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Purpose: We presentan early feasibility analysis of a scanningphoton pencil beam(SPPB) systemcapableof producingtemporally optimized IMRT
fields for real-time motion tracking. A high energy electronbeamwill be electromagneticallyscannedwith dwell timescorrespondingto beam weights,
and impingeupon a target. A dual focusedcollimator (DFC) wil l transmit only pencil beamswhosedivergencematchesthe incoming electronbeam
angle. Methods and Materials: TheEGSnrc, BEAMnrc andDOSxyzMonte Carlo simulation codeswereusedto model relevant systemcharacteristics
including forward bremsstrahlung efficiency, focal spotsize, andDFC transmissionefficiency. Monte Carlo modelingof a potentialDFC was usedto
assess whether the proposedsystem is capableof producinga sharply focusedpencil beam,and both uniform and modulatedtreatmentfields. We
simulatedan18 MeV electron beam,5 mm thick tungsten targetandan8 cm thick tungstenDFC containing 200hexagonalchannels,eachwith a 0.5mm
radius and wall thickness. Thedose to waterat 2 cm following a 20 cm air gapwassimulatedfor a singlepencilbeam.A pencilbeamsummationscript
was usedto assessthe system’s abil ity to produceuniform and modulatedfields. Results: The efficiency of dosedelivery to a very small forward-
directedcrosssectionincreasesby an orderof magnitudebetweenenergiesof 6 MeV and50 MeV. Thefocal spotsizeproducedusinga tungstentargetis
approximately4 timessmaller thanthat producedusing a Be target. Our simulated systemproduceda pencilbeamwith FWHM of 6mm. Theuniformly
irradiatedfield possessedlocal uniformity to within +/-1%, verifying that septa-induceddeadspotsarecompensated by phantomscatter. Conclusions:
Theseearly resultssupport thefeasibility of producinga DFC-basedSPPB system.
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