
AbstractID:6361Title: Freein Air Characterizationof Metal OxideSemiconductorField
EffectTransistor(MOSFET)DosimetersUsingComputedTomographyRadiation Beam
DeliverySystem.
Purpose: To studyMOSFETradiation responsecharacteristics for CT dosimetry applications,usingCT asradiationsource.

Method& Materials: We usedfive Thomsen-NielsenMOSFETswith readerandwirelesscommunication systemto a laptop
computer, GE Light SpeedUltra-8 CT scanner,SiemensSireskopradiographicunit (Polydoros-SX80), Radcal9095dosimeterwith 6
cc ionizationchamberandkVp sensor, aluminum plates,readypackfil ms& styrofoamsupport.
EachMOSFETwasplacedseparatelyat isocenter for characterization. An exposureof approximately1000mR (996 mR to 1015mR)
wasdeliveredto each MOSFET.Exposuresweredeterminedusing 6cc ionization chamberat isocenter,orientedwith its long axis
parallelto thelong axisof CT collimation,to ensurecompleteirradiation of thechamber. Sensitivity wascomparedwith thatof a
general purposeoverheadx-ray tube. MOSFETenergy dependence,linearity of response,sensitivity with CT X-ray tubein stationary
position and with tubein rotatemode, and angular dependencyof MOSFETSwasstudied.

Results: MOSFETS’ response(in mV, averagedfor 5 MOSFETS) changedby 12% whenkVp variedfrom 80 through140.Linearity
of responsewasgoodfor all theenergiesselectable. Sensitivity wasobtainedin therangeof 25.5 to 32.5mV for theall the
MOSFETS studied.Theaveragesensitivit y for thefive MOSFETswith theoverheadx-ray tubewas 26.58mV/R. Thedifferencein
sensitivity betweenCT tubein stationaryposition andCT tubein rotate modewas about3%, comparedwith thatof overhead
radiographic tubeat 8.2%. The averagedmaximumvariation of all MOSFETS asa functionof tubeanglewaswithin 5%.

Conclusion:Whenusing MOSFETS for CT dosimetry,useof a CT x-raysourcein rotatemodeis recommendedfor calibration
purposes.


