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Theenergy-dependence responseof themetaloxidesemiconductorfield-effect transistor
(MOSFET)dosimeterhasbeeninvestigated with regard to therapeuticprotonbeams.The
MOSFETconfigurationsusedinclude the commercial standardMOSFET(TN-502RD),
the microMOSFET (TN-502RDM) dosimeters, and a prototype MOSFET with no
encapsulation.Protonbeamsof non-modulatedpristineandmodulated Spread-Out Bragg
Peak(SOBP) of 5 cm and10 cm widths wereusedwith beamrangesof 8.9cm,15.9cm
and 25.9cm in water. Each MOSFET dosimeter was calibrated at the center of the
modulated 10 cm SOBPprotonbeam with conditionsof 1 cGy per MU. The MOSFET
energy-dependenceresponsewasquantitatively evaluated by theratio of measureddoses
betweenthe MOSFET and an ionization chamber in a same condition. The three
dosimeters showeda similar responsefor the pristine proton beamsat various beam
ranges.This indicatesthatthevariation in dosimeter responseis dominatedby thechange
of the linearenergytransfer (LET) for the used proton beam and not by the MOSFET
encapsulationthickness. Theobserved MOSFETtrendsfor variouspristine protonbeams
havebeenmodeledby an analytical function k (Rres):
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residue range(distanceto the distal 90% level dose), and A, B, C are constants. A
similar modeling has been performed for modulated SOBP proton beams at different
widths andfor variousbeam ranges. The k (Rres) function hasbeenusedasa correction
factor for patient dosemeasuredby MOSFETs for correspondingresidue ranges; this
resultedin dosemeasurementswith an uncertaintyof less than3.0% for various proton
beams.


