AbstractID: 6514 Title: Development of a novel electronic portal imaging device based
on Cherenkov radiation

Purpose: Most electronicportal imaging devices (EPIDs) developedso far usea Cu plate/phosphoscreento absorbx rays The
main problem with this appgroachis that the Cu plate/phosphorscreenmust be thin (~ 2 mm) in order to obtain a high spatial
relution, resuling in a low quanum efficiency (QE) for megavoltage (MV) x rays (typically 2-4%). In addiion, the phosphor
screencontainshigh atomc number (high-Z) materals, resuling in an overresponseof the deector to low energyx rays in

dosimetric verification. Our god is to developa newhigh QE MV x-ray dete¢or madeof alow-Z materialfor both geometréal and
dosimetricverificationin radiotheray.

Method and Materials: Our approachusesradiaton-inducedlight (Cherenkov radiation)in optical fibers that are madeof low-Z
mateials. With our appioach athick (~ 10-30 cm) fiberoptic taper consistng of a matrix of opticalfibers alignedwith theincidentx
rays is used to replae the thin Cu plate/plosphorscreen to dramaticdly increasethe QE. The feasibiity of this appoach hasbeen
investigatedusing a single optical fiber embeddedn a solid materal. The spatial resolutionexpressedy the modulation transfer
function (MTF) andthe sigral-to-noiseratio of the propcseddetectorat low doses (~ onelLinac pulse)havebeenmeasured.

Results: It is prediced that, using this approacha deective quantumefficiency (DQE) of an order of magnitudehigher at zero
frequency canbe obtainedwhile maintaining area®nable MTF, ascompare to currentEPIDs

Conclusion: This work demonsratedthefeasiblity of usingCherenkowadiationfor portal imagingapplications[Work supportedby
the Individual DiscoveryGrart Programawarded by National SciencesindEngineeing ResearctCouncl of CanadgNSERC)).



