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Purpose:
In treatment planning,and particularly in beamcommissioning, MonteCarlodosecalculationalgorithmsare finding increasing
application. This researchaimsto createhigh accuracyreferencedata, which will beusedfor benchmarking of MonteCarlo models.

Method and Materials:
Using theVickersresearch linacwith beamenergyknownto 0.5% and a translational stepping slidewith positioning accuracyof
0.2 mm in-air beamprofileswere obtained.Themeasurementswere madeusinganExradin A16 microchamberandPTW Electron
Diodetype 60012and thesewerecomparedto a BEAMnrc Monte Carlo simulation andalsoto ICRU report 35massscattering
powers.

Results:
i) An experimentaldatasethasbeenobtained using a well-knownbeamenergy,spotsize andirradiationgeometry.

Measurement data wasacquiredfor arangeof scattering foils andwith different scattering gasesbetweenfoil and
detector. Theuncertainty in the detectorposition is 0.2mm and theuncertainty in themeasuredfluenceis 0.1%.

ii) Therewasgoodagreement betweentheprofilesmeasuredby thetwo detectors.
iii) Theinitial MonteCarlo results indicatedthata divergenceof theincidentbeammustbeincludedin thesimulationto

give agreementwith theexperimentaldata.
iv) A simplescattering model, using massscattering powersfrom ICRU report 35,wasusedto obtainanestimateof the

initial beamdivergence. A valueof 10 – 15 mrad wasobtained, which is in goodagreementwith theMonteCarlo
results.

Conclusion:
We now havea high accuracy data set for the benchmarking of electronbeamMonte Carlomodels at betterthan 1 % /1 mm level. An
initial BEAMnrc calculation hasindicatedthattheangulardivergenceof thebeamhasa significant affecton thewidth of thein-air
beamprofile.
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