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Purpose: The goal of this work was to: (1) analyze the responsecharacteristics of a commercialMOSFET system,(2) developan
accurateMOSFETcalibration conventionand(3) develop a TBI mid-planedosecalculationmethod that reliesonly on entrancedose
measurements.

Method and Materials: Using a nominal 6 MV photon beam, MOSFET responsereproducibility, linearity and stability were
analyzed. A calibrationcoefficient wascalculatedfor eachdetector usinga methodthatrelatesMOSFET andion chamberresponsein
anacrylic jig to doseto water at anequivalentdepth- calibration coefficientswereverified for all MOSFETs by measuringthedosein
water at variousdepths. We derive a simple methodof calculating TBI mid-planedosethat relies only on MOSFET entrancedose
measurements. The methodwas testedby calculating the mid-plane doseto a 30x30x30cm3 water tank and an anthropomorphic
phantom.

Results: The detectors showeda reproducibilit y of ±2.0% for a doseto water at dmax greaterthan65.0 cGy. Responselinearity was
excellentanda correlationbetweenmeasurement reproducibili ty and detector responseestablished.However,detector responsedid
decrease asa function of accumulateddose.Thedoseto waterat a depth of 10 cm wasverifiedby ionization chambermeasurementto
be 67.3cGy - the meanresponse of the 15 MOSFETswas68.0 ± 2.0 cGy. Doseto the mid-planeof the watertank wasconfirmed
with an ion chamberto be 50.0 cGy – using the formalism set out in this work the dose was calculated to be 51.6 cGy. For a
prescribed100.0cGythemid-planedose to theanthropomorphic phantom wascalculated to be99.0cGy.

Conclusion: The unique calibration convention and TBI mid-planedosecalculationmethods were found to be accurateand easily
implementedaspartof any clinical TBI program.


