 18 8.56E-05 3.564E-Ol 
'Y 19 4.03E-04 4.195E-Ol 
'Y 20 lo92E-03 4.446E-Ol 
ce-K, 'Y 20 lo38E-04 3.852E-0l 
'Y 21 2.79E-03 4.467E-0l 
ce-K, 'Y 21 5.03E-05 3.874E-0l 
'Y 22 2.29E-04 4.759E-0l 
'Y 24 lo55E-04 5.340E-0l 
'Y 25 8.68E-04 5.436E-Ol 
'Y 26 8.37E-04 5.469E-Ol 
'Y 27 4.18E-04 5.498E-0l 
'Y 28 3.OlE-04 5.716E-0l 
'Y 29 1.55E-04 5.816E-Ol 
'Y 30 lo04E-03 5.89lE-0l 
'Y 32 2.33E-03 6.38lE-01 
ce-K, 'Y 32 2.74E-05 5.787E~01 
'Y 33 3.8lE-03 6.754E-0l 
ce-K, 'Y 33 5.80E-05 6.160E-0l 
'Y 34 7.97E-04 6.952E-0l 
'Y 35 lo86E-04 7.327E-0l 
'Y 36 5.33E-04 8.873E-Ol 
ce-K, 'Y 37 6.87E-04 8.693E-Ol 
ce-L1, 'Y 37 9.82E-05 9.186E-0l 
ce-M, 'Y 37 2.0lE-05 9.268E-Ol* 
'Y 38 3.97E-04 lo019E+00 
K"" X-ray 3.95E-Ol 5.074E-02 
K"'2 X-ray 2.23E-0l 4.977E-02 
Ki31 X-ray 8.08E-02 5.75lE-02 

JAERI-Data/Code 99-035 

16-MAR-92 

y(i)xE(i) 

2.09E-04 
2.88E-05 
1.44E-05 
7.32E-05 
2.35E-05 
4.69E-04 
8.64E-05 
4.59E-05 
6.33E-05 
5.44E-05 
1.60E-05 
4.40E-05 
1.39E-05 
1.63E-05 
9.08E-05 
3.65E-05 
2.02E-04 
6.93E-05 
1.40E-05 
1.69E-04 
4.16E-05 
1.89E-04 
2.46E-05 
7.72E-05 
9.05E-05 
9.14E-05 
1.33E-04 
7.64E-04 
4.80E-05 
lo70E-04 
1.21E-03 
6.36E-05 
3.74E-04 
4.58E-04 
3.05E-05 
lo69E-04 
8.55E-04 
5.32E-05 
lo25E-03 
lo95E-05 
1.09E-04 
8.28E-05 
4.72E-04 
4.58E-04 
2.30E-04 
1.72E-04 
9.OlE-05 
6.lOE-04 
1.48E-03 
lo59E-05 
2.58E-03 
3.57E-05 
5.54E-04 
lo36E-04 
4.73E-04 
5.97E-04 
9.02E-05 
lo87E-05 
4.04E-04 
2.00E-02 
1. llE-02 
4.65E-03 
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Ki32 X-ray 3.46E-02 5.907E-02 
Ki33 X-ray 4.19E-02 5.730E-02 
Ki35 X-ray lo60E-03 5.790E-02 
L", X-ray 8.14E-02 7.176E-03* 
Li3 X-ray 8.01E-02 8.178E-03* 
L/, X-ray 1.34E-02 9.541E-03* 
Auger-KLL 2.66E-02 4.039E-02* 
Auger-KLX 1.40E-02 4.807E-02* 
Auger-KXY 2.llE-03 5.557E-02* 
Auger-LMM 3.86E-Ol 5.712E-03* 
Auger-LMX 2.38E-Ol 7.390E-03* 
Auger-LXY 3.96E-02 8.690E-03* 
Auger-MXY 1. 34E+00 lo713E-03* 
LlE 3.17E-Ol 2.248E-04* 

Listed X, 'Y and 'Y± radiations 
Omitted X, 'Y and 'Y± radiations** 
Listed (3, ce and Auger radiations 
Omitted (3, ce and Auger radiations** 
Listed radiations 
Omitted radiations* * 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly(i)xE(i) in its category. 

Tm-164 daughter is radioactive. 

2.04E-03 
2.40E-03 
9.24E-05 
5.84E-04 
6.55E-04 
1. 28E-04 
1.07E-03 
6.72E-04 
1.17E-04 
2.2lE-03 
1. 76E-03 
3.44E-04 
2.30E-03 
7.12E-05 

5.63E-02 
2.82E-04 
1.04E-02 
2.26E-04 
6.67E-02 
5.08E-04 



JAERI-Data/Code 99-035 

j I~Yb(75.8m) 
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J AERI -Data/Code 99-035 

70-Yb-165 'Y 110 2.8lE-02 1.090E+00 3.07E-02 
'Y111 5.8lE-04 1.09lE+00 6.34E-04 

16-MAR-92 'Y 112 1. 29E-03 1. 118E+00 1. 44E-03 
'Y 113 1.06E-03 1.122E+OO 1.19E-03 

Half-life = 9.9 m 'Y 114 1.04E-03 1. 126E+00 1.17E-03 
Decay mode(s): EC, (3+ 'Y 115 6.97E-04 1.145E+00 7.99E-04 

'Y 116 1. 24E-03 1.149E+OO 1.42E-03 
y(i) E(i) 'Y 117 2.92E-03 1.155E+OO 3.37E-03 

Radiation (Bq S)-l (MeV) y(i)xE(i) 'Y 118 6.14E-04 1.162E+OO 7. 14E-04 
'Y 119 1.58E-03 1.166E+OO 1.84E-03 

{3+ 15 9.51E-02 7.166E-01* 6.8lE-02 'Y 121 8.71E-04 1.188E+00 1.04E-03 
'Y± 1.92E-01 5.110E-01 9.79E-02 'Y 122 4.98E-04 1.193E+OO 5.94E-04 
'Y 6 5.83E-02 6.886E-02 4.01E-03 'Y 123 8.05E-04 1.203E+OO 9.68E-04 
ce-K, 'Y 6 1.l0E-01 9.470E-03 1.05E-03 'Y 124 4.32E-04 1.209E+00 5.22E-04 
ce-L1, 'Y 6 1.22E-02 5.874E-02 7.16E-04 'Y 125 5.23E-04 1.212E+OO 6.34E-04 
Ce-L2, 'Y 6 2.50E-01 5.924E-02 1.48E-02 'Y 126 3.24E-03 1.219E+00 3.95E-03 
Ce-L3, 'Y 6 2.65E-01 6.021E-02 1.59E-02 'Y 128 1.89E-03 1.240E+00 2.35E-03 
ce-M, 'Y 6 1.28E-01 6.698E-02* 8.61E-03 'Y 130 1. 38E-03 1. 266E+00 1. 74E-03 
ce-N+, 'Y 6 3.50E-02 6.886E-02* 2.4lE-03 'Y 131 9.46E-04 1. 270E+OO 1.20E-03 
'Y7 3.lOE-01 8.011E-02 2.49E-02 'Y 132 1.0lE-03 1. 283E+OO 1.30E-03 
ce-K, 'Y 7 4.40E-01 2.072E-02 9. 11E-03 'Y 134 4.90E-04 1. 294E+OO 6.34E-04 
ce-L1, 'Y 7 8.47E-02 6.999E-02 5.93E-03 'Y 136 1.39E-03 1. 297E+00 1.8lE-03 
Ce-L2, 'Y 7 1.23E-02 7.049E-02 8.69E-04 'Y 137 2.99E-04 1.309E+00 3.9lE-04 
ce-L3, 'Y 7 2.32E-02 7. 146E-02 1. 66E-03 'Y 138 8.96E-04 1.312E+00 1.l8E-03 
ce-M, 'Y 7 2.85E-02 7.823E-02' 2.23E-03 'Y 139 2.34E-03 1.329E+00 3.1lE-03 
ce-N+, 'Y 7 8.26E-03 8.011E-02* 6.62E-04 'Y 142 2.66E-04 1. 356E+00 3.60E-04 
ce-L2, 'Y 8 2.42E-03 8.235E-02 2.00E-04 'Y 143 9.38E-04 1.368E+00 1.28E-03 
ce-L3, 'Y 8 2.36E-03 8.332E-02 1.97E-04 'Y 144 9.30E-04 1.371E+00 1.27E-03 
'Y1O 1. 53E-02 1. 18lE-01 1.80E-03 'Y 146 5.89E-04 1. 390E+OO 8.19E-04 
ce-K, 'Y 10 2.52E-02 5.867E-02 1.48E-03 'Y 147 5.64E-04 1. 40 lE+OO 7.9lE-04 
ce-L1, 'Y 10 3.47E-03 1.079E-01 3.75E-04 'Y 148 2.49E-04 1.405E+00 3.50E-04 
'Y 15 6.60E-03 1.473E-01 9.72E-04 'Y 149 2.04E-03 1. 42lE+00 2.90E-03 
ce-K, 'Y 15 2.59E-03 8.790E-02 2.28E-04 'Y 150 7.88E-04 1.427E+00 1.13E-03 
'Y 18 3.69E-03 1.702E-01 6. 29E-04 'Y 151 6.72E-04 1. 435E+OO 9.65E-04 
'Y 19 3.69E-03 1.859E-01 6.87E-04 'Y 152 1.83E-03 1.452E+00 2.65E-03 
'Y 20 2.33E-03 2.033E-01 4.74E-04 'Y 153 3.77E-03 1.50lE+00 5.66E-03 
'Y 23 1.55E-03 2.326E-01 3.6lE-04 'Y 154 5.39E-04 1.531E+00 8.26E-04 
'Y 32 6.88E-03 3.040E-01 2.09E-03 'Y 155 3.90E-04 1.686E+00 6.58E-04 
'Y 35 1.41E-03 3.207E-01 4.52E-04 'Y 156 2.32E-04 1.709E+OO 3.97E-04 
'Y 38 1.66E-03 3.616E-01 6.00E-04 'Y 157 2.66E-04 1. 726E+00 4.58E-04 
'Y 42 1.92E-03 3.914E-01 7.50E-04 'Y 158 2.4lE-04 1. 785E+00 4.30E-04 
'Y 45 1.05E-03 4. 160E-01 4.35E-04 'Y 159 3.07E-04 1. 789E+00 5.49E-04 
'Y 48 1.20E-03 4.333E-01 5.18E-04 'Y 163 2.07E-04 1.916E+00 3.98E-04 
'Y 51 2. 22E-03 4.797E-01 1.07E-03 'Y 164 3.32E-04 1. 943E+00 6.45E-04 
'Y 59 8.05E-04 5.669E-01 4.56E-04 'Y 165 3.65E-04 1.957E+00 7.15E-04 
ce-K, 'Y 59 3.17E-04 5.075E-01 1.6lE-04 'Y 167 1.66E-04 2.204E+00 3.66E-04 
'Y 67 1.23E-03 6.368E-01 7.82E-04 K"" X-ray 6.46E-01 5.074E-02 3.28E-02 
'Y 70 2.40E-03 6.560E-01 1.57E-03 K"'2 X-ray 3.65E-01 4.977E-02 1.82E-02 
'Y 78 1.33E-03 7.844E-01 1.04E-03 Ki31 X-ray 1.32E-01 5.75lE-02 7.59E-03 
'Y 81 1.20E-03 8.263E-01 9.88E-04 Ki32 X-ray 5.65E-02 5.907E-02 3.34E-03 
'Y 82 7.80E-04 8.311E-01 6.48E-04 Ki33 X-ray 6.85E-02 5.730E-02 3.92E-03 
'Y 84 5.64E-04 8.53lE-01 4.81E-04 L", X-ray 1.84E-01 7. 176E-03' 1.32E-03 
'Y 85 6.39E-04 8.560E-01 5.47E-04 Li3 X-ray 1.84E-01 8. 174E-03' 1.51E-03 
'Y 86 6.39E-04 8.770E-01 5.60E-04 Auger-KLL 4.34E-02 4.039E-02' 1. 75E-03 
'Y 87 8.47E-04 8.786E-01 7.44E-04 Auger-KLX 2.28E-02 4.807E-02' 1.l0E-03 
'Y 88 8.47E-04 8.786E-01 7.44E-04 Auger-KXY 3.45E-03 5.557E-02' 1.92E-04 
'Y 90 8.80E-04 8.952E-01 7.88E-04 Auger-LMM 8.78E-01 5.701E-03' 5.0lE-03 
'Y 91 4.15E-04 9.061E-01 3.76E-04 Auger-LMX 5.39E-01 7.374E-03' 3.97E-03 
'Y 92 2.66E-03 9.352E-01 2.49E-03 Auger-LXY 8.98E-02 8.675E-03* 7. 79E-04 
'Y 93 5.89E-04 9.380E-01 5.53E-04 Auger-MXY 3.06E+00 1. 694E-03' 5.19E-03 
'Y 95 6.93E-03 9.567E-01 6.63E-03 ~E 7.45E-01 2.286E-04' 1.70E-04 
'Y 96 5.8lE-04 9.679E-01 5.62E-04 
'Y 97 3.57E-04 9.73lE-01 3.47E-04 Listed X, 'Y and 'Y± radiations 3.32E-01 
'Y 98 5.06E-04 9.900E-01 5.0lE-04 Omitted X, 'Y AND 'Y± radiations** 1.27E-02 
'Y 99 8.30E-04 9.993E-01 8.29E-04 Listed {3, ce AND Auger radiations 1.53E-01 
'Y 100 3.24E-03 9.995E-01 3. 24E-03 Omitted {3, ce AND Auger radiations" 3.83E-03 
'Y 103 3.90E-04 1.012E+00 3.95E-04 Listed radiations 4.85E-01 
'Y 104 6.39E-04 1.016E+00 6.49E-04 Omitted radiations" 1.65E-02 
'Y 105 6.39E-04 1.016E+00 6.49E-04 
'Y 106 4.32E-03 1.030E+00 4.45E-03 * Average energy (MeV) 
'Y 108 1.99E-03 1.074E+00 2. 14E-03 ** Each omitted transition contributes 
'Y 109 3.98E-03 1.074E+00 4.28E-03 
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J AERI -Data/Code 99-035 

71-Lu-165 ,,/57 1.47E-02 5.521E-01 8.12E-03 
,,/60 6.00E-03 6.058E-01 3.63E-03 

16-MAR-92 ,,/61 1.29E-02 6.090E-01 7.86E-03 
,,/64 1.03E-02 6.299E-01 6.52E-03 

Half-life = 10.74 m ,,/65 4.35E-03 6.385E-01 2.78E-03 
Decay mode(s): EC, f3+ ,,/67 6.60E-03 6.595E-01 4.35E-03 

,,/68 9.90E-03 6.627E-01 6.56E-03 
y(i) E(i) "/69 1.60E-02 6.711E-01 1.08E-02 

Radiation (Bq S)-l (MeV) y(i)xE(i) "/70 1.54E-02 6.865E-01 1.06E-02 
,,/71 5.85E-03 7.269E-01 4.25E-03 

f3+ 6 3.03E-03 5.334E-01* 1.61E-03 "/ 72 1.05E-02 7.536E-01 7.91E-03 
f3+ 11 1.41E-03 8.529E-01* 1.20E-03 "/73 6.00E-03 7.703E-01 4.62E-03 
f3+ 12 5.75E-03 8.820E-01* 5.07E-03 ,,/74 6.00E-03 7.703E-01 4.62E-03 
f3+ 13 3.03E-03 8.836E-01* 2.67E-03 ,,/75 4.20E-03 8.118E-01 3.41E-03 
f3+ 14 3.33E-03 9.151E-01* 3.05E-03 ,,/76 8.25E-03 8.153E-01 6.73E-03 
f3+ 15 3.83E-03 9.451E-01* 3.62E-03 ,,/77 6.60E-03 8.241E-01 5.44E-03 
f3+ 16 8.98E-03 9.559E-01* 8.58E-03 ,,/78 3.45E-03 8.276E-01 2.86E-03 
f3+ 17 4.24E-03 9.653E-01* 4.09E-03 ,,/80 5.70E-03 8.752E-01 4.99E-03 
f3+ 18 6.76E-03 9.814E-01* 6.63E-03 ,,/82 3.15E-03 8.962E-01 2.82E-03 
f3+ 20 2.72E-03 1.009E+00* 2.75E-03 ,,/83 3.00E-03 9.307E-01 2.79E-03 
f3+ 21 7.97E-03 1.068E+00* 8.52E-03 ,,/84 5.40E-03 9.435E-01 5.lOE-03 
f3+ 22 1. 11E-02 1.086E+00* 1.21E-02 ,,/85 4.05E-03 9.632E-01 3.90E-03 
f3+ 23 3.83E-03 1.091E+00* 4.18E-03 ,,/86 3.45E-03 9.787E-01 3.38E-03 
f3+ 24 1.31E-02 1. 111E+00* 1.46E-02 ,,/87 7.05E-03 1.051E+00 7.41E-03 
f3+ 25 3.13E-03 1.128E+00* 3.53E-03 ,,/88 2.55E-03 1.115E+00 2.84E-03 
f3+ 26 1.31E-02 1. 127E+00* 1.48E-02 ,,/90 2.40E-03 1.131E+00 2.72E-03 
f3+ 27 8.07E-03 1.172E+00* 9.46E-03 "/ 91 4.65E-03 1.145E+00 5.32E-03 
f3+ 28 3.03E-03 1.194E+00* 3.62E-03 ,,/92 5.lOE-03 1.182E+00 6.03E-03 
f3+ 29 3.83E-02 1.231E+00* 4.72E-02 ,,/93 4.05E-03 1. 188E+00 4.81E-03 
f3+ 30 3.33E-02 1.253E+00* 4.17E-02 ,,/94 7.05E-03 1.241E+00 8.75E-03 
f3+ 31 6.26E-02 1.245E+00* 7.79E-02 ,,/95 7.05E-03 1.241E+OO 8.75E-03 
f3+ 32 2.32E-02 1.270E+00* 2.95E-02 ,,/96 3.15E-03 1.249E+00 3.93E-03 
f3+ 33 1.01E-02 1.310E+OO* 1.32E-02 ,,/97 2.70E-03 1.265E+00 3.42E-03 
"/± 5.54E-01 5.110E-01 2.83E-01 ,,/98 2.55E-03 1.268E+00 3.23E-03 
ce-L1,,,/3 2.25E-02 4.317E-02 9.73E-04 ,,/99 8.40E-03 1.281E+00 1.08E-02 
ce-K, "/ 6 3.54E-02 2.538E-02 8.98E-04 ,,/100 5.25E-03 1.289E+00 6.77E-03 
,,/7 3.45E-02 8.754E-02 3.02E-03 "/ 101 2.70E-03 1.291E+00 3.49E-03 
ce-K, "/ 7 6.24E-02 2.621E-02 1.64E-03 ,,/102 8.55E-03 1.307E+00 1.l2E-02 
ce-L2, "/ 7 4.44E-02 7.756E-02 3.45E-03 "/103 4.35E-03 1.330E+00 5.78E-03 
ce-L3, "/ 7 4.32E-02 7.860E-02 3.39E-03 ,,/104 3.45E-03 1. 335E+00 4.61E-03 
ce-M, "/ 7 2.32E-02 8.559E-02* 1.98E-03 "/105 4.65E-03 1.342E+00 6.24E-03 
ce-K, ,,/10 4.92E-02 4.240E-02 2.09E-03 "/106 4.65E-03 1. 368E+00 6.36E-03 
,,/11 1.50E-01 1.206E-01 1.81E-02 ,,/107 4.05E-03 1.392E+OO 5.64E-03 
ce-K, "/ 11 2.50E-01 5.927E-02 1.48E-02 ,,/108 6.60E-03 1.427E+00 9.42E-03 
ce-L1, "/ 11 3.44E-02 1.101E-01 3.79E-03 "/109 1.95E-03 1.439E+00 2.81E-03 
ce-M, ,,/11 9.21E-03 1.187E-01* 1.09E-03 "/110 3.15E-03 1.454E+00 4.58E-03 
"/ 14 1.50E-01 1.325E-01 1.99E-02 "/ 111 3.00E-03 1.461E+00 4.38E-03 
ce-K, ,,/14 2.04E-02 7.116E-02 1.45E-03 ,,/112 3.45E-03 1.479E+00 5.lOE-03 
"/ 18 7.05E-02 1.743E-01 1.23E-02 ,,/113 3.45E-03 1.519E+00 5.24E-03 
ce-K, "/18 3.85E-02 1.129E-01 4.34E-03 "/114 2.55E-03 1.539E+00 3.92E-03 
ce-L1, "/ 18 5.21E-03 1.638E-01 8.54E-04 ,,/115 1.08E-02 1.560E+00 1.68E-02 
"/ 19 5.70E-02 2.037E-01 1.16E-02 ,,/116 4.05E-03 1. 572E+00 6.37E-03 
ce-K, "/ 19 2.21E-02 1.423E-01 3.15E-03 ,,/117 2.46E-02 1.601E+00 3.94E-02 
,,/20 3.00E-02 2.174E-01 6.52E-03 "/118 3.45E-03 1.607E+00 5.54E-03 
ce-K, "/ 20 9.74E-03 1.561E-01 1.52E-03 "/119 2.26E-02 1.613E+00 3.65E-02 
,,/21 2.43E-02 2.534E-01 6.16E-03 ,,/120 4.05E-03 1.632E+00 6.61E-03 
ce-K, "/ 21 5.19E-03 1.921E-01 9.96E-04 "/ 121 7.20E-03 1.672E+00 1.20E-02 
,,/23 9.00E-03 2.687E-01 2.42E-03 "/ 122 1.74E-02 1. 734E+00 3.02E-02 
,,/24 2.97E-02 2.711E-01 8.05E-03 "/ 123 3.30E-03 1. 746E+00 5.76E-03 
ce-K, "/ 24 5.28E-03 2.098E-01 1. 11E-03 ,,/124 1.95E-03 1.779E+00 3.47E-03 
,,/31 1.20E-02 3.569E-01 4.28E-03 "/ 125 2.70E-03 1.790E+00 4.83E-03 
,,/32 1.80E-02 3.569E-01 6.42E-03 "/ 126 1.03E-02 1.801E+00 1.86E-02 
"/33 4.39E-02 3.611E-01 1.59E-02 "/ 127 5.40E-03 1.808E+00 9.76E-03 
"/34 1.92E-02 3.730E-01 7.16E-03 ,,/128 3.15E-03 1.833E+00 5.77E-03 
,,/37 3.00E-02 4.006E-01 1.20E-02 "/ 129 5.25E-03 1.862E+00 9.78E-03 
,,/38 3.00E-02 4.006E-01 1.20E-02 "/ 130 5.70E-03 1.887E+00 1.08E-02 
,,/46 1.86E-02 4.588E-01 8.53E-03 "/ 131 1.50E-03 1.908E+00 2.86E-03 
,,/47 1.86E-02 4.588E-01 8.53E-03 "/ 132 3.90E-03 1.923E+00 7.50E-03 
,,/52 8.55E-03 5.195E-01 4.44E-03 "/ 133 1.95E-03 1.944E+00 3.79E-03 
,,/54 6.45E-03 5.328E-01 3.44E-03 ,,/134 2.lOE-03 1.952E+00 4.lOE-03 
,,/55 4.80E-03 5.440E-01 2.61E-03 "/ 135 2.55E-03 1.981E+00 5.05E-03 
"/56 6.45E-03 5.498E-01 3.55E-03 

- 213-



'Y 136 1.50E-03 1.989E+00 
'Y 137 7.80E-03 2.005E+00 
'Y 138 3.90E-03 2.033E+00 
'Y 139 2.70E-03 2. 154E+00 
K"'t X-ray 5.53E-Ol 5. 239E-02 
K"'2 X-ray 3.14E-01 5. 135E-02 
Kill X-ray 1. 15E-01 5.938E-02 
Kil2 X-ray 4.8lE-02 6.lOlE-02 
Kil3 X-ray 5.92E-02 5.916E-02 
Auger-KLL 3.57E-02 4. 164E-02* 
Auger-KLX 1.89E-02 4.960E-02* 
Auger-LMM 5.88E-01 5.904E-03* 
Auger-LMX 3.63E-01 7.642E-03* 
Auger-MXY 2.06E+00 1.774E-03* 

Listed X, 'Y and 'Y± radiations 
Omitted X, 'Y AND 'Y± radiations** 
Listed {3, ce AND Auger radiations 
Omitted {3, ce AND Auger radiations** 
Listed radiations 
Omitted radiations** 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.200 % to I>(i)xE(i) in its category. 

Yb-165 daughter is radioactive. 

JAERI-Data/Code 99-035 

2.98E-03 
1.56E-02 
7.93E-03 
5.82E-03 
2.90E-02 
1.61E-02 
6.80E-03 
2.94E-03 
3.50E-03 
1.49E-03 
9.35E-04 
3.47E-03 
2.77E-03 
3.66E-03 

1.07E+00 
5.24E-02 
3.79E-Ol 
2.30E-02 
1.45E+00 
7.54E-02 
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J AERI -Data/Code 99-035 

71-Lu-167 'Y 273 5.98E-03 1.275E+OO 7.62E-03 
'Y 274 3.49E-03 1. 280E+OO 4.47E-03 

20-FEB-90 'Y 279 6.73E-03 1.305E+OO 8.79E-03 
'Y 290 6.23E-03 1.376E+00 8.57E-03 

Half-life = 51.5 m 'Y 291 6.08E-03 1.380E+00 8.39E-03 
Decay mode(6): EC, /3+ 'Y 294 4.97E-03 1.394E+00 6.93E-03 

'Y 295 9.72E-03 1. 398E+00 1.36E-02 
y(i) E(i) 'Y 296 6.4lE-03 1.404E+00 8.99E-03 

Radiation (Bq 6)-1 (MeV) y(i)xE(i) 'Y 300 8.14E-03 1.427E+OO 1.16E-02 
'Y 304 3. 17E-03 1.470E+OO 4.66E-03 

/3+ 8 6.62E-04 6.727E-01* 4.45E-04 'Y 307 2.56E-02 1.507E+00 3.85E-02 
/3+ 11 7.85E-04 7.060E-01* 5.54E-04 'Y 308 6.98E-03 1.510E+00 1.05E-02 
/3+ 12 1.80E-03 7.397E-01* 1.33E-03 'Y 310 3.38E-03 1. 522E+00 5.15E-03 
/3+ 13 1.23E-03 7.560E-01* 9.29E-04 'Y 311 3.24E-03 1.532E+00 4.96E-03 
/3+ 14 2.36E-03 7.604E-01* 1.80E-03 'Y 312 4.28E-03 1. 535E+OO 6.57E-03 
/3+ 15 9.45E-04 7.654E-01* 7.24E-04 'Y 313 4.28E-03 1. 535E+00 6.57E-03 
/3+ 16 2.17E-03 7.692E-01* 1.67E-03 'Y 314 6.0lE-03 1.542E+00 9.27E-03 
/3+ 17 2.27E-03 8.149E-01* 1.85E-03 'Y 315 6.0lE-03 1.542E+00 9.27E-03 
/3+ 18 1.23E-03 8.235E-01* 1.0lE-03 'Y 316 6.16E-03 1. 548E+00 9.53E-03 
/3+ 19 2.17E-03 8.284E-01* 1.80E-03 'Y 321 4.25E-03 1. 579E+00 6.71E-03 
/3+ 20 1.04E-03 8.420E-01* 8.76E-04 'Y 331 3.17E-03 1.630E+00 5.16E-03 
/3+ 21 5.67E-03 8.458E-01* 4.80E-03 'Y 332 1.08E-02 1.634E+00 1.76E-02 
/3+ 22 4.35E-03 8.574E-01* 3.73E-03 'Y 333 1.41E-02 1.644E+00 2.32E-02 
/3+ 23 4.44E-03 8.727E-01* 3.88E-03 'Y 335 3.49E-03 1.656E+00 5.78E-03 
/3+ 24 1.42E-02 9.176E-01* 1.30E-02 'Y 336 6.70E-03 1.665E+00 1.12E-02 
/3+ 25 9.45E-03 9.377E-01* 8.86E-03 'Y 338 4.10E-03 1.676E+00 6.88E-03 
/3+ 26 9.45E-03 9.396E-01* 8.88E-03 'Y 339 2.84E-03 1.678E+00 4.77E-03 
/3+ 27 1.89E-02 9.529E-01* 1.80E-02 'Y 340 6.66E-03 1. 68 lE+OO 1.12E-02 
'Y± 1.72E-01 5. 110E-01 8.8lE-02 'Y 342 2.8lE-03 1. 696E+00 4.76E-03 
ce-N+, 'Y 1 1.62E-01 4.250E-03* 6.88E-04 'Y 345 7.78E-03 1. 714E+OO 1.33E-02 
ce-L3, 'Y 9 2.74E-02 1.994E-02 5.46E-04 'Y 347 2.59E-03 1. 73lE+OO 4.49E-03 
ce-L1, 'Y 10 7.23E-02 1.917E-02 1.39E-03 'Y 348 6.12E-03 1. 735E+00 1.06E-02 
ce-L2, 'Y 10 5.25E-02 1.968E-02 1.03E-03 'Y 349 3.42E-03 1. 740E+00 5.95E-03 
Ce-L3, 'Y 10 7.3lE-02 2.072E-02 1.5lE-03 'Y 350 3.13E-03 1.747E+00 5.47E-03 
ce-M, 'Y 10 4.47E-02 2.771E-02* 1.24E-03 'Y 352 3.46E-03 1. 759E+00 6.08E-03 
ce-N+, 'Y 10 1. 54E-02 2.966E-02* 4.58E-04 'Y 353 3.46E-03 1. 759E+00 6.08E-03 
ce-L2, 'Y 14 2. 11E-02 2.772E-02 5.86E-04 'Y 354 2.66E-03 1. 771E+00 4.72E-03 
ce-L3, 'Y 14 2.5lE-02 2.876E-02 7.23E-04 'Y 355 3.13E-03 1. 779E+OO 5.57E-03 
ce-K, 'Y 25 3.32E-02 1.700E-02 5.64E-04 'Y 362 3.28E-03 1. 833E+OO 6.0lE-03 
ce-K, 'Y 26 2.67E-02 1.734E-02 4.63E-04 'Y 368 4.82E-03 1. 868E+00 9.0lE-03 
Ce-L2, 'Y 26 3.6lE-02 6.869E-02 2.48E-03 'Y 369 3.35E-03 1. 873E+OO 6.27E-03 
Ce-L3, 'Y 26 3.66E-02 6.973E-02 2.55E-03 'Y 370 2.84E-03 1.879E+OO 5.34E-03 
ce-M, 'Y 26 1.86E-02 7.672E-02* 1.43E-03 'Y 372 4.6lE-03 1.890E+OO 8.7lE-03 
ce-K, 'Y 32 1.25E-02 4.075E-02 5.10E-04 'Y 373 2.88E-03 1.893E+OO 5.45E-03 
ce-K, 'Y 37 7.70E-03 6. 186E-02 4. 76E-04 'Y 374 5.76E-03 1.895E+OO 1.09E-02 
'Y 50 2.77E-02 1.789E-01 4.96E-03 'Y 375 4.57E-03 1.900E+OO 8.69E-03 
ce-K, 'Y 50 6.34E-03 1.175E-01 7.45E-04 'Y 376 2.34E-03 1.911E+OO 4.47E-03 
ce-K, 'Y 54 4.15E-03 1.207E-01 5.0lE-04 'Y 377 5.98E-03 1.918E+OO 1. 15E-02 
ce-K, 'Y 56 3.96E-03 1.273E-01 5.05E-04 'Y 378 2.52E-03 1.92lE+OO 4.84E-03 
'Y 66 3.60E-02 2.132E-01 7.67E-03 'Y 379 3.02E-03 1.927E+OO 5.83E-03 
ce-K, 'Y 66 1.23E-02 1.519E-01 1.87E-03 'Y 380 4.79E-03 1.934E+OO 9.26E-03 
ce-K, 'Y 67 5.4lE-03 1.615E-01 8.74E-04 'Y 381 5.36E-03 1.937E+OO 1.04E-02 
'Y 72 8.57E-02 2.392E-01 2.05E-02 'Y 382 1.42E-02 1.94lE+OO 2.76E-02 
ce-K, 'Y 72 9.94E-03 1. 779E-01 1. 77E-03 'Y 385 4.82E-03 1.95lE+OO 9.4lE-03 
ce-K, 'Y 79 2.32E-03 2.005E-0l 4.64E-04 'Y 388 8. 17E-03 1. 96 lE+OO 1.60E-02 
'Y 85 2.02E-02 2.789E-0l 5.62E-03 'Y 389 3.85E-03 1.965E+00 7.57E-03 
'Y 89 1.56E-02 3.176E-01 4.95E-03 'Y 390 1.25E-02 1.974E+OO 2.46E-02 
ce-K, 'Y 89 1.81E-03 2.563E-01 4.63E-04 'Y 391 1.25E-02 1. 974E+OO 2.46E-02 
'Y 114 2.66E-02 4.012E-01 1.07E-02 'Y 392 9.29E-03 1.980E+OO 1.84E-02 
ce-K, 'Y 114 1.66E-03 3.399E-01 5.65E-04 'Y 393 2.45E-03 1.983E+00 4.86E-03 
'Y 125 1.03E-02 4.456E-01 4.60E-03 'Y 394 7.13E-03 1.989E+00 1.42E-02 
'Y 137 1.37E-02 5.103E-01 6.98E-03 'Y 398 1.26E-02 2.013E+00 2.54E-02 
'Y 138 1.48E-02 5.131E-01 7.57E-03 'Y 425 3.38E-03 2. 198E+00 7.44E-03 
'Y 193 5.98E-03 7.638E-0l 4.56E-03 'Y 426 2.34E-03 2.204E+00 5.16E-03 
'Y 196 6.44E-03 7.848E-01 5.00E-03 'Y 439 4.50E-03 2.266E+00 1.02E-02 
'Y 228 8.78E-03 9.884E-01 8.68E-03 'Y 441 6.88E-03 2.272E+00 1.56E-02 
'Y 245 4.86E-03 1.085E+OO 5.27E-03 Kc'J X-ray 4.79E-01 5.239E-02 2.5lE-02 
'Y 251 5.26E-03 1.127E+OO 5.92E-03 KQ2 X-ray 2.72E~01 5. 135E-02 1.40E-02 
'Y 256 4.86E-03 1.1 6 lE+OO 5.64E-03 K!31 X-ray 9.92E-02 ·5:938E-02 5.89E-03 
'Y 261 1.22E-02 1.189E+00 1.45E-02 Auger-KLL 3.09E-02 4.164E-02* 1.29E-03 
'Y 267 1.2lE-02 1.227E+00 1.49E-02 Auger-KLX 1.63E-02 4.960E-02* 8.10E-04 
'Y 272 3.25E-02 1. 267E+00 4.12E-02 
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Auger-LMM 
Auger-LMX 
Auger-LXY 
Auger-MXY 

7.0BE-Ol 
4.3BE-Ol 
7.26E-02 
2.50E+00 

5.934E-03' 
7.674E-03' 
9.009E-03' 
1. 75BE-03' 

Listed X, 'Y and 'Y± radiations 
Omitted X, 'Y AND 'Y± radiations" 
Listed (3, ce AND Auger radiations 
Omitted (3, ce AND Auger radiations" 
Listed radiations 
Omitted radiations" 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.300 % to Ey(i)xE(i) in its category. 

Yb-l67 daughter is radioactive. 

IAERI-Data/Code 99-035 

4.20E-03 
3.36E-03 
6.54E-04 
4.39E-03 

9.73E-Ol 
5.0BE-Ol 
1.13E-Ol 
3.lBE-02 
1.09E+00 
5.40E-Ol 

72-Hf-174 

Half-life = 2.0E+l5 y 
Decay mode(s): Q 

Radiation 

Q 1 
Q recoil 

y(i) 
(Bq s)-l 

l.OOE+OO 
l.OOE+OO 

E(i) 
(MeV) 

2.437E+00 
5.739E-02 

Listed Q and Q recoil radiations 
Listed radiations 

Yb-l70 daughter is stable. 

29-JAN-96 

y(i)xE(i) 

2.44E+00 
5.74E-02 

2.49E+00 
2.49E+00 

174 nHf(2.0E+ 15y) 

0+ 0.0 

0+ 0.0 
170 
70 Yb(stable) 
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J AERI -Data/Code 99-035 

73-Ta-171 'Y 23 4.16E-03 3.701E-0l 1.54E-03 
'Y 25 2.56E-03 3.929E-0l 1.01E-03 

13-MAY-92 'Y 26 1.47E-02 4.067E-0l 5.99E-03 
'Y 28 1.12E-02 4.234E-0l 4.74E-03 

Half-life = 23.3 m 'Y 29 3.84E-03 4.32lE-0l 1.66E-03 
Decay mode(s): Ee, {3+ 'Y 30 4.99E-02 4.444E-0l 2.22E-02 

ce-K, 'Y 30 9.99E-04 3.790E-0l 3.79E-04 
y(i) E(i) 'Y 31 4.99E-02 4.444E-0l 2.22E-02 

Radiation (Bq S)-I (MeV) y(i) xE(i) ce-K, 'Y 31 9.99E-04 3.790E-Ol 3.79E-04 
'Y 32 1.09E-02 4.465E-Ol 4.86E-03 

{3+ 1 1.24E-03 7.273E-Ol* 8.99E-04 'Y 33 1. 44E-02 4. 547E-0l 6. 55E-03' 
{3+ 2 7.06E-03 7.582E-0l* 5.35E-03 'Y 34 6.08E-03 4.575E-0l 2.78E-03 
{3+ 3 2.12E-03 8.063E-Ol* 1.7lE-03 'Y 35 6.40E-03 4.616E-Ol 2.95E-03 
{3+ 4 5.30E-03 8.554E-0l* 4.53E-03 'Y 38 2.88E-02 4.713E-0l 1.36E-02 
{3+ 5 5.30E-03 8.649E-Ol* 4.58E-03 ce-K, 'Y 38 1.39E-03 4.059E-0l 5.64E-04 
{3+ 6 6.18E-03 8.906E-0l* 5.50E-03 'Y 39 4.22E-02 4.927E-Ol 2.08E-02 
{3+ 7 9.71E-03 9.286E-0l* 9.02E-03 'Y 40 4.22E-02 4.927E-0l 2.08E-02 
{3+ 8 1.85E-03 9.554E-0l* 1.77E-03 'Y 41 4.80E-03 4.927E-Ol 2.36E-03 
{3+ 9 1.77E-02 9.577E-0l* 1.69E-02 'Y 42 7.23E-02 5.0l8E-0l 3.63E-02 
{3+ 10 1.06E-02 9.601E-0l* 1.02E-02 ce-K, 'Y 42 1.08E-03 4.364E-0l 4.71E-04 
{3+ 11 1.06E-02 9.873E-0l* 1.05E-02 'Y 43 l.73E-Ol 5.064E-Ol 8.75E-02 
{3+ 12 5.30E-03 9.879E-0l* 5.23E-03 ce-K, 'Y 43 2.53E-03 4.4lOE-0l 1. 11E-03 
{3+ 13 2.38E-02 1.095E+00* 2.61E-02 'Y44 3.52E-02 5.223E-0l 1.84E-02 
{3+ 14 3.35E-02 1. 146E+OO* 3.84E-02 ce-K, 'Y 44 1.30E-03 4.569E-Ol 5. 94E-04 
{3+ 15 1.77E-02 1.170E+OO* 2.07E-02 'Y 45 5.44E-03 5.262E-0l 2.86E-03 
{3+ 16 5.30E-02 1.187E+OO* 6.29E-02 'Y 46 1.25E-02 5.304E-Ol 6.62E-03 
{3+ 17 2.65E-02 1.21OE+00* 3.20E-02 'Y 47 1.25E-02 5.304E-Ol 6.62E-03 
'Y± 4.75E-Ol 5. 110E-Ol 2.43E-0l 'Y 48 2.46E-02 5.360E-Ol 1.32E-02 
'Y2 3.20E-Ol 4.960E-02 1. 59E-02 ce-K, 'Y 48 8.52E-04 4.706E-Ol 4.0lE-04 
Ce-LI, 'Y 2 5.28E-02 3.833E-02 2.03E-03 'Y 49 4.77E-02 5.380E-Ol 2.57E-02 
Ce-L2, 'Y 2 2.62E-02 3.886E-02 1.02E-03 ce-K, 'Y 49 1.63E-03 4.726E-0l 7.7lE-04 
ce-L3, 'Y 2 3.32E-02 4.004E-02 1.33E-03 'Y 50 2.21E-02 5.545E-Ol 1.22E-02 
ce..M, 'Y 2 2.54E-02 4.749E-02* 1.2lE-03 'Y 51 2.2lE-02 5.545E-0l 1.22E-02 
ce-N+, 'Y 2 7.lOE-03 4.960E-02* 3.52E-04 ce-K, 'Y 51 6.99E-04 4.89lE-01 3.42E-04 
'Y 3 2.9lE-02 6.190E-02 1.80E-03 'Y 52 1.02E-02 5.709E-Ol 5.85E-03 
Ce-LI, 'Y 3 5.49E-02 5.063E-02 2.78E-03 'Y54 1.25E-02 6.068E-Ol 7.57E-03 
ce-L2, 'Y 3 1.55E-02 5. 116E-02 7.92E-04 'Y 55 1.15E-02 6.217E-Ol 7.16E-03 
ce-L3, 'Y 3 1.16E-02 5.234E-02 6.05E-04 'Y 56 8.00E-03 6.305E-0l 5.04E-03 
ce-M, 'Y 3 1.90E-02 5.979E-02* 1.13E-03 'Y 57 8.00E-03 6.650E-0l 5.32E-03 
ce-N+, 'Y 3 5.51E-03 6.190E-02* 3.41E-04 'Y 58 9.28E-03 6.784E-Ol 6.30E-03 
'Y4 1.44E-02 6.670E-02 9.60E-04 'Y 59 4.80E-03 7.028E-Ol 3.37E-03 
ce-LI, 'Y 4 2.71E-02 5.543E-02 1.50E-03 'Y 60 7.36E-03 7.182E-Ol 5.29E-03 
ce-M, 'Y 4 6.76E-03 6.459E-02* 4.37E-04 'Y 61 8.00E-03 7.233E-Ol 5. 79E-03 
'Y5 1.34E-02 8.070E-02 1.08E-03 'Y 62 1.3lE-02 7.271E-Ol 9.54E-03 
Ce-L2, 'Y 5 3.57E-02 6.996E-02 2.50E-03 'Y 63 4.80E-03 7.316E-0l 3.51E-03 
Ce-L3, 'Y 5 3.49E-02 7.1I4E-02 2.48E-03 'Y 64 4. 16E-03 7.369E-Ol 3.07E-03 
ce-M, 'Y 5 1.8lE-02 7.859E-02* 1.42E-03 'Y 65 1.38E-02 7.467E-0l 1.03E-02 
ce-N+, 'Y 5 5.12E-03 8.070E-02* 4.13E-04 'Y 66 2.88E-02 7.676E-0l 2.21E-02 
ce-K, 'Y 6 2.80E-02 1.895E-02 5.3lE-04 'Y 67 6.72E-03 7.823E-Ol 5.26E-03 
'Y7 3.49E-02 9.220E-02 3.22E-03 'Y 68 1.44E-02 7.889E-0l 1.14E-02 
ce-K, 'Y 7 1.51E-Ol 2.685E-02 4.06E-03 'Y 69 1.06E-02 7.967E-0l 8.4lE-03 
ce-LI, 'Y 7 2.14E-02 8.093E-02 1. 73E-03 'Y 70 1.06E-02 8.023E-0l 8.47E-03 
ce-M, 'Y 7 5.31E-03 9.009E-02* 4.79E-04 'Y71 5.76E-03 8.368E-0l 4.82E-03 
'Y 8 1.76E-02 1.171E-0l 2.06E-03 'Y 72 5.44E-03 8.614E-0l 4.69E-03 
ce-K, 'Y 8 3.80E-02 5. 175E-02 1.97E-03 'Y 73 5.44E-03 8.768E-0l 4.77E-03 
Ce-LI, 'Y 8 5.37E-03 1.058E-0l 5.69E-04 'Y 74 5.12E-03 8.990E-Ol 4.60E-03 
'Y 10 1.86E-02 1.524E-Ol 2.83E-03 'Y 75 6.40E-03 9.067E-0l 5.80E-03 
ce-K, 'Y 10 1.91E-02 8.705E-02 1.67E-03 'Y 76 3.84E-03 9.20lE-0l 3.53E-03 
Ce-LI, 'Y 10 2.71E-03 1.411E-0l 3.82E-04 'Y 77 5.76E-03 9.578E-0l 5.52E-03 
'Y11 6.14E-02 1.663E-Ol 1.02E-02 'Y 78 2.75E-02 9.871E-0l 2.72E-02 
ce-K, 'Y 11 1.72E-02 1.009E-0l 1.74E-03 'Y 79 9.92E-03 9.970E-Ol 9.89E-03 
ce-L2, 'Y 11 6.00E-03 1. 556E-0l 9.34E-04 'Y 80 8.64E-03 1.00lE+00 8.65E-03 
Ce-L3, 'Y 11 4.59E-03 1. 567E-0l 7. 19E-04 'Y 81 1.09E-02 1.008E+OO 1.1OE-02 
ce-M, 'Y 11 3.05E-03 1.642E-0l* 5.0lE-04 'Y 82 5.76E-03 1.027E+00 5.92E-03 
'Y 12 5.12E-02 1.755E-Ol 8.99E-03 K"'I X-ray 5.43E-0l 5.579E-02 3.03E-02 
ce-K, 'Y 12 1.24E-02 1.101E-0l 1.36E-03 K"'2 X-ray 3.lIE-01 5.46lE-02 1.70E-02 
Ce-L2, 'Y 12 3.94E-03 1.648E-0l 6.49E-04 Ki31 X-ray 1.15E-0l 6.324E-02 7.28E-03 
Ce-L3, 'Y 12 2.95E-03 1.659E-0l 4.89E-04 Ki32 X-ray 4.62E-02 6.500E-02 3.00E-03 
ce-M, 'Y 12 2.0lE-03 1.734E-Ol* 3.49E-04 Ki33 X-ray 5.97E-02 6.299E-02 3.76E-03 
'Y 14 9.28E-03 2.092E-0l 1.94E-03 L", X-ray 1.52E-01 7. 894E-03* 1.20E-03 
'Y 17 4.16E-03 2.538E-Ol 1.06E-03 Li3 X-ray 1.58E-Ol 9.090E-03* 1.43E-03 
'Y 22 9.92E-03 3.524E-Ol 3.50E-03 
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Auger-KLL 3.19E-02 4.419E-02* 
Auger-KLX 1.71E-02 5.274E-02* 
Auger-LMM 6.12E-01 6.307E-03* 
Auger-LMX 3.8lE-01 8.178E-03* 
Auger-LXY 6.23E-02 9.619E-03* 
Auger-MXY 2.20E+00 1.927E-03* 

Listed X, -y and -y± radiations 
Omitted X, -y AND -y± radiations** 
~isted (3, ce AND Auger radiations 
Omitted (3, ce AND Auger radiations** 
Listed radiations 
Omitted radiations** 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to 2:y(i) x E(i) in its category. 

Hf-l71 daughter is radioactive. 

JAERI-Data/Code 99-035 

1.4lE-03 
9.0lE-04 
3.86E-03 
3.l1E-03 
5.99E-04 
4.24E-03 

9.46E-01 
4.87E-03 
3.14E-01 
1.02E-02 
1.26E+00 
1.5lE-02 
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1~~Ta(23.3m) 



JAERI-Data/Code 99-035 

74-W-179m 

14-DEC-94 

Half-life = 6.4 m 
Decay mode(s): EC, IT 

y(i) E(i) 
Radiation (Bq s)-1 (MeV) y(i)xE(i) 

-y3 5.68E-04 2.139E-01 1.21E-04 
-y4 5.68E-04 2.225E-01 1.26E-04 "·7~(6.4Om) 

-y6 2.18E-03 2.387E-Ol 5.21E-04 0.2219 
-y7 1.86E-03 2.817E-01 5.23E-04 
-y8 2.84E-04 2.889E-01 8.20E-05 
K"'l X-ray 1.50E-03 5.754E-02 8.62E-05 0.1201 
Ce-L2, -y 1 3.99E-03 9.006E-02 3.59E-04 
Ce-L3, -y 1 2.93E-03 9.139E-02 2.68E-04 1, 
ce-M, -y 1 2. 16E-03 9.932E-02* 2.15E-04 
-y2 3.21E-03 1.201E-01 3.86E-04 0.0 

-y3 8.57E-02 2.215E-01 1.90E-02 '7.W(37.05m) 
ce-K, -y 3 5.67E-01 1.520E-01 8.62E-02 
Ce-Ll, -y 3 1.52E-01 2.094E-01 3.19E-02 
Ce-L2, -y 3 2.90E-02 2.1ooE-Ol 6.08E-03 
Ce-L3, -y 3 6.62E-02 2.U3E-01 1.40E-02 
ce-M, -y 3 6.32E-02 2.192E-0l* 1.38E-02 
ce-N+, -y 3 1.94E-02 2.215E-0l* 4.29E-03 
K"'l X-ray 2.73E-01 5.932E-02 1.62E-02 
K"'2 X-ray 1.57E-01 5.798E-02 9.13E-03 
Ki31 X-ray 5.90E-02 6.724E-02 3.97E-03 
Ki32 X-ray 2.35E-02 6.913E-02 1.62E-03 
Ki33 X-ray 3.06E-02 6.695E-02 2.05E-03 
Ki3s X-ray 1.38E-03 6.769E-02 9.32E-05 
L", X-ray 9.02E-02 8.391E-03* 7.57E-04 
Li3 X-ray 8.64E-02 9.740E-03* 8.41E-04 
L,. X-ray 1.47E-02 1. 140E-02* 1.68E-04 
Auger-KLL 1.51E-02 4.682E-02* 7.06E-04 
Auger-KLX 8.16E-03 5.599E-02* 4.57E-04 
Auger-LMM 3.07E-01 6.678E-03* 2.05E-03 
Auger-LMX 1.92E-01 8.693E-03* 1.67E-03 
Auger-LXY 3.12E-02 1.024E-02* 3.19E-04 
Auger-MXY 1.14E+00 2.097E-03* 2.38E-03 712+ 0.0 

Listed X, -y and -y± radiations 5.57E-02 
Omitted X, -y and -y± radiations** 1.82E-04 

'i~Ta(1.79y) 

Listed {3, ce and Auger radiations 1.65E-01 
Omitted {3, ce and Auger radiations** 1.1DE-03 
Listed radiations 2.20E-01 
Omitted radiations** 1.28E-03 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to Ey(i) x E(i) in its category. 

Ta-179 daughter, yield 2.8E-03, is radioactive. 
W-179 daughter, yield 9.972E-01, is radioactive. 
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74-W-190 

Half-life = 30 m 
Decay mode(s): (3-

y(i) E(i) 
Radiation (Bq S)-I (MeV) 

{3- 1 l.ooE+OO 3.134E-0l* 
'Y 1 3.90E-01 1.576E-0l 
ce-K, 'Y 1 4.69E-01 8.592E-02 
ce-LI, 'Y 1 6.84E-02 1.451E-01 
ce-L2, 'Y 1 6.39E-03 1.456E-0l 
ce-M, 'Y 1 1.72E-02 1.552E-0l* 
ce-N+, 'Y 1 5.25E-03 1.576E-0l* 
'Y2 1.1OE-01 1.621E-0l 
ce-K, 'Y 2 6.56E-01 9.042E-02 
Ce-LI, 'Y 2 1.38E-01 1.496E-0l 
Ce-L2, 'Y 2 1.79E-02 1.50lE-01 
Ce-L3, 'Y 2 1.97E-02 1.516E-0l 
ce-M, 'Y 2 4.28E-02 1.597E-01* 
ce-N+, 'Y 2 1.33E-02 1.621E-0l* 
K,'l X-ray 5.39E-01 6. 114E-02 
K"'2 X-ray 3.11E-01 5.972E-02 
K)31 X-ray 1.18E-01 6.931E-02 
K)32 X-ray 4.66E-02 7.127E-02 
K)33 X-ray 6.12E-02 6.899E-02 
K)35 X-ray 2.82E-03 6.976E-02 
L", X-ray 1.53E-01 8.646E-03* 
L)3 X-ray 1.48E-01 1.007E-02* 
L,. X-ray 2.52E-02 1.179E-02* 
Auger-KLL 2.83E-02 4.817E-02* 
Auger-KLX 1.54E-02 5. 766E-02* 
Auger-LMM 4.86E-01 6.844E-03* 
Auger-LMX 3.05E-01 8.930E-03* 
Auger-LXY 4.97E-02 1.054E-02* 
Auger-MXY 1.81E+00 2.200E-03* 

Listed X, 'Y and 'Y± radiations 
Omitted X, 'Y and 'Y± radiations** 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations** 
Listed radiations 
Omitted radiations** 

* Average energy (MeV) 

** Each omitted transition contributes 

JAERI-Data/Code 99-035 

14-DEC-90 

y(i)xE(i) 

3.13E-01 
6.15E-02 
4.03E-02 
9.92E-03 
9.31E-04 
2.67E-03 
8.27E-04 
1.78E-02 
5.93E-02 
2.07E-02 
2.69E-03 
2.99E-03 
6.83E-03 
2.16E-03 
3.29E-02 
1.86E-02 
8. 18E-03 
3.32E-03 
4.22E-03 
1.97E-04 
1.32E-03 
1.49E-03 
2.97E-04 
1.36E-03 
8.88E-04 
3.33E-03 
2.72E-03 
5.24E-04 
3.99E-03 

1.50E-01 
7.45E-05 
4.76E-0l 
4.02E-04 
6.25E-01 
4.77E-04 

1~(30.0m) 

0+ 0.0 

<0.100 % to I)(i)xE(i) in its category. 

Re-190 daughter is radioactive. 

- 225-

0.3197 

0.1621 

(2)-
190 
75Re(3.lm) 

0.0 



JAERI-Data/Code 99-035 

75-Re-179 ce-K, 'Y 74 9.53E-04 3.459E-0l 3.30E-04 
'Y 75 2.80E-01 4.302E-01 L20E-01 

14-DEC-94 ce-K, 'Y 75 2.OlE-02 3.607E-01 7.26E-03 
Ce-Ll, 'Y 75 2.86E-03 4.181E-0l L20E-03 

Half-life = 19.5 m ce-M, 'Y 75 7.05E-04 4.280E-0l* 3.02E-04 
Decay mode(s): EC, (3+ 'Y 77 L48E-02 4.553E-0l 6.76E-03 

'Y 79 3.75E-02 4.647E-01 L74E-02 
y(i) E(i) ce-K, 'Y 79 7.18E-04 3.952E-01 2.84E-04 

Radiation (Bq s)-1 (MeV) y(i)xE(i) 'Y 81 5.32E-03 4.688E-01 2.49E-03 
'Y 82 8.40E-03 4.765E-0l 4.00E-03 

{3+ 4 2.38E-03 4.261E-01* LOlE-03 'Y 83 9.24E-02 4.773E-01 4.4lE-02 
{3+ 5 6.47E-03 4.496E-0l* 2.9lE-03 'Y 85 5.68E-02 4.983E-01 2.83E-02 
{3+ 8 5.71E-04 5.562E-0l* 3.17E-04 'Y 89 9.80E-03 5.46lE-01 5.35E-03 
{3+ 9 6.66E-04 5.769E-0l* 3.84E-04 'Y 90 5.04E-03 5.518E-01 2.78E-03 
'Y± 2.17E-02 5.11DE-0l L11E-02 'Y 111 3.75E-03 7.449E-01 2.79E-03 
Ce-L l, 'Y 1 4.17E-02 L220E-02 5.09E-04 'Y 115 6.89E-03 7.874E-01 5.42E-03 
ce-L2, 'Y 2 2.86E-01 2.066E-02 5.90E-03 'Y 118 5.49E-03 8.12lE-01 4.46E-03 
Ce-L3, 'Y 2 3.34E-01 2.199E-02 7.35E-03 'Y 120 2.94E-03 8.276E-01 2.43E-03 
ce-M, 'Y 2 L56E-01 2.992E-02* 4.65E-03 'Y 121 3.00E-02 8.326E-01 2.49E-02 
ce-N+, 'Y 2 4.97E-02 3.220E-02* L60E-03 ce-K, 'Y 121 3.96E-04 7.63lE-01 3.02E-04 
ce-L2, 'Y 3 L89E-01 2.35lE-02 4.45E-03 'Y 122 3.64E-03 8.365E-01 3.04E-03 
ce-L3, 'Y 3 2.19E-01 2.484E-02 5.44E-03 'Y 125 3.64E-03 8.626E-01 3.14E-03 
ce-M, 'Y 3 L02E-0l 3.277E-02* 3.35E-03 'Y 127 2.52E-02 8.862E-01 2.23E-02 
ce-N+, 'Y 3 3.18E-02 3.505E-02* 1.12E-03 'Y 128 5.04E-03 9.031E-01 4.55E-03 
ce-Ll, 'Y 4 L09E-02 2.620E-02 2.84E-04 'Y 129 3.36E-03 9.352E-01 3. 14E-03 
Ce-L2, 'Y 5 L36E-01 4.09lE-02 5.56E-03 'Y 130 6.72E-03 9.471E-01 6.36E-03 
ce-L3, 'Y 5 L45E-01 4.224E-02 6.12E-03 'Y 131 2.52E-03 9.536E-01 2.40E-03 
ce-M, 'Y 5 7.11E-02 5.017E-02* 3.57E-03 'Y 133 5.18E-03 9.714E-01 5.03E-03 
ce-N+, 'Y 5 2.06E-02 5.245E-02* L08E-03 'Y 136 2.66E-03 L030E+00 2.74E-03 
ce-Ll, 'Y 6 L75E-02 4.135E-02 7.22E-04 'Y 153 2.24E-03 L288E+00 2.89E-03 
ce-L2, 'Y 6 2.lDE-02 4.191E-02 8.8lE-04 'Y 156 2.04E-03 L320E+00 2.70E-03 
ce-L3, 'Y 6 2.08E-02 4.324E-02 8.98E-04 'Y 161 L08E-02 L371E+00 L47E-02 
ce-M, 'Y 6 L44E-02 5.117E-02* 7.38E-04 'Y 168 L99E-03 L500E+00 2.98E-03 
ce-L 1 , 'Y 7 6.05E-03 5.175E-02 3.13E-04 'Y 170 3.22E-02 L560E+00 5.02E-02 
Ce-L2, 'Y 8 4.56E-03 6.04lE-02 2.75E-04 'Y 174 4.56E-03 L649E+00 7.53E-03 
Ce-L3, 'Y 8 4.49E-03 6.174E-02 2.77E-04 'Y 177 L30E-01 L680E+OO 2.18E-01 
Ce-L2, 'Y 11 4.09E-02 7.127E-02 2.91E-03 'Y 178 4.37E-03 L689E+00 7.38E-03 
ce-L3, 'Y 11 3.87E-02 7.260E-02 2.81E-03 'Y 181 L68E-03 L805E+00 3.03E-03 
ce-M, 'Y 11 2.06E-02 8.053E-02* L66E-03 'Y 182 2.24E-02 1.809E+00 4.05E-02 
ce-N+, 'Y 11 5.99E-03 8.281E-02* 4.96E-04 K"" X-ray 4.69E-0l 5.932E-02 2~78E-02 
Ce-L2, 'Y 12 8.32E-03 8.491E-02 7.07E-04 K"'2 X-ray 2.70E-0l 5.798E-02 L57E-02 
Ce-L3, 'Y 12 7.5lE-03 8.624E-02 6.47E-04 KiSl X-ray LOlE-01 6.724E-02 6.82E-03 
ce-M, 'Y 12 4.14E-03 9.417E-02* 3.89E-04 KiS2 X-ray 4.04E-02 6.913E-02 2.79E-03 
ce-K, 'Y 13 9.01E-03 3.165E-02 2.85E-04 KiS3 X-ray 5.26E-02 6.695E-02 3.52E-03 
'Y 17 4.79E-02 1.199E-01 5.74E-03 L", X-ray 3.09E-01 8.39lE-03* 2.60E-03 
ce-K, 'Y 17 4.09E-02 5.038E-02 2.00E-03 LiS X-ray 3.28E-01 9.731E-03* 3.19E-03 
Ce-L l, 'Y 17 4.88E-03 L078E-0l 5.26E-04 Auger-KLL 2.59E-02 4.682E-02* L2lE-03 
ce-L2, 'Y 17 2.15E-02 L084E-01 2.33E-03 Auger-KLX L40E-02 5.599E-02* 7.84E-04 
ce-L3, 'Y 17 L79E-02 L097E-01 L96E-03 Auger-LMM L08E+OO 6.666E-03* 7.22E-03 
ce-M, 'Y 17 L11E-02 L176E-01* L30E-03 Auger-LMX 6.71E-0l 8.669E-03* 5.82E-03 
ce-N+, 'Y 17 3.26E-03 1.199E-01* 3.90E-04 Auger-LXY L09E-0l L022E-02* l.llE-03 
'Y 29 2.24E-02 L684E-01 3.77E-03 Auger-MXY 4.03E+00 2.054E-03* 8.28E-03 
ce-K, 'Y 29 L73E-02 9.886E-02 L72E-03 ~E L04E+OO 3. 183E-04* 3.30E-04 
ce-Ll, 'Y 29 2.45E-03 L563E-0l 3.83E-04 
'Y 33 7.50E-02 1.89lE-0l L42E-02 Listed X, 'Y and 'Y± radiations 9.84E-Ol 
ce-K, 'Y 33 4.52E-03 1.l96E-0l 5.4lE-04 Omitted X, 'Y and 'Y± radiations** L03E-0l 
'Y 43 9.52E-03 2.4l7E-01 2.30E-03 Listed {3, ce and Auger radiations L22E-01 
'Y 44 1.68E-02 2.424E-01 4.07E-03 Omitted (3, ce and Auger radiations** L27E-02 
'Y 53 2.69E-01 2.900E-01 7.79E-02 Listed radiations L11E+OO 
ce-K, 'Y 53 5.59E-03 2.204E-01 L23E-03 Omitted radiations** 1.16E-01 
'Y 55 8.90E-02 2.963E-0l 2.64E-02 
ce-K, 'Y 55 L72E-02 2.268E-01 3.9lE-03 * Average energy (MeV) 
ce-Ll, 'Y 55 2.46E-03 2.842E-0l 7.ooE-04 ** Each omitted transition contributes 
'Y 57 3.30E-02 3.089E-0l L02E-02 <0.200 % to Ly(i) xE(i) in its category. 
'Y 58 L46E-02 3.093E-0l 4.50E-03 
'Y 67 L34E-02 3.573E-0l 4.80E-03 W-179m daughter, yield 2.386E-0l, is radioactive. 
'Y 70 1. 12E-02 4.oo4E-0l 4.48E-03 W-179 daughter, yield 7.614E-0l, is radioactive. 
ce-K, 'Y 70 9.72E-04 3.309E-0l 3.22E-04 
'Y71 7.20E-02 4.018E-01 2.89E-02 
'Y73 1.12E-02 4. 115E-0l 4.6lE-03 
ce-K, 'Y 73 9.05E-04 3.420E-01 3.09E-04 
'Y 74 LOOE-Ol 4.154E-01 4.4lE-02 
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YII 
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J AERI -Data/Code 99-035 

15-Re-183 ce-Ll, 'Y 19 l.8lE-03 l.967E-01 3.57E-04 
ce-M, 'Y 19 5.58E-04 2.065E-Ol* 1.15E-04 

IO-JUL-91 'Y 20 2.61E-03 2.099E-Ol 5.48E-04 
'Y 21 4.08E-03 2.443E-Ol 9.96E-04 

Half-life = 70 d 'Y 22 2.45E-03 2.452E-Ol 6.00E-04 
Decay mode(s): EC ce-K, 'Y 22 7.92E-04 l.757E-01 l.39E-04 

'Y 23 l.3lE-02 2.461E-Ol 3.22E-03 
y(i) E(i) ce-K, 'Y 23 4. 19E-03 l.765E-01 7.39E-04 

Radiation (Bq S)-I (MeV) y(i)xE(i) ce-L 1 , 'Y 23 6.00E-04 2.340E-Ol l.40E-04 
'Y 24 . 3.05E-02 2.917E-Ol 8.90E-03 

'Y2 7.97E-02 4.648E-02 3.70E-03 ce-K, 'Y 24 l.88E-03 2.222E-Ol 4. 19E-04 
Ce-Ll, 'Y 2 4.33E-Ol 3.438E-02 l.49E-02 'Y 25 4.15E-03 3.130E-Ol l.30E-03 
Ce-L2, 'Y 2 6.40E-02 3.494E-02 2. 24E-03 ce-K, 'Y 25 6.70E-04 2.435E-Ol l.63E-04 
Ce-L3, 'Y 2 2.98E-02 3.628E-02 l.08E-03 'Y 26 5.36E-03 3.540E-Ol l.90E-03 
ce-M, 'Y 2 l.2lE-01 4.420E-02* 5.34E-03 ce-K, 'Y 26 6.24E-04 2.845E-Ol l.78E-04 
ce-N+, 'Y 2 3.67E-02 4.648E-02* l.71E-03 'Y 27 7.88E-04 3.656E-Ol 2.88E-04 
'Y 3 2.2lE-02 5.260E-02 1.16E-03 K"'l X-ray 5.96E-Ol 5.932E-02 3.53E-02 
ce-Ll, 'Y 3 8.30E-02 4.050E-02 3.36E-03 K"'2 X-ray 3.43E-Ol 5.798E-02 l.99E-02 
ce-L2, 'Y 3 l.60E-02 4.105E-02 6.55E-04 Ki31 X-ray l.29E-01 6.724E-02 8.66E-03 
ce-L3, 'Y 3 9.52E-03 4.239E-02 4.03E-04 Ki32 X-ray 5.13E-02 6.913E-02 3.54E-03 
ce-M, 'Y 3 2.5lE-02 5.032E-02* l.26E-03 Ki33 X-ray 6.67E-02 6.695E-02 4.47E-03 
ce-N+, 'Y 3 7.53E-03 5.260E-02* 3.96E-04 Ki35 X-ray 3.00E-03 6.769E-02 2.03E-04 
'Y4 2.94E-03 8.292E-02 2.43E-04 L", X-ray 2.15E-Ol 8.391E-03* l.81E-03 
ce-K, 'Y 4 l.56E-02 l.339E-02 2.09E-04 Li3 X-ray 2.65E-Ol 9.728E-03* 2.58E-03 
Ce-Ll, 'Y 4 2.23E-03 7.082E-02 l.58E-04 LI' X-ray 5.08E-02 l.145E-02* 5.82E-04 
Ce-L2, 'Y 4 2.53E-03 7. 137E-02 l.80E-04 Auger-KLL 3.29E-02 4.682E-02* l.54E-03 
Ce-L3, 'Y 4 2.23E-03 7.27lE-02 1.62E-04 Auger-KLX l.78E-02 5.599E-02* 9.96E-04 
ce-M, 'Y 4 1.70E-03 8.064E-02* 1.37E-04 Auger-KXY 2.77E-03 6.490E-02* l.79E-04 
'Y 5 9.74E-03 8.471E-02 8.25E-04 Auger-LMM 8.51E-Ol 6.839E-03* 5.82E-03 
ce-K, 'Y 5 6.21E-02 l.519E-02 9.43E-04 Auger-LMX 5.39E-Ol 8.867E-03* 4.78E-03 
ce-Ll, 'Y 5 8.96E-03 7.261E-02 6.5lE-04 Auger-LXY 8.69E-02 1.041E-02* 9.05E-04 
Ce-L2, 'Y 5 l.6lE-03 7.317E-02 1.18E-04 Auger-MXY 3. 14E+00 2.085E-03* 6.55E-03 
ce-M, 'Y 5 2.63E-03 8.243E-02* 2.16E-04 AE 7.94E-Ol 3.172E-04* 2.52E-04 
'Y 6 2.69E-02 9.908E-02 2.67E-03 
ce-K, 'Y 6 2.45E-02 2.956E-02 7.23E-04 Listed X, 'Y and 'Y± radiations 1.56E-Ol 
ce-Ll, 'Y 6 2.67E-03 8.698E-02 2.32E-04 Omitted X, 'Y and 'Y± radiations** 3.54E-04 
ce-L2, 'Y 6 3.30E-02 8.754E-02 2.89E-03 Listed {3, ce and Auger radiations l.07E-0l 
ce-L3, 'Y 6 2.95E-02 8.887E-02 2.62E-03 Omitted (3, ce and Auger radiations** 1.88E-03 
ce-M, 'Y 6 1. 64E-02 9.680E-02* l.59E-03 Listed radiations 2.62E-Ol 
ce-N+, 'Y 6 4.80E-03 9.908E-02* 4.76E-04 Omitted radiations** 2.23E-:-03 
'Y 9 2.17E-02 l.079E-01 2.34E-03 
ce-K, 'Y 9 6.60E-02 3.84lE-02 2. 54E-03 * Average energy (MeV) 
Ce-Ll, 'Y 9 9.44E-03 9.583E-02 9.05E-04 ** Each omitted transition contributes 
Ce-L2, 'Y 9 2.44E-03 9.639E-02 2.35E-04 <0.100 % to Ly(i)xE(i) in its category. 
Ce-L3, 'Y 9 l.47E-03 9.773E-02 l.43E-04 
ce-M, 'Y 9 3.lOE-03 l.057E-Ol* 3.28E-04 W-183 daughter is stable. 
'Y1O 2.87E-02 1.097E-Ol 3.15E-03 
ce-K, 'Y 10 8.79E-02 4.02lE-02 3.53E-03 
Ce-Ll, 'Y 10 l.26E-02 9.763E-02 1. 23E-03 
Ce-L2, 'Y 10 1.66E-03 9.819E-02 l.63E-04 
ce-M, 'Y 10 3.39E-03 l.074E-Ol* 3.64E-04 
ce-N+, 'Y 10 1.03E-03 l.097E-Ol* 1.14E-04 
'Y 12 1.17E-03 l.441E-01 1.68E-04 
ce-K, 'Y 12 1.66E-03 7.46lE-02 1.24E-04 
'Y 13 5.94E-03 l.605E-01 9.54E-04 
ce-K, 'Y 13 l.8lE-03 9.10lE-02 l.65E-04 
Ce-L2, 'Y 13 8.14E-04 l.490E-01 l.21E-04 
'Y 14 6.06E-03 l.613E-01 9.77E-04 
ce-K, 'Y 14 6. 13E-03 9.182E-02 5.63E-04 
ce-Ll, 'Y 14 8.78E-04 1.492E-Ol l.3lE-04 
'Y 15 2.33E-Ol l.623E-01 3.78E-02 
ce-K, 'Y 15 2.14E-Ol 9.280E-02 1.99E-02 
Ce-Ll, 'Y 15 3.04E-02 l.502E-01 4.57E-03 
ce-L2, 'Y 15 7.07E-03 l.508E-01 l.07E-03 
Ce-L3, 'Y 15 3.58E-03 l.521E-01 5.45E-04 
ce-M, 'Y 15 9.52E-03 1.600E-Ol* l.52E-03 
ce-N+, 'Y 15 2.87E-03 l.623E-Ol* 4.65E-04 
'Y 16 2.60E-03 l.926E-01 5.02E-04 
ce-K, 'Y 16 1.12E-03 1.231E-Ol l.38E-04 
'Y 18 l.lOE-03 2.05lE-01 2.25E-04 
'Y 19 2.95E-02 2.088E-Ol 6.16E-03 
ce-K, 'Y 19 l.28E-02 l.393E-01 l.79E-03 
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112-

1~!W(stab1e) 
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lAERI-DataiCode 99-035 

15-Re-190 

14-DEC-90 

Half-life = 3.1 m 
Decay mode(s): (3-

y(i) E(i) 
Radiation (Bq S)-I (MeV) y(i)xE(i) 

{3- 1 9.00E-03 2.515E-0l· 2.26E-03 
{3- 2 1.10E-02 3.886E-0l· 4.27E-03 
{3- 3 9.80E-01 6.386E-0l" 6.26E-01 
'Y 1 4.84E-01 1.867E-0l 9.04E-02 
ce-K, 'Y 1 9.90E-02 1.128E-01 1. 12E-02 
ce-Ll. 'Y 1 1. 16E-02 1.737E-01 2.0lE-03 
ce-L2, 'Y 1 4.09E-02 1. 743E-0l 7.13E-03 
ce-L3, 'Y 1 2.80E-02 1.758E-01 4.93E-03 
ce-M, 'Y 1 2.03E-02 1.842E-0l· 3.74E-03 
ce-N+, 'Y 1 6.06E-03 1.867E-0l" 1.13E-03 
'Y2 1.67E-02 1.981E-01 3.3lE-03 
'Y4 1.01E-02 2.079E-01 2.lOE-03 
'Y6 2.60E-01 2.238E-0l 5.8lE-02 
ce-K, 'Y 6 1.08E-02 1.499E-01 1.62E-03 
'Y7 1.45E-01 3.6UE-01 5.24E-02 
ce-K, 'Y 7 5.42E-03 2.872E-01 1.56E-03 
'Y8 2.16E-01 3.712E-01 8.00E-02 
ce-K, 'Y 8 7.80E-03 2.974E-0l 2.32E-03 
'Y9 7.92E-02 3.974E-01 3.15E-02 
ce-K, 'Y 9 2.34E-03 3.235E-0l 7.56E-04 
'Y1O 9.68E-02 4.072E-0l 3.94E-02 
ce-K, 'Y 10 3.56E-03 3.333E-01 1.19E-03 
'Y11 5.54E-02 4.072E-01 2.26E-02 
'Y 12 1.67E-01 4.316E-01 7.22E-02 
'Y 13 2.82E-01 5.580E-0l 1.57E-01 
ce-K, 'Y 13 3.78E-03 4.84lE-0l 1.83E-03 
'Y 14 2.5lE-01 5.693E-0l 1.43E-01 
ce-K, 'Y 14 3.29E-03 4.954E-0l 1.63E-03 
'Y 15 1.63E-01 6.05lE-01 9.85E-02 
ce-K, 'Y 15 1.83E-03 5.313E-0l 9.72E-04 
'Y 17 1.76E-01 6.309E-0l 1. llE-Ol 
'Y 18 2.68E-02 7.686E-0l 2.06E-02 
'Y 19 2.29E-01 8.290E-01 1.90E-01 
'Y 20 7.92E-02 8.39lE-0l 6.65E-02 
'Y 21 3.17E-02 1.200E+00 3.80E-02 
'Y 22 1.32E-02 1. 387E+00 1.83E-02 
'Y 23 1.54E-03 1. 397E+00 2.15E-03 
'Y 24 6.60E-03 1.438E+00 9.49E-03 
'Y 25 2.29E-03 1.448E+00 3.31E-03 
'Y 26 1.45E-03 1. 596E+00 2.32E-03 
'Y 27 5.28E-03 1. 794E+00 9.47E-03 
'Y 28 1.76E-03 1.809E+00 3.18E-03 
Kc,! X-ray 7.09E-02 6.300E-02 4.46E-03 
K"'2 X-ray 4.11E-02 6.149E-02 2.53E-03 
Auger-MXY 3.33E-01 2.258E-03· 7.52E-04 

Listed X, 'Y and 'Y± radiations 1.33E+00 
Omitted X, 'Y and 'Y± radiations"· 6.06E-03 
Listed {3, ce and Auger radiations 6.75E-01 
Omitted (3, ce and Auger radiations·· 1.11E-02 
Listed radiations 2.0lE+00 
Omitted radiations·" 1.72E-02 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to 2:)(i)xE(i) in its category. 

Os-190 daughter is stable. 
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JAERI-Data/Code 99-035 

76-0s-183m '"Y 49 7.83E-04 1. 826E+00 1.43E-03 
'"Y 50 l.13E-03 1.904E+00 2.14E-03 

1O-JUL-91 K"'l X-ray 3.52E-Ol 6. 114E-02 2.15E-02 
K"'2 X-ray 2.03E-Ol 5.972E-02 1.2lE-02 

Half-life = 9.9 h K,61 X-ray 7.70E-02 6.93lE-02 5.34E-03 
Decay mode(s): EC, IT K,62 X-ray 3.04E-02 7.127E-02 2.17E-03 

K,63 X-ray 3.99E-02 6.899E-02 2.75E-03 
y(i) E(i) Auger-KLL 1.85E-02 4.817E-02* 8.90E-04 

Radiation (Bq S)-l (MeV) y(i)xE(i) Auger-KLX 1.0lE-02 5.766E-02* 5.80E-04 
Auger-KXY 1. 57E-03 6.687E-02* 1.05E-04 

Ce-L1,'"Y1 1.74E-02 5.471E-02 9.50E-04 Auger-LMM 3.14E-Ol 6.854E-03" 2.15E-03 
Ce-L2, '"Y 1 2.06E-03 5.528E-02 1.14E-04 Auger-LMX 1.97E-Ol 8.940E-03" 1. 76E-03 
ce-M, '"Y 1 4.59E-03 6.487E-02* 2.98E-04 Auger-LXY 3.22E-02 1.055E-02" 3.39E-04 
ce-N+,'"Y1 1.38E-03 6.724E-02* 9.28E-05 Auger-MXY 1.17E+00 2.20lE-03" 2.58E-03 
ce-K, '"Y 2 7.0lE-03 8.334E-03 5.84E-05 LlE 2.79E-Ol 3.251E-04" 9.08E-05 
ce-L1,'"Y 2 1.02E-03 6.748E-02 6.88E-05 ce-K, '"Y 1 4.54E-02 9.684E-02 4.40E-03 
ce-K, '"Y 3 1.71E-03 3.01OE-02 5. 14E-05 Ce-L1,'"Y 1 2.76E-02 1.577E-Ol 4.35E-03 
ce-L2, '"Y 3 2.43E-03 8.982E-02 2. 18E-04 Ce-L2, '"Y 1 6.73E-03 1.583E-Ol 1.06E-03 
Ce-L3, '"Y 3 2.12E-03 9.124E-02 1.94E-04 Ce-L3, '"Y 1 4.12E-02 1.598E-Ol 6.58E-03 
ce-M, '"Y 3 1.20E-03 9.941E-02" 1. 19E-04 ce-M, '"Y 1 2.2lE-02 1.683E-Ol" 3.7lE-03 
ce-K, '"Y 4 2.03E-02 4.267E-02 8.66E-04 ce-N+,'"Y1 7.14E-03 1.707E-Ol" 1.22E-03 
Ce-L1,'"Y 4 2.94E-03 1.018E-Ol 3.00E-04 K"'l X-ray 2.17E-02 6.300E-02 1.37E-03 
Ce-L2, '"Y 4 5.42E-04 1.024E-Ol 5.55E-05 Auger-KLL 1.09E-03 4.954E-02" 5.38E-05 
ce-M, '"Y 4 8.65E-04 1.120E-Ol" 9.68E-05 Auger-LMM 4.59E-02 6.92lE-03* 3.18E-04 
ce-K, '"Y 5 2.96E-03 5.670E-02 1.68E-04 Auger-LMX 2.91E-02 9.082E-03" 2.64E-04 
Ce-Ll, '"Y 5 4.30E-04 l.159E-01 4.99E-05 Auger-LXY 4.78E-03 1.076E-02" 5.15E-05 
ce-K, '"Y 6 6.52E-03 7.539E-02 4.92E-04 Auger-MXY 1.78E-Ol 2.235E-03" 3.97E-04 
ce-Ll, '"Y 6 9.50E-04 1.345E-Ol 1.28E-04 
ce-K, '"Y 7 1.46E-03 1.585E-Ol 2.32E-04 Listed X, '"Y and '"Y± radiations 9.89E-Ol 
Ce-Ll,'"Y7 2. 11E-04 2.176E-Ol 4.59E-05 Omitted X, '"Y and '"Y± radiations"" 1.70E-02 
ce-K, '"Y 8 9.49E-04 1.654E-Ol 1.57E-04 Listed (3, ce and Auger radiations 4.06E-02 
ce-K, '"Y 9 1.08E-03 1.742E-Ol 1.89E-04 Omitted (3, ce and Auger radiations"* 1.07E-03 
ce-K, '"Y 10 1.29E-03 1.802E-Ol 2.32E-04 Listed radiations 1.03E+OO 
Ce-L1, '"Y 10 1.85E-04 2.393E-Ol 4.43E-05 Omitted radiations"" 1.80E-02 
ce-K, '"Y 11 2.00E-04 2.938E-Ol 5.86E-05 
'"Y 12 4.16E-03 4.013E-Ol 1.67E-03 * Average energy (MeV) 
'"Y 13 2.2lE-02 4.845E-Ol 1.07E-02 ** Each omitted transition contributes 
ce-K, '"Y 13 1.47E-04 4.128E-Ol 6.06E-05 <0.100 % to Ly(i) xE(i) in its category. 
'"Y 15 1.86E-03 5.500E-Ol 1.02E-03 
'"Y 16 2.06E-03 5.856E-Ol 1.20E-03 Re-183 daughter, yield 8.50E-Ol, is radioactive. 
'"Y 19 1.57E-03 7.34lE-01 l.15E-03 0s-183 daughter, yield 1.50E-Ol, is radioactive. 
'"Y 20 3.33E-03 7.959E-Ol 2.65E-03 
'"Y 22 1.27E-03 8.290E-Ol 1.06E-03 
'"Y 23 6.4lE-03 8.405E-Ol 5.39E-03 
'"Y 24 3.28E-03 8.534E-Ol 2.80E-03 
'"Y 25 1.97E-02 8.789E-Ol 1.73E-02 
ce-K, '"Y 25 9.86E-05 8.072E-Ol 7.96E-05 
'"Y 26 1.27E-03 9.263E-Ol l.18E-03 
'"Y 27 2.30E-03 9.490E-Ol 2.18E-03 
'"Y 28 1.38E-02 9.549E-Ol 1.32E-02 
ce-K, '"Y 28 5.88E-05 8.832E-Ol 5.19E-05 
'"Y 30 1.71E-03 9.936E-Ol 1.70E-03 
'"Y 31 6.02E-02 1.035E+00 6.23E-02 
ce-K, '"Y 31 3.53E-04 9.632E-Ol 3.40E-04 
ce-L1, '"Y 31 4.96E-05 1.022E+00 5.07E-05 
'"Y 32 2.89E-03 1. 04 lE+ 00 3.0lE-03 
'"Y 33 4.90E-Ol l.102E+00 5.39E-Ol 
ce-K, '"Y 33 1.58E-03 1.030E+00 1.63E-03 
ce-L1, '"Y 33 2.13E-04 1.089E+00 2.32E-04 
ce-M, '"Y 33 4.65E-05 1.looE+00" 5.12E-05 
'"Y 34 5.58E-03 1.l05E+00 6. 17E-03 
'"Y 35 2.24E-Ol l.108E+OO 2.48E-Ol 
ce-K, '"Y 35 1.56E-03 1.036E+00 1.62E-03 
ce-L1, '"Y 35 2.20E-04 1.095E+00 2.4lE-04 
ce-M, '"Y 35 4.90E-05 l.106E+00" 5.4lE-05 
'"Y 36 2.99E-03 1.110E+00 3.32E-03 
'"Y 37 5.19E-03 l.16lE+00 6.03E-03 
'"Y 38 1.86E-03 1.l74E+00 2. 18E-03 
'"Y 39 1.08E-03 1. 283E+00 1. 38E-03 
'"Y 41 1.71E-03 1. 354E+00 2.32E-03 
'"Y 45 6.36E-04 1.626E+00 1.04E-03 
'"Y 48 9.30E-04 1.807E+00 1.68E-03 
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76-0s-183 l' 98 6.81E-04 L452E+00 9.89E-04 
l' 101 2.29E-03 L534E+00 3.52E-03 

1O-JUL-91 K"'1 X-ray 7.32E-Ol 6.114E-02 4.48E-02 
K"'2 X-ray 4.23E-Ol 5.972E-02 2.53E-02 

Half-life = 13 h Ki91 X-ray L60E-0l 6.931E-02 1.11E-02 
Decay mode(s): EC, f3+ Ki92 X-ray 6.33E-02 7.127E-02 4.51E-03 

Ki93 X-ray 8.31E-02 6.899E-02 5.73E-03 
y(i) E(i) L", X-ray 2.00E-Ol 8.646E-03* L73E-03 

Radiation (Bq S)-1 (MeV) y(i)xE(i) Li9 X-ray L93E-Ol L007E-02* L94E-03 
Auger-KLL 3.85E-02 4.817E-02* 1.85E-03 

f3+ 2 L75E-03 2.936E-0l* 5.15E-04 Auger-KLX 2.09E-02 5.766E-02* L21E-03 
1'± 3.75E-03 5.110E-0l L91E-03 Auger-KXY 3.27E-03 6.687E-02* 2.19E-04 
1'2 2.06E-Ol LI45E-0l 2.36E-02 Auger-LMM 6.34E-Ol 6.836E-03* 4.33E-03 
ce-K, l' 2 5.92E-0l 4.279E-02 2.53E-02 Auger-LMX 3.97E-0l 8.920E-03* 3.55E-03 
ce-L1, l' 2 8.58E-02 L0l9E-01 8.75E-03 Auger-LXY 6.48E-02 L053E-02* 6.82E-04 
Ce-L2, l' 2 L58E-02 L025E-0l L62E-03 Auger-MXY 2.36E+00 2.203E-03* 5.21E-03 
Ce-L3, l' 2 7.41E-03 L039E-Ol 7.70E-04 ~E 5.60E-Ol 3.241E-04* L81E-04 
ce-M, l' 2 2.52E-02 L121E-0l* 2.83E-03 
ce-N+, l' 2 7.72E-03 L145E-Ol* 8.84E-04 Listed X, l' and 1'± radiations 6.llE-01 
1'4 L53E-02 L454E-Ol 2.23E-03 Omitted X, l' and 1'± radiations** L55E-02 
ce-K, l' 4 2.11E-02 7.372E-02 L56E-03 Listed f3, ce and Auger radiations 7.71E-02 
ce-L1, l' 4 3.05E-03 L329E-Ol 4.05E-04 Omitted f3, ce and Auger radiations** L82E-03 
Ce-L2, l' 4 7.lOE-04 L334E-Ol 9.47E-05 Listed radiations 6.89E-0l 
ce-M, l' 4 9.60E-04 L430E-0l* L37E-04 Omitted radiations** L74E-02 
ce-K, l' 5 L91E-03 7.929E-02 L51E-04 
1'8 8.81E-02 L678E-0l L48E-02 * Average energy (MeV) 
ce-K, l' 8 8.77E-02 9.617E-02 8.44E-03 ** Each omitted transition contributes 
Ce-Ll, l' 8 L27E-02 L553E-0l L98E-03 <0.100 % to Ly(i)xE(i) in its category. 
Ce-L2, l' 8 L39E-03 L559E-0l 2.17E-04 
ce-M, l' 8 3.29E-03 L655E-0l* 5.45E-04 Re-183 daughter is radioactive. 
ce-N+, l' 8 LOOE-03 L678E-0l* L68E-04 
ce-K, l' 9 L61E-03 L037E-Ol L67E-04 
ce-K, l' 11 8.32E-04 L254E-0l L04E-04 
l' 14 3.41E-02 2.364E-0l 8.06E-03 
ce-K, l' 14 L21E-03 L647E-0l L99E-04 
l' 21 6.50E-03 3.552E-0l 2.31E-03 
l' 23 3.32E-03 3.774E-0l L25E-03 
l' 24 LllE-02 3.792E-0l 4.21E-03 
ce-K, l' 24 3.59E-04 3.075E-0l LIOE-04 
l' 25 8.96E-0l 3.818E-0l 3.42E-Ol 
ce-K, l' 25 LOlE-02 3.101E-0l 3.13E-03 
Ce-Ll, l' 25 L25E-03 3.692E-Ol 4.62E-04 
ce-M, l' 25 3.48E-04 3.794E-0l* L32E-04 
1'28 3.OlE-03 4.772E-0l L44E-03 
l' 30 6.39E-03 4.962E-0l 3.17E-03 
ce-K, l' 30 LOlE-03 4.246E-0l 4.28E-04 
ce-L 1 , l' 30 L65E-04 4.837E-Ol 7.98E-05 
l' 39 2.78E-03 7.370E-0l 2.05E-03 
l' 42 L08E-03 8.026E-0l 8.63E-04 
l' 43 6.08E-03 8.080E-Ol 4.92E-03 
l' 44 4.56E-02 8.515E-0l 3.88E-02 
ce-K, l' 44 6.15E-04 7.798E-0l 4.80E-04 
l' 45 9.32E-04 8.612E-0l 8.02E-04 
l' 46 2.51E-03 8.790E-0l 2.21E-03 
l' 47 7.48E-03 8.880E-Ol 6.64E-03 
l' 48 9.50E-03 8.900E-Ol 8.45E-03 
ce-K, l' 48 1.15E-04 8.183E-0l 9.39E-05 
l' 57 5.24E-03 L058E+00 5.54E-03 
l' 59 L21E-03 L082E+00 L31E-03 
l' 60 L06E-03 L090E+00 LI5E-03 
l' 63 7.35E-04 L1l7E+00 8.21E-04 
l' 64 L53E-03 L1l9E+00 L71E-03 
l' 67 L23E-02 U63E+00 L43E-02 
ce-K, l' 67 7.63E-05 L091E+00 8.33E-05 
l' 75 LllE-03 L265E+00 L41E-03 
l' 78 LllE-03 L285E+00 L43E-03 
l' 79 9.14E-04 L294E+00 U8E-03 
l' 83 6.18E-04 L349E+00 8.34E-04 
l' 85 6.00E-04 L366E+00 8.20E-04 
l' 91 4.93E-04 L404E+00 6.92E-04 
l' 92 L63E-03 L4llE+00 2.30E-03 
l' 95 5.99E-03 L440E+00 8.62E-03 
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'~~Os(13.0h) 

9/2+ 00 

912+,1112+ 2.0300 ~ r 
~ r EC I 

(9/2,11/2)- 1101 185 1.7814.¥~ 

2\ EC 8 
(712-,912-,1112-) 1.7465./ LLlllI/J;; -

EC9 
9/2- 1.7118*, 

~ 
EC IO 

1112 1.6638 
EC II 

(712,9/2)- I 1.6590 
145 128 EC I2 

912- 1.5541 
EC I3 

912- / 1.5252 

198 195 178 167 163 159 148 142 
EC '4 (11/2)- 1.3042 
EC I5 

(9/2)+ 1.0025 

147 
115 

EC 17 
112+ 0.8790 

1312- 1 0.8612 
143 139 111 EC I9 

7/2+ 0.8515 
EC 20 

1112- / 164 160 157 121 118 0.6641 
EC21 ,137 

912- 0.4962 
EC 22 , 13; 

1112+ 191 179 175 146 114 19 0.4352 
EC 23 , 13; 

912+ t------ 0.2599 
192 125 14 

7/2+ 0.1145 
144 130 r12 

5/2+ 0.0 

1~~Re(70.Od) 
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76-0s-186 

Half-life = 2.0E+15 y 
Decay mode(s): 0 

Radiation 

01 
o recoil 

y(i) 
(Bq S)-1 

1.00E+00 
1.00E+00 

E(i) 
(MeV) 

2.761E+00 
6.073E-02 

Listed 0 and 0 recoil radiations 
Listed radiations 

W-182 daughter is stable. 

22-MAR-95 

y(i)xE(i) 

2. 76E+00 
6.07E-02 

2.82E+00 
2.82E+00 

186 
760S(2.OE+ 15y) 

0.0 

0+ 0.0 

1~~(stable) 
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76-0s-196 

06-NOV-95 

Half-life = 34.9 m 
Decay mode(s): (3-

y(i) E(i) 
Radiation (Bq s)-1 (MeV) y(i)xE(i) 

{3- 1 3.30E-02 1.967E-01* 6.49E-03 
{3- 2 6.59E-02 2.380E-01* 1.57E-02 
{3- 3 1.20E-02 3.133E-01* 3.76E-03 
{3- 4 2.30E-01 3.445E-01* 7.92E-02 
{3- 5 6.59E-01 3.940E-01* 2.60E-01 
-y 1 5.30E-02 1.262E-01 6.69E-03 
ce-K, -y 1 1.42E-01 5.009E-02 7.12E-03 
Ce-Ll, -y 1 2.11E-02 1.128E-01 2.38E-03 
ce-M, -y 1 5.36E-03 1.236E-01* 6.62E-04 
-y2 5.60E-03 2.008E-01 1.l2E-03 
-y3 2.40E-02 2.071E-01 4.97E-03 
ce-K, -y 3 1.59E-02 1.31OE-01 2.09E-03 
Ce-Ll, -y 3 2.35E-03 1.937E-01 4.55E-04 
-y4 2.30E-02 2.578E-01 5.93E-03 
-y5 4.30E-03 3.080E-01 1.32E-03 
-y6 2.50E-02 3.154E-01 7.88E-03 
-y7 5.90E-02 4.079E-01 2.41E-02 
-y8 7.80E-03 5.222E-01 4.07E-03 
-y9 5.90E-03 5.862E-01 3.46E-03 
-y1O 1.60E-02 6.291E-01 1.0lE-02 
K"'l X-ray 7.73E-02 6.490E-02 5.02E-03 
K"'2 X-ray 4.49E-02 6.329E-02 2.84E-03 
K/31 X-ray 1.73E-02 7.356E-02 1.27E-03 
K/32 X-ray 6.88E-03 7.566E-02 5.20E-04 
K/33 X-ray 9.00E-03 7.320E-02 6.59E-04 
L", X-ray 2.29E-02 9.167E-03* 2.lOE-04 
L/3 X-ray 2.19E-02 1.076E-02* 2.36E-04 
Auger-LMM 6.30E-02 7. 185E-03* 4.53E-04 
Auger-MXY 2.42E-01 2.392E-03* 5.79E-04 

Listed X, -y and -y± radiations 8.03E-02 
Omitted X, -y and -y± radiations** 9.26E-05 
Listed {3, ce and Auger radiations 3.79E-01 
Omitted (3, ce and Auger radiations** 2.96E-03 
Listed radiations 4.59E-01 
Omitted radiations** 3.06E-03 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to Ly(i)xE(i) in its category. 

Ir-196 daughter is radioactive. 
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11-Ir-183 

1O-JUL-9l 

Half-life = 58 m 
Decay mode(s): EC, f3+ 

y(i) E(i) 
Radiation (Bq s)-l (MeV) y(i)xE(i) 

f3+ 15 l.26E-03 7.267E-Ol* 9.l8E-04 

I~Os(34.9m) f3+ 16 l.26E-03 7.406E-0l* 9.36E-04 
f3+ 20 9.03E-04 7.710E-Ol* 6.96E-04 

0+ 0.0 f3+ 21 6.32E-04 7.809E-0l* 4.94E-04 
f3+ 22 1.90E-03 7.986E-Ol* 1.5lE-03 
f3+ 23 1.44E-03 8.048E-Ol* 1.16E-03 
f3+ 24 9.l2E-04 8.094E-0l* 7.38E-04 
f3+ 25 2.98E-03 8.200E-0l* 2.44E-03 
f3+ 26 2.53E-03 8.37lE-Ol* 2.l2E-03 
f3+ 27 1.8lE-03 8.471E-0l* 1.53E-03 
f3+ 28 2.89E-03 8.539E-0l* 2.47E-03 
f3+ 29 3.25E-03 8.678E-Ol* 2.82E-03 
f3+ 30 1.99E-03 8.68lE-Ol* 1. 72E-03 
f3+ 31 l.35E-03 8.677E-0l* l.18E-03 
f3+ 32 6.32E-03 8.794E-Ol* 5.56E-03 
f3+ 33 5.78E-03 8.945E-Ol* 5.l7E-03 
f3+ 34 2.44E-03 9.l65E-Ol* 2.23E-03 
f3+ 35 3.l6E-03 9.2l4E-Ol* 2.9lE-03 
f3+ 36 2.71E-02 9.8l2E-0l* 2.66E-02 
f3+ 37 2.08E-03 1.060E+00* 2.20E-03 
f3+ 38 7.3lE-03 1.086E+00* 7.94E-03 
1'± 1.69E-0l 5.110E-Ol 8.62E-02 
1'6 5.62E-02 8.750E-02 4.9lE-03 
ce-K, l' 6 2.l6E-01 1.363E-02 2.94E-03 

0.5224 ce-L 1 , l' 6 3.l5E-02 7.453E-02 2.35E-03 
Ce-L2, l' 6 7.90E-02 7.5l2E-02 5.94E-03 

18 16 Ce-L3, l' 6 6.96E-02 7. 663E-02 5.33E-03 
ce-M, l' 6 4.5lE-02 8.504E-02* 3.84E-03 

0.4079 ce-N+, l' 6 1.36E-02 8.750E-02* 1.19E-03 
ce-K, l' 8 3.03E-02 2.233E-02 6.76E-04 
Ce-L2, l' 9 1.84E-02 8.982E-02 1.65E-03 

12 Ce-L3, l' 9 1.59E-02 9.l33E-02 1.46E-03 
ce-M, l' 9 9.09E-03 9.974E-02* 9.06E-04 
ce-K, l' 10 1.56E-02 3.373E-02 5.28E-04 

H 0.2070 ce-K, l' 15 8.6lE-03 5.503E-02 4.74E-04 
ce-K, l' 16 2.36E-02 6.293E-02 1.49E-03 

13 ce-K, l' 20 7.44E-03 9.l83E-02 6.84E-04 
0.1262 ce-K, l' 29 1.13E-02 1.208E-Ol 1.37E-03 

l' 34 6.86E-02 2.286E-Ol 1.57E-02 

'Y7 11 ce-K, l' 34 1.15E-02 1.547E-Ol 1.78E-03 
Ce-L2, l' 34 3.35E-03 2.l62E-01 7.25E-04 

0.0 l' 35 1.66E-02 2.368E-Ol 3.94E-03 

1~~Ir(52s) l' 36 1. 77E-02 2.399E-0l 4.24E-03 
ce-K, l' 36 7.20E-03 1.660E-0l 1.20E-03 
ce-K, l' 42 4.30E-03 1.81OE-Ol 7.79E-04 
l' 44 1.56E-02 2.713E-Ol 4.23E-03 
ce-K, l' 44 4.53E-03 1.974E-Ol 8.94E-04 
l' 48 4.89E-02 2.825E-0l 1.38E-02 
ce-K, l' 48 l.l4E-02 2.086E-0l 2.38E-03 
ce-K, l' 49 2.56E-03 2.l22E-01 5.43E-04 
l' 56 2.l8E-02 3.424E-Ol 7.48E-03 
l' 58 2.60E-02 3.478E-Ol 9.04E-03 
ce-K, l' 58 2.60E-03 2.739E-Ol 7.l3E-04 
l' 66 1.04E-0l 3.925E-Ol 4.08E-02 
l' 70 1.14E-02 4.U5E-Ol 4.71E-03 
l' 84 1.25E-02 4.985E-0l 6.22E-03 
l' 87 2.39E-02 5.125E-0l 1.23E-02 
l' 101 1.87E-02 6.l77E-01 1.16E-02 
l' 107 1.46E-02 6.554E-0l 9.54E-03 
l' 110 6.97E-03 6. 712E-0l 4.68E-03 
l' 116 6.76E-03 6.9l9E-0l 4.68E-03 
l' 119 6.34E-03 7.l4lE-0l 4.53E-03 
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,121 8.84E-03 7.249E-01 6.41E-03 Ka2 X-ray 3.22E-01 6.149E-02 1.98E-02 
, 123 2.91E-02 7.316E-01 2.13E-02 K,e, X-ray 1.23E-01 7.141E-02 8.81E-03 
,133 1.35E-02 7.813E-01 1.06E-02 K,e3 X-ray 6.39E-02 7.108E-02 4.54E-03 
,138 2.81E-02 8.003E-0l 2.25E-02 Auger-KLL 2.78E-02 4.954E-02* 1.38E-03 
,148 1.56E-02 8.968E-01 1.40E-02 Auger-KLX 1.51E-02 5.937E-02* 8.99E-04 
,154 6.24E-03 9.319E-01 5.82E-03 Auger-LMM 5.88E-01 7.051E-03* 4.14E-03 
,165 4.06E-03 1.024E+00 4. 15E-03 Auger-LMX 3.71E-01 9.205E-03* 3.41E-03 
,167 3.85E-03 1.033E+00 3.97E-03 Auger-LXY 6.06E-02 1.088E-02* 6.60E-04 
,170 1.04E-02 1.046E+00 1.09E-02 Auger-MXY 2.24E+00 2.273E-03* 5.08E-03 
,173 9.88E-03 1.063E+00 1.05E-02 
,174 5.30E-03 1.074E+OO 5.70E-03 Listed X, , and,± radiations 9.36E-01 
,176 3.43E-03 1.096E+00 3.76E-03 Omitted X, , and ,± radiations*' 2.52E-01 
,180 3.43E-03 1.140E+00 3.91E-03 Listed {3, ce and Auger radiations 1.29E-01 
,182 3.12E-03 1. 254E+00 3.91E-03 Omitted {3, ce and Auger radiations*' 2.63E-02 
,183 3.22E-03 1.261E+OO 4.06E-03 Listed radiations 1.07E+00 
,189 4.78E-03 1. 399E+00 6.69E-03 Omitted radiations** 2.78E-01 
,195 3.12E-03 1.442E+00 4.50E-03 
,198 5.62E-03 1.468E+00 8.24E-03 * Average energy (MeV) 
,200 3.95E-03 1.479E+00 5.84E-03 ** Each omitted transition contributes 
,204 4.68E-03 1.51OE+00 7.07E-03 <0.300 % to Ly(i)xE(i) in its category. 
,211 2.39E-03 1. 544E+00 3.69E-03 
,212 1. 14E-02 1. 559E+00 1. 78E-02 Os-183m daughter, yield 7.056E-01, is radioactive. 
,213 4.99E-03 1. 569E+00 7.83E-03 Os-183 daughter, yield 2.944E-01, is radioactive. 
,214 2.39E-03 1. 599E+00 3.82E-03 
,215 2.50E-03 1.605E+00 4.00E-03 
,216 3.02E-03 1.619E+OO 4.88E-03 
,217 3.12E-03 1.631E+00 5.09E-03 
,218 1. 77E-02 1.631E+00 2.88E-02 
,221 1.56E-02 1.653E+00 2.58E-02 
,222 3.02E-03 1.673E+00 5.05E-03 
,223 2.70E-03 1. 678E+00 4.54E-03 
,224 2.50E-03 1.688E+00 4.21E-03 
,225 2. 18E-03 1.692E+00 3.70E-03 
,226 5.93E-03 1.700E+00 1.0lE-02 
,227 4.89E-03 1.705E+00 8.34E-03 
,229 4.37E-03 1.718E+OO 7.50E-03 
,230 2.60E-03 1. 729E+00 4.49E-03 
,231 3.95E-03 1. 730E+00 6.84E-03 
,232 3.54E-03 1. 745E+00 6.17E-03 
,234 1.14E-02 1. 755E+00 2.01E-02 
,235 9.26E-03 1.760E+00 1.63E-02 
,236 2.39E-03 1. 764E+00 4.22E-03 
,237 1.04E-02 1. 787E+00 1.86E-02 
,238 2.29E-03 1. 797E+00 4.11E-03 
,239 2.70E-03 1.801E+00 4.87E-03 
,240 3.02E-03 1.807E+00 5.45E-03 
,241 3.54E-03 1.813E+00 6.41E-03 
,242 2.29E-03 1.815E+00 4. 15E-03 
,243 2.81E-03 1.821E+00 5.11E-03 
,244 2.60E-03 1.848E+00 4.80E-03 
,245 3.12E-03 1. 857E+00 5.79E-03 
,246 3.64E-03 1.857E+00 6.76E-03 
,247 4.68E-03 1.862E+00 8.72E-03 
,248 2.70E-03 1.866E+00 5.05E-03 
,249 2.60E-03 1.875E+00 4.88E-03 
,251 2.60E-03 1.890E+00 4.92E-03 
,252 3.64E-03 1.905E+00 6.93E-03 
,253 1. 14E-02 1.908E+00 2. 18E-02 
,254 3.43E-03 1.960E+00 6.73E-03 
,255 8.22E-03 1.977E+00 1.62E-02 
,256 2.50E-03 1.985E+00 4.96E-03 
,257 1.98E-03 1.994E+00 3.94E-03 
,258 1.87E-02 2.001E+00 3.75E-02 
,259 9.05E-03 2.0l6E+00 1.82E-02 
,260 2.29E-03 2.036E+00 4.66E-03 
,261 5.41E-03 2.042E+00 1.l0E-02 
,262 2.81E-03 2. 192E+00 6.16E-03 
,263 3.85E-03 2.224E+00 8.56E-03 
,265 3.95E-03 2.259E+00 8.93E-03 
,266 3.22E-03 2. 274E+00 7.33E-03 
Ka , X-ray 5.55E-0l 6.300E-02 3.50E-02 
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77-Ir-193m 77-Ir-196m 

03-FEB-97 06-NOV-95 

Half-life = 10.53 d Half-life = 1.4 h 
Decay mode(s): IT Decay mode(s): {3-

y(i) E(i) y(i) E(i) 

Radiation (Bq S)-1 (MeV) y(i)XE(i) Radiation (Bq s)-1 (MeV) y(i)xE(i) 

"I 1 4.54E-05 8.022E-02 3.64E-06 {3- 1 9.39E-02 9.226E-02* 8.66E-03 

ce-Ll, "I 1 1.26E-01 6.680E-02 8.40E-03 {3- 2 8.40E-03 1.206E-0l* 1.0lE-03 

ce-L2, "I 1 2.25E-02 6.740E-02 1.52E-03 {3- 3 7.21E-03 1.332E-0l* 9.61E-04 

ce-L3, "I 1 5.33E-01 6.900E-02 3.67E-02 {3- 4 4.65E-02 1.380E-0l* 6.4lE-03 

ce-M, "I 1 2.35E-01 7. 767E-02* 1.82E-02 {3- 5 5.34E-02 2.335E-0l* 1.25E-02 

ce-N+, "I 1 7.93E-02 8.022E-02* 6.36E-03 {3- 6 7.91E-01 3.939E-01* 3.llE-01 

Kc,! X-ray 2.37E-03 6.490E-02 1. 54E-04 "I 1 1.63E-01 1.033E-01 1.69E-02 

K"'2 X-ray 1. 38E-03 6.329E-02 8.71E-05 ce-K, "I 1 1.14E-01 2.491E-02 2.84E-03 

Ki31 X-ray 5.30E-04 7.356E-02 3.90E-05 ce-Ll, "I 1 1.53E-02 8.942E-02 1.37E-03 

Ki32 X-ray 2.llE-04 7.566E-02 1.59E-05 ce-L2, "I 1 2.35E-01 9.003E-02 2.12E-02 

Ki33 X-ray 2.76E-04 7.320E-02 2.02E-05 ce-L3, "I 1 1.96E-01 9. 174E-02 1.80E-02 

L", X-ray 1.34E-01 9.167E-03* 1.23E-03 ce-M, "I 1 1.15E-01 1.007E-0l* 1.16E-02 

Li3 X-ray 5.48E-02 1.083E-02* 5.93E-04 ce-N+, "I 1 3.54E-02 1.033E-01* 3.65E-03 

L" X-ray 5.99E-03 1.274E-02* 7.63E-05 "I 3 1.54E-02 3.407E-0l 5.23E-03 

Ltj X-ray 2.61E-04 9.650E-03 2.52E-06 ce-K, "I 3 2.84E-03 2.623E-0l 7.45E-04 

L£ X-ray 4.95E-03 8.041E-03 3.98E-05 "14 9.41E-01 3.559E-01 3.35E-01 

Auger-LMM 2.78E-01 6.834E-03* 1.90E-03 ce-K, "14 3.81E-02 2.775E-0l 1.06E-02 

Auger-LMX 1.77E-01 9.069E-03* 1.61E-03 ce-Ll, "I 4 5.12E-03 3.420E-01 1. 75E-03 

Auger-LXY 2.94E-02 1.081E-02* 3. 18E-04 Ce-L2, "I 4 6.28E-03 3.426E-0l 2.15E-03 

Auger-MXY 1.13E+00 2.287E-03* 2.59E-03 ce-L3, "I 4 3.04E-03 3.443E-01 1.05E-03 

LlE 3.24E-01 3.960E-04* 1.28E-04 ce-M, "14 3.57E-03 3.533E-0l * 1.26E-03 
"15 9.70E-01 3.935E-01 3.82E-01 

Listed X, "I and 'Y± radiations 2.26E-03 ce-K, "I 5 1.13E-02 3. 151E-0l 3.56E-03 

Omitted X, "I and 'Y± radiations** 1.07E-06 ce-Ll, "I 5 1.42E-03 3.796E-0l 5.38E-04 

Listed {3, ce and Auger radiations 7.78E-02 "1 6 2.50E-02 4.209E-01 1.05E-02 

Omitted {3, ce and Auger radiations** 3.08E-05 ce-K, "I 6 2.62E-03 3.425E-0l 8.99E-04 

Listed radiations 8.0lE-02 "17 9.41E-0l 4.471E-01 4.21E-01 

Omitted radiations** 3.19E-05 ce-K, "I 7 2.22E-02 3.687E-0l 8.20E-03 
ce-L 1 , "I 7 3.05E-03 4.332E-0l 1.32E-03 

* Average energy (MeV) ce-L2, "I 7 2.52E-03 4.338E-0l 1.lOE-03 

** Each omitted transition contributes ce-L3, "I 7 1.10E-03 4.355E-0l 4.77E-04 

<0.100 % to I:y(i)xE(i) in its category. ce-M, "I 7 1.63E-03 4.445E-0l* 7.25E-04 
"1 8 9.60E-01 5.214E-01 5.01E-01 

Ir-193 daughter is stable. ce-K, "I 8 1.61E-02 4.430E-0l 7.12E-03 
ce-Ll, "I 8 2.22E-03 5.075E-01 1.13E-03 
ce-L2, "I 8 1.42E-03 5.081E-0l 7.22E-04 
ce-M, "I 8 1.02E-03 5.188E-01* 5.30E-04 

193~ 
"1 9 6.34E-03 5.530E-0l 3.50E-03 

77 r(10.53d) "Ill 4.22E-03 6.159E-01 2.60E-03 

11/2- 0.0802 
"I 12 1.l0E-02 6.335E-0l 6.99E-03 
"I 13 9.12E-01 6.473E-01 5.90E-01 
ce-K, "I 13 9.63E-03 5.689E-01 5.48E-03 

YI ce-Ll, "I 13 1.34E-03 6.334E-0l 8.49E-04 
"I 16 4.22E-02 6.939E-0l 2.93E-02 
ce-K, "I 16 1.21E-03 6.155E-01 7.44E-04 

3/2+ 0.0 "I 17 6.43E-03 7.220E-01 4.64E-03 

1~;Ir(stable) 
"I 18 2. 59E-02 7.273E-01 1. 89E-02 
"I 19 7.49E-03 7.606E-0l 5.70E-03 
"I 21 6.34E-02 8.356E-01 5.29E-02 
ce-K, "I 21 1.13E-03 7.572E-0l 8.55E-04 
"122 5.09E-03 8.494E-0l 4.32E-03 
"123 4.61E-03 8.681E-01 4.00E-03 
"127 2.88E-03 9.146E-01 2.63E-03 
"1 29 2.50E-03 1.025E+00 2.56E-03 
"135 2.78E-03 1.342E+00 3.73E-03 
"138 2.30E-02 1.482E+00 3.42E-02 
K"'l X-ray 1.05E-0l 6.683E-02 7.03E-03 
K"'2 X-ray 6.14E-02 6.512E-02 4.00E-03 
Auger-LMM 2.51E-01 7.475E-03* 1.88E-03 
Auger-LMX 1.59E-01 9.770E-03* 1.55E-03 
Auger-MXY 1.00E+00 2.399E-03* 2.41E-03 
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Listed X, 'Y and 'Y± radiations 
Omitted X, 'Y and 'Y± radiations·· 
Listed /3, ce and Auger radiations 
Omitted /3, ce and Auger radiations" 
Listed radiations 
Omitted radiations·· 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly(i)XE(i) in its category. 

Pt-196 daughter is stable. 

1~';Ir( l.40h) 

(10,11-) 0.4200 

13~ 

JAERI-Data/Code 99-035 

2.45E+00 
2.02E-02 
4.57E-Ol 
5.89E-03 
2.90E+00 
2.61E-02 

(10,11-) 

7-,8 

(9-,10,11-

9-

(5,6+) 

7-

5-

4+ 

2+ 

0+ 
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138 

3.3040 

119 116 
3.1768 

3.1624 

135 122 121 117 16 2.8893 

2.4684 

118 112 2.4546 

2.1619 
113 13 

1.8211 

129 17 
1.4301 

1.3740 

1.2707 

0.8772 

127 18 

0.3559 

14 

0.0 

I~(stable) 



77-Ir-196 

Half-life = 52 s 
Decay mode(s): (3-

y(i) 
Radiation (Bq S)-1 

{3- 1 1.20E-02 
{3- 2 7.97E-03 
{3- 3 9.96E-03 
{3- 4 1.49E-0l 
{3- 5 1.99E-03 
{3- 6 2.19E-02 
{3- 7 7.97E-01 
ce-K'1 1 3.43E-02 
ce-Ll, I 1 5.59E-03 
12 1.80E-0l 
ce-K, I 2 7.30E-03 
1 3 5.72E-02 
14 1.09E-01 
1 5 3.60E-03 
1 6 1.04E-02 
ce-K'17 1.51E-03 
1 8 3.42E-03 
ce-K, I 9 3.78E-03 
1 10 9.00E-03 
111 7.20E-03 
ce-K, 112 2.27E-03 
K"l X-ray 2.45E-02 
K"2 X-ray 1.43E-02 
Ki31 X-ray 5.53E-03 

E(i) 
(MeV) 

4.455E-0l' 
4.838E-0l' 
6.584E-01' 
7.716E-0l' 
9.370E-0l' 
1.079E+00· 
1. 265E+00· 
2.545E-01 
3.190E-0l 
3.557E-0l 
2.773E-01 
4.468E-0l 
7.796E-0l 
1.006E+00 
1.047E+00 
1.057E+00 
1.229E+00 
1. 324E+00 
1.468E+00 
1.564E+00 
1. 746E+00 
6.683E-02 
6.512E-02 
7.575E-02 

Listed X, I and I± radiations 
Omitted X, I and I± radiations'· 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations" 
Listed radiations 
Omitted radiations·· 

* Average energy (MeV) 

** Each omitted transition contributes 

lAERI-Data/Code 99-035 

06-NOV-95 

y(i)xE(i) 

5.33E-03 
3.86E-03 
6.56E-03 
1.15E-0l 
1.87E-03 
2.36E-02 
1.0lE+00 
8.73E-03 
1. 78E-03 
6.40E-02 
2.02E-03 
2.56E-02 
8.52E-02 
3.62E-03 
1.09E-02 
1.60E-03 
4.20E-03 
5.00E-03 
1.32E-02 
1.13E-02 
3.96E-03 
1.63E-03 
9.28E-04 
4.19E-04 

2.21E-0l 
5.80E-04 
1.l9E+00 
6.20E-03 
1.41E+00 
6.78E-03 

I~Ir(52s) 

(0-) 

<0.100 % to 2:y(i)xE(i) in its category. 

Pt-196 daughter is stable. 
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1.9188 

1.8241 

110 18 

1.4026 

16 

1.1356 

111 13 

0.6892 

14 11 

0.3557 

112 19 17 12 

0.0 

I~Pt(stable) 



J AERI -Data/Code 99-035 

78-Pt-184 ,47 2.66E-D2 2.162E-0l 5.75E-D3 
ce-K,,47 1.47E-D2 1.4D1E-D1 2.D6E-D3 

a: D8-APR-94 ce-Ll, ,47 2.16E-D3 2.D28E-0l 4.38E-D4 
EC, (3+: 12-FEB-9D ,48 2.42E-D2 2.169E-D1 5.25E-D3 

ce-K, , 48 l.13E-D2 1.4D8E-D1 1.59E-D3 
Half-life = 17.3 m ,50. 2.13E-D2 2.258E-0l 4.81E-D3 
Decay mode(8): a, EC, (3+ ce-K, , 50. 4.73E-D2 1.497E-0l 7.D8E-D3 

ce-L1, , 50. 9.39E-D3 2.124E-0l 1.99E-D3 
y(i) E(i) ce-M,,5D 2.82E-D3 2.232E-0l* 6.29E-D4 

Radiation (Bq 8)-1 (MeV) y(i)xE(i) ,51 2.21E-D2 2.3D7E-0l 5.D9E-D3 
ce-K,,51 l.D6E-D2 1.546E-D1 1.63E-D3 

a 1 1.7DE-D5 4.5D2E+DD 7.65E-D5 ,57 9.84E-D3 2.513E-0l 2.47E-D3 
a recoil 1.7DE-D5 l.DOlE-Ol 1.7DE-D6 ce-K,,57 2.6DE-D3 1. 752E-0l 4.56E-D4 ,± 4.27E-D3 5. 11DE-Ol 2.18E-D3 ,60. 7.98E-D3 2.613E-0l 2.D9E-D3 
ce-L1, , 4 5.11E-D2 3.598E-D2 1.84E-D3 ,61 7.98E-D3 2.62DE-D1 2.D9E-D3 
ce-M,,4 1.55E-D2 4.685E-D2* 7.24E-D4 ,64 5.85E-D3 2.7D3E-0l 1.58E-D3 
ce-L1, , 5 2.31E-D2 3.898E-D2 9.DDE-D4 ,68 1.D9E-D2 2.783E-D1 3.D4E-D3 
ce-Ll,,6 2.33E-D2 4.498E-D2 1.D5E-D3 ce-K,,68 2.16E-D3 2.D22E-0l 4.37E-D4 
ce-L2, , 7 8.D5E-D3 5.388E-D2 4.34E-D4 ,72 5.D5E-D3 2.878E-0l 1.45E-D3 
ce-L3, , 7 7.8DE-D3 5.548E-D2 4.33E-D4 ,77 5.59E-D3 3.D91E-D1 1. 73E-D3 
,8 5.D5E-D2 6.76DE-D2 3.42E-D3 ,78 8.78E-D3 3.148E-D1 2.76E-D3 
Ce-L1, , 8 l.14E-D1 5.418E-D2 6. 17E-D3 ,79 5.D5E-D3 3.2D4E-D1 1.62E-D3 
ce-L2, , 8 4.82E-D2 5.478E-D2 2.64E-D3 ,81 l.12E-D2 3.287E-0l 3.67E-D3 
ce-L3, , 8 3.7DE-D2 5.638E-D2 2.D9E-D3 ce-K,,81 1.78E-D3 2.526E-0l 4.51E-D4 
ce-M,,8 4.77E-D2 6.5D5E-D2* 3.lOE-D3 ,82 9.84E-D3 3.364E-D1 3.31E-D3 
ce-N+,,8 1.45E-D2 6.76DE-D2* 9.82E-D4 ,85 5.32E-D3 3.558E-0l l.89E-D3 
,9 2.26E-0l 7.D7DE-D2 l.6DE-D2 ,86 5.85E-D3 3.645E-0l 2.13E-D3 
Ce-L1,,9 4.8DE-D1 5.728E-D2 2.75E-D2 ,87 6.65E-D3 3.664E-0l 2.44E-D3 
ce-L2, , 9 4.69E-D2 5.788E-D2 2.72E-D3 ,90. 4.26E-D3 3.791E-0l l.61E-D3 
ce-M,,9 l.22E-D1 6.815E-D2* 8.35E-D3 ,92 5.D5E-D2 3.943E-D1 1.99E-D2 
ce-N+,,9 3.78E-D2 7.D7DE-D2* 2.67E-D3 ce-K, , 92 5.84E-D3 3.182E-0l l.86E-D3 
ce-K, ,11 5.31E-D2 9.389E-D3 4.99E-D4 ,93 9.31E-D3 3.989E-0l 3.71E-D3 
ce-L1, , 11 7.89E-D3 7.2D8E-D2 5.69E-D4 ,95 3.72E-D3 4.D83E-0l l.52E-D3 
,14 5.32E-D2 9.27DE-D2 4.93E-D3 ,96 l.D9E-D2 4.155E-D1 4.53E-D3 
ce-K" 14 3A6E-D1 l.659E-D2 5.74E-D3 ,97 3.72E-D3 4. 166E-0l 1.55E-D3 
ce-L1, , 14 5.14E-D2 7.928E-D2 4.D7E-D3 ,98 3.46E-D3 4.233E-D1 1.46E-D3 
ce-M, ,14 1.31E-D2 9.0l5E-D2* l.18E-D3 ,99 3.46E-D3 4.375E-0l l.51E-D3 
,16 2.42E-D2 l.17DE-0l 2.83E-D3 ,101 5.D5E-D3 4.488E-D1 2.27E-Q3 
ce-K, , 16 l.45E-D2 4.D89E-D2 5.93E-D4 ,10.5 3.99E-D3 4.678E-0l l.87E-D3 
Ce-L2, , 16 1.8DE-D2 l.D42E-0l 1.88E-D3 ,106 1.6DE-D2 4.713E-0l 7.52E-D3 
ce-L3, , 16 l.46E-D2 l.D58E-D1 1.55E-D3 ,107 9.84E-D3 4.756E-0l 4.68E-D3 
ce-M, , 16 8.82E-D3 1. 144E-0l* 1.0lE-D3 ,108 3.46E-D3 4.8D9E-0l l.66E-D3 
ce-K, , 21 l.27E-D2 6.299E-D2 7.99E-D4 ,110. 3.72E-D3 4.969E-0l l.85E-D3 
ce-K, , 22 1.52E-D2 6.359E-D2 9.65E-D4 ,111 l.49E-D2 4.994E-D1 7.44E-D3 
,24 l.OlE-D2 l.444E-0l 1.46E-D3 ,112 4.26E-D3 5.314E-0l 2.26E-D3 
ce-K, , 24 l.39E-D2 6.829E-D2 9.46E-D4 ,113 l.17E-D2 5.323E-D1 6.23E-D3 
,26 1.25E-D2 l.493E-0l 1.87E-D3 ,115 2.31E-D1 5.483E-0l l.27E-D1 
ce-K, , 26 1. 75E-D2 7.319E-D2 1. 28E-D3 ce-K" 115 1.27E-D3 4.722E-D1 6.DDE-D4 
,27 3.D6E-D1 1.548E-D1 4.74E-D2 ,117 3.99E-D3 5.694E-0l 2.27E-D3 
ce-K,,27 5.26E-D2 7.869E-D2 4.14E-D3 ,118 5.59E-D3 5.8D8E-D1 3.24E-D3 
ce-L1, , 27 8.13E-D3 1.414E-0l l.15E-D3 , 121 3.46E-D2 6.105E-0l 2. 11E-D2 
ce-M, , 27 2.68E-D3 l.522E-0l* 4.D8E-D4 ,122 2.93E-D3 6.128E-0l 1. 79E-D3 
ce-K, , 28 5.7DE-D3 7.869E-D2 4.49E-D4 ,123 l.OlE-D2 6.316E-D1 6.38E-D3 
ce-K,,29 5.7DE-D3 7.869E-D2 4.49E-D4 ,124 9.D4E-D3 6.326E-D1 5.72E-D3 
,3D 1.46E-D2 1.614E-D1 2.36E-D3 ,125 2.39E-D3 6.369E-D1 l.52E-D3 
ce-K,,3D 1.55E-D2 8.529E-D2 1.32E-D3 , 127 2.93E-D3 7.D78E-D1 2.D7E-D3 
,33 9.31E-D3 1.698E-0l l.58E-D3 ,128 2.13E-D2 7.D98E-D1 l.51E-D2 
,37 l.97E-D2 l.827E-0l 3.6DE-D3 ,129 1.28E-D1 7.312E-D1 9.34E-D2 
ce-K, , 37 l.86E-D2 l.D66E-0l 1.98E-D3 ,130. 3.19E-D3 7.4D5E-0l 2.36E-D3 
ce-L1, , 37 2.73E-D3 1.693E-0l 4.62E-D4 ,131 3.99E-D3 8.106E-0l 3.23E-D3 
ce-K, , 38 4.74E-D3 l.D71E-D1 5.D8E-D4 ,132 2.66E-D3 8.233E-0l 2.19E-D3 
,39 2.66E-D1 l.92DE-0l 5.11E-D2 Ka, X-ray 8.49E-D1 6.49DE-D2 5.51E-D2 
ce-K, , 39 l.74E-0l l.159E-0l 2.D2E-D2 Ka2 X-ray 4.94E-0l 6.329E-D2 3.13E-D2 
ce-L1, , 39 2.52E-D2 l.786E-0l 4.51E-D3 Ki31 X-ray 1.9DE-0l 7.356E-D2 l.4DE-D2 
ce-L2, , 39 8.D1E-D3 l.792E-D1 l.44E-D3 Ki32 X-ray 7.56E-D2 7.566E-D2 5.72E-D3 
ce-L3, , 39 4.D4E-D3 l.8D8E-0l 7.31E-D4 Ki33 X-ray 9.9DE-D2 7.32DE-D2 7.24E-D3 
ce-M,,39 8.85E-D3 1.894E-0l* l.68E-D3 La X-ray 3.55E-D1 9.167E-D3* 3.26E-D3 
ce-N+, , 39 2.72E-D3 l.92DE-0l* 5.22E-D4 Li3 X-ray 3.97E~D1 l.D75E-D2* 4.26E-D3 
,43 1.6DE-D2 2.D93E-D1 3.34E-D3 Auger-KLL 4.14E-D2 . 5.D94E-D2* 2.11E-D3 
ce-K, -Y 43 l.D3E-D2 l.332E-0l l.37E-D3 Auger-KLX 2.27E-D2 6.111E-D2* 1.39E-D3 
,45 1.2DE-D2 2.117E-D1 2.53E-D3 Auger-LMM l.D6E+DD 7.31DE-D3* 7.76E-D3 
ce-K, , 45 5.14E-D3 l.356E-0l 6.96E-D4 
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lAERI-Data/Code 99-035 

Auger-LMX 
Auger-LXY 
Auger-MXY 

6.79E-Ol 
1.l2E-01 
4.13E+00 

9.550E-03* 6.48E-03 
1.l29E-02* 1.26E-03 
2.356E-03* 9.73E-03 

Listed X, 'Y and 'Y± radiations 
Omitted X, 'Y and 'Y± radiations" 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations" 
Listed Q and Q recoil radiations 
Listed radiations 
Omitted radiations" 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.200 % to L:y(i) xE(i) in its category. 

6.77E-01 
4.86E-02 
1.73E-01 
3.04E-02 
7.82E-05 
8.50E-01 
7.90E-02 

Os-180 daughter, yield 1. 7E-05, is radioactive. 
Ir-184 daughter, yield l.OOE+OO, is radioactive. 
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78-Pt-187 

Half-life = 2.35 h 
Decay mode(s): EC, (3+ 

y(i) E(i) 
Radiation (Bq s)-l (MeV) 

{3+ 3 4.29E-04 4.367E-01* 
{3+ 5 2.95E-03 5.261E-01* 
{3+ 6 8.87E-04 5.275E-01* 
{3+ 7 9.17E-04 5.646E-01* 
{3+ 8 l.37E-03 6.723E-01* 
{3+ 9 3.22E-04 6.841E-01* 
{3+ 10 2.93E-03 7.152E-01* 
{3+ 11 l.03E-02 7.492E-01* 
{3+ 12 6.63E-04 7.630E-01* 
{3+ 13 8.19E-03 8.031E-01* 
{3+ 14 l.07E-02 8.383E-Ol* 
{3+ 15 8.97E-03 8.399E-Ol* 
{3+ 16 8.78E-03 8:871E-01* 
'Y± 1.l6E-01 5.nOE-01 
Ce-L1, 'Y 1 1.76E-02 6.267E-02 
ce-L2, 'Y 1 7.45E-03 6.327E-02 
Ce-L3, 'Y 1 9.79E-03 6.487E-02 
ce-M, 'Y 1 9.16E-03 7.354E-02* 
ce-N+, 'Y 1 2.89E-03 7.609E-02* 

'Y 3 2.02E-02 8.305E-02 
ce-K, 'Y 3 1.77E-01 6.939E-03 
Ce-L1, 'Y 3 2.63E-02 6.963E-02 
Ce-L2, 'Y 3 4.18E-03 7.023E-02 
ce-M, 'Y 3 7.51E-03 8.050E-02* 
ce-N+, 'Y 3 2.32E-03 8.305E-02* 
'Y4 7.66E-03 9.147E-02 
ce-K, 'Y 5 7.80E-03 2.142E-02 
ce-L2, 'Y 5 2.95E-03 8.471E-02 
ce-L3, 'Y 5 2.47E-03 8.631E-02 
ce-M, 'Y 5 1.65E-03 9.498E-02* 
'Y6 8.80E-02 1.064E-01 
ce-K, 'Y 6 6.20E-02 3.032E-02 
ce-L1, 'Y 6 7.64E-03 9.301E-02 
ce-L2, 'Y 6 1.01E-01 9.361E-02 
Ce-L3, 'Y 6 8.47E-02 9.521E-02 
ce-M, 'Y 6 4.96E-02 1.039E-01* 
ce-N+, 'Y 6 1.51E-02 1.064E-01* 
'Y7 5.72E-02 1.l01E-01 
ce-K, 'Y 7 1.68E-01 3.394E-02 
ce-L1, 'Y 7 2.47E-02 9.663E-02 
Ce-L2, 'Y 7 1.97E-02 9.723E-02 
ce-L3, 'Y 7 1.47E-02 9.883E-02 
ce-M, 'Y 7 1.45E-02 1.075E-01* 
ce-N+, 'Y 7 4.46E-03 1.l01E-01* 

'Y 8 2.90E-02 1.220E-01 
ce-K, 'Y 8 8.31E-02 4.588E-02 
Ce-L1, 'Y 8 1.23E-02 1.086E-01 
ce-L2, 'Y 8 1.87E-03 1.092E-Ol 
ce-M, 'Y 8 3.44E-03 1.194E-Ol* 
'Y1O 4.05E-03 1.595E-01 
ce-K, 'Y 10 5.58E-03 8.338E-02 
'Y 13 7.04E-03 1.750E-01 
ce-K, 'Y 13 4.91E-03 9.888E-02 
'Y 14 1.32E-02 1.862E-Ol 
ce-K, 'Y 14 7.67E-03 1.l01E-01 
Ce-L1, 'Y 14 1.67E-03 1.728E-01 
Ce-L2, 'Y 14 2.11E-02 1.734E-01 
Ce-L3, 'Y 14 1.16E-02 1.750E-01 
ce-M, 'Y 14 9.19E-03 1.836E-01* 
ce-N+, 'Y 14 2.81E-03 1.862E-Ol* 
'Y 15 3.87E-02 1.869E-Ol 
ce-K, 'Y 15 7.89E-03 1.108E-Ol 

20-FEB-91 

y(i)xE(i) 

l.87E-04 
l.55E-03 
4.68E-04 
5.18E-04 
9.18E-04 
2.20E-04 
2.09E-03 
7.74E-03 
5.06E-04 
6.58E-03 
8.99E-03 
7.53E-03 
7.79E-03 
5.92E-02 
l.lOE-03 
4.71E-04 
6.35E-04 
6.74E-04 
2.20E-04 
1.68E-03 
l.23E-03 
1.83E-03 
2.93E-04 
6.05E-04 
1.93E-04 
7.00E-04 
1.67E-04 
2.50E-04 
2.13E-04 
l.57E-04 
9.37E-03 
1.88E-03 
7.lOE-04 
9.48E-03 
8.06E-03 
5.16E-03 
1.61E-03 
6.29E-03 
5.72E-03 
2.39E-03 
1.92E-03 
1.45E-03 
1.55E-03 
4.91E-04 
3.54E-03 
3.81E-03 
1.34E-03 
2.05E-04 
4.11E-04 
6.46E-04 
4.65E-04 
1.23E-03 
4.85E-04 
2.46E-03 
8.45E-04 
2.89E-04 
3.65E-03 
2.03E-03 
1.69E-03 
5.23E-04 
7.24E-03 
8.75E-04 



lAERI-Data/Code 99-035 

ce-L1 , 'Y 15 9.4lE-04 1.735E-01 l.63E-04 'Y 56 1.14E-02 7.927E-Ol 9.07E-03 
ce-L2, 'Y 15 3.55E-03 1.74lE-01 6.l8E-04 'Y 57 8.80E-03 7.967E-Ol 7.0lE-03 
Ce-L3, 'Y 15 2.40E-03 1.757E-01 4.2lE-04 'Y 58 l.06E-02 8.l65E-01 8.62E-03 
ce-M, 'Y 15 1.75E-03 l.843E-Ol* 3.23E-04 'Y 59 3.70E-02 8.l93E-01 3.03E-02 
'Y 16 9.50E-03 1.896E-01 l.80E-03 ce-K, 'Y 59 6.39E-04 7.432E-Ol 4.75E-04 
ce-K, 'Y 16 6.44E-03 1.135E-Ol 7.3lE-04 'Y 60 9.68E-03 8.611E-Ol 8.34E-03 
Ce-Ll, 'Y 16 9.34E-04 1.762E-01 l.65E-04 'Y 61 6.60E-03 8.9l8E-01 5.89E-03 
'Y 17 7.48E-03 1.992E-01 l.49E-03 'Y 62 l.76E-02 8.954E-Ol l.58E-02 
'Y 19 6.42E-02 2.0l5E-01 1.29E-02 'Y 63 l.76E-02 9.l27E-01 1.6lE-02 
ce-K, 'Y 19 3.57E-03 1.254E-01 4.47E-04 'Y 64 1.58E-02 9.779E-Ol 1.55E-02 
'Y 20 6.86E-03 2.0l8E-01 1.39E-03 'Y 65 l.67E-02 1.145E+00 l.92E-02 
ce-K, 'Y 20 4.90E-03 l.257E-01 6.l5E-04 'Y 66 1.06E-02 1.149E+00 l.2lE-02 
'Y 21 8.36E-03 2.052E-Ol l.72E-03 'Y 67 1.14E-02 1.l57E+00 l.32E-02 
ce-K, 'Y 21 1.35E-03 1.29lE-01 l.74E-04 'Y 68 2.38E-02 l.255E+00 2.98E-02 
'Y 22 8.80E-03 2.448E-Ol 2.l5E-03 ce-K, 'Y 68 l.4lE-04 1.179E+00 1.67E-04 
ce-K, 'Y 22 3.69E-03 l.687E-01 6.22E-04 'Y 69 9.68E-03 1.270E+00 l.23E-02 
'Y 23 6.l6E-03 2.45lE-01 l.5lE-03 Ka} X-ray 6.60E-Ol 6.490E-02 4.28E-02 
ce-K, 'Y 23 2.57E-03 1.690E-01 4.35E-04 Ka2 X-ray 3.84E-Ol 6.329E-02 2.43E-02 
'Y 24 3.70E-02 2.476E-Ol 9.l5E-03 K;3} X-ray l.48E-01 7.356E-02 l.09E-02 
ce-K, 'Y 24 l.50E-02 l.715E-01 2.57E-03 K;32 X-ray 5.87E-02 7.566E-02 4.44E-03 
ce-L 1 , 'Y 24 2.2lE-03 2.342E-Ol 5.l7E-04 K;33 X-ray 7.68E-02 7.320E-02 5.62E-03 
'Y 25 4.40E-03 2.8l6E-01 l.24E-03 La X-ray 2.3lE-01 9.l67E-03* 2.l2E-03 
'Y 26 2.38E-02 2.82lE-01 6.70E-03 L;3 X-ray 2.38E-Ol 1.076E-02* 2.56E-03 
'Y 27 l.67E-02 2.849E-Ol 4. 76E-03 Auger-KLL 3.2lE-02 5.094E-02* l.64E-03 
ce-K, 'Y 27 1.15E-03 2.088E-Ol 2.4lE-04 Auger-KLX l.76E-02 6.11lE-02* l.08E-03 
'Y 28 1.23E-02 2.849E-Ol 3.5lE-03 Auger-KXY 2.79E-03 7.094E-02* l.98E-04 
ce-K, 'Y 28 3.40E-03 2.088E-Ol 7.lDE-04 Auger-LMM 6.56E-Ol 7.2l4E-03* 4.73E-03 
'Y 29 2.64E-02 2.849E-Ol 7.52E-03 Auger-LMX 4.l5E-01 9.44lE-03* 3.92E-03 
ce-K, 'Y 29 7.29E-03 2.088E-Ol 1.52E-03 Auger-LXY 6.82E-02 l.117E-02* 7.62E-04 
Ce-Lb 'Y 29 l.07E-03 2.715E-Ol 2.9lE-04 Auger-MXY 2.54E+00 2.370E-03* 6.02E-03 
'Y 30 1.10E-02 3.003E-Ol 3.30E-03 ~E 6.22E-Ol 3.705E-04* 2.30E-04 
ce-K, 'Y 30 2.63E-03 2.242E-Ol 5.90E-04 
'Y 31 4.3lE-02 3.047E-Ol 1.3lE-02 Listed X, 'Y and 'Y± radiations 6.l4E-01 
ce-K, 'Y 31 2.50E-03 2.286E-Ol 5. 72E-04 Omitted X, 'Y and 'Y± radiations** l.8lE-03 
'Y 32 1.85E-02 3.ll8E-01 5.76E-03 Listed {3, ce and Auger radiations l.47E-01 
ce-K, 'Y 32 4.00E-03 2.356E-Ol 9.42E-04 Omitted {3, ce and Auger radiations** 7.9lE-03 
Ce-Ll, 'Y 32 5.87E-04 2.983E-Ol l.75E-04 Listed radiations 7.60E-Ol 
'Y 33 7.04E-03 3.298E-Ol 2.32E-03 Omitted radiations** 9.72E-03 
ce-K, 'Y 33 l.05E-03 2.537E-Ol 2.67E-04 
'Y 34 2.55E-03 3.329E-Ol 8.50E-04 * Average energy (MeV) 
'Y 35 7.22E-03 3.6l3E-01 2.6lE-03 ** Each omitted transition contributes 
ce-K, 'Y 35 l.05E-03 2.852E-Ol 3.00E-04 <0.100 % to I>(i)xE(i) in its category. 
'Y 37 3.6lE-03 3.765E-Ol l.36E-03 
ce-K, 'Y 37 7.87E-04 3.004E-Ol 2.36E-04 Ir-187 daughter is radioactive. 
'Y 38 4.05E-03 3.85lE-01 l.56E-03 
'Y 39 7.04E-03 3.888E-Ol 2.74E-03 
'Y 40 1.58E-02 4.008E-Ol 6.35E-03 
'Y 41 2.20E-02 4.272E-Ol 9.40E-03 
ce-K, 'Y 41 2.05E-03 3.511E-Ol 7.2lE-04 
'Y 42 1.14E-02 4.806E-Ol 5.50E-03 
ce-K, 'Y 42 7.82E-04 4.045E-Ol 3.l6E-04 
'Y 43 1.23E-02 4.866E-Ol 5.99E-03 
'Y 44 3.52E-03 4.920E-Ol l.73E-03 
'Y 45 l.32E-02 5.078E-Ol 6.70E-03 
ce-K, 'Y 45 7.81E-04 4.317E-Ol 3.37E-04 
'Y 46 1.41E-02 5.117E-01 7.20E-03 
ce-K, 'Y 46 8.l7E-04 4.356E-Ol 3.56E-04 
'Y 47 6.5lE-03 5.300E-Ol 3.45E-03 
ce-K, 'Y 47 3.45E-04 4.539E-Ol l.56E-04 
'Y 48 5.54E-03 5.365E-0l 2.97E-03 
'Y 49 l.32E-02 6.225E-Ol 8.22E-03 
ce-K, 'Y 49 4.61E-04 5.464E-0l 2.52E-04 
'Y 50 2.73E-02 6.296E-Ol l.72E-02 
ce-K, 'Y 50 9.25E-04 5.535E-Ol 5.l2E-04 
'Y 51 8.80E-03 6.960E-Ol 6.l2E-03 
'Y 52 5.l9E-02 7.092E-Ol 3.68E-02 
ce-K, 'Y 52 1.30E-03 6.33lE-01 8.2lE-04 
'Y 53 1.02E-02 7.l26E-01 7.27E-03 
ce-K, 'Y 53 2.52E-04 6.365E-Ol l.60E-04 
'Y 54 5.28E-03 7.320E-Ol 3.86E-03 
'Y 55 8.80E-03 7.902E-Ol 6.95E-03 
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JAERI-Data/Code 99-035 

78-Pt-190 

Half-life = 6.5E+1l Y 
Decay mode(s): a 

Radiation 
y(i) 

(Eq s)-1 
E(i) 

(MeV) 

a 1 
a recoil 

l.OOE+OO 
l.OOE+OO 

3. 181E+OO 
6.844E-02 

Listed a and a recoil radiations 
Listed radiations 

Os-186 daughter is radioactive. 

29-APR-91 

y(i)xE(i) 

3.18E+OO 
6.84E-02 

3.25E+OO 
3.25E+OO 

1~~(6.5Elly) 

0+ 0.0 

0+ 0.0 
-'--18-6-----'-~ <XI 

760S(2.0E+ l5y) 
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Half-life = 44 h 
Decay mode(s): (3-

78-Pt-202 

24-APR-97 

E(i) 
Radiation 

y(i) 
(Eq S)-1 (MeV) y(i)xE(i) 

(3- 1 l.OOE+OO 6.621E-01* 6.62E-01 

Listed (3, ce AND Auger radiations 
Listed radiations 

* Average energy (MeV) 

Au-202 daughter is radioactive. 

2~~Pt(44h) 

0+ 0.0 

6.62E-01 
6.62E-01 

~'-'l:...>..( --"-.) _---=:.:O.-=-O 
ll; 2~~u(28.8s) 



J AERI-Data/Code 99-035 

79-Au-186 ')' 37 2.11E-02 8.816E-01 1.86E-02 
')' 38 3.72E-03 9.051E-01 3.37E-03 

28-FEB-89 ')' 39 3.lOE-03 9.077E-0l 2.81E-03 
')' 40 4.34E-03 9.175E-01 3.98E-03 

Half-life = 10.7 m ')' 41 2.48E-03 9.273E-0l 2.30E-03 
Decay mode(s): Ee, (3+ ')' 43 1.30E-02 9.845E-0l 1.28E-02 

')' 44 1.36E-02 1.031E+00 1.41E-02 
y(i) E(i) ')' 45 4.22E-03 1.098E+00 4.63E-03 

Radiation (Bq s)-1 (MeV) y(i)xE(i) ')' 46 4.34E-03 1.122E+00 4.87E-03 
')' 47 4.15E-03 1. 143E+00 4.75E-03 

(3+ 1 1.44E-02 1. 295E+00' 1.86E-02 ')' 48 6.20E-03 1. 176E+00 7.29E-03 
(3+ 2 9.13E-03 1.300E+00· 1.19E-02 ')' 49 6.20E-03 1.181E+00 7.33E-03 
(3+ 3 3.49E-03 1. 326E+00' 4.62E-03 ')' 50 8.68E-03 lo203E+OO lo04E-02 
(3+ 4 8.52E-03 1.445E+OO· 1.23E-02 ')' 51 3.72E-02 1.216E+00 4.52E-02 
(3+ 5 2.98E-02 lo471E+00' 4.38E-02 ')' 52 9.92E-03 1. 226E+00 lo22E-02 
(3+ 6 1.85E-03 1.482E+00· 2.74E-03 ')' 53 4.96E-03 lo271E+00 6.30E-03 
(3+ 7 2.46E-03 1. 546E+00' 3.81E-03 ')' 54 2.05E-02 1. 289E+00 2.64E-02 
(3+ 8 4.lOE-03 lo564E+00' 6.42E-03 ')' 55 4.96E-03 1. 324E+00 6.57E-03 
(3+ 9 1.74E-03 1.574E+00· 2.74E-03 ')' 56 4.96E-03 1.345E+00 6.67E-03 
(3+ 10 7.59E-03 1.662E+00· 1. 26E-02 ')' 57 3.41E-03 1.400E+00 4.77E-03 
(3+ 11 1.95E-02 1.667E+00· 3.25E-02 ')' 58 4.71E-03 1.441E+00 6.79E-03 
(3+ 12 4.31E-03 1.687E+00· 7.27E-03 ')' 59 9.92E-03 1. 533E+00 1.52E-02 
(3+ 13 1.39E-02 1.751E+00· 2.43E-02 ')' 60 4.34E-03 1. 589E+00 6.90E-03 
(3+ 14 9.34E-03 1. 773E+00' lo66E-02 ')' 61 1. 24E-02 1. 726E+00 2. 14E-02 
(3+ 15 2.05E-02 1.857E+00· 3.81E-02 ')' 62 1.86E-02 1. 738E+00 3.23E-02 
(3+ 16 3.59E-02 1.873E+00· 6.73E-02 ')' 63 1.98E-02 2.025E+00 4.02E-02 
(3+ 17 3.28E-02 1.946E+00· 6.39E-02 ')' 64 2.85E-02 2.036E+00 5.81E-02 
(3+ 18 4.21E-02 2.034E+00· 8.56E-02 Ka1 X-ray 2.92E-01 6.683E-02 1.95E-02 
(3+ 19 9.03E-02 2.088E+00· 1. 89E-0l Ka2 X-ray l.71E-0l 6.512E-02 1.l1E-02 
(3+ 20 1.64E-0l 2.226E+00· 3.66E-01 KtJ1 X-ray 6.61E-02 7.575E-02 5.01E-03 
')'± 1.03E+00 5. 110E-0l 5.27E-01 KtJ2 X-ray 2.66E-02 7.792E-02 2.07E-03 
')' 1 6.20E-01 1.915E-01 1.19E-01 KtJ3 X-ray 3.45E-02 7.537E-02 2.60E-03 
ce-K, ')' 1 1.18E-01 1.131E-0l 1.34E-02 Auger-LMM 2.68E-01 7.395E-03· 1.98E-03 
ce-Ll, ')' 1 1.45E-02 1.776E-01 2.58E-03 Auger-LMX lo71E-Ol 9.697E-03· 1.66E-03 
ce-L2, ')' 1 5.61E-02 1.782E-0l 1.00E-02 Auger-MXY 1.06E+00 2.471E-03· 2.61E-03 
Ce-L3, ')' 1 3.68E-02 1.799E-0l 6.63E-03 
ce-M, ')' 1 2.74E-02 1.889E-0l· 5. 17E-03 Listed X, ')' and ')'± radiations 1. 46E+00 
ce-N+, ')' 1 8.36E-03 1.915E-0l· 1.60E-03 Omitted X, ')' and ')'± radiations" 7.41E-03 
')'2 2.05E-02 2.050E-01 4.19E-03 Listed (3, ce and Auger radiations 1.09E+00 
ce-K, ')' 2 1.42E-02 1.266E-01 1. 79E-03 Omitted (3, ce and Auger radiations'· 1.61E-02 
')'5 8.68E-03 2.579E-0l 2.24E-03 Listed radiations 2.56E+00 
,),7 1.36E-02 2.797E-01 3.82E-03 Omitted radiations·· 2.35E-02 
')' 8 2.54E-01 2.986E-01 7.59E-02 
ce-K, ')' 8 1.58E-02 2.202E-0l 3.49E-03 * Average energy (MeV) 
')'10 8.06E-03 3.268E-0l 2.63E-03 ** Each omitted transition contributes 
')'11 1.30E-02 3.494E-01 4.55E-03 <0.100 % to Ly(i)xE(i) in its category. 
')' 12 lo86E-02 3.843E-0l 7. 15E-03 
')' 13 1.05E-02 3.870E-01 4.08E-03 Pt-186 daughter is radioactive. 
')' 14 8.49E-02 4.155E-0l 3.53E-02 
ce-K, ')' 14 8.38E-03 3.371E-0l 2.82E-03 
')' 15 6.20E-03 4.239E-0l 2.63E-03 
')' 16 1.80E-02 4.303E-01 7.74E-03 
')'17 1.84E-02 4.403E-0l 8.lOE-03 
')' 19 1.30E-02 4.663E-01 6.07E-03 
ce-K, ')' 20 8.20E-03 3.932E-01 3.22E-03 
')' 21 2.17E-02 5.013E-01 1.09E-02 
ce-K, ')' 22 3.33E-02 5.288E-0l 1.76E-02 
ce-Ll, ')' 22 5.34E-03 5.933E-0l 3. 17E-03 
')' 23 1.24E-02 6.072E-Ol 7.53E-03 
')' 24 lo49E-02 6.094E-0l 9.07E-03 
')' 25 3.10E-03 6. 156E-0l 1.91E-03 
')' 26 3.29E-02 6.765E-01 2.22E-02 
')' 27 5.58E-03 7.044E-0l 3.93E-03 
ce-K, ')' 28 9.33E-03 6.540E-01 6.lOE-03 
')'29 1.05E-01 7.654E-01 8.07E-02 
')' 30 1.24E-02 7.91OE-0l 9.81E-03 
')' 31 3.lOE-03 7.964E-0l 2.47E-03 
')' 32 5.33E-02 7.987E-01 4.26E-02 
')' 33 1.30E-02 7.999E-Ol 1.04E-02 
')' 34 1.30E-02 8.002E-0l 1.04E-02 
')' 35 3.78E-03 8.107E-0l 3.07E-03 
')' 36 1. 24E-02 8.731E-Ol 1.08E-02 
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JAERI-Data/Code 99-035 

I~Au(lO.7m) 
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JAERI-Data/Code 99-035 

79-Au-190 "I 82 8.54E-03 l.836E+00 1.57E-02 
"1 83 3.29E-03 1. 844E+00 6.07E-03 

14-DEC-90 "184 3.01E-03 l.851E+OO 5.57E-03 
"1 85 9.80E-03 l.865E+00 l.83E-02 

Half-life = 42.8 m "1 86 2.59E-03 1.871E+00 4.85E-03 
Decay mode(s): EC, (3+ "1 87 6.09E-03 1.880E+OO l.14E-02 

"1 88 6.09E-03 1. 880E+OO l.14E-02 
y(i) E(i) "1 90 2.80E-03 l.905E+OO 5.33E-03 

Radiation (Bq s)-1 (MeV) y(i)xE(i) "I 91 l.05E-02 l.920E+OO 2.02E-02 
"1 92 2.45E-03 1.937E+00 4.75E-03 

(3+ 10 1.40E-03 4.822E-01* 6.74E-04 "1 96 3.08E-03 1. 973E+OO 6.08E-03 
(3+ 14 9.28E-04 7.041E-0l* 6.53E-04 ce-K, "I 99 1.18E-03 l.947E+OO 2.29E-03 
(3+ 15 3.99E-03 7.657E-01* 3.06E-03 "I 101 3.08E-03 2.040E+OO 6.28E-03 
(3+ 16 1.19E-03 8.253E-01* 9.80E-04 "I 102 2.38E-03 2.061E+00 4.91E-03 
(3+ 17 2.30E-03 9.168E-01* 2.10E-03 ce-K, "I 103 2.0lE-03 l.983E+OO 3.99E-03 
(3+ 18 5.29E-03 9.29lE-01* 4.9lE-03 ce-L1, "I 103 3.15E-04 2.047E+OO 6.44E-04 
(3+ 19 4.99E-03 1.002E+OO* 5.00E-03 "I 104 5.60E-03 2.082E+00 1.17E-02 
(3+ 20 4.59E-03 1.128E+OO* 5.18E-03 "I 105 1.12E-02 2.087E+OO 2.34E-02 
(3+ 21 2.20E-03 1. 115E+00* 2.45E-03 "I 106 2.17E-02 2.097E+00 4.55E-02 
(3+ 22 2.99E-02 1. 273E+OO* 3.8lE-02 "I 109 9.52E-03 2. 132E+OO 2.03E-02 
(3+ 23 7.29E-02 l.41OE+OO* 1.03E-01 "I 111 3.08E-03 2. 150E+OO 6.62E-03 
(3+ 24 3.99E-03 1.544E+OO* 6.16E-03 "I 113 1.47E-02 2.213E+OO 3.25E-02 
'Y± 2.69E-01 5.110E-01 1.38E-01 "I 114 5.60E-03 2.243E+00 1.26E-02 
"I 7 7.00E-01 2.958E-0l 2.07E-01 "I 116 4.20E-03 2. 271 E+OO 9.54E-03 
ce-K, "I 7 4.46E-02 2.174E-01 9.70E-03 "I 117 5.39E-03 2.278E+00 1.23E-02 
ce-L1, "I 7 5.86E-03 2.819E-01 1.65E-03 "I 118 5.39E-03 2.278E+00 1.23E-02 
ce-L2, "I 7 9.99E-03 2.825E-01 2.82E-03 "I 120 4.69E-03 2.315E+OO 1.09E-02 
Ce-L3, "I 7 5.30E-03 2.843E-0l 1.51E-03 "I 121 3.15E-03 2.325E+OO 7.33E-03 
ce-M, "I 7 5.28E-03 2.932E-0l* 1.55E-03 "I 122 3.85E-03 2.334E+OO 8.99E-03 
"1 8 2.31E-01 3.018E-01 6.97E-02 "I 123 5.04E-02 2. 383E+OO 1.20E-01 
ce-K, "I 8 1.40E-02 2.234E-01 3. 13E-03 "I 124 3.50E-03 2.401E+00 8.40E-03 
Ce-L2, "I 8 3.03E-03 2.885E-0l 8.75E-04 "I 125 4.76E-02 2.416E+OO l.15E-01 
"1 9 4.62E-02 3. 190E-01 1.47E-02 "I 126 4.20E-03 2.428E+OO 1.02E-02 
ce-K, "I 9 2.44E-03 2.406E-01 5.88E-04 "I 127 2.59E-03 2.436E+00 6.3lE-03 
"I 14 3.68E-02 4.412E-0l 1.62E-02 ce-K, "I 128 4.51E-03 2.370E+OO 1.07E-02 
"I 21 9.31E-02 5.977E-01 5.56E-02 ce-L1, "I 128 6.86E-04 2.435E+00 1.67E-03 
ce-K, "I 21 1.16E-03 5.193E-01 6.03E-04 "I 129 1.26E-02 2.452E+OO 3.09E-02 
"I 22 1.48E-02 6.052E-01 8.94E-03 "I 130 1.l9E-02 2.470E+OO 2.94E-02 
"1 23 1.54E-02 6. 162E-0l 9.49E-03 "I 131 1.27E-02 2.498E+00 3.16E-02 
"124 2.38E-02 6.209E-01 1.48E-02 "I 137 6.65E-03 2.636E+OO 1. 75E-02 
"1 25 2.94E-02 6.25lE-0l 1.84E-02 "I 138 2.1OE-03 2.643E+OO 5.55E-03 
ce-K, "I 28 2.0lE-03 5.969E-01 1.20E-03 "I 139 2.38E-02 2.658E+00 6.33E-02 
"1 29 8.82E-03 7.299E-01 6.44E-03 "I 140 7.35E-03 2. 680E+00 1.97E-02 
ce-K, "I 32 1.17E-03 7.191E-01 8.40E-04 "I 141 1.34E-02 2.685E+OO 3.61E-02 
ce-K, "I 37 1.26E-02 8.289E-0l 1.05E-02 "I 142 2.38E-03 2.697E+OO 6.42E-03 
ce-L1, "I 37 1.99E-03 8.934E-01 1.78E-03 "I 144 4.20E-02 2. 753E+OO 1.16E-01 
"I 41 6.58E-03 9.874E-01 6.50E-03 "I 145 7.2lE-03 2.771E+00 2.00E-02 
"1 43 5.8lE-03 l.OO5E+OO 5.84E-03 "I 146 1.96E-03 2.843E+OO 5.57E-03 
"147 3.43E-02 1.058E+OO 3.63E-02 "I 147 7.98E-03 2.875E+00 2.29E-02 
ce-K, "I 48 8. 17E-03 1.021E+OO 8.34E-03 "I 148 7.70E-03 2.881E+00 2.22E-02 
ce-L1, "I 48 1.28E-03 1.086E+00 1.39E-03 "I 149 1.61E-03 2.921E+OO 4.70E-03 
"1 49 1.43E-02 l.139E+OO 1.63E-02 "I 150 7.49E-03 2.942E+OO 2.20E-02 
"I 51 7.14E-03 l.16lE+OO 8.29E-03 "I 151 9.1OE-03 2.957E+00 2.69E-02 
"1 54 8.96E-03 1. 280E+OO 1.15E-02 "I 152 1.05E-02 2.960E+OO 3.11E-02 
"1 55 8.12E-03 1.305E+OO 1.06E-02 "I 153 1.12E-02 2.981E+OO 3.34E-02 
"1 56 3.92E-03 1.308E+OO 5.13E-03 "I 154 2.31E-03 3.024E+00 6.99E-03 
"157 6.09E-03 1. 346E+00 8.20E-03 "I 155 2.lOE-03 3.036E+OO 6.38E-03 
"1 58 2.24E-02 1.395E+OO 3. 13E-02 "I 156 7.42E-03 3.082E+OO 2.29E-02 
"1 59 5.11E-03 1.402E+OO 7. 16E-03 "I 157 4.76E-03 3.095E+00 1.47E-02 
"1 60 3.92E-02 1.441E+OO 5.65E-02 "I 159 6.30E-03 3. 178E+OO 2.00E-02 
"1 61 5.81E-03 1.462E+00 8.49E-03 "I 160 5.60E-03 3.200E+OO 1.79E-02 
"1 63 3.99E-03 1.50lE+OO 5.99E-03 "I 161 2.03E-03 3.207E+00 6.51E-03 
ce-K, "I 64 2.OlE-03 1.450E+OO 2.92E-03 "I 163 7.00E-03 3.356E+OO 2.35E-02 
"1 65 7.00E-03 1. 582E+00 1. 11E-02 Kc'l X-ray 3.84E-01 6.683E-02 2.56E-02 
ce-K, "I 67 1.60E-03 1. 545E+OO 2.47E-03 KQ2 X-ray 2.24E-01 6.512E-02 1.46E-02 
ce-K, "I 69 9.99E-04 1.560E+OO 1.56E-03 Ki31 X-ray 8.67E-02 7.575E-02 6.57E-03 
"I 70 4.76E-03 1.664E+OO 7.92E-03 Auger-KLL 1.82E-02 5.236E-02* 9.53E-04 
"172 5.88E-03 1.672E+OO 9.83E-03 Auger-KLX 1.00E-02 6.288E-02* 6.32E-04 
"1 73 8.40E-03 1. 739E+OO 1.46E-02 Auger-LMM 3.15E-01 7.372E-03* 2.32E-03 
"174 7.84E-03 1. 76lE+OO 1.38E-02 Auger-LMX 2.01E-01 9.676E-03* 1.94E-03 
"177 2.04E-02 1. 785E+00 3.64E-02 Auger-MXY 1. 23E+00 2.486E-03* 3.07E-03 
"1 78 4.62E-03 1.803E+OO 8.33E-03 
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Listed X, 'Y and 'Y± radiations 
Omitted X, 'Y and 'Y± radiations·· 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations·· 
Listed radiations 
Omitted radiations·· 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.200 % to Ly(i) x E(i) in its category. 

Pt-190 daughter is radioactive. 

lAERI-Data/Code 99-035 

2.1SE+00 
l.43E-Ol 
2.54E-Ol 
1.36E-02 
2.44E+00 
1.57E-Ol 
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JAERI-Data/Code 99-035 

79-Au-191 ce-K, 'Y 35 2.32E-02 1.995E-01 4.62E-03 
ce-L1, 'Y 35 3.43E-03 2.640E-01 9.06E-04 

22-JUN-95 ce-M, 'Y 35 8.70E-04 2.752E-01* 2.40E-04 
'Y 36 2.94E-02 2.804E-01 8.25E-03 

Half-life = 3.18 h ce-K, 'Y 36 2.14E-03 2.020E-01 4.33E-04 
Decay mode(s): Ee, f3+ 'Y 37 6.73E-02 2.839E-01 1.91E-02 

ce-K, 'Y 37 1.82E-02 2.055E-01 3.75E-03 
y(i) E(i) ce-L1, 'Y 37 2.69E-03 2.700E-01 7.27E-04 

Radiation (Bq S)-1 (MeV) y(i)xE(i) ce-M, 'Y 37 7.43E-04 2.813E-01* 2.09E-04 
'Y 38 2.84E-02 2.934E-01 8.33E-03 

'Y± 2.66E-03 5.110E-01 1.36E-03 ce-K, 'Y 38 5.70E-03 2.151E-01 1.23E-03 
ce-M, 'Y 2 9.17E-03 2. 174E-02* 1.99E-04 ce-L1, 'Y 38 8.32E-04 2.796E-01 2.33E-04 
ce-L1, 'Y 3 7.62E-02 1.652E-02 1.26E-03 'Y 42 5.44E-03 3.475E-01 1.89E-03 
ce-M, 'Y 3 2.04E-02 2.775E-02* 5.67E-04 'Y 43 3.11E-02 3.539E-01 1.10E-02 
ce-N+, 'Y 3 7. 11E-03 3.040E-02* 2.16E-04 ce-K, 'Y 43 1.28E-03 2.755E-01 3.52E-04 
Ce-Ll, 'Y 4 3.50E-02 3.449E-02 1.21E-03 'Y 45 4.42E-03 3.687E-01 1.63E-03 
Ce-L3, 'Y 4 1.40E-02 3.681E-02 5.15E-04 'Y 46 4.25E-03 3.766E-01 1.60E-03 
ce-M, 'Y 4 1.36E-02 4.572E-02* 6.21E-04 'Y 47 3.60E-02 3.869E-01 1.39E-02 
ce-N+, 'Y 4 4.45E-03 4.837E-02* 2.15E-04 ce-K, 'Y 47 2.39E-03 3.085E-01 7.38E-04 
ce-L2, 'Y 5 7.58E-02 4.351E-02 3.30E-03 'Y 48 2.72E-02 3.903E-01 1.06E-02 
ce-L3, 'Y 5 7.54E-02 4.522E-02 3.41E-03 ce-K, 'Y 48 3.15E-03 3.119E-01 9.83E-04 
ce-M, 'Y 5 3.93E-02 5.413E-02* 2.13E-03 'Y 49 4.74E-02 3.998E-01 1.90E-02 
ce-N+, 'Y 5 1.19E-02 5.678E-02* 6.75E-04 ce-K, 'Y 49 1.45E-03 3.214E-01 4.68E-04 
'Y7 1.50E-02 9.111E-02 1.36E-03 'Y 50 9.18E-03 4.082E-01 3.75E-03 
Ce-L2, 'Y 7 3.84E-02 7.784E-02 2.99E-03 ce-K, 'Y 50 6.82E-04 3.298E-01 2.25E-04 
Ce-L3, 'Y 7 3.33E-02 7.955E-02 2.65E-03 'Y 51 4.42E-03 4.102E-01 1.81E-03 
ce-M, 'Y 7 1.90E-02 8.846E-02* 1.68E-03 'Y 53 3.69E-02 4.137E-01 1.53E-02 
ce-N+, 'Y 7 5.80E-03 9.111E-02* 5.29E-04 ce-K, 'Y 53 3.64E-03 3.353E-01 1.22E-03 
ce-L2, 'Y 11 1.69E-03 1.187E-01 2.00E-04 ce-L1, 'Y 53 5.37E-04 3.999E-01 2.15E-04 
'Y 12 1.22E-02 1.329E-01 1.63E-03 'Y 54 3.45E-02 4.214E-01 1.45E-02 
ce-K, 'Y 12 2.92E-02 5.450E-02 1.59E-03 ce-K, 'Y 54 2.37E-03 3.430E-01 8. 11E-04 
ce-L1, 'Y 12 4.37E-03 1.190E-01 5.20E-04 'Y 57 5.95E-03 4.423E-Ol 2.63E-03 
ce-K, 'Y 14 1.40E-02 5.770E-02 8.09E-04 'Y 58 3.57E-03 4.466E-01 1.59E-03 
ce-L1, 'Y 14 2.09E-03 1.222E-01 2.55E-04 'Y 60 1.34E-02 4.518E-01 6.07E-03 
'Y 17 8.67E-03 1.475E-01 1.28E-03 ce-K, 'Y 60 1.17E-03 3.735E-01 4.37E-04 
ce-K, 'Y 17 1.21E-02 6.910E-02 8.37E-04 'Y 61 1.34E-02 4.518E-01 6.07E-03 
Ce-Ll, 'Y 17 1.82E-03 1.336E-01 2.43E-04 'Y 63 7.48E-03 4.670E-01 3.49E-03 
ce-K, 'Y 18 5.68E-03 7.858E-02 4.46E-04 ce-K, 'Y 63 5.98E-04 3.886E-01 2.32E-04 
Ce-L2, 'Y 19 1.46E-03 1.441E-01 2.11E-04 'Y 64 3.94E-02 4.780E-01 1.89E-02 
'Y 20 1.48E-02 1.588E-01 2.35E-03 ce-K, 'Y 64 2.00E-03 3.996E-01 7.98E-04 
ce-K, 'Y 20 1.85E-02 8.044E-02 1.49E-03 'Y 65 2.77E-02 4.876E-01 1.35E-02 
ce-Ll, 'Y 20 2.74E-03 1.450E-01 3.97E-04 ce-K, 'Y 65 5.38E-04 4.092E-01 2.20E-04 
'Y 21 3.31E-02 1.665E-01 5.52E-03 'Y 66 5.78E-03 4.957E-01 2.87E-03 
ce-K, 'Y 21 3.61E-02 8.811E-02 3.18E-03 'Y 67 4.59E-03 4.996E-01 2.29E-03 
ce-L1 , 'Y 21 5.35E-03 1.526E-01 8.16E-04 'Y 68 8.67E-03 5.258E-01 4.56E-03 
Ce-L2, 'Y 21 1.75E-03 1.532E-01 2.68E-04 ce-K, 'Y 68 5.08E-04 4.474E-01 2.27E-04 
ce-M, 'Y 21 1.91E-03 1.639E-01* 3.12E-04 'Y 69 3.91E-03 5.326E-01 2.08E-03 
'Y 23 2.74E-02 1.941E-01 5.31E-03 'Y71 8.16E-03 5.387E-01 4.40E-03 
ce-K, 'Y 23 2.13E-02 1.157E-01 2.46E-03 'Y 73 2.21E-03 5.575E-01 1.23E-03 
ce-L1 , 'Y 23 3.16E-03 1.802E-01 5.70E-04 'Y 75 4.93E-03 5.651E-01 2.79E-03 
'Y 25 8.16E-03 2.064E-01 1.68E-03 'Y 79 1.70E-01 5.864E-01 9.97E-02 
ce-K, 'Y 25 4.03E-03 1.280E-01 5.16E-04 ce-K, 'Y 79 8.43E-04 5.080E-01 4.28E-04 
'Y 26 1.39E-02 2.064E-01 2.88E-03 'Y 80 3.40E-03 5.959E-01 2.03E-03 
ce-K, 'Y 26 6.89E-03 1.280E-01 8.81E-04 'Y 82 3.74E-03 6.163E-01 2.30E-03 
ce-L1, 'Y 26 1.03E-03 1.925E-01 1.98E-04 'Y 83 1.09E-02 6.203E-01 6.75E-03 
'Y 27 5.95E-03 2.101E-01 1.25E-03 'Y 84 9.0lE-03 6.259E-01 5.64E-03 
ce-K, 'Y 27 3.86E-03 1.317E-01 5.08E-04 'Y 85 2.04E-03 6.277E-01 1. 28E-03 
'Y 29 9.69E-03 2.444E-01 2.37E-03 'Y 88 2.89E-03 6.597E-01 1.91E-03 
ce-K, 'Y 29' 3.45E-03 1.660E-01 5.73E-04 'Y 90 6.83E-02 6.742E-01 4.61E-02 
'Y 30 7.48E-03 2.475E-01 1.85E-03 'Y 92 5.44E-03 7.020E-01 3.82E-03 
ce-K, 'Y 30 1.22E-03 1.691E-01 2.06E-04 'Y 96 2.04E-03 7.678E-01 1.57E-03 
'Y 31 2.53E-02 2.539E-01 6.43E-03 'Y 97 2.55E-03 7.805E-01 1.99E-03 
ce-K, 'Y 31 2.36E-03 1.756E-01 4.15E-04 'Y 98 7.14E-03 7.928E-01 5.66E-03 
'Y 32 1.55E-02 2.631E-01 4.07E-03 'Y 99 3.57E-03 8.201E-01 2.93E-03 
ce-K, 'Y 32 1.32E-03 1.847E-01 2.44E-04 'Y 101 6.80E-03 8.355E-01 5.68E-03 
'Y 33 1.97E-02 2.683E-01 5.29E-03 'Y 104 3.06E-03 8.596E-01 2.63E-03 
ce-K, 'Y 33 6.53E-03 1.899E-01 1.24E-03 'Y 107 1.87E-03 8.808E-01 1.65E-03 
ce-L1 , 'Y 33 9.65E-04 2.545E-01 2.46E-04 'Y 108 1.36E-03 8.966E-01 1.22E-03 
'Y 34 2.52E-02 2.716E-01 6.83E-03 'Y 117 1.19E-03 1.028E+00 1.22E-03 
ce-K, 'Y 34 5.29E-03 1.933E-01 1.02E-03 'Y 119 1.53E-03 1.065E+00 1.63E-03 
ce-L 1 , 'Y 34 7.66E-04 2.578E-01 1.98E-04 'Y 120 1.70E-03 1.074E+00 1.83E-03 
'Y 35 7.21E-02 2.779E-01 2.00E-02 

- 256-



lAERI-Data/Code 99-035 

,122 1. 19E-03 1.097E+00 1.31E-03 
,123 1.36E-03 1.102E+00 1.50E-03 
,124 2.55E-03 1.1l4E+00 2.84E-03 
,125 1.87E-03 1.161E+00 2.17E-03 
,126 2.04E-03 1.165E+00 2.38E-03 
,127 1.36E-03 1.174E+00 1.60E-03 
,128 1. 53E-03 1.199E+00 1.83E-03 
,129 2.89E-03 1.260E+00 3.64E-03 
,130 1.53E-03 1.302E+00 1.99E-03 
KOl X-ray 5.17E-01 6.683E-02 3.45E-02 
K02 X-ray 3.01E-01 6.512E-02 1.96E-02 
Ki31 X-ray 1.17E-01 7.575E-02 8.84E-03 
Ki32 X-ray 4.70E-02 7.792E-02 3.66E-03 
Ki33 X-ray 6.lOE-02 7.537E-02 4.59E-03 
Lo X-ray 2.18E-01 9.434E-03* 2.05E-03 
Li3 X-ray 2.26E-01 1.1l1E-02* 2.51E-03 
Auger-KLL 2.45E-02 5.236E-02* 1.28E-03 
Auger-KLX 1.35E-02 6.288E-02* 8.5lE-04 
Auger-LMM 5.78E-0l 7.414E-03* 4.29E-03 
Auger-LMX 3.69E-01 9.720E-03* 3.59E-03 
Auger-LXY 6.09E-02 1.152E-02* 7.0lE-04 
Auger-MXY 2.28E+00 2.453E-03* 5.59E-03 
LlE 5.73E-01 3.959E-04* 2.27E-04 

Listed X, , and ,± radiations 5.67E-01 
Omitted X, , AND ,± radiations** 2.72E-02 
Listed {3, ce AND Auger radiations 7.92E-02 
Omitted (3, ce AND Auger radiations** 1.45E-02 
Listed radiations 6.46E-01 
Omitted radiations** 4.17E-02 

*. Average energy (MeV) 

** Each omitted transition contributes 
<0.200 % to Ly(i) x E(i) in its category. 

Pt-191 daughter is radioactive. 
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J AERI -Data/Code 99-035 

79-Au-192 ,,/271 5.lOE-03 1.95lE+00 9.96E-03 
"/275 2.38E-03 1.973E+00 4.69E-03 

14-NOV-91 "/ 276 9.28E-03 1. 980E+00 1.84E-02 
,,/280 8.99E-03 2.003E+00 1.80E-02 

Half-life = 4.94 h ,,/282 1.48E-02 2.019E+00 2.99E-02 
Decay mode(s): EC, {3+ "/284 7.13E-03 2.035E+00 1.45E-02 

"/ 287 3.19E-03 2.059E+00 6.57E-03 
y(i) E(i) ,,/290 8.76E-03 2.083E+00 1.82E-02 

Radiation (Bq s)-l (MeV) y(i)xE(i) "/ 291 2.32E-03 2.092E+00 4.85E-03 
"/ 293 8.64E-03 2.107E+00 1.82E-02 

{3+ 16 2.70E-03 8.534E-01' 2.3lE-03 ,,/295 3.54E-03 2. 130E+00 7.54E-03 
{3+ 17 1.63E-02 9.847E-01* 1.6lE-02 ,,/297 2.61E-03 2.137E+00 5.58E-03 
{3+ 18 3.20E-02 1. 126E+00* 3.6lE-02 ,,/300 1.97E-03 2.156E+00 4.25E-03 
"/± 1.04E-01 5.110E-01 5.33E-02 ,,/301 2.09E-03 2.167E+00 4.53E-03 
ce-K, "/ 5 1.20E-03 1.714E-01 2.05E-04 ,,/302 8.58E-03 2.172E+00 1.86E-02 
,,/9 2.23E-01 2.960E-01 6.6lE-02 ,,/308 5.28E-03 2.216E+00 1.17E-02 
ce-K, "/ 9 1.47E-02 2.176E-01 3.19E-03 ,,/310 7.54E-03 2.234E+00 1.68E-02 
ce-L1 ,,,/9 1.94E-03 2.821E-01 5.47E-04 ,,/311 5.57E-02 2.237E+00 1.25E-01 
Ce-L2, "/ 9 3.16E-03 2.827E-01 8.92E-04 ,,/312 4.64E-03 2.244E+00 1.04E-02 
ce-L3, "/ 9 1.67E-03 2.844E-01 4.75E-04 "/ 324 4.93E-03 2.313E+00 1.14E-02 
ce-M, "/ 9 1.69E-03 2.933E-01* 4.95E-04 ,,/325 1.59E-02 2.319E+OO 3.69E-02 
,,/10 3.45E-02 3.085E-01 1.06E-02 ,,/326 1.75E-02 2.336E+00 4.08E-02 
ce-K, "/10 2.lOE-03 2.30lE-01 4.83E-04 "/334 2.38E-03 2.414E+00 5.74E-03 
,,/11 5.80E-01 3.165E-01 1.84E-01 "/335 1. 13E-02 2.423E+00 2.73E-02 
ce-K, ,,/11 3.13E-02 2.38lE-01 7.45E-03 ,,/350 4.35E-03 2.518E+00 1.10E-02 
ce-L1 , "/ 11 4.15E-03 3.026E-01 1.25E-03 ,,/351 2.03E-03 2.533E+00 5.14E-03 
ce-L2, "/ 11 6.26E-03 3.032E-01 1.90E-03 ,,/352 2.03E-03 2.533E+00 5.14E-03 
ce-L3, "/ 11 3.2lE-03 3.049E-01 9.79E-04 ,,/353 3.02E-03 2.54lE+00 7.66E-03 
ce-M, ,,/11 3.39E-03 3.139E-01* 1.06E-03 ,,/354 2.38E-03 2.543E+00 6.05E-03 
ce-N+, ,,/11 1.03E-03 3.165E-01* 3.25E-04 ,,/357 2.73E-03 2. 574E+OO 7.02E-03 
,,/22 1.75E-02 4.681E-01 8.17E-03 ,,/362 3.77E-03 2.614E+00 9.86E-03 
,,/23 1.08E-02 4.77lE-01 5.15E-03 "/ 364 2.44E-03 2.630E+00 6.4lE-03 
,,/38 2.68E-02 5.826E-01 1.56E-02 ,,/365 5.86E-03 2.635E+00 1.54E-02 
,,/40 7.83E-03 5.934E-01 4.65E-03 ,,/373 3.13E-03 2.718E+00 8.5lE-03 
,,/42 1.01E-02 6.044E-01 6.10E-03 ,,/378 1.39E-03 2. 830E+00 3.94E-03 
,,/43 4.34E-02 6.125E-01 2.66E-02 ,,/379 5.68E-03 2.839E+00 1.6lE-02 
ce-K, "/ 43 5.14E-04 5.341E-01 2.75E-04 ,,/397 1.45E-03 3.145E+00 4.56E-03 
"/67 1.65E-02 7.59lE-01 ·1.25E-02 Ka, X-ray 3.88E-01 6.683E-02 2.59E-02 
ce-K, "/ 67 3.76E-04 6.807E-01 2.56E-04 Ka2 X-ray 2.26E-01 6.512E-02 1.47E-02 
,,/92 8.18E-03 8.787E-01 7.19E-03 K191 X-ray 8.76E-02 7.575E-02 6.64E-03 
,,/104 5.34E-03 9.338E-01 4.98E-03 Auger-KLL 1.84E-02 5.236E-02' 9.63E-04 
"/ 105 5.22E-03 9.343E-01 4.88E-03 Auger-KLX 1.0lE-02 6.288E-02' 6.38E-04 
"/ 126 9.28E-03 1.061E+00 9.85E-03 Auger-LMM 3.19E-01 7.374E-03' 2.35E-03 
,,/140 1.10E-02 1.123E+00 1. 24E-02 Auger-LMX 2.03E-01 9.678E-03* 1.97E-03 
"/ 141 1.46E-02 1.127E+00 1.65E-02 Auger-LXY 3.36E-02 1. 147E-02' 3.85E-04 
"/ 142 1.46E-02 1.127E+00 1.65E-02 Auger-MXY 1.25E+00 2.486E-03' 3.1lE-03 
"/ 144 2.6lE-02 1. 140E+00 2.98E-02 
ce-K, "/ 144 2.12E-04 1.062E+00 2.25E-04 Listed X, "/ and "/± radiations 1.60E+00 
"/ 166 4.06E-03 1.282E+00 5.2lE-03 Omitted X, "/ and "/± radiations" 3.44E-01 
"/ 173 4.29E-03 1.313E+00 5.64E-03 Listed {3, ce and Auger radiations 8.39E-02 
,,/178 4.93E-03 1.337E+00 6.59E-03 Omitted {3, ce and Auger radiations** 6.86E-03 
,,/184 3.7lE-03 1.387E+00 5.15E-03 Listed radiations 1. 68E+00 
"/ 191 2.98E-02 1.423E+00 4.23E-02 Omitted radiations" 3.5lE-01 
,,/202 3.25E-03 1. 477E+00 4.80E-03 
,,/213 4.23E-03 1. 537E+00 6.5lE-03 * Average energy (MeV) 
,,/215 6.38E-03 1.559E+00 9.95E-03 ** Each omitted transition contributes 
,,/217 5.45E-03 1. 567E+00 8.54E-03 <0.200 % to 2:)(i)XE(i) in its category. 
,,/218 2.26E-02 1. 577E+00 3.57E-02 
,,/220 5.22E-03 1. 580E+00 8.25E-03 Pt-192 daughter is stable. 
"/224 1.67E-02 1.624E+00 2.7lE-02 
,,/228 4.87E-03 1.645E+00 8.01R-03 
,,/240 1.92E-02 1.707E+00 3.28E-02 
"/ 241 3.11E-02 1.723E+00 5.36E-02 
"/ 242 6.67E-03 1. 73 lE+OO 1. 15E-02 
,,/247 9.05E-03 1.763E+00 1.60E-02 
,,/251 1.12E-02 1. 787E+00 2.00E-02 
,,/253 4.35E-03 1.814E+00 7.89E-03 
,,/255 3.19E-02 1.833E+00 5.85E-02 
,,/260 2.61E-03 1.872E+00 4.89E-03 
,,/261 2.6lE-03 1.875E+00 4.89E-03 
,,/267 3.25E-02 1.921E+00 6.24E-02 
"/ 269 1.62E-02 1.94lE+00 3.15E-02 
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79-Au-196m 

Half-life = 9.6 h 
Decay mode(s): IT 

y(i) E(i) 
Radiation (Bq S)-l (MeV) 

Ce-L2, , 1 6.72E-02 6. 186E-03 
Ce-L3, , 1 8.02E-02 8.001E-03 
ce-M"l 3.78E-02 l.718E-02* 
ce-L1,,2 6.32E-02 l.636E-02 
ce-M,,2 l.62E-02 2.797E-02* 
,4 2.93E-03 8.466E-02 
ce-L1, ,4 l.09E-02 7.031E-02 
Ce-L2, ,4 3.93E-01 7.093E-02 
Ce-L3,,4 3.08E-01 7.274E-02 
ce-M,,4 2.02E-01 8. 192E-02" 
ce-N+,,4 6.45E-02 8.466E-02* 
,5 l.27E-02 l.377E-01 
ce-K,,5 3.16E-02 5.697E-02 
ce-L1,,5 4.78E-03 l.233E-01 
,6 4.25E-01 l.478E-01 
ce-K,,6 l.49E-01 6.709E-02 
Ce-L1, ,6 l.85E-02 l.335E-01 
Ce-L2,,6 l.32E-01 l.341E-01 
Ce-L3,,6 9.48E-02 l.359E-01 
ce-M,,6 6.34E-02 l.451E-01* 
ce-N+,,6 l.98E-02 l.478E-01" 
,7 7.65E-02 l.684E-01 
ce-K,,7 l.07E-01 8.765E-02 
ce-L1,,7 l.62E-02 l.540E-01 
ce-M,,7 4.15E-03 1.656E-01* 
,8 4.12E-03 l.749E-01 
ce-K, ,8 2.59E-01 9.419E-02 
ce-L1,,8 l.82E-01 l.606E-01 
Ce-L2,,8 4.42E-02 l.612E-01 
ce-L3,,8 2.82E-01 l.630E-01 
ce-M,,8 l.53E-01 l.722E-01* 
ce-N+,,8 5.14E-02 l.749E-01" 
,9 3.74E-01 l.883E-01 
ce-K,,9 3.78E-01 l.075E-01 
ce-L1,,9 5.71E-02 1.739E-01 
ce-L2, , 9 6.16E-03 1.745E-01 
ce-M,,9 l.48E-02 1.855E-01" 
ce-N+,,9 4.68E-03 1.883E-01" 
,10 l.27E-02 2.640E-01 
,11 4.33E-02 2.855E-01 
ce-K, , 11 3.06E-03 2.048E-01 
,12 2.89E-02 3.162E-01 
ce-K, , 12 2.14E-03 2.355E-01 
K,q X-ray 4.42E-01 6.881E-02 
K"2 X-ray 2.59E-0l 6.699E-02 
K,61 X-ray l.OOE-01 7.798E-02 
K,62 X-ray 4.13E-02 8.022E-02 
K,63 X-ray 5.23E-02 7.758E-02 
L" X-ray 3.81E-01 9.704E-03* 
L,6 X-ray 3.96E-01 l.148E-02" 
L.." X-ray 7.14E-02 1.347E-02* 
Auger-KLL 2.04E-02 5.466E-02" 
Auger-KLX l.13E-02 6.469E-02" 
Auger-LMM 9.56E-01 7.596E-03" 
Auger-LMX 6.12E-01 9. 972E-03" 
Auger-LXY 1.01E-01 1.183E-02" 
Auger-MXY 3.89E+00 2.502E-03* 
~E 1.05E+00 4.307E-04" 

Listed X, , and ,± radiations 
Omitted X, , AND ,± radiations"" 
Listed /3, ce AND Auger radiations 

JAERI-Data/Code 99-035 

06-NOV-95 

y(i)xE(i) 

4. 16E-04 
6.42E-04 
6.50E-04 
l.03E-03 
4.54E-04 
2.48E-04 
7.63E-04 
2.79E-02 
2.24E-02 
l.65E-02 
5.46E-03 
l.76E-03 
l.80E-03 
5.89E-04 
6.28E-02 
9.99E-03 
2.47E-03 
l.77E-02 
l.29E-02 
9.20E-03 
2.93E-03 
l.29E-02 
9.39E-03 
2.49E-03 
6.87E-04 
7.21E-04 
2.44E-02 
2.92E-02 
7.12E-03 
4.60E-02 
2.63E-02 
9.00E-03 
7.04E-02 
4.06E-02 
9.92E-03 
l.07E-03 
2.75E-03 
8.82E-04 
3.37E-03 
l.24E-02 
6.27E-04 
9.14E-03 
5.04E-04 
3.04E-02 
l.73E-02 
7.82E-03 
3.32E-03 
4.06E-03 
3.70E-03 
4.54E-03 
9.62E-04 
1. llE-03 
7.32E-04 
7.26E-03 
6.10E-03 
l.20E-03 
9.73E-03 
4.51E-04 

2.46E-01 
4.87E-04 
3.71E-01 

- 260-

Omitted /3, ce AND Auger radiations*" 
Listed radiations 

3.51E-03 
6.17E-01 
4.00E-03 Omitted radiations"" 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to I:y(i)XE(i) in its category. 

Au-196 daughter is radioactive. 

1~~Au(9.6h) 

12- 05957 

'Y8 

8+ 0.4208 

6+ JI 0.4008 

'Y2 

~ 
\ 

1\ 0.3701 
'Y9 'Y7 'Y5 

7+ 0.2325 

'Y12 'YII 'Y6 

5+ 0.0847 

'Y4 

2- 0.0 

I~Au(6.183d) 



JAERI-Data/Code 99 0.15 

EC\,. ~;. 
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JAERI-Data/Code 99-035 

79-Au-196 

06-NOV-95 

Half-life = 6.183 d 
Decay mode(s): EC, (3-

y(i) E(i) 
Radiation (Bq S)-l (MeV) y(i)xE(i) 

ce-K, 'Y 2 2.05E-01 2.546E-01 5.22E-02 
Ce-L1, 'Y 2 3.34E-02 3.192E-01 1.07E-02 
ce-M, 'Y 2 7.66E-03 3.304E-01* 2.53E-03 
ce-N+, 'Y 2 2.39E-03 3.330E-01* 7.95E-04 
'Y 3 8.75E-01 3.557E-01 3.11E-01 
ce-K, 'Y 3 3.55E-02 2.773E-01 9.84E-03 
Ce-L1, 'Y 3 4.77E-03 3.418E-01 1.63E-03 
Ce-L2, 'Y 3 5.85E-03 3.424E-01 2.00E-03 
Ce-L3, 'Y 3 2.84E-03 3.44lE-01 9.77E-04 
ce-M, 'Y 3 3.33E-03 3.530E-01* 1.l8E-03 
ce-N+, 'Y 3 1.0lE-03 3.557E-01* 3.59E-04 
'Y 13 1.50E-03 1.091E+00 1.63E-03 
K"'l X-ray 4.66E-01 6.683E-02 3.12E-02 
K"'2 X-ray 2.72E-01 6.512E-02 1.77E-02 
Ki3l X-ray 1.05E-01 7.575E-02 7.98E-03 
Ki32 X-ray 4.24E-02 7.792E-02 3.30E-03 
Ki33 X-ray 5.50E-02 7.537E-02 4. 15E-03 
L", X-ray 1.48E-01 9.434E-03* 1.40E-03 
Li3 X-ray 1.42E-01 1. 112E-02* 1.58E-03 
Auger-KLL 2.2lE-02 5.236E-02* 1.l6E-03 
Auger-KLX 1.22E-02 6.288E-02* 7.67E-04 
Auger-KXY 1.94E-03 7.303E-02* 1.42E-04 
Auger-LMM 3.80E-01 7.370E-03* 2.80E-03 
Auger-LMX 2.43E-01 9.675E-03* 2.35E-03 
Auger-LXY 4.00E-02 1.147E-02* 4.59E-04 
Auger-MXY 1.49E+00 2.487E-03* 3.7lE-03 
~E 3.58E-01 3.894E-04* 1.39E-04 
{3- 1 6.44E-02 7. 188E-02* 4.63E-03 
{3- 2 5.15E-03 2.193E-01* 1.13E-03 
'Y 1 6.67E-02 4.26lE-01 2.84E-02 
ce-K, 'Y 1 1.86E-03 3.430E-01 6.38E-04 
ce-L1, 'Y 1 2.63E-04 4.113E-01 1.08E-04 
ce-L2, 'Y 1 2.62E-04 4.119E-01 1.08E-04 

Listed X, 'Y and 'Y± radiations 4.08E-01 
Omitted X, 'Y and 'Y± radiations** 1.70E-03 
Listed {3, ce and Auger radiations 1.00E-01 
Omitted (3, ce and Auger radiations** 1.8lE-04 
Listed radiations 5.09E-01 
Omitted radiations** 1.88E-03 

* Average energy (MeV) 

** Each omitted transition contributes 
I~Au(6.183d) 

<0.100 % to :Ey(i)xE(i) in its category. 2- 0.0 

Pt-196 daughter, yield 9.305E-01, is stable. 2+ 0.4261 
Hg-196 daughter, yield 6.95E-02, is stable. 

2+ 

2+ 

0+ 

I~Pt(stable) EC g 
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79-Au-202 

Half-life = 28.8 s 
Decay mode(s): (3-

y(i) 
Radiation (Bq s)-l 

(3- 1 2.74E-02 
(3- 2 l.96E-02 
(3- 3 2.25E-02 
(3- 4 7.33E-03 
(3- 5 2.84E-02 
(3- 6 4.89E-03 
(3- 7 9.78E-03 
(3- 8 8.80E-Ol 
')' 1 l.00E-02 
')'2 l.OOE-Ol 
')'3 l.70E-02 
')'4 5.lOE-03 
')'5 l.85E-02 
')'6 2.40E-03 
')'7 7.50E-03 
')'8 2.30E-02 
')'9 2.OlE-02 
')'10 2.25E-02 
')'11 7.lOE-04 
')' 12 l.00E-03 
')' 13 l.00E-03 
KUl X-ray 2.73E-03 

E(i) 
(MeV) 

4.090E-0l* 
4.498E-0l* 
4.814E-0l* 
5.438E-0l* 
5.699E-0l* 
7.320E-0l* 
9.542E-0l* 
l.145E+00* 
3.881E-Ol 
4.395E-Ol 
5.203E-Ol 
7.860E-Ol 
9.084E-Ol 
9.597E-Ol 
9.718E-0l 
1.125E+00 
l.204E+00 
l.306E+00 
l.746E+00 
l.852E+00 
l.959E+00 
7.082E-02 

Listed X, ')' and ')'± radiations 
Omitted X, ')' and ')'± radiations** 
Listed (3, ce and Auger radiations 
Omitted (3, ce and Auger radiations** 
Listed radiations 
Omitted radiations** 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to Ly(i) x E(i) in its category. 

Hg-202 daughter is stable. 

IAERI-Data/Code 99-035 

24-APR-97 

y(i)xE(i) 

1.12E-02 
8.80E-03 
l.08E-02 
3.99E-03 
l.62E-02 
3.58E-03 
9.33E-03 
l.01E+00 2~~AU(2R.8s) 

3.88E-03 1(.) 0.0 

4.40E-02 
8.85E-03 
4.OlE-03 
l.68E-02 
2.30E-03 
7.29E-03 
2.59E-02 1.9590 
2.42E-02 
2.94E-02 
l.24E-03 1.8517 

l.85E-03 
l.96E-03 1.7459 

l.94E-04 
1.6433 

l.72E-Ol 
2.33E-04 1.5648 

l.07E+00 
3.46E-03 
l.24E+00 
3.70E-03 

0.9599 

0.4396 

0+ OJ) 

2~~Hg(stable) 
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JAERI-Data/Code 99-035 

80-Hg-191m ce-K, 'Y 21 5.2lE-03 3.396E-Ol 1. 77E-03 
ce-Ll, 'Y 21 7.24E-04 4.059E-Ol 2.94E-04 

22-JUN-95 ce-L2 , 'Y 21 7.00E-04 4.066E-Ol 2.84E-04 
ce-M, 'Y 21 4.27E-04 4.l76E-Ol* 1. 78E-04 

Half-life = 50.8 m 'Y 22 1.l4E-02 404l0E-01 5.03E-03 
Decay mode(s): Ee, (3+ ce-K, 'Y 22 1.l5E-03 3.603E-Ol 4.l4E-04 

'Y 24 5.70E-03 4.578E-Ol 2.6lE-03 
y(i) E(i) 'Y 26 2.28E-02 5.110E-Ol 1.l7E-02 

Radiation (Bq s)-1 (MeV) y(i)xE(i) ce-K, 'Y 26 4.l3E-04 4.303E-Ol 1. 78E-04 
'Y 27 3.93E-02 5.2l5E-01 2.05E-02 

(3+ 9 5.54E-04 4o496E-Ol* 2049E-04 ce-K, 'Y 27 6.82E-04 40408E-01 3.0lE-04 
(3+ 10 1.09E-03 4.8l2E-Ol* 5.23E-04 'Y 28 8.04E-02 5.36lE-01 4.3lE-02 
(3+ 11 4.34E-04 5o4l2E-Ol* 2.35E-04 ce-K, 'Y 28 1.3lE-03 4.554E-Ol 5.98E-04 
(3+ 12 3.26E-04 6.38lE-Ol* 2.08E-04 'Y 29 1.54E-02 50456E-01 8040E-03 
(3+ 13 2.l7E-03 6o442E-Ol* 1.40E-03 'Y 30 5.l3E-03 50460E-01 2.80E-03 
(3+ 14 5043E-04 6.577E-Ol* 3.57E-04 'Y 31 2.05E-02 50495E-01 1.l3E-02 
(3+ 15 2.l7E-03 6.670E-Ol* 1.45E-03 ce-K, 'Y 31 3.l8E-04 4.688E-Ol 1.49E-04 
(3+ 16 6.73E-03 7.367E-Ol* 4.96E-03 'Y 32 1.60E-02 5.525E-Ol 8.82E-03 
(3+ 17 1.09E-03 7.998E-Ol* 8.69E-04 'Y 33 1.76E-Ol 5.787E-Ol 1.02E-01 
(3+ 18 1.19E-02 9.223E-Ol* 1.10E-02 ce-K, 'Y 33 8.07E-03 4.980E-Ol 4.02E-03 
'Y± 5.62E-02 5. 110E-Ol 2.87E-02 ce-L1, 'Y 33 1.l9E-03 5.643E-Ol 6.72E-04 
Ce-L3, 'Y 2 3.58E-Ol 1.78lE-03 6.38E-04 ce-M, 'Y 33 3.09E-04 5.760E-Ol* 1. 78E-04 
ce-M, 'Y 2 2.87E-Ol 1.096E-02* 3.l5E-03 'Y 34 7.98E-03 5.970E-Ol 4.76E-03 
ce-N+, 'Y 2 1. 75E-Ol 1. 370E-02* 2040E-03 'Y 35 4.67E-02 6.l06E-01 2.85E-02 
'Y4 2.57E-02 1.OO5E-01 5.04E-03 ce-K, 'Y 35 2.0lE-03 5.299E-Ol 1.07E-03 
ce-K, 'Y 4 2.33E-02 1.158E-Ol 2.70E-03 ce-L1, 'Y 35 2.97E-04 5.962E-Ol 1. 77E-04 
Ce-L1, 'Y 4 3.5lE-03 1.82lE-01 6040E-04 'Y 36 1.42E-02 6.371E-Ol 9.08E-03 
ce-M, 'Y 4 8.99E-04 1.938E-Ol* 1.74E-04 'Y 37 8.55E-03 60445E-01 5.5lE-03 
'Y 5 3.42E-02 2.249E-Ol 7.69E-03 ce-K, 'Y 37 3.20E-04 5.638E-Ol 1.8lE-04 
ce-K, 'Y 5 4.38E-03 1.442E-Ol 6.3lE-04 'Y 38 1.l4E-02 6.620E-Ol 7.55E-03 
Ce-L2, 'Y 5 1.70E-03 2.112E-Ol 3.58E-04 'Y 39 2.OOE-02 6.710E-Ol 1.99E-02 
Ce-L3, 'Y 5 1.0lE-03 2.l30E-01 2.l6E-04 ce-K, 'Y 39 3.02E-04 5.903E-Ol 1. 78E-04 
ce-M, 'Y 5 8.33E-04 2.222E-Ol* 1.85E-04 'Y 40 2.l7E-02 6.786E-Ol 1.47E-02 
'Y7 1.2lE-01 204l4E-01 2.93E-02 'Y 41 1.3lE-02 6.832E-Ol 8.96E-03 
ce-K, 'Y 7 1.30E-02 1.607E-Ol 2.09E-03 'Y 42 2.l7E-02 6.900E-Ol 1.49E-02 
ce-L1, 'Y 7 1.69E-03 2.270E-Ol 3.84E-04 ce-K, 'Y 42 6.80E-04 6.093E-Ol 4.l4E-04 
ce-L2 , 'Y 7 4046E-03 2.277E-Ol 1.02E-03 'Y 43 3.08E-02 7.l80E-01 2.2lE-02 
Ce-L3, 'Y 7 2. 57E-03 2.295E-Ol 5.89E-04 ce-K, 'Y 43 2.74E-04 6.373E-Ol 1. 74E-04 
ce-M, 'Y 7 2.2lE-03 2.387E-Ol* 5.28E-04 'Y 44 5.l3E-03 7.328E-Ol 3.76E-03 
ce-N+, 'Y 7 6.88E-04 2o4l4E-Ol* 1.66E-04 'Y 45 1. 71E-02 7.778E-Ol 1.33E-02 
'Y 8 5.70E-Ol 2.526E-Ol 1.44E-Ol 'Y 46 1.20E-02 8.208E-Ol 9.82E-03 
ce-K, 'Y 8 1.67E-Ol 1.719E-Ol 2.87E-02 'Y 47 7.98E-03 8.290E-Ol 6.62E-03 
ce-L1, 'Y 8 2046E-02 2.382E-Ol 5.86E-03 'Y 48 7.98E-03 8.636E-Ol 6.89E-03 
ce-L2 , 'Y 8 9.82E-03 2.389E-Ol 2.34E-03 'Y 49 1.82E-02 8.870E-Ol 1.62E-02 
Ce-L3, 'Y 8 4.53E-03 20407E-01 1.09E-03 'Y 50 5.70E-03 8.970E-Ol 5.llE-03 
ce-M, 'Y 8 9.34E-03 2o499E-Ol* 2.33E-03 'Y 51 704lE-03 9.083E-Ol 6.73E-03 
ce-N+, 'Y 8 2.9lE-03 2.526E-Ol* 7.36E-04 'Y 52 1.14E-02 9.383E-Ol 1.07E-02 
'Yll 1.3lE-01 2.74lE-01 3.59E-02 'Y 53 5.70E-03 90494E-01 504lE-03 
ce-K, 'Y 11 4.72E-02 1.934E-Ol 9.l3E-03 'Y 54 6.27E-03 9.548E-Ol 5.99E-03 
ce-L1, 'Y 11 7.06E-03 2.597E-Ol 1.83E-03 'Y 55 7.98E-03 9.700E-Ol 7.74E-03 
ce-L2 , 'Y 11 7.08E-04 2.604E-Ol 1.84E-04 'Y 56 2.34E-02 9.964E-Ol 2.33E-02 
ce-M, 'Y 11 1.8lE-03 2.714E-Ol* 4.92E-04 'Y 57 1.54E-02 1.003E+00 1. 54E-02 
ce-N+, 'Y 11 5.66E-04 2.74lE-Ol* 1.55E-04 ce-K, 'Y 57 1.87E-04 9.220E-Ol 1.72E-04 
'Y 12 9.69E-03 3.0l6E-01 2.92E-03 'Y 58 5.l3E-03 l.04lE+OO 5.34E-03 
'Y 13 4.33E-02 3.3l6E-01 1.44E-02 'Y 59 6.27E-03 1.046E+OO 6.56E-03 
ce-K, 'Y 13 2.l2E-03 2.509E-Ol 5.33E-04 'Y 60 7.98E-03 1.057E+00 8043E-03 
'Y 14 1.48E-02 30433E-01 5.09E-03 'Y 61 1.20E-02 1. 091 E+OO 1.3lE-02 
ce-K, 'Y 14 2.92E-03 2.626E-Ol 7.67E-04 'Y 62 1. 77E-02 1.109E+OO 1.96E-02 
ce-L1, 'Y 14 4.36E-04 3.289E-01 1.43E-04 ce-K, 'Y 62 7. 16E-04 1.029E+00 7.36E-04 
'Y 15 4.84E-02 3.570E-Ol 1.73E-02 'Y 63 8.55E-03 1.l65E+00 9.96E-03 
ce-K, 'Y 15 8.20E-03 2.763E-Ol 2.27E-03 'Y 64 5.13E-03 1.257E+00 6045E-03 
ce-Ll, 'Y 15 1.22E-03 3.426E-Ol 4.l9E-04 'Y 65 1.94E-02 1. 284E+00 2049E-02 
'Y 16 4.84E-02 3.570E-Ol 1. 73E-02 'Y 66 9.69E-03 1.307E+00 1.27E-02 
ce-K, 'Y 16 8.59E-03 2.763E-Ol 2.37E-03 'Y 67 2.9lE-02 1. 330E+00 3.87E-02 
ce-L1 , 'Y 16 1.28E-03 30426E-01 4.39E-04 'Y 68 1.08E-02 1.338E+00 1.45E-02 
'Y 17 6.27E-02 3.710E-Ol 2.33E-02 'Y 69 5.70E-03 1. 348E+00 7.68E-03 
ce-K, 'Y 17 2.35E-03 2.903E-Ol 6.82E-04 'Y 70 6.84E-03 1.355E+00 9.27E-03 
ce-L2 , 'Y 17 3.89E-04 3.573E-Ol 1.39E-04 'Y71 8.55E-03 1.365E+00 1.17E-02 
'Y 20 2.79E-02 4.097E-Ol 1.14E-02 'Y 72 5.70E-03 1.384E+00 7.89E-03 
ce-K, 'Y 20 3043E-03 3.290E-Ol 1.13E-03 'Y 73 1.08E-02 1.392E+00 1.5lE-02 
ce-L1, 'Y 20 5.11E-04 3.953E-Ol 2.02E-04 'Y 74 704lE-03 1.434E+00 1.06E-02 
'Y 21 1.86E-Ol 4.203E-Ol 7.8lE-02 
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'Y 75 7.98E-03 1.441E+00 1.15E-02 
'Y 76 1.54E-02 1.448E+00 2.23E-02 
'Y 77 6.27E-03 1.473E+00 9.24E-03 
'Y 78 7.41E-03 1.488E+00 1.1OE-02 
'Y 79 9.69E-03 1.491E+00 1.45E-02 
'Y 80 1.99E-02 1.504E+00 3.00E-02 
'Y 81 7.98E-03 1.512E+00 1.21E-02 
'Y 82 6.84E-03 1.525E+00 1.04E-02 
'Y 83 1.03E-02 1. 533E+00 1.57E-02 
'Y 84 1.94E-02 1. 549E+00 3.00E-02 
'Y 85 5.70E-03 1.633E+00 9.31E-03 
'Y 86 9.12E-03 1.672E+OO 1.52E-02 
'Y 87 1.42E-02 1. 739E+OO 2.48E-02 
'Y 88 9.69E-03 1. 760E+00 1.71E-02 
'Y 89 6.27E-03 1.864E+OO 1.17E-02 
'Y 90 1.60E-02 1.908E+00 3.05E-02 
Kat X-ray 5.17E-Ol 6.881E-02 3.56E-02 
Ka2 X-ray 3.03E-0l 6.699E-02 2.03E-02 
K!3t X-ray 1.17E-Ol 7.798E-02 9.15E-03 
K!32 X-ray 4.84E-02 8.022E-02 3.88E-03 
K!33 X-ray 6.12E-02 7.758E-02 4.75E-03 
La X-ray 2.58E-Ol 9.704E-03· 2.50E-03 
L!3 X-ray 1.85E-Ol 1. 149E-02· 2.13E-03 
Auger-KLL 2.39E-02 5.466E-02· 1.30E-03 
Auger-KLX 1.32E-02 6.469E-02* 8.57E-04 
Auger-KXY 2.11E-03 7.516E-02* 1.59E-04 
Auger-LMM 5.57E-Ol 7.40lE-03· 4.12E-03 
Auger-LMX 3.57E-Ol 9.779E-03· 3.49E-03 
Auger-LXY 5.93E-02 1.164E-02* 6.90E-04 
Auger-MXY 2.40E+00 2.566E-03· 6.16E-03 
~E 7.02E-Ol 4.469E-04· 3.14E-04 

Listed X, 'Y and 'Y± radiations 1.49E+00 
Omitted X, 'Y AND 'Y± radiations·· 7.71E-04 
Listed {3, ce AND Auger radiations 1.28E-Ol 
Omitted {3, ce AND Auger radiations·· 6.85E-03 
Listed radiations 1.61E+00 
Omitted radiations·· 7.62E-03 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to Ly(i)xE(i) in its category. 

Au-191 daughter is radioactive. 
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19~~g(50.8m) 
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81-TI-196 'Y 42 2.30E-02 1. 587E+00 3.66E-02 
'Y 43 4.90E-02 1.621E+00 7.94E-02 

06-NOV-95 'Y 44 2.98E-02 1.697E+00 5.05E-02 
'Y 45 2.78E-02 1.776E+00 4.94E-02 

Half-life = 1.84 h 'Y 46 1.92E-02 1.845E+00 3.54E-02 
Decay mode(s): EC, f3+ 'Y 47 7.78E-03 1.979E+00 1.54E-02 

'Y 48 3.74E-02 2.011E+00 7.53E-02 
y(i) E(i) 'Y 49 l.54E-02 2.029E+00 3.12E-02 

Radiation (Bq S)-l (MeV) y(i)xE(i) 'Y 50 1.15E-02 2.049E+00 2.36E-02 
'Y 51 1.06E-02 2.067E+00 2.18E-02 

f3+ 4 1.83E-03 6. 182E-0l* 1.l3E-03 'Y 52 1. 15E-02 2.102E+00 2.42E-02 
f3+ 5 1.74E-03 6.329E-0l* 1.10E-03 'Y 53 2.78E-02 2.128E+00 5.92E-02 
f3+ 6 3.09E-03 6.579E-0l* 2.03E-03 'Y54 9.60E-03 2.149E+00 2.06E-02 
f3+ 7 1.06E-03 6.915E-01* 7.34E-04 'Y 55 3.36E-02 2.212E+00 7.43E-02 
f3+ 8 2.22E-03 7.048E-01* 1.56E-03 'Y 56 1.25E-02 2.228E+00 2.78E-02 
f3+ 9 2.70E-03 7.221E-01* 1.95E-03 'Y 57 1.73E-02 2.393E+00 4.13E-02 
f3+ 10 3.18E-03 8.917E-01* 2.84E-03 Ka, X-ray 3.47E-0l 7.082E-02 2.46E-02 
f3+ 12 5.40E-03 1.025E+00* 5.54E-03 Ka2 X-ray 2.04E-01 6.889E-02 1.41E-02 
f3+ 13 9.65E-03 1.049E+00* 1.0lE-02 Kj:l, X-ray 7.92E-02 8.026E-02 6.35E-03 
f3+ 14 9.65E-02 1.322E+00* 1.28E-0l Kj:l2 X-ray 3.33E-02 8.258E-02 2.75E-03 
f3+ 15 7.72E-03 1. 479E+00* 1. 14E-02 Kj:l3 X-ray 4.12E-02 7.982E-02 3.29E-03 
'Y± 2.71E-0l 5.ll0E-01 1.38E-01 Auger-KLL 1.5lE-02 5.526E-02* 8.36E-04 
'Y2 2.02E-02 3.449E-01 6.95E-03 Auger-KLX 8.42E-03 6.652E-02* 5.60E-04 
ce-K, 'Y 2 9.19E-04 2.618E-01 2.40E-04 Auger-LMM 2.69E-01 7. 727E-03* 2.08E-03 
'Y 3 1.25E-02 3.545E-0l 4.42E-03 Auger-LMX 1.73E-01 1.019E-02* 1.77E-03 
ce-K, 'Y 3 2.45E-03 2.714E-0l 6.64E-04 Auger-LXY 2.89E-02 1.2llE-02* 3.49E-04 
'Y4 8.35E-01 4.257E-0l 3.56E-01 Auger-MXY 1.08E+00 2.695E-03* 2.92E-03 
ce-K, 'Y 4 2.33E-02 3.426E-01 8.00E-03 
ce-L l , 'Y 4 3.30E-03 4.109E-0l 1.36E-03 Listed X, 'Y and 'Y± radiations 1.88E+00 
ce-L2, 'Y 4 3.29E-03 4.115E-0l 1.36E-03 Omitted X, 'Y and 'Y± radiations** 6.86E-03 
ce-L3, 'Y 4 1.39E-03 4.134E-01 5.75E-04 Listed f3, ce and Auger radiations 1.92E-01 
ce-M, 'Y 4 1.98E-03 4.229E-01* 8.39E-04 Omitted f3, ce and Auger radiations** 5.25E-03 
ce-N+, 'Y 4 6.17E-04 4.257E-0l* 2.63E-04 Listed radiations 2.07E+00 
'Y8 1.19E-0l 6.105E-0l 7.27E-02 Omitted radiations** 1.2lE-02 
ce-K, 'Y 8 2.89E-03 5.274E-0l 1.52E-03 
Ce-L1, 'Y 8 4.25E-04 5.957E-0l 2.53E-04 * Average energy (MeV) 
'Y9 9.79E-02 6.352E-01 6.22E-02 ** Each omitted transition contributes 
ce-K, 'Y 9 1.16E-03 5.521E-01 6.4lE-04 <0.100 % to Ly(i)xE(i) in its category. 
'Y1O 1.34E-02 7.050E-0l 9.48E-03 
'Yll 1.25E-02 7.136E-0l 8.9lE-03 Hg-196 daughter is stable. 
'Y 12 3.74E-03 7.387E-0l 2.77E-03 
'Y 13 1.34E-02 7.500E-01 1.0lE-02 
'Y 14 1.44E-02 7.540E-0l 1.09E-02 
'Y 15 1. 15E-02 7.784E-0l 8.97E-03 
ce-K, 'Y 15 2.87E-04 6.953E-01 2.00E-04 
'Y 16 5.57E-03 8.089E-01 4.50E-03 
'Y 17 5.57E-03 8.089E-01 4.50E-03 
'Y 18 4.42E-03 8.61OE-0l 3.80E-03 
'Y 20 2.50E-03 8.932E-01 2.23E-03 
'Y 21 2.30E-03 9.572E-0l 2.21E-03 
'Y 22 3.55E-02 9.646E-01 3.43E-02 
'Y 23 4.22E-03 9.761E-01 4.12E-03 
'Y 24 8.64E-03 1.025E+00 8.86E-03 
'Y 25 2.59E-02 1.036E+00 2.69E-02 
ce-K, '"Y 25 3.10E-04 9.531E-0l 2.95E-04 
'Y 26 3.07E-03 1.065E+00 3.27E-03 
'Y 27 5.66E-03 1.106E+00 6.26E-03 
'Y 28 2.59E-03 1.137E+00 2.95E-03 
'Y 30 7.97E-03 1.262E+00 1.0lE-02 
'Y 31 1. 15E-02 1. 289E+00 1.49E-02 
ce-K, 'Y 32 4.02E-04 1.236E+00 4.97E-04 
'"Y 33 1.15E-02 1. 350E+00 1.56E-02 
'"Y 34 2.50E-02 1.389E+00 3.47E-02 
'Y 35 6.9lE-03 1.419E+00 9.81E-03 
'Y 36 6.91E-03 1.419E+00 9.81E-03 
'Y 37 1.44E-02 1.434E+00 2.07E-02 
'Y 38 6.62E-03 1.460E+00 9.67E-03 
'Y 39 8.16E-02 1.496E+00 1.22E-01 
ce-K, '"Y 39 3.91E-04 1.413E+00 5.52E-04 
'Y 40 2.88E-02 1.5llE+00 4.35E-02 
'Y 41 4.80E-02 1. 553E+00 7.45E-02 
ce-K, 'Y 41 2.09E-04 1.470E+00 3.07E-04 
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82-Pb-194 "y 52 1.89E-0l 5.818E-01 1.10E-01 
ce-K, "y 52 9.71E-03 4.963E-0l 4.82E-03 

Q: 14-DEC-90 ce-L1, "y 52 1.46E-03 5.665E-0l 8.28E-04 
EC, f3+: 14-NOV-96 ce-M,,52 3.87E-04 5.789E-0l* 2.24E-04 

,54 3.8lE-03 5.89lE-0l 2.25E-03 
Half-life = 12 m ,60 6.19E-03 6.299E-01 3.90E-03 
Decay mode(s): Q, EC, f3+ ,62 5.54E-03 6.406E-0l 3.55E-03 

"y 63 8.48E-03 6.428E-0l 5.45E-03 
y(i) E(i) ce-K, "y 63 3.74E-04 5.573E-0l 2.09E-04 

Radiation (Bq s)-1 (MeV) y(i)xE(i) ,64 4.40E-03 6.528E-0l 2.87E-03 
,67 1.66E-02 6.66lE-0l 1. 11E-02 

Q 1 7.30E-08 4.640E+00 3.39E-07 ce-K,,67 6.03E-04 5.805E-0l 3.50E-04 
Q recoil 7.30E-08 9.775E-02 7.14E-09 "y 68 6.26E-03 6.859E-01 4.29E-03 
f3+ 7 1.66E-03 4.248E-01* 7.05E-04 "y 69 1.50E-02 7.528E-0l 1.13E-02 
f3+ 10 5.86E-04 5.403E-0l* 3.17E-04 ce-K,,69 2.71E-04 6.673E-0l 1.8lE-04 
f3+ 12 5.86E-04 6.076E-0l* 3.56E-04 ,70 4.40E-03 7.544E-0l 3.32E-03 
f3+ 14 2.34E-03 6. 794E-0l* 1.59E-03 ,71 4.12E-03 7. 735E-0l 3. 19E-03 
f3+ 15 1.27E-03 6.845E-01* 8.69E-04 ,73 3.lOE-03 7.842E-0l 2.43E-03 
f3+ 16 2.34E-04 7.671E-01* 1.80E-04 "y 74 3.lOE-03 7.855E-0l 2.43E-03 ,± l.49E-02 5. 110E-01 7.6lE-03 ,75 3.91E-03 7.855E-0l 3.07E-03 
ce-K, , 6 5.27E-03 5.741E-02 3.02E-04 ,77 l.l1E-02 7.948E-0l 8.81E-03 
ce-K, "y 7 5.28E-03 6.827E-02 3.60E-04 ,78 9.62E-03 8.065E-0l 7.76E-03 
ce-K, , 8 4.31E-03 7.837E-02 3. 38E-04 ,79 3.88E-03 8. 115E-0l 3. 15E-03 
ce-K, , 9 5.OSE-03 9.0l5E-02 4.58E-04 "y 80 8. 13E-03 8.180E-0l 6.65E-03 
,11 1.52E-02 1.894E-0l 2.87E-03 ,81 2.25E-02 8.195E-0l l.84E-02 
ce-K"l1 1. 78E-02 1.039E-0l l.85E-03 ce-K, , 81 3.33E-04 7.340E-0l 2.44E-04 
Ce-L1, , 11 2.75E-03 1. 74lE-0l 4.78E-04 ,83 4.42E-03 8.529E-01 3.77E-03 
,12 4.52E-02 1.920E-01 8.67E-03 ,84 2.62E-03 8.811E-01 2.3lE-03 
ce-K, ,12 8.5lE-03 1.065E-0l 9.06E-04 ,86 1.24E-02 9.270E-01 1.15E-02 
Ce-L1, , 12 1.l4E-03 1. 767E-0l 2.02E-04 ,87 l.09E-02 9.626E-0l 1.05E-02 
Ce-L2, , 12 5.32E-03 l.773E-0l 9.44E-04 ,88 2.04E-02 9.985E-01 2.03E-02 
ce-L3 , , 12 3.28E-03 1. 794E-0l 5.88E-04 ce-K,,88 2.30E-04 9.129E-01 2.lOE-04 
ce-M, ,12 2.52E-03 l.891E-0l* 4.77E-04 ,89 1.06E-02 1.011E+00 l.07E-02 
,14 1.63E-01 2.038E-01 3.32E-02 ,90 8. 15E-03 1.015E+00 8.27E-03 
ce-K,,14 l.47E-0l 1.l83E-0l l.74E-02 "y 91 3.88E-02 1.059E+00 4. 11E-02 
ce-L1, , 14 2.25E-02 1.885E-0l 4.25E-03 ,92 3.99E-03 1.068E+OO 4.27E-03 
Ce-L2, , 14 3.48E-03 1.891E-01 6.58E-04 "y 93 6.36E-03 1. 118E+OO 7.11E-03 
ce-L3 , , 14 9. 11E-04 l.911E-0l 1.74E-04 ,94 4.69E-03 1.l52E+OO 5.4lE-03 
ce-M,,14 6.35E-03 2.008E-0l* l.28E-03 ,95 5.4lE-03 1.179E+OO 6.38E-03 
ce-N+, , 14 2.04E-03 2.038E-01* 4.17E-04 ,96 6.59E-03 1.185E+00 7.8lE~03 
,16 5.05E-02 2.250E-0l l.14E-02 ,98 7.0lE-03 l.232E+OO 8.63E-03 
ce-K, , 16 3.47E-02 1.395E-01 4.84E-03 ,99 7.50E-03 l.272E+00 9.54E-03 
Ce-L1, , 16 5.30E-03 2.097E-0l 1. 11E-03 ,100 1.91E-02 1. 294E+00 2.47E-02 
ce-M,,16 1.47E-03 2.220E-0l* 3.27E-04 ,101 5.54E-03 l.316E+00 7.29E-03 
,20 2.09E-02 2.705E-0l 5.64E-03 ,102 3.42E-03 1.340E+00 4.59E-03 
ce-K,,20 8.80E-03 1.850E-0l 1.63E-03 ,103 7. 14E-03 1.349E+00 9.63E-03 
Ce-L1,,20 1.34E-03 2.552E-01 3.43E-04 ,104 2.28E-03 1.414E+00 3.23E-03 
,21 8.48E-03 2.930E-01 2.48E-03 "y 105 3.9lE-03 l.483E+OO 5.80E-03 
ce-K,,21 1. 94E-03 2.074E-01 4.03E-04 ,107 1.65E-0l l.519E+OO 2.50E-0l 
,22 8.48E-03 2.930E-0l 2.48E-03 ce-K, , 107 1.60E-04 1.434E+00 2.30E-04 
ce-K, , 22 1.94E-03 2.074E-0l 4.03E-04 ,108 4.89E-03 1.546E+00 7.56E-03 
ce-K, , 23 l.69E-03 2.109E-0l 3.57E-04 ,109 1.32E-02 1.549E+00 2.05E-02 
ce-K, , 26 l.55E-03 2.322E-0l 3.60E-04 ,110 4.03E-03 1.585E+00 6.38E-03 
ce-K,,27 1.63E-03 2.332E-01 3.79E-04 ,111 2.67E-03 1.603E+00 4.28E-03 
,30 8.15E-02 3.678E-0l 3.00E-02 "y 112 5.44E-03 1.618E+00 8.81E-03 
ce-K, , 30 1. 55E-02 2.823E-0l 4.39E-03 ,113 5.09E-03 1.639E+OO 8.34E-03 
ce-Ll, , 30 2.37E-03 3.525E-01 8.36E-04 ,114 2.04E-03 1.655E+00 3.37E-03 
ce-M, ,30 6.12E-04 3.648E-01* 2.23E-04 ,116 4.89E-03 1. 723E+00 8.43E-03 
,35 2.28E-02 4.179E-0l 9.54E-03 ,117 1.57E-02 l.81OE+00 2.84E-02 
ce-K,,35 2.92E-03 3.324E-0l 9.70E-04 ,118 1.21E-03 2.00lE+00 2.4lE-03 
Ce-L1, , 35 4.44E-04 4.026E-0l l.79E-04 ,119 2.64E-03 2.343E+00 6.19E-03 
,39 3.05E-02 4.600E-0l l.40E-02 "y 120 1.24E-03 2.386E+00 2.96E-03 
ce-K, , 39 2.12E-03 3.745E-0l 7.92E-04 ,121 1.04E-03 2.392E+00 2.50E-03 
,42 6.19E-03 4.876E-0l 3.02E-03 K"'l X-ray 5.16E-01 7.287E-02 3.76E-02 
,44 4.56E-03 4.987E-01 2.28E-03 K"'2 X-ray 3.04E-0l 7.083E-02 2.16E-02 
,45 4. 11E-02 5.215E-0l 2. 14E-02 K/31 X-ray 1.18E-0l 8.257E-02 9.71E-03 
ce-K,,45 2.93E-03 4.360E-01 1. 28E-03 K/32 X-ray 5. 11E-02 8.497E-02 4.34E-03 
ce-L1, , 45 4.43E-04 5.062E-01 2.24E-04 K/33 X-ray 6.12E-02 8.211E-02 5.03E-03 
,47 4.30E-03 5.405E-0l 2.33E-03 L/3 X-ray l.78E-01 1.223E-02* 2.18E-03 
"y 48 7.92E-03 5.490E-0l 4.35E-03 Auger-KLL 2. 18E-02 5.674E-02* 1. 24E-03 
,51 1. 36E-02 5.607E-01 7.62E-03 Auger-KLX 1.22E-02 6.838E-02* 8.33E-04 
ce-K,,51 5.58E-04 4.752E-01 2.65E-04 
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Auger-LMM 
Auger-LMX 
Auger-LXY 
Auger-MXY 
~E 

3.96E-Ol 
2.57E-Ol 
4.31E-02 
1.63E+00 
3.99E-Ol 

7.927E-03" 
1.047E-02" 
1.246E-02" 
2.S05E-03" 
4.743E-04" 

Listed X, -y and -y± radiations 
Omitted X, -y and -y± radiations"" 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations"" 
Listed Q and Q recoil radiations 
Listed radiations 
Omitted radiations"" 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.200 % to 2:y(i)xE(i) in its category. 

3.14E-03 
2.69E-03 
5.37E-04 
4.57E-03 
l.S9E-04 

1.04E+00 
4.S3E-02 
7.49E-02 
1.09E-02 
3.46E-07 
1.1lE+00 
5.93E-02 

Hg-190 daughter, yield 7.3E-OS, is radioactive. 
TI-194 daughter, yield 1.00E+00, is radioactive. 
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82-Pb-196 ce-K'1 17 5.51E-04 6.697E-0l 3.69E-04 
1 18 4.05E-02 9.541E-0l 3.86E-02 

06-NOV-95 ce-K'1 18 6.50E-04 8.686E-0l 5.65E-04 
Kc'l X-ray 5.28E-Ol 7.287E-02 3.85E-02 

Half-life = 37 m Ka2 X-ray 3.12E-0l 7.083E-02 2.2lE-02 
Decay mode(s): EC, (3+ Ktll X-ray 1.20E-Ol 8.257E-02 9.95E-03 

Ktl2 X-ray 5.23E-02 8.497E-02 4.44E-03 
y(i) E(i) Ktl3 X-ray 6.27E-02 8.21lE-02 5.15E-03 

Radiation (Bq S)-1 (MeV) y(i)xE(i) La X-ray 1.90E-Ol 1.026E-02* 1.95E-03 
Ltl X-ray 1.82E-Ol 1.223E-02* 2.23E-03 

{3+ 4 4.99E-04 3.689E-Ol* 1. 84E-04 Auger-KLL 2.23E-02 5.674E-02* 1.27E-03 
{3+ 5 4.99E-04 3.746E-0l* 1.87E-04 Auger-KLX 1.25E-02 6.838E-02* 8.54E-04 
{3+ 6 5.99E-04 3.959E-0l* 2.37E-04 Auger-KXY 2.02E-03 7.953E-02* 1.60E-04 
I± 4.04E-03 5. 110E-0l 2.06E-03 Auger-LMM 4.04E-Ol 7.928E-03* 3.21E-03 
ce-K'1 1 1.39E-02 2.747E-02 3.83E-04 Auger-LMX 2.63E-Ol 1.047E-02* 2.75E-03 
ce-L j , 11 2.15E-03 9.765E-02 2.lOE-04 Auger-LXY 4.40E-02 1.246E-02* 5.48E-04 
ce-K, I 2 8.16E-03 4.047E-02 3.30E-04 Auger-MXY 1.66E+00 2.806E-03* 4.67E-03 
ce-Lj, I 2 1.26E-03 1.107E-01 1.39E-04 ~E 4.07E-Ol 4.742E-04* 1.93E-04 
ce-K, 13 8.98E-03 4.147E-02 3.72E-04 
ce-L j , I 3 1.38E-03 1. 117E-0l 1.54E-04 Listed X, I and I± radiations 4.9lE-01 
14 7.83E-03 1.750E-0l 1.37E-03 Omitted X, I and I± radiations*' 1. 79E-03 
ce-K, I 4 l.16E-02 8.947E-02 1.04E-03 Listed {3, ce and Auger radiations 9.45E-02 
ce-Lj'1 4 1.79E-03 1.597E-Ol 2.86E-04 Omitted (3, ce and Auger radiations" 1.4lE-03 
1 5 1.1lE-0l 1.917E-Ol 2.12E-02 Listed radiations 5.85E-Ol 
ce-K, I 5 2.09E-02 1.062E-Ol 2.22E-03 Omitted radiations** 3.20E-03 
ce-Lj, I 5 2.81E-03 1.764E-0l 4.95E-04 
ce-L2, I 5 1.31E-02 1.770E-0l 2.33E-03 * Average energy (MeV) 
ce-L3, I 5 8.11E-03 1. 790E-0l 1.45E-03 ** Each omitted transition contributes 
ce-M, I 5 6.23E-03 1.887E-0l' l.18E-03 <0.100 % to Ly(i) xE(i) in its category. 
ce-N+, I 5 2.0lE-03 1.917E-Ol* 3.84E-04 

1 6 8.lOE-02 2.400E-0l 1.94E-02 TI-196 daughter is radioactive. 
ce-K, I 6 4.33E-02 1.545E-0l 6.69E-03 
ce-L j , I 6 6.59E-03 2.247E-0l 1.48E-03 
Ce-L2, I 6 1.70E-03 2.253E-Ol 3.84E-04 
ce-L3, I 6 6.45E-04 2.273E-0l 1.47E-04 

I~Pb(37m) 
ce-M'16 2. 13E-03 2.370E-0l* 5.06E-04 
ce-N+, 16 6.83E-04 2.400E-0l* 1.64E-04 0.0 

17 9.45E-03 2.4lOE-0l 2.28E-03 
ce-K, I 7 5.76E-03 1.555E-Ol 8.95E-04 
ce-L j , I 7 8.80E-04 2.257E-0l 1.99E-04 

1 8 2.70E-0l 2.531E-Ol 6.83E-02 
ce-K, I 8 1.44E-Ol 1.676E-0l 2.41E-02 
ce-L1 , 1 8 2.20E-02 2.378E-0l 5.22E-03 
ce-L2, I 8 2.21E-03 2.384E-0l 5.26E-04 
ce-M, I 8 5.68E-03 2.50lE-0l* 1.42E-03 
ce-N+'1 8 1.82E-03 2.53lE-Ol* 4.60E-04 

1 9 3.78E-02 3.022E-0l 1. 14E-02 
ce-K, I 9 1.24E-02 2.167E-0l 2.68E-03 
ce-L1 , I 9 1.89E-03 2.869E-Ol 5.43E-04 
ce-M, I 9 4.88E-04 2.992E-Ol' 1.46E-04 

1 10 1. 11E-Ol 3.665E-0l 4.06E-02 
ce-K'I 10 2.15E-02 2.81OE-0l 6.04E-03 1-) 
ce-Lj'1 10 3.28E-03 3.512E-0l l.15E-03 EC I 
ce-L2, I 10 3.22E-04 3.518E-0l l.13E-04 Yl. jYl' 

ce-M, I 10 8.43E-04 3.635E-Ol* 3.07E-04 (I-

ce-N+, I 10 2.68E-04 3.665E-Ol' 9.84E-05 
111 5.67E-02 4.939E-Ol 2.80E-02 Yl6 113 'Y12 
ce-K, I 11 4.99E-03 4.084E-0l 2.04E-03 1· 

ce-L1 , I 11 7.54E-04 4.786E-0l 3.61E-04 
112 2.65E-Ol 5.021E-Ol 1.33E-Ol Yll y, y, 

ce-K, I 12 2.23E-02 4. 166E-0l 9.28E-03 
ce-L j ,112 3.37E-03 4.868E-Ol 1.64E-03 EC,. ~; 
Ce-L2, I 12 3.2lE-04 4.874E-0l 1.56E-04 

EC •• ~; ce-M'112 8.66E-04 4.991E-0l* 4.32E-04 
ce-N+, 112. 2.80E-04 5.02lE-0l' 1.4lE-04 Yl' 

EC,. ~~ 
1 13 1.35E-02 5.152E-Ol 6.96E-03 2- 0.0 

ce-K'1 13 l.06E-03 4.297E-Ol 4.56E-04 1~1(1.84h) 

1 15 1.89E-02 7.0l0E-0l 1.32E-02 
ce-K'1 15 6.67E-04 6.155E-0l 4.UE-04 

1 16 8.lOE-03 7. 141E-0l 5.78E-03 
ce-K, I 16 2.73E-04 6.286E-0l 1.71E-04 
117 1.89E-02 7.552E-0l 1.43E-02 
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82-Pb-197m I' 38 7.28E-03 7.372E-Ol 5.37E-03 
I' 39 1.4lE-Ol 7.743E-Ol 1.09E-Ol 

04-JAN-96 ce-K, I' 39 2.96E-03 6.887E-Ol 2.04E-03 
ce-L1, I' 39 4.43E-04 7.589E-Ol 3.36E-04 

Half-life = 43 m I' 40 9.29E-03 7.925E-Ol 7.36E-03 
Decay mode(s): EC, (3+, IT I' 41 5.02E-03 8.097E-Ol 4.07E-03 

I' 42 3.01E-03 8.299E-Ol 2.50E-03 
y(i) E(i) I' 43 1.03E-02 8.358E-Ol 8.60E-03 

Radiation (Bq s)-1 (MeV) y(i)xE(i) I' 44 2.13E-02 8.933E-Ol 1.9lE-02 
I' 45 8.04E-03 8.961E-Ol 7.20E-03 

{3+ 15 5.65E-04 5.362E-Ol* 3.03E-04 I' 46 1.l6E-02 9.203E-Ol 1.06E-02 
{3+ 16 8.93E-04 6.091E-Ol* 5.44E-04 I' 47 8.04E-03 9.450E-Ol 7.59E-03 
{3+ 18 2.38E-03 6.839E-Ol* 1.63E-03 I' 48 5.88E-02 9.577E-Ol 5.63E-02 
{3+ 19 1.98E-03 7. 184E-Ol* 1. 43E-03 ce-K, I' 48 6.0lE-04 8.722E-Ol 5.24E-04 
{3+ 20 2.98E-03 8.539E-Ol* 2.54E-03 I' 49 4.12E-03 9.850E-Ol 4.06E-03 
{3+ 21 9.92E-03 1.012E+00* l.OOE-02 I' 50 2.39E-02 9.986E-Ol 2.38E-02 
I'± 4.02E-02 5.110E-0l 2.06E-02 I' 52 6.48E-03 1.029E+00 6.67E-03 
I' 1 2.46E-Ol 2.227E-Ol 5.48E-02 I' 53 4.02E-03 1.037E+00 4.17E-03 
ce-K, 1'1 8.78E-02 1.372E-Ol 1.20E-02 I' 54 7.03E-03 1.064E+00 7.48E-03 
Ce-L1, 1'1 2.34E-02 2.074E-Ol 4.86E-03 I' 55 7.53E-03 1.074E+00 8.09E-03 
Ce-L2, I' 1 2.22E-Ol 2.08lE-Ol 4.6lE-02 I' 56 1.8lE-03 1.080E+00 1.95E-03 
Ce-L3, I' 1 1.0lE-Ol 2.10lE-Ol 2.12E-02 I' 57 3.2lE-02 1.1l8E+00 3.59E-02 
ce-M, 1'1 9.37E-02 2.198E-Ol* 2.06E-02 I' 58 1.58E-03 1.1 95E+00 1.89E-03 
ce-N+, 1'1 3.05E-02 2.227E-Ol* 6.79E-03 I' 59 4.02E-03 1.279E+OO 5.14E-03 
ce-K, I' 2 1.52E-03 1.890E-Ol 2.87E-04 I' 60 8.79E-03 1.345E+00 1.l8E-02 
1'3 1.13E-02 2.91OE-Ol 3.29E-03 I' 61 3.04E-03 1.372E+00 4.17E-03 
ce-K, I' 3 4.10E-03 2.054E-0l 8.43E-04 I' 62 2.18E-03 1.376E+00 3.01E-03 
ce-K, I' 5 1.25E-03 2.155E-Ol 2.69E-04 I' 63 3.49E-03 1.425E+00 4.97E-03 
1'6 2.99E-02 3.079E-Ol 9.20E-03 I' 64 5.60E-03 1.455E+00 8.15E-03 
ce-K, I' 6 9.09E-03 2.224E-Ol 2.02E-03 I' 65 9.79E-03 1.479E+00 1.45E-02 
ce-L1, 1'6 1.39E-03 2.926E-Ol 4.06E-04 I' 66 1.18E-03 1.505E+00 1.78E-03 
1'8 7.36E-Ol 3.859E-Ol 2.84E-Ol I' 67 2.86E-03 1. 516E+00 4.34E-03 
ce-K, I' 8 5.16E-02 3.003E-Ol 1.55E-02 I' 68 2.11E-03 1.572E+00 3.32E-03 
ce-Ll, I' 8 7.68E-03 3.705E-Ol 2.85E-03 I' 69 1. 58E-03 1. 759E+00 2.78E-03 
Ce-L2, I' 8 3.97E-03 3.712E-Ol 1.47E-03 I' 70 2.74E-03 1. 788E+00 4.89E-03 
Ce-L3, I' 8 1.56E-03 3.732E-Ol 5.8lE-04 I' 71 5.45E-03 1.824E+00 9.94E-03 
ce-M, I' 8 3.22E-03 3.829E-Ol* 1.23E-03 I' 72 2.89E-03 2. 175E+00 6.28E-03 
ce-N+,I'8 1.02E-03 3.859E-Ol* 3.95E-04 I' 73 2.29E-03 2.212E+OO 5.05E-03 
1'9 2.5lE-Ol 3.877E-Ol 9.74E-02 Ka1 X-ray 3.99E-Ol 7.287E-02 2.9lE-02 
ce-K, I' 9 3.53E-02 3.022E-Ol 1.07E-02 Ka2 X-ray 2.36E-Ol 7.083E-02 1. 67E-02 
Ce-L1, I' 9 5.37E-03 3.724E-Ol 2.00E-03 K/11 X-ray 9.09E-02 8.257E-02 7.51E-03 
Ce-L2, I' 9 8. 15E-04 3.730E-Ol 3.04E-04 K/12 X-ray 3.95E-02 8.497E-02 3.36E-03 
ce-M, I' 9 1.49E-03 3.848E-Ol* 5.74E-04 K/13 X-ray 4.73E-02 8.211E-02 3.89E-03 
1'10 5.78E-03 3.937E-Ol 2.27E-03 La X-ray 1.77E-Ol 1.026E-02* 1.81E-03 
ce-K, I' lO 9.25E-04 3.082E-Ol 2.85E-04 L/1 X-ray 2.lOE-Ol 1.223E-02* 2.57E-03 
I' 12 2.9lE-03 4. 137E-0l 1.2lE-03 Auger-KLL 1.69E-02 5.674E-02* 9.57E-04 
1'13 2.29E-02 4.162E-Ol 9.5lE-03 Auger-KLX 9.43E-03 6.838E-02* 6.45E-04 
ce-K, 1'13 3.16E-03 3.307E-Ol 1.04E-03 Auger-LMM 4.16E-Ol 8.056E-03* 3.35E-03 
1'14 5.73E-03 4.463E-Ol 2.55E-03 Auger-LMX 2.69E-Ol 1.059E-02* 2.85E-03 
1'18 1.38E-02 4.882E-Ol 6.74E-03 Auger-LXY 4.50E-02 1.258E-02* 5.66E-04 
ce-K, I' 18 1.25E-03 4.027E-Ol 5.04E-04 Auger-MXY 1. 74E+00 2.763E-03* 4.80E-03 
1'19 7.53E-03 4.929E-Ol 3.7lE-03 I' 1 4.84E-02 8.490E-02 4.11E-03 
I' 20 4.02E-03 4.996E-Ol 2.0lE-03 Ce-L1,I'1 9.72E-02 6.904E-02 6.7lE-03 
I' 21 1.05E-02 5.060E-Ol 5.34E-03 ce-L2, I' 1 l.OOE-02 6.970E-02 6.97E-04 
I' 22 3.77E-03 5.151E-Ol 1.94E-03 ce-M, 1'1 2.53E-02 8.183E-02* 2.07E-03 
I' 23 4.27E-03 5.287E-Ol 2.26E-03 ce-N+,I'1 8.30E-03 8.490E-02* 7.05E-04 
I' 25 2.66E-03 5.507E-Ol 1.47E-03 ce-K, I' 2 6.8lE-02 1.464E-Ol 9.98E-03 
I' 26 3.52E-02 5.578E-Ol 1.96E-02 Ce-L1, I' 2 3.62E-02 2.185E-Ol 7.92E-03 
ce-K, I' 26 1.59E-03 4.723E-0l 7.51E-04 Ce-L2, I' 2 9.35E-03 2.192E-Ol 2.05E-03 
I' 27 2.5lE-03 5.747E-Ol 1.44E-03 Ce-L3, I' 2 3.97E-02 2.214E-Ol 8. 78E-03 
I' 29 8.29E-03 6.118E-Ol 5.07E-03 ce-M, I' 2 2.5lE-02 2.313E-Ol* 5.80E-03 
I' 30 1.10E-02 6.164E-Ol 6.8lE-03 ce-N+, I' 2 8.62E-03 2.344E-Ol* 2.02E-03 
ce-K, I' 30 4.87E-04 5.309E-Ol 2.58E-04 Kat X-ray 3.22E-02 7.497E-02 2.4lE-03 
I' 31 3.34E-03 6.279E-Ol 2.1OE-03 Ka2 X-ray 1.91E-02 7.280E-02 1.39E-03 
I' 32 7.03E-03 6.496E-Ol 4.57E-03 Auger-LMM 8.66E-02 8.135E-03* 7.04E-04 
I' 33 9.54E-03 6.511E-Ol 6.21E-03 Auger-LMX 5.70E-02 1.078E-02* 6.14E-04 
I' 34 9.54E-02 6.956E-Ol 6.64E-02 Auger-MXY 3.68E-Ol 2.812E-03* 1.03E-03 
ce-K, I' 34 9.79E-04 6.1OlE-Ol 5.97E-04 
I' 35 1.58E-02 7.068E-Ol 1. 12E-02 Listed X, I' and I'± radiations 1.16E+00 
ce-K, I' 35 5.47E-04 6.213E-Ol 3.40E-04 Omitted X, I' and I'± radiations** 1.06E-02 
I' 36 1.1OE-02 7.151E-Ol 7.90E-03 Listed {3, ce and Auger radiations 2.36E-Ol 
I' 37 3.74E-02 7.24lE-Ol 2.71E-02 
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Omitted (3, ce and Auger radiations" 
Listed radiations 
Omitted radiations" 

* Average energy (MeV) 
** Each omitted transition contributes 

<O.lDO % to L)(i)xE(i) in its category. 

8.68E-03 
1.40E+00 
1.93E-02 

TI-197 daughter, yield 8.lDE-OI, is radioactive. 
Pb-197 daughter, yield 1.90E-OI, is radioactive. 

112·13/2· 

1512· 

1112· 312· 

(1112·.1312·) 
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iY" 
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'~';'Pb<43m) 
1]12+ 0.319' 
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y, 

1.5700 ¥L 0.0"" 
~Y, 

2.4992 ?of1. r 0.0 

2.4572.-
1:~Ph(stablc) 

1.4124 " 
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82-Pb-197 ce-K, ,23 1.44E-04 1. 134E+00 1.64E-04 
,24 8.28E-02 1. 26lE+00 l.04E-OI 

04-JAN-96 ce-K, ,24 4.3lE-04 1.176E+OO 5.06E-04 
,25 1.48E-02 1. 277E+00 1.89E-02 

Half-life = 8 m ce-K, ,25 1.13E-04 1.192E+OO 1.35E-04 
Decay mode(s): EC, (3+ ,26 3.96E-03 1.28lE+OO 5.07E-03 

,27 4.86E-02 1. 289E+OO 6.26E-02 
y(i) E(i) ce-K, ,27 2.42E-04 1.203E+OO 2.9lE-04 

Radiation (Bq S)-l (MeV) y(i)xE(i) ,28 7.38E-03 1.383E+OO 1.02E-02 
,29 1.89E-02 1.584E+00 2.99E-02 

(3+ 2 2.58E-04 3.376E-Ol* 8.72E-05 ce-K, ,29 8.42E-05 1.499E+00 1.26E-04 
(3+ 4 5.96E-04 4.165E-Ol* 2.48E-04 ,30 2.34E-02 1. 647E+00 3.85E-02 
(3+ 5 3.58E-04 4.217E-0l* 1.5lE-04 ce-K, ,30 9.47E-05 1.562E+00 1.48E-04 
(3+ 6 8.94E-04 4.287E-0l* 3.83E-04 ,31 6.12E-03 1.663E+00 1.02E-02 
(3+ 7 3.68E-04 4.468E-Ol* 1.64E-04 ,32 2.97E-02 1.675E+OO 4.97E-02 
(3+ 8 1.29E-03 5.883E-Ol* 7.60E-04 ce-K,,32 1.15E-04 1. 589E+OO 1.83E-04 
(3+ 9 1.29E-03 5.990E-Ol* 7.74E-04 ,33 4.86E-03 1.727E+OO 8.39E-03 
(3+ 10 2.78E-03 6.434E-Ol* 1.79E-03 ,34 6. 12E-02 1.854E+OO 1. 13E-Ol 
(3+ 11 4.47E-03 8. 168E-Ol* 3.65E-03 ce-K,,34 1. 85E-04 1. 769E+OO 3.28E-04 
(3+ 12 8.94E-03 9.825E-0l* 8.79E-03 ,35 1.2lE-02 1.976E+00 2.38E-02 
(3+ 13 1.79E-02 1.154E+00* 2.06E-02 ,36 1.67E-02 2.044E+00 3.42E-02 ,± 7.85E-02 5. 110E-0l 4.0lE-02 ,37 1.09E-02 2. 113E+00 2.30E-02 
,I 1.28E-Ol 3.755E-Ol 4.80E-02 ,38 6.48E-03 2. 144E+00 1.39E-02 
ce-K, ,1 2.32E-02 2.899E-Ol 6.74E-03 ,39 4.41E-02 2.345E+OO 1.03E-01 
Ce-L1"1 3.55E-03 3.60lE-0l 1.28E-03 ce-K, ,39 7.35E-05 2.260E+OO 1.66E-04 
ce-L2, , 1 3.48E-04 3.608E-Ol 1.25E-04 ,40 4.68E-03 2.429E+OO 1.14E-02 
ce-M, , 1 9.12E-04 3.725E-Ol* 3.40E-04 K"'l X-ray 3.97E-0l 7.287E-02 2.90E-02 
ce-N+, ,1 2.90E-04 3.755E-0l* 1.09E-04 K"'2 X-ray 2.35E-Ol 7.083E-02 1.66E-02 
,2 5.04E-Ol 3.859E-0l 1.94E-Ol Ki31 X-ray 9.06E-02 8.257E-02 7.48E-03 
ce-K, ,2 3.53E-02 3.003E-0l 1.06E-02 Ki32 X-ray 3.93E-02 8.497E-02 3.34E-03 
ce-L1,,2 5.26E-03 3.705E-0l 1.95E-03 Ki33 X-ray 4.72E-02 8.21lE-02 3.87E-03 
ce-L2, , 2 2.72E-03 3.712E-Ol 1.01E-03 Li3 X-ray 1.34E-Ol 1.223E-02* 1.64E-03 
Ce-L3; , 2 1.07E-03 3.732E-Ol 3.98E-04 Auger-KLL 1.68E-02 5.674E-02* 9.53E-04 
ce-M,,2 2.2lE-03 3.829E-Ol* 8.45E-04 Auger-KLX 9.39E-03 6.838E-02* 6.42E-04 
ce-N+,,2 7.02E-04 3.859E-0l* 2.7lE-04 Auger-KXY 1.52E-03 7.953E-02* 1.21E-04 
,3 2.07E-02 3.947E-Ol 8. 17E-03 Auger-LMM 3.00E-Ol 7.922E-03* 2.37E-03 
ce-K, ,3 3.29E-03 3.092E-Ol 1.02E-03 Auger-LMX 1.94E-Ol 1.046E-02* 2.03E-03 
ce-L1,,3 5.02E-04 3.794E-Ol 1.90E-04 Auge.r-LXY 3.26E-02 1. 245E-02* 4.06E-Q4 
,4 1.4lE-02 5.207E-0l 7.36E-03 Auger-MXY 1. 23E+00 2.808E-03* 3.46E-03 
ce-K, ,4 1.08E-03 4.352E-0l 4.71E-04 .6.E 3.0lE-01 4.739E-04* 1.42E-04 
Ce-L1, , 4 1.63E-04 5.054E-0l 8.25E-05 
,6 1.33E-Ol 7.61lE-01 1.0lE-01 Listed X, , and ,± radiations 1. 53E+00 
ce-K, ,6 1.14E-03 6.756E-Ol 7.73E-04 Omitted X, , and ,± radiations** 3.42E-03 
ce-LI, , 6 1.66E-04 7.458E-Ol 1.24E-04 Listed (3, ce and Auger radiations 7.87E-02 
,7 2.52E-02 7.698E-Ol 1.94E-02 Omitted (3, ce and Auger radiations** 2.23E-03 
ce-K, , 7 6.99E-04 6.843E-Ol 4.78E-04 Listed radiations 1.6lE+00 
,8 1.07E-02 8. 153E-0l 8. 73E-03 Omitted radiations** 5.66E-03 
,9 2.6lE-02 8.442E-0l 2.20E-02 
ce-K, ,9 1.84E-04 7.586E-0l 1.39E-04 * Average energy (MeV) 
,10 6.12E-02 8.716E-Ol 5.33E-02 ** Each omitted transition contributes 
ce-K, ,10 1.58E-04 7.86lE-01 1.24E-04 <0.100 % to Ly(i)xE(i) in its category. 
,11 9.00E-03 8.854E-Ol 7.97E-03 
ce-K"11 1.44E-04 7.999E-Ol 1.15E-04 TI-197 daughter is radioactive. 
,12 5.04E-02 8.961E-Ol 4.52E-02 
ce-K, , 12 4.5lE-04 8.106E-Ol 3.65E-04 
,13 3.15E-02 9.017E-Ol 2.84E-02 
ce-K" 13 5. 84E-04 8. 16lE-01 4. 77E-04 
,14 2.16E-02 9.135E-Ol 1.97E-02 
ce-K, ,14 3.87E-04 8.279E-0l 3.2lE-04 
,15 1.62E-02 1.004E+OO 1.63E-02 
,16 6.30E-03 1.064E+00 6.70E-03 
,17 2.09E-02 1.088E+OO 2.27E-02 
ce-K, ,17 9.lOE-05 1.003E+OO 9.12E-05 
,18 3.33E-02 1.093E+OO 3.64E-02 
ce-K, ,18 1.44E-04 1.007E+00 1.45E-04 
,19 1.89E-02 1.140E+00 2.15E-02 
,20 7.02E-03 1.148E+OO 8.06E-03 
,21 3.78E-02 1.156E+OO 4.37E-02 
ce-K, ,21 3. 13E-04 1.07lE+00 3.35E-04 
,22 2.03E-02 1.209E+00 2.46E-02 
ce-K, ,22 1. 79E-04 1.123E+00 2.0lE-04 
,23 1.67E-02 1.219E+00 2.04E-02 
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1/2,3/2,5/2(+) 

(312+,512+) 

(312+,5/2+) 

(1/2+,3/2+,5/2+) 129 

( 112+,312+,512+) 

312+,5/2+ 

3/2+,512+ 

3/2+,5/2+ 

(1/2+,3/2+,5/2+) 

312+,512+ 

112-,312-,5/2-

3/2+ 

5/2+ 

3/2+ 

112+ 
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82-Pb-204m 83-Bi-204 

04-NOV-94 04-NOV-94 

Half-life = 67.2 m Half-life = 11.22 h 
Decay mode(s): IT Decay mode(s): EC, f3+ 

y(i) E(i) y(i) E(i) 

Radiation (Bq s)-1 (MeV) y(i)xE(i) Radiation (Bq s)-1 (MeV) y(i)xE(i) 

ce-K, '1 1 7.90E-04 2.0l2E-0l 1.59E-04 f3+ 14 4.14E-04 5.394E-0l" 2.23E-04 

'12 8.93E-0l 3.747E-0l 3.34E-0l f3+ 15 1.0lE-03 5.421E-01" 5.48E-04 
ce-K, '1 2 3.51E-02 2.867E-0l 1.OlE-02 ce-N+, '1 1 3.47E-02 6.270E-03" 2.18E-04 
ce-LI, '1 2 5.11E-03 3.589E-0l 1.83E-03 ce-LI, '1 2 1.39E-02 1.314E-02 1.82E-04 

ce-L2, '1 2 7.07E-03 3.595E-0l 2.54E-03 Ce-L2, '1 3 2.36E-02 6.334E-02 1.49E-03 
ce-L3, '1 2 3.04E-03 3.617E-0l 1.10E-03 ce-L3, '1 3 2.03E-02 6.550E-02 1.33E-03 
ce-M, '1 2 3.86E-03 3.717E-0l" 1.43E-03 ce-M, '1 3 1.17E-02 7.547E-02" 8.84E-04 
ce-N+, '1 2 1.22E-03 3.747E-0l" 4.58E-04 ce-N+, '1 3 3.77E-03 7.854E-02" 2.96E-04 

ce-K, '1 3 4.76E-04 5.342E-01 2.54E-04 Ce-Ll, '1 4 1.74E-02 6.429E-02 1.12E-03 

ce-L2, '1 3 3.73E-04 6.070E-01 2.26E-04 Ce-L2, '1 4 3.34E-03 6.495E-02 2.17E-04 

'1 5 9.92E-01 8.992E-0l 8.92E-01 ce-M, '1 4 5.29E-03 7.708E-02" 4.08E-04 

ce-K, '1 5 6.47E-03 8. ll1E-Ol 5.25E-03 ce-K, '1 12 1.57E-02 5.280E-02 8.29E-04 

ce-L1, '1 5 9.40E-04 8.833E-0l 8.3lE-04 Ce-LI, '1 12 2.43E-03 1.249E-0l 3.04E-04 
ce-L2, '1 5 3.02E-04 8.840E-0l 2.67E-04 Ce-L2, '1 12 2.59E-03 1.256E-01 3.26E-04 
ce-M, '1 5 2.72E-04 8.961E-0l" 2.44E-04 Ce-L3, '1 12 1.67E-03 1.278E-0l 2.13E-04 
ce-N+, '1 5 1.22E-04 8.992E-0l" 1.09E-04 ce-M, '1 12 1.69E-03 1.377E-0l" 2.33E-04 

'1 6 9.07E-0l 9. 117E-0l 8.27E-01 ce-K, '1 18 2.29E-03 8.040E-02 1.84E-04 

ce-K, '1 6 5.58E-02 8.237E-0l 4.60E-02 ce-K, '1 19 4.06E-03 8.183E-02 3.32E-04 

ce-Ll, '1 6 1.24E-02 8.959E-0l 1.l1E-02 ce-K, '1 20 1.52E-02 8.809E-02 1.34E-03 

ce-L2, '1 6 1.72E-02 8.965E-0l 1.54E-02 ce-LI, '1 20 2.34E-03 1.602E-01 3.76E-04 

ce-L3, '1 6 2.42E-03 8.987E-0l 2.18E-03 ce-K, '1 22 2.75E-03 1.247E-01 3.43E-04 
ce-M, '1 6 1.99E-03 9.087E-0l" 1.8lE-03 ce-K, '1 23 1.28E-02 1.281E-01 1.64E-03 
Kal X-ray 4.66E-02 7.497E-02 3.49E-03 Ce-Ll, '1 23 1.99E-03 2.002E-01 3.98E-04 
Auger-KLL 1.91E-03 5.825E-02" 1. llE-04 ce-K, '1 24 3.19E-03 1.284E-0l 4.10E-04 
Auger-LMM 4.50E-02 8.291E-03" 3.73E-04 ce-K, '1 25 3.15E-03 1.314E-0l 4.14E-04 
Auger-LMX 2.94E-02 1.091E-02" 3.20E-04 Ce-L2, '1 25 1.67E-03 2.042E-01 3.4lE-04 
Auger-MXY 1.83E-0l 2.874E-03" 5.25E-04 Ce-L3, '1 25 9.51E-04 2.064E-0l 1.96E-04 

ce-M, '1 25 7.95E-04 2. 163E-01" 1. 72E-04 
Listed X, '1 and 'Y± radiations 2.06E+00 ce-K, '1 26 7.85E-03 1.341E-01 1.05E-03 
Omitted X, '1 AND 'Y± radiations"" 6.83E-03 Ce-LI, '1 26 1.22E-03 2.063E-0l 2.5lE-04 
Listed f3, ce AND Auger radiations 1.03E-01 ce-K, '1 29 2.07E-03 1.524E-0l 3.15E-04 
Omitted f3, ce AND Auger radiations"" 4.72E-04 ce-K, '1 30 1.30E-02 1.609E-0l 2.09E-03 
Listed radiations 2.16E+00 ce-Ll, '1 30 2.OlE-03 2.33lE-0l 4.69E-04 
Omitted radiations"" 7.30E-03 '1 33 2.86E-02 2.893E-0l 8.27E-03 

ce-K, '1 33 1.14E-02 2.0l3E-0l 2.29E-03 

* Average energy (MeV) Ce-Ll, '1 33 1.76E-03 2. 734E-0l 4.8lE-04 

** Each omitted transition contributes ce-K, '1 34 2.73E-03 2.034E-0l 5.56E-04 

<0.100 % to Ly(i)xE(i) in its category. ce-K, '1 37 1.03E-03 2.43lE-0l 2.50E-04 
'144 8.18E-0l 3.748E-0l 3.06E-0l 

Pb-204 daughter is stable. ce-K, '1 44 3.21E-02 2.868E-0l 9.21E-03 
Ce-Ll, '1 44 4.68E-03 3.589E-0l 1.68E-03 
Ce-L2, '1 44 6.48E-03 3.596E-0l 2.33E-03 
Ce-L3, '1 44 2.78E-03 3.617E-0l 1.OlE-03 

'"!';'Pb<67.2m) 
ce-M, '1 44 3.53E-03 3.717E-0l* 1.31E-03 
ce-N+, '1 44 1.12E-03 3.748E-01" 4.20E-04 

9- 2.1854 ce-K, '1 47 5.39E-04 3.243E-01 1.75E-04 

1, 
ce-K, '1 48 1.64E-03 3.336E-0l 5.47E-04 
ce-K, '1 50 1.04E-03 3.505E-0l 3.64E-04 

4+ • 1.5629 '1 51 2.46E-02 4.405E-0l 1.08E-02 

1. Jt ce-K, '1 52 5.92E-04 3.59lE-0l 2.13E-04 
4+ 1.2738 ce-K, '1 56 5.68E-04 3.802E-0l 2.16E-04 

11' 
ce-K, '1 59 7.65E-04 4.137E-01 3.17E-04 

2+ 0.8992 ce-K, '1 62 5.24E-04 4.342E-01 2.27E-04 
'1 64 1.35E-02 5.327E-0l 7.19E-03 
ce-K, '1 64 1.06E-03· 4.447E-01 4.69E-04 

1, '1 79 2.54E-02 6.616E-0l 1.68E-02 
ce-K, '1 79 1.13E-03 5.736E-0l 6.47E-04 

0+ 0.0 '1 83 1.14E-01 6.707E-0l 7.62E-02 

'::iPb(stable) 
ce-K, '1 83 4.86E-03 5.827E-0l 2.83E-03 
ce-LI, '1 83 7.39E-04 6.549E-0l 4.84E-04 
'1 86 9.53E-03 6.907E-0l 6.58E-03 
'1 88 1.43E-02 7.09lE-0l 1.OlE-02 
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ce-K, 'Y 88 S.30E-04 6.21lE-01 3.29E-04 .6.E 4.34E-01 S.187E-04· 2.2SE-04 
'Y 89 L43E-02 7.lOSE-01 L02E-02 
ce-K, 'Y 89 S.27E-04 6.22SE-01 3.28E-04 Listed X, 'Y and 'Y± radiations 2.69E+00 
'Y 90 9.0SE-03 7.184E-01 6.S0E-03 Omitted X, 'Y AND 'Y± radiations·· 4.12E-01 
ce-K, 'Y 90 3.2SE-04 6.304E-01 2.0SE-04 Listed {3, ce AND Auger radiations 7.07E-02 
'Y 91 9.29E-03 7.2S1E-01 6.74E-03 Omitted (3, ce AND Auger radiations·· LS3E-02 
'Y 94 1.08E-02 7.S38E-01 8.14E-03 Listed radiations 2.76E+00 
ce-K, 'Y 94 3.42E-04 6.6S8E-01 2.28E-04 Omitted radiations·- 4.28E-01 
'Y 97 3.26E-02 7.912E-01 2.S8E-02 
ce-K, 'Y 97 S.90E-04 7.032E-01 4.1SE-04 * Average energy (MeV) 
'Y 101 9.S3E-03 8.320E-01 7.93E-03 ** Each omitted transition contributes 
ce-K, 'Y 101 2.34E-04 7.439E-01 L74E-04 <0.200 % to Ly(i)xE(i) in its category. 
'Y 102 1.1lE-02 8.342E-01 9.27E-03 
ce-K, 'Y 102 2.71E-04 7.462E-01 2.02E-04 Ph-204m daughter, yield 9.80E-02, is radioactive. 
'Y 104 9.S3E-03 8.472E-01 8.07E-03 Ph-204 daughter, yield 9.020E-01, is stable. 
'Y lOS 9.8SE-01 8.992E-01 8.8SE-01 
ce-K, 'Y lOS 6.42E-03 8.lllE-01 S.2lE-03 
Ce-Ll, 'Y lOS 9.34E-04 8.833E-01 8.2SE-04 
Ce-L2, 'Y lOS 2.99E-04 8.840E-01 2.6SE-04 
ce-M, 'Y lOS 2.70E-04 8.961E-01· 2.42E-04 
'Y 107 Ll1E-01 9.120E-01 LOlE-01 
ce-K, 'Y 107 2.1SE-03 8.240E-01 L78E-03 
Ce-Ll, 'Y 107 3.27E-04 8.961E-01 2.93E-04 
'Y 108 L08E-01 9.183E-01 9.92E-02 
ce-K, 'Y 108 6.77E-04 8.303E-01 S.62E-04 
'Y 120 S.88E-01 9.840E-01 S.78E-01 
ce-K, 'Y 120 l.26E-03 8.960E-01 1.l3E-03 
'Y 121 1.l9E-02 9.904E-01 1. 18E-02 
'Y 126 L27E-02 L044E+00 L33E-02 
'Y 131 9.S3E-03 1.064E+00 1.0lE-02 
'Y 136 L47E-02 l.lllE+OO 1.63E-02 
'Y 139 8.S8E-03 1.133E+00 9.72E-03 
'Y 140 S.S6E-03 1.140E+00 6.34E-03 
'Y 141 S.S6E-03 1.l40E+00 6.34E-03 
'Y 148 l.98E-02 L204E+00 2.39E-02 
ce-K, 'Y 148 1.90E-04 L1l6E+00 2.12E-04 
'Y 149 3.02E-02 L212E+00 3.66E-02 
'Y ISS 2.14E-02 1. 27SE+00 2.73E-02 
'Y 161 4.76E-03 L3S2E+00 6.44E-03 
'Y 162 8.73E-03 1.3S3E+00 1.18E-02 
'Y 166 9.69E-03 1.41SE+00 L37E-02 
'Y 176 9.6lE-03 l.S24E+00 L46E-02 
'Y 177 4.13E-03 l.S37E+00 6.34E-03 
'Y 180 3.97E-03 l.S89E+00 6.3lE-03 
'Y 18S 6.9lE-03 L646E+00 1.l4E-02 
'Y 186 S.S6E-03 1.6S2E+00 9.18E-03 
'Y 187 S.S6E-03 1.6SSE+00 9.20E-03 
'Y 19S S.80E-03 1.689E+00 9.79E-03 
'Y 198 L98E-02 1.703E+00 3.38E-02 
'Y 201 S.88E-03 1. 732E+00 L02E-02 
'Y 203 L22E-02 1.7SSE+00 2.1SE-02 
'Y 212 S.16E-03 1.818E+00 9.38E-03 
'Y 213 S.S6E-03 1.826E+00 1.02E-02 
'Y 220 L29E-02 1.896E+00 2.44E-02 
'Y 223 S.88E-03 L926E+00 1.13E-02 
'Y 22S 7.86E-03 1.941E+00 LS3E-02 
'Y 227 3.4lE-03 1.9S7E+00 6.68E-03 
'Y 228 3.97E-03 L9S8E+00 7.77E-03 
'Y 229 3.73E-03 1. 96SE+OO 7.33E-03 
'Y 246 2.94E-03 2. 263E+00 6.6SE-03 
'Y 262 3. 73E-03 2.681E+OO 1.00E-02 
'Y 263 2.70E-03 2.687E+00 7.2SE-03 
Kc'l X-ray 4.S7E-01 7.497E-02 3.43E-02 
KCt2 X-ray 2.71E-01 7.280E-02 L97E-02 
K;31 X-ray L04E-01 8.494E-02 8.8SE-03 
Auger-KLL 1.88E-02 S.82SE-02* L09E-03 
Auger-KLX LOSE-02 7.029E-02* 7.38E-04 
Auger-LMM 3.82E-01 8.1S4E-03* 3.llE-03 
Auger-LMX 2.S0E-01 L078E-02* 2.69E-03 
Auger-LXY 4.22E-02 L284E-02* S.41E-04 
Auger-MXY L61E+00 2.906E-03- 4.69E-03 
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83-Bi-208 

13-MAY-86 

Half-life = 3.68E+5 y 
Decay mode(s): EC 

y(i) E(i) 
Radiation (Bq s)-1 (MeV) 

"( 1 1.00E+00 2.61OE+00 
ce-K, "( 1 1.69E-03 2.522E+00 
ce-L1, "( 1 2.40E-04 2.594E+00 
ce-L2, "( 1 2.88E-05 2.595E+00 
ce-M, "( 1 2.2lE-05 2.607E+00· 
K"'l X-ray 2.06E-Ol 7.497E-02 
K"'2 X-ray 1.22E-Ol 7.280E-02 
Ki31 X-ray 4.69E-02 8.494E-02 
Auger-KLL 8.44E-03 5.825E-02· 
Auger-KLX 4.73E-03 7.029E-02· 
Auger-KXY 7.69E-04 8.179E-02· 
Auger-LMM 2.67E-Ol 8.083E-03· 
Auger-LMX 1.75E-Ol 1.072E-02· 
Auger-LXY 2.97E-02 1.278E-02· 
Auger-MXY 1.14E+00 2.859E-03· 
LlE 3.0lE-Ol 5.209E-04· 

Listed X, "( and "(± radiations 
Omitted X, "( and "(± radiations·· 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations·· 
Listed radiations 
Omitted radiations·· 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to 2:y(i)xE(i) in its category. 

Ph-208 daughter is stable. 

y(i)xE(i) 

2.6lE+00 
4.27E-03 
6.21E-04 
7.48E-05 
5.77E-05 
1.54E-02 
8.88E-03 
3.98E-03 
4.92E-04 
3.32E-04 
6.29E-05 
2.15E-03 
1.88E-03 
3.79E-04 
3.25E-03 
1.57E-04 

2.64E+00 
7.38E-03 
1.37E-02 
1.11E-05 
2.65E+00 
7.39E-03 

2~Bi(3.68E+5y) 

(5)+ 0.0 

~26100~, 
~ 0.0 

2~~Pb( stable) 
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84-Po-204 ,23 1.9lE-02 4.518E-01 8.65E-03 
ce-K,,23 2.5lE-03 3.613E-01 9.08E-04 

a: 06-0CT-95 ,24 9.63E-03 4.599E-01 4.43E-03 
EC: 04-NOV-94 ce-K,,24 1.2lE-03 3.694E-01 4.46E-04 

,25 1.32E-01 5.349E-01 7.09E-02 
Half-life = 3.53 h ce-K, ,25 1.1lE-02 4.444E-01 4.94E-03 
Decay mode(s): a, EC ce-L1, , 25 1.7lE-03 5.185E-01 8.86E-04 

ce-M, , 25 4.45E-04 5.317E-01* 2.37E-04 
y(i) E(i) ,26 1.35E-02 5.395E-01 7.26E-03 

Radiation (Bq S)-l (MeV) y(i)xE(i) ce-K, ,26 1.10E-03 4.490E-01 4.96E-04 
,27 6.46E-03 5.827E-01 3.76E-03 

a 1 6.60E-03 5.377E+00 3.55E-02 ce-K, , 27 4.33E-04 4.922E-01 2.13E-04 
a recoil 6.60E-03 1.076E-01 7.10E-04 ,28 7.62E-02 6.804E-01 5.19E-02 
ce-N+, , 1 2.09E-01 4.700E-03* 9.83E-04 ce-K, , 28 3.4lE-03 5.899E-01 2.0lE-03 
ce-M,,2 3.87E-01 2.373E-03* 9.17E-04 ce-L1, , 28 5.23E-04 6.640E-01 3.48E-04 
ce-N+, , 2 6.06E-01 5.550E-03* 3.36E-03 ,29 1.06E-02 7.516E-01 7.96E-03 
ce-M, ,3 5.68E-01 6.343E-03* 3.60E-03 ce-K, , 29 3.66E-04 6.61lE-01 2.42E-04 
ce-N+, ,3 4.23E-01 9.520E-03* 4.03E-03 ,30 1.15E-01 7.625E-01 8.78E-02 
,4 1.08E-01 6.319E-02 6.80E-03 ce-K, , 30 4.1lE-04 6.720E-01 2.76E-04 
ce-L1, ,4 5.62E-01 4.680E-02 2.63E-02 ,31 3.68E-03 7.68lE-01 2.82E-03 
ce-L2, , 4 5.87E-02 4.747E-02 2.79E-03 ,33 7.06E-03 8.176E-01 5.77E-03 
Ce-L3,,4 4.73E-03 4.977E-02 2.35E-04 ,34 2.99E-01 8.840E-01 2.64E-01 
ce-M, ,4 1.47E-01 6.00lE-02* 8.8lE-03 ce-K, ,34 8.13E-04 7.934E-01 6.45E-04 
ce-N+, ,4 4.92E-02 6.319E-02* 3.11E-03 ,35 1. 24E-02 9.052E-01 1. 12E-02 
ce-K, , 5 2.45E-02 1.753E-02 4.30E-04 ,36 5.11E-03 1.003E+00 5.13E-03 
ce-L1,,5 3.87E-03 9.167E-02 3.54E-04 ,37 2.4lE-01 1.016E+00 2.45E-01 
ce-K, ,6 2.58E-02 2.553E-02 6.59E-04 ce-K, ,37 5.09E-04 9.258E-01 4.72E-04 
ce-Lb ,6 4.07E-03 9.967E-02 4.06E-04 ,38 9.60E-02 1.040E+00 9.98E-02 
,7 1. 14E-02 1.226E-01 1. 39E-03 ce-K,,38 1.44E-03 9.495E-01 1.37E-03 
ce-K, , 7 5.50E-02 3.206E-02 1. 76E-03 ce-L1, , 38 2.20E-04 1.024E+00 2.25E-04 
Ce-L1,,7 8.67E-03 1.062E-01 9.20E-04 ,39 3.14E-03 1.046E+00 3.29E-03 
ce-M, , 7 2.26E-03 1.194E-01* 2.70E-04 ,40 1.17E-03 1. 178E+00 1.37E-03 
,8 8.97E-03 1.312E-01 1. 18E-03 ,41 1.32E-03 1.194E+00 1.57E-03 
ce-K, , 8 3. 57E-02 4.070E-02 1.45E-03 , 42 8.97E-04 1. 419E+OO 1.27E-03 
ce-L1,,8 5.63E-03 1.148E-01 6.46E-04 Kat X-ray 7.olE-01 7.711E-02 5.4lE-02 
ce-M, ,8 1.47E-03 1.280E-01* 1.88E-04 Ka2 X-ray 4.17E-01 7.48lE-02 3.12E-02 
,9 9.72E-02 1.370E-01 1.33E-02 K;3t X-ray 1.60E-01 8.735E-02 1.40E-02 
ce-K, ,9 3.42E-01 4.650E-02 1.59E-02 K;32 X-ray 7.36E-02 8.99lE-02 6.62E-03 
Ce-L1, ,9 5.39E-02 1.206E-01 6.50E-03 K;33 X-ray 8.34E-02 8.683E-02 7.24E-03 
ce-L2, , 9 5.67E-03 1.213E-01 6.88E-04 La X-ray 3.67E-01 1.083E-02* 3.97E-03 
ce-M, ,9 1.4lE-02 1.338E-01* 1.89E-03 L;3 X-ray 3.72E-01 1.301E-02* 4.83E-03 
ce-N+,,9 4.75E-03 1.370E-01* 6.5lE-04 L-y X-ray 7.65E-02 1. 543E-02* 1.18E-03 
,11 2.8lE-02 2.036E-01 5.72E-03 Auger-KLL 2.79E-02 5.979E-02* 1.67E-03 
ce-K, , 11 1.27E-02 1. 130E-01 1.44E-03 Auger-KLX 1. 57E-02 7.222E-02* 1. 13E-03 
ce-L1, ,11 2.76E-03 1.872E-01 5.17E-04 Auger-KXY 2.56E-03 8.408E-02* 2.15E-04 
,12 6.28E-03 2.098E-01 1.32E-03 Auger-LMM 7.19E-01 8.395E-03* 6.04E-03 
,13 7.98E-03 2.299E-01 1.84E-03 Auger-LMX 4.75E-01 1.111E-02* 5.28E-03 
ce-K, ,13 6.54E-03 1.394E-01 9.1lE-04 Auger-LXY 8.09E-02 1.324E-02* l.07E-03 
Ce-L1, , 13 1.02E-03 2.136E-01 2.18E-04 Auger-MXY 4.1lE+00 3.039E-03* 1.25E-02 
,14 1.82E-02 2.447E-01 4.44E-03 ~E 2.04E+OO 6.289E-04* 1.28E-03 
, 15 5.92E-03 2.538E-01 1.50E-03 
ce-K, ,15 3.70E-03 1.633E-01 6.05E-04 Listed X, , and ,± radiations 1.16E+OO 
,16 2.78E-01 2.70lE-0l 7.5lE-02 Omitted X, , AND ,± radiations" 3.17E-03 
ce-K, , 16 1.47E-01 1.795E-01 2.64E-02 Listed (3, ce AND Auger radiations 1.78E-01 
Ce-L1, , 16 2.28E-02 2.537E-01 5.79E-03 Omitted (3, ce AND Auger radiations** 5.44E-03 
Ce-L2, , 16 2.38E-03 2.544E-01 6.05E-04 Listed a and a recoil radiations 3.62E-02 
ce-M, ,16 5.95E-03 2.669E-01* 1. 59E-03 Listed radiations 1.37E+OO 
ce-N+, ,16 1.98E-03 2.70lE-01* 5.36E-04 Omitted radiations** 8.6lE-03 
, 17 3.26E-02 3.050E-01 9.94E-03 
ce-K,,17 1.23E-02 2.144E-01 2.64E-03 * Average energy (MeV) 
Ce-L1, ,17 1.92E-03 2.886E-01 5.53E-04 ** Each omitted transition contributes 
,18 5.50E-03 3.098E-01 1.70E-03 <0.100 % to L:y(i) xE(i) in its category. 
ce-K, ,18 1.99E-03 2.193E-01 4.36E-04 
,19 4.28E-02 3.170E-01 1.36E-02 Ph-200 daughter, yield 6.6E-03, is radioactive. 
ce-K, , 19 1.45E-02 2.265E-01 3.29E-03 Bi-204 daughter, yield 9.934E-01, is radioactive. 
ce-L1, , 19 2.26E-03 3.006E-01 6.80E-04 
ce-M, ,19 5.88E-04 3.138E-01* 1.85E-04 
,20 1.27E-02 3.62lE-01 4.59E-03 
ce-K, , 20 3.00E-03 2.716E-01 8.15E-04 
, 21 5.20E-03 4.19lE-01 2. 18E-03 
,22 1.88E-02 4.268E-01 8.04E-03 
ce-K, , 22 2.88E-03 3.363E-01 9.67E-04 
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J AERI -Data/Code 99-035 

84-Po-206 l' 58 3.54E-02 8.609E-0l 3.05E-02 
ce-K, l' 58 2.62E-04 7.704E-01 2.02E-04 

a: 24-APR-97 l' 61 2.47E-03 9.025E-01 2.23E-03 
EC: 13-DEC-90 l' 65 7.08E-02 9.802E-01 6.94E-02 

ce-K, l' 65 1.13E-03 8.897E-01 1.0lE-03 
Half-life = 8.8 d ce-L1, l' 65 1.72E-04 9.638E-01 1.66E-04 
Decay mode(s): a, EC l' 66 3.06E-02 1.007E+00 3.09E-02 

ce-K, l' 66 4.43E-04 9.166E-0l 4.06E-04 
y(i) E(i) l' 68 1.95E-03 1.0l2E+00 1.98E-03 

Radiation (Bq s)-1 (MeV) y(i)xE(i) l' 69 3.63E-03 1.018E+1J0 3.70E-03 
l' 70 3.29E-01 1.032E+00 3.40E-01 

a 1 5.45E-02 5.223E+00 2.85E-01 ce-K, l' 70 4.86E-03 9.417E-0l 4.58E-03 
a recoil 5.45E-02 1.035E-0l 5.64E-03 Ce-L1, l' 70 7.4lE-04 1.016E+00 7.53E-04 
ce-M, l' 1 5.42E-01 7.659E-03* 4.15E-03 ce-M, l' 70 1.79E-04 1.029E+00* 1.85E-04 
ce-N+, l' 1 3.53E-0l 1.084E-02* 3.82E-03 1'71 2.88E-03 1.043E+00 3.0lE-03 
Ce-L1, l' 4 8.10E-03 4.352E-02 3.53E-04 l' 72 2.95E-03 1.114E+00 3.29E-03 
Ce-L2, l' 4 3.43E-01 4.420E-02 1.52E-02 1'73 4.72E-03 1.191E+00 5.62E-03 
Ce-L3, l' 4 3.15E-01 4.649E-02 1.47E-02 l' 75 6.49E-03 1.319E+00 8.56E-03 
ce-M, l' 4 1.76E-01 5.673E-02* 1.00E-02 l' 77 2.52E-03 1.497E+00 3.77E-03 
ce-N+, l' 4 5.83E-02 5.99lE-02* 3.49E-03 Kat X-ray 4.59E-01 7.711E-02 3.54E-02 
ce-K, l' 7 7.17E-03 2.70lE-02 1.94E-04 Ka2 X-ray 2.73E-0l 7.481E-02 2.04E-02 
ce-K, l' 10 4.65E-03 4.996E-02 2.32E-04 Kj31 X-ray 1.05E-01 8.735E-02 9.14E-03 
ce-K, l' 12 3.17E-03 5.565E-02 1.77E-04 Kj32 X-ray 4.82E-02 8.991E-02 4.33E-03 
ce-K, l' 15 5.97E-03 7.998E-02 4.78E-04 Kj33 X-ray 5.46E-02 8.683E-02 4.74E-03 
l' 23 8.35E-03 2.819E-0l 2.35E-03 La X-ray 2.82E-01 1.083E-02* 3.05E-03 
ce-K, l' 23 . 3.82E-03 1.914E-01 7.32E-04 Lj3 X-ray 3.02E-01 1.30lE-02* 3.93E-03 
l' 24 2.38E-01 2.864E-01 6.82E-02 Auger-KLL 1.82E-02 5.979E-02* 1.09E-03 
ce-K, l' 24 1.06E-01 1.959E-01 2.08E-02 Auger-KLX 1.03E-02 7.222E-02* 7.41E-04 
Ce-L1, l' 24 1.65E-02 2.700E-0l 4.47E-03 Auger-LMM 5.77E-01 8.433E-03* 4.87E-03 
Ce-L2, l' 24 1.76E-03 2.707E-01 4.75E-04 Auger-LMX 3.79E-01 1.114E-02* 4.22E-03 
ce-M, l' 24 4.33E-03 2.832E-0l* 1.23E-03 Auger-LXY 6.42E-02 1.326E-02* 8.52E-04 
ce-N+, l' 24 1.44E-03 2.864E-01* 4.13E-04 Auger-MXY 3.01E+00 2.999E-03* 9.03E-03 
-Y 26 4.24E-02 3. 116E-0l 1.32E-02 ~E 1.0lE+00 5.946E-04* 6.00E-04 
ce-K, l' 26 1.47E-02 2.21OE-01 3.26E-03 
ce-L1, l' 26 2.30E-03 2.952E-01 6.78E-04 Listed X, l' and 1'± radiations 1.18E+00 
ce-M, l' 26 6.06E-04 3.084E-01* 1.87E-04 Omitted X, l' and 1'± radiations** 1.39E-02 
l' 29 1.92E-01 3.384E-01 6.49E-02 Listed (3, ce and Auger radiations 1. 58E-0l 
ce-K, l' 29 5.45E-02 2.479E-01 1.35E-02 Omitted (3, ce and Auger radiations** 5.89E-03 
Ce-L1, l' 29 8.48E-03 3.221E-01 2.73E-03 Listed a and a recoil radiations 2.90E-01 
Ce-L2, l' 29 8.75E-04 3.227E-01 2.82E-04 Listed radiations 1.63E+00 
ce-M, l' 29 2.21E-03 3.353E-0l* 7.39E-04 Omitted radiations** 1.98E-02 
ce-N+, l' 29 7.33E-04 3.384E-01* 2.48E-04 
l' 31 3.95E-03 3.549E-01 1.40E-03 * Average energy (MeV) 
ce-K, l' 31 9.87E-04 2.643E-0l 2.61E-04 ** Each omitted transition contributes 
l' 34 3.22E-03 4.525E-0l 1.46E-03 <0.100 % to L:y(i)xE(i) in its category. 
l' 36 1.79E-02 4.634E-01 8.31E-03 
ce-K, l' 36 2.09E-03 3.729E-01 7.80E-04 Pb-202 daughter, yield 5.45E-02, is radioactive. 
l' 37 2.59E-03 4.690E-0l 1.21E-03 Bi-206 daughter, yield 9.455E-01, is radioactive. 
l' 38 2.41E-01 5.114E-0l 1.23E-01 
ce-K, l' 38 2.24E-02 4.208E-01 9.42E-03 
ce-L1, l' 38 3.44E-03 4.950E-0l 1.70E-03 
ce-L2 , l' 38 3.56E-04 4.956E-01 1.77E-04 
ce-M, l' 38 8.99E-04 5.082E-01* 4.57E-04 
l' 39 1.57E-01 5.225E-01 8.22E-02 
ce-K, l' 39 1. 38E-02 4.319E-0l 5.96E-03 
ce-L1, l' 39 2.12E-03 5.06lE-01 1.07E-03 
ce-M, l' 39 5.54E-04 5.193E-0l * 2.88E-04 
l' 42 1.56E-02 5.546E-01 8.63E-03 
ce-K, l' 42 1.10E-03 4.641E-Ol 5.lOE-04 
l' 43 1.06E-02 5.798E-01 6.13E-03 
ce-K, l' 43 6.45E-04 4.893E-01 3.16E-04 
l' 45 3.52E-03 6.456E-0l 2.27E-03 
l' 47 8.58E-03 6.687E-0l 5.74E-03 
ce-K, l' 47 3.58E-04 5.782E-0l 2.07E-04 
l' 48 1.47E-02 6.777E-01 9.98E-03 
l' 49 2.04E-03 6.938E-0l 1.42E-03 
l' 54 2.27E-01 8.074E-0l 1.83E-01 
ce-K, l' 54 6.32E-03 7.169E-0l 4.53E-03 
Ce-L1, l' 54 9.68E-04 7.91OE-0l 7.66E-04 
ce-M, l' 54 2.56E-04 8.042E-0l* 2.06E-04 
l' 55 1.04E-02 8.182E-0l 8.54E-03 
l' 56 1.52E-03 8.264E-01 1.26E-03 
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lAERI-Data/Code 99-035 

84-Po-208 

0<: 04-NOV-94 
EC: 13-MAY-S6 

Half-life = 2.S9S Y 
Decay mode(s): 0<, EC 

y(i) E(i) 
Radiation (Bq s)-1 (MeV) y(i)xE(i) 

0<2 1.00E+00 5.115E+00 5.11E+00 
0< recoil 1.00E+00 1.004E-01 1.00E-01 
"(2 3.S4E-06 6.313E-02 2.43E-07 
ce-Ll, "( 2 2.0lE-05 4.674E-02 9.41E-07 
ce-L2, "( 2 2.10E-06 4.742E-02 9.96E-OS 
ce-L3, "( 2 1.69E-07 4.971E-02 S.42E-09 
ce-M, "( 2 5.26E-06 5.995E-02* 3.15E-07 
ce-N+,,,(2 L76E-06 6.313E-02* LllE-07 
"(3 2.55E-05 2.91SE-01 7.43E-06 
ce-K, "( 3 LOSE-05 2.013E-01 2.lSE-06 
ce-L 1,"(3 L69E-06 2.754E-01 4.65E-07 
ce-L2, "( 3 1.75E-07 2.76lE-01 4.S4E-OS 
ce-M, "( 3 4.40E-07 2.SS6E-01* l.27E-07 
ce-N+, "( 3 1.46E-07 2.91SE-01* 4.27E-OS 
"(4 5.65E-06 5.3S4E-01 3.04E-06 
ce-K, "( 4 4.67E-07 4.479E-01 2.09E-07 
ce-L 1,,,(4 7.16E-OS 5.220E-01 3.74E-OS 
ce-M, "( 4 LS7E-OS 5.352E-01* 9.99E-09 
"(5 L55E-05 5.70lE-01 8.S5E-06 
ce-K, "( 5 l.10E-06 4.796E-01 5.2SE-07 
ce-Ll, "( 5 L69E-07 5.537E-01 9.37E-OS 
ce-L2, "( 5 1.67E-OS 5.544E-01 9.2SE-09 
ce-M, "( 5 4.41E-OS 5.670E-01* 2.50E-OS 
ce-N+,"(5 L4SE-OS 5.701E-01* S.42E-09 
"(6 1.20E-05 6.015E-01 7.20E-06 
ce-K, "( 6 7.37E-07 5. 110E-01 3.76E-07 
Ce-Ll, "( 6 l.13E-07 5.S5lE-01 6.63E-OS 
ce-M, "( 6 2.95E-OS 5.9S3E-01* 1.77E-OS 
,,(7 8.32E-06 8.61SE-01 7.17E-06 
ce-K, "( 7 6.14E-OS 7.713E-01 4.74E-OS 
ce-Ll, "( 7 9.04E-09 S.454E-01 7.64E-09 
"(S 8.22E-06 9.25lE-01 7.61E-06 
ce-K, "( S 5.3lE-OS S.346E-01 4.43E-OS 
Ce-Ll, "( S 7.S0E-09 9.0S7E-01 7.09E-09 
K"," X-ray l.90E-05 7.711E-02 L47E-06 
K"'2 X-ray l.13E-05 7.4SlE-02 S.46E-07 
Klh X-ray 4.33E-06 8.735E-02 3.79E-07 
K,62 X-ray 2.00E-06 8.99lE-02 1.79E-07 
K,63 X-ray 2. 26E-06 8.6S3E-02 l.96E-07 
L", X-ray l.1SE-05 1.0S3E-02* 1.2SE-07 
L,6 X-ray 1.20E-05 1.300E-02* 1.56E-07 
Auger-KLL 7.55E-07 5.979E-02* 4.51E-OS 
Auger-KLX 4.25E-07 7.222E-02* 3.07E-OS 
Auger-LMM 2.3lE-05 S.4OlE-03* 1.94E-07 
Auger-LMX 1.53E-05 1. 112E-02* L70E-07 
Auger-LXY 2.60E-06 1.325E-02* 3.45E-OS 
Auger-MXY 9.SSE-05 2.975E-03* 2.94E-07 
llE 2.65E-05 5.560E-04* l.47E-OS 

Listed X, "( and "(± radiations 4.49E-05 
Omitted X, "( and "(± radiations** 5.S1E-OS 
Listed {3, ce and Auger radiations 6.6lE-06 
Omitted {3, ce and Auger radiations** 4.29E-OS 
Listed 0< and· 0< recoil radiations 5.22E+00 
Omitted 0< and 0< recoil radiations l.04E-05 
Listed radiations 5.22E+00 
Omitted radiations** l.05E-05 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to I:y(i)xE(i) in its category. 
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Pb-204 daughter, yield 9.9996E-01, is stable. 
Bi-20S daughter, yield 4.2E-05, is radioactive. 
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JAERI-Data/Code 99-035 

84-Po-209 

a: OB-OCT-93 
EC: 13-NOV-91 

Half-life = 102 Y 
Decay mode(s): a, EC 

y(i) E(i) 
Radiation (Bq s)-1 (MeV) y(i)xE(i) 

a3 9.07E-03 4.B2BE+00 4.20E-02 
a recoil 9.07E-03 9.032E-02 8. 19E-04 
a4 7.89E-01 4.882E+00 3. 85E+00 
a recoil 7.89E-01 9.531E-02 7.52E-02 
a5 1.97E-01 4.884E+00 9.B3E-01 
a recoil 1.97E-01 9.53BE-02 1.88E-02 
"( 1 B.75E-03 2.B05E-01 1.7BE-03 
ce-K, "( 1 3.38E-03 1.725E-01 5.84E-04 
Ce-Ll, "( 1 5.22E-04 2.44BE-0l 1. 28E-04 
ce-L2 , "( 1 1.05E-04 2.453E-01 2.57E-05 
ce-L3, "( 1 3.15E-05 2.475E-01 7.80E-OB 
ce-M, "( 1 1.57E-04 2.574E-01* 4.03E-05 
ce-N+, "( 1 5.0BE-05 2.B05E-0l' 1.32E-05 
"(2 2.25E-03 2.B28E-0l 5.90E-04 
ce-K, "( 2 1.1OE-03 1.748E-0l 1.93E-04 
ce-Ll, "( 2 1.70E-04 2.4B9E-01 4.20E-05 
Ce-L2, "( 2 3.39E-05 2.47BE-0l 8.39E-OB 
Ce-L3, "( 2 1.0lE-05 2.498E-0l 2.52E-OB 
ce-M, "( 2 5.09E-05 2.597E-01' 1.32E-05 
ce-N+, "( 2 l.B4E-05 2.B28E-01' 4.32E-OB 
KQl X-ray 2.12E-03 7.497E-02 1.59E-04 
KQ2 X-ray 1.2BE-03 7.280E-02 9.15E-05 
KiJl X-ray 4.83E-04 8.494E-02 4.10E-05 
KiJ2 X-ray 2.1BE-04 8.742E-02 1.89E-05 
KiJ3 X-ray 2.52E-04 8.445E-02 2.13E-05 
LQ X-ray 7.79E-04 1.054E-02' 8.21E-OB 
LiJ X-ray 7.27E-04 1.2B2E-02' 9.17E-OB 
Auger-KLL 8.70E-05 5.825E-02' 5.07E-OB 
Auger-KLX 4.87E-05 7.029E-02' 3.42E-OB 
Auger-LMM 1.58E-03 8.135E-03' 1.29E-05 
Auger-LMX 1.03E-03 1.07BE-02' 1.1lE-05 
Auger-LXY 1.75E-04 1.281E-02' 2.24E-OB 
Auger-MXY B.56E-03 2.920E-03' 1.92E-05 
"( 1 4.70E-03 8.9BBE-0l 4.22E-03 
ce-K, "( 1 7.98E-05 8.0B1E-0l B.43E-05 
Ce-Ll, "( 1 1.21E-05 8.802E-0l 1.07E-05 
Ce-L2, "( 1 1.50E-OB 8.809E-01 1.32E-OB 
ce-M, "( 1 3.0BE-OB 8.934E-0l* 2.74E-OB 
KQl X-ray l.B3E-03 7.71lE-02 1.2BE-04 
KQ2 X-ray 9.71E-04 7.481E-02 7.2BE-05 
KiJl X-ray 3.72E-04 8. 735E-02 3.25E-05 
KiJ2 X-ray 1.71E-04 8.991E-02 1.54E-05 
KiJ3 X-ray 1.94E-04 8.B83E-02 l.B8E-05 
L", X-ray B.89E-04 1.083E-{)2' 7.47E-OB 
LiJ X-ray 6.47E-04 1.301E-02* 8.42E-06 
Auger-KLL B.48E-05 5.979E-02' 3.88E-OB 
Auger-KLX 3.B5E-05 7.222E-02* 2.B4E-OB 
Auger-LMM 1.32E-03 8.340E-03' 1.10E-05 
Auger-LMX 8.70E-04 1.105E-02' 9.B1E-OB 
Auger-LXY 1.48E-04 1.318E-02' 1.95E-OB 
Auger-MXY 5.B1E-03 3.022E-03' l.B9E-05 

Listed X, "( and "(± radiations 7. 19E-03 
Omitted X, "( AND "(± radiations" 7. 15E-06 
Listed (3, ce AND Auger radiations 1.24E-03 
Omitted (3, ce AND Auger radiations" 3.97E-OB 
Listed a and a recoil radiations 4.95E+00 
Omitted a and a recoil radiations 2.98E-05 
Listed radiations 4.9BE+00 
Omitted radiations" 4.09E-05 
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* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly(i)xE(i) in its category. 

Pb-205 daughter, yield 9.952E-01, is radioactive. 
Bi-209 daughter, yield 4.8E-03, is stable .. 

2:r!Po(I02y) 

112- 0.0 

7/2- 0.8966 

9/2- 0.0 

2~Bi(stable) 

3/2- 0.2628 
{)(3 

"(2 "(I 

112- 0.0023 

5/2-

2~~Pb(l5.3E+6y) 
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84-Po-217 85-At-205 

Half-life = 1.47 s 
Decay mode(s): Q 

Radiation 
y(i) 

(Bq s)-l 
E(i) 

(MeV) 

Q 1 
Q recoil 

1.00E+00 
1.00E+00 

6.537E+00 
1.228E-01 

Listed Q and Q recoil radiations 
Listed radiations 

Pb-213 daughter is radioactive. 

2~IPo(1.47s) 

13-MAY-92 

y(i)XE(i) 

6.54E+00 
1.23E-01 

6.66E+00 
6.66E+00 

5/2+ 0.0 

(9/2+) 0.0 

2gPb(lO.2m) 
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Half-life = 26.2 m 
Decay mode(s): Q, EC, (3+ 

y(i) 
Radiation (Bq S)-1 

Q 1 1.00E-01 
Q recoil 1.00E-01 
{3+ 8 9.95E-04 
{3+ 10 7.27E-04 
{3+ 12 8.56E-04 
{3+ 14 2.39E-03 
{3+ 15 1.49E-03 
{3+ 16 9.95E-04 
{3+ 17 4.08E-03 
{3+ 18 5.97E-04 
{3+ 19 1.99E-03 
{3+ 20 5.57E-03 
{3+ 21 5.57E-04 
{3+ 22 1.29E-03 
{3+ 23 4.28E-03 
{3+ 24 7.96E-04 
{3+ 25 8.96E-04 
{3+ 26 8.06E-03 
{3+ 27 7.96E-03 
{3+ 28 7.96E-03 
{3+ 29 1.99E-03 
{3+ 30 7.96E-03 
{3+ 31 5.97E-03 
{3+ 32 8.16E-02 
'Y± 3.02E-01 
ce-L2 , l' 6 4.62E-03 
1'8 2.57E-02 
ce-K, l' 8 7.04E-02 
Ce-L1, l' 8 1.12E-02 
ce-K, l' 9 1.l7E-01 
ce-Lt, l' 9 3.04E-02 
Ce-L2, l' 9 4.04E-03 
Ce-L3, l' 9 4.83E-03 
ce-M, l' 9 1.00E-02 
ce-N+, l' 9 3.50E-03 
l' 13 4.13E-02 
ce-K, l' 13 1.50E-02 
ce-L1 , l' 13 2.35E-03 
l' 16 1.l6E-02 
l' 17 8.26E-03 
ce-K, l' 17 2.09E-03 
l' 20 1.22E-02 
l' 23 1.68E-02 
ce-K, l' 23 1.94E-03 
l' 26 5.51E-03 
l' 27 1.29E-02 
l' 28 4.41E-02 
l' 29 7.13E-03 
l' 30 6.15E-03 
l' 31 4.28E-03 
l' 32 5.51E-03 
l' 33 5.51E-03 
l' 34 4.93E-03 
l' 35 5.26E-03 
l' 36 2.20E-02 
l' 37 5.60E-02 
l' 41 4.59E-03 
l' 42 2.30E-02 
l' 43 8.60E-02 
ce-K, l' 43 1.27E-03 
l' 44 3.2lE-02 

Q: 08-JUL-94 
EC, (3+: 06-0CT -93 

E(i) 
(MeV) y(i)xE(i) 

5.902E+00 5.90E-01 
1.175E-01 1.18E-02 
7.343E-0l* 7.3lE-04 
7.587E-01* 5.5lE-04 
8.485E-0l* 7. 26E-04 
8.917E-01* 2. 13E-03 
8.975E-0l* 1.34E-03 
9.476E-01* 9.43E-04 
9.587E-0l* 3.9lE-03 
9.613E-0l* 5.74E-04 
1.062E+00* 2. 11E-03 
1. 122E+OO* 6.26E-03 
1.1 79E+00* 6.57E-04 
1. 164E+00* 1.5lE-03 
1.l93E+00* 5.1lE-03 
1.l95E+00* 9.52E-04 
1.l98E+00* 1.07E-03 
1.232E+00* 9.94E-03 
1.261E+00* 1.00E-02 
1.283E+00* 1.02E-02 
1.381E+00* 2.75E-03 
1.477E+00* 1.l8E-02 
1.518E+00* 9.07E-03 
1.538E+00* 1.26E-01 
5.110E-01 1.54E-01 
1.269E-01 5.86E-04 
1.542E-0l 3.96E-03 
6.109E-02 4.30E-03 
1.373E-0l 1.54E-03 
6.793E-02 7.93E-03 
1.44lE-0l 4.38E-03 
1.448E-01 5.85E-04 
1.472E-0l 7.lOE-04 
1.577E-01* 1.59E-03 
1.61OE-0l* 5.64E-04 
3.111E-0l 1.29E-02 
2.180E-0l 3.26E-03 
2.942E-0l 6.92E-04 
3.609E-0l 4.20E-03 
3.646E-0l 3.0lE-03 
2.715E-01 5.68E-04 
3.846E-0l 4.68E-03 
4.486E-0l 7.55E-03 
3.555E-0l 6.9lE-04 
4.879E-0l 2.69E-03 
5.160E-01 6.63E-03 
5.204E-01 2.29E-02 
5.289E-0l 3.77E-03 
5.539E-0l 3.4lE-03 
5.662E-0l 2.43E-03 
5.685E-0l 3.13E-03 
5.771E-0l 3.18E-03 
5.870E-01 2.89E-03 
5.954E-0l 3.13E-03 
6.178E-0l 1.36E-02 
6.289E-01 3.52E-02 
6.525E-01 2.99E-03 
6.596E-0l 1.51E-02 
6.694E-0l 5.76E-02 
5.763E-0l 7.30E-04 
6.729E-0l 2.16E-02 
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,45 3.52E-03 6.914E-0l 2.43E-03 Ki32 X-ray 4.36E-02 9.246E-02 4.03E-03 
,47 3.06E-01 7. 193E-0l 2.20E-0l Ki33 X-ray 4.80E-02 8.925E-02 4.29E-03 
ce-K,,47 3.32E-03 6.262E-0l 2.08E-03 Auger-KLL 1.55E-02 6.134E-02· 9.52E-04 
,48 5.88E-03 7.255E-0l 4.26E-03 Auger-KLX 8.77E-03 7.419E-02* 6.5lE-04 
,51 6.30E-03 7.568E-01 4.77E-03 Auger-LMM 2.94E-01 8.564E-03* 2.52E-03 
,53 1.96E-02 7.828E-0l 1.53E-02 Auger-LMX 1.95E-01 1.137E-02* 2.22E-03 
,54 1.29E-02 7.892E-0l 1.0lE-02 Auger-MXY 1. 26E+00 3.159E-03* 3.99E-03 
,55 5.17E-03 7.925E-0l 4.10E-03 
,57 5.26E-03 8.064E-01 4.24E-03 Listed X, , and ,± radiations 1.06E+00 
,58 6.55E-03 8.195E-0l 5.37E-03 Omitted X, , and ,± radiations·* 9.56E-02 
,59 3.46E-03 8.452E-01 2.92E-03 Listed (3, ce and Auger radiations 2.48E-01 
,60 2.9lE-03 8.592E-0l 2.50E-03 Omitted (3, ce and Auger radiations** 1.86E-02 
,61 3.12E-02 8.724E-0l 2.72E-02 Listed Q and Q recoil radiations 6.02E-0l 
,63 4.35E-03 9.022E-0l 3.92E-03 Listed radiations 1.9lE+00 
,65 5.35E-03 9.296E-0l 4.98E-03 Omitted radiations·* 1. 14E-Ol 
,67 3.86E-03 9.360E-01 3.6lE-03 
,68 4.19E-03 9.419E-01 3.95E-03 * Average energy (MeV) 
,71 3.24E-03 9.61OE-0l 3.12E-03 ** Each omitted transition contributes 
,72 2.39E-03 9.719E-01 2.32E-03 <0.200 % to Ly(i)xE(i) in its category. 
,73 9.09E-03 9.760E-0l 8.87E-03 
,74 3.37E-03 9.933E-01 3.34E-03 Bi-20l daughter, yield 1.00E-01, is radioactive. 
,75 6.27E-03 1.0l4E+00 6.36E-03 Po-205 daughter, yield 9.00E-01, is radioactive. 
,76 1.99E-02 1.032E+00 2.05E-02 
,80 5.66E-03 1.083E+00 6.13E-03 
,84 2.llE-03 1.167E+00 2.46E-03 
,85 6.98E-03 l.171E+oo 8.17E-03 
,89 3.ooE-03 1.242E+00 3.73E-03 
,90 3.61E-03 1. 246E+00 4.50E-03 
,91 5.5lE-03 1.252E+00 6.90E-03 
,93 1.07E-02 1.308E+00 1.40E-02 
,94 1.25E-02 1.325E+00 1.66E-02 
,96 2.02E-03 1.358E+00 2.74E-03 
,98 1.96E-03 1. 378E+00 2.70E-03 
,99 2.23E-03 1. 389E+00 3.lOE-03 
,100 3.76E-03 1.398E+00 5.26E-03 
,102 3.58E-03 1.413E+00 5.06E-03 
,104 1. 71E-03 1.437E+00 2.46E-03 
,105 3.40E-03 1.443E+00 4.90E-03 
,106 2.20E-03 1.456E+00 3.21E-03 
,107 8.41E-03 1.475E+00 1.24E-02 
,108 8.84E-03 1.479E+00 1.3lE-02 
,109 2.39E-03 1. 484E+00 3.54E-03 
,112 1.96E-03 1.53lE+00 3.00E-03 
,113 4.74E-03 1. 537E+00 7.29E-03 
,115 1.7lE-03 1.6ooE+00 2.74E-03 
,116 5.08E-03 1. 633E+00 8.29E-03 
,117 1.7lE-03 1. 637E+00 2.8lE-03 
,118 4.83E-03 1.65lE+00 7.98E-03 
,119 2.36E-03 1.686E+00 3.97E-03 
,120 2.69E-03 1. 689E+00 4.55E-03 
, 121 2.02E-03 1. 750E+00 3.53E-03 
,123 3.09E-03 1. 761E+00 5.44E-03 
,124 3.34E-03 1. 769E+00 5.90E-03 
,125 1.35E-03 1. 776E+00 2.39E-03 
,126 1.4lE-03 1. 788E+00 2.52E-03 
,127 1.44E-03 1.804E+00 2.59E-03 
,129 1.47E-03 1.875E+00 2.75E-03 
,130 2.82E-03 1.907E+OO 5.37E-03 
,131 1.22E-03 1.929E+00 2.36E-03 
,132 1.19E-03 2.006E+00 2.39E-03 
,135 2.85E-03 2.032E+00 5.78E-03 
,136 7.28E-03 2.050E+00 1.49E-02 
,138 1.10E-03 2. 119E+00 2.33E-03 
,141 1.62E-03 2. 16lE+OO 3.50E-03 
,142 1.1OE-03 2. 18lE+00 2.40E-03 
,143 1.22E-03 2.268E+00 2.78E-03 
,145 9.18E-04 2.709E+00 2.49E-03 
,147 1.0lE-03 3.033E+00 3.06E-03 
KOI X-ray 4.04E-01 7.929E-02 3.20E-02 
K02 X-ray 2.4lE-0l 7.686E-02 1. 85E-02 
Ki31 X-ray 9.21E-02 8.980E-02 8.27E-03 
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~A1(26.2m) 
0.0 
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85-At-208 ce-K, 'Y 48 6.89E-04 6.762E-01 4.66E-04 
'Y 51 5.85E-02 8.07lE-01 4.72E-02 

0: 04-NOV-94 ce-K, 'Y 51 1. 77E-03 7.140E-01 1. 27E-03 
EC, (3+: 13-MAY-86 'Y 52 1.2lE-02 8.112E-01 9.81E-03 

'Y 54 8.49E-03 8.412E-01 7. 14E-03 
Half-life = 1.63 h 'Y 55 1.97E-01 8.450E-01 1.67E-01 
Decay mode(s): 0, EC, (3+ ce-K, 'Y 55 1.22E-03 7.519E-01 9.20E-04 

'Y 58 2.44E-02 8.863E-01 2.16E-02 
y(i) E(i) ce-K, 'Y 58 4.34E-04 7.932E-01 3.44E-04 

Radiation (Bq S)-I (MeV) y(i)xE(i) 'Y 59. 5.37E-02 8.967E-01 4.8lE-02 
'Y 62 9.56E-03 9.341E-01 8.93E-03 

01 4.79E-05 5.588E+00 2.68E-04 'Y 63 1. 72E-02 9.471E-01 1.63E-02 
o recoil 4.79E-05 1.096E-01 5.25E-06 'Y 66 4.57E-02 9.831E-01 4.49E-02 
02 1.18E-04 5.626E+00 6.63E-04 ce-K, 'Y 66 7.3lE-04 8.9OOE-01 6.5lE-04 
o recoil 1.18E-04 1.l04E-01 1.30E-05 'Y 67 1.07E-01 9.899E-01 1.06E-01 
04 5.33E-03 5.640E+00 3.0lE-02 ce-K, 'Y 67 1.63E-03 8.968E-01 1.46E-03 
o recoil 5.33E-03 1.l07E-01 5.90E-04 'Y 69 2.24E-02 1.oo9E+00 2.26E-02 
(3+ 5 9.68E-04 6.391E-01' 6. 19E-04 'Y71 1.68E-01 1.028E+00 1. 72E-01 
(3+ 6 4.62E-03 6.473E-01' 2.99E-03 ce-K, 'Y 71 2.40E-03 9.346E-01 2.25E-03 
(3+ 8 7.96E-04 7.091E-01' 5.ME-04 ce-Ll, 'Y 71 3.69E-04 1.011E+00 3.73E-04 
(3+ 9 2.26E-03 7.438E-0l' 1.68E-03 'Y72 6.54E-03 1.038E+00 6.79E-03 
(3+ 10 1.51E-03 7.620E-01' 1.15E-03 'Y 82 5.56E-03 1.108E+00 6.16E-03 
(3+ 11 5.06E-03 1.055E+00' 5.34E-(J3 'Y 90 1.07E-02 1.180E+00 1.27E-02 
(3+ 12 1.6lE-02 1.l01E+00' 1.78E-02 'Y 92 1.47E-02 1. 195E+00 1. 76E-02 
'Y± 6.35E-02 5. 110E-01 3.25E-02 'Y 93 3.12E-02 1. 229E+00 3.84E-02 
ce-N+, 'Y 1 2.18E-01 4.020E-03' 8. 77E-04 'Y 101 5.37E-03 1. 282E+00 6.88E-03 
'Y 5 4.86E-01 1. 776E-01 8.63E-02 'Y 109 2.08E-02 1.343E+00 2.79E-02 
ce-K, 'Y 5 1.06E-01 8.449E-02 8.94E-03 'Y 111 9.27E-03 1.360E+00 1.26E-02 
ce-Ll, 'Y 5 1.63E-02 1.607E-01 2.62E-03 'Y 113 1. 16E-02 1.439E+00 1.67E-02 
Ce-L2, 'Y 5 1.06E-01 1.614E-01 1.70E-02 'Y 122 1. 73E-02 1.538E+00 2.66E-02 
Ce-L3, 'Y 5 6.40E-02 1.638E-01 1.05E-02 'Y 125 6.73E-03 1.58lE+00 1.06E-02 
ce-M, 'Y 5 4.9lE-02 1.743E-01· 8.55E-03 'Y 132 6.63E-03 1.616E+00 1.07E-02 
ce-N+, 'Y 5 1.66E-02 1.776E-0l' 2.95E-03 'Y 142 7.80E-03 1. 797E+00 1.40E-02 
'Y7 6.34E-02 2.054E-01 l.30E-02 'Y 145 5.27E-03 1. 873E+00 9.87E-03 
ce-K, 'Y 7 7.64E-02 1.123E-Ol 8.58E-03 'Y 154 3.4lE-03 2.026E+00 6.92E-03 
ce-L 1 , 'Y 7 1.2lE-02 1.885E-01 2.28E-03 'Y 155 1.55E-02 2.029E+00 3.15E-02 
ce-M, 'Y 7 3.23E-03 2.021E-01· 6.52E-04 'Y 157 5.66E-03 2.086E+00 1.l8E-02 
ce-K, 'Y 8 3.04E-03 1.205E-01 3.67E-04 'Y 159 4.29E-03 2.095E+00 8.99E-03 
ce-K, 'Y 9 3.48E-03 1.436E-01 4.99E-04 'Y 161 8.78E-03 2. 126E+00 1.87E-02 
ce-K, 'Y 10 3.2lE-03 1.592E-01 5.1lE-04 'Y 162 3.22E-03 2. 129E+00 6.85E-03 
ce-K, 'Y 13 4.83E-03 2.010E-01 9.70E-04 'Y 165 3.90E-03 2. 168E+00 8.46E-03 
'Y 16 2.10E-02 3.337E-01 7.00E-03 'Y 167 4.88E-03 2.207E+00 1.08E-02 
ce-K, 'Y 16 6.53E-03 2.406E-01 1.57E-03 'Y 171 4.68E-03 2.336E+00 1.09E-02 
ce-Ll, 'Y 16 1.03E-03 3.167E-01 3.25E-04 'Y 172 3. 71E-03 2.370E+00 8.79E-03 
ce-K, 'Y 19 2.09E-03 3.026E-01 6.3lE-04 'Y 175 7.71E-03 2.495E+00 1.92E-02 
'Y 23 6.05E-02 5.171E-0l 3. 13E-02 'Y 179 2.08E-02 2.639E+00 5.48E-02 
ce-K, 'Y 23 6.02E-03 4.239E-01 2.55E-03 'Y 180 5.27E-03 2.643E+OO 1.39E-02 
ce-L1 , 'Y 23 9.40E-04 5.001E-Ol 4.70E-04 Kc,! X-ray 4.84E-01 7.929E-02 3.84E-02 
ce-K, 'Y 31 2.54E-03 5.335E-01 1.36E-03 K02 X-ray 2.89E-01 7.686E-02 2.22E-02 
'Y 32 3.22E-02 6.318E-Ol 2.03E-02 Ki31 X-ray 1.10E-01 8.980E-02 9.9lE-03 
ce-K, 'Y 32 1.84E-03 5.387E-01 9.92E-04 Auger-KLL 1.86E-02 6.134E-02' 1.14E-03 
'Y 34 8.88E-Ol 6.600E-01 5.86E-01 Auger-KLX 1.05E-02 7.419E-02' 7.80E-04 
ce-K, 'Y 34 1.14E-02 5.669E-Ol 6.46E-03 Auger-LMM 4.0lE-01 8.625E-03' 3.46E-03 
Ce-Ll, 'Y 34 l.7lE-03 6.431E-Ol 1.l0E-03 Auger-LMX 2.65E-Ol 1. 143E-02· 3.03E-03 
Ce-L2, 'Y 34 9.82E-04 6.438E-01 6.32E-04 Auger-LXY 4.53E-02 1.36lE-02' 6.17E-04 
ce-M, 'Y 34 7.2lE-04 6.567E-01' 4.74E-04 Auger-MXY 1. 84E+00 3. 145E-03' 5. 79E-03 
'Y 35 9.27E-03 6.694E-01 6.20E-03 ~E 6.60E-01 6.195E-04' 4.09E-04 
ce-K, 'Y 35 3.98E-03 5. 763E-01 2.30E-03 
Ce-Ll, 'Y 35 6.17E-04 6.525E-01 4.03E-04 Listed X, 'Y and 'Y± radiations 2.70E+00 
'Y 36 9.76E-01 6.865E-01 6.70E-Ol Omitted X, 'Y and 'Y± radiations·' 3.47E-01 
ce-K, 'Y 36 1.16E-02 5.934E-Ol 6.88E-03 Listed (3, ce and Auger radiations 1.48E-Ol 
ce-Ll, 'Y 36 1. 74E-03 6.696E-01 1. 17E-03 Omitted (3, ce and Auger radiations·' 1.36E-02 
Ce-L2, 'Y 36 9.36E-04 6.703E-01 6.27E-04 Listed 0 and 0 recoil radiations 3.16E-02 
ce-M, 'Y 36 7.07E-04 6.832E-01' 4.83E-04 Listed radiations 2.88E+00 
'Y 37 3. 75E-02 6.943E-01 2.60E-02 Omitted radiations" 3.6lE-01 
ce-K, 'Y 37 9.64E-04 6.012E-0l 5.79E-04 
'Y 38 1.38E-02 6.979E-01 9.60E-03 * Average energy (MeV) 
'Y 44 1.40E-02 7.337E-01 1.02E-02 ** Each omitted transition contributes 
ce-K, 'Y 44 5.56E-04 6.406E-01 3.56E-04 <0.200 % to Ly(i)XE(i) in its category. 
'Y 46 1.50E-02 7.559E-01 1.14E-02 
ce-K, 'Y 46 4.99E-04 6.628E-01 3.30E-04 Bi-204 daughter, yield 5.5E-03, is radioactive. 
'Y 48 2.08E-02 7.693E-01 1.60E-02 
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85-At-209 I' 37 8.46E-03 9.852E-0l 8.34E-03 
I' 45 5.40E-02 1.103E+00 5.96E-02 

0<: 06-0CT -93 ce-K, I' 45 3.48E-04 1.010E+00 3.52E-04 
EC, [3+: 13-NOV-91 I' 47 3.28E-03 1.141E+00 3.74E-03 

I' 48 L36E-02 1. 148E+00 L57E-02 
Half-life = 5.41 h I' 49 7.83E-03 1.149E+00 8.99E-03 
Decay mode(s): 0<, EC, [3+ I' 50 3.09E-02 1. 171E+00 3.62E-02 

ce-K, I' 50 1.36E-04 1.077E+00 L46E-04 
y(i) E(i) I' 51 L91E-02 1.175E+00 2.25E-02 

Radiation (Bq S)-1 (MeV) y(i)xE(i) I' 54 4.28E-03 1.214E+00 5.19E-03 
I' 55 L11E-02 1.217E+00 1.35E-02 

0<2 4.10E-02 5. 647E+00 2.31E-01 I' 57 1.89E-02 L263E+00 2.39E-02 
0< recoil 4.lOE-02 1.103E-01 4.52E-03 I' 58 2.00E-03 L273E+00 2.55E-03 
[3+ 2 5.64E-04 4.443E-01' 2.51E-04 I' 66 5.37E-03 1.446E+00 7.76E-03 
ce-L1 , I' 1 3.18E-03 7.386E-02 2.35E-04 I' 70 2.73E-03 L491E+00 4.07E-03 
Ce-L2, I' 1 8.09E-02 7.456E-02 6.03E-03 I' 72 L73E-03 1. 533E+00 2.65E-03 
ce-La, I' 1 6.45E-02 7.699E-02 4.96E-03 I' 73 4.91E-03 1. 538E+00 7.56E-03 
ce-M, I' 1 3.96E-02 8.750E-02' 3.46E-03 I' 74 8.64E-03 L576E+00 L36E-02 
ce-N+,I'l L35E-02 9.080E-02' L22E-03 I' 75 L79E-02 1. 582E+00 2.84E-02 
1'2 2.37E-02 1.042E-01 2.46E-03 I' 76 1.73E-03 L622E+00 2.80E-03 
ce-K, I' 2 1.37E-01 1.108E-02 1. 52E-03 I' 78 3.73E-03 1.687E+00 6.29E-03 
ce-L\, I' 2 2.23E-02 8.725E-02 1.94E-03 I' 81 5.lOE-03 L767E+00 9.00E-03 
ce-L2, I' 2 2.05E-02 8.794E-02 1.80E-03 Kal X-ray 5.88E-01 7.929E-02 4.66E-02 
ce-La, I' 2 L40E-02 9.037E-02 L27E-03 Ka2 X-ray 3.51E-01 7.686E-02 2.70E-02 
ce-M, I' 2 L44E-02 1.009E-01' L45E-03 Ki3l X-ray 1.34E-01 8.980E-02 l.20E-02 
ce-N+,I'2 4.91E-03 l.042E-01' 5. 11E-04 Ki32 X-ray 6.35E-02 9.246E-02 5.87E-03 
ce-L2, I' 3 L91E-03 9.686E-02 1.85E-04 Ki33 X-ray 6.99E-02 8.925E-02 6.24E-03 
ce-La, I' 3 L41E-03 9.929E-02 L40E-04 La X-ray 2.55E-01 L112E-02' 2.84E-03 
1'6 2.26E-01 l.950E-01 4.40E-02 Li3 X-ray 2.58E-01 L342E-02' 3.46E-03 
ce-K, I' 6 3.18E-01 L019E-01 3.24E-02 Auger-KLL 2.26E-02 6. 134E-02' 1.39E-03 
ce-L1 , I' 6 5.03E-02 l.781E-0l 8.95E-03 Auger-KLX L28E-02 7.419E-02' 9.47E-04 
ce-L2, I' 6 5.61E-03 L788E-0l 1.00E-03 Auger-KXY 2.09E-03 8.641E-02' L81E-04 
ce-M, I' 6 l.33E-02 1.917E-01' 2.55E-03 Auger-LMM 4.82E-01 8.604E-03' 4.15E-03 
ce-N+, I' 6 4.49E-03 l.950E-01' 8. 76E-04 Auger-LMX 3.19E-01 L141E-02' 3.64E-03 
ce-K, I' 7 7. 19E-03 1.405E-0l l.OlE-03 Auger-LXY 5.46E-02 1.359E-02' 7.42E-04 
ce-LI, I' 7 1.14E-03 2.167E-01 2.46E-04 Auger-MXY 2.08E+00 3. 136E-03' 6.52E-03 
1'8 l.24E-01 2.392E-0l 2.96E-02 ll.E 5.31E-01 5.775E-04' 3.07E-04 
ce-K, I' 8 5.38E-03 l.461E-01 7.86E-04 
ce-L1 , I' 8 6.70E-04 2.223E-01 L49E-04 Listed X, I' and I'± radiations 2.23E+00 
ce-K, I' 11 8.80E-04 2.957E-01 2.60E-04 Omitted X, I' and I'± radiations" 6.04E-02 
ce-K, I' 13 3.38E-04 3.545E-01 l.20E-04 Listed [3, ce and Auger radiations l.14E-01 
I' 14 9.lOE-01 5.450E-01 4.96E-01 Omitted [3, ce and Auger radiations" 3.70E-03 
ce-K, 1'14 l.71E-02 4.519E-01 7.71E-03 Listed 0< and 0< recoil radiations 2.36E-01 
ce-Ll, I' 14 2.59E-03 5.281E-01 L37E-03 Omitted 0< and 0< recoil radiations 2. 14E-04 
Ce-L2, I' 14 2.04E-03 5.288E-01 l.08E-03 Listed radiations 2. 58E+00 
ce-La, I' 14 6.81E-04 5.312E-01 3.62E-04 Omitted radiations" 6.43E-02 
ce-M, I' 14 L32E-03 5.417E-0l' 7. 15E-04 
ce-N+, I' 14 4.50E-04 5.450E-01' 2.45E-04 * Average energy (MeV) 
I' 15 4.91E-02 5.5lOE-01 2.71E-02 ** Each omitted transition contributes 
ce-K, I' 15 9.OlE-04 4.579E-01 4. 13E-04 <0.100 % to Ly(i)xE(i) in its category. 
1'16 l.55E-02 5.525E-01 8.55E-03 
ce-K, I' 16 L08E-03 4.594E-01 4.94E-04 Bi-205 daughter, yield 4.1E-02, is radioactive. 
1'17 5.91E-03 5.546E-01 3.28E-03 Po-209 daughter, yield 9.59E-01, is radioactive. 
1'18 4.73E-03 5.962E-01 2.82E-03 
I' 20 6.82E-03 6.303E-01 4.30E-03 
ce-K, I' 20 4.04E-04 5.372E-01 2.17E-04 
I' 21 l.87E-02 6.661E-01 l.24E-02 
ce-K, I' 21 2.72E-04 5.730E-01 l.56E-04 
I' 24 8.35E-01 7.819E-0l 6.53E-01 
ce-K, I' 24 7. 73E-03 6.888E-0l 5.33E-03 
ce-L1 , I' 24 1. 16E-03 7.650E-01 8.84E-04 
ce-L2, I' 24 5.04E-04 7.657E-01 3.86E-04 
ce-M, I' 24 4. 17E-04 7.786E-01' 3.25E-04 
ce-N+, I' 24 l.62E-04 7.819E-01' l.27E-04 
I' 25 6.35E-01 7.902E-01 5.02E-01 
ce-K, I' 25 2.20E-03 6.971E-01 l.54E-03 
ce-L1 , I' 25 2.98E-.04 7.733E-01 2.30E-04 
I' 31 5.82E-03 8.544E-01 4.98E-03 
ce-K, I' 31 l.57E-04 7.613E-01 1.19E-04 
I' 32 2.07E-02 8.639E-01 l.78E-02 
ce-K, I' 32 3.37E-04 7.708E-0l 2.60E-04 
I' 33 3.65E-02 9.030E-0l 3.29E-02 
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85-At-210 ce-K, 'Y 42 4.28E-03 1.088E+00 4.66E-03 
Ce-L1, 'Y 42 6.32E-04 1.164E+00 7.36E-04 

a: 1O-FEB-94 Ce-L2, 'Y 42 1.48E-04 1.165E+00 1.73E-04 
EC, (3+: 03-MAR-92 ce-M, 'Y 42 1.51E-04 1. 178E+00* 1.78E-04 

ce-N+, 'Y 42 9.52E-05 1. 181E+00* 1.12E-04 
Half-life = 8.1 h 'Y 44 7.95E-03 1.205E+00 9.58E-03 
Decay mode(s): a, EC, (3+ 'Y 45 5.16E-03 1. 289E+00 6.66E-03 

'Y 46 4.67E-03 1.324E+00 6.18E-03 
y(i) E(i) 'Y 47 2.90E-01 1.437E+00 4.17E-01 

Radiation (Bq s)-l (MeV) y(i)xE(i) ce-K, 'Y 47 3.50E-04 1.344E+00 4.70E-04 
'Y 48 4.65E-01 1.483E+00 6.90E-01 

a1 6.62E-06 5.13lE+00 3.40E-05 ce-K, 'Y 48 5.32E-04 1.390E+00 7.39E-04 
a recoil 6.62E-06 9.970E-02 6.60E-07 Ce-L1, 'Y 48 7.29E-05 1.466E+00 1.07E-04 
a2 3.66E-06 5. 178E+OO 1.90E-05 'Y 51 1.34E-01 1. 599E+00 2.14E-01 
a recoil 3.66E-06 1.006E-01 3.68E-07 ce-K, 'Y 51 1.13E-04 1.506E+00 1.71E-04 
a3 1.57E-05 5.244E+00 8.23E-05 'Y54 4.07E-03 1.955E+00 7.96E-03 
a recoil 1.57E-05 1.019E-01 1.60E-06 'Y 60 1.52E-02 2. 254E+00 3.43E-02 
a4 4.85E-04 5.36lE+00 2.60E-03 'Y 62 3.48E-03 2.273E+00 7.90E-03 
a recoil 4.85E-04 1.042E-0l 5.05E-05 'Y 66 1.39E-03 2.353E+00 3.27E-03 
a5 8.02E-05 5.386E+00 4.32E-04 Kc'l X-ray 4.29E-01 7.929E-02 3.40E-02 
a recoil 8.02E-05 1.047E-01 8.39E-06 K"'2 X-ray 2.56E-01 7.686E-02 1.97E-02 
a6 4.95E-04 5.443E+00 2.69E-03 K/31 X-ray 9.77E-02 8.980E-02 8.77E-03 
a recoil 4.95E-04 1.057E-0l 5.24E-05 K/32 X-ray 4.63E-02 9.246E-02 4.28E-03 
a7 6.97E-06 5.454E+00 3.80E-05 K/33 X-ray 5.lOE-02 8.925E-02 4.55E-03 
a recoil 6.97E-06 1.060E-0l 7.39E-07 L/3 X-ray 2.29E-0l 1.342E-02* 3.08E-03 
a8 1.26E-04 5.465E+00 6.86E-04 Auger-KLL 1.65E-02 6.134E-02* 1.0lE-03 
a recoil 1.26E-04 1.062E-01 1.33E-05 Auger-KLX 9.3lE-03 7.419E-02* 6.90E-04 
a9 5.32E-04 5.524E+00 2.94E-03 Auger-KXY 1.53E-03 8.64lE-02* 1.32E-04 
a recoil 5.32E-04 1.073E-0l 5.71E-05 Auger-LMM 4.2lE-01 8.635E-03* 3.63E-03 
{3+ 3 8.80E-04 6.817E-01* 6.00E-04 Auger-LMX 2.78E-01 1.144E-02* 3.18E-03 
Ce-Lb'Y 1 3.14E-03 2.954E-02 9.28E-05 Auger-LXY 4.75E-02 1.362E-02* 6.48E-04 
Ce-L2, 'Y 1 1.3lE-01 3.024E-02 3.97E-03 Auger-MXY 1.82E+00 3.108E-03* 5.66E-03 
Ce-L3, 'Y 1 1.28E-01 3.267E-02 4.17E-03 f}.E 4.76E-01 5.804E-04* 2.76E-04 
ce-M, 'Y 1 6.91E-02 4.318E-02* 2.98E-03 
ce-N+, 'Y 1 2.35E-02 4.648E-02* 1.09E-03 Listed X, 'Y and 'Y± radiations 2.92E+00 
Ce-L2, 'Y 3 1.99E-03 6.730E-02 1. 34E-04 Omitted X, 'Y and 'Y± radiations** 5.OlE-02 
Ce-L3, 'Y 3 1.63E-03 6.973E-02 1. 14E-04 Listed {3, ce and Auger radiations 7.76E-02 
ce-K, 'Y 6 3.97E-02 2.31OE-02 9.17E-04 Omitted (3, ce and Auger radiations** 1.98E-03 
ce-L1, 'Y 6 6.33E-03 9.926E-02 6.28E-04 Listed a and a recoil radiations 9.7lE-03 
ce-M, 'Y 6 1.66E-03 1. 129E-01* 1.88E-04 Listed radiations 3.00E+00 
ce-K, 'Y 7 1.92E-03 1.087E-0l 2.08E-04 Omitted radiations* * 5.20E-02 
'Y 8 7.95E-01 2.453E-0l 1.95E-01 
ce-K, 'Y 8 8.48E-02 1.522E-0l 1.29E-02 * Average energy (MeV) 
ce-Lb 'Y 8 1. 28E-02 2.284E-0l 2.92E-03 ** Each omitted transition contributes 
ce-L2, 'Y 8 4.32E-02 2.29lE-0l 9.90E-03 <0.100 % to Ly(i)xE(i) in its category. 
Ce-L3, 'Y 8 2.23E-02 2.315E-01 5. 16E-03 
ce-M, 'Y 8 2.05E-02 2.420E-01* 4.95E-03 Bi-206 daughter, yield 1.75E-03, is radioactive. 
ce-N+, 'Y 8 6.86E-03 2.453E-01* 1.68E-03 Po-21O daughter, yield 9.9825E-01, is radioactive. 
ce-K, 'Y 9 1.47E-03 1.574E-0l 2.32E-04 
ce-K, 'Y 10 4.75E-04 2.057E-0l 9.77E-05 
ce-K, 'Y 11 6.25E-04 2.237E-0l 1.40E-04 
'Y 13 7.75E-03 4.020E-01 3. llE-03 
ce-K, 'Y 13 1.5lE-03 3.089E-01 4.66E-04 
ce-Ll, 'Y 13 2.36E-04 3.85lE-01 9.09E-05 
'Y 15 6.85E-03 5.068E-0l 3.47E-03 
'Y 17 1.14E-02 5.276E-01 6.03E-03 
ce-K, 'Y 20 2.20E-04 5.222E-01 1. 15E-04 
ce-K, 'Y 22 1.52E-04 5.378E-0l 8.20E-05 
'Y 25 4.67E-03 7.01OE-0l 3.27E-03 
ce-K, 'Y 25 2.lOE-04 6.079E-01 1.27E-04 
'Y 29 1.7lE-02 8.172E-01 1.40E-02 
ce-K, 'Y 29 4.34E-04 7.24lE-01 3.14E-04 
'Y 30 1.38E-02 8.527E-01 1. 18E-02 
ce-K, 'Y 30 3.05E-04 7.596E-01 2.32E-04 
'Y 34 7.55E-03 9.299E-01 7.02E-03 
ce-K, 'Y 34 1.25E-04 8.368E-01 1.05E-04 
'Y 35 1.80E-02 9.558E-0l 1.72E-02 
ce-K, 'Y 35 3.18E-04 8.627E-0l 2.74E-04 
'Y 38 8.05E-03 9.765E-01 7.86E-03 
ce-K, 'Y 38 1.26E-04 8.834E-01 1. llE-04 
'Y 39 2.98E-03 1.042E+00 3.lOE-03 
'Y 42 9.93E-01 1.18lE+OO 1.17E+00 
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86-Rn-209 ')' 63 2.36E-03 l.098E+00 2.60E-03 
')' 69 8.38E-03 1.159E+00 9.72E-03 

13-NOV-91 ')' 70 4.19E-03 1.187E+00 4.97E-03 
')'71 4. 19E-03 1.187E+00 4.97E-03 

Half-life = 28.5 m ')' 73 2.43E-03 l.207E+00 2.93E-03 
Decay mode(s): 0<, EC, (3+ ')' 80 2.17E-03 l.298E+00 2.82E-03 

')' 84 4.94E-03 l.341E+00 6.63E-03 
y(i) E(i) ')' 87 9.78E-03 l.394E+00 l.36E-02 

Radiation (Bq s)-l (MeV) y(i)xE(i) ')' 97 8.06E-03 l.543E+00 l.24E-02 
')' 101 l.88E-03 l.592E+00 2.99E-03 

0<2 3.74E-04 5.888E+00 2.20E-03 ')' 113 6.66E-03 l.709E+00 1.14E-02 
0< recoil 3.74E-04 1.150E-01 4.30E-05 ')' 114 l.40E-03 l.722E+00 2.41E-03 
0<4 l.69E-01 6.039E+00 l.02E+00 ')' 118 l.46E-03 l.746E+00 2.55E-03 
0< recoil l.69E-01 1.179E-01 2.00E-02 ')' 120 l.91E-03 l.771E+00 3.39E-03 
(3+ 4 5.48E-04 6.943E-01* 3.81E-04 ')' 125 l.64E-03 l.796E+OO 2.95E-03 
(3+ 6 5.00E-04 8.242E-01* 4.12E-04 ')' 136 2.71E-03 l.926E+00 5.22E-03 
(3+ 7 6.54E-04 8.261E-01* 5.41E-04 ')' 138 l.30E-03 l.954E+00 2.54E-03 
(3+ 8 6.16E-04 8.314E-01* 5.12E-04 ')' 141 3.30E-03 2. 114E+OO 6.98E-03 
(3+ 9 2.89E-04 8.957E-01* 2.59E-04 ')' 146 l.52E-03 2. 150E+OO 3.26E-03 
(3+ 10 l.73E-03 9.572E-01* l.66E-03 ')' 149 1.l0E-03 2.195E+00 2.41E-03 
(3+ 11 3.66E-02 9.787E-01* 3.58E-02 ')' 151 l.07E-03 2. 233E+00 2.40E-03 
(3+ 12 l.83E-02 l.128E+00* 2.06E-02 ')' 152 l.07E-03 2.251E+00 2.42E-03 
')'± 1.19E-01 5.110E-0l 6.lOE-02 ')' 153 l.l1E-03 2.282E+00 2.53E-03 
ce-K, ')' 3 3.00E-03 8.631E-02 2.59E-04 ')' 157 l.07E-03 2.336E+00 2.51E-03 
')' 15 l.l1E-02 2.792E-01 3.09E-03 ')' 158 1.16E-03 2.346E+OO 2.72E-03 
ce-K, ')' 15 5.86E-03 l.835E-01 l.08E-03 ')' 159 l.07E-03 2.369E+00 2.55E-03 
ce-K, ')' 16 l.60E-03 l.908E-01 3.05E-04 ')' 161 l.07E-03 2.404E+00 2.58E-03 
ce-K, ')' 18 2.13E-03 2.071E-01 4.42E-04 ')' 164 l.07E-03 2.437E+00 2.62E-03 
')' 20 l.45E-01 3.374E-01 4.90E-02 ')' 168 l.73E-03 2.461E+00 4.26E-03 
ce-K, ')' 20 4.93E-02 2.417E-01 1.19E-02 ')' 169 l.00E-03 2.464E+00 2.46E-03 
Ce-Ll, ')' 20 7.83E-03 3.200E-01 2.50E-03 ')' 170 l.00E-03 2.476E+00 2.47E-03 
ce-L2, ')' 20 8.39E-04 3.207E-01 2.69E-04 ')' 171 9.57E-04 2.486E+00 2.38E-03 
ce-M, ')' 20 2.05E-03 3.340E-01* 6.86E-04 ')' 172 l.07E-03 2.496E+00 2.68E-03 
ce-K, ')' 22 l.l7E-03 2.850E-01 3.34E-04 ')' 174 1.14E-03 2.556E+00 2.91E-03 
')' 23 2.06E-02 3.864E-01 7.97E-03 ')' 176 3.12E-03 2.643E+00 8.24E-03 
ce-K, ')' 23 4.86E-03 2.906E-01 l.41E-03 ')' 184 l.07E-03 2.81OE+00 3.02E-03 
Ce-L1, ')' 23 7.71E-04 3.689E-01 2.84E-04 ')' 188 l.07E-03 2.932E+00 3.15E-03 
')' 24 2.06E-02 3.868E-01 7.98E-03 ')' 190 l.31E-03 2.942E+00 3.86E-03 
')' 25 5.03E-01 4.083E-01 2.05E-01 ')' 196 l.29E-03 3. 136E+00 4.04E-03 
ce-K, ')' 25 l.77E-02 3. 126E-0l 5.52E-03 K"l X-ray 3.44E-01 8.152E-02 2.80E-02 
ce-L1, ')' 25 2.75E-03 3.908E-0l l.07E-03 K"2 X-ray 2.06E-01 7.895E-02 l.63E-02 
ce-L2, ')' 25 3. 77E-03 3.915E-01 l.48E-03 KI:lI X-ray 7.84E-02 9.230E-02 7.24E-03 
ce-L3, ')' 25 l.43E-03 3.941E-01 5.65E-04 KI:l2 X-ray 3.80E-02 9.506E-02 3.61E-03 
ce-M, ')' 25 2.04E-03 4.049E-01* 8.27E-04 KI:l3 X-ray 4.lOE-02 9.172E-02 3.76E-03 
ce-N+, ')' 25 6.91E-04 4.083E-01* 2.82E-04 Auger-KLL l.28E-02 6.292E-02' 8.04E-04 
')' 26 l.44E-02 4.614E-01 6.65E-03 Auger-KLX 7.25E-03 7.621E-02' 5.52E-04 
ce-K, ')' 26 l.91E-03 3.657E-01 6.98E-04 Auger-LMM 2.42E-01 8.799E-03* 2.13E-03 
')' 29 9.78E-03 5. 771E-0l 5.64E-03 Auger-LMX l.61E-01 1.170E-02' l.89E-03 
ce-K, ')' 29 6.09E-04 4.814E-0l 2.93E-04 Auger-LXY 2.77E-02 l.395E-02' 3.87E-04 
')' 30 5.80E-03 5.994E-0l 3.48E-03 Auger-MXY l.05E+00 3.288E-03* 3.46E-03 
')' 36 3.27E-02 6.728E-01 2.20E-02 
ce-K, ')' 37 l.06E-02 5.892E-01 6.23E-03 Listed X, ')' and ')'± radiations l.OlE+OO 
Ce-Ll, ')' 37 l.84E-03 6.674E-01 l.23E-03 Omitted X, ')' and ')'± radiations" l.79E-01 
ce-M, ')' 37 4.39E-04 6.815E-01' 2.99E-04 Listed (3, ce and Auger radiations l.l8E-01 
')' 38 9.67E-02 6.893E-01 6.67E-02 Omitted (3, ce and Auger radiations" 8.13E-03 
ce-K, ')' 38 4.65E-03 5.935E-0l 2.76E-03 Listed 0< and 0< recoil radiations l.04E+00 
Ce-L1, ')' 38 7.28E-04 6.718E-01 4.89E-04 Omitted 0< and 0< recoil radiations l.67E-03 
')' 41 4.13E-03 7.225E-01 2.98E-03 Listed radiations 2.17E+00 
')' 43 2.28E-01 7.458E-01 l.70E-01 Omitted radiations*' l.89E-01 
ce-K, ')' 43 8.67E-03 6.501E-01 5.64E-03 
ce-Ll, ')' 43 l.36E-03 7.283E-01 9.88E-04 * Average energy (MeV) 
ce-M, ')' 43 3.65E-04 7.424E-01* 2.71E-04 ** Each omitted transition contributes 
')' 44 5.59E-03 7.616E-01 4.26E-03 <0.100 % to Ly(i) xE(i) in its category. 
')' 45 3.36E-02 7.947E-01 2.67E-02 
')' 48 4.87E-02 8.558E-01 4.17E-02 Po-205 daughter, yield l. 70E-01, is radioactive. 
')' 49 3.33E-03 8.684E-01 2.89E-03 At-209 daughter, yield 8.30E-01, is radioactive. 
')' 50 6.99E-03 8.724E-01 6.lOE-03 
')' 54 5.37E-03 9.859E-01 5.30E-03 
')' 57 4.16E-02 l.038E+00 4.32E-02 
')' 58 l.63E-02 l.055E+00 l.72E-02 
')' 59 5.59E-03 l.059E+00 5.92E-03 
')' 60 l.70E-02 l.066E+00 l.81E-02 
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86-Rn-21O 'Y 20 1.27E-03 4.728E-01 6.03E-04 
ce-K, 'Y 20 1.75E-04 3.771E-01 6.61E-05 

03-MAR-92 ce-L1, 'Y 20 2.76E-05 4.553E-0l 1.26E-05 
'Y 22 3.74E-04 4.887E-01 1.83E-04 

Half-life = 2.4 h ce-K, 'Y 22 4.71E-05 3.930E-01 1.85E-05 
Decay mode(s): 0, EC 'Y 23 1.46E-03 4.961E-01 . 7.25E-04 

ce-K, 'Y 23 1.77E-04 4.004E-01 7.08E-05 
y(i) E(i) ce-L1, 'Y 23 2.78E-05 4.787E-01 1.33E-05 

Radiation (Bq S)-l (MeV) y(i)xE(i) 'Y 24 1.21E-03 5.219E-01 6.30E-04 
ce-K, 'Y 24 1.28E-04 4.262E-01 5.44E-05 

02 9.60E-01 6.041E+00 5.80E+00 ce-L1, 'Y 24 2.OlE-05 5.044E-01 1.01E-05 
o recoil 9.60E-01 1.174E-01 1.13E-01 'Y 25 6.46E-04 5.400E-01 3.49E-04 
'Y 1 5.90E-03 7.270E-02 4.29E-04 ce-K, 'Y 25 6.24E-05 4.443E-01 2.77E-05 
ce-Ll, 'Y 1 2.48E-02 5.521E-02 1.37E-03 'Y 26 8.40E-03 5.709E-01 4.79E-03 
Ce-L2, 'Y 1 2.65E-03 5.592E-02 1.48E-04 ce-K, 'Y 26 7.00E-04 4.752E-0l 3.33E-04 
Ce-L3, 'Y 1 1.90E-04 5.849E-02 1. 11E-05 Ce-L1, 'Y 26 1.1OE-04 5.535E-0l 6.09E-05 
ce-M, 'Y 1 6.55E-03 6.927E-02* 4.54E-04 ce-M, 'Y 26 2.89E-05 5.675E-01* 1.64E-05 
ce-N+, 'Y 1 2.25E-03 7.270E-02* 1.63E-04 'Y 27 3.91E-04 5.919E-01 2.31E-04 
Ce-L2, 'Y 2 8.56E-05 1.305E-01 1.12E-05 'Y 28 7.65E-04 5.982E-0l 4.58E-04 
'Y3 1.46E-03 1.903E-01 2.78E-04 ce-K, 'Y 28 5.64E-05 5.025E-01 2.83E-05 
ce-K, 'Y 3 2.41E-03 9.462E-02 2.28E-04 'Y 29 8.43E-03 6.487E-01 5.47E-03 
ce-L1, 'Y 3 3.87E-04 1.729E-01 6.68E-05 ce-K, 'Y 29 5.02E-04 5.530E-0l 2.78E-04 
ce-M, 'Y 3 1.02E-04 1.869E-01* 1.91E-05 ce-L1, 'Y 29 7.88E-05 6.312E-0l 4.98E-05 
'Y4 3.33E-03 1.963E-01 6.54E-04 ce-M, 'Y 29 2.08E-05 6.453E-01* 1.34E-05 
ce-K, 'Y 4 5.04E-03 1.006E-01 5.07E-04 'Y 30 3.40E-04 6.730E-01 2.29E-04 
ce-L1' 'Y 4 8.06E-04 1.788E-01 1.44E-04 'Y 31 1.70E-04 6.890E-0l 1.17E-04 
Ce-L2, 'Y 4 8.74E-05 1.795E-01 1.57E-05 'Y 32 2.92E-03 6.963E-01 2.04E-03 
ce-M, 'Y 4 2.14E-04 1.929E-01* 4.12E-05 ce-K, 'Y 32 3.51E-05 6.005E-01 2. 11E-05 
ce-N+, 'Y 4 7.31E-05 1.963E-01* 1.43E-05 'Y 33 6.90E-04 7.212E-01 4.98E-04 
'Y 5 5.IOE-04 2.251E-0l 1.15E-04 'Y 34 1.67E-03 7.566E-01 1.26E-03 
ce-K, 'Y 5 5.24E-04 1.294E-0l 6.78E-05 ce-K, 'Y 34 6.65E-05 6.609E-01 4.39E-05 
Ce-L1, 'Y 5 8.40E-05 2.076E-0l 1.74E-05 'Y 35 5.39E-03 7.614E-01 4.IOE-03 
'Y 6 5.24E-03 2.333E-0l 1.22E-03 ce-K, 'Y 35 2.12E-04 6.657E-01 1.41E-04 
ce-K, 'Y 6 4.88E-03 1.376E-01 6.71E-04 Ce-L1, 'Y 35 3.31E-05 7.439E-01 2.46E-05 
Ce-L1, 'Y 6 7.80E-04 2.158E-01 1.68E-04 'Y 36 3.31E-03 7.673E-01 2.54E-03 
Ce-L2, 'Y 6 8.45E-05 2. 165E-0l 1.83E-05 ce-K, 'Y 36 3.32E-05 6.716E-01 2.23E-05 
ce-M, 'Y 6 2.06E-04 2.299E-0l* 4.75E-05 'Y 37 1.36E-04 7.960E-01 1.08E-04 
ce-N+, 'Y 6 7.06E-05 2.333E-01* 1.65E-05 'Y 38 1.39E-03 8.042E-01 1.12E-03 
'Y7 1.50E-03 2.381E-01 3.56E-04 ce-K, 'Y 38 1.28E-05 7.085E-0l 9.05E-06 
ce-K, 'Y 7 1.32E-03 1.424E-01 1.88E-04 'Y 40 1.53E-04 8.370E-01 1.28E-04 
ce-L1, 'Y 7 2.11E-04 2.206E-0l 4.64E-05 'Y 41 4.76E-04 8.797E-0l 4. 19E-04 
ce-M, 'Y 7 5.57E-05 2.347E-0l* 1.31E-05 'Y 42 5.95E-04 9.119E-01 5.43E-04 
ce-K, 'Y 8 1.48E-04 1.438E-01 2.12E-05 ce-K, 'Y 42 1.47E-05 8.162E-01 1.20E-05 
'Y 1O 9.86E-04 2.555E-0l 2.52E-04 'Y 43 2.96E-03 9.142E-01 2.70E-03 
ce-K, 'Y 10 7.18E-04 1.598E-01 1.15E-04 'Y 44 2.82E-03 9.578E-01 2.70E-03 
ce-L1, 'Y 10 1.14E-04 2.380E-01 2.72E-05 ce-K, 'Y 44 1.87E-05 8.620E-01 1.61E-05 
'Yll 5.IOE-04 2.837E-01 1.45E-04 'Y 45 1.29E-03 9.641E-01 1.25E-03 
ce-K, 'Y 11 2.78E-04 1.880E-01 5.23E-05 ce-K, 'Y 45 2.76E-05 8.683E-01 2.39E-05 
Ce-L1, 'Y 11 4.42E-05 2.663E-01 1.18E-05 'Y 46 2.77E-03 9.801E-01 2.72E-03 
'Y 12 7.99E-04 3.073E-01 2.46E-04 ce-K, 'Y 46 1.76E-05 8.844E-01 1. 56E-05 
ce-K, 'Y 12 3.50E-04 2.116E-01 7.41E-05 'Y 47 2.94E-03 9.946E-01 2.93E-03 
Ce-L1, 'Y 12 5.57E-05 2.898E-01 1.61E-05 ce-K, 'Y 47 1.82E-05 8.989E-01 1.64E-05 
'Y 13 3.84E-03 3.140E-01 1.21E-03 'Y 48 1.02E-04 1.164E+00 1.l9E-04 
ce-K, 'Y 13 1.59E-03 2.183E-01 3.47E-04 'Y 49 2.35E-03 1.198E+00 2.81E-03 
Ce-L1, 'Y 13 2.52E-04 2.965E-01 7.48E-05 'Y 50 4.59E-04 1.202E+00 5.52E-04 
ce-M, 'Y 13 6.63E-05 3.106E-01* 2.06E-05 K"l X-ray 2.32E-02 8.152E-02 1.89E-03 
ce-K, 'Y 14 6.05E-05 2.360E-01 1.43E-05 K"2 X-ray 1.39E-02 7.895E-02 1.1OE-03 
'Y 15 4.88E-04 3.600E-01 1.76E-04 KJ31 X-ray 5.29E-03 9.230E-02 4.88E-04 
ce-K, 'Y 15 1.39E-04 2.643E-01 3.68E-05 KJ32 X-ray 2.56E-03 9.506E-02 2.43E-04 
'Y 16 4.68E-04 3.965E-01 1.85E-04 KJ33 X-ray 2.76E-03 9. 172E-02 2.53E-04 
ce-K, 'Y 16 1.03E-04 3.008E-01 3.09E-05 L" X-ray 1.44E-02 1.141E-02* 1.65E-04 
'Y 17 1.55E-03 4.235E-01 6.55E-04 LJ3 X-ray 1.53E-02 1.382E-02* 2.11E-04 
ce-K, 'Y 17 2.85E-04 3.278E-01 9.34E-05 Auger-KLL 8.61E-04 6.292E-02* 5.42E-05 
ce-L1, 'Y 17 4.51E-05 4.060E-01 1.83E-05 Auger-KLX 4.88E-04 7.621E-02* 3.72E-05 
'Y 18 3.57E-04 4.378E-01 1. 56E-04 Auger-LMM 2.61E-02 8.876E-03* 2.32E-04 
ce-K, 'Y 18 6.02E-05 3.421E-01 2.06E-05 Auger-LMX 1.75E-02 1.178E-02* 2.06E-04 
'Y 19 1.70E-02 4.582E-01 7.79E-03 Auger-LXY 3.02E-03 1.404E-02* 4.24E-05 
ce-K, 'Y 19 1.88E-03 3.625E-01 6.83E-04 Auger-MXY 1.15E-01 3.223E-03* 3.72E-04 
Ce-L1, 'Y 19 2.97E-04 4.408E-01 1.31E-04 ~E 3.13E-02 6.255E-04* 1.96E-05 
Ce-L2, 'Y 19 5.45E-05 4.415E-01 2.41E-05 
ce-M, 'Y 19 8.65E-05 4.548E-01* 3.93E-05 Listed X, 'Y and 'Y± radiations 6.05E-02 
ce-N+, 'Y 19 2.95E-05 4.582E-01* 1.35E-05 
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Omitted X, , and ,± radiations·· 
Listed {3, ce and Auger r'adiations 
Omitted {3, ce and Auger radiations·· 
Listed Q and Q recoil radiations 
Omitted Q and Q recoil radiations 
Listed radiations 
Omitted radiations"" 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to 'L:y(i)XE(i) in its category. 

3.13E-04 
8.67E-03 
3.31E-04 
5.91E+00 
2.93E-04 
5.98E+00 
9.37E-04 

Po-206 daughter, yield 9.60E-01, is radioactive. 
At-210 daughter, yield 4.0E-02, is radioactive. 
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86-Rn-211 "I 14 5.86E-03 6.847E-0l 4.OlE-03 
ce-K, "I 14 3.03E-04 5.890E-0l 1. 79E-04 

08-NOV-96 "I 15 4.60E-02 8.534E-0l 3.92E-02 
ce-K, "I 15 1.22E-03 7.577E-0l 9.26E-04 

Half-life = 14.6 h Ce-Ll, "I 15 1.9lE-04 8.359E-01 1.59E-04 
Decay mode(s): Ct, EC, {3+ "I 16 7.89E-02 8.660E-01 6.83E-02 

ce-K, "I 16 6.30E-04 7.703E-01 4.85E-04 
y(i) E(i) ce-Ll, "I 16 9.52E-05 8.485E-01 8.07E-05 

Radiation (Bq s)-1 (MeV) y(i)xE(i) "I 17 3.65E-02 9.347E-0l 3.4lE-02 
ce-K, "I 17 2.53E-04 8.390E-0l 2.13E-04 

Ct5 7.42E-03 5.619E+00 4. 17E-02 "I 18 4.96E-02 9.467E-0l 4.69E-02 
Ct recoil 7.42E-03 1.086E-0l 8.06E-04 ce-K, "I 18 l.1lE-03 8.510E-0l 9.44E-04 
Ct6 l.73E-01 5.784E+00 l.OOE+OO ce-Ll, "I 18 1. 73E-04 9.292E-0l 1.6lE-04 
Ct recoil 1. 73E-0l 1. 118E-0l 1.94E-02 "I 19 1.62E-01 9.474E-01 1.54E-0l 
Ct7 9.34E-02 5.851E+00 5.47E-01 ce-K, "I 19 1.lOE-03 8.517E-01 9.35E-04 
Ct recoil 9.34E-02 1.131E-01 l.06E-02 ce-Ll, "I 19 1.65E-04 9.299E-01 1. 54E-04 
Ce-Ll, "I 1 1.84E-03 5.156E-02 9.51E-05 "1 20 1.35E-02 9.925E-01 l.34E-02 
Ce-L2, "I 1 6.81E-02 5.226E-02 3.56E-03 ce-K, "I 20 2.68E-04 8.968E-01 2.40E-04 
Ce-L3, "I 1 5.96E-02 5.469E-02 3.26E-03 "I 21 2.12E-03 1.013E+OO 2.15E-03 
ce-M, "I 1 3.44E-02 6.520E-02* 2.25E-03 "1 25 2.21E-01 1.127E+00 2.49E-01 
ce-N+, "I 1 1.16E-02 6.850E-02* 7.96E-04 ce-K, "I 25 l.09E-03 1.031E+00 1.12E-03 
ce-K, "I 2 1.44E-03 7.479E-02 1.08E-04 ce-Ll, "I 25 1.63E-04 1.109E+00 1.80E-04 
ce-K, "I 3 5.08E-04 1.433E-0l 7.27E-05 "1 26 1.44E-02 1.181E+00 1.70E-02 
Auger-LMM 4.39E-02 8.823E-03* 3.87E-04 ce-K, "I 26 1. 83E-04 1.086E+OO 1.98E-04 
Auger-LMX 2.89E-02 1. 162E-02* 3.36E-04 "1 29 3.25E-01 1. 363E+00 4.42E-01 
Auger-LXY 4.91E-03 1.380E-02* 6.77E-05 ce-K, "I 29 4.5lE-04 1. 267E+00 5.72E-04 
Auger-MXY l.94E-0l 2.970E-03* 5. 77E-04 ce-Ll, "I 29 6.43E-05 1.345E+00 8.65E-05 
ce-K, "I 1 5.45E-03 2.027E-02 1.10E-04 "1 33 4.69E-02 1. 539E+00 7.22E-02 
Ce-Ll, "I 1 8.82E-04 9.851E-02 8.69E-05 ce-K, "I 33 3.02E-04 1. 443E+00 4.35E-04 
"12 6.72E-02 l.687E-01 1.13E-02 ce-Ll, "I 33 4.70E-05 l.52lE+00 7.15E-Op 
ce-K, "I 2 3.08E-02 7.297E-02 2.25E-03 "I 37 1.17E-03 1.805E+00 2.12E-03 
ce-Ll, "I 2 5.02E-03 1.512E-01 7.59E-04 "140 5.00E-03 1.993E+OO 9.97E-03 
Ce-L2, "I 2 1.82E-02 1.519E-01 2.76E-03 KOI X-ray 2.94E-01 8.152E-02 2.39E-02 
Ce-L3, "I 2 1.09E-02 1.545E-01 l.69E-03 K02 X-ray 1.76E-01 7.895E-02 1.39E-02 
ce-M, "I 2 8.97E-03 1.653E-01* 1.48E-03 Ki31 X-ray 6.70E-02 9.230E-02 6.18E-03 
ce-N+, "I 2 3.08E-03 1.687E-01* 5. 19E-04 Ki32 X-ray 3.25E-02 9.506E-02 3.09E-03 
ce-K, "I 3 l.30E-03 8.027E-02 1.04E-04 Ki33 X-ray 3.50E-02 9.172E-02 3.21E-03 
ce-K, "14 1.45E-02 9.607E-02 1.39E-03 Auger-KLL 1.09E-02 6.292E-02* 6.87E-o.4 
Ce-Ll, "I 4 2.33E-03 1. 743E-0l 4.05E-04 Auger-KLX 6.19E-03 7.621E-02* 4.72E-04 
ce-M, "I 4 6.17E-04 1.884E-0l* 1.16E-04 Auger-KXY 1.02E-03 8.879E-02' 9.06E-05 
"1 5 6.00E-02 2.502E-0l 1.50E-02 Auger-LMM 2.30E-01 8.831E-03' 2.03E-03 
ce-K, "I 5 6.18E-03 1.545E-01 9.55E-04 Auger-LMX 1.54E-0l 1.173E-02' 1.80E-03 
ce-Ll, "I 5 9.62E-04 2.327E-01 2.24E-04 Auger-LXY 2.64E-02 1.398E-02' 3.69E-04 
ce-L2, "I 5 3.29E-03 2.334E-01 7.69E-04 Auger-MXY 1.01E+00 3.269E-03' 3.30E-03 
ce-L3, "I 5 1.65E-03 2.360E-0l 3.88E-04 ~E 2.59E-0l 6. 134E-04' 1.59E-04 
ce-M, "I 5 1.55E-03 2.468E-01' 3.82E-04 
ce-N+, "I 5 5.28E-04 2.502E-01* 1.32E-04 Listed X, "I and 'Y± radiations 1. 85E+00 
ce-K, "I 6 1.50E-03 1.664E-01 2.50E-04 Omitted X, "I and 'Y± radiations" 1.94E-02 
ce-K, "I 7 3.71E-03 2.548E-0l 9.46E-04 Listed {3, ce and Auger radiations 6.39E-02 
ce-Ll, "I 7 7.63E-04 3.330E-01 2.54E-04 Omitted {3, ce and Auger radiations'* 1. 72E-03 
ce-M, "I 7 2.28E-04 3.471E-01' 7.93E-05 Listed Ct and Ct recoil radiations l.62E+00 
"1 8 1.35E-02 3.705E-01 5.0lE-03 Omitted Ct and Ct recoil radiations 4.82E-04 
"1 9 3.47E-02 4.164E-01 1.45E-02 Listed radiations 3.54E+00 
ce-K, "19 4.46E-04 3.207E-01 l.43E-04 Omitted radiations·· 2.17E-02 
"I 10 2.30E-0l 4.422E-0l 1.02E-01 
ce-K, "I 10 6.83E-03 3.465E-0l 2.37E-03 * Average energy (MeV) 
ce-L1 , "I 10 1.06E-03 4. 247E-0l 4.51E-04 ** Each omitted transition contributes 
ce-L2, "I 10 1.26E-03 4. 254E-0l 5.37E-04 < 0.1 00 % to LY( i) x E( i) in its category. 
ce-L3, "I 10 4.59E-04 4.280E-01 1.97E-04 
ce-M, "I 10 7. llE-04 4.388E-0l' 3.12E-04 Po-207 daughter, yield 2.74E-01, is radioactive. 
ce-N+, "I 10 2.41E-04 4.422E-0l' 1.06E-04 At-211 daughter, yield 7.26E-01, is radioactive. 
ce-K, "I 11 1.98E-04 4.966E-01 9.82E-05 
"I 12 4.5lE-0l 6.741E-0l 3.04E-01 
ce-K, "I 12 1.88E-02 5.784E-01 1.09E-02 
ce-L 1 , "I 12 2.94E-03 6.566E-0l 1.93E-03 
ce-L2, "I 12 4.23E-04 6.573E-0l 2.78E-04 
ce-M, "I 12 8.18E-04 6.707E-01' 5.49E-04 
ce-N+, "I 12 2.81E-04 6.741E-0l' 1.90E-04 
"I 13 2.89E-0l 6.784E-0l l.96E-0l 
ce-K, "I 13 3.20E-03 5.827E-01 1.86E-03 
ce-Ll, "I 13 5. 16E-04 6.609E-0l 3.4lE-04 
ce-M, "I 13 1.46E-04 6.750E-0l· 9.89E-05 
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2~Rn(l4.6h) 

112- 00 

112,312 2.6550 

133 1" 113 EC I 

( 112)+ 2.4792 
EC 2 

(512-) 129 19 18 17 2.1287 
EC 3 

(312)- 2.1087 # 
EC 

112-,312- ~ 2.0629 

/ 126 118 113 16 \ 11 EC s 
(512)- 1.9925 

(3/2)- / 1.8008 
121 120 117 114 EC6 

(312)- 1.1162 
EC7, ~; 

(512)-
125 115 15 12 

0.9474 

(712)- 0.8660 /' 

114 137 116 110 

(7/2)- 0.6741 

140 119 112 

9/2- 0.0 

2~At(7.214h) 

312- 0.2364/ 
as 

12 

112- 0.0685/ 

'~) a
6 

1, 11 
512- 0.0 

a 
2~Po(5.80h) 
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86-Rn-212 

13-MAY-92 

Half-life = 23.9 m 
Decay mode(s): a 

Radiation 

al 
a recoil 
a2 
a recoil 

y(i) 
(Bq s)-1 

5.00E-04 
5.00E-04 
9.99E-Ol 
9.99E-Ol 

E(i) 
(MeV) 

5.591E+OO 
1.076E-Ol 
6.264E+OO 
1.205E-Ol 

y(i)xE(i) 

2.BOE-03 
5.3BE-05 
6.26E+OO 
1.20E-Ol 

Listed a and a recoil radiations 
Listed radiations 

6.3BE+OO 
6.3BE+OO 

Po-20B daughter is radioactive. 

2+ 0.6865 

0+ 0.0 
208 
84PO(2.893y) 

(l2 

212 
86Rn(23.9m) 

0+ 0.0 
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86-Rn-216 

Half-life = 45 J.tS 
Decay mode(s): a 

Radiation 
y(i) 

(Bq S)-1 
E(i) 

(MeV) 

a 1 l.00E+OO B.049E+OO 
a recoil 1.00E+OO 1.520E-Ol 

Listed a and a recoil radiations 
Listed radiations 

Po-212 daughter is radioactive. 

13-MAY-92 

y(i)xE(i) 

B.05E+OO 
1.52E-Ol 

B.20E+OO 
B.20E+OO 

216 
86Rn(4.5E-5s) 

0+ 
--------------(ll 
212 
84PO(2.99E-7s) 

0.0 

0+ 0.0 



JAERI-Data/Code 99-035 

86-Rn-221 Ce-L1, "I 21 2.92E-02 8.980E-02 2.62E-03 
ce-L2, "I 21 l.60E-02 9.053E-02 l.45E-03 

0: 07-AUG-91 Ce-L3, "I 21 9.27E-03 9.34lE-02 8.66E-04 
{3-: 17-DEC-90 ce-M, "I 21 1.37E-02 1.048E-0l* 1.44E-03 

ce-N+, "I 21 4.86E-03 1.084E-Ol* 5.27E-04 
Half-life = 25 m "122 2.29E-02 1. 116E-Ol 2.56E-03 
Decay mode(s): 0, {3- "1 23 3.03E-03 1.199E-Ol 3.63E-04 

"1 26 2.38E-03 1.262E-01 3.00E-04 
y(i) E(i) "127 2.38E-03 1.293E-01 3.07E-04 

Radiation (Bq S)-1 (MeV) y(i)xE(i) "128 5.73E-03 1.337E-01 7.66E-04 
"1 29 6.92E-03 1.350E-01 9.34E-04 

01 1.80E-02 5.775E+00 1.04E-01 "130 5.84E-03 1.447E-01 8.45E-04 
o recoil 1.80E-02 1.065E-01 1.92E-03 ce-K, "I 30 1.58E-02 4.356E-02 6.87E-04 
02 2.16E-02 5.785E+00 1.25E-01 ce-L1, "I 30 2.62E-03 1.26lE-01 3.3lE-04 
o recoil 2.16E-02 1.067E-01 2.30E-03 "I 31 6.8lE-03 1.452E-01 9.89E-04 
03 l.80E-01 6.035E+00 1.09E+00 "1 32 4.54E-02 l.50lE-0l 6.8lE-03 
o recoil 1.80E-01 1. 113E-Ol 2.OlE-02 ce-K, "I 32 6.42E-03 4.892E-02 3. 14E-04 
"I 1 l.76E-02 2.542E-Ol 4.46E-03 "1 33 2.16E-03 1.526E-0l 3.30E-04 
"12 9.45E-03 2.647E-0l 2.50E-03 "1 34 8.65E-03 l.539E-01 1.33E-03 
ce-K, "I 2 5.74E-03 1.716E-01 9.85E-04 "1 35 2.38E-03 1.573E-01 3. 74E-04 
Kal X-ray 3.52E-03 7.929E-02 2.79E-04 ce-K, "135 7.65E-03 5.612E-02 4.29E-04 
Ka2 X-ray 2.lOE-03 7.686E-02 l.61E-04 "136 2.81E-03 1.689E-01 4.75E-04 
{3- 1 2.27E-02 2.286E-0l* 5.20E-03 ce-K, "I 36 4.98E-03 6.772E-02 3.37E-04 
{3- 2 2.69E-Ol 2.641E-0l* 7.lOE-02 "137 4.97E-03 l.710E-01 8.50E-04 
{3- 3 5.84E-02 2.697E-0l* l.57E-02 "1 38 9.08E-03 l.784E-01 l.62E-03 
{3- 4 3.96E-03 2.718E-Ol* l.08E-03 "1 39 2.16E-Ol l.864E-01 4.03E-02 
{3- 5 6.03E-02 2.791E-Ol* l.68E-02 ce-K, "I 39 l.82E-02 8.524E-02 l.55E-03 
{3- 6 l.84E-02 2.86lE-Ol* 5.26E-03 ce-Ll, "I 39 2.23E-03 l.677E-01 3.74E-04 
{3- 8 2.08E-02 3.004E-Ol* 6.24E-03 "1 40 2.16E-03 1.880E-01 4.06E-04 
{3- 9 3.56E-02 3.174E-0l* 1.13E-02 "141 l.08E-03 l.957E-01 2.12E-04 
{3- 10 8.0lE-02 3.331E-Ol* 2.67E-02 "1 43 7.78E-03 l.978E-01 l.54E-03 
j3- 11 8.70E-02 3.359E-0l* 2.92E-02 "1 45 2.59E-02 2.169E-Ol 5.63E-03 
{3- 12 2.27E-02 3.363E-Ol* 7.65E-03 "147 7.24E-03 2.406E-Ol l.74E-03 
{3- 13 8.90E-03 3.364E-Ol* 2.99E-03 "149 5.73E-03 2.535E-Ol l.45E-03 
{3- 14 l.29E-02 3.595E-Ol* 4.62E-03 "150 3.46E-03 2.560E-Ol 8.86E-04 
{3- 17 7.9lE-02 3.742E-Ol* 2.96E-02 "I 51 4.86E-03 2.735E-0l l.33E-03 
ce-L3, "I 2 3.2lE-02 l.097E-02 3.52E-04 ce-K, "I 51 2.12E-03 l.724E-0l 3.65E-04 
ce-M, "12 l.70E-02 2.234E-02* 3.79E-04 "1 52 l.97E-02 2.793E-Ol 5.49E-03 
ce-L2, "I 3 4.38E-02 l.879E-02 8.23E-04 "153 6.59E-04 2.848E-Ol l.88E-04 
Ce-L3, "I 3 4.28E-02 2.167E-02 9.28E-04 Kal X-ray l.23E-01 8.611E-02 l.06E-02 
ce-M, "I 3 2.35E-02 3.304E-02* 7.76E-04 Ka2 X-ray 7.47E-02 8.323E-02 6.2lE-03 
ce-N+, "I 3 8.58E-03 3.670E-02* 3.15E-04 Ki3l X-ray 2.83E-02 9.747E-02 2.75E-03 
ce-L2, "I 4 3.32E-02 2.062E-02 6.84E-04 Ki32 X-ray l.42E-02 1.004E-01 l.42E-03 
ce-L3, "I 4 3.2lE-02 2.350E-02 7.54E-04 Ki33 X-ray l.48E-02 9.68lE-02 l.43E-03 
ce-M, "14 l.77E-02 3.487E-02* 6.17E-04 La X-ray 1.14E-Ol l.202E-02* 1.38E-03 
ce-L1, "I 7 1.18E-02 4.43lE-02 5.21E-04 Li3 X-ray 1.48E-01 1.470E-02* 2.17E-03 
"18 2.81E-03 6.424E-02 l.81E-04 L-y X-ray 3.25E-02 1.744E-02* 5.68E-04 
Ce-L1, "I 8 1.68E-02 4.560E-02 7.67E-04 Auger-KLL 4.43E-03 6.616E-02* 2.93E-04 
Ce-L2, "I 8 l.83E-02 4.633E-02 8.47E-04 Auger-LMM 2.02E-Ol 9.368E-03* 1.89E-03 
Ce-L3, "I 8 1.42E-02 4.92lE-02 6.96E-04 Auger-LMX 1.36E-01 1.244E-02* l.70E-03 
ce-M, "I 8 1.27E-02 6.058E-02* 7.71E-04 Auger-LXY 2.33E-02 1.485E-02* 3.46E-04 
ce-N+, "I 8 4.46E-03 6.424E-02* 2.87E-04 Auger-MXY 9.74E-Ol 3.413E-03* 3.33E-03 
Ce-L2, "I 9 8.34E-03 5.188E-02 4.33E-04 
ce-L3, "I 9 6.92E-03 5.476E-02 3.79E-04 Listed X, "I and 'Y± radiations 1.17E-0l 
ce-L2, "I 10 2.17E-02 5.376E-02 1.17E-03 Omitted X, "I and 'Y± radiations** l.08E-03 
Ce-L3, "I 10 1.79E-02 5.664E-02 l.OlE-03 Listed {3, ce and Auger radiations 2.70E-Ol 
ce-M, "I 10 l.09E-02 6.80lE-02* 7.42E-04 Omitted {3, ce and Auger radiations** l.02E-02 
"I 12 5.62E-03 7.386E-02 4.15E-04 Listed 0 and 0 recoil radiations l.34E+00 
"I 13 1.62E-03 7.490E-02 1.2lE-04 Listed radiations l.73E+00 
ce-L1, "I 13 6.20E-03 5.626E-02 3.49E-04 Omitted radiations** 1.13E-02 
ce-L2, "I 13 5.17E-03 5.699E-02 2.95E-04 
"I 14 1.95E-03 8.74lE-02 l.70E-04 * Average energy (MeV) 
Ce-L1, "I 14 5.79E-03 6.877E-02 3.98E-04 ** Each omitted transition contributes 
"I 17 2.05E-03 9.963E-02 2.05E-04 <0.100 % to Ly(i)xE(i) in its category. 
ce-L l , "I 17 4.05E-03 8.099E-02 3.28E-04 
"I 18 l.5lE-02 9.99lE-02 l.51E-03 Po-217 daughter, yield 2.20E-Ol, is radioactive. 
"I 19 3.24E-03 l.OlOE-OI 3.27E-04 Fr-221 daughter, yield 7.80E-Ol, is radioactive. 
ce-L1, "I 19 4.45E-03 8.232E-02 3.66E-04 
ce-L2, "I 19 4.23E-03 8.305E-02 3.52E-04 
ce-M, "I 19 2.94E-03 9. 730E-02* 2.86E-04 
"I 21 2.29E-02 l.084E-OI 2.49E-03 
ce-K, "I 21 l.75E-0l 7.303E-03 l.27E-03 
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0.3934 

Y21 
0.2948 

0.2793 

0.2735 

0.2535 

0.2346 

0.2247 

Y17 
0.1958 

0.1501 

Yll 
0.1084 

0.1009 

0.0999 

I / Y~4 0.0385 

j /; 0.0367 

\!:f:=:i~Y5::::1 =fY::::50:::::\=Y::::49=\:::Y4::::7 :fY::::45:::::\=yL41-t-Y40.L.-+tYl-5 -+-Y-U-.1--+Y-2-2 +-Y-21-t-YI-9 +Y-Ig~Y-I7-t-YI-l +Y-12-+-Y-IO-+Y,-9-+Y,.-ig f, Yl 0.0260 

0.0996 

~~~~~~~~==~~~~~~~~/~ 
'. 0.0 



JAERI-Data/Code 99-035 

81-F'r-212 ,3 4.26E-Ol 2.277E-Ol 9.70E-02 
ce-K,,3 5.39E-02 1.293E-Ol 6.97E-03 

l3-MAY-92 ce-L1, , 3 8.84E-03 2.097E-Ol 1.85E-03 
ce-L2,,3 3.8lE-02 2.l04E-Ol 8.02E-03 

Half-life = 20.0 m ce-L3, , 3 1.96E-02 2.l3lE-Ol 4.l9E-03 
Decay mOde(s): a, Ee, fl+ ce-M,,3 1.76E-02 2.242E-Ol' 3.95E-03 

ce-N+, , 3 6.11E-03 2.277E-Ol' 1.39E-03 
y(i) E(i) ,4 1.02E-02 3.09lE-Ol 3.l6E-03 

Radiation (Bq S)-l (MeV) y(i)xE(i) ,5 1.36E-02 3.ll5E-Ol 4.24E-03 
ce-K, , 5 8.74E-04 2.l3lE-0l 1.86E-04 

a3 1.83E-03 6.077E+00 1.11E-02 ,6 4.26E-03 3.225E-Ol 1.37E-03 
a recoil 1.83E-03 1.169E-Ol 2.l4E-04 ,8 8.09E-03 4.220E-Ol 3.4lE-03 
a4 4.86E-03 6.l28E+00 2.98E-02 ,9 2.8lE-02 5.320E-Ol 1.50E-02 
a recoil 4.86E-03 1.l79E-Ol 5.73E-04 ce-K,,9 5.9lE-04 4.336E-Ol 2.56E-04 
a5 4.69E-03 6.l73E+00 2.89E-02 ,10 9.79E-03 5.644E-Ol 5.53E-03 
a recoil 4.69E-03 1.188E-Ol 5.57E-04 ,11 8.09E-03 6.20lE-Ol 5.02E-03 
a6 5.54E-03 6.l84E+00 3.43E-02 ,12 3.58E-02 8.0l9E-Ol 2.87E-02 
a recoil 5.54E-03 1.190E-Ol 6.59E-04 ce-K, , 12 3.44E-04 7.035E-Ol 2.42E-04 
a7 1.60E-Ol 6.26lE+00 1.00E+00 , 13 7.66E-03 8.240E-Ol 6.32E-03 
a recoil 1.60E-Ol 1.205E-0l 1.93E-02 ,14 6.8lE-03 9.022E-Ol 6.l5E-03 
a8 4.35E-02 6.336E+00 2.75E-Ol ,15 7.24E-02 1.047E+00 7.58E-02 
a recoil 4.35E-02 1.2l9E-Ol 5.30E-03 ce-K, , 15 4.26E-04 9.489E-Ol 4.05E-04 
a9 1.32E-02 6.344E+00 8.38E-02 , 16 1.36E-02 1.178E+00 1.6lE-02 
a recoil 1.32E-02 1.22lE-Ol 1.61E-03 ,17 1.41E-Ol 1.186E+00 1.67E-Ol 
a 10 1.02E-Ol 6.383E+00 6.53E-Ol ce-K, ,17 6.62E-04 1.087E+00 7.l9E-04 
a recoil 1.02E-Ol 1.228E-Ol 1.26E-02 , 18 4.60E-Ol 1.275E+00 5.86E-Ol 
all 9.38E-02 6.406E+00 6.0lE-Ol ce-K, , 18 1.90E-03 1.176E+00 2.24E-03 
a recoil 9.38E-02 1.233E-Ol 1.16E-02 ce-L1, , 18 2.86E-04 1.257E+00 3.59E-04 
ce-L1"l 1.92E-Ol 6.007E-03 1.16E-03 Kal X-ray 2.35E-Ol 8.378E-02 1.97E-02 
ce-L2"l 2.43E-02 6.715E-03 1.63E-04 Ka2 X-ray 1.4lE-Ol 8.l07E-02 1.15E-02 
ce-M"l 5.29E-02 2.007E-02' 1.06E-03 Ki31 X-ray 5.35E-02 9.487E-02 5.08E-03 
ce-N+"l 2.26E-02 2.350E-02' 5.30E-04 Ki32 X-ray 2.65E-02 9.771E-02 2.59E-03 
ce-L1,,2 5.81E-02 2.26lE-02 1.31E-03 Ki33 X-ray 2.80E-02 9.425E-02 2.64E-03 
ce-M,,2 1.55E-02 3.667E-02' 5.69E-04 La X-ray 1.39E-Ol 1.171E-02* 1.63E-03 
ce-N+,,2 5.52E-03 4.0l0E-02* 2.21E-04 Li3 X-ray 1.83E-Ol 1.427E-02' 2.6lE-03 
ce-L1, , 3 2.45E-02 5.42lE-02 1.33E-03 Auger-KLL 8.42E-03 6.452E-02' 5.43E-04 
ce-M,,3 6.46E-03 6.827E-02* 4.4lE-04 Auger-KLX 4.79E-03 7.826E-02* 3.75E-04 
ce-N+,,3 2.22E-03 7.l70E-02* 1.59E-04 Auger-LMM 2.64E-Ol 9.l66E-03* 2.42E-03 
ce-L1, , 4 1. 77E-02 6.66lE-02 1.18E-03 Auger-LMX 1. 77E-Ol 1.2l4E-02' 2.l5E-03 
ce-M,,4 4.68E-03 8.067E-02* 3.78E-04 Auger-LXY 3.02E-02 1.447E-02* 4.38E-04 
,6 2.02E-02 1.243E-Ol 2.51E-03 Auger-MXY 1.20E+00 3.324E-03* 4.00E-03 
ce-K,,6 8.42E-02 2.852E-02 2.40E-03 ~E 3.26E-Ol 6.5l3E-04* 2.l3E-04 
ce-L1,,6 1.37E-02 1.068E-Ol 1.46E-03 
ce-L2, , 6 7.59E-03 1.075E-0l 8.l6E-04 Listed X, , and ,± radiations 1.14E+00 
ce-L3, , 6 4.40E-03 1.100E-Ol 4.84E-04 Omitted X, , and ,± radiations" 5.90E-03 
ce-M,,6 6.41E-03 1.208E-Ol* 7.74E-04 Listed fl, ce and Auger radiations 1.52E-0l 
ce-N+, , 6 2.21E-03 1.243E-Ol' 2.75E-04 Omitted fl, ce and Auger radiations" 3.29E-03 
Kal X-ray 4.05E-02 8.l52E-02 3.30E-03 Listed a and a recoil radiations 2.77E+00 
Ka2 X-ray 2.43E-02 7.895E-02 1.92E-03 Omitted a and a recoil radiations 3.09E-03 
Li3 X-ray 8.60E-02 1.38lE-02' 1.l9E-03 Listed radiations 4.06E+00 
Auger-LMM 1.37E-Ol 8.967E-03* 1.23E-03 Omitted radiations" 1.23E-02 
Auger-LMX 9.27E-02 l.l89E-02' 1.10E-03 
Auger-LXY 1.60E-02 1.4l5E-02* 2.26E-04 * Average energy (MeV) 
Auger-MXY 6.l2E-Ol 3.l50E-03' 1.93E-03 ** Each omitted transition contributes 
fl+ 1 4.78E-03 6.535E-Ol* 3.l2E-03 <0.100 % to L:y(i) xE(i) in its category. 
fl+ 2 1.71E-03 8.211E-Ol* 1.40E-03 
fl+ 3 2.05E-02 1.113E+00* 2.28E-02 At-208 daughter, yield 4.30E-Ol, is radioactive. 
fl+ 4 1.99E-02 1.174E+00* 2.34E-02 Rn-2l2 daughter, yield 5.70E-Ol, is radioactive. ,± 9.37E-02 5.110E-Ol 4.79E-02 
, 1 2.77E-02 9.750E-02 2.70E-03 
ce-L1"l 4.62E-03 7.945E-02 3.67E:....04 
ce-L2, , 1 1.05E-Ol 8.0l6E-02 8.39E-03 
ce-L3, , 1 7.87E-02 8.288E-02 6.52E-03 
ce-M"l 5.06E-02 9.396E-02* 4.76E-03 
ce-N+, ,1 1. 77E-02 9.750E-02* 1.73E-03 
,2 7.75E-02 1.383E-Ol 1.07E-02 
ce-K, , 2 2.49E-02 3.990E-02 9.93E-04 
ce-L1,,2 5.l3E-03 1.203E-Ol 6.l6E-04 
ce-L2, , 2 6.05E-02 1.2l0E-Ol 7.32E-03 
ce-L3, , 2 3.96E-02 1.237E-Ol 4.90E-03 
ce-M,,2 2.83E-02 1.348E-Ol* 3.8lE-03 
ce-N+,,2 9.9lE-03 1.383E-Ol* 1.37E-03 

- 307-



4+ 

'YI. 

0.0 

'~Rn(23.9m) 

0.3360 u, 

0.2840 
u. 

(3,4,5)+ 0.2372 
u, 

5+ 0.1478 
U7 

'Y4 

7+ 

~At(L63h) 

JAERI-Data/Code 99-035 

'!iFr(20.Om) 

5(+) 0.0 

- 308-

88-Ra-220 

06-MAR-97 

Half-life = 17.8 IUS 

Decay mode(s): 0 

y(i) E(i) 
Radiation (Bq S)-1 (MeV) 

01 1.00E-02 7.003E+00 
o recoil 1.00E-02 1.298E-01 
02 9.90E-01 7.457E+00 
o recoil 9.90E-01 1.382E-01 
"'( 1 1.00E-02 4.650E-01 
ce-K, "'( 1 2.76E-04 3.666E-01 
ce-L 1 ,"'(1 4.37E-05 4.470E-01 
ce-L2, "'( 1 4.98E-05 4.477E-0l 
ce-L3, "'( 1 1.71E-05 4.504E-01 
ce-M, "'( 1 2.83E-05 4.615E-01* 
ce-N+,"'(l 9.74E-06 4.650E-01* 
K"'l X-ray 1. 29E-04 8.378E-02 
K"'2 X-ray 7.79E-05 8.107E-02 
Auger-KLL 4.64E-06 6.452E-02* 
Auger-KLX 2.64E-06 7.826E-02* 
Auger-LMM 1.04E-04 9.125E-03* 
Auger-LMX 6.96E-05 1. 21OE-02* 
Auger-MXY 4.69E-04 3.378E-03* 

Listed X, "'( and "'(± radiations 
Omitted X, "'( and "'(± radiations** 
Listed /3, ce and Auger radiations 
Omitted /3, ce and Auger radiations·· 
Listed 0 and 0 recoil radiations 
Listed radiations 
Omitted radiations·· 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly(i)xE(i) in its category. 

Rn-216 daughter is radioactive. 

y(i)xE(i) 

7.00E-02 
1.30E-03 
7.38E+00 
1.37E-01 
4.65E-03 
1.0lE-04 
1.95E-05 
2.23E-05 
7.71E-06 
1.30E-05 
4.53E-06 
1.08E-05 
6.32E-06 
3.00E-07 
2.07E-07 
9.47E-07 
8.42E-07 
1. 58E-06 

4.67E-03 
7.74E-06 
1. 72E-04 
2.9lE-07 
7. 59E+00 
7.60E+00 
8.03E-06 

220 
88Ra(l7 .8ms) 

0+ 0.0 

2+ 0.4619 
<X\ 

1\ 

0+ 0.0 
216 . <X2 
86Rn(4.5E-5s) 



JAERI-Data/Code 99-035 

88-Ra-230 Ce-Ll, "I 30 l.60E-03 2.654E-0l 4.23E-04 
"I 31 7.00E-04 2.882E-Ol 2.02E-04 

08-JUL-93 "1 32 3.0lE-03 2.929E-Ol 8.82E-04 
ce-K, "I 32 2.1lE-03 l.86lE-Ol 3.93E-04 

Half-life = 93 m "133 8.40E-04 2.96lE-Ol 2.49E-04 
Decay mode(s): (3- "1 34 3.50E-04 2.976E-Ol l.04E-04 

"1 35 7.00E-04 3.164E-0l 2.2lE-04 
y(i) E(i) "136 4.20E-04 3.639E-Ol l.53E-04 

Radiation (Bq s)-1 (MeV) y(i)xE(i) "1 37 2.lOE-04 3.758E-Ol 7.89E-05 
"1 38 6.30E-04 4. 129E-0l 2.60E-04 

(3- 2 3.87E-03 1.140E-0l' 4.42E-04 "1 39 2.10E-04 4.377E-0l 9.19E-05 
(3- 3 8.64E-03 l.173E-0l' l.OlE-03 "1 40 2.lOE-04 4.400E-0l 9.24E-05 
(3- 4 l.69E-02 l.316E-Ol' 2.22E-03 "141 l.05E-02 4.489E-Ol 4.7lE-03 
(3- 5 4.57E-02 l.506E-Ol' 6.88E-03 "142 l.29E-02 4.579E-Ol 5.93E-03 
(3- 6 3.18E-02 1.575E-Ol' 5.0lE-03 ce-K, "I 42 2.70E-03 3.5llE-Ol 9.49E-04 
(3- 7 4. 77E-03 l.786E-Ol' 8.5lE-04 "1 43 2.05E-02 4.697E-Ol 9.63E-03 
(3- 8 3.58E-03 1.853E-Ol' 6.62E-04 ce-K, "143 4.00E-03 3.629E-0l 1.45E-03 
(3- 9 2.78E-02 l.955E-Ol' 5.44E-03 "144 2.lOE-04 4.735E-Ol 9.94E-05 
(3- 10 8.04E-03 2.139E-Ol' l.72E-03 "1 45 1.69E-02 4.787E-Ol 8.llE-03 
(3- 11 4.07E-02 2.166E-Ol' 8.82E-03 ce-K, "I 45 3.14E-03 3.719E-Ol 1.17E-03 
(3- 12 2.38E-03 2.238E-Ol' 5.34E-04 "1 46 1.33E-03 4.842E-Ol 6.44E-04 
(3- 13 2.38E-02 2.426E-Ol' 5.78E-03 "147 3.0lE-03 4.905E-Ol 1.48E-03 
(3- 14 4.17E-02 2.475E-Ol' 1.03E-02 "1 48 4.55E-03 5.094E-0l 2.32E-03 
(3- 15 3.48E-03 2.642E-Ol' 9.18E-04 "1 49 8.40E-04 5.369E-0l 4.5lE-04 
(3- 16 8.94E-02 2.826E-Ol' 2.53E-02 Kat X-ray 6.30E-02 9.088E-02 5.73E-03 
(3- 17 1.79E-Ol 2.932E-Ol' 5.24E-02 Ka2 X-ray 3.85E-02 8.767E-02 3.37E-03 
(3- 18 4.67E-Ol 3.198E-Ol' 1.49E-0l K/3t X-ray 1.46E-02 1.028E-0l 1.50E-03 
ce-M, "I 1 1.42E-Ol 5.09lE-03' 7.2lE-04 K/32 X-ray 7.47E-03 1.060E-0l 7.92E-04 
ce-N+, "I 1 8.95E-02 9.000E-03' 8.05E-04 K/33 X-ray 7.64E-03 1.02lE-Ol 7.80E-04 
"I 2 1.82E-03 4.920E-02 8.95E-05 La X-ray 5.28E-02 1.264E-02' 6.67E-04 
"1 3 2.80E-02 6.300E-02 1.76E-03 L/3 X-ray 6.39E-02 1.557E-02' 9.96E-04 
"1.4 7.9lE-02 7.200E-02 5.70E-03 L-y X-ray 1.54E-02 1.865E-02' 2.87E-04 
ce-L J, "I 4 2.04E-02 5.216E-02 1.06E-03 Auger-LMM 7.67E-02 9.72lE-03' 7.45E-04 
Ce-L2, "I 4 1.38E-02 5.292E-02 7.30E-04 Auger-LMX 5.28E-02 1.300E-02' 6.86E-04 
ce-L3, "14 1.37E-02 5.613E-02 7.66E-04 Auger-MXY 5.17E-Ol 3.759E-03' 1.94E-03 
ce-M, "I 4 1.l6E-02 6.809E-02' 7.90E-04 
"15 1.47E-02 9.21OE-02 1.35E-03 Listed X, "I and 'Y± radiations 7.84E-02 
ce-L1, "I 5 4.58E-02 7.226E-02 3.3lE-03 Omitted X, "I and 'Y± radiations" 4.83E-04 
Ce-L2, "I 5 5.18E-03 7.302E-02 3.78E-04 Listed (3, ce and Auger radiations 3.lOE-Ol 
ce-M, "I 5 1.23E-02 8.819E-02' 1.08E-03 Omitted (3, ce and Auger radiations" 8.5lE-03 
ce-N+, "I 5 4.45E-03 9.21OE-02' 4.lOE-04 Listed radiations 3.88E-Ol 
"1 6 1.l2E-02 l.OlOE-Ol 1.l3E-03 Omitted radiations" 9.00E-03 
Ce-Ll, "I 6 2.67E-02 8.ll6E-02 2.17E-03 
ce-M, "I 6 7. 17E-03 9.709E-02' 6.96E-04 * Average energy (MeV) 
"17 2.17E-03 1.l07E-0l 2.40E-04 ** Each omitted transition contributes 
"Ill 3.15E-03 1.343E-0l 4.23E-04 <0.100 % to L:y(i) xE(i) in its category. 
ce-K, "I 11 1.96E-02 2.754E-02 5.4lE-04 
ce-LJ, "I 11 3.30E-03 1.l45E-0l 3.78E-04 Ac-230 daughter is radioactive. 
"I 14 3.92E-03 1.479E-0l 5.80E-04 
"I 15 1.40E-03 1.515E-0l 2.12E-04 
"I 17 8.05E-03 1. 84lE-0l 1.48E-03 
ce-K, "I 17 2.05E-02 7.734E-02 l.59E-03 
ce-Ll, "I 17 3.43E-03 1. 643E-0l 5.64E-04 
"I 18 1.l7E-02 1.892E-Ol 2.2lE-03 
ce-K, "I 18 2.76E-02 8.244E-02 2.27E-03 
ce-L J, "I 18 4.62E-03 1.694E-0l 7.82E-04 
"I 19 9.80E-04 1.926E-0l l.89E-04 
"1 20 9.lOE-04 l.97lE-Ol 1.79E-04 
"I 21 2.38E-03 1.982E-Ol 4.72E-04 
ce-K, "I 21 4.92E-03 9.144E-02 4.50E-04 
"122 2.16E-02 2.028E-0l 4.37E-03 

"1 23 7.9lE-03 2.ll8E-0l l.68E-03 
ce-K, "I 23 1.36E-02 1.050E-0l 1.43E-03 
ce-Ll, "I 23 2.28E-03 l.920E-0l 4.37E-04 

"1 26 6.93E-03 2.515E-Ol 1.74E-03 
ce-K, "I 26 7.42E-03 1.447E-Ol 1.07E-03 
"127 1.12E-03 2.557E-Ol 2.86E-04 

"1 28 2.38E-03 2.599E-0l 6.19E-04 
ce-K, "I 28 2.33E-03 l.53lE-Ol 3.56E-04 

"1 29 7.00E-04 2. 746E-0l l.92E-04 

"1 30 l.27E-02 2.852E-Ol 3.63E-03 
ce-K, "I 30 9.62E-03 1.784E-Ol 1. 72E-03 
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89-Ac-229 

Half-life = 62.7 m 
Decay mode(s): (3-

y(i) E(i) 
Radiation (Bq s)-1 (MeV) 

(3- 1 L34E-02 1.450E-01* 
(3- 2 5.28E-02 L569E-01* 
(3- 3 L63E-02 L875E-01* 
(3- 4 7.30E-02 2.426E-0l* 
(3- 5 L34E-02 2.438E-01* 
(3- 6 2.98E-02 2.636E-0l* 
(3- 7 5.00E-02 2.990E-01* 
(3- 8 2.l1E-02 3.057E-01* 
(3- 9 5.76E-02 3.354E-01* 
(3- 10 6.72E-01 3.603E-0l* 
ce-L\, -y 1 6.98E-02 8.828E-03 
ce-M, -y 1 L88E-02 2.525E-02* 
ce-Ll, -y 2 4.14E-02 1.l93E-02 
ce-L2, -y 4 2.05E-02 5.17lE-02 
Ce-L3, -y 4 L62E-02 5.51OE-02 
ce-M, -y 4 L02E-02 6.735E-02* 
-y5 2.13E-03 7.440E-02 
-y8 5.95E-03 1.174E-01 
-y9 1.l9E-02 L353E-01 
-y1O L22E-02 L464E-0l 
-y 13 3.50E-02 L646E-0l 
-y 19 1.43E-03 2.393E-0l 
-y 20 2.73E-03 2.454E-01 
ce-K, -y 20 3.40E-03 L357E-0l 
-y 21 2.38E-03 2.487E-01 
-y 22 8.75E-04 2.487E-01 
-y 23 8.40E-03 2.522E-01 
ce-K, -y 23 9.70E-03 1.425E-0l 
Ce-Ll, -y 23 L63E-03 2.317E-0l 
-y 24 L37E-02 2.619E-01 
ce-K, -y 24 L42E-02 1.522E-01 
ce-Ll, -y 24 2.38E-03 2.414E-0l 
-y 25 5.95E-04 2.750E-0l 
-y 26 9.80E-04 2.782E-01 
-y 27 1.50E-03 2.850E-01 
-y 28 LOlE-03 2.883E-0l 
-y 29 2.06E-03 2.883E-0l 
-y 30 3.26E-03 2.914E-01 
ce-K, -y 30 2.5lE-03 L817E-0l 
-y 31 8.05E-03 3.170E-01 
ce-K, -y 31 4.94E-03 2.073E-01 
-y 32 2.28E-03 3.203E-01 
-y 33 1.23E-03 3.229E-0l 
-y 34 7.00E-04 3.32lE-0l 
-y 35 9.45E-04 3.657E-01 
-y 36 3.05E-03 4.047E-0l 
-y 37 2.06E-03 4.065E-0l 
-y 38 2.38E-03 4.229E-01 
-y 39 2.2lE-03 4.359E-01 
-y 40 5.57E-03 4.493E-0l 
ce-K, -y 40 1. 33E-03 3.396E-0l 
-y 41 5.95E-03 4.785E-01 
ce-K, -y 41 1.20E-03 3.688E-0l 
-y 42 1.05E-03 5.086E-01 
-y 43 2.2lE-03 5.268E-0l 
-y 44 7.00E-03 5.399E-01 
ce-K, -y 44 1.02E-03 4.302E-Ol 
-y 45 2.24E-03 5.624E-01 
-y 46 3.18E-02 5.69lE-01 
ce-K, -y 46 4.03E-03 4. 594E-0l 
ce-Ll, -y 46 6.70E-04 5.486E-01 
-y 47 1.82E-03 5.756E-Ol 

lAERI-Data/Code 99-035 

16-FEB-90 

y(i)xE(i) 

L95E-03 
8.29E-03 
3.06E-03 
L77E-02 
3.28E-03 
7.85E-03 
L49E-02 
6.46E-03 
L93E-02 
2.42E-01 
6. 16E-04 
4. 74E-04 
4.94E-04 
L06E-03 
8.90E-04 
6.90E-04 
L59E-04 
6.99E-04 
L61E-03 
1.79E-03 
5.76E-03 
3.43E-04 
6.70E-04 
4.62E-04 
5.92E-04 
2.18E-04 
2.12E-03 
1.38E-03 
3.77E-04 
3.57E-03 
2.16E-03 
5.74E-04 
1.64E-04 
2.73E-04 
4.29E-04 
2.93E-04 
5.95E-04 
9.49E-04 
4.57E-04 
2.55E-03 
1.02E-03 
7.29E-04 
3.96E-04 
2.32E-04 
3.46E-04 
1.23E-03 
8.39E-04 
L01E-03 
9.61E-04 
2.50E-03 
4.51E~04 
2.85E-03 
4.42E-04 
5.34E-04 
Ll6E-03 
3.78E-03 
4. 39E-04 
1.26E-03 
l.81E-02 
L85E-03 
3.68E-04 
1.05E-03 
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-y 48 8.05E-03 6.052E-01 
ce-K, -y 48 8.63E-04 4.955E-01 
K"'l X-ray 2.82E-02 9.335E-02 
K"'2 X-ray l.73E-02 8.996E-02 
K.el X-ray 6.54E-03 1.056E-01 
K.e2 X-ray 3.38E-03 l.088E-01 
K.e3 X-ray 3.43E-03 1.048E-0l 
L", X-ray 4.27E-02 L295E-02* 
L.e X-ray 5.68E-02 1.603E-02* 
Loy X-ray l.46E-02 1.924E-02* 
Auger-LMM 5.84E-02 9.994E-03* 
Auger-LMX 4.05E-02 1.338E-02* 
Auger-MXY 3.0lE-01 3.788E-03* 

Listed X, -y and -y± radiations 
Omitted X, -y and -y± radiations** 
Listed (3, ce and Auger radiations 
Omitted (3, ce and Auger radiations** 
Listed radiations 
Omitted radiations** 

* Average energy (MeV) 
** Each omitted transition coritributes 

<0.100 % to 2:)(i)xE(i) in its category. 

Th-229 daughter is radioactive. 

4.87E-03 
4.28E-04 
2.63E-03 
1.56E-03 
6.9lE-04 
3.68E-04 
3.60E-04 
5.53E-04 
9.10E-04 
2.80E-04 
5.84E-04 
5.42E-04 
l.14E-03 

7.20E-02 
2.44E-04 
3.42E-01 
6.44E-03 
4. 14E-0l 
6.69E-03 



2~~Ac(62.7m) 
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--------
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~10 2:Th(7340y) 



J AERI -Data/Code 99-035 

89-Ac-230 l' 60 8.20E-04 9.392E-0l 7.70E-04 
l' 61 8.20E-04 9.463E-01 7. 76E-04 

08-JUL-93 l' 62 8.28E-03 9. 520E-0l 7.88E-03 
l' 63 4.35E-03 9. 565E-0l 4. 16E-03 

Half-life = 122 s l' 64 1.89E-03 9.591E-0l 1.81E-03 
Decay mode(s): (3- l' 65 1.07E-03 9.630E-0l 1.03E-03 

l' 66 9.84E-04 9.680E-0l 9. 53E-04 
y(i) E(i) l' 67 1.15E-03 9. 735E-0l 1. 12E-03 

Radiation (Bq S)-l (MeV) y(i)xE(i) l' 68 5.74E-04 9.776E-0l 5.61E-04 
1'71 9.84E-04 9.912E-0l 9.75E-04 

(3- 5 7.05E-03 1.627E-0l* 1.15E-03 1'72 2.21E-03 9.991E-01 2.21E-03 
(3- 7 9.93E-03 1.724E-01* 1.71E-03 l' 73 2.46E-03 1.01OE+00 2.48E-03 
(3- 10 5.06E-03 2.111E-01* 1.07E-03 l' 74 1.64E-03 1.026E+00 1.68E-03 
(3- 11 4.57E-03 2. 143E-0l* 9.79E-04 l' 75 8.20E-04 1.043E+00 8.55E-04 
(3- 12 8.54E-03 2.239E-01* 1.91E-03 l' 77 1.48E-03 1.053E+00 1.55E-03 
(3- 13 6.35E-03 2.262E-0l* 1.44E-03 l' 79 6.56E-04 1.068E+00 7.01E-04 
(3- 14 1.79E-02 2.322E-0l* 4.15E-03 l' 80 1.48E-03 1.094E+OO 1.61E-03 
(3- 15 9.03E-03 2.489E-01* 2.25E-03 l' 81 5.74E-04 1.106E+00 6.35E-04 
(3- 17 3.97E-03 2.680E-0l* 1.06E-03 l' 82 3.94E-03 1.148E+00 4.52E-03 
(3- 19 1.59E-02 2.821E-0l* 4.48E-03 l' 83 1.07E-03 1.188E+00 1.27E-03 
(3- 21 2.18E-02 2.951E-0l* 6.45E-03 l' 84 1.48E-03 1.199E+00 1.77E-03 
(3- 22 7.35E-03 2.967E-01* 2.18E-03 l' 85 1.48E-03 1.212E+00 1.79E-03 
(3- 23 5.66E-03 3.062E-0l* 1. 73E-03 l' 86 9.59E-03 1. 227E+OO 1. 18E-02 
(3- 24 4.27E-03 3.244E-01* 1.39E-03 l' 87 3.50E-02 1. 244E+00 4.36E-02 
(3- 25 4.07E-03 3.458E-0l* 1.41E-03 l' 88 6.56E-04 1.253E+00 8.22E-04 
(3- 28 2.98E-03 4.037E-0l* 1.20E-03 l' 89 4.lOE-03 1.267E+00 5.20E-03 
(3- 29 3.38E-02 4.363E-01* 1.47E-02 l' 90 2.05E-03 1. 268E+00 2.60E-03 
(3- 30 2.48E-02 4.463E-0l* 1. 11E-02 l' 91 5.41E-03 1.303E+00 7.05E-03 
(3- 31 3.97E-02 4. 767E-0l* 1.89E-02 l' 92 1.15E-03 1.306E+00 1.50E-03 
(3- 33 2.88E-03 5.643E-0l* 1.62E-03 l' 93 1.48E-03 1.311E+00 1.94E-03 
(3- 34 1.69E-03 5.905E-0l* 9.97E-04 l' 94 7.05E-03 1.322E+00 9.32E-03 
.(3- 36 1.09E-02 6. 137E-0l* 6.70E-03 l' 95 1.57E-02 1.348E+00 2.11E-02 
(3- 37 7.45E-03 6.825E-01* 5.08E-03 l' 96 1.21E-02 1.375E+00 1.67E-02 
(3- 38 8.94E-03 7.248E-01* 6.48E-03 l' 97 1.64E-03 1.395E+00 2.29E-03 
(3- 39 1.19E-02 7.422E-0l* 8.84E-03 l' 98 3.28E-03 1.40lE+00 4.60E-03 
(3- 40 4.96E-03 7.342E-0l* 3.64E-03 l' 99 1.97E-03 1.432E+OO 2.82E-03 
(3- 41 9.93E-02 7.941E-01* 7.88E-02 l' 100 1.48E-03 1.456E+00 2.15E-03 
(3- 42 1.99E-0l 9.823E-0l* 1.95E-0l l' 101 8.20E-04 1.525E+00 1.25E-03 
(3- 43 3.97E-01 1.004E+00* 3.99E-0l l' 102 6.56E-04 1. 537E+00 1.01E-03 
Ce-L2, l' 1 1.76E-0l 3.351E-02 5.91E-03 l' 103 1.89E-03 1. 574E+00 2.97E-03 
Ce-L3, l' 1 1.52E-0l 3.690E-02 5.60E-03 l' 104 1. 72E-03 1. 585E+00 2.73E-03 
ce-M, l' 1 9.11E-02 4.915E-02* 4.48E-03 l' 105 1.31E-03 1.597E+00 2.lOE-03 
ce-N+, l' 1 3.36E-02 5.320E-02* 1. 79E-03 l' 106 1.15E-03 1.625E+00 1.87E-03 
l' 17 4.lOE-03 3.977E-01 1.63E-03 l' 107 1.56E-03 1.637E+00 2.55E-03 
l' 22 1.80E-03 4.439E-0l 8.OlE-04 l' 108 9.02E-04 1.643E+OO 1.48E-03 
l' 23 1.23E-03 4.489E-0l 5.52E-04 l' 109 8.20E-04 1.675E+00 1.37E-03 
l' 24 8.20E-02 4.549E-01 3.73E-02 l' 110 5.99E-03 1.692E+00 1.01E-02 
l' 27 1.39E-03 5.035E-0l 7.02E-04 l' 111 2.38E-03 1.696E+00 4.03E-03 
l' 30 5. 15E-02 5.082E-0l 2.62E-02 l' 112 6.4DE-03 1. 717E+OO 1.lOE-02 
l' 31 4.18E-03 5.185E-0l 2.17E-03 l' 113 6.56E-03 1. 722E+00 1.13E-02 
l' 32 1.07E-03 5.711E-01 6.09E-04 l' 116 8.69E-03 1. 758E+00 1.53E-02 
l' 33 5.33E-03 5.817E-01 3.lOE-03 l' 117 9.84E-04 1. 770E+00 1.74E-03 
ce-K, l' 36 7.21E-03 5.147E-01 3.71E-03 l' 118 1.12E-02 1. 775E+00 1.98E-02 
l' 37 2.38E-03 6.288E-01 1.50E-03 l' 121 8.20E-04 1. 797E+OO 1.47E-03 
ce-K, l' 38 5.12E-03 5.252E-01 2.69E-03 l' 122 6.56E-04 1.800E+00 1.18E-03 
l' 41 1.80E-03 6.714E-01 1.21E-03 l' 123 4.92E-04 1.805E+00 8.88E-04 
l' 42 1.80E-03 6.776E-01 1.22E-03 l' 124 1.72E-03 1.811E+00 3.12E-03 
l' 43 4.67E-03 7.280E-01 3.40E-03 l' 125 5.74E-04 1.818E+00 1.04E-03 
l' 44 9.84E-04 7.351E-Ol 7.23E-04 l' 126 9.02E-04 1. 840E+00 1.66E-03 
l' 45 1.48E-03 7.507E-0l 1. 11E-03 l' 127 4.92E-04 1.854E+00 9.12E-04 
l' 46 2.38E-03 7.726E-0l 1.84E-03 l' 128 1.64E-03 1.869E+00 3.07E-03 
l' 47 3.77E-03 7.815E-01 2.95E-03 l' 129 5.25E-03 1. 897E+00 9.95E-03 
l' 48 5.33E-03 7.890E-01 4.21E-03 l' 130 7.46E-03 1.903E+OO 1.42E-02 
l' 49 1.15E-03 7.980E-01 9. 16E-04 l' 131 5.58E-03 1.914E+00 1.07E-02 
l' 50 3.20E-03 8.167E-01 2.61E-03 l' 132 4.26E-03 1. 920E+00 8.19E-03 
l' 53 1.80E-03 8.399E-0l 1.52E-03 l' 133 1.25E-02 1.950E+00 2.45E-02 
l' 54 4.67E-03 8.671E-Ol 4.05E-03 l' 134 4.35E-03 1. 957E+00 8.50E-03 
l' 55 8.20E-04 8.780E-01 7.20E-04 l' 135 8.20E-04 1. 967E+00 1.61E-03 
l' 56 6.89E-03 8.927E-01 6.15E-03 l' 136 4.lOE-04 1.971E+00 8.08E-04 
l' 57 2.54E-03 8.985E-01 2.28E-03 l' 137 4.lOE-04 1.974E+00 8.09E-04 
l' 58 9.84E-04 9.137E-01 8.99E-04 l' 138 3.61E-03 2.001E+00 7.22E-03 
l' 59 2.87E-03 9.186E-01 2.64E-03 
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'Y 139 
'Y 140 
'Y 141 
'Y 142 
'Y 143 
'Y 144 
'Y 145 
'Y 146 
'Y 147 
'Y 148 
'Y 149 
'Y 150 
'Y 151 
'Y 153 
'Y 154 
'Y 155 
'Y 156 
'Y 157 
K"'l X-ray 
L", X-ray 
Li3 X-ray 
Auger-LMM 
Auger-LMX 
Auger-MXY 

7.38E-04 
4.92E-04 
2.95E-03 
2.54E-03 
5.25E-03 
5.82E-03 
3.28E-04 
3.28E-04 
6.56E-04 
4.92E-04 
9.02E-04 
4.92E-04 
3.28E-04 
4.lOE-04 
l.15E-03 
5.74E-04 
4.lOE-04 
5.74E-04 
8.91E-03 
6.45E-02 
9.73E-02 
9.68E-02 
6.64E-02 
5.06E-01 

2.01OE+00 
2.025E+00 
2.069E+00 
2.085E+00 
2.099E+00 
2. 123E+00 
2. 150E+00 
2. 152E+00 
2. 188E+00 
2.203E+OO 
2.230E+00 
2.233E+00 
2.245E+00 
2.277E+00 
2. 283E+OO 
2.299E+00 
2.314E+OO 
2.330E+00 
9.335E-02 
l.295E-02" 
l.61OE-02" 
l.013E-02" 
1.348E-02" 
3.683E-03" 

Listed X, 'Y and 'Y± radiations 
Omitted X, 'Y and 'Y± radiations"" 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations"" 
Listed radiations 
Omitted radiations·· 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to 2:)(i)xE(i) in its category. 

Th-230 daughter is radioactive. 

JAERI-Data/Code 99-035 

l.48E-03 
9.96E-04 
6.11E-03 
5.30E-03 
l.10E-02 
l.24E-02 
7.05E-04 
7.06E-04 
1.44E-03 
l.08E-03 
2.01E-03 
1.10E-03 
7.36E-04 
9.34E-04 
2.62E-03 
l.32E-03 
9.49E-04 
l.34E-03 
8.31E-04 
8.36E-04 
l.57E-03 
9.81E-04 
8.96E-04 
l.86E-03 

5.33E-01 
9.49E-03 
8.13E-01 
l.34E-02 
l.35E+00 
2.29E-02 
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lAERI-Data/Code 99-035 

90-Th-224 

06-MAR-97 

Half-life = 1.05 s 
Decay mode(s): 0< 

y(i) E(i) 
Radiation (Bq s)-1 (MeV) y(i)xE(i) 

0< 1 2.99E-03 6.708E+00 2.00E-02 
0< recoil 2.99E-03 1.220E-Ol 3.64E-04 2~Th( l.OSs) 
0<2 1.19E-02 6.768E+OO 8.08E-02 
0< recoil 1.19E-02 1.231E-Ol 1.47E-03 0+ 0.0 

0<3 1.69E-Ol 6.998E+00 1.18E+00 
0< recoil 1.69E-01 1.273E-Ol 2.15E-02 
0<4 8.l6E-01 7.173E+OO 5.85E+00 
0< recoil 8.16E-Ol 1.305E-Ol 1.06E-Ol 
"I 1 9.00E-02 1.770E-Ol 1.59E-02 
ce-K, "I 1 1.85E-02 7.308E-02 1.35E-03 
ce-Ll, "I 1 3.70E-03 1.578E-Ol 5.83E-04 

(3-) 0.4741 
a l 

ce-L2 , "I 1 2.85E-02 1.585E-Ol 4.51E-03 
ce-L3, "I 1 1.60E-02 1.616E-Ol 2.58E-03 

(1-) 0.4129 
a2 

ce-M, "I 1 1.30E-02 1.732E-Ol* 2.26E-03 
ce-N+, "I 1 4.70E-03 1.770E-Ol* 8.31E-04 13 12 

"12 4.00E-03 2.350E-Ol 9.40E-04 
ce-K, "I 2 1.99E-04 1.311E-01 2.6lE-05 
"1 3 3.00E-03 2.970E-Ol 8.91E-04 

2+ 0.1784 
a 3 

ce-K, "I 3 8.75E-05 1.931E-Ol 1.69E-05 
"14 8.00E-03 4.100E-Ol 3.28E-03 14 11 
ce-K, "I 4 1.16E-04 3.061E-Ol 3.56E-05 
Kc'l X-ray 8.83E-03 8.848E-02 7.81E-04 0+ 0.0 
Ket2 X-ray 5.37E-03 8.544E-02 4.59E-04 
Ki31 X-ray 2.03E-03 1.00lE-01 2.03E-04 2;~Ra(l7 .8ms) 

a4 

Ki32 X-ray 1.03E-03 1.031E-Ol 1.07E-04 
Ki33 X-ray 1.06E-03 9.943E-02 1.06E-04 
Let X-ray 9.46E-03 1.233E-02* 1.17E-04 
Li3 X-ray 1.63E-02 1.517E-02* 2.48E-04 
L"( X-ray 3.82E-03 1.796E-02* 6.86E-05 
Auger-KLL 3.06E-04 6.782E-02* 2.08E-05 
Auger-KLX 1.75E-04 8.249E-02* 1.44E-05 
Auger-LMM 1.83E-02 9.846E-03* 1.80E-04 
Auger-LMX 1.24E-02 1.30lE-02* 1.61E-04 
Auger-LXY 2.l1E-03 1.549E-02* 3.26E-05 
Auger-MXY 8.93E-02 3.50lE-03* 3.l3E-04 
.6.E 2.58E-02 7.314E-04* 1.89E-05 

Listed X, "I and 'Y± radiations 2.31E-02 
Omitted X, "I and 'Y± radiations** 1.72E-05 
Listed {3, ce and Auger radiations 1.29E-02 
Omitted (3, ce and Auger radiations*· 3.04E-05 
Listed 0< and 0< recoil radiations 7.27E+00 
Listed radiations 7.30E+00 
Omitted radiations·* 4.76E-05 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to I:y(i)xE(i) in its category. 

Ra-220 daughter is radioactive. 
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JAERI-Data/Code 99-035 

90-Th-233 "177 6.96E-04 5.628E-0l 3.92E-04 
"1 78 4.19E-04 5.737E-0l 2.40E-04 

23-AUG-90 "179 1.56E-03 5.952E-0l 9.29E-04 
"180 4.69E-04 5.991E-01 2.81E-04 

Half-life = 22.3 m "1 81 8.48E-04 6.100E-0l . 5. 17E-04 
Decay mode(s): (3- "1 82 2.84E-04 6.423E-0l 1.83E-04 

"184 6.83E-03 6.699E-01 4.58E-03 
y(i) E(i) "186 8.69E-04 6.780E-01 5.89E-04 

Radiation (Bq S)-l (MeV) y(i)xE(i) "1 87 1.60E-04 6.812E-01 1.09E-04 

"1 88 1.20E-04 6.985E-01 8.38E-05 
(3- 3 5.25E-03 1.250E-0l· 6.56E-04 "1 89 1.l0E-04 7.037E-01 7.74E-05 
(3- 4 1.54E-02 1.402E-0l* 2.15E-03 "1 90 1.l8E-04 7.080E-01 8.32E-05 
(3- 6 2.14E-03 2.002E-01* 4.28E-04 "1 91 5.58E-04 7. 169E-0l 4.00E-04 
(3- 7 1.65E-02 2. 112E-0l* 3.49E-03 "1 92 8.71E-04 7.250E-0l 6.31E-04 
(3- 8 2.62E-03 2.461E-01· 6.46E-04 "1 93 3.08E-04 7.409E-0l 2.28E-04 
(3- 9 1.l5E-02 2.485E-0l· 2.85E-03 "1 94 6.80E-05 7.449E-0l 5.07E-05 
(3- 12 8.75E-03 3.504E-01* 3.06E-03 "1 96 4.18E-04 7.578E-01 3.16E-04 
(3- 13 1.55E-01 3.784E-0l* 5.88E-02 "1 97 1. 19E-03 7.644E-01 9. 12E-04 
(3- 14 4.86E-01 4. 119E-01* 2.00E-0l "1 98 1.40E-04 7.740E-0l 1.08E-04 
(3- 15 2.92E-0l 4.145E-01* 1.21E-0l "199 6.05E-04 7.827E-01 4.74E-04 
ce-M, "1 1 2.32E-01 2.506E-03· 5.82E-04 "1 100 4.90E-05 7.842E-01 3.84E-05 
ce-N+, "1 1 2.87E-01 6.680E-03· 1.92E-03 "1 101 3.08E-04 8.048E-0l 2.48E-04 
ce-N+, "1 2 9.19E-02 8.220E-03· 7.56E-04 "1 102 1.22E-04 8.064E-01 9.81E-05 
"14 2.48E-02 2.936E-02 7.29E-04 "1 103 7.76E-05 8. 116E-0l 6.30E-05 
Ce-L2, "1 7 3.76E-02 3.680E-02 1.38E-03 "1 104 2.81E-04 8. 159E-0l 2.29E-04 
Ce-L3, "1 7 3.12E-02 4.038E-02 1.26E-03 "1 105 1.50E-04 8.170E-01 1.23E-04 
ce-M, "1 7 1.93E-02 5.294E-02· 1.02E-03 "1 106 8.10E-05 8.320E-0l 6.74E-05 
"1 10 5.16E-04 7.470E-02 3.86E-05 "1 108 4.43E-05 8.493E-01 3.77E-05 
"1 12 2.76E-02 8.648E-02 2.38E-03 "1 110 6.20E-05 8.740E-0l 5.42E-05 
Ce-L1, "1 12 1.34E-02 6.538E-02 8.77E-04 "1 111 7.79E-05 8.809E-0l 6.87E-05 
Ce-L2, "1 12 8.46E-03 6.617E-02 5.60E-04 "1 112 1.42E-03 8.90lE-01 1.27E-03 
Ce-L3, "1 12 7.78E-03 6.975E-02 5.43E-04 "1 114 7.00E-05 9.189E-01 6.43E-05 
ce-M, "1 12 7.23E-03 8.231E-02* 5.95E-04 "1 115 4.90E-04 9.352E-01 4.58E-04 
"1 13 1.71E-03 8.800E-02 1.50E-04 "1 116 7.80E-05 9.419E-0l 7.35E-05 
"1 14 7.88E-03 9.468E-02 7.46E-04 "1 117 7. 18E-05 9.480E-0l 6.81E-05 
"1 15 4.30E-04 l.052E-0l 4.52E-05 "1 118 5.40E-05 9.550E-01 5.16E-05 
"1 19 6.63E-04 1.31lE-01 8.70E-05 "1 119 6.80E-05 9.608E-01 6.53E-05 
"124 6.60E-04 1.536E-0l 1.0lE-04 "1 121 1.l0E-04 9.682E-0l 1.07E-04 
"1 26 l.73E-03 1.625E-0l 2.80E-04 "1 122 7.47E-05 9.783E-0l 7.3lE-05 
"127 1.47E-03 1.625E-0l 2.38E-04 "1 127 4.00E-05 1.011E+00 4.04E-05 
"1 28 3.4lE-03 1.692E-0l 5.76E-04 "1 128 8.lOE-05 1.026E+00 8.31E-05 
"1 29 1.31E-03 1.707E-0l 2.24E-04 "1 129 7.00E-05 1.092E+00 7.65E-05 
"1 30 3.90E-04 1. 790E-0l 6.98E-05 "1 131 7.00E-05 1.201E+00 8.41E-05 
"1 32 3.64E-04 1.868E-01 6.79E-05 K"'l X-ray 8.20E-03 9.587E-02 7.86E-04 
"1 33 1.30E-03 l.906E-0l 2.48E-04 K"'2 X-ray 5.05E-03 9.229E-02 4.66E-04 
"134 1.63E-03 1. 949E-01 3.18E-04 Ki31 X-ray 1.91E-03 1.084E-01 2.07E-04 
"135 3.10E-04 2.0l6E-0l 6.26E-05 Ki32 X-ray 9.96E-04 1. 117E-0l 1.11E-04 
"1 36 3.50E-04 2.106E-01 7.37E-05 Ki33 X-ray l.OlE-03 1.076E-0l 1.08E-04 
"1 37 1.90E-04 2.1l3E-0l 4.0lE-05 L", X-ray 3.66E-02 1.327E-02· 4.86E-04 
"1 40 2.30E-04 2.261E-0l 5. 19E-05 Li3 X-ray 4.73E-02 1.654E-02· 7.83E-04 
"145 6.84E-04 2.573E-0l 1. 76E-04 L.." X-ray 1. 11E-02 1.974E-02· 2.18E-04 
"1 48 2.08E-04 2.855E-0l 5.94E-05 Auger-LMM 4.79E-02 1.026E-02· 4.92E-04 
"1 49 1.15E-04 3.473E-0l 3.99E-05 Auger-LMX 3.32E-02 1.373E-02· 4.56E-04 
"1 50 1.19E-03 3.597E-0l 4.29E-04 Auger-MXY 5.83E-01 4.024E-03· 2.34E-03 
"1 51 3.80E-04 3.614E-0l 1.37E-04 ~E 4.57E-Ol 9.805E-04· 4.48E-04 
"1 53 3.68E-04 3.770E-0l 1.39E-04 
"154 1. 38E-04 3.988E-0l 5.51E-05 Listed X, "1 and 'Y± radiations 3.62E-02 
"156 1. 28E-04 4. 125E-0l 5.27E-05 Omitted X, "1 and 'Y± radiations·* 6.25E-04 
"1 57 1.20E-04 4.184E-01 5.02E-05 Listed (3, ce and Auger radiations 4.08E-01 
"158 2.27E-04 4.309E-01 9.80E-05 Omitted (3, ce and Auger radiations·· 7.72E-03 
"159 1.1OE-04 4.332E-0l 4.78E-05 Listed radiations 4.44E-0l 
"1 61 2.28E-03 4.409E-0l 1.00E-03 Omitted radiations·· 8.35E-03 
"1 62 1.53E-03 4.478E-0l 6.84E-04 
"1 63 4.00E-04 4.542E-01 1.82E-04 * Average energy (MeV) 
"1 64 1.38E-02 4.592E-01 6.33E-03 ** Each omitted transition contributes 
ce-K, "1 64 3.37E-03 3.466E-01 1.17E-03 <0.100 % to Ly(i)xE(i) in its category. 
"165 l.78E-04 4.675E-0l 8.32E-05 
"1 67 l.67E-03 4.908E-0l 8.20E-04 Pa-233 daughter is radioactive. 
"1 68 2.lOE-04 4.971E-0l 1.04E-04 
"1 69 2.09E-03 4.990E-0l 1.04E-03 
"171 2.00E-04 5.134E-01 1.03E-04 
"1 75 2.43E-04 5.521E-01 1.34E-04 
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':''Th(22.3m) 
(112+) 0 0 , 
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JAERI-Data/Code 99-035 

90-Th-236 2~Th(37.5m) 

0+ 0.0 
07-AUG-91 

Half-life = 37.5 m 
Decay mode(s): (3-

y(i) E(i) 
Radiation (Bq S)-1 (MeV) y(i)xE(i) 

(3- 1 1.53E-02 7.790E-02* 1.19E-03 
(3- 2 6.12E-03 1.077E-01* 6.59E-04 

0.6781 

(3- 3 5.lOE-02 1.866E-Ol* 9.51£-03 1" 1n 
(3- 4 9.17E-02 2.671E-01* 2.45E-02 
(3- 6 8.36E-01 3.074E-Ol* 2.57E-Ol 

0.5808 

1'2 4.20E-02 1.108E-Ol 4.65E-03 
ce-Lj, I' 2 4.78E-02 8.970E-02 4.29E-03 
ce-L2, I' 2 5.61E-03 9.049E-02 5.07E-04 11' 112 
ce-M, I' 2 1.29E-02 1.066E-01* 1.38E-03 
ce-N+, I' 2 4.77E-03 1.108E-01* 5.29E-04 
1'3 2.40E-03 1.128E-01 2.71£-04 
ce-L1, I' 3 5.08E-03 9.170E-02 4.66E-04 0.3402 

1'4 5.60E-03 1.316E-01 7.37E-04 
Ce-L2, I' 4 8.56E-03 1. 113E-01 9.52E-04 

1. 1, 

ce-L3. I' 4 5.21£-03 1.149E-01 5.98E-04 0.2274 

ce-M, I' 4 3.96E-03 1.274E-01* 5.04E-04 
1'5 6.90E-03 1. 960E-01 1.35E-03 1, 

ce-K, I' 5 1.75E-02 8.340E-02 1.46E-03 
ce-Lj, I' 5 3.00E-03 1. 749E-01 5.24E-04 

0.1108 

1'6 5.60E-03 2.295E-01 1.29E-03 114 0.0315 
ce-K, I' 6 9.14E-03 1.169E-01 1.07E-03 11 
ce-L1, I' 6 1.56E-03 2.084E-01 3.25E-04 0.0 

1'7 4.20E-03 3.087E-01 1.30E-03 2~~a(9.lm) 
ce-K, I' 7 1.67E-03 1.961E-01 3.28E-04 
1'8 6.70E-03 3.401E-Ol 2.28E-03 
ce-K, I' 8 2.14E-03 2.275E-01 4.86E-04 
1'9 1.70E-03 3.924E-01 6.67E-04 
1'10 1.30E-03 4.148E-01 5.39E-04 
I'll 6.70E-03 4.343E-01 2.91E-03 
I' 12 3.20E-03 5.492E-01 1.76E-03 
ce-K, I' 13 1.22E-03 4.545E-01 5.55E-04 
I' 14 2.00E-03 5.811E-01 1.16E-03 
1'15 9.00E-04 5.864E-01 5.28E-04 91-Pa-229 
1'16 2.40E-03 5.997E-01 1.44E-03 
I' 17 7.20E-03 6.466E-01 4.66E-03 0:' 28-AUG-90 
I' 18 4.70E-03 6.781E-01 3.19E-03 EC: 16-FEB-90 
1'19 2.lOE-03 7. 199E-01 1.51£-03 
K"'l X-ray 2.95E-02 9.587E-02 2.83E-03 Half-life = 1.5 d 
K"'2 X-ray 1.82E-02 9.229E-02 1.68E-03 Decay mode(s): 0, EC 
Ki31 X-ray 6.88E-03 1.084E-Ol 7.46E-04 
Ki32 X-ray 3.59E-03 1. 117E-01 4.01E-04 y(i) E(i) 
Ki33 X-ray 3.62E-03 1.076E-Ol 3.89E-04 Radiation (Bq s)-1 (MeV) y(i)xE(i) 
L", X-ray 3.16E-02 1.327E-02* 4.19E-04 
Li3 X-ray 3.94E-02 1.651E-02* 6.51£-04 04 8.27E-05 5.481E+00 4.53E-04 
L1' X-ray 9.65E-03 1.979E-02* 1.91E-04 o recoil 8.27E-05 9.751E-02 8.06E-06 
Auger-LMM 4.03E-02 1.023E-02* 4. 12E-04 05 3.40E-05 5.502E+00 1. 87E-04 
Auger-LMX 2.81£-02 1.371E-02* 3.85E-04 o recoil 3.40E-05 9.788E-02 3.33E-06 
Auger-MXY 2.11E-Ol 3.939E-03* 8.29E-04 06 2.92E-05 5.516E+00 1.61£-04 

o recoil 2.92E-05 9.813E-02 2.86E-06 
Listed X, I' and I'± radiations 3.75E-02 
Omitted X, I' and I'± radiations** 5.88E-05 

07 4.13E-04 5.537E+00 2.29E-03 
o recoil 4.13E-04 9.850E-02 4.07E-05 

Listed (3, ce and Auger radiations 3.08E-Ol 08 1.90E-04 5.566E+00 1.06E-03 
Omitted (3, ce and Auger radiations** 3.30E-03 o recoil 1.90E-04 9.901E-02 1. 88E-05 
Listed radiations 3.46E-Ol 09 1. 75E-03 5.581E+00 9. 77E-03 
Omitted radiations** 3.36E-03 o recoil 1. 75E-03 9.928E-02 1. 74E-04 

010 2.24E-04 5.591E+00 1.25E-03 

* Average energy (MeV) o recoil 2.24E-04 9.946E-02 2.22E-05 

** Each omitted transition contributes 011 6.47E-04 5.615E+00 3.63E-03 
<0.100 % to Ly(i)xE(i) in its category. o recoil 6.47E":'04 9.989E-02 6.46E-05 

012 4.72E-04 ·5.630E+00 2.66E-03 
Pa-236 daughter is radioactive. o recoil 4.72E-04 1.002E-01 4.72E-05 

013 4.86E-06 5.658E+00 2.75E-05 
o recoil 4.86E-06 1.006E-01 4.89E-07 
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a 14 9.00E-04 5.670E+00 5.lOE-03 
a recoil 9.00E-04 l.009E-0l 9.07E-05 
a 15 9.72E-06 5.694E+00 5.54E-05 
a recoil 9.72E-06 l.013E-01 9.85E-07 
a 16 9.72E-06 5.704E+00 5.55E-05 
a recoil 9.72E-06 l.015E-01 9.87E-07 
a17 2.43E-05 5.734E+00 l.39E-04 
a recoil 2.43E-05 l.020E-0l 2.48E-06 
ce-K, "I 22 l.75E-03 8.795E-03 1.54E-05 
Ce-Ll, "I 22 2.94E-04 9.571E-02 2.81E-05 
Ce-Ll, "I 23 l.33E-04 l.01OE-01 l.35E-05 
K", X-ray l.37E-03 9.088E-02 l.25E-04 
K"2 X-ray 8.39E-04 8.767E-02 7.36E-05 
Auger-MXY 6.04E-03 3.732E-03' 2.26E-05 
ce-Ll, "I 1 5.96E-03 8.720E-03 5.20E-05 
ce-M, "I 1 l.60E-03 2.515E-02' 4.03E-05 
ce-N+, "I 1 6.29E-04 2.919E-02' 1. 84E-05 
Ce-Ll, "I 2 1.32E-02 2.197E-02 2.90E-04 
Ce-L2, "I 2 l.75E-02 2.275E-02 3.97E-04 
ce-L3, "I 2 l.47E-02 2.614E-02 3.84E-04 
ce-M, "I 2 1.19E-02 3.839E-02' 4.57E-04 
ce-N+, "I 2 4.44E-03 4.244E-02' 1.88E-04 
"17 l.30E-03 1.190E-01 1.55E-04 
"1 8 9.75E-04 1.464E-01 l.43E-04 
K", X-ray 2.93E-01 9.335E-02 2.73E-02 
K"'2 X-ray 1.79E-01 8.996E-02 l.61E-02 
Kill X-ray 6.79E-02 l.056E-01 7. 17E-03 
KIl2 X-ray 3.51E-02 l.088E-01 3.82E-03 
KIl3 X-ray 3.56E-02 l.048E-01 3.74E-03 
Kils X-ray 2.41E-03 1.062E-0l 2.56E-04 
L", X-ray l.69E-01 l.295E-02' 2.19E-03 
Lil X-ray l.93E-01 1.603E-02' 3.lOE-03 
L-y X-ray 4.52E-02 l.920E-02' 8.68E-04 
L£ X-ray 8.05E-03 1.112E-02 8.95E-05 
Auger-KLL 9.41E-03 7. 119E-02' 6.70E-04 
Auger-KLX 5.40E-03 8.688E-02' 4.69E-04 
Auger-KXY 9.15E-04 l.015E-0l' 9.28E-05 
Auger-LMM 2.20E-01 9.849E-03' 2.17E-03 
Auger-LMX l.52E-01 l.323E-02' 2.01E-03 
Auger-LXY 2.59E-02 l.587E-02' 4.12E-04 
Auger-MXY 1.l2E+00 3.907E-03' 4.37E-03 
~E 3.03E-01 8.058E-04' 2.44E-04 

Listed X, "I and 'Y± radiations 6.52E-02 
Omitted X, "I and 'Y± radiations" 4.79E-04 
Listed {3, ce and Auger radiations 1.23E-02 
Omitted (3, ce and Auger radiations" 2.09E-04 
Listed a and a recoil radiations 2.73E-02 
Omitted a and a recoil radiations 5.87E-05 
Listed radiations 1.05E-01 
Omitted radiations" 7.47E-04 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to Ly(i)xE(i) in its category. 

Ac-225 daughter, yield 4.8E-03, is radioactive. 
Th-229 daughter, yield 9.952E-01, is radioactive. 
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91-Pa-236 /' 38 l.50E-03 l.OO6E+00 l.5lE-03 
/' 39 5.80E-03 l.023E+00 5.93E-03 

07-AUG-91 /' 40 3.20E-03 l.065E+00 3.4lE-03 
/' 41 4.00E-03 1.156E+00 4.62E-03 

Half-life = 9.1 m /' 42 3.60E-03 1.178E+00 4.24E-03 
Decay mode(s): {3- /' 43 8.00E-03 1.226E+00 9.8lE-03 

/' 44 l.09E-02 l.235E+OO 1.35E-02 
y(i) E(i) /' 45 1.14E-02 1.284E+00 l.46E-02 

Radiation (Bq s)-l (MeV) y(i)xE(i) /' 46 l.09E-02 l.292E+OO 1.4lE-02 
/' 47 1.25E-02 l.518E+00 l.90E-02 

{3- 2 l.20E-02 2.295E-Ol* 2.76E-03 /' 48 2.20E-02 l.560E+00 3.43E-02 
{3- 3 2.6lE-02 2.537E-0l* 6.61E-03 /' 49 6.60E-03 1. 587E+00 1.05E-02 
{3- 4 1.80E-02 2.917E-Ol* 5.26E-03 /' 50 4.00E-03 i.605E+00 6.42E-03 
{3- 5 3.3lE-02 2.924E-Ol* 9.67E-03 /' 51 9.lDE-03 l.617E+00 1.47E-02 
{3- 6 2.lDE-02 2.948E-0l* 6.20E-03 /' 52 6.00E-03 l.662E+OO 9.97E-03 
{3- 7 6.0lE-03 3.342E-0l* 2.0lE-03 /' 53 3.30E-03 1. 749E+00 5.77E-03 
{3- 8 8.22E-02 3.556E-0l* 2.92E-02 /' 54 6.00E-02 l.763E+00 l.06E-Ol 
{3- 9 l.90E-02 4.lD6E-0l* 7.82E-03 /' 55 3.00E-03 1. 773E+00 5.32E-03 
{3- lD 5. 11E-02 4.326E-Ol* 2.2lE-02 /' 56 2.24E-02 1.808E+00 4.05E-02 
{3- 11 4.0lE-03 5.627E-0l* 2.26E-03 /' 57 2.40E-03 l.865E+00 4.48E-03 
{3- 12 2.20E-02 6.264E-0l* l.38E-02 /' 58 6.00E-03 l.908E+00 1.14E-02 
{3- 13 1.10E-02 6.755E-0l* 7.45E-03 /' 59 6.00E-04 1.917E+00 1.15E-03 
{3- 14 2.30E-02 6.840E-0l* l.58E-02 /' 60 1.02E-02 l.927E+00 1.97E-02 
{3- 15 2.6lE-03 6.877E-0l* l.79E-03 /' 61 1.07E-02 1.934E+00 2.07E-02 
{3- 16 5. 11E-03 7.033E-0l* 3.59E-03 /' 62 9.lDE-03 l.948E+00 l.77E-02 
{3- 17 4.71E-0l 7.973E-0l* 3.75E-0l /' 63 l.02E-02 l.973E+00 2.0lE-02 
{3- 18 9.02E-02 l.061E+00* 9.57E-02 /' 64 5.lDE-03 l.98lE+OO 1.0lE-02 
{3- 19 l.OOE-Ol l.080E+00* l.08E-Ol /' 65 1.67E-02 2.04lE+00 3.4lE-02 
Ce-L2, /' 1 2.58E-0l 2.429E-02 6.28E-03 /' 66 9.00E-04 2.079E+00 1.87E-03 
Ce-L3, /' 1 2.25E-0l 2.808E-02 6.32E-03 /' 67 9.30E-03 2.086E+00 l.94E-02 
ce-M, /' 1 l.36E-0l 4.094E-02* 5.55E-03 /' 68 l.80E-03 2. 182E+00 3.93E-03 
ce-N+, /' 1 5.11E-02 4.524E-02* 2.31E-03 K"" X-ray 4.20E-02 9.844E-02 4.13E-03 
Ce-L2, /' 3 9.59E-02 4.785E-02 4.59E-03 K"'2 X-ray 2.60E-02 9.466E-02 2.46E-03 
Ce-L3, /' 3 7.38E-02 5.163E-02 3.8lE-03 K;3, X-ray 9.83E-03 1. 113E-0l l.09E-03 
ce-M, /' 3 4.79E-02 6.450E-02* 3.09E-03 L", X-ray l.52E-Ol l.360E-02* 2.06E-03 
ce-N+, /' 3 1. 78E-02 6.880E-02* l.23E-03 L;3 X-ray 2.11E-Ol l.706E-02* 3.59E-03 
/'7 5.30E-03 2.790E-0l l.48E-03 LI' X-ray 4.86E-02 2.030E-02* 9.86E-04 
/,9 8.20E-03 3.337E-Ol 2.74E-03 Auger-LMM 2.0lE-Ol l.058E-02* 2.13E-03 
/,11 7.80E-03 3.666E-0l 2.86E-03 Auger-LMX l.40E-0l 1.414E-02* 1.98E-03 
ce-K, /' 11 3.82E-03 2.5lDE-0l 9.60E-04 Auger-MXY l.08E+00 3.946E-03* 4.27E~03 
/' 12 9.50E-03 4.23lE-Ol 4.02E-03 
ce-K, /' 12 3.16E-03 3.075E-Ol 9.70E-04 Listed X, /' and /'± radiations 9.12E-0l 
/' 13 5.00E-03 4.534E-0l 2.27E-03 Omitted X, /' and /'± radiations** 4.0lE-03 
/' 14 3.lDE-03 5.267E-0l 1.63E-03 Listed {3, ce and Auger radiations 8.05E-Ol 
/' 15 5.80E-03 5.38lE-0l 3.12E-03 Omitted {3, ce and Auger radiations** 1.63E-02 
/' 16 1.08E-02 5.506E-Ol 5.95E-03 Listed radiations 1. 72E+00 
/' 17 2.00E-03 5.835E-Ol 1.17E-03 Omitted radiations** 2.03E-02 
/' 18 2.00E-03 5.870E-0l 1.17E-03 
/' 19 3.20E-03 5.945E-0l 1.90E-03 * Average energy (MeV) 
/' 20 2.lDE-03 6.171E-Ol 1.30E-03 ** Each omitted transition contributes 
/' 21 2.30E-03 6.269E-0l 1.44E-03 <O.lDO % to ~y(i)xE(i) in its category. 
/' 22 3.70E-0l 6.423E-0l 2.38E-Ol 
ce-K, /' 22 4.50E-02 5.267E-0l 2.37E-02 U-236 daughter is radioactive. 
Ce-L1, /' 22 6.35E-03 6.205E-0l 3.94E-03 
ce-M, /' 22 1.9lE-03 6.380E-0l* 1.22E-03 
/' 23 2.lDE-03 6.745E-0l l.42E-03 
/' 24 9.90E-02 6.875E-0l 6.8lE-02 
ce-K, /' 24 2.49E-02 5.719E-0l l.42E-02 
Ce-L1, /' 24 3.53E-03 6.657E-0l 2.35E-03 
/' 25 l.90E-03 6.963E-0l 1.32E-03 
/' 26 3.30E-03 7.408E-0l 2.44E-03 
/' 27 7.60E-03 8.606E-Ol 6.54E-03 
/' 28 6.90E-03 8.704E-0l 6.OlE-03 
/' 29 5.lDE-03 8.74lE-0l 4.46E-03 
/' 30 l.50E-03 8.840E-0l 1.33E-03 
/' 31 l.37E-02 9. 170E-0l 1. 26E-02 
/' 32 4.00E-03 9.212E-0l 3.68E-03 
/' 33 8.70E-03 9.424E-0l 8.20E-03 
/' 34 8.40E-03 9.580E-0l 8.05E-03 
/' 35 9.lDE-03 9.668E-Ol 8.80E-03 
/' 36 l.90E-03 9.750E-Ol l.85E-03 
/' 37 5.50E-03 9.909E-Ol 5.45E-03 
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92-U-228 

06-MAR-97 

Half-life = 9.1 m 
Decay mode(s): 0 

y(i) E(i) 
Radiation (Bq s)-l (MeV) 

01 5.45E-03 6.409E+OO 
o recoil 5.45E-03 1.145E-01 
02 6.42E-03 6.443E+00 
o recoil 6.42E-03 1.151E-01 
03 2.82E-01 6.593E+00 
o recoil 2.82E-01 1.178E-01 
04 6.81E-01 6.685E+00 
o recoil 6.81E-01 1.194E-01 
"( 1 2.08E-02 9.300E-02 
ce-L1, "( 1 4.74E-03 7.253E-02 
Ce-L2, "( 1 1.08E-01 7.331E-02 
Ce-L3, "( 1 7.75E-02 7.670E-02 
ce-M, "( 1 5.22E-02 8.895E-02* 
ce-N+, "( 1 1.94E-02 9.300E-02* 
"(2 1.95E-03 1.520E-01 
"(3 2.92E-03 1.870E-01 
ce-K, "( 3 5.28E-04 7.735E-02 
ce-L2, "( 3 8.75E-04 1.673E-01 
Ce-L3, "( 3 4.59E-04 1.707E-01 
ce-M, "( 3 3.96E-04 1.830E-01* 
ce-N+, "( 3 1.47E-04 1.870E-01* 
,,(4 3.90E-03 2.460E-01 
ce-K, "( 4 1.82E-04 1.363E-01 
Ka1 X-ray 4.60E-04 9.335E-02 
Ka2 X-ray 2.82E-04 8.996E-02 
Ki31 X-ray 1.07E-04 1.056E-01 
Ki32 X-ray 5.52E-05 1.088E-01 
Ki33 X-ray 5.61E-05 1.048E-01 
La X-ray 3. 16E-02 1. 295E-02* 
Li3 X-ray 5.44E-02 1.611E-02* 
L-y X-ray 1. 29E-02 1.910E-02* 
L1) X-ray 1.15E-03 1.451E-02 
Ll X-ray 1.51E-03 1.112E-02 
Auger-LMM 5.06E-02 1.026E-02* 
Auger-LMX 3.47E-02 1.362E-02* 
Auger-LXY 5.87E-03 1.625E-02* 
Auger-MXY 2.68E-01 3.672E-03* 
LlE 8.24E-02 8.1l0E-04* 

Listed X, "( and "(± radiations 
Omitted X, "( and "(± radiations** 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations·· 
Listed 0 and 0 recoil radiations 
Listed radiations 
Omitted radiations*· 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to L:>(i) xE(i) in its category. 

y(i)xE(i) 

3.49E-02 
6.24E-04 
4.14E-02 
7.39E-04 
1. 86E+00 
3.32E-02 
4.55E+00 
8.13E-02 
1.93E-03 
3.44E-04 
7.92E~03 

5.95E-03 
4.64E-03 
1.80E-03 
2.96E-04 
5.47E-04 
4.08E-05 
1.46E-04 
7.84E-05 
7.25E-05 
2.74E-05 
9.59E-04 
2.49E-05 
4.30E-05 
2.54E-05 
1. 13E-05 
6.01E-06 
5.88E-06 
4.09E-04 
8.77E-04 
2.46E-04 
1. 67E-05 
1.67E-05 
5. 19E-04 
4.72E-04 
9.53E-05 
9.84E-04 
6.68E-05 

5.39E-03 
4.79E-07 
2.32E-02 
5.50E-05 
6.60E+00 
6.63E+00 
5.55E-05 

Th-224 daughter, yield 9.75E-01, is radioactive. 
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2~~U(9.1m) 

0+ 0.0 

92-U-235m 

Half-life = 25 m 
Decay mode(s): IT 

Radiation 

"( 1 

y(i) 
(Bq S)-l 

1.00E+00 

E(i) 
(MeV) 

7.680E-05 

Listed X, "( and "(± radiations 
Listed radiations 

U-235 daughter is radioactive. 

23~';u(25m) 

~ 
~ 
2~~U(703.8E+6y) 

14-NOV-98 
(prepared) 

y(i)xE(i) 

7.68E-05 

. 7.68E-05 
7.68E-05 



JAERI-Data/Code 99-035 

93-Np-231 Auger-KXY l.09E-03 1.069E-Ol* 1. 16E-04 

Half-life = 48.8 m 
Decay mode(s): a, EC, (3+ 

y(i) 
Radiation (Bq s)-l 

a 1 2.00E-02 
a recoil 2.00E-02 
(3+ 1 1.66E-03 
1'± 3.33E-03 
ce-LI, l' 1 5.80E-02 
Ce-L2, l' 1 6.69E-03 
ce-M, l' 1 1.57E-02 
ce-N+, l' 1 5.80E-03 
1'2 1.71E-02 
ce-K, l' 2 1.65E-03 
Ce-L1, l' 2 3.53E-04 
Ce-L2, l' 2 1.44E-03 
Ce-L3, l' 2 5.98E-04 
ce-M, l' 2 6.51E-04 
ce-N+, l' 2 2.41E-04 
l' 3 2. 18E-02 
ce-K, l' 3 1.25E-03 
Ce-L1, l' 3 2.44E-04 
Ce-L2, l' 3 5.95E-04 
Ce-L3, l' 3 2.08E-04 
ce-M, l' 3 2.81E-04 
ce-N+, l' 3 1.04E-04 
1'4 5.88E-02 
ce-K, l' 4 1.64E-02 
ce-LI, l' 4 2.80E-03 
Ce-L2, l' 4 3.48E-04 
ce-M, l' 4 7.63E-04 
ce-N+, l' 4 2.78E-04 
1'5 3.82E-03 
ce-K, l' 5 lo90E-04 
ce-L2, l' 5 7.70E-05 
1'6 lo7lE-03 
1'7 6.29E-03 
ce-K, l' 7 2.53E-04 
Ce-L2, l' 7 8.20E-05 
1'8 1.7lE-03 
1'9 3.65E-03 
ce-K, l' 9 1. 14E-04 
l' 10 9.76E-03 
ce-K, l' 10 3.02E-04 
Ce-L1, l' 10 5.49E-05 
ce-L2, l' 10 7.42E-05 
I'll lo47E-03 
l' 12 7.41E-03 
ce-K, l' 12 1.07E-04 
l' 13 1.12E-03 
l' 14 2.41E-03 
l' 15 4.17E-03 
ce-K, l' 15 4.70E-05 
l' 16 3.23E-03 
K"'l X-ray 3.57E-Ol 
K"'2 X-ray 2.21E-Ol 
K131 X-ray 8.35E-02 
K132 X-ray 4.39E-02 
K133 X-ray 4.40E-02 
K135 X-ray 3.09E-03 
L", X-ray lo89E-Ol 
L13 X-ray 2.00E-Ol 
L-y X-ray 4.55E-02 
Auger-KLL l.10E-02 
Auger-KLX 6.39E-03 

a: 11-MAY-92 
EC, (3+: 1O-FEB-94 

E(i) 
(MeV) y(i)xE(i) 

6.260E+00 1.25E-Ol 
1.l04E-Ol 2.21E-03 
3.816E-Ol* 6.35E-04 
5.110E-Ol 1.70E-03 
2.304E-02 1. 34E-03 
2.385E-02 1.60E-04 
4.050E-02* 6.37E-04 
4.480E-02* 2.60E-04 
2.638E-Ol 4.50E-03 
1.482E-Ol 2.45E-04 
2.420E-Ol 8.55E-05 
2.429E-Ol 3.51E-04 
2.466E-Ol 1.48E-04 
2.595E-Ol* 1.69E-04 
2.638E-Ol* 6.35E-05 
3.484E-Ol 7.58E-03 
2.328E-Ol 2.91E-04 
3.266E-Ol 7.98E-05 
3.275E-Ol 1.95E-04 
3.312E-Ol 6.90E-05 
3.441E-Ol* 9.69E-05 
3.484E-Ol* 3.61E-05 
3.709E-Ol 2. 18E-02 
2.553E-Ol 4.18E-03 
3.491E-Ol 9.78E-04 
3.500E-Ol 1.22E-04 
3.666E-Ol* 2.80E-04 
3.709E-Ol* 1.03E-04 
3.763E-Ol 1.44E-03 
2.607E-Ol 4.95E-05 
3.554E~01 2.74E-05 
4.163E-Ol 7.10E-04 
4.207E-Ol 2.65E-03 
3.051E-Ol 7.73E-05 
3.998E-Ol 3.28E-05 
4.369E-Ol 7.45E-04 
4.816E-Ol 1.76E-03 
3.660E-Ol 4.18E-05 
4.847E-Ol 4.73E-03 
3.691E-Ol 1.12E-04 
4.629E-Ol 2.54E-05 
4.638E-Ol 3.44E-05 (?/2-1 

7.155E-Ol lo05E-03 (5/2-) 
7.378E-Ol 5.47E-03 
6.222E-Ol 6.67E-05 
7.866E-Ol 8.79E-04 
8.373E-Ol 2.02E-03 
8.516E-Ol 3.56E-03 
7. 360E-Ol 3.46E~05 

1.l08E+OO 3.58E-03 
9.844E-02 3.51E-02 
9.466E-02 2.09E-02 
1.113E-Ol 9.29E-03 
1.147E-Ol 5.03E-03 
1.l04E-Ol 4.86E-03 
l.120E-Ol 3.46E-04 
1. 360E-02* 2.57E-03 
lo697E-02* 3.39E-03 
2.038E-02* 9.27E-04 
7.469E-02* 8.24E-04 
9.145E-02* 5.84E-04 
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Auger-LMM 2.22E-Ol 1.030E-02* 
Auger-LMX 1.55E-Ol lo388E-02* 
Auger-LXY 2.63E-02 lo669E-02* 
Auger-MXY l.14E+OO 4.211E-03* 
.6.E 3.05E-Ol 8.67lE-04* 

Listed X, l' and 1'± radiations 
Omitted X, l' and 1'± radiations** 
Listed (3, ce and Auger radiations 
Omitted (3, ce and Auger radiations** 
Listed a and a recoil radiations 
Listed radiations 
Omitted radiations·· 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to .L:y(i)xE(i) in its category. 

2.28E-03 
2.15E-03 
4.38E-04 
4.81E-03 
2.64E-04 

lo47E-Ol 
3.00E-04 
2.25E-02 
4.06E-04 
1.27E-Ol 
2.96E-Ol 
7.06E-04 

Pa-227 daughter, yield 2.0E-02, is radioactive. 
U-231 daughter, yield 9.80E-Ol, is radioactive. 

,!:Np(48.8m) 

0.0 

'!;U(4.2d) 

(5/2- 0.0 

'~Pa(38.3m) 
(X, 



93-Np-241 

Half-life = 13.9 m 
Decay mode(s): (3-

y(i) E(i) 
Radiation (Bq S)-l (MeV) 

{3- 4 4.89E-03 2.413E-Ol' 
{3- 5 3.52E-03 2.820E-Ol' 
{3- 6 3.23E-Ol 3.66lE-Ol' 
{3- 8 6.66E-Ol 4.32lE-Ol' 
'Y 1 1.ODE-03 4.2ODE-02 
Ce-L1, 'Y 1 5.0lE-02 1.890E-02 
ce-M, 'Y 1 1.93E-02 3.744E-02' 
'Y 5 8.60E-03 1.33lE-Ol 
ce-K, 'Y 5 8.52E-02 1.128E-02 
Ce-L1, 'Y 5 1.52E-02 1.100E-Ol 
ce-M, 'Y 5 4.18E-03 1.285E-Ol' 
'Y6 7.00E-04 1.616E-Ol 
'Y7 3.lOE-02 1.751E-Ol 
ce-K, 'Y 7 1.4lE-Ol 5.328E-02 
Ce-L1, 'Y 7 2.50E-02 1.520E-Ol 
ce-L2, 'Y 7 3. 17E-03 1.528E-Ol 
ce-M, 'Y 7 6.88E-03 1.705E-Ol' 
ce-N+, 'Y 7 2.57E-03 1.751E-Ol' 
'Y 8 8.35E-04 3.088E-Ol 
'Y 9 1.48E-03 3.624E-Ol 
'Y11 1.ODE-03 4.766E-Ol 
'Y 12 4.00E-03 5.188E-Ol 
'Y 13 4.00E-04 5.188E-0l 
'Y 14 8.00E-04 5.611E-Ol 
'Y 15 1.10E-03 8.346E-Ol 
'Y 17 8.00E-04 9.297E-Ol 
K"'l X-ray 1.05E-Ol 1.038E-Ol 
K"'2 X-ray 6.55E-02 9.955E-02 
Ki31 X-ray 2.45E-02 1.173E-0l 
Ki32 X-ray 1.3lE-02 1.208E-Ol 
Ki33 X-ray 1.30E-02 1.163E-Ol 
Ki3s X-ray 9.67E-04 1.179E-Ol 
L", X-ray 7.47E-02 1.426E-02' 
Li3 X-ray 7.73E-02 1. 795E-02' 
L-y X-ray 1.81E-02 2. 165E-02' 
Ll X-ray 3.83E-03 1.212E-02 
Auger-LMM 7.48E"702 1.079E-02' 
Auger-LMX 5.30E-02 1.457E-02' 
Auger-MXY 4.lOE-Ol 4.440E-03' 

Listed X, 'Y and 'Y± radiations 
Omitted X, 'Y and 'Y± radiations" 
Listed {3, ce and Auger radiations 
Omitted {3, ce and Auger radiations" 
Listed radiations 
Omitted radiations" 

* Average energy (MeV) 

** Each omitted transition contributes 

JAERI-Data/Code 99-035 

16-AUG-94 

y(i) xE(i) 

1.18E-03 
9.94E-04 
1.18E-Ol 
2.88E-Ol 
4.20E-05 
9.48E-04 
7.24E-04 
1.14E-03 
9.62E-04 
1.67E-03 
5.37E-04 
1.13E-04 
5.43E-03 
7.50E-03 
3.80E-03 
4.84E-04 
1.17E-03 
4.50E-04 
2.58E-04 
5.35E-04 
4. 77E-04 
2.08E-03 
2.08E-04 
4.49E-04 
9.18E-04 
7.44E-04 
1.09E-02 
6.52E-03 
2.88E-03 
1.58E-03 
1.51E-03 
1.14E-04 
1.07E-03 
1.39E-03 
3.9lE-04 
4.64E-05 
8.07E-04 
7.73E-04 
1.82E-03 

3.88E-02 
9.27E-05 
4.30E-Ol 
3.84E-03 
4.68E-Ol 
3.93E-03 

2~jNp(13.9m) 

(5/2+) 

1\; 

1\; 

II. 

<0.100 % to I)(i)xE(i) in its category. 

Pu-241 daughter is radioactive. 
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0.9297 

1" 
0.8346 

1" 

0.5609 

~ 
111 

0.4045 
---t---

1, 
114 i113 1" 1. 0.1751 

0.1616 

0.0958 

0.0420 

512+ n.o 
2~Pu(l4.35y) 



JAERI-Data/Code 99-035 

94-Pu-232 

a: 24-APR-97 
EC: 07-AUG-91 

Half-life = 34.1 m 
Decay mode(s}: a, EC 

y(i} E(i} 
Radiation (Bq S)-1 (MeV) 

a 1 7.60E-02 6.542E+00 
a recoil 7.60E-02 1.148E-01 
a2 1. 24E-01 6.6ooE+OO 
a recoil 1. 24E-01 1.159E-01 
K"'l X-ray 2.75E-01 1.01lE-01 
K"'2 X-ray 1.71E-01 9.708E-02 
Ki31 X-ray 6.43E-02 1.142E-01 
Ki32 X-ray 3.4lE-02 1.177E-01 
Ki33 X-ray 3.39E-02 1.133E-01 
Ki3s X-ray 2.46E-03 1.149E-01 
L", X-ray 1.43E-01 1.393E-02* 
Li3 X-ray 1.46E-01 1. 746E-02* 
L')' X-ray 3.28E-02 2.099E-02* 
Le X-ray 7. 18E-03 1. 189E-02 
Auger-KLL 8.51E-03 7.646E-02* 
Auger-KLX 4.94E-03 9.382E-02* 
Auger-KXY 8.46E-04 1.097E-01' 
Auger-LMM 1.59E-01 1.047E-02' 
Auger-LMX 1.12E-01 1.415E-02* 
Auger-LXY 1.89E-02 1.705E-02* 
"Auger-MXY 8.3lE-01 4.368E-03* 
~E 2.20E-01 8.976E-04* 

Listed X, -y and -y± radiations 
Omitted X, -y and -y± radiations" 
Listed (3, ce and Auger radiations 
Listed a and a recoil radiations 
Listed radiations 
Omitted radiations*' 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly(i)xE(i} in its category. 

y(i)xE(i) 

4.97E-01 
8. 73E-03 
8. 18E-01 
1.44E-02 
2.78E-02 
1.66E-02 
7.35E-03 
4.0lE-03 
3.85E-03 
2.82E-04 
1.99E-03 
2.55E-03 
6.88E-04 
8.54E-05 
6.51E-04 
4.63E-04 
9.28E-05 
1.66E-03 
1.58E-03 
3.22E-04 
3.63E-03 
1. 98E-04 

6.52E-02 
9.89E-05 
8.60E-03 
1. 34E+00 
1.41E+00 
9.89E-05 

U-228 daughter, yield 2.00E-01, is radioactive. 
Np-232 daughter, yield 8.00E-01, is radioactive. 

(1+) 0.0500 

(4+) 0.0 

2~iNp(l4.7m) 

0+ 0.0 

2~~U(9.1m) 
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2~Pu(34.l m) 

0+ 0.0 



JAERI-Data/Code 99-035 

95-Am-247 

13-0CT-93 

Half-life = 23 m 
Decay mode(s): {3-

y(i) E(i) 
Radiation (Bq S)-l (MeV) 

{3- 1 2.43E-Ol 4.429E-Ol" 
{3- 2 6.99E-Ol 4.653E-Ol* 
{3- 3 5.83E-02 5.224E-0l" 
'Y 1 5.7lE-02 2.260E-0l 
ce-K, 'Y 1 4.59E-Ol 9.778E-02 
Ce-L1, 'Y 1 1.40E-0l 2.015E-0l 
ce-L2, 'Y 1 2.12E-02 2.022E-Ol 
ce-L3, 'Y 1 1.66E-02 2.071E-Ol 
ce-M, 'Y 1 4.74E-02 2.212E-0l" 
ce-N+, 'Y 1 1.85E-02 2.260E-0l" 
'Y2 2.29E-Ol 2.850E-0l 
ce-K, 'Y 2 8. 79E-03 1.568E-0l 
K"" X-ray 2.15E-Ol 1.093E-0l 
K"'2 X-ray 1.36E-Ol 1.044E-0l 
Ki31 X-ray 5.03E-02 1.234E-0l 
Ki32 X-ray 2.75E-02 1.272E-Ol 
Ki33 X-ray 2.66E-02 1.223E-0l 
Ki35 X-ray 2.03E-03 1.24lE-0l 
L", X-ray 1.40E-Ol 1.493E-02" 
Li3 X-ray 1.35E-Ol 1.90lE-02" 
L1' X-ray 3.09E-02 2.305E-02" 
Auger-LMM 1.26E-Ol 1.130E-02* 
Auger-LMX 9.02E-02 1.531E-02* 
Auger-MXY 7.14E-Ol 4.742E-03" 

Listed X, 'Y and 'Y± radiations 
Omitted X, 'Y and 'Y± radiations"* 
Listed {3, ce and Auger radiations 
Omitted {3, ce and Auger radiations"" 
Listed radiations 
Omitted radiations"" 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly(i)XE(i) in its category. 

Cm-247 daughter is radioactive. 

y(i)xE(i) 

1.07E-Ol 
3.25E-Ol 
3.04E-02 
1.29E-02 
4.49E-02 
2.8lE-02 
4.30E-03 
3.45E-03 
1.05E-02 
4.19E-03 
6.52E-02 
1.38E-03 
2.35E-02 
1.42E-02 
6.2lE-03 
3.50E-03 
3.25E-03 
2.52E-04 
2.09E-03 
2.57E-03 
7.13E-04 
1.42E-03 
1.38E-03 
3.38E-03 

1.34E-Ol 
2.0lE-04 
5.66E-Ol 
2.06E-03 
7.0lE-Ol 
2.26E-03 
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247 
9SAm(23.0m) 

(5/2) 

0.2850 

0.2260 

247 
96Cm(1.56E+7y) 

0.0 



JAERI-Data/Code 99-035 

96-Cm-239 

27-AUG-92 

Half-life = 2.9 h 
Decay models): EC 

y(i) E(i) 
Radiation (Bq s)-l (MeV) y(i)xE(i) 

Ce-L1, "I 1 1.32E-01 1.723E-02 2.27E-03 
Ce-L2, "I 1 1.58E-02 1.806E-02 2.85E-04 2~Cm(2.9h) 
ce-M, "I 1 3.60E-02 3.633E-02* 1.31E-03 
ce-N+, "I 1 1.38E-02 4.1D0E-02* 5.67E-04 (7/2-) 0.0 
"12 1.64E-01 1.464E-0l 2.40E-02 
ce-K, "I 2 2.73E-02 2.137E-02 5.84E-04 
Ce-L1, "I 2 3.41E-03 1. 226E-01 4.18E-04 
Ce-L2, "I 2 1.71E-03 1.235E-01 2. llE-04 
Ce-L3, "I 2 1.26E-03 1.279E-0l 1.62E-04 
ce-M, "I 2 1.56E-03 1.417E-01* 2.22E-04 
ce-N+, "12 5.73E-04 1.464E-01* 8.39E-05 
"1 3 7.13E-01 1.880E-01 1.34E-01 
ce-K, "I 3 6.73E-02 6.297E-02 4.24E-03 
Ce-L1, "I 3 8.70E-03 1.642E-01 1.43E-03 
Ce-L2, "I 3 3.64E-03 1.651E-01 6.01E-04 
ce-L3, "I 3 2.50E-03 1.695E-0l 4.23E-04 
ce-M, "I 3 3.62E-03 1.833E-0l* 6.64E-04 
ce-N+, "I 3 1.32E-03 1.880E-01 * 2.49E-04 
K"" X-ray 3.91E-01 1.065E-01 4.17E-02 
K"'2 X-ray 2.46E-01 1.021E-01 2.51E-02 
K,a, X-ray 9.16E-02 1.204E-0l 1.10E-02 
K,a2 X-ray 4.95E-02 1.240E-01 6.14E-03 
Kri3 X-ray 4.84E-02 1.193E-01 5.78E-03 
K,a5 X-ray 3.61E-03 1.21DE-01 4.37E-04 
L", X-ray 2.52E-01 1.460E-02* 3.68E-03 
L,a X-ray 2.52E-01 1.845E-02* 4.65E-03 
L-y X-ray 5.87E-02 2.230E-02* 1.31E-03 
Auger-KLL 1. llE-02 8.007E-02* 8.89E-04 
Auger-KLX 6.49E-03 9.876E-02* 6.41E-04 
Auger-KXY 1. llE-03 1. 156E-01* 1.28E-04 
Auger-LMM 2.39E-01 1.1D7E-02* 2.65E-03 
Auger-LMX 1.71E-01 1.492E-02* 2.55E-03 
Auger-LXY 2.87E-02 1.800E-02* 5. 17E-04 
Auger-MXY 1.33E+00 4.600E-03* 6.13E-03 
~E 3.68E-01 9.686E-04' 3.57E-04 

Listed X, "I and 'Y± radiations 2.58E-01 
Omitted X, "I and 'Y± radiations" 4.28E-04 
Listed {3, ce and Auger radiations 2.76E-02 
Omitted (3, ce and Auger radiations" 1.53E-05 
Listed radiations 2.85E-01 
Omitted radiations*' 4.43E-04 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to Ly(i)xE(i) in its category. 

Am-239 daughter is radioactive. 
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JAERI-Data/Code 99-035 

96-Cm-251 97-Bk-248m 

24-AUG-9.o .o7-FEB-9.o 

Half-life = 16.8 m Half-life = 23.7 h 
Decay mode(s): (3- Decay mode(s): EC, (3-

y(i) E(i) y(i) E(i) 
Radiation (Bq S)-1 (MeV) y(i) xE(i) Radiation (Bq S)-1 (MeV) y(i)xE(i) 

(3- 1 l.7.oE-.o2 l.266E-.o1* 2.15E-.o3 Ce-L2, "I 1 2.69E-.o2 l.962E-.o2 5.28E-.o4 
(3- 2 3.3.oE-.o2 2.666E-.o1* 8.79E-.o3 Ce-L3, "I 1 2.23E-.o2 2.447E-.o2 5.45E-.o4 
(3- 3 l.4.oE-.o1 2.736E-.o1* 3.83E-.o2 ce-M, "I 1 l.4lE-.o2 3.86.oE-.o2* 5.44E-.o4 
(3- 4 2 . .o.oE-.o2 3.11.oE-.o1* 6.22E-.o3 ce-N+, "I 1 5.56E-.o3 4.34.oE-.o2* 2.4lE-.o4 
(3- 5 3.5.oE-.o2 3.167E-.o1* l.llE-.o2 K"'l X-ray 9.8.oE-.o2 l..o93E-.o1 l..o7E-.o2 
(3- 6 5.5.oE-.o3 3.57.oE-.o1* l.96E-.o3 K"'2 X-ray 6.19E-.o2 l..o44E-.o1 6.47E-.o3 
(3- 7 2.00E-.o2 3.552E-.o1* 7.1.oE-03 Ki31 X-ray 2.29E-.o2 1. 234E-.o1 2.83E-.o3 
(3- 8 7.3.oE-.o1 4.738E-.o1* 3.46E-.o1 Ki32 X-ray l.25E-.o2 1.272E-.o1 l.6.oE-.o3 

"1 3 4.47E-.o3 2.336E-.o1 1.04E-.o3 Ki33 X-ray l.2lE-.o2 l.223E-.o1 1.48E-.o3 
ce-K, "I 3 1.18E-.o2 l..o2.oE-.o1 l.2lE-.o3 Ki35 X-ray 9.24E-.o4 l.24lE-.o1 1.l5E-.o4 
"14 5.23E-.o3 3.117E-.o1 l.63E-.o3 L", X-ray 6.95E-.o2 l.493E-.o2* l..o4E-.o3 

"1 5 l.28E-.o2 3.897E-.o1 4.97E-.o3 Li3 X-ray 7.24E-.o2 l.906E-.o2* l.38E-.o3 
ce-K, "I 5 8.2.oE-.o3 2.581E-.o1 2.12E-.o3 L-y X-ray l.66E-.o2 2.304E-.o2* 3.83E-.o4 
ce-Ll, "I 5 l.48E-.o3 3.644E-.o1 5.4.oE-.o4 Auger-KLL 2.78E-.o3 8. 19.oE-.o2* 2.28E-.o4 

"1 6 l.63E-.o3 4.159E-.o1 6.8.oE-.o4 Auger-LMM 6.44E-.o2 l.139E-.o2* 7.34E-.o4 
"17 7.19E-.o3 4.223E-.o1 3 . .o4E-.o3 Auger-LMX 4.6lE-.o2 l.54.oE-.o2* 7.lOE-.o4 
ce-K, "I 7 3.72E-.o3 2.9.o7E-.o1 l..o8E-.o3 Auger-MXY 3.69E-.o1 4.697E-.o3* l.73E-.o3 

"1 8 1.53E-.o3 4.358E-.o1 6.65E-.o4 (3- 1 5 . .o.oE-.o2 7.62.oE-.o2* 3.8lE-.o3 

"1 9 1.24E-.o2 4.382E-.o1 5.45E-.o3 (3- 2 2 . .o.oE-.o1 2.558E-.o1* 5.12E-.o2 
ce-K, "19 5.8lE-.o3 3 . .o66E-.o1 1.78E-.o3 (3- 3 4.5.oE-.o1 2.7.o4E-.o1* 1.22E-.o1 
"I 1.0 l.62E-.o2 5.3.o.oE-.o1 8.6lE-.o3 ce-L2, "I 1 9.59E-.o2 l.625E-.o2 1.56E-.o3 
ce-K, "I 1.0 4.54E-.o3 3.984E-.o1 l.8lE-.o3 ce-L3, "I 1 7.8lE-.o2 2.157E-.o2 l.68E-.o3 
"Ill l..o9E-.o1 5.427E-.o1 5.92E-.o2 ce-M, "I 1 5.04E-.o2 3.639E-.o2* l.84E-.o3 
ce-K, "I 11 2.86E-.o2 4.11lE-.o1 1.17E-.o2 ce-N+, "I 1 2 . .o3E-.o2 4.15.oE-.o2* 8.4lE-.o4 
ce-Ll, "I 11 5.15E-.o3 5.174E-.o1 2.66E-.o3 "12 4.97E-.o2 5.5.o7E-.o1 2.74E-.o2 
ce-M, "I 11 l.44E-.o3 5.377E-.o1* 7.74E-.o4 ce-K, "I 2 5.42E-.o4 4.147E-.o1 2.25E-.o4 
"I 12 l..o2E-.o2 5.625E-.o1 5.76E-.o3 "1 3 1.49E-.o4 5.922E-.o1 8.83E-.o5 
ce-K, "I 12 2.44E-.o3 4.3.o9E-.o1 l..o5E-.o3 L", X-ray 3.81E-.o2 l.565E-.o2* 5.97E-.o4 
"I 13 l.53E-.o3 9.459E-.o1 l.44E-.o3 Li3 X-ray 4.9lE-.o2 2 . .o33E-.o2* 9.98E-.o4 
"I 14 1.00E-.o2 9.782E-.o1 9.81E-.o3 L-y X-ray 1.15E-.o2 2.442E-.o2* 2.8.oE-.o4 
ce-K, "I 14 5.46E-.o4 8.466E-.o1 4.62E-.o4 Auger-LMM 4.15E-.o2 1.231E-.o2* 5.llE-.o4 
K"'l X-ray 3 . .o8E-.o2 l.12lE-.o1 3.46E-.o3 Auger-LMX 2.99E-.o2 1.653E-.o2* 4.94E-.o4 
K"'2 X-ray 1.96E-.o2 l..o72E-.o1 2.11E-.o3 Auger-MXY 2.42E-.o1 4.684E-.o3* 1.13E-.o3 
Ki31 X-ray 7.28E-.o3 1.266E-.o1 9.2lE-.o4 
Ki32 X-ray 4 . .olE-.o3 l.3.o5E-.o1 5.23E-.o4 Listed X, "I and 'Y± radiations 5.53E-.o2 
Ki33 X-ray 3.86E-.o3 l.254E-.o1 4.84E-.o4 Omitted X, "I and 'Y± radiations** 2.28E-.o4 
L", X-ray 2.8.oE-02 1.53.oE-.o2* 4.28E-.o4 Listed (3, ce and Auger radiations 1.9.oE-.o1 
Li3 X-ray 2.86E-.o2 l.947E-.o2* 5.57E-.o4 Omitted (3, ce and Auger radiations** 8.3.oE-.o4 
L-y X-ray 7.18E-.o3 2.373E-.o2* 1.7.oE-.o4 Listed radiations 2.46E-.o1 
Auger-MXY 1.5lE-.o1 4.843E-.o3* 7.34E-.o4 Omitted radiations** l..o6E-.o3 

Listed X, "I and 'Y± radiations l.1lE-.o1 * Average energy (MeV) 
Omitted X, "I and 'Y± radiations** 8.16E-.o5 ** Each omitted transition contributes 
Listed (3, ce and Auger radiations 4.47E-.o1 <.0.10.0 % to Ly(i)XE(i) in its category. 
Omitted (3, ce and Auger radiations** 6.47E-Q3 
Listed radiations 5.58E-Q1 Cm-248 daughter, yield 3.QQE-Q1, is radioactive. 
Omitted radiations** 6.56E-Q3 Cf-248 daughter, yield 7.00E-.o1, is radioactive. 

* Average energy (MeV) 

** Each omitted transition contributes 
<.0.10.0 % to Ly(i)XE(i) in its category. 

Bk-251 daughter is radioactive. 
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2~Cm(l6.8m) 

(112+ 

2+ 

0+ 

2:~Cm(3.4E5y) 

JAERI-Data/Code 99-035 

0.9784 

Ys Y6 

0.5625 

0.5426 

YIO 0.4382 

0.4223 
Ys 

0.3117 

0.2693 
Y3 

YI2 YII Y9 Y7 Y4 0.0357 

0.0325 

0.0 

2~~Bk(55.6m) 

24~';Bk(23.7h) 

1(-) 0.0300 

(2)- 0.5922 

0.0415 

0.0 
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lAERI-Data/Code 99-035 

97-Bk-251 

24-AUG-90 

Half-life = 55.6 m 
Decay mode(s): (3-

y(i) E(i) 
Radiation (Bq s)-1 (MeV) y(i)xE(i) 

{3- 1 4.21E-02 2.744E-0l* 1.16E-02 
{3- 2 9.58E-Ol 2.864E-Ol* 2.74E-Ol 2~~Bk(55.6m) 
1'2 3.36E-02 1.299E-0l 4.37E-03 
Ce-Ll, I' 2 9.60E-02 1.038E-01 9.97E-03 

(3/2-) 0.0 

Ce-L2, I' 2 1.28E-02 1.046E-0l 1.34E-03 
ce-M, I' 2 2.69E-02 1.248E-0l* 3.35E-03 
ce-N+, I' 2 "1.04E-02 1.299E-Ol* 1.36E-03 
1'3 2.23E-02 1.528E-01 3.41E-03 
ce-K, I' 3 2.14E-Ol 1.684E-02 3.61E-03 
ce-L 1 ,I'3 3.99E-02 1.267E-Ol 5.06E-03 
Ce-L2, I' 3 5.41E-03 1.276E-Ol 6.90E-04 
ce-M, I' 3 1.12E-02 1.477E-Ol* 1.66E-03 
ce-N+,I'3 4.34E-03 1.528E-0l* 6.63E-04 
1'4 3.48E-03 1.638E-Ol 5.70E-04 
ce-K, I' 4 2.74E-02 2.784E-02 7.61E-04 
Ce-Ll, I' 4 5.09E-03 1.377E-01 7.01E-04 
1'5 5.80E-02 1. 777E-Ol 1.03E-02 
ce-K, I' 5 3.62E-Ol 4.174E-02 1.51E-02 
ce-Ll, I' 5 6.72E-02 1.516E-0l 1.02E-02 
Ce-L2, I' 5 9.23E-03 1.524E-Ol 1.41E-03 
ce-M, I' 5 1.90E-02 1.726E-Ol* 3.28E-03 
ce-N+,I'5 7.31E-03 1.777E-Ol* 1.30E-03 
Kal X-ray 2.75E-Ol 1.160E-0l 3.19E-02 
Ka2 X-ray 1. 76E-0l 1.107E-0l 1.95E-02 
Ka3 X-ray 1.07E-03 1.098E-Ol 1.18E-04 
Ki31 X-ray 6.54E-02 1.309E-Ol 8.55E-03 
Ki32 X-ray 3.62E-02 1.348E-0l 4.89E-03 
Ki33 X-ray 3.47E-02 1.296E-Ol 4.50E-03 
Ki35 X-ray 2.69E-03 1.316E-Ol 3.54E-04 
La X-ray 1.68E-0l 1.565E-02* 2.63E-03 
Li3 X-ray 1.74E-Ol 2.0l3E-02* 3.49E-03 
L-y X-ray 4.17E-02 2.450E-02* 1.02E-03 0.2117 
Lf X-ray 9.24E-03 1.318E-02 1. 22E-04 
Auger-KLL 7.50E-03 8.559E-02* 6.42E-04 0.1777 

Auger-KLX 4.41E-03 1.072E-0l* 4.73E-04 
Auger-LMM 1.70E-Ol 1.212E-02* 2.05E-03 5/2+ 

Auger-LMX 1.23E-0l 1.637E-02* 2.02E-03 
Auger-LXY 2.07E-02 1.975E-02* 4.08E-04 3/2+ 

Auger-MXY 9.29E-Ol 5.083E-03* 4.72E-03 
1/2+ 

Listed X, I' and I'± radiations 9.57E-02 
Omitted X, I' and I'± radiations** 4.32E-05 

2~!Cf(900y) 

Listed {3, ce and Auger radiations 3.57E-Ol 
Omitted (3, ce and Auger radiations** 9.04E-04 
Listed radiations 4.52E-Ol 
Omitted radiations** 9.47E-04 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to I:y(i)xE(i) in its category. 

Cf-251 daughter is radioactive. 
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98-Cf-247 

Half-life = 3.11 h 
Decay mode(s): a, EC 

y(i) E(i) 
Radiation (Bq S)-I (MeV) 

----

a 1 1.75E-05 6.237E+00 
a recoil 1.75E-05 1.027E-01 
a2 3.32E-04 6.295E+00 
a recoil 3.32E-04 1.037E-0l 
Ce-LI, "I 2 5.78E-01 4.625E-03 
ce-L2, "I 2 7.lOE-02 5.515E-03 
ce-M, "I 2 1.60E-01 2.492E-02' 
ce-N+, "I 2 6.44E-02 2.990E-02' 
ce-LI, "I 3 5.51E-02 1.553E-02 
ce-L2, "I 3 3.14E-03 1.641E-02 
Ce-L3, "I 3 2.62E-02 2.135E-02 
ce-M, "I 3 2.51E-02 3.582E-02' 
ce-N+, "I 3 1.04E-02 4.080E-02' 
ce-LI, "I 5 1.29E-01 1.672E-02 
ce-L2, "I 5 1.60E-02 1.761E-02 
ce-M, "I 5 3.60E-02 3.702E-02' 
ce-N+, "I 5 1.39E-02 4.200E-02' 
"1 9 9.79E-03 2.941E-01 
ce-K, "I 9 1.37E-02 1.625E-01 
Ce-LI, "I 9 2.48E-03 2.688E-0l 
ce-L2, "I 9 3.44E-04 2.697E-01 
ce-M, "I 9 6.96E-04 2.891E-01' 
ce-N+, "I 9 2.64E-04 2.941E-0l' 
"I 14 7.23E-04 3.762E-0l 
ce-K, "I 14 2.95E-04 2.446E-01 
"I 15 1.85E-03 4.070E-01 
"I 16 3.41E-03 4.179E-01 
ce-K, "I 16 1.29E-03 2.863E-01 
Ce-Ll, "I 16 2.35E-04 3.926E-0l 
"I 18 5.52E-03 4.478E-0l 
ce-K, "I 18 1.33E-03 3.162E-01 
ce-LI, "I 18 2.44E-04 4.225E-01 
K a , X-ray 3.18E-01 1.121E-01 
Ka2 X-ray 2.02E-01 1.072E-0l 
Ka3 X-ray 1.15E-03 1.063E-0l 
K{31 X-ray 7.50E-02 1. 266E-01 
K{32 X-ray 4.13E-02 1.305E-01 
K{33 X-ray 3.98E-02 1.254E-01 
K{3s X-ray 3.06E-03 1.273E-01 
La X-ray 3.86E-01 1.530E-02' 
L{3 X-ray 4.26E-01 1.947E-02' 
L'Y X-ray 1. 14E-01 2.375E-02' 
Ll X-ray 2.08E-02 1. 290E-02 
Auger-KLL 8.65E-03 8.374E-02' 
Auger-KLX 5.07E-03 1.037E-01' 
Auger-KXY 8.81E-04 1.215E-01' 
Auger-LMM 3.87E-01 1.191E-02' 
Auger-LMX 2.81E-01 1.608E-02' 
Auger-LXY 4.74E-02 1.937E-02* 
Auger-MXY 2.18E+00 4.797E-03* 
~E 6.76E-01 1.095E-03* 

Listed X, "I and 'Y± radiations 
Omitted X, "I and 'Y± radiations" 
Listed (3, ce and Auger radiations 
Omitted (3, ce and Auger radiations" 
Listed a and a recoil radiations 
Listed radiations 
Omitted radiations" 

* Average energy (MeV) 

** Each omitted transition contributes 

JAERI-Data/Code 99-035 

13-0CT-93 

y(i)XE(i) 

1.09E-04 
1.80E-06 
2.09E-03 
3.45E-05 
2.67E-03 
3.91E-04 
4.00E-03 
1.93E-03 
8.55E-04 
5. 15E-05 
5.60E-04 
8.99E-04 
4.24E-04 
2.17E-03 
2.83E-04 
1.33E-03 
5.83E-04 
2.88E-03 
2.23E-03 
6.68E-04 
9.27E-05 
2.OlE-04 
7.75E-05 
2.72E-04 
7.21E-05 
7.55E-04 
1.42E-03 
3.69E-04 
9.22E-05 
2.47E-03 
4.21E-04 
1.03E-04 
3.56E-02 
2.17E-02 
1.22E-04 
9.50E-03 
5.39E-03 
4.99E-03 
3.90E-04 
5.91E-03 
8.29E-03 
2.71E-03 
2.69E-04 
7.24E-04 
5.26E-04 
1.07E-04 
4.61E-03 
4.51E-03 
9.18E-04 
1.05E:-02 
7.40E-04 

1.03E-01 
4.71E-04 
4.31E-02 
2.90E-04 
2.24E-03 
1.48E-01 
7.61E-04 
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<0.100 % to I:y(i)XE(i) in its category. 

Cm-243 daughter, yield 3.5E-04, is radioactive. 
Bk-247 daughter, yield 9.9965E-01, is radioactive. 

':;Cf(3.llh) 

(712+) 0.0 

(5/2-) 0.4478 

(512)+ 0.3349 

(912)+ 0.0828 

':;Bk(l38Oy) 

.,-(9=/2,,-,+),-------,,0=.1=87-,,-0-, <x, 

,-,(7=12,-,-+),-----,0=.1=28=0,--, <x, 

512+ 0.0 

'~Cm(29.ly) 



J AERI -Data/Code 99-035 

98-Cf-255 99-Es-249 

SF: 30-0CT-98 a: 13-0CT -93 
(3-: 24-AUG-90 EC, S+: 24-AUG-90 

Half-life = 85 m Half-life = 102.2 m 
Decay mode(s): SF, (3- Decay mode(s): a, EC, (3+ 

y(i) E(i) y(i) E(i) 

Radiation (Bq s)-l (MeV) y(i)xE(i) Radiation (Bq S)-l (MeV) y(i)xE(i) 

SF n 3.80E-05 2. 174E+00* 8.26E-05 a 1 3.99E-04 6.715E+00 2.68E-03 

SF f 2.00E-05 9.473E+Ol* 1.89E-03 a recoil 3.99E-04 1.097E-01 4.38E-05 

SF p l' 8.64E-05 8.847E-Ol* 7.64E-05 a2 5.30E-03 6.775E+00 3.59E-02 

SF d l' 1.15E-04 9.578E-Ol* 1.l0E-04 a recoil 5.30E-03 1.l07E-01 5.87E-04 

SF {3 7.39E-05 1.520E+00* 1.12E-04 ce-L1, l' 1 2.37E-02 1.689E-02 4.00E-04 
{3- 1 1.00E+00 2.178E-Ol* 2.18E-Ol ce-L2, l' 1 2.98E-03 l.775E-02 5.30E-05 

ce-M, l' 1 6.60E-03 3.789E-02* 2.50E-04 

Listed (3, ce and Auger radiations 2.18E-Ol ce-N+, l' 1 2.57E-03 4.300E-02* l.l1E-04 

Listed radiations 2.20E-Ol ce-L1, l' 2 1.l0E-02 2.903E-02 3.21E-04 
ce-M, l' 2 3.08E-03 5.003E-02* l.54E-04 

* Average energy (MeV) ce-N+, l' 2 1.19E-03 5.514E-02* 6.57E-05 
Ce-L1, l' 3 l.07E-02 3.190E-02 3.42E-04 

SF yield is l.00E-05. ce-L2, l' 3 l.28E-02 3.276E-02 4.19E-04 

Es-255 daughter is radioactive. ce-L3, l' 3 8.59E-03 3.808E-02 3.27E-04 
ce-M, l' 3 8.70E-03 5.290E-02* 4.60E-04 
ce-N+, l' 3 3.42E-03 5.801E-02* l.99E-04 
ce-L1, l' 4 2.84E-02 3.636E-02 1.03E-03 

2~~Cf(85m) 
ce-L2, l' 4 1.19E-02 3.722E-02 4.43E-04 
Ce-L3, l' 4 6. 14E-03 4.254E-02 2.61E-04 

(912+) 0.0 ce-M, l' 4 l.20E-02 5.736E-02* 6.89E-04 

I ~(712+) 
ce-N+, l' 4 4.68E-03 6.247E-02* 2.93E-04 
ce-L1, l' 5 1. 13E-02 3. 734E-02 4.22E-04 
Ce-L2, l' 5 2.69E-03 3.820E-02 l.03E-04 

0.0 ce-M, l' 5 3.77E-03 5.834E-02* 2.20E-04 

SF Il ; 2~Es(39.8d) 
ce-N+, l' 5 l.46E-03 6.345E-02* 9.29E-05 
ce-LI, l' 6 l.60E-02 3.734E-02 5.97E-04 
Ce-L2, l' 6 2.04E-03 3.820E-02 7.81E-05 
ce-M, l' 6 4.46E-03 5.834E-02* 2.60E-04 
ce-N+, l' 6 l.72E-03 6.345E-02* l.09E-04 
ce-L 1 , l' 8 1.60E-03 1.l03E-01 1. 77E-04 
ce-M, l' 8 4.49E-04 l.313E-Ol* 5.90E-05 
Ce-L2, l' 9 l.96E-03 1.1l1E-Ol 2.18E-04 
Ce-L3, l' 9 1.03E-03 1.164E-Ol l.20E-04 
ce-M, l' 9 8.96E-04 1.313E-Ol* 1.18E-04 
ce-N+, l' 9 3.58E-04 l.364E-Ol* 4.88E-05 

98-Cf-256 ce-K, l' 10 5.98E-02 9.030E-03 5.40E-04 
Ce-L1, l' 10 2.55E-02 1.189E-Ol 3.03E-03 

30-0CT-98 Ce-L2, l' 10 l.15E-02 1.197E-Ol l.38E-03 
Ce-L3, l' 10 8.15E-03 l.251E-01 l.02E-03 

Half-life = 12.3 m ce-M, l' 10 l.29E-02 l.399E-Ol* l.81E-03 
Decay mode(s): SF ce-N+, l' 10 5.28E-03 l.450E-Ol* 7.66E-04 

1'11 3.98E-03 1.916E-01 7.62E-04 

y(i) E(i) ce-K, l' 11 l.59E-02 5.564E-02 8.87E-04 
Radiation (Bq S)-I (MeV) y(i)xE(i) ce-L!, l' 11 2.99E-03 l.655E-OI 4.94E-04 

Ce-L2, l' 11 8.85E-04 l.664E-OI l.47E-04 

SF n 3.80E+OO 2. 174E+OO* 8. 26E+OO ce-M, l' 11 l.04E-03 1.865E-Ol* l.94E-04 

SF f 2.00E+OO 9.459E+Ol* 1.89E+02 ce-N+, l' 11 4.02E-04 l.916E-Ol* 7.71E-05 

SF p l' 8.64E+OO 8.847E-Ol* 7. 64E+OO l' 12 3.98E-03 1.916E-01 7.62E-04 

SF d l' l.27E+Ol 9.578E-Ol* l.22E+Ol ce-K, l' 12 2.01E-02 5.564E-02 1.12E-03 

SF {3 7. 78E+OO l.600E+OO* l.24E+Ol ce-L1, l' 12 3.72E-03 1.655E-OI 6.15E-04 
Ce-L2, l' 12 5.13E-04 l.664E-OI 8.54E-05 

Listed radiations 2. 17E+02 ce-M, l' 12 l.05E-03 l.865E-Ol* l.96E-04 
ce-N+. l' 12 4.04E-04 1.916E-Ol* 7.74E-05 

* Average energy (MeV) l' 13 2.59E-03 2.346E-Ol 6.06E-04 
Ce-L2, l' 13 6.25E-04 2.094E-Ol l.31E-04 

SF yield is l.OOE+OO. Ce-L3, l' 13 2.41E-04 2.147E-Ol 5. 17E-05 
ce-M, l' 13 2.76E-04 2.295E-Ol* 6.34E-05 
ce-K, l' 14 2.47E-03 1.190E-Ol 2.95E-04 
ce-LI, l' 14 4.59E-04 2.289E-Ol l.05E-04 
l' i5 5.57E-03 2.980E-Ol l.66E-03 
ce-K, l' 15 7. 11E-03 l.620E-01 1.15E-03 
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ce-Ll, 'Y 15 1.32E-03 2.719E-01 
Ce-L2, 'Y 15 2.54E-04 2.727E-01 
ce-M, 'Y 15 3.97E-04 2.929E-01* 
'Y 16 1.39E-03 3.701E-01 
'Y 17 3.28E-02 3.751E-01 
ce-K, 'Y 17 7.47E-04 2.391E-01 
'Y 18 4.04E-01 3.795E-0l 
ce-K, 'Y 18 8.98E-03 2.435E-0l 
ce-Ll, 'Y 18 1.28E-03 3.534E-01 
ce-L2, 'Y 18 3.71E-04 3.543E-0l 
Ce-L3, 'Y 18 1.87E-04 3.596E-0l 
ce-M, 'Y 18 4.47E-04 3.744E-01* 
ce-N+, 'Y 18 1.66E-04 3.795E-01* 
'Y 20 7.46E-03 4.376E-0l 
ce-K, 'Y 22 1.37E-04 3.713E-01 
'Y 23 2.09E-03 5.650E-01 
ce-K, 'Y 23 5.36E-04 4.290E-01 
ce-L1 , 'Y 23 9.74E-05 5.389E-01 
ce-K, 'Y 24 1.35E-04 4.343E-0l 
'Y 27 1.29E-03 6.253E-01 
'Y 28 2.09E-03 6.285E-0l 
ce-K, 'Y 28 2.66E-04 4.925E-01 
'Y 30 2.39E-03 6.683E-01 
'Y 32 9.94E-04 7.663E-01 
ce-K, 'Y 32 1.13E-04 6.303E-01 
'Y 33 9.94E-04 7.663E-01 
'Y 34 1.l4E-02 7.897E-01 
ce-K, 'Y 34 1.93E-04 6.537E-01 
'Y 35 9.15E-02 8.132E-01 
ce-K, 'Y 35 1.47E-03 6. 772E-01 
ce-Ll, 'Y 35 2.77E-04 7.871E-01 
ce-L2, 'Y 35 1.98E-04 7.879E-01 
ce-M, 'Y 35 1.32E-04 8.081E-01* 
'Y 38 9.64E-04 8.400E-01 
ce-K, 'Y 38 8.57E-05 7.040E-01 
'Y 39 8.75E-03 8.522E-0l 
ce-K, 'Y 39 1.30E-04 7. 162E-01 
'Y 42 2.39E-03 9.454E-01 
'Y 44 7.26E-03 1.008E+00 
'Y 50 1.50E-02 1.219E+OO 
ce-K, 'Y 50 3.49E-04 1.083E+OO 
ce-L1 , 'Y 50 6.26E-05 1.192E+OO 
'Y 53 3. 78E-04 1.304E+00 
Kc'l X-ray 3.83E-01 1.160E-01 
K"'2 X-ray 2.46E-01 1.107E-01 
K/31 X-ray 9.12E-02 1.309E-01 
K/32 X-ray 5.06E-02 1.348E-01 
K/33 X-ray 4.85E-02 1.296E-0l 
K/35 X-ray 3.76E-03 1.316E-01 
L", X-ray 2.54E-01 1.565E-02* 
L/3 X-ray 2.68E-01 2.0l4E-02* 
L" X-ray 6.49E-02 2.450E-02* 
Auger-KLL 1.05E-02 8.559E-02* 
Auger-KLX 6.16E-03 1.072E-0l' 
Auger-KXY 1.07E-03 1.256E-01' 
Auger-LMM 2.58E-01 1.215E-02' 
Auger-LMX 1.87E-01 1.641E-02' 
Auger-LXY 3.14E-02 1.979E-02' 
Auger-MXY 1.42E+00 5.053E-03* 
~E 4.06E-01 1.097E-03* 

Listed X, 'Y and 'Y± radiations 
Omitted X, 'Y and 'Y± radiations'* 
Listed (3, ce and Auger radiations 
Omitted (3, ce and Auger radiations" 
Listed Q and Q recoil radiations 
Listed radiations 
Omitted radiations" 

* Average energy (MeV) 

** Each omitted transition contributes 

JAERI-Data/Code 99-035 

3.59E-04 
6.92E-05 
1.16E-04 
5. 15E-04 
1.23E-02 
1. 79E-04 
1.53E-01 
2.19E-03 
4.51E-04 
1.31E-04 
6.74E-05 
1.67E-04 
6.31E-05 
3.26E-03 
5.07E-05 
1.l8E-03 
2.30E-04 
5.25E-05 
5.84E-05 
8.08E-04 
1.31E-03 
1.31E-04 
1.59E-03 
7.62E-04 
7.12E-05 
7.62E-04 
9.03E-03 
1.26E-04 
7.44E-02 
9.93E-04 
2. 18E-04 
1.56E-04 
1.07E-04 
8.10E-04 
6.03E-05 
7.46E-03 
9.28E-05 
2.26E-03 
7.32E-03 
1.83E-02 
3.77E-04 
7.46E-05 
4.93E-04 
4.45E-02 
2.72E-02 
1.19E-02 
6.82E-03 
6.28E-03 
4.95E-04 
3.97E-03 
5.39E-03 
1. 59E-03 
8.96E-04 
6.60E-04 
1.35E-04 
3.14E-03 
3.07E-03 
6.22E-04 
7.20E-03 
4.45E-04 

4.08E-01 
4.97E-03 
4.54E-02 
1.20E-03 
3.92E-02 
4.92E-01 
6. 16E-03 
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<0.100 % to 2:y(i)XE(i) in its category. 

Bk-245 daughter, yield 5.7E-03, is radioactive. 
Cf-249 daughter, yield 9.943E-01, is radioactive. 



JAERI-Data/Code 99-035 

'~Es( 102.2m) 

712(+) 00 

'n'~' EC, '/.% 

(712)-
'Y5l 

1.2185 

/ 
EC, 

(712,912) J.J998 '\ 
y,., Yll EC, 

9/2+ 1.0079 
EC. 

(912-) ')'42 y" 128 122 
0.9025 

-...... EC, 
(7/2)- 0.8522 

E~I; (512)- 0.8132 ill 
EC. 

(9/2+) 0.5006 

~ 
y" y,. y" 135 134 133 y" 123 Y'6 Y6 

(712)+ 0.4430 
y, EC,o 

9/2+ 0.4376 I 

l' EC" 
7/2+ 0.3795 1/ 

'\ JY' EC" 
912+ 0.2431 1/ 

~ l' EC" 
7/2+ Y30 Y27 Y,o y" y" YIS y" 'Y13 y" 0.1880 

l' 5/2+ 0.1450 

~ / YIO EC" I 03/2-) 0.1362 ~ ! 
Y. 

, 
1112- 0.0625j 

I 
9/2- ~Y' 0.0 

('(CIS I 
'~iCf(351y) 

. 
EC,., ~, 

(912+) O.ll 10 
(1, 

7/2(+) 0.0500 
(1, 

312- 0.0 

':iBk(4.94d) 
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J AERI -Data/Code 99-035 

99-Es-252 ce-L3, "( 1 7.66E-02 2.579E-02 1.98E-03 
ce-M, "( 1 5.02E-02 4.061E-02* 2.04E-03 

07-FEB-90 ce-N+, "( 1 2.OlE-02 4.572E-02* 9.17E-04 
"(2 1.88E-02 1.023E-0l 1.93E-03 

Half-life = 471.7 d ce-L1, "( 2 8.72E-04 7.622E-02 6.65E-05 
Decay mode(8): a, EC Ce-L2, "( 2 6.25E-04 7.708E-02 4.82E-05 

Ce-L3, "( 2 4.97E-04 8.240E-02 4.lOE-05 
y(i) E(i) ce-M, "( 2 4.95E-04 9. 722E-02* 4.82E-05 

Radiation (Bq 8)-1 (MeV) y(i)xE(i) ce-L1,"(3 6.45E-04 7.991E-02 5.15E-05 
Ce-L2, "( 3 1.05E-02 8.077E-02 8.45E-04 

a3 9.12E-04 6.068E+00 5.53E-03 ce-L3, "( 3 6.18E-03 8.609E-02 5.32E-04 
a recoil 9.12E-04 9.794E-02 8.93E-05 ce-M, "( 3 4.93E-03 1.009E-0l* 4.97E-04 
a4 7.75E-03 6.102E+00 4.73E-02 ce-N+, "( 3 1.97E-03 1.060E-0l* 2.09E-04 
a recoil 7.75E-03 9.848E-02 7.63E-04 "(4 1.39E-01 1.390E-0l 1.93E-02 
a5 9.12E-04 6. 161E+00 5.62E-03 ce-K, "( 4 2.60E-02 3.070E-03 7.98E-05 
a recoil 9.12E-04 9.944E-02 9.07E-05 ce-L1, "( 4 3.38E-03 1.129E-0l 3.82E-04 
a9 4.33E-03 6.289E+00 2.72E-02 Ce-L2, "( 4 1.95E-03 1.l38E-0l 2.22E-04 
a recoil 4.33E-03 1.0l5E-01 4.40E-04 ce-L3, "( 4 1.40E-03 1.191E-01 L66E-04 
alO 5.70E-03 6.316E+OO 3.60E-02 ce-M, "( 4 1.66E-03 1.339E-0l* 2.23E-04 
a recoil 5.70E-03 L0l9E-0l 5.81E-04 ce-N+, "( 4 6.19E-04 L390E-0l* 8.61E-05 
a 13 3.42E-03 6.473E+OO 2.21E-02 ce-K, "( 5 LllE-02 2.904E-02 3.22E-04 
a recoil 3.42E-03 1.045E-0l 3.57E-04 ce-L1, "( 5 2.06E-03 L389E-0l 2.86E-04 
a 14 1.90E-03 6.513E+00 1. 24E-02 ce-L2, "( 5 2.81E-04 L398E-0l 3.93E-05 
a recoil 1.90E-03 1.051E-0l 2.00E-04 ce-M, "( 5 5.81E-04 1.599E-01* 9.29E-05 
a 15 1.66E-02 6.533E+00 1.09E-01 ce-N+,"(5 2. 24E-04 1.650E-01* 3.70E-05 
a recoil 1.66E-02 1.054E-01 1.75E-03 "(6 4.60E-03 6.940E-0l 3.20E-03 
a 16 2.36E-03 6.549E+00 1.54E-02 ce-K, "( 6 6.82E-04 5.580E-0l 3.81E-04 
a recoil 2.36E-03 1.057E-0l 2.49E-04 ce-L1, "( 6 1.23E-04 6.679E-0l 8.24E-05 
a 17 1.03E-01 6.613E+00 6.83E-01 "(7 8.63E-03 7.158E-01 6.18E-03 
a recoil 1.03E-01 L067E-0l 1.lOE-02 "(8 7. 59E-04 7.486E-01 5.68E-04 
a 18 6.lOE-0l 6.682E+00 4.07E+00 ce-K, "( 8 9. 17E-05 6. 126E-0l 5.62E-05 
a recoil 6.lOE-0l 1.078E-0l 6.57E-02 "(9 5.13E-03 7.591E-0l 3.89E-03 
"( 1 5.47E-03 5.233E-02 2.86E-04 ce-K, "( 9 5.97E-04 6.231E-0l 3.72E-04 
ce-~, "( 1 1.13E-03 3.288E-02 3.72E-05 ce-L1, "( 9 1.08E-04 7.330E-0l 7.92E-05 
ce-M, "( 1 8.11E-04 4.735E-02* 3.84E-05 "(10 1.83E-03 7.653E-0l 1.40E-03 
Ce-L1, "( 3 2.44E-03 4.538E-02 1. 11E-04 ,,(11 1.83E-0l 7.851E-0l 1.44E-0l 
ce-L2, "( 3 5.33E-02 4.627E-02 2.47E-03 ce-K, "( 11 1.06E-03 6.491E-0l 6.90E-04 
Ce-L3, "( 3 3. 76E-02 5. 120E-02 1.93E-03 ce-L1, "( 11 1.58E-04 7. 590E-0l 1.20E-04 
ce-M, "( 3 2.65E-02 6.567E-02* 1.74E-03 ce-M, "( 11 4.89E-05 7.800E-0l* 3.81E-05 
ce-N+, "( 3 1.04E-02 7.065E-02* 7.33E-04 "( 12 1.49E-02 8.000E-0l 1.l9E-02 
ce-L2, "( 4 7.60E-03 5.632E-02 4.28E-04 ce-K, "( 12 1.51E-03 6.640E-0l 1.00E-03 
Ce-L3, "( 4 5.11E-03 6.125E-02 3.13E-04 ce-L1, "( 12 2.73E-04 7. 739E-0l 2.11E-04 
ce-M, "( 4 3.71E-03 7.572E-02* 2.8IE-04 ce-M, "( 12 7.68E-05 7.949E-01* 6.lOE-05 
ce-N+, "( 4 1.45E-03 8.070E-02* 1.17E-04 "( 13 3.92E-03 8.048E-01 3.16E-03 
ce-L2, "( 6 3.OlE-04 1.247E-0l 3.75E-05 ce-K, "( 13 6.40E-05 6.688E-01 4.28E-05 
ce-L2, "( 7 1.04E-03 1.269E-01 1.32E-04 "( 14 7.46E-03 8.181E-0l 6.lOE-03 
ce-L3, "( 7 5.29E-04 L318E-0l 6.97E-05 ce-K, "( 14 7.11E-04 6.821E-0l 4.85E-04 
ce-M, "( 7 4.72E-04 1.463E-0l* 6.90E-05 ce-L1, "( 14 1.28E-04 7.920E-01 1.02E-04 
ce-K, "( 8 2.32E-03 6.191E-02 1.44E-04 "( 15 3.48E-03 8.218E-0l 2.86E-03 
ce-Ll, "( 8 4.27E-04 1.682E-0l 7.19E-05 "( 16 3.40E-04 8.545E-0l 2.91E-04 
ce-K, "( 9 7. 76E-04 9.641E-02 7.48E-05 "( 17 2.41E-02 9.241E-01 2.22E-02 
"( 12 1. 22E-03 3.774E-0l 4.59E-04 ce-K,"(17 1.66E-03 7.881E-0l 1.31E-03 
ce-K, "( 12 8.54E-04 2.458E-01 2.lOE-04 Ce-L1, "( 17 2.99E-04 8.980E-0l 2.69E-04 
Ce-L1, "( 12 L54E-04 3.521E-0l 5.43E-05 ce-L2, "( 17 4.23E-05 8.989E-01 3.81E-05 
"( 13 L22E-03 3.997E-0l 4.86E-04 ce-M,"(17 8.08E-05 9. 190E-0l* 7.43E-05 
ce-K, "( 13 7.30E-04 2.681E-01 1.96E-04 Ka, X-ray 4.43E-02 1.160E-0l 5.14E-03 
ce-L1, "( 13 1.32E-04 3.744E-0l 4.93E-05 Ka2 X-ray 2.85E-02 1.l07E-0l 3.15E-03 
"( 14 2.20E-03 4. 185E-0l 9.22E-04 K/3, X-ray 1.06E-02 L309E-01 L38E-03 
ce-K, "( 14 1.17E-03 2.869E-0l 3.35E-04 K/32 X-ray 5.85E-03 L348E-01 7.89E-04 
ce-Ll, "( 14 2.lOE-04 3.932E-0l 8.27E,.-05 K/33 X-ray 5.60E-03 L296E-0l 7.26E-04 
"( 18 5.32E-04 5.291E-01 2.81E-04 La X-ray 9.28E-02 L565E-02* L45E-03 
"( 20 8.36E-04 5.900E-0l 4.93E-04 L/3 X-ray L06E-01 2.020E-02* 2.14E-03 
Kal X-ray 2.79E-03 L121E-0l 3.12E-04 L-y X-ray 2.58E-02 2.448E-02* 6.31E-04 
La X-ray 2.45E-02 1. 530E-02* 3. 75E-04 Auger-KLL L21E-03 8.559E-02* 1.04E-04 
Li3 X-ray 3.45E-02 1.970E-02* 6.80E-04 Auger-KLX 7.12E-04 L072E-0l* 7.63E-05 
Auger-LMM 2.70E-02 1.208E-02* 3.26E-04 Auger-LMM 9.72E-02 L225E-02* 1.19E-03 
Auger-LMX 1.93E-02 L619E-02* 3.13E-04 Auger-LMX 7.05E-02 1.649E-02* 1.16E-03 
Auger-LXY 3.23E-03 1.943E-02* 6.27E-05 Auger-LXY 1. 18E-02 1.986E-02* 2.35E-04 
Auger-MXY 1.60E-01 4.575E-03* 7.31E-04 Auger-MXY 5.60E-01 4.821E-03* 2.70E-03 
LlE 5.12E-02 L057E-03* 5.41E-05 LlE L75E-0l 1. 113E-03* 1.95E-04 
Ce-Ll, "( 1 3.81E-03 1.961E-02 7.47E-05 
ce-L2, "( 1 9.63E-02 2.047E-02 1.97E-03 
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Listed X, 'Y and 'Y± radiations 
Omitted X, 'Y and 'Y± radiations** 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations·· 
Listed 01 and 01 recoil radiations 
Omitted 01 and 01 recoil radiations 
Listed radiations 
Omitted radiations*· 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly(i)xE(i) in its category. 

2.46E-Ol 
2.l7E-03 
3.35E-02 
9.54E-04 
5.l2E+00 
2.02E-02 
5.40E+00 
2.33E-02 

Bk-248 daughter, yield 7.60E-Ol, is radioactive. 
Cf-252 daughter, yield 2.40E-Ol, is radioactive. 

4+ 

2+ 

0+ 
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Yl1 Yl6 Yl4 Y13 112 10 y, Y, 

y" YII y, 

",icf(2.645y) 

7+ 

5· 
Y20 

y,. y" 

5+.6+,7+ 

",iEs(471.7d) 

5· 0.0 

0.8308 

0.8048 

0.\5\7 

0.0457 
y, 

0.0 

0.6240 a, 

0.5900 a, 

0.529\ a, 

0.3720 
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99-Es-255 

SF: 30-0CT -98 
0, {3-: 24-AUG-90 

Half-life = 39.8 d 
Decay mode(s): SF, 0, {3-

y(i) E(i) 
Radiation (Bq s)-1 (MeV) 

SF n 1.60E-04 2. 189E+OO" 
SF f 8.20E-05 9.689E+0l* 
SF p 'Y 3.54E-04 8.847E-0l* 
SF d 'Y 3.52E-04 9.578E-01" 
SF {3 2.62E-04 1.314E+OO" 
02 2.00E-03 6.213E+OO 
o recoil 2.00E-03 9.908E-02 
03 7.83E-03 6.26lE+00 
o recoil 7.83E-03 9.984E-02 
04 7.0lE-02 6. 299E+OO 
o recoil 7.OlE-02 1.005E-0l 
{3- 1 1.10E-0l 6.21OE-02" 
{3- 2 8.lOE-0l 7.966E-02" 
'Y 1 2.12E-03 6.000E-02 
ce-L 1 , 'Y 1 7.09E-02 3.230E-02 
ce-L2, 'Y 1 9.36E-03 3.319E-02 
ce-M, 'Y 1 1.99E-02 5.460E-02" 
ce-N+, 'Y 1 7.76E-03 6.000E-02* 
La X-ray 1.50E-02 1.638E-02* 
L/3 X-ray 2.25E-02 2.125E-02* 
L""y X-ray 7. 17E-03 2.608E-02" 
L1) X-ray 1.20E-04 1.960E-02 
L[ X-ray 8.53E-04 1.369E-02 
Auger-LMM 1.87E-02 1.336E-02* 
Auger-LMX 1.39E-02 1.789E-02* 
Auger-MXY 1.05E-01 5. 123E-03* 

Listed X, 'Y and 'Y± radiations 
Listed {3, ce and Auger radiations 
Omitted {3, ce and Auger radiations"" 
Listed 0 and 0 recoil radiations 
Omitted 0 and 0 recoil radiations 
Listed radiations 
Omitted radiations** 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly(i)xE(i) in its category. 

SF yield is 4.lOE-05. 

y(i)xE(i) 

3.50E-04 
7.95E-03 
3.13E-04 
3.37E-04 
3.44E-04 
1.24E-02 
1.98E-04 
4.90E-02 
7.82E-04 
4.42E-0l 
7.04E-03 
6.86E-03 
6.45E-02 
1.27E-04 
2.29E-03 
3. llE-04 
1.09E-03 
4.66E-04 
2.46E-04 
4.78E-04 
1.87E-04 
2.35E-06 
1.17E-05 
2.50E-04 
2.48E-04 
5.37E-04 

1.05E-03 
7.65E-02 
1.07E-04 
5. llE-Ol 
4.93E-04 
5.98E-0l 
6.00E-04 

Bk-251 daughter, yield 8.0E-02, is radioactive. 
Fm-255 daughter, yield 9.20E-0l, is radioactive. 

1112+ 0.1230 a 2 

0.0600 
(9/2+) 0.0750 y, 

a3 
0.0 

~i ~~Fm(20.07h) 
(7/2+ 

(3/2-) 0.0 

2~~Bk(55.6m) 
as 
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99-Es-256 

Half-life = 25.4 m 
Decay mode(s): {3-

Radiation 
y(i) 

(Bq S)-1 
E(i) 

(MeV) 

08-FEB-90 

y(i)xE(i) 

{3- 1 1.00E+00 5.754E-0l" 5.75E-0l 

Listed {3, ce and Auger radiations 
Listed radiations 

* Average energy (MeV) 

Fm-256 daughter is radioactive. 

2~Es(25.4m) 

(1+) 0.0 

5.75E-0l 
5.75E-01 

~~O+ 0.0 
13; 256,., 

J(x)l"rn( 157 .6m) 
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lOO-Frn-251 "I 14 8.25E-04 4.297E-01 3.54E-04 
ce-K, "I 14 4.44E-04 2.902E-01 1.29E-04 

a: 13-0CT-93 "I 15 1.45E-02 4.531E-01 6.59E-03 
EC, (3+: 24-AUG-90 ce-K, "I 15 2.35E-04 3.136E-01 7.37E-05 

"I 16 9.03E-04 4.61OE-01 4.16E-04 
Half-life = 5.3 h ce-K, "I 16 3.67E-04 3.215E-01 1.18E-04 
Decay mode(s): a, EC, (3+ "I 21 2.46E-04 7.063E-01 1. 73E-04 

"122 8.05E-04 7.221E-01 5.81E-04 
y(i) E(i) ce-K, "I 22 9.01E-05 5.826E-01 5.25E-05 

Radiation (Bq S)-l (MeV) y(i)xE(i) "1 23 3.93E-03 7.696E-01 3.02E-03 
ce-K, "I 23 4.46E-04 6.301E-01 2.81E-04 

a 1 4.69E-05 6.580E+00 3.09E-04 ce-Ll. "I 23 8.16E-05 7.427E-01 6.06E-05 
a recoil 4.69E-05 1.066E-01 5.00E-06 "124 8.64E-04 7. 750E-01 6.70E-04 
a2 1.01E-04 6.640E+00 6.71E-04 ce-K, "I 24 6.07E-05 6.355E-01 3.85E-05 
a recoil 1.01E-04 1.076E-01 1.09E-05 "1 25 4.12E-04 7.750E-01 3.20E-04 
a4 7.94E-05 6.721E+00 5.33E-04 "1 29 6.28E-03 8.333E-01 5.24E-03 
a recoil 7.94E-05 1.089E-01 8.65E-06 ce-K, "129 2.06E-04 6.938E-01 1.43E-04 
a5 6.86E-05 6.764E+00 4.64E-04 "130 1. 18E-03 8.434E-01 9.94E-04 
a recoil 6.86E-05 1.096E-01 7.51E-06 ce-K, "I 30 7.44E-05 7.039E-01 5.24E-05 
a6 8.66E-04 6. 783E+00 5.87E-03 "132 2.19E-02 8.808E-0l 1.93E-02 
a recoil 8.66E-04 1.099E-01 9.52E-05 ce-K, "I 32 3.24E-04 7.413E-01 2.40E-04 
a7 1.57E-02 6.834E+00 1.07E-0l Ce-L1, "I 32 6.11E-05 8.539E-01 5.22E-05 
a recoil 1.57E-02 1.107E-01 1.74E-03 Ce-L2, "I 32 4.02E-05 8.548E-01 3.44E-05 
a8 3.07E-04 6.886E+00 2.UE-03 "1 33 1.28E-03 9.016E-01 1.15E-03 
a recoil 3.07E-04 1. 116E-01 3.42E-05 "1 35 2.75E-04 1.125E+00 3.09E-04 
a9 3.25E-04 6. 930E+00 2.25E-03 "1 36 1.47E-04 1.151E+00 1.70E-04 
a recoil 3.25E-04 1.123E-01 3.65E-05 "137 7.27E-04 1.183E+00 8.60E-04 
all 5.23E-05 7.187E+00 3.76E-04 "139 3.44E-04 1.209E+00 4.16E-04 
a recoil 5.23E-05 1.165E-01 6.09E-06 "1 40 1.37E-03 1.231E+00 1.69E-03 
a 12 1.68E-04 7.253E+00 1.22E-03 "1 43 1.87E-04 1. 251E+00 2.33E-04 
a recoil 1.68E-04 1. 175E-01 1.97E-05 "144 6.38E-04 1. 257E+00 8.02E-04 
a 13 2.71E-04 7.307E+00 1.98E-03 "1 46 3.73E-04 1. 293E+00 4.82E-04 
a recoil 2.71E-04 1.184E-01 3.20E-05 "147 4.12E-04 1. 299E+00 5.36E-04 
ce-L1, "I 3 3.03E-03 2.889E-02 8. 74E-05 Kal X-ray 3.29E-01 1.19lE-01 3.92E-02 
ce-L2, "I 3 3.66E-03 2.975E-02 1.09E-04 Ka2 X-ray 2.12E-01 1.l35E-01 2.41E-02 
Ce-L3, "I 3 2.51E-03 3.507E-02 8.80E-05 KJ31 X-ray 7.86E-02 1.342E-01 1.06E-02 
ce-M, "I 3 2.49E-03 4.989E-02* 1.24E-04 KJ32 X-ray 4.39E-02 1.383E-0l 6.08E-03 
ce-N+, "I 3 9.82E-04 5.500E-02* 5.40E-05 KJ33 X-ray 4.19E-02 1.329E-01 5.56E-03 
ce-L1, "I 4 8.28E-04 4.099E-02 3.39E-05 KJ35 X-ray 3.29E-03 1.350E-01 4.44E-04 
"17 3. 14E-03 3.583E-01 1. 13E-03 La X-ray 2.00E-01 1.60lE-02* 3.20E-03 
ce-K, "I 9 1.45E-04 2.472E-01 3.57E-05 LJ3 X-ray 2.17E-01 2.072E-02* 4.49E-03 
"Ill 9.51E-03 4.254E-01 4.04E-03 L.." X-ray 5.33E-02 2.524E-02* 1. 35E-03 
ce-K, "I 11 1.69E-04 2.894E-01 4.89E-05 Auger-KLL 8.57E-03 8.746E-02* 7.49E-04 
"I 13 3.93E-03 4.804E-01 1.89E-03 Auger-KLX 5.05E-03 1.100E-01* .5.55E-04 
Auger-LMM 2.90E-03 1.257E-02* 3.64E-05 Auger-KXY 8.82E-04 1.289E-01* 1.14E-04 
Auger-LMX 2. 11E-03 1.682E-02* 3.55E-05 Auger-LMM 2.11E-01 1.242E-02* 2.63E-03 
Auger-MXY 1.66E-02 4.754E-03* 7.88E-05 Auger-LMX 1.54E-01 1.679E-02* 2.59E-03 
ce-M, "I 1 5.53E-01 3.048E-03* 1.68E-03 Auger-LXY 2.58E-02 2.027E-02* 5.23E-04 
ce-N+, "I 1 4.29E-01 8.3OOE-03* 3.56E-03 Auger-MXY 1. 71 E+OO 5.236E-03* 8.94E-03 
ce-L1, "I 4 6.88E-02 2.058E-02 1.42E-03 LlE 7.56E-01 1.241E-03* 9.38E-04 
ce-L2, "I 4 2.12E-02 2.146E-02 4.55E-04 
Ce-L3, "I 4 9.9lE-03 2.707E-02 2.68E-04 Listed X, "I and 'Y± radiations 1.55E-01 
ce-M, "I 4 2.56E-02 4.223E-02* 1.08E-03 Omitted X, "I and 'Y± radiations** 2.43E-03 
ce-N+, "I 4 1.00E-02 4.748E-02* 4.77E-04 Listed (3, ce and Auger radiations 3.20E-02 
Ce-L1, "I 5 1.90E-03 3. 130E-02 5.93E-05 Omitted (3, ce and Auger radiations** 1.23E-03 
"18 7.07E-04 2.814E-01 1.99E-04 Listed a and a recoil radiations 1.25E-01 
ce-K, "I 8 1. 18E-03 1.419E-01 1.67E-04 Omitted a and a recoil radiations 1.51E-04 
ce-L1, "I 8 2.21E-04 2.545E-0l 5.63E-05 Listed radiations 3.12E-Ol 
ce-K, "I ~ 4.22E-04 1.679E-01 7.09E-05 Omitted radiations** 3.81E-03 
"1 10 8.25E-03 3.499E-0l 2.89E-03 
ce-K, "I 10 8.35E-03 2.104E-0l 1.76E-03 * Average energy (MeV) 
ce-L1, "I 10 1.55E-03 3.230E-01 5.00E-04 ** Each omitted transition contributes 
Ce-L2, "I 10 2.35E-04 3.239E-01 7.62E-05 <0.100 % to Ly(i)xE(i) in its category. 
ce-M, "I 10 4.43E-04 3.446E-01* 1. 53E-04 
ce-N+, "I 10 1.71E-04 3.499E-0l* 5.97E-05 Cf-247 daughter, yield 1.8E-02, is radioactive. 
"111 3.63E-03 3.758E-01 1.37E-03 Es-251 daughter, yield 9.82E-01, is radioactive. 
ce-K, "I 11 3.09E-03 2.363E-01 7.29E-04 
Ce-L1, "I 11 5.72E-04 3.489E-01 2.ooE-04 
ce-M, "I 11 1.62E-04 3.705E-Ol* 6.01E-05 
ce-K, "I 12 2.08E-04 2.458E-01 5. 11E-05 
"I 13 9.92E-03 4.056E-Ol 4.02E-03 
ce-K, "I 13 1.99E-04 2.661E-01 5.29E-05 
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~i,.\Fm(5.30h) 

(912-) 0.0 

::?J (912,1112) 1.3070 

(912,1112) ~ ~.3013 
(1112+) 

! 
1.2648 

EC, 

(1112+) Y35 YII YIO y, y, 
1.2390 

EC, 

(1312+) 0.9574 

(1112+) 0.8891 

y" YI. EC. 

(912+) 0.7779 
EC, 

Y47 Y .. Y .. y" y", 139 Y.n y,. 133 1:12 y", y,. y" y" y" Y'I 

712-) 0.4614 

"" 
EC 

(1312+) 0.1825 

(1112+) re 0.1140 

~ 
115 YI' YD Yll 

y, 
(712-) 0.0760 

(912+) %,. 0.0557 
y, EC, 

(512-) 0.0317 
y, 

(712+l 0.0083 

~ V llYI EC IO ' ~; 
(312-) 0.0 

'i;Es(33h) 

(912-) 0'738O~ 0<1 

(712-) 0.6780 Y 0<, 

~ 
115 0.5950 y 0<, 

(1112+) 0.551O y 01/2-) 0.5320/ 

(912- J' 0.4804 
YII u, 

(712+) 04272 /.. 

~ IY Y " 103832 a, 

YI' Y7 

(1112+) 0.1221 / 
(912+) 

t, 
0.0550 7 

Y17 Y13 y'r) 
Up 

(712+) 0.0 
an 

';iCf(3.11h) 
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lOO-Fm-256 

Half-life = 157.6 m 
Decay mode(s): SF, a 

y(i) 
Radiation (Bq s)-l 

SF n 3.40E+00 
SF f 1. 84E+00 
SF P'Y 7.94E+00 
SF d 'Y 6.45E+00 
SF 13 5.31E+00 
01 8.lDE-04 
a recoil 8.lDE-04 
02 1.l3E-02 
a recoil 1.l3E-02 
03 6.89E-02 
a recoil 6.89E-02 

SF: 30-0CT-98 
0: 07-FEB-90 

E(i) 
(MeV) y(i)xE(i) 

2. 159E+OO* 7.34E+00 
9.894E+Ol* 1.82E+02 
8.847E-Ol* 7.02E+00 
9.578E-Ol* 6. 17E+00 
1.l89E+00* 6.31E+00 
6.768E+00 5.48E-03 
1.075E-01 8.71E-05 
6.872E+00 7.79E-02 
1.092E-01 1.24E-03 
6.917E+00 4.76E-Ol 
1.099E-01 7.56E-03 

Listed a and a recoil radiations 5.69E-Ol 
Listed radiations 2.03E+02 

* Average energy (MeV) 

SF yield is 9.19E-01. 
Cf-252 daughter, yield 8.1E-02, is radioactive. 

i~Fm(157 .6m) 

0+ 0.0 

SF 
4+ 0.1510 

2+ 0.0457 

0+ 0.0 

2~Cf(2.645y) 
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7.-N-16 

06-0CT-94 

Half-life = 7.13 s 
Decay mode(s): (3-

y(i) 
Radiation (Bq S)-1 

{3- 3 1.06E-02 
{3- 4 4.80E-02 
{3- 5 6.62E-Ol 
{3- 7 2.80E-Ol 
"(7 8.20E-03 
ce-K, "( 9 1.34E-03 
"(10 6.70E-Ol 
"( 12 4.90E-02 
"( 13 7.60E-04 

E(i) 
(MeV) 

6.3l2E-Ol" 
1.463E+00" 
1.943E+00" 
4.980E+00" 
2.74lE+00 
6.048E+00 
6.l29E+00 
7.ll5E+00 
8.869E+00 

Listed X, "( and "(± radiations 
Omitted X, "( and "(± radiations"" 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations"" 
Listed radiations 
Omitted radiations"" 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ly(i)xE(i) in its category. 

0-16 daughter is stable. 

y(i)xE(i) 

6.69E-03 
7.02E-02 
1.29E+00 
1.39E+00 
2.25E-02 
8.llE-03 
4.11E+00 
3.49E-Ol 
6.74E-03 

4.48E+00 
9.20E-03 
2. 76E+00 
6.06E-04 
7.25E+00 
9.80E-03 
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16-8-37 

Half-life = 5.05 m 
Decay mode(s): (3-

y(i) 
Radiation (Bq s)-1 

{3- 4 2.67E-03 
{3- 5 9.39E-Ol 
{3- 7 5.60E-02 
"(4 9.40E-Ol 
"(5 2.63E-03 

E(i) 
(MeV) 

4.287E-Ol" 
7.l70E-Ol· 
2.22lE+00· 
3.l03E+00 
3.74lE+00 

Listed X, "( and "(± radiations 
Omitted X, "( and "(± radiations"" 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations·· 
Listed radiations 
Omitted radiations·" 

* Average energy (MeV) 

24-JUN-93 

y(i)xE(i) 

1.l4E-03 
6.74E-Ol 
1.24E-01 
2.92E+00 
9.85E-03 

2.93E+00 
4.05E-03 
7.99E-Ol 
7.l7E-04 
3.73E+00 
4.77E-03 

** Each omitted transition contributes 
<0.100 % to Ly(i)xE(i) in its category. 

CI-37 daughter is stable. 

~~S(5.05m) 

712-

312+ 

~~Cl(stable ) 

3.7412 

3.1035 

0.0 



17-CI-40 

Half-life = 1.35 m 
Decay mOde(s): (3-

y(i) E(i) 
Radiation (Bq s)-l (MeV) 

(3- 3 2.90E-03 5.623E-01' 
(3- 4 4.55E-02 6.41lE-0l' 
(3- 5 7.74E-03 7.664E-0l' 
(3- 6 1.84E-02 9.250E-01' 
(3- 7 7.74E-03 9.742E-01' 
(3- 8 3.87E-03 1. 163E+OO' 
(3- 9 1.94E-01 1. 262E+OO' 
(3- 10 1.45E-03 1. 376E+00' 
(3- 11 2.8lE-01 1.388E+00' 
(3- 12 1.36E-01 1.493E+00' 
(3- 13 6.20E-02 1. 572E+OO' 
(3- 14 4.65E-02 1.688E+OO· 
(3- 15 1.26E-02 1.770E+00· 
(3- 16 2.03E-02 1.918E+00' 
(3- 17 4.84E-03 2.084E+00' 
(3- 18 1.74E-02 2.252E+00' 
(3- 19 9.68E-03 2.460E+00' 
(3- 20 3.87E-02 2.773E+00' 
(3- 21 8.7lE-02 3.499E+OO' 
'Y5 6.30E-02 6.435E-Ol 
'Y 6 2.44E-02 6.599E-0l 
'Y7 7.88E-03 7.882E-0l 
'Y 8 2.60E-02 8.815E-0l 
'Y 9 4.73E-03 1.051E+00 
'Y 10 2.36E-02 1.063E+00 
'Y 12 4.73E-03 1.157E+00 
'Y 13 7.09E-03 1. 188E+OO 
'Y 14 3.94E-03 1.318E+00 
'Y 16 1.18E-02 1.395E+00 
'Y 17 1.50E-02 1.432E+00 
'Y 18 7.88E-Ol 1.46lE+00 
'Y 19 4.73E-03 1.558E+00 
'Y 20 3.15E-03 1. 580E+00 
'Y 21 9.46E-03 1.589E+00 
'Y 22 2.76E-02 1. 747E+00 
'Y 24 2.60E-02 1. 798E+00 
'Y 25 1.02E-02 2.050E+00 
'Y 26 3.94E-03 2.062E+00 
'Y 27 7.49E-02 2.220E+00 
'Y 28 5.20E-02 2.458E+00 
'Y 29 2.13E-02 2.524E+00 
'Y 30 1.54E-Ol 2.622E+00 
'Y 31 3.04E-Ol 2.840E+00 
'Y 32 1.10E-01 3.101E+00 
'Y 33 4.73E-03 3.208E+00 
'Y 34 3.15E-03 3.356E+00 
'Y 35 1.58E-03 3.51lE+00 
'Y 36 7.88E-03 3.705E+00 
'Y 38 4.02E-02 3.919E+00 
'Y 39 2.36E-03 4.082E+00 
'Y 40 8.67E-03 4. 148E+OO 
'Y 41 1.58E-03 4.324E+00 
'Y 42 4.73E-03 4.769E+00 
'Y 43 3.86E-02 5.880E+00 
'Y 44 3.15E-03 6.053E+00 
'Y 45 2.36E-03 6.339E+OO 
'Y 46 1.58E-03 6.475E+00 

Listed X, 'Y and 'Y± radiations 
Omitted X, 'Y and 'Y± radiations" 
Listed (3, ce and Auger radiations 
Omitted (3, ce and Auger radiations" 

JAERI-Data/Code 99-035 

24-JUN-93 

y(i)xE(i) 

1.63E-03 
2.92E-02 
5.94E-03 
1.70E-02 
7.54E-03 
4.50E-03 
2.44E-Ol 
2.00E-03 
3.90E-Ol 
2.02E-Ol 
9.74E-02 
7.84E-02 
2.23E-02 
3.90E-02 
1.OlE-02 
3.92E-02 
2.38E-02 
1.07E-01 
3.05E-0l 
4.06E-02 
1.6lE-02 
6.21E-03 
2.29E-02 
4.97E-03 
2.5lE-02 
5.47E-03 
8.42E-03 
5.19E-03 
1.65E-02 
2.14E-02 
1.15E+00 
7.37E-03 
4.98E-03 
1.50E-02 
4.82E-02 
4.68E-02 
2.lOE-02 
8.12E-03 
1.66E-Ol 
1.28E-01 
5.37E-02 
4.05E-Ol 
8.64E-Ol 
3.42E-Ol 
1.52E-02 
1.06E-02 
5.53E-03 
2.92E-02 
1.57E-01 
9.65E-03 
3.60E-02 
6.8lE-03 
2.25E-02 
2.27E-01 
1.9lE-02 
1.50E-02 
1.02E-02 

4.00E+00 
1.45E-02 
1.63E+00 
1.45E-03 
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Listed radiations 
Omitted radiations·· 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to 2::y(i) x E(i) in its category. 

Ar-40 daughter is stable. 

5.62E+00 
1.59E-02 
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~1(1.35m) 

2- 00 

6.4760 

6.3390 

6.0536 

5.8804 

5.6087 

IYI4 
5.2701 

5.1658 

~io ____ -tm1, 

0.0 

~Ar(stable) 
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23-V-52 

Half-life = 3.743 m 
Decay mode(s): (3-

y(i) 
Radiation (Bq s)-1 

{3- 6 5.70E-03 
{3- 8 9.92E-01 
1'8 5.88E-03 
1'9 1.00E+00 
1'iO 1.l6E-03 

E(i) 
(MeV) 

4.579E-01* 
1.073E+00* 
1.334E+00 
1.434E+00 
1.531E+00 

Listed X, l' and 1'± radiations 
Omitted X, l' and 1'± radiations** 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations** 
Listed radiations 
Omitted radiations** 

* Average energy (MeV) 

ll-JUL-94 

y(i)xE(i) 

2.61E-03 
1.06E+00 
7.84E-03 
1.43E+00 
1. 78E-03 

1.44E+00 
1.21E-03 
1.07E+00 
9.46E-04 
2.51E+00 
2. 16E-03 

** Each omitted transition contributes 
<0.100 % to L)(i)xE(i) in its category. 

Cr-52 daughter is stable. 

~;V(3.743m) 

3+ 0.0 

2.9648 

2.7678 

)'10 )'8 

1.4341 

0.0 

~Cr(stable) 
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23-V-53 

Half-life = 1.61 m 
Decay mode(s): (3-

y(i) 
Radiation (Bq S)-1 

{3- 1 3.98E-03 
{3- 2 1.10E-01 
{3- 3 8.86E-01 
1'2 7.62E-03 
1'3 3.85E-03 
1'5 3.85E-03 
1'6 8.96E-01 
1'7 1.00E-01 

E(i) 
(MeV) 

7.715E-01* 
8.870E-01* 
1.020E+00* 
2.827E-01 
4.427E-01 
5.636E-01 
1.006E+OO 
1. 289E+00 

Listed X, l' and 1'± radiations 
Omitted X, l' and 1'± radiations** 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations** 
Listed radiations 
Omitted radiations** 

* Average energy (MeV) 

13-DEC-90 

y(i)xE(i) 

3.07E-03 
9.72E-02 
9.04E-01 
2.15E-03 
1.71E-03 
2. 17E-03 
9.01E-01 
1.29E-01 

1.04E+00 
1.39E-03 
1.00E+00 
1.27E-04 
2.04E+00 
1.52E-03 

** Each omitted transition contributes 
<0.100 % to Ly(i)xE(i) in its category. 

Cr-53 daughter is stable. 

~;V(l.61m) 

7/2- 0.0 

1.5366 
13; 

1.2890 
13; 

1.0062 
13i 

Y. y, 

1/2- 0.5635 

y, 

3/2- OJ) 

~!Cr(stable) 



lAERI-Data/Code 99-035 

24-Cr-55 

09-NOV-95 

Half-life = 3.497 m 
Decay mode(s): (3-

y(i) 
Radiation (Bq s)-1 

{3- 5 1.00E+00 
"( 1 1.74E-05 
,,(2 1.33E-05 
"(3 3.70E-04 
"(4 4.07E-06 
"(5 3.14E-05 
"(6 lo11E-06 
,,(7 1.81E-06 

E(i) 
(MeV) 

1.10lE+00" 
1. 260E-0l 
1.402E+00 
lo528E+00 
2.241E+00 
2.253E+00 
2.268E+00 
2.368E+00 

Listed X, "( and "(± radiations 
Omitted X, "( and "(± radiations"" 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations"" 
Listed radiations 
Omitted radiations·· 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to L:Y(i) x E(i) in its category. 

Mn-55 daughter is stable. 

y(i)xE(i) 

1.10E+00 
2.19E-06 
1.87E-05 
5.65E-04 
9.12E-06 
7.08E-05 
2.52E-06 
4.29E-06 

6.73E-04 
5.31E-1O 
1.10E+00 
1. 56E-04 
1.l0E+00 
1.56E-04 
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25-Mn-57 

Half-life = 85.4 s 
Decay mode(s): (3-

y(i) E(i) 
Radiation (Bq s)-1 (MeV) 

{3- 2 1.10E-02 3.930E-01· 
{3- 3 3.99E-03 6.696E-01" 
{3- 4 6.28E-02 8.085E-01" 
{3- 5 2.19E-02 9.676E-0l" 
{3- 6 lo50E-01 1.076E+00· 
{3- 7 7.48E-01 1.134E+00· 
"( 1 loOlE-Ol lo441E-02 
ce-K, "( 1 7.87E-01 7.30lE-03 
"(2 lo39E-01 lo221E-0l 
"(3 1.92E-02 lo365E-0l 
,,(4 2.20E-03 2.303E-01 
"(5 1.70E-03 3.396E-0l 
"(6 2.09E-02 3.523E-01 
"(7 3.96E-03 3.667E-01 
"(9 5. 17E-03 5.699E-01 
"( 10 5.50E-02 6.920E-01 
"(11 2.36E-03 7.064E-01 
"( 12 2.59E-03 8.707E-01 
"( 14 9.35E-04 9.210E-01 
"( 15 lo43E-03 9.927E-01 
"( 16 4.40E-04 lo019E+00 
"( 18 3.24E-03 lo261E+00 
"( 20 2.36E-04 lo359E+00 
"( 21 7.32E-03 lo613E+00 
"( 22 6.60E-05 lo710E+00 
"( 23 1.65E-03 lo725E+00 
K"l X-ray 1.61E-01 6.404E-03 
K"2 X-ray 8.14E-02 6.391E-03 
Ki31 X-ray 2.17E-02 7.058E-03 
Auger-KLL 4.11E-01 5.574E-03" 

Listed X, "( and "(± radiations 
Omitted X, "( and "(± radiations·" 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations"" 
Listed radiations 
Omitted radiations"" 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to L:y(i)xE(i) in its category. 

Fe-57 daughter is stable. 

25-JAN-93 

y(i)xE(i) 

4.31E-03 
2.67E-03 
5.08E-02 
2.12E-02 
lo61E-01 
8.49E-01 
lo46E-03 
5.75E-03 
lo70E-02 
2.63E-03 
5.07E-04 
5. 79E-04 
7.36E-03 
1.45E-03 
2.95E-03 
3.81E-02 
1.67E-03 
2.25E-03 
8.61E-04 
1.42E-03 
4.4BE-04 
4.09E-03 
3.21E-04 
1.18E-02 
1.13E-04 
2.85E-03 
1.03E-03 
5.20E-04 
lo53E-04 
2.29E-03 

9.95E-02 
9.04E-05 
1.1OE+00 
4.31E-03 
1.20E+00 
4.40E-03 



JAERI-Data/Code 99-035 

;;Cr(3.497m) 

3/2-

2.3680 

1.5281 

0.1262 

0.0 

~Mn(stab1e) 

~Mn(85.4s) 

5/2- 0.0 

1.7254 
~; 

1.6273 

'YB 'Y22 'Y20 

1.0072 

~3 
'Y12 

0.7064 
~~ 

'Yl. 'Yl' 'Yll 'Y1O 'Y9 'Y, 

0.3667 
~; 

5/2-
'Y21 

0.1365 

~~ 
3/2- 0.0144 

~; 
112- 0.0 

~Fe( stable i 
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27-Co-62 

Half-life = 1.5 m 
Decay mode(s): {3-

y(i) E(i) 
Radiation (Bq S)-I (MeV) 

{3- 2 1.39E-02 7.186E-Ol* 
{3- 3 3.78E-03 7.876E-0l* 
{3- 4 1.20E-02 8.338E-Ol* 
{3- 5 3.28E-03 8.404E-Ol* 
{3- 6 2.39E-02 8.862E-Ol* 
{3- 7 3.98E-03 9.325E-0l* 
{3- 8 2.57E-Ol 1. 292E+00* 
{3- 9 6.74E-Ol 1. 836E+00* 
{3- 10 4.97E-03 2.409E+OO* 
-y 1 1.11E-01 1.l29E+00 
-y2 8.35E-Ol 1.173E+OO 
-y3 4.17E-03 1.886E+00 
-y4 1.59E-02 1. 985E+00 
-y5 3.34E-03 2.083E+00 
-y6 9.18E-03 2.097E+OO 
-y7 1.47E-01 2.302E+00 
-y8 1.34E-02 2.346E+OO 
-y9 8.35E-03 3.158E+00 
-y1O 2.92E-03 3.271E+00 
-y11 3.76E-03 3.369E+OO 
-y 12 8.35E-04 3.519E+00 
-y 13 3.34E-03 4.063E+00 

Listed X, -y and -y± radiations 
Omitted X, -y and -y± radiations** 
Listed {3, ce and Auger radiations 
Omitted {3, ce and Auger radiations** 
Listed radiations 
Omitted radiations** 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to Ey(i)xE(i) in its category. 

Ni-62 daughter is stable. 

JAERI-Data/Code 99-035 

05-SEP-90 

y(i)xE(i) 

1.00E-02 
2.98E-03 
1.00E-02 
2.76E-03 
2.12E-02 
3.71E-03 
3.3lE-01 
1. 24E+00 
1.20E-02 
1.25E-01 
9. 79E-Ol 
7.88E-03 
3.15E-02 
6.96E-03 
1.93E-02 
3.38E-Ol 
3.13E-02 
2.64E-02 
9.56E-03 
1.27E-02 
2.94E-03 
1.36E-02 

1.6lE+00 
4.69E-07 
1.63E+00 
1.75E-03 
3. 24E+00 
1.75E-03 
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41-Nb-94m 

{3-: 29-JUL-97 
IT: 13-MAY-92 

Half-life = 6.26 m 
Decay mode(s): {3-, IT 

y(i) E(i) 
Radiation (Bq s)-1 (MeV) 

{3- 3 4.96E-03 4.440E-Ol* 
-y 1 3.15E-05 7.020E-0l 
-y2 5.00E-03 8.71OE-01 
-y 1 7.38E-04 4.094E-02 
ce-K, -y 1 5.76E-Ol 2.195E-02 
Ce-Ll, -y 1 1.50E-01 3.824E-02 
Ce-L2, -y 1 2.33E-02 3.848E-02 
Ce-L3, -y 1 1.66E-Ol 3.857E-02 
ce-M, -y 1 6.6lE-02 4.058E-02* 
ce-N+, -y 1 1.22E-02 4.094E-02* 
Kal X-ray 2.37E-Ol 1.662E-02 
Ka2 X-ray 1.24E-Ol 1.652E-02 
K!31 X-ray 3.96E-02 1.862E-02 
K!32 X-ray 9.24E-03 1. 895E-02 
K!33 X-ray 2. 11E-02 1.86lE-02 
La X-ray 1.5lE-02 2.166E-03* 
L!3 X-ray 8.79E-03 2.270E-03* 
Auger-KLL 1.02E-Ol 1.395E-02* 
Auger-KLX 3.89E-02 1.61OE-02* 
Auger-KXY 4.63E-03 1.824E-02* 
Auger-LMM 6.23E-Ol 1.85lE-03* 
Auger-LMX 2.63E-Ol 2.203E-03* 
Auger-LXY 3.08E-02 2.404E-03* 
Auger-MXY l.71E+OO 2.773E-04* 

Listed X, -y and -y± radiations 
Omitted X, -y and -y± radiations** 
Listed {3, ce and Auger radiations 
Omitted {3, ce and Auger radiations** 
Listed radiations 
Omitted radiations** 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to Ey(i)xE(i) in its category. 

Mo-94 daughter, yield 5E-03, is stable. 

y(i)xE(i) 

2.20E-03 
2.2lE-05 
4.35E-03 
3.02E-05 
1.27E-02 
5.75E-03 
8.98E-04 
6.40E-03 
2.68E-03 
5.0lE-04 
3.94E-03 
2.05E-03 
7.37E-04 
1.75E-04 
3.93E-04 
3.28E-05 
2.00E-05 
1.42E-03 
6.27E-04 
8.44E-05 
1.l5E-03 
5.80E-04 
7.40E-05 
4.74E-04 

1.l7E-02 
1.42E-05 
3.55E-02 
1.l3E-05 
4.72E-02 
2.55E-05 

Nb-94 daughter, yield 9.95E-Ol, is radioactive. 



~~Co( 1.5Om) 

2+ 0.0 

13; 

132 

13; 

JAERI-Data/Code 99-035 

"is 

~Ni(stable) 
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4.0632 

3.5189 

2.3019 

1.1729 

0.0 

~':Nb(6.26m) 

3+ 0.0409 

(6)+ 0.0 
94 
4I Nb(2.03E+4y) 

4+ 1.5730 

2+ 0.8710 
/3; 

0+ 0.0 

~o(stable) 



54-Xe-125m 

Half-life = 57 s 
Decay models): IT 

y(i) E(i) 
Radiation (Bq S)-l (MeV) 

"1 1 6.02E-01 1.U3E-01 
ce-K, "1 1 3.30E-01 7.674E-02 
Ce-L1, "1 1 3.90E-02 1.058E-01 
Ce-L2, "1 1 6.85E-03 1.062E-0l 
Ce-L3, "1 1 5.41E-03 1.065E-01 
ce-M, "1 1 1.05E-02 1.104E-01" 
ce-N+, "1 1 2.61E-03 l.U3E-0l" 
"12 1.91E-01 1.414E-0l 
ce-K, "1 2 3.67E-01 1.068E-0l 
ce-L1, "1 2 3.24E-02 1.359E-01 
ce-L2, "12 1.50E-01 1.363E-01 
Ce-L3, "1 2 1.37E-01 1.366E-01 
ce-M, "1 2 7.00E-02 1.405E-01" 
ce-N+, "1 2 1.70E-02 1.414E-01" 
Kat X-ray 3.27E-01 2.978E-02 
Ka2 X-ray 1.76E-01 2.946E-02 
K,al X-ray 6.28E-02 3.362E-02 
K,a2 X-ray 2.09E-02 3.443E-02 
K,a3 X-ray 3.23E-02 3.356E-02 
La X-ray 4.00E-02 4.109E-03" 
L,a X-ray 4.03E-02 4.481E-03" 
Auger-KLL 5.07E-02 2.432E-02" 
Auger-KLX 2.35E-02 2.850E-02" 
Auger-LMM 5.60E-01 3.313E-03" 
Auger-LMX 3.04E-01 4.168E-03" 
Auger-LXY 4.63E-02 4. 779E-03" 
Auger-MXY 1.71E+OO 8.059E-04· 

Listed X, "1 and 'Y± radiations 
Omitted X, "1 and 'Y± radiations"" 
Listed {3, ce and Auger radiations 
Omitted {3, ce and Auger radiations"" 
Listed radiations 
Omitted radiations"" 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to ~y(i) x E(i) in its category. 

Xe-125 daughter is radioactive. 

1255"e( 57 s) 

(912)- 0.2527 

(3/2)+ 0.11 13 

Y1 

(112)+ 0.0 

1~~Xe(l6.9h) 

IAERI-Data/Code 99-035 

10-FEB-94 

y(i)xE(i) 

6.70E-02 
2.54E-02 
4.13E-03 
7.27E-04 
5.76E-04 
1.16E-03 
2.90E-04 
2.71E-02 
3.92E-02 
4.41E-03 
2.04E-02 
1.87E-02 
9.83E-03 
2.40E-03 
9.73E-03 
5.19E-03 
2.llE-03 
7.20E-04 
1.08E-03 
1.64E-04 
1.80E-04 
1.23E-03 
6.69E-04 
1.86E-03 
1.27E-03 
2.21E-04 
1.37E-03 

1.13E-01 
5.82E-05 
1.34E-01 
1.38E-04 
2.47E-01 
1.97E-04 
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54-Xe-127m 

Half-life = 69.2 s 
Decay models): IT 

y(i) E(i) 
Radiation (Bq s)-l (MeV) 

"1 1 6.90E-01 1.246E-01 
ce-K, "1 1 2.66E-01 9.004E-02 
Ce-L1, "1 1 3.21E-02 1.191E-01 
Ce-L2, "1 1 2.79E-03 1.195E-01 
ce-L3, "1 1 1.17E-03 1.198E-0l 
ce-M, "1 1 7.30E-03 1.237E-01" 
ce-N+, "1 1 1.84E-03 1.246E-01* 
"12 3.80E-01 1.725E-01 
ce-K, "1 2 3.48E-01 1.379E-01 
Ce-L1, "1 2 3.25E-02 1.670E-01 
Ce-L2, "1 2 9.95E-02 1.674E-01 
ce-L3, "1 2 8.35E-02 1.677E-01 
ce-M, "1 2 4.71E-02 1.716E-01" 
ce-N+, "1 2 1. 14E-02 1.725E-0l" 
Ka, X-ray 2.88E-01 2.978E-02 
Ka2 X-ray 1.55E-01 2.946E-02 
K,al X-ray 5.53E-02 3.362E-02 
K,a2 X-ray 1.84E-02 3.443E-02 
K,a3 X-ray 2.84E-02 3.356E-02 
Auger-KLL 4.47E-02 2.432E-02" 
Auger-KLX 2.07E-02 2.850E-02" 
Auger-LMM 4.51E-01 3.315E-03" 
Auger-LMX 2.46E-01 4. 170E-03" 
Auger-LXY 3.74E-02 4.781E-03" 
Auger-MXY 1.37E+00 8.071E-04" 

Listed X, "1 and 'Y± radiations 
Omitted X, "1 and 'Y± radiations·" 
Listed {3, ce and Auger radiations 
Omitted {3, ce and Auger radiations"" 
Listed radiations 
Omitted radiations·" 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to ~y(i)XE(i) in its category. 

Xe-127 daughter is radioactive. 

'2~':Xe( 69.28) 

9/2- 0.2971 

Y2 

3/2+ 0.1246 

y, 

112+ 
127 
54Xe(36.4d) 

0.0 

29-JAN-96 

y(i)xE(i) 

8.60E-02 
2.40E-02 
3.82E-03 
3.33E-04 
1.40E-04 
9.02E-04 
2.29E-04 
6.55E-02 
4.80E-02 
5.43E-03 
1.67E-02 
1.40E-02 
8.07E-03 
1.97E-03 
8.57E-03 
4.57E-03 
1.86E-03 
6.34E-04 
9.54E-04 
1.09E-03 
5.89E-04 
1.50E-03 
1.02E-03 
1. 79E-04 
1.UE-03 

1.68E-01 
3.27E-04 
1.29E-01 
1.19E-04 
2.97E-0l 
4.46E-04 



JAERI-Data/Code 99-035 

54-Xe-137 

04-NOV-94 

Half-life = 3.818 m 
Decay mode(s): (3-

y(i) E(i) 
Radiation (Bq S)-1 (MeV) y(i)xE(i) 

(3- 17 7.20E-03 4.787E-0l* 3.45E-03 
(3- 26 3.80E-03 9.529E-01* 3.62E-03 
(3- 28 1.70E-03 1.048E+00* 1. 78E-03 
(3- 32 6.50E-03 1.385E+00* 9.00E-03 
(3- 33 3.04E-01 1. 568E+00* 4.77E-01 
(3- 34 6.70E-01 1.78lE+00* 1. 19E+00 
'Y 1 1.19E-03 2.980E-0l 3. 53E-04 
'Y2 1.40E-03 3.934E-0l 5.52E-04 
'Y3 3.12E-01 4.555E-01 1.42E-0l 
'Y5 8.42E-04 5.947E-01 5.0lE-04 
'Y11 6.24E-03 8.490E-01 5.30E-03 
'Y 12 8.42E-04 9.338E-01 7.87E-04 
'Y 13 2.09E-03 9.822E-01 2.05E-03 
'Y 15 5.43E-04 1.067E+00 5.79E-04 
'Y 16 4.90E-04 1.067E+00 5. 23E-04 
'Y 18 5.12E-04 l.l09E+OO 5.67E-04 
'Y 19 9.24E-04 1.1l4E+00 1.03E-03 
'Y 20 1.07E-03 1.1l9E+00 1.20E-03 
'Y 21 8.42E-04 Ll85E+00 9.98E-04 
'Y 22 4.80E-04 1.196E+OO 5.75E-04 
'Y 27 2.28E-03 1. 273E+00 2.90E-03 
'Y 29 2.93E-04 1.328E+00 3.89E-04 
'Y 30 1. 72E-04 1.46lE+00 2.51E-04 
'Y 33 8.55E-04 1. 570E+00 1.34E-03 
'Y 34 7.18E-04 1. 575E+00 1.13E-03 
'Y 35 1.03E-03 1. 577E+00 1.62E-03 
'Y 37 1.25E-03 1.613E+00 2.0lE-03 
'Y 40 5.30E-04 1.665E+00 8.83E-04 
'Y 46 4.15E-03 1. 783E+00 7.40E-03 
'Y 48 1.62E-04 1.868E+00 3.03E-04 
'Y 50 9.67E-04 1.916E+00 1.85E-03 
'Y 54 1.78E-04 2.000E+00 3.56E-04 
'Y 57 1.03E-04 2.068E+00 2.13E-04 
'Y 58 1.37E-04 2.084E+00 2.86E-04 
'Y 60 1.34E-04 2.099E+00 2.82E-04 
'Y 70 8.11E-04 2.394E+00 1.94E-03 
'Y 74 2.34E-04 2.582E+00 6.04E-04 
'Y 77 1.84E-03 2.850E+00 5.25E-03 
'Y 78 1. 78E-04 2.922E+00 5.20E-04 
'Y 81 1.19E-04 3. 159E+00 3.75E-04 
'Y 89 6.24E-05 3.694E+00 2.3lE-04 

Listed X, 'Y and 'Y± radiations 1.87E-0l 
Omitted X, 'Y and 'Y± radiations·* 3.50E-03 
Listed (3, ce and Auger radiations 1.69E+OO 
Omitted (3, ce and Auger radiations·* 6.69E-03 
Listed radiations 1.88E+00 
Omitted radiations*· l.02E-02 

* Average energy (MeV) 

** Each omitted transition contributes 
<0.100 % to Ly(i)xE(i) in its category. 

Cs-137 daughter is radioactive. 
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JAERI-Data/Code 99-035 

1;~Xe(3.818m) 

7/2 00 -
,~ 

3.9524 

~3 - 3.6941 

WIO - 18. 1S8 3.3775 

~i2 "" - 178 3.1595 
~·IJ -- 3.0373 

WI5 17. --- 2.8500 

/ ~ ~;7 

-----~;8 
170 ----- 154 140 135 115 113 112 

2.0994 

~~ 
3/2+.5/2+ ~ 2.0680 

~~ 1.9163 

~~ 9/2- 1.8679 

~~ • I 1.7835 
11 ~;. 

1.6512 

I "~ ~:..--- 119 122 
t 1.5748 

~;,. 

~ 1.5698 ----- 116 1.5641 

~~ 1.2732 

~ 
~~ ~ 137 1'0 120 11. 118 111 12 1.1847 
~;I ---- 0.8489 

~~ 181 177 160 157 1so 148 146 134 ,),,, 127 121 13 0.4555 .512+ 

~~ 712+ 0.0 

1;~Cs(30.07y) 
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14-W-183m 

Half-life = 5.2 s 
Decay mode(s): IT 

y(i) E(i) 
Radiation (8q S)-1 (MeV) 

'Y 1 6. 13E-02 4.648E-02 
ce-L 1 , 'Y 1 3.33E-01 3.438E-02 
Ce-L2, 'Y 1 4.92E-02 3.494E-02 
Ce-L3, 'Y 1 2.29E-02 3.628E-02 
ce-M, 'Y 1 9.30E-02 4.420E-02* 
ce-N+, 'Y 1 2.83E-02 4.648E-02* 
'Y2 6.76E-02 5.260E-02 
ce-L 1 , 'Y 2 2.53E-01 4.050E-02 
ce-L2, 'Y 2 4.87E-02 4.105E-02 
Ce-L3, 'Y 2 2.91E-02 4.239E-02 
ce-M, 'Y 2 7.65E-02 5.031E-02* 
ce-N+, 'Y 2 2.30E-02 5.260E-02* 

'Y 3 8. 14E-02 9.908E-02 
ce-K, 'Y 3 7.40E-02 2.955E-02 
Ce-Ll, 'Y 3 8.06E-03 8.698E-02 
Ce-L2, 'Y 3 9.99E-02 8.754E-02 
Ce-L3, 'Y 3 8.93E-02 8.887E-02 
ce-M, 'Y 3 4.95E-02 9.680E-02* 
ce-N+, 'Y 3 1.45E-02 9.908E-02* 
'Y4 2.42E-02 1.025E-0l 
ce-K, 'Y 4 6.80E-0l 3.296E-02 
ce-L 1 , 'Y 4 1.67E-01 9.038E-02 
Ce-L2, 'Y 4 1.97E-02 9.094E-02 
Ce-L3, 'Y 4 3.67E-02 9.227E-02 
ce-M, 'Y 4 5.50E-02 1.002E-01* 
ce-N+, 'Y 4 1.71E-02 1.025E-0l* 

'Y 5 1.89E-01 1.079E-0l 
ce-K, 'Y 5 5.75E-01 3.841E-02 
Ce-L l, 'Y 5 8.23E-02 9.583E-02 
Ce-L2, 'Y 5 2.13E-02 9.639E-02 
Ce-L3, 'Y 5 L28E-02 9.773E-02 
ce-M, 'Y 5 2.70E-02 1.057E-0l* 
ce-N+, 'Y 5 8.19E-03 1.079E-0l* 

'Y 6 5.12E-02 1.605E-0l 
ce-K, 'Y 6 1.56E-02 9.100E-02 
Ce-Ll, 'Y 6 1. 71E-03 1.484E-0l 
Ce-L2, 'Y 6 7. OlE-;-03 1.490E-01 
ce-L3, 'Y 6 5.29E-03 1.503E-0l 
ce-M, 'Y 6 3.50E-03 1.582E-01* 
K"'t X-ray 6.45E-01 5.932E-02 
K"'2 X-ray 3.72E-01 5.798E-02 
Ki31 X-ray 1.39E-01 6.724E-02 
Ki32 X-ray 5.55E-02 6.913E-02 
Ki33 X-ray 7.22E-02 6.695E-02 
Ki35 X-ray 3.25E-03 6.769E-02 
L", X-ray 2.58E-01 8.391E-03* 
Li3 X-ray 3.14E-0l 9.728E-03* 
LI' X-ray 5.92E-02 1. 144E-02* 
Auger-KLL 3.56E-02 4.682E-02* 
Auger-KLX 1.93E-02 5.599E-02* 
Auger-KXY 2.99E-03 6.490E-02* 
Auger-LMM 1.01E+00 6.822E-03* 
Auger-LMX 6.38E-01 8.847E-03* 
Auger-LXY 1.03E-01 1.039E-02* 
Auger-MXY 3.73E+00 2.079E-03* 
~E 9.49E-0l 3. 178E-04* 

Listed X, 'Y and 'Y± radiations 
Omitted X, 'Y and 'Y± radiations** 
Listed {3, ce and Auger radiations 
Omitted (3, ce and Auger radiations** 
Listed radiations 

JAERI-Data/Code 99-035 

10-JUL-91 

y(i)xE(i) 

2.85E-03 
1.15E-02 
1.72E-03 
8.30E-04 
4. llE-03 
1.31E-03 
3.56E-03 
1.03E-02 
2.00E-03 
1.23E-03 
3.85E-03 
1.21E-03 
8.07E-03 
2.19E-03 
7.OlE-04 
8.74E-03 
7.93E-03 
4.80E-03 
1. 44E-03 
2.48E-03 
2.24E-02 
1.51E-02 
1.79E-03 
3.39E-03 
5.51E-03 
1.76E-03 
2.04E-02 
2.21E-02 
7.89E-03 
2.05E-03 
1.25E-03 
2.86E-03 
8.84E-04 
8.22E-03 
1.42E-03 
2.53E-04 
1.04E-03 
7.95E-04 
5.54E-04 
3.83E-02 
2.15E-02 
9.37E-03 
3.83E-03 
4.84E-03 
2.20E-04 
2. 17E-03 
3.05E-03 
6.78E-04 
1.67E-03 
1.08E-03 
1.94E-04 
6.89E-03 
5.64E-03 
1.07E-03 
7. 75E-03 
3.02E-04 

1.30E-01 
1.16E-04 
1.79E-01 
1.64E-04 
3.09E-01 
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Omitted radiations** 

* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to 2:y(i)XE(i) in its category. 

W -183 daughter is stable. 

183m,,, 
74 vv(5.2s) 

1112+ 0.3095 

14 

7/2- 0.2070 

15 

5/2- 0.0991 

16 12 

3/2- 0.0465 

13 11 

112- 0.0 
183. .. 
74 W (stable) 

2.80E-04 



14-W-185m 

Half-life = 1.597 m 
Decay mode(s): IT 

y(i) E(i) 
Radiation (Bq s)-1 (MeV) 

1'2 1.69E-03 2.354E-02 
Ce-L1, I' 2 6.88E-02 1.l44E-02 
Ce-L2, I' 2 2.64E-02 1.200E-02 
Ce-L3, I' 2 2.50E-02 1.333E-02 
ce-M, I' 2 2.82E-02 2.126E-02* 
ce-N+, I' 2 1.03E-02 2.354E-02* 
Ce-L1, I' 3 3.04E-02 1.144E-02 
ce-L3, I' 3 1.68E-02 1.333E-02 
ce-M, I' 3 1.29E-02 2.126E-02* 
1'4 7.36E-04 4.229E-02 
Ce-L2, I' 4 5.OlE-02 3.075E-02 
Ce-L3, I' 4 5.62E-02 3.208E-02 
ce-M, I' 4 2.67E-02 4.00lE-02* 
ce-N+, I' 4 7.96E-03 4.229E-02* 
1'5 5.80E-02 6.586E-02 
ce-L1, I' 5 . 5.88E-02 5.376E-02 
ce-L2, I' 5 2.67E-01 5.432E-02 
ce-L3, I' 5 2.64E-01 5.565E-02 
ce-M, I' 5 1.47E-01 6.358E-02* 
ce-N+, I' 5 4.26E-02 6.586E-02* 
1'8 1.05E-03 9.459E-02 

1 9 4.07E-03 1.079E-0l 
ce-K, I' 9 7.32E-03 3.833E-02 
Ce-L2, I' 9 2.07E-03 9.63lE-02 
I' 10 1.02E-03 1.221E-01 
I'll 4.33E-02 1.315E-01 
ce-K, I' 11 6.09E-02 6.203E-02 
Ce-L1, I' 11 1.40E-02 1.195E-0l 
ce-L2, I' 11 3.40E-01 1.200E-01 
Ce-L3, I' 11 2.37E-01 1.213E-0l 
ce-M, I' 11 1.57E-01 1.293E-0l* 
ce-N+, I' 11 4.67E-02 1.315E-0l* 
I' 12 5.89E-03 1. 643E-01 
I' 13 3.26E-02 1.737E-0l 
ce-K, I' 13 8.12E-03 1.042E-0l 
Ce-L2, I' 13 3.15E-03 1.621E-01 
Ce-L3, I' 13 2.30E-03 1.635E-01 
ce-M, I' 13 1.58E-03 1.714E-0l* 
I' 14 8.14E-03 1.879E-01 
ce-K, I' 14 4.05E-03 1.l84E-01 
K"'1 X-ray 4.52E-02 5.932E-02 
K"'2 X-ray 2.60E-02 5.798E-02 
Kt31 X-ray 9.76E-03 6.724E-02 
Kt32 X-ray 3.88E-03 6.913E-02 
Kt33 X-ray 5.06E-03 6.695E-02 
L", X-ray 1.66E-01 8.391E-03* 
Lt3 X-ray 2.19E-01 9. 720E-03* 
L-y X-ray 3.75E-02 1. 134E-02* 
L1) X-ray 3.50E-03 8. 724E-03 
Lt X-ray 5.83E-03 7.387E-03 
Auger-LMM 6.50E-01 6.757E-03* 
Auger-LMX 4.03E-01 8.760E-03* 
Auger-LXY 6.50E-02 1.03lE-02* 
Auger-MXY 2.47E+00 2.027E-03* 
LlE 6.74E-01 3.264E-04* 

Listed X, I' and I'± radiations 
Omitted X, I' and I'± radiations** 
Listed {3, ce and Auger radiations 
Omitted{3, ce and Auger radiations** 
Listed radiations 
Omitted radiations** 

JAERI-Data/Code 99-035 

22-MAR-95 

y(i)xE(i) 

3.98E-05 
7.88E-04 
3.16E-04 
3.34E-04 
6.00E-04 
2.42E-04 
3.48E-04 
2.25E-04 
2.73E-04 
3.llE-05 
1.54E-03 
1.80E-03 
1.07E-03 
3.37E-04 
3.82E-03 
3. 16E-03 
1.45E-02 
1.47E-02 
9.36E-03 
2.81E-03 
9.95E-05 
4.39E-04 
2.81E-04 
1.99E-04 
1.24E-04 
5.70E-03 
3.78E-03 
1.67E-03 
4.08E-02 
2.88E-02 
2.02E-02 
6.15E-03 
9.68E-04 
5.67E-03 
8.45E-04 
5. 11E-04 
3.77E-04 
2.72E-04 
1.53E-03 
4.80E-04 
2.68E-03 
1.51E-03 
6.56E-04 
2.69E-04 
3.39E-04 
1.39E-03 
2.13E-03 
4.25E-04 
3.05E-05 
4.30E-05 
4.39E-03 
3.53E-03 
6.70E-04 
5.00E-03 
2.20E-04 

2.79E-02 
6.51E-05 
1.71E-01 
2.37E-03 
1.98E-01 
2.43E-03 
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* Average energy (MeV) 
** Each omitted transition contributes 

<0.100 % to l:)(i)XE(i) in its category. 

W-185 daughter is radioactive. 

1112+ 01974 

(5/2-) 0.1879 
Y3 

7/2- 0.1737 -

Y14 Yll YIO YR 

(3/2)- 0.0933 

Y9 Y6 

5/2- 0.0658 

Y12 Y4 

(1/2)- 0.0235 

Y13 Y5 Y2 
3/2- 0.0 

1~~W(75.1d) 



~ ;< - I- Iv m 
'l'i' M of- 0 'f 7 L kg 
IlIj r", r}l 
'II! iJIt"7;,-A:"7 A 
~1)'l'iMIit 'r Iv 1:';'- K 
~ 'l'i' lit -t IV mol 
'Jt fl1. iJ ;,- 7" 7 cd 

- l~ -jljj - iii 7-;; -:;, - ;,-- r- -r;;-d - , 

!it 'i', lip JL!{} fillO)SlliiL"l 
I~ J: is :MJl 

!Il iJk !}J( "- Iv '1 Hz s -I 

1) '::'.:L- I- ;,- N rn· kg/s~ 

u: 1) It. fJ " A iJ Iv p" N/m' 

51, 1Mi, 0 min, b, d 
[!t, )1, f'j} 
I) '1 I- Iv I, L 
I- ;,-
'ill + ,y, Iv I- pV 

/)j\ T10Jlliii!'i: u 

I eV~l.o0~IH"IO' "./ 
I u ~1.66054 x 10 '''kg 

3l< 4 SI i: }U~ '!'\'IEH/,I~ 
i'4Hf~iL6ijiLL 

10" 
10" 
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E 
P 
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G 
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k 
h 

do 

d 
c 

m 
/1 

n 

l' 
r 
a 

JO;f-IV -¥-,jJ:$, ~it :/ "- - IV J N'm 
b 

bar 

Gal 

Ci 
R 

fil) 

I *. /il( tJ ~ '7 '1 I-
1t1 A {jl: 11! f\Ij 7 - 0 ;,-

11! ill, ftff. ~ftJJ ;f, IV l-
tfIt 1!l 'H 01 7 7 7 " It: '><\ I" Vi. :t - L 
;:J ;,- Y 7 l' ;,- A ~' - ;I ;,- A 

Ii!! * '7 ;x. - " 
Ii!! 'l! lfj lit T 7, 7 

1 ;,- 1" 7 'J ;,- A "- ;,- I) -
-\0 IV :;.- '7 AiJ\j\!It -\0 IV / '7 A !It 

'It * IV - ;I ;,-

1m Iii: IV 7 A 
" M fl~ ~ 7 v IV 

~)( ** ~ 'i v 1 
~ iii ~ Iii: :/ - or( It- l-

1) N(~IO"dyn) kgf 

I 0,101972 

9,80665 I 

~A,1822 0.453592 

W .l/s 

C A·s 
V W/A 

F e/v 
0 VIA 
S AjV 

Wb V·s 
T Wb/m' 
H WIl/A 
c 

1m cd'sr 
Ix Im/m' 

Bq S -I 

Gy J/kg 
S, '//kg 

Ibf 

O,224HUH 

2,2U462 

I 

I) 
If' ;.., 

F 
L 

rad 

rem 

I A~O.lnm~IO 10 m 

I b~IOOfm'~1O '~m 0 

I bar=O,IMP,,~IOepa 

I Gal~lcm/s2~1O 'm/s2 

I Ci=0.7 :.: lO,utlq 

I R~2,58"10 'C/kg 
I rad~lcGy~lO- 'Gy 

I rt'lll=lcSv=IO 'Sv 

II MPa(-IOlJar) kgf/crn' 

IO.Eln 

!J 0,0980665 

U,10I325 1.0332:3 

I. ,& I -Ii It 'I 'I 11m ljiili'*J ::tl51l&, [ill~ 

fl("~)pJ ID85IffIHTI~J: 0, t: t!.L , I tV 
iO J: (j I u O)irliltCUDA'I'AO)WiJGljm~ 

irti t~ J: -cd: 
2 . i'< 4 I~ It ihi 'It /., 1-. "7 - IV, "- 7 'J 

-Iv (, tJ;:I: H", ~'iS tJ'tl1i\'O)ljl.ii/'t"O),( ~ 
~ -Cli'i'l~Ltco 

3, bar Ii. J IS ,(1J:ilitl*O)ff.JJ '<:~t>Tlll; 

il' I~ JiIi ~ R ~ 0) iJ T :;11) -I~ 51m '" tL "' ~ , 
iSo 

4. E <;' Im~)11L'¥f?m#'( It liar, barniO J: 

(j 'rfnrf'O)'lifIrJ IllmHg,<:~ 2 OJiJ j- :J'I) 

-1~Atl "'~';S 

ulnl 

;),8G923 

0,9li71l41 

mmHg(Torr) Ibf/in'(psi) 

7.51l1l62, 10' 1,15,fI:lk 

7GO 

14,2233 

1.u;~SY 

1\\ It I Pa's(N 's/I11')= 10 P I,f, 7 ;(Ilg/(em's)) 

>!lIJ*<iffl' Im'/s=I()'St(A r -7 A)(ern'/s) 

1.33322 x Ill' 1.J59GI x 10' 1.31579· 10-

6,89476" 10' 7.03070 x 10-' 6,~{J4130 x Ill-' :'1.7149 

J(=lli' erg) kgf'lJ1 kW·h l'ill(dt'~ik) Btu [t·lbl eV 
----~ 

0.101972 2,77778/ 1fJ (J,2:j88~;) ~J.4 7XU / In' (), 737 S(i2 6,24150 Y 10" 

9,80665 2,72407' 10" 2,34270 9,29,187 < I 0' 7,23301 6.12082 x 10'" 

3,fi7098/1O-' 8,:'9999/ 1U' :j41~.l:1 2.05:'22 x 10' 2,24694 -' In" 

4,18605 0.426858 1.16279' 10-" 3,%759"10- 3 :1,()S747 2,61272;< 10'" 

1055,06 107,586 2.930nx10 1 252,042 778,172 (j,585157.IO" 

1.35582 0,138255 3.76616 x 10 0,32389U 1.28506/IU ' 

1.()()218;do-'" 1.63377X IO- co, 4.450S0 x 10 ", :],82743 x 10 '0 1.51857' 10 1.18171< 10- 1
" 

l'al~ 4,18605.1 (Hljj:it) 

4.18,j.l (1!\(~7) 

c 4.liJ55J (15'(') 

~ 4.1868J (1_!;j~71C,,:ti) 

i11>1' I PS(fL.~1J) 

75 kgf·m/s 

735.4~H1W 

li!I. 8q Ci rad '11k Gy 
~~ r--'-----j----

R *fJ; Sv rcm kl: r-----t---~---
J 2,70270-'10 II 

~~ 
¥!l! IUU 
1il 

:1,7 x 10'" 0,01 

3876 

2.58 x 10 1 

.~ 
M 

IUO 

(1,01 


