
AbstractID:9322Title: Validation studyof theGEANT 4 Monte-Carlo simulation of the
protondosedistributionfrom passivelyscattered protonbeamnozzlesat theProton
TherapyCenterat Houston
Purpose: To validatethe accuracy of therepresentation of thehardwarecomponentsand theprocess of Monte-Carlosimulation of the
dosedistributions from the passively scatteredproton beamnozzlesof the Hitachi ProBeatsystemat the ProtonTherapyCenter at
Houston(PTCH)usingtheGEANT4 softwarepackage.

Method and Materi als: GEANT4 is a widely used softwarepackagefor Monte-Carlo simulation (MCS) of ionizing radiation
transport,which we plan to use extensively, (a) to checkthe accuracyof both the measuredbeamdata of our proton therapybeams
andthe patientdosedistributionscalculatedby the treatment planningsystem, (b) to obtainthe dosedistribution in manysituations
whereaccurate measurementwould not be possible and(c) to comparethe resultswith otherMCS packagesusedat our institution.
As the first step, we havecarried out simulations of the passivelyscattered nozzlesfor selectedenergies by properly including the
material andgeometry of thefirst and secondscatterer,rangemodulatingwheels,doseandbeam profile monitors, andcalculatedthe
dosedistribution in a waterphantom.Thedepth dose curvesfor thepristineBraggpeaks(PBP),spreadout Braggpeaks (SOBP) and
profiles at selecteddepths are comparedwith those obtainedfrom ion chamber measurements.

Results:Therangesobtained from the GEANT4 MCS agreed within 0.5 mm both for thePBP andSOBP.Theoverallagreementof
the depthdosecurvesis within 2%.Theprofilesagreewithin 3% in mostof theregions,with somepoints differing by asmuchas5%.
Thedisagreementfor profiles is expectedto bereducedby increasingthenumbersimulationhistories.

Conclusion: We have accurately implementedthe passively scattered proton beam nozzle at PTCH for MCS of proton dose
distributionsusingtheGEANT4 software package.


