AbstractID: 8193 Title: Experimental Determination of Detector Volume Effect using a
Gaussian Function on Output Factor Measurements in 5 mm Small Field

Purpose: We investigatedthe effect of detectorvolume for output factor measuremenin the 5 mm collimata. Comgarisons of
measuredand calculatedoutput factors from a Gaussan fitting approacheshe real dosesto removedetector volume effect were
peformed.

Method and Materials: A 6 MV photonbeamfrom a third-generationCyberknife wasusedin this study. We haveuseda Gausgan
functionto correctfor the spatal reponseof finite-sizeddetecbrs andto obtainthe real beamprofiles from measirement The beam
profiles were measuredwith a PTW 31006 pinpant ionization chanberanda PTW 60008diode The calculatedoutput factorswere
obtaired from a Gauwssan fitting for the beam profile with the samedetedor, which were comparedto measuredvalue with

radiochromicfilm.

Results: The 5 mm collimator outputfactor measuredvith the ionizationchamberwas0.615+0.009the diodewas0.702+0.015and
radiochromic film was 0.695+0.02. lonization chambershow significant differencesof more than 12.4% between measired and
calculatedoutputfactor by Gawssianfunction for the 5 mm collimator. The main reassonfor an underestimatiomf the output factoris

the increase of lateral eledron disequilibrum with anincreaseof the ionizationchambemeasuringzolume. The agreemenbetween
outputfactas measued and cdculated value with the diode was within 1.5% A diode was found to be suitablefor output factor
measurerants of smal beambeauseof its high spatal resoluton. Also, we found good agreementbetweenthe meauredoutput
factor obtainedwith radiochomic EBT fil m andthe calculaton valuesof anotherdetector

Conclusion: The volume effect of the detecbr could leadto inaccuatein small field dosimety. The resultsof this studyindicated

that the choice of a suitabledetedor is an importantproblem for dosemeasuremenin high dosegradientregon suchasthe 5 mm
collimator.



