AbstractD: 8680Title: Intercompaision of Monte Calo Radation TrarsportCodes
MCNPX, GEANT4 andFLUKA for Simulatirg Praton RadiationTherafy of theEye

Purpose To comparethe dosimetric accuragy and simulation speed of Monte Carlo radiaton transport codes MCNPX,
GEANT4 and FLUKA for simulating proton radiation therapy of the eye.Method and Materials: Monte Carlo simulations of
an ocular treatment beamline consistingof a nozde and a water phantomwere cariied out using MCNPX, GEANT4 and

FLUKA. Thesimulatiors wereperformedfor a circularanda hemicircularfinal collimatingaperture The simulatedcentral axis
percentdepth doseprofiles andthe crossfield doseprofiles at a depthof 17.5cmin the water phantomwerecomparedwith the
bench markedexperimentaldat for the circular apeture atthe rangeseting 25 cm. In addition, crossfield profiles at the same
depth werestudiel for therangesfrom 20 cm to 40 cm in stepsof 5 cm usingthe hemi-circularaperture Simulationefficiercy in

parallel processingarcitecures was evduated by compaing the nunber of proton histories simulated per time per CPU.

Results: The maximum difference betweenabsorbd doseprofiles from any of the simulations andthe measurerantswere 6%

and 0.6 mm, while typical differenceswere a factor of three smalle. The compugtion efficiency of the various Monte Carlo

codes differed approximatey by a factor of two or less for similar simulation conditions. Conclusions: Preliminaly results
indicatetha the Monte Carlo transpot codesconsiderd for the studyare similar to oneanotherin compuationalefficiency ad

in accurag. All of thecodesconsderedweresufficiently accuratefor calculating protondose distributionsin the eye.



