
AbstractID:7759Title: Optimizationof thebeam width in a universalprotontherapy
nozzle

Introduction:
In IntensityModulated ProtonTherapy (IMPT), thepositionandquantity of thedose
deposited by monoenergetic pencil beamsaresimultaneouslycontrolled. We are
developing theability to treat patientswith IMPT anddoublescatteringin a single nozzle
mounted on a gantry, which is called a universalprotontherapynozzle. Thebeamwidth
in IMPT, which is usefulin achieving doseconformality,is dependent uponthematerials
in thenozzle. Optimizationof thesematerialsis necessary to allow bothIMPT and
scattering techniques.

Methods:
A GEANT MonteCarlosimulationwasusedto determinethepencil beamwidth
obtainable for different materials in thebeampath. Considerationwasgiven to beam
instrumentation,vacuumwindows,thedistribution of air, vacuumor heliumin the
nozzle,andthebeamoptics. Theresultsof these simulationswerecomparedto
calculationsbasedon the multiple-scatteringtheoryof Moliere.

Results:
Theadvantagesanddisadvantagesof variousconfigurationswil l bediscussed together
with estimatesof thebeamwidth. Furthermore,someof these estimateswerecompared
with measurementsmadewith someof thecomponentsin theuniversal nozzle. Monte
Carlo simulationsshouldprovidea goodpredictionof theexpected beamwidth,
however,theinitial beamconditionsare a little harderto establish in orderto get full
agreement.

Conclusions:
Theoptimumbeamwidth in IMPT should,on theonehand beas smallas possible to
reducethedosedeliveredto healthy tissue,or on theotherhand belargeenough to allow
a practical beamdelivery capabilityand time frame while maintaininghigh standardsof
patientsafety. Modificationsdesignedto improvethebeam width mustalsohave
acceptable impacton double-scattering treatments[See abstract 7586]. A systemthat
obtains a reasonableoptimizationof both solutionshasbeendeveloped.


