AbstractlD:6408Title: DoseVariationsfrom Passvely ScatteredProtonBeansdueto
Changsin BeamSizeand Orientation

Purpose: For passivelyscatered proton beamdelivery, day-to-day fluctuationsin beamsize extractedfrom the proton accderator
andchangesto the orientationof an elliptical beamprofile may causevariationsin the delivereddose. The pumposeof this study was
to detemine the magntude of the variationsin the dos delivereddueto changesn sizeand orientation of the beamthatis injected
into the treatmennozzle.

Method and Materials. A model of a clinical passve scatteringtreatnent noz4de was developedusing the MCNPX Monte Carlo
code This model wasbasedon original manufaturerdesgn documents.Monte Carlo calculationsvereusedto studychange®f the
beam’s in-air energydistribution and spetial fluenceprofiles at isocenter,aswell as,the central axis depth doseprofiles in water
resultirg from changesn the incidentbeamsizeandorientaton.

Results: No significant chargesin centralaxis dose,the in-air lateralfluenceprofile, or the erergy distiibution at isocener were
obseved dueto changesn the orientation of the elliptical incidentbeamresulting from rotation of the treatment gantry. However
our resuts indicated that the energy profile of the beamhardenswith increasingbeamsize. Also, for largeincreasesn beamsize,a
decrea® in the90% proximal to 90% distalwidth of the SOBPwasobserved.

Conclusions: Our findings indicate that the dosedistribution is not sensiive to changedn the size and orientaton of an incident
elliptical proton beamthat resuts from eitherrotation of the gantryor small day-to-day fluctuationsof the beamsize. However,for
largeincreass (outsice of clinical treatmentli mits) of the incident beamprofile, thewidth of theddiveredSOBPdecreases.



