
AbstractID: 7432Title: Dependence of total scatter factorsof small beams on theradialdistribution
of theelectronbeamincidenton the target: a multi-detector and MonteCarlo study

Purpose: To investigatedependence of total scatter factors (sc,p) of small beamsusedin radiosurgery on the radial distribution of the electron beam
incidenton the target. The studywas performed in order to clarify discrepanciesobserved in sc,p measurementsperformed by means of different
detectorsat theCyberknife radiosurgerysystemandwasaimedat obtaininga means to infer the electron radial distribution of a specific Cyberknife
unit.

Method and Materials: PTW PinPoint31014andExradinA16 microchambers,PTW30012 diodeand TM60003diamondwere usedto measuresc,p.
The same detectors weresimulated by meansof the Monte Carlo codeBEAMnrc to calculatecorrection factors for sc,p. BEAMnrc wasalsoused to
calculatetheoreticalvalues of sc,p. Accuracyof Monte Carlo simulation dependson the choice of energy, divergence andradial distribution of the
electron beamincident on the target.The energywas determined by comparisonto experimental TMRs. Radial distribution of the electron beam
(expressedasFWHM, gaussian shape) waschosento beoptimalwhencorrectionfactorsof the4 detectors were suchthatcorrectedsc,p convergedto
thesame value within +/-1%.

Results: measured sc,p of the 5mm collimator averaged 0.638 -4%+11% with the 4 detectors. E=7.2MeV bestmatched calculated to experimental
TMRs. OptimalFWHM=2.3mm gavesc,p=0.673 -0.7%+0.3%. Correctionfactors decreasedwith increasingFWHM, while MonteCarlo-calculatedsc,p

increased.Measured(corrected)andcalculatedsc,p matchedat 0.673 only for FWHM=2.3mm.

Conclusion: Variations of electron beamfocussingcanexplain signifi cantvariationsof sc,p. If oneof the investigateddetectors is used,it is possible
to infer actualFWHM values and thus appropriate correction factors by comparison to pure Monte Carlo-calculated sc,p values as a function of
FWHM. This fact couldbe exploitedby centreswho donot haveaccessto MonteCarlo codes to simulate their own system.


