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Introducton:

In IntensityModulatel Proton Thergy (IMPT), the positionandquantity of the dose
depo#ted by monoenegetic pencil beansaresimultaneouslycontrolled. We are
developngtheability to trea patientswith IMPT anddoublescatteringn asingle nozzle
mountel on aganty, whichis called a universalprotontherapynozzle. The beamwidth
in IMPT, whichis usefulin achieving doseconformality,is depadent uponthe materials
in thenozzle. Optimizationof thesematerialsis necessty to allow bothIMPT and
scatteing techniqus.

Methods:

A GEANT MonteCarlosimulationwasusedto determinghe percil beamwidth
obtainalde for different mateials in thebeampath. Consideratiorwasgiven to beam
instrumentationyacuumwindows,thedistribution of air, vaauumor heliumin the
nozzle,andthebeamoptics. Theresultsof thes simulationswerecomparedo
calculationdasedon the multiple-saatteringtheoryof Moliere.

Reasllts:

Theadvanagesanddisadvantgesof variousconfiguraionswill bediscussd together
with estmatesof thebeamwidth. Furthermoresomeof thes estimatesverecompaed
with measurementsiadewith someof thecomponentsn theuniversd nozzle. Monte
Calo smulationsshouldprovide a good predictionof the expedted beamwidth,
however theinitial beamcondiionsare alittle harderto estdlish in orderto get full
agreement.

Conclsions:

The optimumbeamwidth in IMPT should,on the onehand be as smallas possble to
reducethedosedeliveredto hedthy tissie, or onthe otherhand belargeenowgh to allow
apradical beamdelivery capabilityand time frame while maintaininghigh standads of
patientsafety. Modificationsdesignedo improvethe bean width mustalsohave
acceptald impacton doublescatteing treatmentgSee abstract 7586] A sygemthat
obtains areasonableptimizationof both solutionshasbeendevdoped.



