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Purpose: We investigatedthe effect of detectorvolume for output factor measurementin the 5 mm collimator. Comparisons of
measuredand calculatedoutput factors from a Gaussian fi tting approachesthe real dosesto removedetector volume effect were
performed.
Method and Materi als: A 6 MV photonbeamfrom a third-generationCyberKnife wasusedin this study. We haveuseda Gaussian
function to correct for thespatial responseof finite-sizeddetectors andto obtaintherealbeamprofiles from measurement. Thebeam
profiles weremeasuredwith a PTW 31006 pinpoint ionization chamber anda PTW 60008diode. Thecalculatedoutput factorswere
obtained from a Gaussian fitting for the beam profile with the samedetector, which were comparedto measuredvalue with
radiochromicfilm.
Results:The5 mm collimator outputfactormeasuredwith the ionizationchamberwas0.615±0.009,thediodewas0.702±0.015and
radiochromic film was 0.695±0.022. Ionization chambershow significant differencesof more than 12.4% between measured and
calculatedoutputfactorby Gaussianfunction for the5 mm collimator.Themain reasonfor anunderestimationof theoutput factor is
the increaseof lateralelectron disequilibrium with an increaseof the ionizationchambermeasuringvolume.The agreementbetween
output factors measured and calculated value with the diode was within 1.5%. A diode was found to be suitablefor output factor
measurements of small beambecauseof its high spatial resolution. Also, we found good agreementbetweenthe measuredoutput
factor obtainedwith radiochromic EBT fil m andthecalculation valuesof anotherdetector.
Conclusion: The volumeeffect of the detector could leadto inaccuratein small field dosimetry. The resultsof this studyindicated
that the choice of a suitabledetector is an importantproblem for dosemeasurementin high dosegradientregion suchasthe 5 mm
collimator.


