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Purpose: To utilize the results of characterization measurements on low-energyphoton-emittingbrachytherapysourcesto determine
a source-model-specificcomponentof thetotal uncertaintyin well-ionizationchambermeasurementsof air-kermastrength.

Method and Material s: The air-kerma strengthof low-energy photon-emitting brachytherapysources is directly realizedat the
National Instituteof StandardsandTechnology (NIST) using theWide-Angle Free-Air Chamber (WAFAC). This primarystandardis
transferred to the AAPM AccreditedDosimetry Calibration Laboratories (ADCLs), source manufacturers,and clinics, wherewell-
ionization chambersare usedto perform NIST-traceableair-kerma strength measurements.For quality assurancepurposes,additional
characterization measurementsperformed at NIST include well-ionization chamberresponse, emergent spectrum,and anisotropy.
Normal variationsin source characteristicshavebeenestablishedfor eachseedmodel,allowing identification of anomaloussources
and preventing theirusein establishing or maintainingsecondarystandards.

Results: Thevariabilities in well-chamber responsefor threemodelsof Pd-103 sourcesandeight modelsof I-125sourceshave been
quantified. Ten of the source models studied exhibited a rangeof values of the well-chamberresponsecoefficient (well-chamber
current dividedby WAFAC-measuredair-kermastrength)between2 % and4 %, while onesourcemodelhada rangeof well-chamber
response coefficientvaluesof 5.5 %. Analysis of emergentspectrademonstratedthatthecauseof thehigh variability in well-chamber
response wasanunexpectedly largevariation in the admixtureof silver fluorescencex-rays.

Conclusion: Data from characterizationmeasurements on hundreds of sources has beenusedto demonstrate that an additional
component of uncertaintyexistsin well-ionization chambermeasurements of air-kermastrengthas a result of variations in source
fabrication. The magnitude of this uncertainty componentvaries with source model, and exists due to the sensitivity of well-
ionization chamberresponseto spectrumandanisotropy variationsamongsources.


