
AbstractID: 6865 Title: Development of a fluence benchmark for clinical electron beams

Purpose: A fluencebenchmarkfor clinical electron beams with application to validationof theelectronbeammodel of a commercial
radiotherapytreatmentplanning system

Method and Materials: A fluencebenchmark for the 6-21 MeV electronbeamsof a clinical linear acceleratorwasdeterminedfor
40x40 largefield. Measurements weredoneon a clinical accelerator that is not usedto treatpatients, allowing us to disassemblethe
acceleratoranddirectly measurecritical geometrical details andto operatetheacceleratoroutsidethenormal operatingrangeto help
ascertain sourceand geometrydetails. Therefore,sourceandgeometryin the simulation wasadjustedwithin more restrictive limits
than previous studiesto match simulation results to measuredcentral axis depth dosecurves, cross-planeandin-planeprofiles at the
depth of maximumdose,dmax, andin thebremsstrahlung tail . Parallel to this process,a seriesof measurements weremadeon thesame
linac to commissiona commercial planning system.The fluence calculatedwith the commercialbeammodelwasvalidatedwith the
fluence benchmark.

Results:Agreementbetweenmeasured andsimulateddepth-dosecurvesupstreamof the fall-off regionanddepth-ionizationcurvesin
andbeyondthefall-off regionwasexcellent:within 1%/0.5 mm. Thedoseprofiles matchedwithin 1% in thehigh-doseregionsof the
electronfield andwithin 2 mm at thefield edge.Thecurrentbenchmarksapproachthegoalof within 1% in fluence,given 100%on
the centralaxis,and2 mm in position.Theelectronenergydistributions of the6 electronbeamscalculated with thecommercialbeam
modelclosely matchedthebenchmark.

Conclusion: A high accuracy, highly detailedfluencebenchmarkfor clinical electronbeamsis developedandprovedto beusefulfor
validation of theelectron beammodel of a commercialplanningsystemto the accuracyrequiredfor dosecalculationin radiotherapy.
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