AbstractID: 8468 Title: Large-field sensitivity analysis of a non-cylindrically symmetric
Monte Carlo beam model of a Varian electron accelerator

Purpose: To facilitatethe developmenandcommissioning of radiothergy electronbeammodelsby studyingthe dosimetrc response
of aVarianTrilogy electronacelertorto variatiors of the geometricandelectronbeam pammeters of thetreatmentiead,including
lateral offsets of linac conponentsand lateralandangularoffsetsof theincidentelection beam

Method and Materials: We have performeda sensitvity studyexaminngtheeffect of varyingbeamandgeometic parametersf a
Monte Carlo modelof a VarianTrilogy accekrator. Theaceleratorwasmodeled usinga modified BEAMnNrc packagehatincluded
asymmetriacceleratoend beammocdels. The doseoutputwasmodekdusng DOSXYZnrc. Electron beans weremodeledfor
40x40 cn fields with applicabrsremoved. Profil esat dma and in thebremsstrahing regionwerecalculated for 4, 12,and20 MeV
configurations.

Results: Thedosedistributionswereevaluatedfor flatnesssymnetry, andOAR. Scatteringoil thicknesshada negligible effecton
dmax profiles, butincreagdthebremsstralung producton rate. A 3 mmshft in theinterfoil distancehada 5% effectonthe OAR at
12cm,but only 2% at5 cm radius. Profilesin the brensstraliung region help differentiate betweersimilar dmax behavia for changes
in incidert electronangk and lateral secondangcdtering foil postion. A 4 mm variationin the electon spotsizehada negligible
effectonthe4 MeV dosedistribution,but variedthe flatnessof the 12 and20 MeV beamsby 2% and5%, respectively.

Conclusion: Lateral andangula offsets of beamandacceleratocomponetshavestrong effectson dosedistributions,andnee to be
includedin anyhigh-acairacy electronbeammodel Largefieldswithout applicators andbremsstrahlungrofilescangive additional
insight into how parametershould be adjusted whencommissioring a Monte Carlobeammodel.
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