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Purpose: A compactprotontherapyunit Monarch250 (Still River Systems,Littl eton,MA) is underdevelopmentandthefirst unit will

beinstalledat our institution. Our purposeis to generatedoseprofilesandtestbeamcharacteristicsfor theprotontherapyunit with

Monte Carlo simulationandconfigure a commercialtreatment planning system(Varian,PaloAlto) usingthesimulatedbeamdata.

Method and Materials: Sincethebeamdeliveryapparatusis not installedyet,we usedthe designdataprovided by themanufacturer

to model thebeamline and calculatemachine specificparameters suchaswaterequivalentthicknessof eachcomponent. We

modeledtherangemodulator, second scatterer, rangeshifter,applicator,apertureandothercomponents in detail. A MonteCarlocode

(MCNPX, Los AlamosNationalLaboratory) wasusedto simulate thebeamprofiles. Up to 108 protonhistories weretrackedper

simulation to achieve< 2% statistical uncertainties. Thedoseprofilesandmachine-specificparameterswerethen enteredinto the

treatment planningsystemfor configuration.

Results:

A complete setof configuration parametersand beamprofileswill be generated. Thebeamcharacteristicssuchasflatness,symmetry

andpenumbraandspread-out Braggpeakwill beevaluatedagainstthemachinespecifications. Thetreatment planningsystemwill be

configuredwith thedoseprofilesfrom MonteCarlosimulation andmachinespecificparameters providedby themanufacturer.

Conclusion:

TheMonteCarlotool allowsusto test thebeamcharacteristics andconfigurea treatment planningsystemfor a compactproton

therapy unit beforeit is constructed.Validation of theMonte Carlo modeling will commence.Usinga validatedMC modelto

(partially or fully) commissionthetreatmentplanandprotontherapymachineis underinvestigation, which couldsignificantly reduce

the overall time andcostto modelandcommissionprotonbeamsfor clinic use.
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