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Purpose:
In all internationalprotocols for electronbeamdosimetry theprimarydetectorof choicefor measuringdepth-dosedistributionsis the
plane-parallel ionizationchamber. Diode detectorsarepermittedbut their performance mustbecheckedagainsta ‘gold-standard’ ion
chamber beforeuse.Recentpublicationshaveindicatedthatparallel-plateion chambers canhavea significant non-zeroperturbation
correction, which varieswith depth. If this is not correctedfor thenthe chamber is not a ‘gold standard’ andanycomparisonwith a
diodewill bebiased.This alsohasimplicationsfor benchmarkingof Monte-Carlosimulations.
Method and Materials:
A precision1-D scanningphantom wasdevelopedwith an absolute positioning accuracyof 0.15mm and a doseuncertaintyof 0.1%.
Measurements weremadewith two typesof plane-parallel ion chamber(NACP andRoos)andtwo electron diodes(Scanditronix EFD
andPTW60012)at a rangeof electronenergies(4-22 MeV) for 4 different linactypes.
Results:

i) Therewasvery good agreement betweentheplane-parallelion chambers (R50 valuesgenerallywithin 0.1mm for all
beams)

ii) Therewasa significantandconsistent differencebetweentheelectrondiodedetectors,with a 0.7 mm differencein
R50 (independentof energy)and smalldifferencesin thebuild-up and bremsstrahlung regions.

iii) Theion chamberplots (converted from ionization to doseusingTG-51 andcorrectedfor chamberperturbation using
publisheddata)showedvery goodagreementwith theEFD diode,exceptfor in the build-up regionwherea
differenceof ~1-2% persists.

iv) Thecorrectedion chamber andEFD diodeshowedgoodagreement with a Monte-Carlo simulation but neither
matchedperfectly.

Conclusion:
For thehighestaccuracy depth-dosemeasurements(e.g.TG-51 beamcalibration,MC commissioning)perturbationcorrectionsare
requiredfor plane-parallel ion chambers.Furtherwork is requiredto determine which detector (diodeor ion chamber)is a true ‘gold
standard’.


