AbstractID: 8950 Title: The contribution of nuclear products on the lateral profile of the
pencil scanning proton beams from the MD Anderson Proton Therapy Center Houston
nozzle: The halo effect

Purpose: Secondaryparticlescreatedby nuclearinteradions produce a halo of low secondar
dose that extenddar beyond the centerof primary percil beans. This work investigateghis “halo
effect” in the MD Anderson Praon Therapy Center Houston (PTCH) pencil beam nozZe.
Method and Materials: A model of the PTCH pertil beam nozzle wasimplemented usingthe
Monte Callo codeMCNPX. Upstreamof the nozzle a water pharntom was placedto score i) the
enagy deposied as a function of depthfor cylindrical talies with increasingradii; andii) the
lateral profile of the beamas a function of degh. Resuts: Lateral profiles at the Bragg peak
depthfor three beamenergies(7250 MeV 15952 MeV, and 221.83 MeV) show that doseis
deposité far beyondthe certer of the PTCH pencil beam Althoughthis halo doseis very low for
a single pencl beam(0.01 % of the maximum at 15 cm from the centerof the 22183 MeV
bean), for alargenumberof beamsit accunulates,which cawses the dosedepostion to incresse
a fact that is not properly accouned for in treatmentplanring dose models. Furthermore,the
enagy depo#ted asa function of depthshows differencesof up to 8 % when comparirg 4 cm
with 10 cm tally radi for the 22183 MeV beam.This resut suggess that percent depthdose
(PDD) measirenents should be performedwith ion chamters (ICs) large enoudp to cover not
only the centralpart of the beam,but also the halo region of small doses.Conclusion: The halo
dos can be depositedfar beyord the certer of the primary PTCH pertil beamand PDD
measurementshould be perfomed with ICs large enaigh to cover the halo region of small
doses.



