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Radiation Transport Simulation in Gamma Irradiator Systems Using EGS4 Monte

Carlo Code and Dose Mapping Calculations Based on Point Kernel Technique.

ABSTRACT

For technical, legal and economical considerations, dose distribution is one of the
most important operational parameters of gamma irradiator systems. In practice, the
dose measurements may be met with certain degree of difficulty when dissimilar
dosimeter material and product, or nonaccessibility of the desired dosimetry position is
encountered. On the other hand for irradiator design purposes, dose distribution may
be obtained by mathematical modelling of the radiation transport and dose distribution
in the irradiator systems.

In this project a series of computer codes based on point kernel technique and
also Monte Carlo method have been developed. These codes perform radiation
transport calculations for irradiator systems having cartesian, cylinderical and mixed
geometries. In this work in the Monte carlo calculations, the computer code "EGS4" has
been applied to a radiation processing type Problem. This code has to be accompanied
by a specific user code. The set of codes developed include: GCELLS, DOSMAPM,
DOSMAPC2 which simulate the radiation transport in gamma irradiator systems having
cylinderical, cartesian, and mixed geometries, respectively. The program "DOSMAP3"
based on point kernel technique, has been also developed for dose rate mapping
calculations in carrier type gamma irradiators. Another computer program
"CYLDETM?" as a user code for EGS4 has been also developed to simulate dose
variations near the interface of heterogeneous media in gamma irradiator systems. In
addition a system of computer codes "PRODMIX" has been developed which calculates
the absorbed dose in the products with different densities.

Validation studies of the calculated results versus experimental dosimetry has
been performed and good agreement has been obtained. The experimental verification
has been carried out at the radiation facilities, IR136 and GC-220, of the Gamma
Irradiation Center (GIC)of Atomic Energy Organization of Iran (AEOI). The dosimetry
systems utilized included Fricke, clear perspex and Gaf-Chromic films. The developed
computer codes may be applied to irradiator design, irradiator performance assessment,
irradiator operation optimization, incremental product dose monitoring and irradiator
computer control tasks.
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