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Dosimetry

Purpose: To investigde the suitabilty of syntheticdiamord films asdetedors for radiotherapy dosimetry.

Method and Materials: A rangeof commerciallyavailablediamondfil msgrown by chemicalvapordeposition(CVD) havebeen
studiedusingspectracopic, microscopt andelectical charactdrzation techngues including Raman spe¢rosmpy, optical, secondary
electron andatomicforce microsmpy. Diamonddetectorsncorporaing Perspexhavebeenfabricatedn orderto examinevarious
respone charaderistics esped@lly transientbehavor and priming effect, dueto materal defects, inteffacephenomengetc Initial
dosimetricchamctrizaion was performedusinga6 MV photonbeamfrom a Varian600Clinac. Measuremente/ere achievedising
a 25701 Farnmer Dosmeteranda Keithley 6430 SouceMeter. EGSnrccodewasuseal to modelsimple devicestructuresto assss
peformancessueghatmayimpedepropermeasurerants e.g.sourcef fluence pertubaton, absobed dosedistribution, andcharge
collection efficiency.

Results: -V measuementsof polycrygallinediamondfilm s with Ag contactgestedundera+210V biassweepexhibitednonlinear
behavia asexpected. High leakagecurrents were a problemfor sone detectors.Residivity measurementst 100V from one
manugcturerof films spannedrom 10" to 10" Q.cm. Deperdenceon fluene andfluenceratesbetveen50 - 250 MU/ min was
obseved. However,angdar dependene appeaedto benegligible. Overshootvasalso sea duringinitial exposue, aswell asthe
well-known priming effectasthesignal evolved overtime. EGSnrcmodek haveillustratedhow electrodehicknessalters the dose
deiverd to the senstive volume.

Conclusion: Experimens will cortinueto exploretherespons@henonenaof CVD diamondfilm s to evaluatetheir suitability as
detectos for medicalappications The film s studiedthusfar haveexhiited typical behaviorasseenin previousliterature A
thorough characteriztion of avariety of CVD films andtheir consequerl reponsess underwayin orderto mitigateor ideally
eliminae inherentshortconngs



