AbstractiD: 11242 Title: Proton beam dosimetry using Gafchromic EBT film

Purpose: Gafchronic EBT film chamactrisics for dose,doserate, film orientation,air gap, tilt
angle,beamenergyandtenyporal stability wereinvestigatedn a clinical protonbeamdosimetry.
Methods and Materials: The EBT film wassandwichedetweensolid waterslabsandirradated
in both paralleland pemperdicular arrangementsgainstthe beamincidentdirection. Calibraion
films wereirradiatedin thedoserange of 20 cGy-1000cGy at mid spreadbut BraggPeak(SOBP)
in a referencecondition. The optical densitychangesdue to dose,doserate and proton bean
enepgies werestudied.Depth dosesmeasued with EBT film werecomparedwith thoseobtained
with a planeparallel ion-chamber.The responsesf the exposedfilms were measuredby a
MacbethTD932 dengtometeranda Vidar Dosimetry Pro Advantage™scaxna. Measurements
were made at finite time post irradiation for tempoal response. Results: There was no
noticeableoptical dersity chang over doseratesrangingfrom 32 to 640 cGy min*. Therewas
anincreasen opticaldensityof up to 0.04units onemonthafterirradiationwithin the dos range
studied The differerce in optical dersities betweenperpendicularand parallel configurations
tends to be rather small, within £0.02 OD units. Air gapsbetweenthe film and slabscaused
significantperturbaton in the degh dosedistribution whenthe film is paralel to the beam axis.
By tilting the film planea few degeesaway the beamaxis, air gap artifacts was eliminated.
Depthdoseprofiles measuredvith Gafchronic EBT film agreedwith the onemeasuredvith an
ion chamberathough EBT film appearsto havean underrespnsein the distal end of SOBP.
Conclusions. Gafchiomic EBT fil m hasunnoticeal# dependencesf doserateand protonbeam
enegy. The Gafchraonic EBT film could be a usefuldetectorfor protondosimetrymeasurements
with properprecautiorandcorrecton.



