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Introduction:
In IntensityModulated ProtonTherapy (IMPT), thepositionandquantity of thedose
deposited by monoenergetic pencil beamsaresimultaneouslycontrolled,which canoffer
a more tumor-conformal dosecompared to IMRT and3D conformal protontherapies.
We aredevelopingtheability to treat patientswith IMPT anddoublescatteringin a
singlenozzle mountedon a gantry, which is calleda universalprotontherapynozzle. A
vacuumchamberis oneusefulmethodto reducethebeamwidth in IMPT, however,
interactionsof theprotons with thechamberwalls couldreducetheenergyof theprotons
andchangethelateral profile of thebeam in doublescattering.

Methods:
A GEANT MonteCarlosimulationwasusedto comparelarge-diameterdouble-
scattering fields. Simulated depth-dosedistributionsandprofiles of thedosedeposited in
thelateraldirectionsin a waterphantomwere producedto compareconfigurationswith
thevacuumchamberto onewithout a vacuumchamber.Regionsof thevacuumchamber
thataffectedthepropertiesof thebeamwereidentified andoptimized. Experimental data
wereobtainedusinga protonbeam with a prototypevacuumchamberinstalledin the
nozzle.

Results:
Without specialcare,a vacuumchamber designedonly to fit thegeometry constraints
limi tedthelateralbeam profile and adversely affectedthelongitudinal dosedistribution.
A properlydesignedfiberglass-walledvacuumchambercanbeconstructedthatwill have
negligible impacton thelongitudinal dosedistributionin doublescattering.Theflatness
of the dosedepositedin thelateral directionwill bereducedslightly in thedirection of
theaxisof rotationof thegantry.

Conclusions:
It is possible to designanoptimized fiberglass-walledvacuumchamberthatwill be
suitablefor installationin a universal nozzle. Ongoing studiesincludesimulating a
helium-filled chamberas analternative to a vacuumchamber.


