
AbstractID:8212Title: A methodfor removinganartifact in time-dependentdose ratedataobtainedwith
an ionizationchamber

Purpose: To develop an algorithm to removetheRC-like artifact with time-dependentdose-rate measurementsusingan ionization chamber andelectrometer
system.

Method and Materials: A 0.07-cc Farmer-type ionization chamber,Capintec Model PR05-P, was usedfor dosemeasurements.The electrometerwas
StandardImagingMAX -4000, which wasconnectedto a laptop computer. Electrometercontrol software, a special version of the MAXcomm program, was
usedto sampletheelectric current readingsevery 100msec.We formulateda rateequationfor thenumberof electronsin thecavity by hypothesizingthat the
RC-like artifact is causedby the finite time neededfor electronsto recombine with ions in the cavity of the ionizationchamber. The rateequationincludes
termsfor theionization,thelossof electronsdueto two-body recombination, andthelossof electronsdueto theelectronsflowing out from thechambercavity
to the electrometer.The unknown parameters in the equation wereobtainedby iterativelyadjustingthe valuesuntil we achievedthe bestfit of the corrected
ionization current data with the ideal time-dependentionizationcurrent curve.For the parameterestimation,we usedthe dataof one 100MU irradiationof a
linacphotonbeam.Next, the correctionalgorithmwith theestimatedparametervalues wasapplied to thetime-dependentdose-ratedataobtainedfor a testcase
of GammaKnife irradiation.

Results: By iteratively adjustingthevaluesof the two parametersin therateequation,we could recover the idealrectangularshaped beampulseof the linac
photon beam. Using theseparameters, the temporal variation of the ionization current for the GammaKnife experimentwas successfully corrected by
removing theRC-like artifact.

Conclusion: Theproposedmethod is capableto eliminatetheartifact in the time-dependentdose-ratemeasurements.


