
AbstractID:7519Title: A New Generationof ElectronicPortalImagingDevices(EPID)
UsingThin-Film CdTefor RadiationOncologyApplications

1

Purpose:Thecommercially available EPIDs todaycommonly manufacturedfrom
amorphous-Silicone (a-Si) materials displaynumerousproblemsin imagecontrast &
resolution.Thesearerelatedto poorradiationhardness andlow Z which is detrimentalto
their detecting capabilities.TheCdTe-basedthin film deviceswith superior radiation
hardnessandmuchhigher Z (~50) havenot yet foundmanyapplicationsin medical
physics.Herewe reportfirst promisingresults on polycrystallinethin film CdTe-based
prototype EPID.

Method and Materials: Theproposeddesign utilizesa layerof high atomicnumber and
densityfunctioningasa convertertransforminghigh energyX-raysinto theCompton
electronsimpedingontoCdTedetector operatingin pulsemode.Sucha converter can
replacethestandardscintillators used with a-Si devices.We conductedMonteCarlo
simulationstestingtheproposed structureandverified themwith measurementsusinga
prototypethin film CdTe cells.Our modelingwas amplified with a semi-empirical
algorithm accounting for theprocesses of devicedegradation, simultaneouslyapplied to
thea-Si devicesfor comparative study.

Results: We foundthat a layerof Pblessthan3 mm thick in combination with low-Z
materialsuchaspolystyrene,usedfor fi ltering out low-energyscatter,is suitablefor the
converter. Detectoroutputvoltagein therangeof thetenthsof Volt for thetypical
radiationtherapydoseratesallowedfor a possibility of usingthedevicewithoutbiasing.
We havecarriedout verifying experimentswith polycrystalline CdTebasedcells: good
agreementwith our MC simulationswasobtained.

Conclusion: CdTebased thin film detectorshavea high potentialto becomethenext
generationEPID’s.Theyfeature: smallthickness<10µm; efficientcollection;
exceptional radiation hardness;inexpensivedepositiontechnology; sensitivity to low
intensityradiation;excellent roomtemperaturecharacteristicswithout biasing; small
integration time < 500ns.


