AbstractlD:8628Title: An expeaimental and Monte Carlo studyof outputfactorsfor
smallradiosurgerypeams

Purpose: To accuately determine output factorgSc,p) for smdl radiosugery beans
through experinentd measurementsising multiple detectors and Monte Carlo(MC)
simulation.

Methods and Materials: A pinpoint chamber(PTW 31016), two solid state
detectors(8anditronix PFD and SFD) andradiographic film(Kodak EDR2) were usedto
measuresc,p for twelve cones(5mm-~p30mm) for a 6MV photonbeamon a Varian
Trilogy linea acceleator. All measuementswere madeat a depthof 1.5cmwith SAD
100cm.MC modek based on BEAM and XVMC codes were developedto simulatethe
treamentheadanddetectors to obtaintheoreticalvaluesof Sc,p andcorrectionfactorsfor
the detectorsThe experimentaldaa werecomparé with the MC values The impactsof
detector perturbaton and energy dependence on the detector’'s behavior were also
investigatel.

Resuls: For the cones largerthan 20mm, the differences between the measurmentsand
MC calculatiors are within 1% for all the detectorsexcept SFD. As the cone size
decreasesthe differences beween the chanber measired and MC calculatedvalues
increa® significanty. For example, the chambemundeedimates Sc,p by almost23% for
the 5mm cone. Sc,p values obtainedwith films and PFD give mostcongstentresultsfor
all cones Althoudh the SFD detec¢or hasa very high spatialresolution(0.6mm)the daa
obtained with the SFD detector is foundto be lessthanthe theoretial vaues by about
5%. MC simulations showthat the mean photoneneqgy is higherin small beams.The
responseof SFDdetedor is largerfor low energybeamshanthatfor high energybeams
We contribute5% underestimtionto the energydependencef SFD detector

Conclusions It is foundthatfilms and PFD diode providereliable Sc,p reailts for small
beamsMC simulationis a usefultool, which provides benchmarkand correctionfadors
for detectorsusedfor determination of outputfactorsin smallradiosurgichbeams.



