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Study gamma-rays depth-dose in the range of 0.026 50 MeV in phantom muscle

tissue, using the MCNP4C code

Khorasani-nejad, Seyedeh Zahra & Tavakoli-anbaranHosein

Department of Nuclear Physics, Faculty of Physics, Shahrood University of Technology, Shahrood

Abstract

One of the important applications of gamma-rays in nuclear medicine is the use of them in diagnosis and
treatment. In these application and issues related to protecting employees versus gamma-ray, these should be
clear, the amount of absorbed radiation in a certain volume and a different depth of the human body associated
with it energy distribution which it means depth dosimetry.In the present work, phantom muscle tissue with 1.05
g.cmi® in density have been simulated by Monte Carlo method, using MCNP code. The calculates related to
dose and depth-dose have been done by F6:P tally for a gamma-ray beam in the range of 0.025 to 50 MeV
which use in nuclear medicine. According to the result curves of depth-dose, it was observed which, depth-dose
curves dopes are so different with each other for the beams of low-energy gamma-ray and with increasing
energy, percentage of depth-dose varies with the same slope and is nearly equal.
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Abstract

The Dos of Gamma ray is in fact the amount of enéngt the ray transmits to the unite
mass of substance when a crossing of that in seawtions that the major of them are:
Photoelectric, Compton, paire productiem that it Causes ionization and excitation of
electrons and the Transmission of energy.

The human body has different tissues and so dedeodevhich part of the body is
radiated, radiation has different effect on theaadnt tissues.

This subject shows the importance of the measurememepth-dose and angular
distribution of that in different tissues and dsigy of possible statues.

In this research by using of Monte Carlo simulateod MCNP-4C Code that have the
power of porting of photons’ particles, electrondameutron dependently and
independently, the simulation of soft tissue, Bdaeand muscle have been done.
Details of the geometry of problem, spring progsrtand the component of the body
tissues have been defined and by using that, traueinof Depth-Dose and angular
distribution of that in range of energy between5:82 MeV have been simulated by
Monte Carlo method.

Then, the effect of dimension of phantom in Dosd angular distribution has been
investigated in different tissues.

By using of results from Monte Carlo simulationps®experiments have been done in
the water phantom that was equal to the body tsssue

Comparisons of Monte Carlo simulation and experi@lenesults have a good
agreement

So we can use Monte Carlo simulation for calcugadose in every tissue with every
size whereas measurement of Dose by experimentdloohén some tissues are very

hard and sometime even it's impossible.

Keywords: DepthDose, angular distributiodjuman tissue, gamma Raywlonte Carlo

simulation



