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Purpose: Most electronicportal imagingdevices(EPIDs) developedso far usea Cu plate/phosphorscreento absorbx rays. The
main problem with this approach is that the Cu plate/phosphorscreenmust be thin (~ 2 mm) in order to obtain a high spatial
resolution, resulting in a low quantum efficiency (QE) for megavoltage(MV) x rays (typically 2-4%). In addition, the phosphor
screencontainshigh atomic number (high-Z) materials, resulting in an over-responseof the detector to low energy x rays in
dosimetric verification. Our goal is to developa newhigh QE MV x-ray detector madeof a low-Z materialfor both geometrical and
dosimetricverificationin radiotherapy.

Method and Materi als: Our approachusesradiation-inducedlight (Cherenkov radiation)in optical fibers that are madeof low-Z
materials. With our approach, a thick (~ 10-30 cm) fiber-optic taperconsisting of a matrix of opticalfibers alignedwith theincidentx
rays is used to replace the thin Cu plate/phosphorscreen to dramatically increasethe QE. The feasibility of this approach hasbeen
investigatedusing a single optical fiber embeddedin a solid material. The spatial resolutionexpressedby the modulation transfer
function(MTF) andthesignal-to-noiseratio of theproposeddetectorat low doses (~ oneLinac pulse)havebeenmeasured.

Results: It is predicted that, using this approach,a detective quantumefficiency (DQE) of an order of magnitudehigher at zero
frequencycanbeobtainedwhile maintaininga reasonable MTF, ascompared to currentEPIDs.

Conclusion: This work demonstratedthefeasibilit y of usingCherenkovradiationfor portal imagingapplications[Work supportedby
the IndividualDiscoveryGrant Programawardedby NationalSciencesandEngineering ResearchCouncil of Canada(NSERC)].


