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Purpose: To accurately determine output factors(Sc,p) for small radiosurgery beams
through experimental measurementsusing multiple detectors and Monte Carlo(MC)
simulation.

Methods and Materials: A pinpoint chamber(PTW 31016), two solid state
detectors(ScanditronixPFD and SFD) andradiographic film(Kodak EDR2) were usedto
measureSc,p for twelve cones(ф5mm~ф30mm) for a 6MV photon beamon a Varian
Trilogy linear accelerator. All measurementsweremadeat a depthof 1.5cmwith SAD
100cm.MC models based on BEAM and XVMC codes were developedto simulatethe
treatmentheadanddetectors to obtaintheoreticalvaluesof Sc,p andcorrectionfactorsfor
thedetectors.Theexperimentaldata werecompared with theMC values. The impactsof
detector perturbation and energy dependence on the detector’s behavior were also
investigated.

Results: For the cones larger than 20mm,thedifferences betweenthemeasurementsand
MC calculations are within 1% for all the detectorsexcept SFD. As the cone size
decreases,the differences between the chamber measured and MC calculatedvalues
increase significantly. For example, the chamberunderestimatesSc,p by almost23% for
the 5mm cone.Sc,p values obtainedwith films andPFD give mostconsistentresultsfor
all cones.Although the SFD detector hasa very high spatialresolution(0.6mm),the data
obtained with the SFD detector is found to be lessthan the theoretical values by about
5%. MC simulations show that the mean photonenergy is higher in small beams.The
responseof SFDdetector is largerfor low energybeamsthanthat for high energybeams.
We contribute5% underestimationto theenergydependenceof SFDdetector.

Conclusions: It is found that films and PFD diode providereliableSc,p results for small
beams. MC simulation is a usefultool, which provides benchmarkandcorrectionfactors
for detectorsusedfor determination of outputfactorsin smallradiosurgical beams.


