AbstractID: 8884 Title: Energy and irradiation modality independence of calibration
coefficients for water equivalent plastic scintillation detectors

Purpose To demonstrat¢éhatapproximatevaterequivalenceof pladic scintillation
detector(PSD)hasfor conseuence the energyindependencef the cdibration
coefficientsfor bothphotonand electron beans in the megavoltagesnergyrance.

Method and Materials:

ThePSDconsistan asmdl 1 mmdiamete and2 mm long plasticsantillating fiber
made of apolystyrenecore (BCF-12, SaintGobain,inc.). Thesantillator wascoupled to
a2 meterdong nonscinillating plastic opticalfiber and a color CCD cameraApogee
instumentsnc.) wasuseal as photodéector. The calibrationcoefficientsof the PSD
where extracedfor 6 MV, 23 MV photonbeamsand 9,12,15and18 MeV electron
beamausinga Farmerionizaion chambelExradin).Compldée removalof the Cerenkov
radiation producd in the optical fiber wasdonewith achromadic disaimination
technigwe usingtheblue and greenchannelof the CCD camera. All measurementswere
performedaccordng to thereammmendatios of the AAPM TG-51 protocolfor clinical
dosmetry.

Resuls:
The PSDexhibitsa maximumdevigion of lessthan1.7 % (aboutthe mean) of its
calibration coefficientsoverthe measuredenergyrangefor bothirradiationmodalities.

Conclusion: Theenergy independencef the cdibration coeffidents for PSDwas
demongratedexperimatally for thefirst time for both photonsandelectrons PSDs have
the potentialto simplify and improveaccuracy of dosemeasirenentsin clinical
situationswherephotonsandelecronsareboth presenin the beamsud as electron
contamnationin photonbeansor bremsstrahlungontaminateelectronbeams.



