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shielding verification for a single-room proton therapy facility

Purpose:
To validate analyticshielding and mazecalculations prior to constructionof a doorlessin-roomacceleratorprotontherapy facility.

Method and Materials:
TheMCNPX MonteCarlo program (version2.6c)wasusedto model thetreatmentfacility. LA 150cross-sectionswere usedfor all
materials available. Mazewalls, floors, and shieldingwalls, including all passageways wereincludedin theroomgeometry.
Treatment lossesweremodeledwith anFe targetplacedat isocenter.The cyclotronwasgeometrically modeledwith anticipated
protonlosspoints. Thecyclotron wasmodeledboth with andwithoutlocalizedcompoundshielding. Simulationswere performedfor
gantry angles of 0o, 90o, and180o for thetarget sourceand0o, 90o, and 135o for thecyclotron source. The135o beamwassimulated
sinceit placestheaccelerator in a direct line-of-sight of anpersonnelaccessareain thelower level shieldingwall. Neutrondose
equivalent andphotondosevalueswere talliedusingmeshtallies throughout thetreatmentroom,maze,andoutsideof theshielding
enclosure andcomparedwith designvalues. Neutrondoseequivalent estimatesusedtheICRP-74 neutron flux-to-doserate
conversion factors.

Results:
MCNPX simulationsconfirmed theanalytical shielding estimatesandindicatedareasof underandover-shieldingin thefacility plans.
Beyondtheshieldingwalls, photondose equivalentvalueswerelessthan10%of theneutron values. Neutronsstreaming from the
acceleratorthrougha lower mazeshielding void contribute to thepersonnel dose to in thetreatmentcontrol area. Useof 1” of simple
compound shieldingreduces this contribution by a factorof 2.25.

Conclusion:
MCNPX is a valuabletool for pre-installation verification of shieldingdesignand indicate that doorlessprotontherapyvaultsare
feasible.


