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Purpose: K-edgecaptureradiotherapy usingmonochromatic x-raybeamsnecessitates developmentof correspondingdosimetry
techniques, one beingutilizationof Monte Carlo methods. SinceMonteCarlo simulationsyield doseperparticle, a methodologyto
measure thebeamfluence of a monochromatic synchrotron-generatedx-ray beamwasdevelopedusingCompton scattering
techniques.

Method and Materials: X-rayswere producedat theLSU CAMD synchrotron by passinga 1.3-GeV electronbeam(≈200 mA)
through a 7-T superconductingwiggler. Theresulting polychromatic beampassedthrougha double multilayer monochromatorto
generatea ~0.1×2.8-cm2 beam. Sincehigh fluence rates make directmeasurementof beamfluenceimpossible, photonsCompton
scattered by thin polyethylene targetsinto a 1-mm thick × 2.54-cm diameterNaI(Tl) scintillation detectorwerecounted. Incident
beamfluencewascalculatedfrom netpeakcountsvia applicationof theKlein-Nishinacollisionalcrosssection for polarizedradiation
at multiple scatteringangles. Simultaneously,percentpolarization of thebeamwasdeterminedby separating theKlein-Nishinacross
sectioninto its two orthogonally-polarizedcomponents. Measurementswere taken at 4 scatteringangles(15°-60°) with thefractionof
photons(f), polarizedsuch thattheangle betweenthedirection of incidentpolarization andthescatteringplaneis 0°, determinedby
minimizing thestandarddeviationof thecalculated fluences.

Results: Incidentbeam fluenceratesfor 100 mA of synchrotron ring currentwere determinedwith ~1%precisionandrangedfrom
(9.58±0.08)×1010 to (1.55±0.02)×1011 photons·cm-2·s-1. Measurementshowedthatthe35-keV beamwashighly polarizedin theplane
of thesynchrotron, e.g.f =97%.

Conclusion: We havedemonstrateda feasible methodbasedon Comptonscattering to determineincidentsynchrotron-generated
x-raybeamfluenceandpolarization. Fluencesdeterminedvia this methodcanprovideinput datathat will allow currently underway
Monte Carlo simulations to predict dosedistributionsin homogeneousphantomsfor comparisonwith moretraditional dosimetry
methods(ion chamberandradiochromic film).


