AbstractID: 8940 Title: Monte Carlo study of proton beam energy spectra downstream of
density heterogeneities and the influence of multiple Coulomb and nuclear scatterings

on the Bragg peak distal falloff

Purpose: To investigatethe proton beamenrergy and angular spectra downstreamof density
heterogeeities and the influence of multiple Coulomb scatteing (MCS) and nuclearscattering
(NS) on the Bragg peakdistal falloff. Method and Materials: The invesigation wasperformed
using Monte Carlo (MC) simuations with MCNPX. Six geonetries including a homaeneas
dlab of boneandfive differernt heterognéties were studied The contibution of MCS and NS
proasseson the enegy and argular spectra,and distal falloff width was investigatedusng
differert phydcs optiors in the simulatiors including: i) MCS and NS processs turned on; ii)
MCSturnedoff andNS turned on; iii) MCS turned on and NS turned off; andiv) MCS and NS
turnedoff. Results: The distal falloff width showsan increasefor all the hetergeneitieswhen
compaed to the homayereousgeomety. Using different physcs options it was confirmed that
MCS is the main procesghat leadsto the increag in the distal falloff width. On one hand the
contiibution of MCS in the distal falloff width dependson the heter@eneity.On the otherhand,
the contributon of NS hasonly a smalldepen@nceon the heter@eneity.The shapeof the energy
andangularspectrashows a strang depemienceon the geonetry. Conclusion: It is confirmedthat
the degradaion of the Bragg peakand corsequent increag of the distal falloff width is mainly
dueto MCS processoccurringin the hetergeneties. Further analyss showedthat NS process
contributesto about 5 % of the distd falloff width and has only small dependene on
heterogeeity. A correlationbetweenthe distal falloff widths andthe shapeof the enegy spectra
is found. It is proposeda methalology basedon the shapeof the energy spectia to predict the
distd fall off width for simpleheter@eneities.



