AbstractID: 6753 Title: The Effect of Detector Size on Measurement of Output Factor of
4 mm Collimator in Gamma Knife

Purpose: We investigaed the effect of detecbr size for output factor measirementof small field in Gammaknife. Measuredand
correded outputfactors using deconvoution to removethe effectof detector size for the4 mm collimator were compaed.

Method and Materials: The outputfactors weremeasuredvith a pinpointionizationchamber a glassrod detector(GRD) from the
14,8 ard 4 mm helmetsrelative to the 18 mm collimator The measiredoutput factorswerecorrectedfor spatialaveragingeffectsby
measuing doseprofilesfor the 4 mm collimator with the same detectorsanddeconvolving their responsdrom the measired profiles.
A Gauwssiankernelwasusedto descibe the detecor responseThe measuring volumeof the pinpointchambemwas0.015cm3andthe
size of the GRD was 1.5 mm in diameer and 8.5 mm in length. All measurementeere performedin sphericalpolystyrenehead
phartom havinga diameter of 160 mm.

Results: The 4 mm collimator output factor measuredby the pinpoint chamberwas 0.699t0.009 and the GRD measurementvas
0.861+0.015. The corectedoutput factor by deconvdving for the 4 mm collimaior was0.853 for the pinpointchamber and0.87 for
the GRD.

Conclusion: The output factors obtained with a GRD are within 1.1 % in good agreenent with the valuesrecommendedy the
manubcture.The difference for measured andcorrectedvalueof output factor basedon GRD detecbr is within 1.5%. The GRD may
beausdul detector for smdl field dosiméry. However,the measuredalueof the 4 mm collimator output factorfrom the pinpointion
chambe is signfficantly lower than the resuls obtainedusing the GRD. Due to the large volume of pinpoint chambercompaed to
otherdetectorsused a significant deconvoltuon correction is notedfor the for the smaller collimatorsize



