AbstractID:7586Title: Designof avaaiumchambe for auniversal protontherapy
nozzle

Introducton:

In IntensityModulatel Proton Thergy (IMPT), the positionandquantity of the dose
depo#ted by monoenegetic pencil beansaresimultaneouslycontrolled,which can offer
amore tumor-conforma dosecompard to IMRT and3D conformal protontherapies.
We aredevelopinghe ability to trea patientswith IMPT anddoublesaatteringin a
singlenozzk mountedon a ganty, whichis calleda universalprotontherapynozzle. A
vacuumchanberis oneusefulmethodto reducethe beamwidth in IMPT, however,
interactions of the protors with the chambemwalls couldreducethe energyof the protors
andchangethelateral profile of thebean in doublescattering

Methods:

A GEANT MonteCarlosimulationwasusedto compardargediameterdouble
scatteing fields. Simulaed depth-dosedistributionsandprofiles of the dosedepstedin
thelateraldirectionsin a waterphantomwere producedo compareconfigurationswith
thevacuumchambeto onewithoutavacuumchamber. Regonsof thevacuumchamber
thataffectedthe propertiesof the beamwereidentified andoptimized. Experimental data
wereobtainedusinga protonbeanm with a prototype vaauum chambeinstalledin the
nozzle.

Reasllts:

Without specialcare,a vaauum chambe designedonly to fit the geometry constiaints
limitedthelateralbean profile and adversey} affectedthelongitudind dosedistribution.
A properlydespnedfiberglasswalledvaauumchambeicanbe congructedthatwill have
negligible impacton thelongtudind dosedistributionin doublescattering.Theflatness
of the dosedepositedn thelateral directionwill bereducedslightly in the diredion of
theaxisof rotationof the gantry.

Conclsions:

It is possble to designanoptimized fiberglasswalled vacuumchambethatwill be
suitablefor installationin auniversal noz4e. Ongoing studiesncludesimulating a
heliumfilled chambelas analterndive to avaaumchamber.



