AbstractD: 9252Title: A Track Repeding Algorithm for Fast ProtonDose
Calculations

Purpose: MonteCalo trackng prograns areutilized for accura¢ dosecalcuktionsin proton radiationtherapy.They are
superior to comnonly used andyticd dose calcubtons in accuracy,however, they are highly demandingcompuger
resaurces The aim of this work is to charaterize fast algorithm for accuate dosecalculationsbasedon a track repeding
MonteCarlo approach.

Methodsand Materials: A few hundedthousandproton trajecbriesin water,generatedvith GEANT4, were stored in a
databas in discree steps.The trajectorieswere utilized to calculatedosein variousmaterals by rescalingthe step length
and andes betweencorseaitive steps The extrapolationis applied to a variety of materals, including bone and metals,
which areimportantfor patientwith prostheses

ResultsThetrack repeding appoachreducedhe CPUtime requiredfor a completedosecalculationin a patientby more
than two ordes of magritude. The trak repeatingapproachreproduced the resuts from the traditional Monte Caro
approadeswithin 4% in doseand within 1 mmin distanceo agreenent.

Conclusion: A fasttrack repeding algorithm basedon GEANT4 provided a substantiateductionin CPUtime with very
little lossin accuracy. The approachis not limited to GEANT4 andthe devdopedtool canbe utilized with other Monte
Carlo prograns.



