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Purpose: Thepurposeof this studyis to determinethedetector response function using
MonteCarlo simulationsof small radiationfields andsimulationsof detectorresponsesto
thosefields. Theresultsmaybeusedto deconvolvetheeffect of finite sizedetectorson
beambroadeningin small field measurements.

Method and Materials: A MonteCarlo modelof a linear acceleratorwasgeneratedto
simulatethecharacteristics of a clinically usedphotonbeam. Thesesimulationswere
usedto create a truebeamprofile. Threeclinically available radiationdetectorsandtwo
theoreticaldetectorswere modeledin thebeam. Detectorspecificmodels of measured
beamprofilesweregeneratedfrom simulateddetectorresponses.Detectorresponse
functionsweredeconvolved from themodels of simulated measuredprofiles and thetrue
beamprofile. Theresultswerethenanalyzed usingcurvefitting method.

Results: Thepenumbraof thebeam profilesgenerated by different cylindrical detectors
demonstrateda significantlinear relationshipwith detectorradius. Detectorresponse
functionsof cylindrical detectorscan beapproximatelyrepresented asa Gaussiancurve
dependentupontheradiusof thedetector. Fouriertransformmethodscanbeusedto
deconvolve thedetector responsefunctionfor thepenumbralareas, but canintroduce
noisein thenon-penumbral areas. Deconvolutionmethodscanreduce,but cannot
removetheeffectsof detector size.

Conclusions: MonteCarlosimulation canbeusedto modelsmallradiation fields and
detectorresponses.Detector responsefunctionscanbedeterminedfrom thesimulated
fields andsimulateddetector responses.A deconvolutionmethodbasedon a detector
specificGaussianresponsefunction canbeusedto reduce detector size effect in the
penumbralareas.


