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Purpose: To evaluateradiation detectorsfor thedosimetryof kilovoltage x-ray beams.

Method and Materials: The studyevaluatedcylindrical and parallel plate ionization chambers provided
with thePTW MP3 water tank system.Kilovoltage x-ray beamsweregeneratedby a PantakDXT300 x-ray
unit with energiesrangingfrom 50 to 280 kVp. The following datawasmeasured: percentage depthdose
curves in water, relativedetector responseboth in air andin solid water with the6 cm diameterapplicator.
ThereferencedetectorwasanNE 2571ionizationchamberthathadbeen calibratedin a primarystandards
laboratory. The EGSnrc Monte Carlo code V4.2.2 was usedto calculatedepthdosecurves in water for
comparisonwith measureddata.The x-ray spectrumof primary beamwasdetermined usingan analytical
program, XRAYBEAM, andsubsequentlyverified by calculation of thehalf valuelayer.

Results: For the measureddepth doses,the PTW 0.3 cc thimble chamber, NACP, Markus and Roos
chamberwere in good agreementwith the Monte Carlo calculated depth dosedata.The agreementwas
better than 3% in most cases,anda maximum deviationof 4% for the 50 kVp x-ray beam.The M31002
pinpoint chambergavea greaterdeviation, up to 9% for the 50 kVp beam. The relative detector response,
ascompared to the NE 2571, indicatedthat thimble chambers hada small variationof up to 5% over the
energy range. However the relative detectorresponsefor the parallel plate chambers was large, with the
deviationincreasingasthex-ray beam energy decreased,up to 70%for theMarkuschamber. Similar large
responsechangesalso occurredfor thepinpoint chamber.

Conclusion: The parallel platechambers(Markus,Roos,NACP) werefound to be suitablefor depthdose
measurements in waterfor kilovoltagex-raybeams.


