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concentration of a particular stable is
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For each radionuclide the am
radioactivity induced is '
the number of nuclei of
stable isotope, the n
that are available to interac

ability that a neutron wil

a target nucleus, Every neutron t
enters the sample does not interact w
anucleus, of course; the spacing between

'
th

the nuclei is so large compared with b
the size of the nuclei and the size of the
nentrons that most of the neutrons will
pass right through the sample. Only
when a neutron comes fairly close to a
nucleus does it have a chance to be
absorbed. In somewhat oversimplified
terms, the probability of an interac-
tion between an incoming particle and
a target nucleus is proportional to the
apparent cross-sectional area presented
by the target. According to this analogy
the probability of a ne
teraction is called the cross section of the
interaction and has the dimensions of an

ron-nucleus in-

area.

The number of radicactive nuclei in
an irradiated sample also depends on
how long the sample was exposed to the
neutrons and on the characteristic decay
rate of the radioactive nuclei, which

gin to (Il‘k';l}’ as soon as llll!_v are pro-
duced. The net rate of production of a
radionuclide is equal to its gross produc-
tion rate minus its decay rate. The radio-
nuclide to be measured is usually not
present in the original sample; conse-
quently during ion the gross pro-
duction rate initially far exceeds the
decay rate. These two rates approach
each other at an exponential rate that
depends on the half-life of the radionu-
clide. (The half-life is the characteristic
time required for half of the nuclei in a
population of radioactive atoms to de-
cay.) In time the net rate of production
will be zero, and no more radioactivity
will be produced. This phenomenon is
called saturation.

In practice the sample is exposed to
neutrons long enough to produce a mea-
surable activity of the particular “indi-
cator” radionuclide formed by the ele-
ment that is being assayed; then the
sample is removed from the irradiation
zone and its induced radioactivity is
measured. Activation ceases when the
sample is removed, and in time all the
induced radioactivity will decay. Thus
the amount of each radionuclide present
at any time after neutron bombardment
is influenced by those factors that are
fixed for a given sample (the number of

rad
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