
AbstractID: 6681 Title: The new Solid State X-ray Image Intensifier (SSXII): a
demonstration of operation over a range of angiographic and fluoroscopic exposure
levels
Purpose: To demonstratetheSSXII’s capability to imageat high angiographic to low fluoroscopicexposurelevelsusingthebuilt-in
adjustable gain.

Method and Materials: The prototypeSSXII is composedof a 1kx1k,8µmpixel EMCCD camera systemcoupledto a 350µm thick
CsI(Tl) structuredphosphorvia a 1:1 fiber-optic taper (FOT) andis designedfor easy interchangeof thesefront-endcomponents for
task-based optimization.Variable signal amplifi cation (in solid state)from 1x to 2000x effectivelyeliminatesimagedegradationdue
to read-out noiseoverall input x-ray intensities.Imageswereacquired of a stent crimpedon a 1 mm diameterballoon-tip catheter,for
various x-ray spectra, using both radiographicand fluoroscopic exposures ranging from 6 mR to 145 µR and 80 to 2.7 µR,
respectively.TheEMCCD gain was adjustedin orderto maintaina constantoutput signal of ~90%of maximumovertheseexposures
(~3700digital units).

Results: A seriesof images, obtainedby halving the exposurewhile doubling the gain, offers a neartextbookdemonstration of the
effectof incidentSNRon theresulting imagequality. Finestructuresof a crimpedstentare visible for theentire rangeof radiographic
exposurestested, demonstrating the veryhigh-resolution capabilitiesof theSSXII. In pulsedfluoroscopicmode, resolving thecrimped
stentstructuresbecomesdiff icult below 40 µR. Using high gain, the objectwasvisible down to 2.7 µR, which correspondsto ~0.1
incident x-rayphotonsperpixel, demonstrating both tremendoussensitivi ty andextremely low effectiveinstrumentation noise.

Conclusion: Imagesobtainedwith theprototype SSXII, overa vastrangeof exposurelevels,indicatethis newdynamicx-ray imager
hasthepotentialto provide signif icant improvementsover currentstate-of-the-art detectors(both FPDsandXIIs) for high-resolution
angiographic andlow-noise, real-time fluoroscopicimaging.
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