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Objective:
To compare a newlydevelopedbenchmarkof electronfluencein clinical electron beams
with fluencecalculated with a commercially availabletreatment planning system.

Materials andMethod:
An accurate anddetailed benchmark of fluencefor clinical electronbeamsis under
development.Thebenchmark is based on detailedmeasurementsof thesource,geometry,
relative outputfactorsand dosedistributionsof clinical electronbeamsof a singleclinical
linearaccelerator,including thelargestavailablefield with no applicator,along with a
precisionMonteCarlosimulation of thetreatmenthead. Fluenceis divided into direct
electronsandthosescattered from collimators,including theapplicatorandinsert.This
benchmarkis usedto determinetheaccuracyof fluencecalculated with a beammodelin
a commercial treatmentplanningsystemcommissionedwith measurementsdoneon the
sameacceleratorused to develop theclinical benchmark.

Results:
Energyandspatialdistributionsof fluence for direct andindirectelectrons are generally
in goodagreementbetweenthebenchmarkdatasetsandthecommercialbeam model.
Dif ferencesincludelower resolutionin thebeam modelthanin theactualbeam in the
penumbraanddifferencesin therelative contribution of direct andindirectelectronsto
thetotal fluence.

Conclusion:
Thenew benchmark is veryuseful in determiningtheaccuracyof models of clinical
electronbeams.Thebenchmark is not only anexcellentbenchmarkfor thelarge,open
field, which is seldomusedfor treatment. It is useful for any applicatorandSSD,
assumingMonteCarlo canaccuratelyaccountfor thejaws,applicatorandinsert in the
somewhatsimplified geometryusedin thesimulation.Thework, currently limited to the
linac from a single vendor, is to beexpanded to includedlinacsfrom othervendors.
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