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Purpose: Thepurposeof this work wasto evaluatetheLET energydeposition contribution from primary proton particles versusthe
contribution of secondaryparticles.

Method and Materials: The energy deposition contribution from primaryprotonparticles versuscontribution of secondaryparticles
wascalculated using HETC-HEDS (High EnergyTransport Codefor HumanExploration in DeepSpace). HETC-HEDS simulates
particlecascadesby usingMonte Carlo methodsto compute the trajectories of the primary particle and all the secondaryparticles
produced in nuclear collisions. For theinitial phase of this study, theproton beamwasincidenton a computermodelof a detectorthat
is being designedto measure the LET spectrafor protonbeams. Simulationswereperformedusingincidentprotonbeamsbetween
90 and 200 MeV/Nucleon in 5 MeV/Nucleon increments incident on 10 g/cm2 of A-150 TissueEquivalent Plastic. In the second
phase,the proton beam wil l be incident on a computer model of an anthropomorphic RANDO phantom.Simulations will be
performedfor differentpatienttreatmentsto determinetheLET spectraof theprotonsandsecondaryparticles.

Results:Thesimulations showedthatsecondaryparticlescontribution is of significance, andthe contribution is about50%of thetotal
energy depositedinto the Tissue Equivalent Plastic. Overall, the results suggested that secondaryparticlesare of concern during
protonradiation therapytreatmentsandneedto beinvestigated,especiallyat low protonenergy, and beyondtheBraggpeakpoint.

Conclusion: For proton therapy beams,the simulations presented show a significant contribution of about 50% of total energy
deposition originates from secondary particles. Furthermore, a significant fraction of the fluencecomesfrom secondaryparticles
produced beyondtheBraggPeak. Theauthorsarecurrentlydeveloping a modelto incorporate thebiologicaleffect of the secondary
particles in theprotontreatment planningprocess.


