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Purpose: Due to possible radiobiological implications that neutronsmight have during proton therapythis work focuses on the
determination of which componentsof a proton therapytreatmentnozzle contribute the most to neutronproduction for passive
systems.

Method and Materials: The LANL CodeMCNPX is usedto simulatea proton beaminteracting with components of a passive
treatment nozzle. Several treatment nozzlegeometriesare simulated. During the first simulations,a 200 MeV proton beaminteracts
with targets of 10 MeV, 20 MeV thicknessand stopping (thick) targets.Severalmaterials were usedas targets: lead, aluminum,
graphite, water,and polyethylene. The neutron flux wasscoredin a waterphantom 1 m awayfrom the point of maximumneutron
production in thetargetand used to determinetheneutron doseasfunction of neutronemissionangle.Thesecondsetof simulationsis
for a double scatter passivesystem. A 200 MeV proton beaminteracts with a high-Z to low-Z (lead-lucite) rotationalmodulation
wheel,a low-Z to high-Z (lucite-lead)scatterers anda collimationsystem. The resultant neutron dose for 100 mm spread-out Bragg
Peak (SOBP) is investigated.

Results:Theneutrondosewashigher for thick targetsthanfor thin targets.This behaviorwas consistentamongall target’smaterials.
The neutronproductionwas forward-peaked with a maximum at around15°. For low-Z and high-Z materials,there was a large
neutron flux contributionfor energiesbelow20 MeV. For thin andthick targets thehigh-Z materialsproducedthegreatestamountof
neutrons,althoughthethin targetsproducedthemostenergetic ones.

Conclusion: We noted that thehigh-Z material componentsareproducingthehighest amountof neutrons while decreasingtheenergy
of thebeam by 10%produces anincrementof approximately 30% increase in neutronproduction.


