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Abs tract Subm ission

Purpose: Plasticscintillation detectors (PSDs) havebeenshownnot to requirestoppingpower or perturbationcorrectionsto measure
absorbed dosein high energy electronbeams.The purposeof this work is to comparethe performanceof ionization chambersand
PSDs in precisemeasurementsof electronbeams.

Method and Materia ls: Electronbeamdepthdosemeasurementswereperformed on a Varian Clinac iX for 6 and18 MeV. The
ionization chamber measurements were performedusing a Roos(PTW) parallel plate ionization chamber. The ionization chamber
measurements were converted to dose using stopping power ratios for realistic clinical beams. The scintillation dosimetry
measurements were performedusing a miniaturewater equivalentplastic scintillation detector(1.6mm3). This detectoris madeout of
a (1 mm diameter by 2 mm long) BCF-12 scintillating fiber coupled to a color CCD camera. TheCerenkovradiation producedin the
PSD was filt ered by a chromaticdiscrimination technique.

Results: Thepercentagedepthdose of theRoos chamber measuredat 6 and18 MeV agreewell with thescintillation detector depth
dosefrom Dmax to theR50 depth. As thedepthincreasespast R50, a gradual discrepancy appearsbetweenthecurvesprovidedby the2
detectorsat bothenergies. Pastthe practical range(Rp) and into theBremsstrahlung tail , the percentagedepth dose curveof theRoos
doesnot agreewith theplastic scintil lation detectorat bothenergies(20 % and50 % differenceat 6 and 18 MeV).

Conclusion: Thediscrepancy between thedetectors suggeststhat: 1) Thestoppingpowerratiosdo not model properly thetransition
betweenelectronsandphotonsat the Rp depthor 2) theremaybe an increase in Pwall with depth for the parallel plate chamberor 3)
thereis lossof waterequivalence for thePSDat low electron energies.


