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Purpose: Currently mostpopular electronicportalimaging devices(EPIDs) aremanufacturedfrom hydrogenatedamorphoussilicon,
a material with low atomic numberandelectrondensity, exhibiting low quality imagesandpoorradiationhardnesswhenusedfor
megavoltageimaging.We proposea newgeneration of portalimagers basedon thin-fil m Cadmium Telluride (CdTe),offering device
improvementin bothimaging anddosimetric properties.In this papertheresultof our optimizationstudiesin material/thickness
combinationswith anestimateof its output signalundertypical conditionsarepresented.

Method and Materials:
Dueto verysmallthickness(~100microns)thesensorhasto becombinedwith a metalplatefacilitating conversion of high-energy
photons to chargecarriers directly, maximizing thedepositeddosein thesensorlayer. MonteCarlo(MC) packageMCNP5was
utilized to optimize type and thicknessof the materialusedfor this purpose.We modeled anELEKTA SL-25 Linac headmatching
characteristics of a 6MV X-raybeam. Theeffectof CdTelayerthicknesson frequency-dependentdetective quantum efficiency
DQE(f) of thedevicewasalsoanalyzed. BasedonMC generatedprofiles we evaluatedthevoltageoutputsignalof theCdTedetector
for differentthickness of sensorlayers,aswell astheeffectof front andbackexposure, using thesoftwarepackageSCAPS-1D.

Results: Basedon calculationsof DQE(f) we provedCdTe-based detectorsystemto havehigherperformancethanthoseusing
amorphoussiliconor selenium.We establishedtheoptimal material/thicknesscombinationsfor thin-fil m CdTe/metalplatedetector
and found thatresultantchargecarrier generationleadsto thevoltageoutputof 0.2 - 0.3Volts, warrantingpulse modeoperation
without biasingandcooling.

Conclusion: Following a successful mathematicalmodeling of an optimizeddetectorand measuredoutputvoltage,we believethe
thin-fil m CdTe-baseddetector is well suitedfor imaging with high energyx-raysusedin clinical radiationtherapy.


