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Purpose: To evaluateexisting anda newdetectortedinologiesfor photon
countng/energyresolvingx-ray and CT imaging. Materials and Methods: Digital
mammogaphywith photoncountingSi and gas@usXe detetorsis now available.
AlthoughCZT andCdTedetedorsaremoreattractivefor photoncountingx-ray andCT
imaging,theysufferfrom holetrappingand chargeshaing beweenpixels, which
decreasenergyresolution,countrate andspdial resolution. We haveproposedising
CZT/CdTecrystalsin atilted angleconfigurationwhen the x-ray hits the crystalsuface
atasmal angle.This allowsdecreasirg crygal thicknesssignificantlywhile mantaining
high photonabsorptionThetilted angleCZT/CdTewassimulated for 0.3-1 mm crysal
thickness, 10°-90° tilting angles,and 50-150keV photonenergiesTheresultswere
comparedo a crystalwith 3 mm thicknessusel in normalirradiation.Experimentswere
performedwith atilted ande CZT with 2 mm crystalthicknessusing59 keV and122
keV photonsand110kVp x-ray. Results: Thecountrateof thetilted angleCZT detec¢or
washighe by 10-20timesfor 0.3-1 mm crystd thicknessand50-150keV photmn
energescomparedto CZT with normd irradiation. Theeledron collection time was
shorterby 3-6 times.The chargediff usionandchargeshating betweenpixelswas
decreasedorrespondingl. The expeaimentshaveshown significantdeaea® in tailing of
theenergyspectrumwith tilted angledetector The peak/tailratio of the measurednegy
spectrumwasincreagd by 2.4 and?2 timesfor 59 keV and122keV photons,
respectivdy, when20° tilting angle wasused.

Conclusion: Thepropose tilted angle CZT/CdTe detectorallows significantincreasen
countrate,energyresolution,andspadial relution,ascompaedto currentlyused
CZT/CdTedetecobrs. This potentiallyenablesusingtilted angleCZT/CdTedetectordor
phobn counting/energyesolvingx-ray andCT imagng.



