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Purpose: To demonstratethatapproximatewaterequivalenceof plastic scintillation
detector(PSD)hasfor consequence theenergyindependenceof thecalibration
coefficientsfor bothphotonand electron beams in themegavoltageenergyrange.

Method and Materials:
ThePSDconsistsin a small 1 mm diameter and2 mm long plasticscintillating fiber
madeof a polystyrenecore(BCF-12, Saint-Gobain,inc.). Thescintillator wascoupled to
a 2 meterslong non-scintillating plastic opticalfiber and a color CCD camera(Apogee
instrumentsinc.)wasused as photodetector. Thecalibrationcoefficientsof thePSD
where extractedfor 6 MV, 23 MV photonbeamsand 9,12,15and18 MeV electron
beamsusinga Farmerionization chamber(Exradin).Complete removalof theCerenkov
radiationproduced in theoptical fiber wasdonewith a chromatic discrimination
technique usingtheblueand greenchannelof theCCD camera. All measurementswere
performedaccording to therecommendations of theAAPM TG-51 protocolfor clinical
dosimetry.

Results:
ThePSDexhibitsa maximumdeviation of lessthan1.7 % (aboutthemean)of its
calibration coefficientsoverthemeasuredenergyrangefor bothirradiationmodalities.

Conclusion: Theenergy independenceof thecalibration coefficients for PSDwas
demonstratedexperimentally for thefirst time for bothphotonsandelectrons. PSDs have
thepotentialto simplify and improveaccuracy of dosemeasurements in clinical
situationswherephotonsandelectronsarebothpresentin thebeamsuch as electron
contaminationin photonbeamsor bremsstrahlungcontaminatedelectronbeams.


