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Purpose: to evaluatethree differentsourcemodels for thecalculation of headscatterfactors.

Method and Materia ls: Thethreedifferentsourcemodelsevaluatedin this work are(1) Thethree-sourcemodel(Yanget al) (2) TheGaussian
analytic model (Jiang et al) (3) The numericalsource model (Chui et al). These source modelswere developedbasedon different LINAC
models. Thesesourcemodels were implemented and their results reproduced. Each of the source models was then applied to the other’s
measurement in orderto cross-validate accuracy. The effect of themonitor backscattering on thesourcemodelwasalsoinvestigated. Finally,
measurement datafrom a Varian Trilogy machine wasusedto evaluate eachof the sourcemodels.The behaviorof eachmodelfor different
SSD datawasalsoevaluated.

Results: Measuredoutput factors exhibit ~1% differenceat largestfield sizes. The Gaussiananalyticmodelgives 0.2%accuracy whenfitt ing
Yang’s data,while the three-sourcemodelhasproblemat largefieldswith error>0.5% whenattemptedon Jiang’s data. So wasthenumerical
model. Inclusionof themonitorbackscattering effect into thesourcemodelssignificantlyimprovedtheagreement.Whenapplying themodels
to the Trilogy measurement, the Gaussian analytic model gives the best agreement(<0.3%) while the three-source model has trouble in
asymmetric and largesymmetric fields again.The numerical sourcemodeldidn’t fit those fields either.While the other two source models
gaveconsistent resultsfor datameasuredat differentSSD,thenumerical sourcemodelgavelargeerrors (>0.5%).

Conclusion: TheGaussian analytic modelgaveexcellent fit to headscatter factor for a varietyof LINAC models.Reasonable accuracycanbe
achievedif monitorbackscatter effect werebuilt into theothertwo sourcemodels. 
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