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Abstract

Background and Objective: Simulation using Monte Carlo
technique is a practical method for assessment of the
characteristics of the clinical photon beam from the treatment
head. The accuracy of the simulation results is based on the
validation of the Monte Carlo models used in the calculation.
This study validated the simulation with BEAMnrc code for
6MV energy.

Subjects and Methods: The accelerators of Varian Clinic
2100C/D for photon beam 6MV were simulated using the
BEAMNrc code system. A cylindrical mono energetic with 5.7,
5.9, 6MV energies and 1, 2, 3mm radius were applied. Two
phase space files were scored below the exit window and above
the phantom then analyzed the beam characteristics using
BEAMdp and calculated the percentage depth dose and profile
at 10cm using DOSXYZ code. In this work, measurements
were performed using 0.13cc ion chamber inside a water
phantom with dimension 50x50x50cm®. At the end of
simulation, the results of the measured data were compared
using gamma index with criteria 2%/2mm.

Result: By increasing the electron energy, percentage depth
dose in buildup region was reduced and became closer to
measurements. With increasing the diameter of the electron
source, the photons were diverged and the edges of the profiles
showed a sharp drop compared to the dose measurements.
Conclusion:  Finally good agreement (gamma index
within2%/2mm) between the measurements and simulations
was achieved for field sizes of 4x4 ,10x10 and 30x30cm? with
radial of incident electrons 0.2cm at source surface distances of
100cm.

Key Words: Radiotherapy, validation, mega-voltage photon
beams, BEAMNnNrc simulation, Linear Accelerator.

»Please cite this paper as:

Chegeni N, Hosseini Kh, _Shahbazian H, Maskani R, Hoseini-Ghafarokhi M,
Mirkhaghani F, Raja Eskandari S. Examination How the Dependence of the
Mega Voltage Photon Parameters in Radiotherapy of the Tumors using
BEAMnNrc Code. Jundishapur Sci Med J 2016;15(5):551-561.

Revised: Aug 26, 2016 Accepted: Sep 17, 2016

1790 0 5 lani 10 6490 ujgu&b‘;ﬂ'x‘ﬂki@


http://www.ncbi.nlm.nih.gov/pubmed/?term=Shahbazian%20H%5Bauth%5D
Tel:+989161110506

