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Purpose:
To characterizeneutron dose equivalentperprotonGray(H/D) asa function of protonenergy, spread-out Braggpeak(SOBP) and
aperture size at a clinical protontreatmentfacility usingbothactive andpassiveneutrondetectioninstruments, andto evaluatethe
performanceof theinstrumentsfor apossiblecandidate for routine patientneutronexposuremonitoring.
Method and Materials:

TheH/D were measuredat 2 locationsnear isocenter, namelyin proton field but 2 cm out of rangeandapproximately 20 cm out of

field, with neutroninstrumentsof varioustypes. Two typesof rem-meterswereused, theREM-500,a tissueequivalent proportional

counter andSWENDI-2, a wide energy (up to 5GeV) neutronprobe. Thepassive detectorsconsist of Neutrak® 144 Fast,

IntermediateandThermal NeutronDosimeters,anetched-trackdetector,andtwo flavorsof bubble detector,BDS®, a spectrometer,

andBD-PND®. Theresults from these instrumentswerecomparedfor 200MeV and160MeV beamconfigurations. REM-500and

Neutrak® wereusedto study thedependencyof H/D on proton energy,SOBPand aperturesize.
Results:
Variousinstrumentshadcomparable H/D measurementsat theout field locationbut variesmore at thein field location. TheH/D
valueincreased linearly with protonenergy,with a factorof ~6 from 100MeV to 250MeV for mediumsnout. TheH/D value
increased~50%with increasing SOBPfrom 2 cm to themaximumof clinical allowedvalueandhada small decreasewith aperture
size.
Conclusion:
ThemeasuredresultsshowH/D increasesstrongly with protonenergy, moderatelywith SOBP, andhas minimaldependenceon
aperture size. This is consistent with thesimulation results. TheNeutrak®etched-trackdetectoris a goodcandidatefor patient
neutron exposuremonitoring due to its smallsize,excellentdoserange,goodenergyrangeandcommercialsupport.


