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Purpose: High-precision ultrasonic thermometry offersa compelling technologyfor use in watercalorimetry,sinceexisting
prototypesareableto registertemperaturechangescorrespondingto tens of mGy without theconfoundingdiff iculty of excess heat.
In addition, its potential for providing three-dimensionaldosedistributionsin realtimevia CT mayoffer attractiveoptions for
reference dosimetry of nonstandard beams. The presentstudy comparesultrasonicthermometry to thermistor-baseddeviceswith
respectto sensitivity to thermal signals,noise andsusceptibilit y to systematic errors,with theobjectiveof motivatingfurther
developments.

Method and Materials: Single-channelultrasonicthermometersystems– one, a pulsed,phase-lockedloop; theother, a pulsed
digital phasemonitor– are comparedto thermistor-basedwater calorimeter cells monitoredvia a dual-phaselock-in amplifier.
Radiationfrom incandescent sources, 60Co, anda Clinac2100Careusedto evaluateperformance. Estimatedsignal-detection limits, 
obtainedfrom overallsystem resolution and characteristic noise, arecomparedwith experimentaloutputandanalyzedwith regard to
frequencycontentand heattransport effects.

Results: RMSnoise in the ultrasonic systems exceeded both theoretical estimatesandthatobservedwith thermistor–based systems
overcomparableintegration times; however, thermistor-basedsystemsaredominatedby 1/f noise. Spatialaveragingof temperature
alongthe acoustic pathreducesheat-conductioneffectsin ultrasonicmeasurements, but thelatterare relatively moresusceptible to
convection becauseof the open-phantomdesign. At reducedexposuretimes,ultrasonic dosemeasurementsarewithin a fewpercent
of expectedvalues.

Conclusion: Noisereduction for both technologiesis needed for rapid quantification of heattransporteffects. For ultrasonicsystems,
improvementsto low-pass filter circuits andalgorithmsarerecommended; for thermistor-basedsystems,properphasingof theshutter
with respectto thebridge-excitation signal mayalleviateflicker noise.
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