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Purpose: To create, measure, andattemptto characterizeconvection effectsexperimentally in a water phantomandcell in terms of
simple physicalparameters, in order to obtainaccuratecalorimetricmeasurementsof absorbed dosein bothDomen-typedevices and
especially theultrasonic calorimeterunderevaluationat NIST.

Method and Materials: Experiments havebeen performed to investigate radiationinducedconvection in an openwater phantom
equipped with a barethermistor and an ultrasoundtransducerin addition to using thermsitorsin a sealedcore; and to investigate
convection thresholdby using one thermistor as a point heating source. We employ both impulse-responsetestingand continuous
square-waveexcitation, andanalyze the data in frequencydomain in an attemptto decompose the responsesdueto conduction and
convection.

Results: Single shot,impulse responsetesting showsperiodic ringing following after the responseto the initial excitationhasfaded,
observable for boththermistorand ultrasoundsensors.Theperiodfor this ringing canbeestimate via Rayleighformula. TheFourier
series expansionof thesquare waveexcitationdictatesthatno evenharmonicsshouldbepresent;however,this is violated at elevated
radiation durations,strongly suggest the presenceof convection. This is experimentallyobservedin both thermistor and ultrasound
detections,but suppressedwhen thethermistors arewithin the glassvessel. To understandthe onsetof convection,thepoint source
experiment establishesa threshold for convectionwith increasingpower.

Conclusions:Using the frequency domain technique, we haveobserved experimentally the distinction of systemresponsebetween
convection and conduction. Both impulse-responseand stationary spectra indicate large-scale oscillationsof water in phantom that
are likely to posemore of a problemfor ultrasoundthanfor thermistors with convectionbarrier. Oncethebehaviorof convectionis
understood, onemaybe able to usespectralmethodsto removeits effectsby dataprocessing.


