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beam model of a Siemens Primus accelerator

Purpose: To facilitatethe development andcommissioning of radiotherapyacceleratorbeammodels by studyingtheimpactof the
variation of geometric andelectronbeamparameterson photon doseand fluenceoutputfor a SiemensPrimusaccelerator. In
particular, theimpactof lateral offsetsof linaccomponentsand lateraland angularoffsetsof theelectron beamwere examined.

Method and Materials: We have performeda sensitivity studyexamining theeffect of varyingbeamandgeometric parametersof a
Monte Carlo modelof a SiemensPrimus accelerator.Theaccelerator anddose outputwere modeled using BEAMnrc and
DOSXYZnrc, respectively.TheBEAMnrc packagewasmodified to allow for linear offsetsof individual acceleratorcomponents,and
lateraland angularoffsetsof theincidentelectron beam. Dosedistributionswerestudied for 40 x 40 cm2 fields. Flatness,symmetry,
OAR, and profi le slope werestudied.

Results: Theelectron beamparameters having thegreatesteffecton theresulting dosedistributionswere foundto beelectronenergy
andangle of incidence,ashigh as5% for a 0.25o deflection,with lateraloffsetof theelectron beamand spotsizehavinga smaller
impact. Variationsin target thicknesswerefoundto havea lessereffectthanfoundin previousstudiesfor electron beams. Small (~2
mm) lateral offsets of theflatteningfil ter alteredtheOAR by 5% for 6 MV and asmuchas25%for 18 MV.

Conclusion: Usinglargefields allows treatmentheaddetailsto bemoreeasily extracted. Lateralandangularoffsetsof beamand
acceleratorcomponentshave strong effectson dosedistributions,and needto beincludedin anyhigh-accuracy beammodel. Having
a table catalogingtheimpact of model parameters on doseoutput cangreatly facilitatebeam modelcommissioning.
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