AbstractlD:8835Title: Theoretical Analyss of aNew GenerationPortd ImagingSersor Basd
on Thin-Film CdTe: A Feasibility StudyFor Clinical High Energy X-RayDetection

Purpose Currenty mostpopuar electronicportalimaging devices(EPIDs) aremanuacturedfrom hydrogenateéumorphousilicon,
amateial with low atamic nunberandelectrondensiy, exhibiting low quality imagesandpoorradiationhardnessvhenusedfor
megawltageimaging.We proposea newgeneation of portalimages bad on thin-film Cadmium Telluride (CdTe),offering device
improvementin bothimaging anddosmetric propertes. In this papertheresultof our optimizationstudiesn material/thcknes
combingionswith anestmateof its output signalundertypical corditionsarepresengd

Method and Materials:

Dueto very smallthickness(~100 microns)the sersorhasto be combinedwith a metalplatefacilitating convesion of high-enegy
phatons to chargecariiers direcly, maximizing the deposied dosein the sersorlayer. Monte Carlo(MC) packageMCNP5was
utilized to optimize type and thicknessof the materialusedfor this purposeWe modelel anELEKTA SL-25 Linac headmatching
charaderistics of a6MV X-ray beam Theeffectof CdTelayerthicknesson frequencydependentletecive quantim efficiency
DQE(f) of thedevicewasalsoandyzed Basedon MC generagd profiles we evaliatedthe voltageoutputsignalof the CdTedetector
for differentthickness of sersorlayers,aswell astheeffectof front andbackexposue, using the softwarepackageSCAPS1D.

Results Basedon calculationsof DQE(f) we provedCdTebasd detectorsystemto havehigherperformancethanthoseusng
amomhaussiliconor seenium.We establshedthe optimal matergl/thicknesscombinationsfor thin-film CdTe/metalplatedetector
and found thatresultantchage cariier generationleadsto the voltageoutputof 0.2 - 0.3 Volts, warrantingpulse modeoperation
without biasingandcooiing.

Conclusion: Following a succesful mathematicamodeling of an optimizeddetectorard meauredoutputvoltage,we believethe
thin-film CdTe-baseddeecor is well suited for imaging with high energyx-raysusedin clinical radiationtherapy.



