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Monte Carlo beam model of a Varian electron accelerator

Purpose: To facilitatethedevelopmentandcommissioning of radiotherapy electronbeammodelsby studyingthedosimetric response
of a VarianTrilogy electronacceleratorto variations of thegeometricandelectronbeamparameters of thetreatmenthead,including
lateraloffsets of linac componentsand lateralandangularoffsetsof theincidentelectron beam.

Method and Materials: We have performeda sensitivity studyexamining theeffect of varyingbeamandgeometric parametersof a
Monte Carlo modelof a VarianTrilogy accelerator. Theacceleratorwasmodeled usinga modifiedBEAMnrc packagethatincluded
asymmetricacceleratorand beammodels. Thedoseoutputwasmodeledusing DOSXYZnrc. Electron beams weremodeledfor
40x40 cm2 fields with applicatorsremoved.Profilesat dmax and in thebremsstrahlungregionwerecalculated for 4, 12,and20 MeV
configurations.

Results: Thedosedistributionswereevaluatedfor flatness,symmetry, andOAR. Scatteringfoil thicknesshada negligible effect on
dmax profiles,but increasedthebremsstrahlungproduction rate. A 3 mm shift in theinterfoil distancehada 5% effecton theOAR at
12 cm,but only 2% at 5 cm radius. Profilesin thebremsstrahlung region helpdifferentiate betweensimilardmax behavior for changes
in incident electronangle and lateral secondaryscattering foil position. A 4 mm variation in theelectron spotsizehada negligible
effecton the4 MeV dosedistribution,but variedthe flatnessof the12 and20 MeV beamsby 2% and5%,respectively.

Conclusion: Lateral andangular offsets of beamandacceleratorcomponentshavestrongeffectson dosedistributions,andneed to be
includedin anyhigh-accuracy electronbeammodel. Largefieldswithout applicators andbremsstrahlungprofilescangive additional
insight into howparametersshould beadjustedwhencommissioning a Monte Carlobeammodel.
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