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Purpose: In proton dosimetry, the MOSFET response depends strongly on Linear

Energy Transfer (LET). To improve the LET dependence, we focused on the SiO2

thicknessof the MOSFET detector. We compared the response of a new MOSFET

detector with thinneroxidethickness,TN-252RD,to thestandardMOSFET, TN-502RD,

alreadyinvestigated. Furthermore, in order to measure proton dosedistributions using

the MOSFET,a correctionmethodof the MOSFETresponseto protonbeamshasbeen

developed.

Method and Materials: Dose reproducibility and LET dependenceof the MOSFET

responsewere evaluatedexperimentallyusing 190 MeV proton beam. A Bragg curve

measuredby an ionization chamber (IC) was used to evaluatethe correction factors

(IC/MOSFET)asa function of protonpenetrating depth,i.e. residual range.Here, the

residual proton rangeis successfully calculated by the pencil beamdosecalculation

algorithm at an arbitrarypoint. Proton dosedistributionsformedby an L-shapedbolus

were measuredby MOSFETsand IC. The MOSFET doseswerecompensated by those

correctionfactors.

Results: The dose reproducibility of the thinner oxide MOSFET, TN-252RD, was

within 2%,almost similar to that of thestandard MOSFET.ThenewMOSFET response

at the Bragg peak improvedby 10%in comparison to thestandard MOSFET.For proton

dosedistributions measured with the L-shapedbolus, a deviation between the IC and

raw MOSFETmeasurementswasobserved. On the other hand,the correctedMOSFET

dataagreewell with the IC results.

Conclusion: The MOSFET of thinner SiO2 thickness improvedthe LET dependence

for proton dosimetry, although theaccuratedepth-doseestimation is still to beachieved

dueto the MOSFETLET dependence. However,with a newcorrection methodof the

MOSFET response to proton beams, we succeeded in measuringthe proton dose

distribution usingtheMOSFET.


