AbstractID: 7198 Title: Sensitivity analysis of a non-cylindrically symmetric Monte Carlo
beam model of a Siemens Primus accelerator

Purpose: To facilitatethe devebpmer andcommissioning of radioherapyacceleatorbeammodek by studyingtheimpactof the
variation of geometic andelectronbeamparaneterson phobn doseand fluenceoutputfor a SiemendPrimusaccéerator. In
paricular, theimpactof laterd offsetsof linaccomponentsnd lateraland angularoffsetsof the electon beamwere examned.

Method and Materials: We have performeda sensitvity studyexaminng the effect of varyingbeamandgeometic parametersf a
Monte Carlo modelof a SiemengPrimus accelerator.The accéeraor anddos outputwere modekd using BEAMnrc and
DOSXYZnre, respectively. The BEAMnrc packagevasmodified to allow for linear offsetsof individud acceleratoicomponerts, and
lateraland angularoffsetsof theincidentelectron beam. Dosedistribuionswerestudied for 40 x 40 cn? fields. Flatnesssymmetry,
OAR, and prdfile slope werestudied.

Results: Theeledron beamparaneers having the greatesteffecton theresuting dosedistributionswere foundto be electronenergy
andangle of incidence,ashigh as5% for a 0.25 deflection, with lateraloffsetof the eledron beamand spotsize havinga smaler
impad. Variaionsin targe thicknessverefoundto havealessereffectthanfoundin previousstudiesfor electon beams. Small (~2
mm) laterl offsets of theflatteningfil ter alteredthe OAR by 5% for 6 MV and asmuchas25%for 18 MV.

Conclusion: Usinglargefields allows treamentheaddetailsto bemoreeasily extracted Lateralandangularoffsetsof beamand
acceleatorcomponentshave strorg effects on dosedistributions, and needto beincludedin any high-accuracy beammodel. Having
atable caalogingtheimpad of model parametes on doseoutput cangreaty facilitatebean modelcommissioing.
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