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Abstract

This research aims to evaluate the efficiency of ordinary concrete and magnetite steel concrete as
materials for gamma-ray shielding at an energy of 662 keV using the PHITS program, which is a Monte Carlo
simulation software. The Adult Mele Mesh-type reference computational phantom (MRCP-AM) was used as
a digital human model. The simulation results indicate that magnetite steel concrete exhibits higher values
for mass attenuation coefficient, atomic number, and electron density compared to ordinary concretes,
suggesting a superior ability to shield gamma radiation. Furthermore, the effective dose rate demonstrates
that employing magnetite steel concretes as a shielding material helps to reduce absorbed dose in various
organs of the body. The organs with the highest absorbed dose are the testis, heart, lungs, liver, and brain,
respectively. These findings indicate that magnetite steel concretes offer greater potential for gamma-ray
shielding compared to ordinary concrete, rendering it suitable for use as an efficient and radiation shielding

material.
Keywords: Gamma ray, Monte Carlo, Concretes, PHITS, Computational phantom
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