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Purpose: The purpo of this work wasto deternine which compmens alongthe cential axis of a passivebeamdelivery systemfor
protontherapycontributesthe mostto the producton of secondarneutons

Method and Materials: In this work a passivebean delivery sysem was modeledbasedon the MD AndersonCancerCenter
treatmet nozzle. We performedMonte Carlo simulaionswith Los Alamos codeMCNPX. In thesesimulationsa 200 MeV proton
beamis shaped by arotationalmoduldaor wheel(RMW), a seconday scatererard by a collimating sysemincludinga variable snout.
Cylindrical volumes were placedalong the beam central axis to deermine the radial distribution of the neutrors produced.The
volumeswere madeof corcertric cylinderswith radiusrangingfrom 50 mm to 20 mm. The volumeswereplacedafterthe RMW, the
secondey scattererbefore and after the snout. The neutronflux and enegy spectrawere deteminedfor eachvolume radii and for
threetreamentvolumes.

Results: After the RMW the neuton flux was higherfor all treatnent volumesdiminishing asthe distan@ along the central axis
increased Theflux increagd slightly just before the final snoutfor the smaller field sizesindicatinga backgattercontribution asthe
proton beamiis finally collimated At the end of the nozzk the flux was lower than after the RMW. The larger neuton flux with

erergiesrangingfrom 130 MeV to almost200 MeV wasfound at smalker radii. As the radial distanceincreagd the flux of energetic
neutronsdiminished.

Conclusion: We found that the RMW wasthe major sourceof neutronsn thetreatmentozzle.The flux diminishedasthe distance
increasedindicating a 1/r* dependency. The other shaphg componerg contribute to the neutron productionbut it is difficult to
differertiate between cortributorsafterthe RMW.



