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Abstract:

Considering the spread of diseases caused by microorganisms, it is important to investigate the
biological effects with the aim of effective control of microorganisms. One of the methods of
studying the induction effects of ionizing radiation on cells and DNA is Monte Carlo simulation.
In this research, using the Geant4-DNA tool, a software has been developed with the aim of
investigating the biological effects on microorganisms caused by ionizing radiation. The
implemented developments include four parts: geometry, radiation source, DNA damage
calculation algorithm, and implementation of a mathematical model of cell repair and estimation
of survival curves. The validation includes the calculation of direct and indirect damages caused
by ionizing radiation (including electron beams of 80 keV to 1 MeV energy, cobalt-60 source and
X-ray with voltage of 150 kV) reached to the DNA of some bacteria, including E. coli, Bacillus
and Salmonella. Most of the results were acceptable and within the range of relative difference of
less than 15%.
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