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Buildup Factors for Rectangular Slab Shields

I. Multiple Scattering Model for Gamma Rays
and It’s Application to Rectangular Slab Shields

by

Hisao Yamakoshi

Abstract

Behaviour of Energy Buildup Factor is well known for such transmitted gamma rays that
have passed through an infinite slab, having infinitely spreaded surfaces with finite thickness, as
a result of uniform incidence of moncdirectional and monoenergitic gamma-ray beam.

Actually however, one must rather be interested in the behaviour of similar quantity for
finite slab because of the fact that finite slab geometry is far more realistic than the infinite one.
As behaviour of Energy Biuldup Factor for finite slab shield has not been clarified yet, both
experimental and theoretical studies are performed to estimate influence of the finiteness on the
Energy Buildup Factor. Results of studies are summarized into an expression for correction factor
to be multiplied on the Energy Biuldup Factor for infinite slabs to yield Energy Buildup Factor
for finite ones. Amount of the correction depends on energy and direction of incident gamma-ray
beam as well as geometry of the slab and position of detector relative to the slab. As an example
of application of the obtained expression on actual problems, prediction of Energy Buildup Factor
is performed for some given sets of values of relevant quantities. Results of prediction are
compared with exprimental results to estimate accuracy of the prediction.

The theoretical study is based on a simple physical model for the mechanism of contribution
of multiple scattering on energy spectrum of transmitted gamma-rays. The model is devised,
from the view point of successive scattering method, so that the expression of energy spectrum
is simple enough to allow one a hand calculation without sacrificing accuracy so much. Validity
of the model is verified by comparing both calculated energy spectrum and calculated angular
distribution of transmitted energy with experimental results or Monte Carlo results in case of

the incident gamma-rays being collimated as a narrow beam.
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