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Purpose:

To chaaderizeneuton dos equivakntperprotonGray (H/D) asa function of protonenegy, spreadout Braggpeak(SOBP) and
apeture size ataclinical protontreatmentacility using bothactive andpassiveneutrondetectioninstruments andto evaluatehe
peformanceof theinstrumentdor a possiblecandidat for routine patientneutronexposurenonitoring.

Method and Materials:

TheH/D were measuredt 2 locationsnear isocenter, namelyin proton field but 2 cm out of rangeandapproximatey 20 cm out of
field, with neutroninstrumentsof varioustypes Two typesof remmeterswereused the REM-500,a tissueequivalent proporional
courterandSWENDVI2, awide enegy (up to 5GeV) neutronprobe The passve detectoronsst of Neutrak® 144 Fast,
Intermadiateand Thermd NeutronDosmeters anetchedtrack deector,andtwo flavors of bubbk detectorBDS®, a spectrometer,
andBD-PND®. Theresuts from these instrumentsverecomparedor 200MeV and160MeV beamconfiguratiors. REM-500and

Neutrak® wereusedto study the dependencyof H/D on proton energy,SOBPand aperturesize.

Results:

Variousinstrumentshadcompaable H/D measirementsat the out field locationbut variesmore atthein field location. TheH/D
valueincreaséd linearly with protonenergywith afactorof ~6 from 100MeV to 250MeV for mediumsnout TheH/D value
increased~50%with increasng SOBPfrom 2 cm to the maximum of clinical allowedvalueandhada small deaeasewith apeture
size

Conclusion:

ThemeasiredresultsshowH/D increasestrondy with protonenergy moderatelywith SOBP, andhas minimal dependenceon
apeture size. Thisis congstert with thesimulation resuts. The Neutrak®etchedtrackdetectoris a goodcandidatdor paient
neutron exposuremonitoring due to its smallsize, excellentdoserange,goodenergyrangeandcommerciakupport.



