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Purpose: To characterizea liquid helium active radiometriccalorimeter for containedpowerandemittedpowermeasurements.The
calorimeterhasbeenusedfor directmeasurement of low doserate andbetaemittingbrachytherapysources. 
 

Method and Materi als: Measurements wereperformedby placinga brachytherapysourceinto a silver absorber whosetemperature
wasactively controlledslightly above that of liquid helium. An electrical substitution methodwasused;so the differencein power
required to maintain a set temperature with and without the source present was attributed to the sourceitself. Correctionsfor
increasedthermalmass of the systemduring measurement weredeterminedempirically using nonradioactive“dummy” sources,and
corrections for escapedenergy were calculated usingMonte Carlo MCNP5 models. Datawere analyzedusinga linear leastsquares
approximation of valuesobtainedwhile thesourcewasin placeandafter thesourcewasremoved. Thedistancebetweenthefit lines
at thetimethesourcewasremovedwas takenasthesourcepower. Individual 125I, 103Pd,and90Sr/90Y sourceswereinvestigated.

Results: Classicalvariancefor preliminarymeasurementswasfoundto be60nW. Thecorrection factorfor sourcethermalmass was
0.611µW; andfor 125I, 103Pd, and90Sr/90Y, respectively, correctionsfor escapedenergywere1.0000,1.0045, and1.0182for contained
powermeasurementsand 1.0081,1.0101,and1.0823for emittedpowermeasurements.

Conclusion: Preliminary results reveal improved sensitivity of the instrumentover the previousliquid nitrogenversion(Rev. Sci.
Instrum.,76, 2005). Small thermaldrifts duringmeasurementindicate thatslight furthermodifications to thedesign may berequired
to anchor theabsorbers fully to theactively controlled detectorhousing. Also, increasing thesizeand weight of thesourceinsertion
capmayalsoimprovemeasurement repeatabilit y. While preliminarydata arepromising,furthermeasurementswill improve dataset
statisticsfor bothradioactive sourcesand themeasuredcorrection factor.


