AbstractID: 8404 Title: Noise Evaluation of a New Solid-State X-Ray Image Intensifier (SSXII)

Purpose: To measue theimpactof thermaland multiplication-excessoiseandthe instrumentatiomoiseequivalentexposire (INEE) of a new
solid-statex-ray imageintensfier (SSXI) basedon electrormultiplying CCDs (EMCCDs). Method and Materials: The SSXII consistsof a
350um thick Csl(TI) phosghor grownon afiber-optc plateoptically coupledto a Peltier cooledEMCCD camerawith a fiber-optic inputwindow
via a4:1 minifying fiber-optic taper The EMCCD providessignalmultiplicationgain prior to the read-out electronicstherebyeliminatingthis
primary noise souce, effectively allowing for instrumentatin-noisefree opaation evenat very low x-ray exposuresTwo additionalpotential
noisesouces,thermd andmultiplicaion-excesshoise wereinvestgaed. Thermal noisewasdeteminedusing alinear fit of dark-signalvariance
versusintegrationtime at a corstant readoutrate Multiplicaton-excessoisewas deermined using signal variancenormalized to gain versus
signalplots. The gradent of a linearfit to this dataat 1x gain ascomparel to highergain values(up to 14x) wasused to determinethe exces

noisefactor (ENF). Ovenrll noise-performancewasthendeternined using the INEE. Resuts: Thermalnoise was measired to be < 2% of the
maximal signal(12-bits) with an EMCCD gainof 275x andanintegraton time of 30 ms,andis consideredan upperboundunder typical clinical

operatirg conditions,indicatng thermalnoisehasa nedigible impacton overallimagequality. The ENF wasunity for the rangeof gainstested,
suggestirg the inheren exaessnoise of the electonic-multiplication processhaslittle effect whenimaging secondaryquantafrom an x-ray

conwerting phosphorAn INEE of < 0.2uR further demastrateshe SSXII's cgpability to operte instrumentton-noise free at very low x-ray

expasures.Concluson: The SSXIl providesquanum-noiselimited peformancewell belowtypical fluoroscopicexposurdevelswith negligible
thermaland multiplicationrexcessnoise.
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