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Purpose:
TheAAPM is currentlyworking to provideanupdate/addendumto theTG-51 dosimetryprotocol.As partof thiswork measuredand
calculatedkQ factors for a rangeof thimble-typeionization chambers not listedin TG-51 wereobtained.Theaim wasto investigate
the accuracyof thecalculationsandobtain objectiveevidenceon theperformanceof thesechambersfor referencedosimetry.

Method and Materials:
Thesameformalismandcomputerprogramsasemployedin TG-51 wereusedto calculatekQ factors. As well as0.6cm3 reference
chambers, factorswerecalculated for scanningandmicrochambersfrom themajor manufacturers.Measurements weremadeusing
the 60Co and ElektaPrecise linacfacilitiesat theNationalResearch Councilof Canada.Theaim wasto characterizethechambers
overtherangeof energiesapplicable to TG-51 anddetermine whether thechamber met therequirementsof a referenceclass
instrument. Chambersettling, ion recombinationandpolarity wereinvestigatedandabsorbeddosecalibrationcoefficients were
obtainedfor 60Coand6, 10 and25 MV photonbeams.

Results:
As might beexpected, 0.6cm3 thimble chambersshowedthemost predictableperformanceandexperimentalkQ factorswereobtained
with a relative uncertainty of 0.1%. Theperformanceof scanning andmicro chamberswassomewhatvariable.Somechambers
showed very goodbehaviourandgavereasonableagreementbetweenmeasuredandcalculatedkQ factorsbut others showed
anomalous polarity and recombination corrections thatrequire furtherinvestigation.For thewell-behavedchambers, agreement
betweenmeasuredandcalculatedkQ factorswaswithin 0.4%. However,for somechambers differencesof nearly1% were seenthat
mayberelatedto therecombination/polarity issues.

Conclusion:
ExperimentalandcalculatedkQ datahave beenobtainedfor a wide rangeof thimblechambers thatcanbeusedby theAAPM and
clinical usersin choosing suitable detectorsfor referencedosimetry.


