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Abstract
Radiation therapy for cancer patients requires high accuracy in beam delivery due to high dose being delivered to the patients
especially treatment with high energy electron beam of linear accelerator. The interactions between electrons and medium are
more complex than those of high-energy X-rays. This study aimed to compare dose distribution in water phantom from measured
doses detected by ionization chamber with calculated doses computed by Monte Carlo method. In this study, the Monte Carlo
simulation of 9 MeV electron beam used a standard field size of 15x15 cm” for linear accelerator (LINAC) with EGSnrc code
system which included BEAMnrc for simulating interactions within LINAC head and DOSXYZnrc code for simulating

interactions of electrons in water phantom. The Monte Carlo simulation indicated averaged initial interaction energy ranged from
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9.4 to 11 MeV and used Gaussians distribution of electron beam ranged from 0.05 to 0.15 cm. The results of Monte Carlo

simulation and measurement data was compared at depth R, , R, and practical range (RP) in water phantom. The result showed

90

an averaged initial interaction energy of 10.8 MeV with Gaussians distribution of electron beam of approximately 0.05 cm

which was similar to measurement data with difference at the depth of R, , R, and Rp, which were 0.047, 0.004, and 0.004

907

cm, respectively. The study showed that Monte Carlo simulation is capable of calculating dose distribution in accordance with

measurement data and can be used to assess accuracy of prescribed doses for patient treatment.

Keywords: Monte Carlo simulation, electron beam, EGSnrc
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