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Purpose: Using thehigh-speedscintillation basedelectronicportalimaging device(Hi-EPID), to analyzethecharacteristicsof the
fluence deliveredfrom a commercial clinical linearaccelerator(Synergy®S,Elekta). To studythefluenceoutputat shorttime scales.

Method and Materials: The Hi-EPID consistsof a high speeddigital cameracoupledwith a fastterbium-dopedgadolinium-oxy-
sulfide(Gd2O2S:Tb)scintillator. Thecameracanrecordeverysingle radiationpulseout of theaccelerator, at up to 500 fps. Both
openfield andmultileaf collimator (MLC) basedintensitymodulatedradiation therapy(IMRT) fieldswere evaluated.Thestartup time
of linac deliverywasrecorded.

Results: Fluencedelivery irregularitieswereobservedwith the Hi-EPID device, within 250ms. For theopenfield delivery,the
fluence increasedwith time until it reached a plateau,in approximately 100 to 250 ms, andthenremainedconstant. However, in the
caseof a six segment IMRT field delivery, the fluencevariationdiffered between segments.For somesegments,thefluenceincreased
in thebeginning andthen reacheda plateau.For others,thefluenceroseandfell sharply,followedby a slowerriseto theplateau. The
rapid fluencevariationbeforea plateauwasashigh as60% of themaximum. A field sizedependenceof fluencewasobserved.An
analysisof field shapesshowedno unplannedmotion of MLC wasduring stepandshootdelivery, ashasbeen reportedfor other
clinical linac.

Conclusion: TheHi-EPID is capable of imaging thefluenceout of a linearacceleratorwith high temporalresolution.Thestartup
characteristicsof theaccelerator can bestudied.For short time IMRT segments, fluenceand doseratevariedovera significant portion
of thesegment. As thedoseratefluctuatesduringstartup, its effecton IMRT delivery canbestudied.
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