AbstractID: 9138 Title: Benchmark of Geant4 and MCNPX for proton radiation therapy
(E<70 MeV): total dose and secondary particle production

Purpose: Thevalidity of the Monte Carlo(MC) for proton do calculationhasbeen provedby
thefactthatthe simulationmachesmeasuwement.The seconary particlesgeneratedoy hadionic
interactbns e.g.neutron, alpha, cangive high effectivedoseeven if the production rateis low.
Thiswill potentally spoil thegainof usng protonradotherapy.Challengedby the meaurement
attempts havebeenmadeto useMC to predct the secowlaty particledose.Differentcodeusing
different physcs modelsor crosssectiondatamayleadto quite differert spectrum.The
compaisonshouldbe madeamang those MC codesto documert the differerce.

Method and Materials: The ocularbeamlinefrom the Harvard Cyclotran Laboratory
(CambridgeUSA) aswell asmeasuveddaawasused Two MC codes Geart4 (4.9.1)ard
MCNPX, wereconpared Sincethe physicsprocesscanbe custamizedin Geant4 differert
physics modulecomhinationswere generatedProtonnozzle,scaing region material andlateral
spreadout of theinitial beamwerekeptsamein all thesimuations. In thefirst step different
simulationswere tuneddifferently by charging the enegy spreadof the initial beamandthe
thicknessof therangeshifter to matchthe measuement.Then,the neutron flux aswell asthe
dos from differentparticleswithin the pharitom wasconparedbetweerthe simuations.

Results: All thesimulationsmatchthe protonbeamion chambermeasuemerts providing
different energyspreadsindrarnge shifterthickness.The neutronflux andspedfic particle dose
within the phantomvariesbetweendifferert simulationsin the prdiminary resut, which likely
repregntsdifferences betweenphysicsmodule.

Concludon: Both GeantdandMCNPX aregood for praton dose calculation However,for the
secondarypatticle dos, the preliminary reault showsthatquantitativeevaluation is suspet
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