AbstractID: 8609 Title: Accurate simulation for therapeutic protons range-energy and range-
density tables

Purpose

Thepurposeof thiswork is to gererake accurateangeenergyandrangedensiy tablesfor therapetic protonsusing Monte Carlosimulatonin
waterphantom

Method and Material

The percenage deph doseand the depth peakdosewas cakulatedusing Monte Carlo simulaton for protons The simulationwas basd on
Monte Carlo code,MCNPX in waterphantan with protons energy ranging from 40 MeV increasingoy 10 to 250 MeV. The calculationof the
three dimengon dosematrix was performed usinga 2 x 2 x 1 mm*3 voxelsin the depth peakrangein waterphantom.The pencilbeamwasused
and the sourcewasuniformly distributedin areawith beamdiameteras20 mm. A 3,000,00Chistory was usedin eachindividual simulation with

uncertanty contolledlessthan1.0%.

Results

Thetotal 22 datapointsof simuateddepthpeakwerecompared to two widely usedprotonrangeenengy tablesfrom InternationalCommigsion
on Radological Units and Measuenments(ICRU) Report 49 andfrom Data NuclearDataTables(DNDT). Thesimulatedrangeenergycurve
matchesverywell with ICRU andDNDT with coefficiert of deerminaion equalto 1. Thedifferenceof the simulation andmeasurements
1.17%at maximumand 0.70% at averagecompaedto ICRU, 1.15%and0.37%comparedto DNDT respectively.Therelaion of rangedensity
wasdetermined with waterdensty ranging from 0.4to 2.0 g/cn*3.Theexponetial relationof rangedensiy givesvery closelymatched
estimation to the simuatedvalue with the coefficiert of determiration as0.999.

Conclusion

The simulatedprotonrangeenegy matchesvery well to two widely usedmeasurement§he accurateMonte Carlo simulaton provides a close
benchmarkfor existedmeaswementsThe simulation offers the chanceto repacetheinfinite expermentsfor eachdetailedenery anddensty.
Thesimulation alsoexpandsthefeasbility of accura¢ simulationin heteogeneity



