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Purpose: An X-raydetectorusing a layerof polycrystallineCadmium Telluride (CdTe)in combinationwith metal plate,servingasa converterof
incomingx-raysinto electrons, is investigatedfor therapeutic radiation oncologyimaging. UsingMonteCarlosimulation,we performeda
theoretical analysisof thespatial frequencydependentdetective quantumefficiency(DQE) for this detector system.A rangeof optimal
parameterswereobtainedfor this new generation of megavoltagedetectorsusingthin fi lm oneof which is theconsiderationof the influenceof
patientscatter,a significant componentof the realistic detector inputon theimage quality.
Method and Materials: We examinedseveralchoicesof metalplatefor thethin-fil m CdTedetector under6 MV x-raybeamof ElektaPrecise
Linacby Monte Carlo simulations,usingMCNP5softwarepackage.Introduction of scatterdegrades theimagequalityby addingnoise to both
thesignal andits variance. We evaluatedtheeffectof patientscatter in termsof lossin theimagecontrast(C), correspondingto signal reduction
component, and lossin differential signal-to-noiseratio (DSNR), reflecting increasein signalvariance.
Results: Thecontrastanddifferential signal-to-noiseratio losseshavebeenmodeledfor a rangeof thin fi lm CdTethicknesses,as well asseveral
combinationsof metal platematerials of varying thickness.We found thatthethickermetalplate of denser material, such astungsten,helps
reducingtheeffectof patient scatter, decreasing losses in bothparameters.Additionally, increasein CdTesensorthicknessalsoimprovesthe
imagequality.
Conclusion: Relatively small targetedthicknessof polycrystallineCdTesensor layer,in therangeof 10 to 600 microns,makesit more
susceptible to theinfluenceof patient scatter.Addition of metalplateto thedetectornot only enhancesits DQE dueto energyabsorption,but also
facilitatesreduction of noisedueto patientscatter.


