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Purpose: To studyparametersaffectingthedesignof a newstandardfor absorbeddoseto waterfor high doserateiridium-192(192Ir)
brachytherapysourcesbasedon 4 ºCstagnantwatercalorimetry.

Method and Materia ls: The absorbed doserateof a Nucleotron microSelectron-HDR 192Ir brachytherapy source wasmeasured for
sourceswith nominal air kerma strengthSk,air 21000and 38000U at several source-detector separationsdsrc-det ranging between25-30
mm. The irradiation time was adjustedto ensurea minimum dose of 1 Gy delivered to the measurementpoint. The heat-loss
correction was calculated using COMSOL MULTIPHYSICSTM and is definedas the ratio of the temperature in the calorimeter under
idealconditionsto realistic conditions.

Results: The heat-loss correcteddose rate measurementshad a standarddeviation of 1.5%, while the agreementbetweenour
measurements and the calculateddoserate results obtained usingthe TG-43 formalism waswithin 6.5%. The effects of convection
werecalculatedto be negligible as the glassvessel servesasa convective barriersignificantly decoupling the watervelocity in the
interior and exterior of the vessel (differencesin velocity reachingone to two orders of magnitude). It was found that small
uncertainties on dsrc-det significantly affectsthe shape of the drift curve,while varying the exactvalueof SK,air, irradiation time, and
differencesin initial source temperatureat thetimeof insertion into calorimeterhaveminimal effects.Differencesbetweentheshape
of experimental andcalculateddrift curvescanbeusedto optimize thecalculation parameters.

Conclusions:Feasibility of watercalorimetry for absolute dosimetryfor HDR 192Ir brachytherapy sourceshasbeenshown both
numerically andexperimentally. We believeabsoluteabsorbeddose ratemeasurements with uncertaintiessignificantly betterthan5%
are possible.Revisionsto experimental designsareunderwayto improvetherobustnessof setupandimprovetherepeatability and
uncertaintyon measurements.


