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Purpose: Thevalidity of theMonteCarlo(MC) for proton dose calculationhasbeen provedby
thefact thatthesimulationmatchesmeasurement.Thesecondary particlesgeneratedby hadronic
interactions, e.g.neutron, alpha,cangive high effectivedoseeven if the production rateis low.
This will potentially spoil thegainof using protonradiotherapy.Challengedby themeasurement,
attempts havebeenmadeto useMC to predict the secondary particledose.Dif ferentcodeusing
different physics modelsor crosssectiondatamayleadto quite different spectrum.The
comparisonshouldbemadeamong those MC codesto document the difference.

Method and Mater ials: The ocular-beamlinefromtheHarvardCyclotron Laboratory
(Cambridge,USA) aswell asmeasureddata wasused. Two MC codes, Geant4 (4.9.1)and
MCNPX, werecompared. Sincethephysicsprocesscanbecustomizedin Geant4,different
physicsmodulecombinationswere generated.Protonnozzle,scoring region, material, andlateral
spreadout of theinitial beamwerekeptsamein all thesimulations. In the first step, different
simulationswere tuneddifferentlyby changing the energy spreadof the initial beamandthe
thicknessof therangeshif ter to matchthemeasurement.Then,the neutron flux aswell asthe
dose from differentparticleswithin thephantom wascomparedbetweenthesimulations.

Results: All thesimulationsmatchtheprotonbeamion chambermeasurements providing
different energyspreadsandrangeshifterthickness.Theneutronflux andspecific particle dose
within thephantomvariesbetweendifferent simulationsin the preliminary result, which likely
representsdifferences betweenphysicsmodule.

Conclusion: Both Geant4andMCNPX aregood for proton dose calculation. However,for the
secondaryparticle dose, the preliminary result showsthatquantitativeevaluation is suspect.
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