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Purpose: To comparethe dosimetric accuracy and simulation speed of Monte Carlo radiation transport codes MCNPX,
GEANT4 andFLUKA for simulating proton radiation therapyof the eye.Method and Materials: Monte Carlo simulationsof
an ocular treatment beamline consistingof a nozzle and a water phantomwere carried out using MCNPX, GEANT4 and
FLUKA. Thesimulations wereperformedfor a circularanda hemi-circularfinal collimatingaperture. Thesimulatedcentral axis
percentdepth doseprofiles andthecross-field doseprofiles at a depthof 17.5cm in thewater phantomwerecomparedwith the
bench markedexperimentaldata for thecircular aperture at the rangesetting 25 cm. In addition, crossfield profiles at the same
depth werestudied for therangesfrom 20 cm to 40 cm in stepsof 5 cm usingthehemi-circularaperture. Simulationefficiency in
parallel processingarchitectures was evaluated by comparing the number of proton histories simulated per time per CPU.
Results: The maximum differences betweenabsorbed doseprofiles from anyof the simulations andthemeasurementswere6%
and 0.6 mm, while typical differenceswere a factorof threesmaller. The computation efficiency of the various Monte Carlo
codes differed approximately by a factor of two or less for similar simulation conditions. Conclusions: Preliminary results
indicatethat theMonteCarlo transport codesconsidered for thestudyare similar to oneanotherin computationalefficiency and
in accuracy. All of thecodesconsideredweresufficiently accuratefor calculatingprotondose distributionsin theeye.


