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Purpose:
Accepted now for humanuse is an activeuniform scanningprotonbeamdelivery systemwith dose layer stacking.This presentation
reportsspecifically on the beam scanningportionof thesystemincluding transversecommissioningresults.

Method and Materials:
Thebeam scanningprovidesfield sizesof up to 20 and30 cm diameter for proton rangein waterup to 27 cm and20 cm,respectively.
Several detectorswere used for the proton field transversecharacterization. They includeda calibratedradiographic film/scanner
system and a two dimensional 1020 multi-element ionization chamberarray on 7.6 mm centers. Comparisonswere madeof beam
quality propertiesbetween the new scanning systemanda traditional passive beamspreadingsystememployingfoils scatterers anda
rotatingrangemodulatoralsoin use at thefacility.

Results:
Somecare wasrequired to optimizethe scanning system with respectto beamflatness. This wasdueto the varying beamspotsize
within the delivery volume due to multiple Coulomb scattering. System commissioningresultsdemonstratethe ability to produce
clinically acceptablefields with respectto flatness,symmetry,andpenumbra.All measuredfields exhibitedflatnesswithin a tolerance
of +/- 3% insidetwo transverse penumbralwidths (80%/20%). Thepenumbraresultsdemonstratethat thescanningsystem, although
limited by a shortersource to axis distancecomparedto the passive system, hasreducedpenumbra in a 26 cm water range,10 cm
spreadout Braggpeakbeam, of about 0.7 mm at all depthpositions.Thedifferences, althoughnoticeable, are relativelysmallerwhen
comparing in un-modulatedbeams.

Conclusion:
Thedevelopmentandcharacterizationof a uniform protonbeamscanning systemhasbeencompletedandis indicated for therapeutic
use. In addition thesuperfluousnature of scattering foils in thescanning systemprovideda useable1-2.5cm increasein waterrangeat
this facility.


