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ABSTRACT

21577

Conversion factors are presented in graphical form for the conven-

ient calculation of gamma ray field strength in terms of the recom-

mended units of exposure dose: ergs per gram, referenced to carbon.

. INTRODUCTION

The design of a nuclear-powered space vehicle includes
as an essential component, a radiation shield. The per-
formance of such a shield must be specified both to the
shield designer and to the payload d:signer. In the past,
a wide variety of terms and methods have been employed
to describe radiation and radiation effects. In an attempt to
render the technical radiation effects ata to be published
in the future intelligible to all concern:d, the Radiation Ef-
fects Information Center (REIC) at Battelle Memorial In-
stitute has published a standard terminology for use in all

REIC publications (Ref. 1). This standard is consistent
with the recommendations of the ANP Advisory Commit-
tee for Nuclear Measurements and Standards (Ref. 2).

Use of the REIC standard terminology for specifying
the design performance of reactor shields and also for
specifying the radiation tolerance of spacecraft compo-
nents will contribute to the orderly development of the
nuclear-powered unmanned spacecraft required for plan-
etary exploration.
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il. REIC STANDARD TERMINOLOGY

The terminology adopted by REIC for specification of
gamma ray data is as follows:

“(1) All gamma ray exposures will be reported in terms
of the field, through its interaction with a refer-
ence material. The unit agreed upon is ergs per
gram, referenced to carbon. The exposure dose is
designated as ergs g-(C).

L

“(4) Where the total energy absorption in the sample
has been calculated, it will be reported.

“(5) The terms ‘absorbed dose’ and ‘absorbed-dose rate’
will be used in those cases in which the energy
absorbed in a material is reported. Otherwise, the
terms ‘exposure dose’ or ‘exposure-dose rate’ will
be used (Ref. 1—p. 2)”

The exposure dose unit ergs g (C) is precisely defined
as “equivalent to the energy absorbed from an x- or
gamma-ray field per unit mass of a limitingly small
volume of carbon under conditions of electronic equi-
librium. A graphite-wall CO. filled ion chamber is the
recommended working standard for measuring radiation
fields in terms of this unit (Ref. 1—p. 4).

ll. FLUX TO DOSE RATE CONVERSION FACTORS

The most useful fux to dose rate conversion factors
are those which relate either the number flux or the
energy flux directly to exposure dose rate in terms of the
standard unit.

Figure 1 is a plot of the value of the energy flux to dose
rate conversion factor, ergs g7'(C)/Mev cm™, as a function
of gamma ray photon energy. Figure 2 is a plot of the
value of the number flux to dose rate conversion factor,
ergs g'(C)/photon cm?, as a function of the gamma ray
photon energy.

The curves shown in Figures 1 and 2 were drawn
through point values calculated from the erg g-*(C) equiv-
alent of a roentgen given by Burris (Ref. 2) and by Gold-
stein (Ref. 3—p. 13), and from the tabulation of the
energy dependent Mev cm equivalents of a roentgen
given by Goldstein (Ref. 3—p. 17). Consistent units for
time are assumed in both the flux and the dose rate,
hence time units do not appear in the conversion
factors.
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Fic. 1. Energy flux to dose rate conversion factor
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CONVERSION FACTOR, erg g~'(C) /photon cm~2
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Fig. 2. Number flux to dose rate conversion factor



