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Purpose: To determine dosedeposition coefficients for a beamlet with improvedaccuracyusinga limited MonteCarlomethodthat
will bepracticalfor usein a clinical setting,aswell asin IMRT optimization techniques,which require smoothdosemodels.

Method and Materials: To model thedepthdose curveandlateralpenumbra,smoothingfunctionsare applied to thedatafrom
Monte Carlo experimentswith historiesrangingfrom onemillion to onebill ion. Thequalityof eachapproximationis determinedby
comparisonto theapproximationobtainedfrom theone-billi on history experiment. Thedepthdosecurve is approximatedby themost
accuratepolynomial fit from polynomials with degreesranging from 10 to 45. Suchhigh-degreepolynomials areableto capture the
behavior of thedepthdose curve,even in thepresenceof heterogeneoustissues.Thelateral penumbracanbemodeled astheaverage
of several errorfunction pairs. A Levenberg-Marquardtquasi-Newtonminimizationmethodis employedto determine theparameters
of eacherror function, aswell as the numberof error functionsrequired.This methodis applicableto bothhomogeneousand
heterogeneousmediums.

Results:Examinationof themodels obtainedfor boththe depthdosecurveandthelateralpenumbrashowthatfor bothhomogeneous
andheterogeneousmediums,themodels obtained providesatisfactorily accurateapproximationsusingas few as100million Monte
Carlohistories.

Conclusion: This work indicatesthat it is possibleto obtainvery accuratedose depositioncoefficientsusingMonteCarlotechniques
in a reasonableamountof time using thesmoothing functionsmethodspresented.Becausetheresulting dosemodelis smooth,in
contrast to theinherentlynoisy Monte Carlodata,thedosemodel is suitable for optimization techniques.Furthertestingand
refinementcouldleadto evenfewerrequiredMonteCarlohistories.
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