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Monte Carlo Calculation of cosmic background and solar gamma rays dose in
the International Space Station (ISS)

Arezoo riahi, Mohammad Reza Rezaie ”
1- Department of Nuclear Engineering, Faculty of Sciences and Modern Technologies, Graduate University of Advanced
Technology, Kerman, Iran

Abstract

ISS space station personnel despite the space station chambers are still exposed to cosmic particles, cosmic background
and solar gamma radiation. The purpose of this study is to calculate the effective dose of ISS space station personnel to
further protect them from radiation and hazards. For this purpose, simulation with MCNPX code based on Monte Carlo
methods is used. In this coding, the geometry of the space station Destiny module is fully defined, the human phantom is
placed inside it and the dose of cosmic gamma background and solar gamma activity was calculated. The results show that
the effective annual dose of the whole body due to gamma radiation of the cosmic background is in the range of 1.52-
6.06 mSV/y' this dose is in addition to the dose of other cosmic particles .Also, the effective annual dose by the whole

body due to solar gamma radiation is 9.9 nSv/y. For code validation the dose of stomach wall in ISS at 10 MeV energy
was calculated (23.5 pGy.cm?) which is consistent with the ICRP 116 report for this condition (23 pGy.cm?)

Keywords: International Space Station (1SS), Cosmic Gamma Background, MCNPX Code Simulation, Phantom, Solar
Gamma Ray
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