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A RADIONUCLIDE DECAY DATA BASE - INDEX AND SUMMARY TABLE
.

D. C. Kocher

ABSTRACT

f

This report provides an index and summary table for an extensive

data base of evaluated radioactive decay data for approximately 500

radionuclides of potential importance in assessing radiological impacts

on the general public or occupationally exposed individuals. For each

radionuclide, the summary table gives the radionuclide name, half eife,

and the average energy per decay for the emitted alpha particles, elec-

trons, and photons.

.

1. INTRODUCTION
.

Sinca 1976, the author has been concerned with the evaluation and

compilation of radioactive decay data from the point of view of its

application to radiation dosimetry and radiological assessments. The

purpose of this work has been to develop a data base of evaluated decay

data for a large number of radionuclides for use in various radiological

assessment applications by the U. S. Nuclear Regulatory Commission (NRC)

and by the Technology Assessments Section of the Health and Safety Re-
.

search Division at Oak Ridge National Laboratory.

Initially, an evaluated decay data base was prepared for 240 radio-.

nuclides of potential importance in routine releases of effluents from

nuclear fuel cycle facilities.1 This data base was used to calculate

1
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dose-rate conversion factors for external exposure to radionuclides dis- .

2 4persed in the environment ,3 and to calculate dosimetric 5 factors ,5

and dose conversion factors ,7 for internal exposure to inhaled or in-6

gested radionuclides.
A

Following publication of the data in ref. 1, the data base has been

continually expanded and updated. In addition to the radionuclides of

interest in the nuclear fuel cycle, the prec at data base comprises most

of the radionuclides occurring naturally is: the environment, those of

current interest in nuclear medicine and fusion reactor technology, and

a selection of additional radionuclides of interest to Committee 2 of

the International Commission on Radiological Protection for the estima-

tion of annual limits of intake and derived air concentrations for

occupationally exposed individuals. The data base now includes approxi-
,

mately 500 radionuclides. Complete documentation for the current data

base is provided in ref. 8, which contains tables of the decay data for -

each radionuclide, giving the energies and intensities for each of the

emitted radiations, and information on decay chains and branching frac-

tions for radionuclides with radioactive progeny. The current data base

is available in a simple, computer-readable format from the Radiation

Shielding Information Center (RSIC) at Oak Ridge National Laboratory.*

The nare of the data library at RSIC is NFCLIST, and the code number for

the file is DLC62.
.

.

*
,

P

| * Mailing address: Radiation Shielding Information Center, Oak
Ridge National Laboratory,.P. O. Box X, Oak Ridge, TN 37830.

t
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2. INDEX AND SUMMARY TABLE.

The purpose of this report, prepared at the request of the NRC, is
,

to provide a summsry of the radioactive decay data contained in the cur-

rent data base in a format not previously used in refs. 1 and 8. Rather

than listing separately the energies and intensities for each of the

emitted radiations from a given radionuclide, this report presents a

summary of the decay data by tabulating the average energies per decay

for each of the different types of emitted radiations. This tabulation

is given in the Appendix. Each radionuclide is identified by the name

and half-life. The average energies of the emitted radiations in MeV

per decay are then given for alpha particles, electrons, and photons.

In addition to the average energy per decay for all electrons, separate

average energies are giver. for the continuous spectra of beta particles
,

and positrons from beta decay and for discrete Auger and internal con-

$' version electrons. For a given radiation type denoted by m, the average

energy 5" in MeV per decay is given by

m

5" = [1fyEy,
i=

where

fy = intensity of the ig radiation of type m in number per decay,

Ey=energyoftheigradiationoftypeminMeV,

n,= number of radiations of type m.
.

The energies and intensities for the individual radiations of a given

type are those given in the data tables in ref. 8.*
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The average energies per decay for the different radiation types

from a given radionuclide are potentially quite useful in applications
.

where the energy distribution of the individual radiations is not impor-

tant. In internal dosimetry, for example, alpha particles and electrons

are radiations which are usually regarded as non penetrating in tissue,

so that all such radiations emitted by radionuclides deposited in a

given body organ are assumed to be absorbed in that organ. For these

radiations, therefore, the dosimetric 5 factors, which give the dose

equivalent to a target organ per unit residence of a radionuclide in a

source organ (e.g. , in units of rem /pCi-day), are nonzero only for tar-

get organs which are the same as the source organs, and the values of

the S factors are simply proportional to the average energy per decay

divided by the mass of the organ. As another example, the average
.

energies per decay for the different radiation types are useful in prob-

lems involving decay heat in a nuclear reactor or energy deposition in -

,

materials used to shield a radiation source.

We caution that there are many applications where use of the aver-

. age energy per decay is not appropriate. In exte nal dosimetry, for

example, the absorbed dose in a given body organ from photons and elec-
:

trons emitted by radionuclides outside the body depends on the energy

distribution and not the average energy,2,3 because the propagation of

these radiations through the medium between the source and the location

of the exposed individual and then through the body tissues to the body'

*

organ is energy dependent. Similarly in internal dositnetry, the dosime-

tric 5 factors for photons depend on the propagation of the radiations ,

through body tissues, and, thus, depend on the energy distribution of

the emitted photons.
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