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Objective: To determinetheaccuracyof Monte Carlosimulationof bremsstrahlung from
thick-targets for radiotherapy energies.

Materials andMethod:An accurate setof publishedexperimentalbenchmarksof thick-
targetbremsstrahlungfrom 10-30 MV wasusedto assesstheaccuracyof threegeneral-
purposeMonteCarlosystems:EGSnrc, Geant4.8.1 andMCNPX. Thebenchmarksare
themostaccurateavailable in theradiotherapy energyrange. Themeasured quantity is
fluenceperenergyinterval per incidentelectron,for 10-30 MV x-rays, includingthe
angulardistribution at 15 MV.

Results: Thefollowing resultsare for the15 MV beam.Calculated spectrawere in
excellentagreementwith themeasured data.Total fluencefor bothMonteCarlosystems
agreedwith experiment within twice theexperimentaluncertainty of 5%.Of greater
relevanceto radiotherapyis therelativefluence out to 30 degrees,coveringeventhe
largestclinical fields.Calculationsagreedwith experimentwithin twice theexperimental
uncertaintyof 3%.

Conclusions:TheMonteCarlo codesarein goodagreement with theexperimental
benchmarkfor calculation thick-target bremsstrahlungfor the15 MV beam.More
accurateexperimentalbenchmarksareneededto assessfluence calculationto the1-2%
accuracyrequiredfor treatment planning,treatmentheaddesign, andotherapplicationsin
radiotherapy.
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