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Age-dependent protection quantities for external

neutron irradiation using ICRP recommendation

Rahim Khabaz, Mohammadamin Atabay
Department of physics, Faculty of Sciences, Golestan University, Gorgan, Iran

Abstract:

In this study, based on the recommendation by the International Commission on
Radiological Protection (ICRP), equivalent doses and effective doses for different
ages obtained for external neutron sources. The calculations at 28 neutron
energies from 1x 10° MeV to 20 MeV are carried out for 4 irradiation
geometries: anterior-posterior, posterior-anterior, right lateral and left lateral. An
age-dependent anthropomorphic mathematical phantom series of six groups:
newborn, 1, 5, 10, 15 years old and adult is used with the Monte Carlo computer
code MCNPX-2.6 for the dose evaluations. The results are compared with those in
ICRP Publication 116 and are in good agreement. At each stage, the effective dose
was calculated according to the tissue weight factor (WR) published by ICRP60,
ICRP74 and ICRP116 and the results were compared with ICRP116
recommendation, which had a relatively good agreement at low and medium
energies, but at high energies the difference was up to 30%.

Keywords: Equivalent dose, Effective dose, MCNPX-2.6, Neutron Source.
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