
AbstractID: 7001 Title: Development of a Novel Detector for Measuring Proton Energy
Spectra

Purpose: The purposeof this study wasto designan instrumentfor measuringproton energyspectra,and present energy deposition
resultsthatcomparecalibrationruns with two state of theart MonteCarlo codes,HETC-HEDS, andGEANT.

Method and Materials: Theprotonenergyspectrum analyzerdeveloped in this studyis basedon a telescopecalledtheCosmicRay
telescopeof the Effects of radiation (CRaTER), originally designedto achieve characterization of the global lunar radiation
environmentand its biological impacts. It employs a stack of silicon detectors andtissue-equivalentplastic (TEP) to establishthe
linear energy transfer (LET) spectra of cosmic radiation relevant for human and electronic parts considerations. Measuredand
calculatedspectra were obtainedusing dE/dX= (E0-Ef)/L, whereE0 andEf are theenergiesof theparticlesasmeasuredby thesilicon
detectorsat eitherendof each TEPsection andL is thelength of thematerial.

Results:Results showa very goodagreement betweenexperimentalandcomputermodels. A comparison of thepeakposition shows
that HETC-HEDSsimulationof theinstrument in a clinical protonbeamyield a peak at channel50. In comparison,thepeak channel
was55 with Geant and57 from the MGH data. Thereasonfor thediscrepancyis that theHETC-HEDS analysiswasperformedfor
energiesdown to 0.2MeV, while theanalyseswith GEANT andtheMGH data includedaround20 more energychannels.

Conclusion: An LET energy spectrumwasdesignedandcomputational testing for protontherapy.Comparisonsbetweencalibration
runsand two simulationrunsusing GEANT andHETC-HEDS showpromising resultsin beingableto usethe instrumentfor proton
therapy calibration purposes. Future investigations will include analyses for different geometricalconfigurations, as well as
investigating thedetector’s responseto other chargedparticles.


