AbstractlD:9322Title: Validation studyof the GEANT 4 Monte-Carlo simulation of the
protondosedistributionfrom passivelyscatered protonbeamnozzlesatthe Praon
TherapyCenteratHousbn

Purpose: To validatethe accuacy of therepresentatio of the hardwarecomponentsand the proces of Monte-Carlosimulaton of the
dosedistributions from the pass$vely scateredproton beamnozzlesof the Hitachi ProBeatsystemat the Proton TherapyCentr at
Houston(PTCH)usingthe GEANT4 softwarepackage.

Method and Materials: GEANT4 is a widely used software packagefor Monte-Carlo simulaton (MCS) of ionizing radiation
transport,which we plan to use extersivdy, (a) to checkthe accuracyof both the measuredbeamdat of our praton therapybeams
andthe patientdosedistributions calculatedby the treatmet planningsystem, (b) to obtainthe dosedistribution in manysituatons
whereaccurate measuementwould not be possble and(c) to comparethe resultswith other MCS packagesisedat our institution.
As thefirst step, we havecaried out simulations of the passivelyscatered nozzlesfor selectedenerges by properly including the
mateial andgeoméry of thefirst and secondscatterer,rangemodulating wheels,doseandbean profile monitors, andcalculatedhe
dosedistribuion in awaterphantom. The depth dose curvesfor the pristine Braggpeaks(PBP),spreadout Braggpess (SOBP) and
profiles at selecteddeptts are conparedwith those obtainedfrom ion chanmber measurements.

Results: The rangesobtained from the GEANT4 MCS agreed within 0.5 mm both for the PBP and SOBP.The overall agreementof
the depthdosecurvesis within 2%. The profilesagreewithin 3% in mostof theregions,with somepoints differing by asmuchas5%.
Thedisageemenfor profilesis expectedto berediwcedby increasinghe numbersimulationhistories.

Conclusion: We have accuately implementedthe passvely scatered proton beamnozzle at PTCH for MCS of proton dose
distributionsusingthe GEANT4 software package.



