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Purpose: To investigate thesuitability of syntheticdiamond fi lms asdetectors for radiotherapy dosimetry.

Method and Materials: A rangeof commerciallyavailablediamondfil msgrownby chemicalvapordeposition(CVD) havebeen
studiedusingspectroscopic, microscopic andelectrical characterization techniques, including Raman spectroscopy, optical,secondary
electron, andatomicforce microscopy. Diamonddetectorsincorporating Perspexhavebeenfabricatedin orderto examinevarious
response characteristics, especially transientbehavior and priming effects, dueto material defects, interfacephenomena, etc. Initial
dosimetriccharacterization was performedusinga 6 MV photonbeamfrom a Varian600Clinac. Measurementswere achievedusing
a 2570/1 Farmer Dosimeteranda Keithley6430 SourceMeter. EGSnrccodewasused to modelsimpledevicestructuresto assess
performanceissuesthatmayimpedepropermeasurements e.g.sourcesof fluenceperturbation, absorbed dosedistribution,andcharge
collection efficiency.

Results: I-V measurementsof polycrystallinediamondfilms with Ag contactstestedundera ±210V biassweepexhibitednonlinear
behavior asexpected. High leakagecurrents were a problemfor some detectors.Resistivity measurementsat 100 V from one
manufacturerof fi lms spannedfrom 1011 to 1012Ω·cm. Dependenceon fluence andfluenceratesbetween50 - 250MU/min was
observed. However,angular dependence appearedto benegligible. Overshootwasalso seen duringinitial exposure, aswell asthe
well-known priming effectasthesignal evolved over time. EGSnrcmodels haveillustratedhowelectrodethicknessalters thedose
delivered to thesensitive volume.

Conclusion: Experiments wil l continueto exploretheresponsephenomenaof CVD diamondfilms to evaluatetheir suitability as
detectors for medicalapplications. The films studiedthusfar haveexhibited typicalbehaviorasseenin previousliterature. A
thorough characterization of a varietyof CVD fi lms andtheir consequential responsesis underwayin orderto mitigateor ideally
eliminate inherentshortcomings.


