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Recent Developmentsin Proton Accelerators

Purpose:

ProtonBeam RadiationTherapyhasbeenclinically investigatd for over40 yeas.
Despiteobviousphysicaldosedepositiomradvantageandcompellingclinical results the
considerabldinancial costof existing acceleratodesignshashindeed widespreadiseof
this evidently superiortreamentmodality. Within the lastfew yearshowever materals
havebeendevelopedhatenablehigh concentrationsof electromagneti@nergyto be
hamesed Thesematerids haveopena theway for reducingthe sizeandcostof
acceleratorgor ProtonBeam Radiation Therapy.

Method and Materials:

Two suchmaterials high current densitysuperconductingviresandhigh field gradient
dielectricelenments haveled to therespective developmentof compactsupaconduding
cyclotronsanddielectricwall accderators. Existinganalytial toolsfor simuléing the
pefformanceof circularacelerdors andlinearacceleratorbavebesnappliedto guide
thedevelopnentof thesedesigrs in thenewenegy densityregimes. Thesetoolsare
essentialfor predictingthe performanceof accelerategrotonbeamdynamicsn compacd
deviceswith high eledcromagneticfield gradients.

Results:

Eachof theseacceleatorshavebesnincorporatednto singleroomprotontherapy
treamentsystemdesignswith asizeandcostthatare,or areprojectedo be, significantly
belowthatof existingaternatives. Prototypesf thesesystemsarenow unde
construdion andelementa prototypeevaluation.Supeconductingcurrentdensity
peformancespecficationshavebear metor exceededhn the developmenbf thecompact
superconductingyclotron. A working cyclotronhas been prototypedand shownto
accelerat@anintenseprotonbean of morethan100nA over thefirst stage of the
cyclotron acceleation cycle. Lik ewisecritical elementf thedieledric wall acceleator
havemet specificationdor thefinal accelerdor configuration,showingstandofffieldsin
exces of 100MeV/ m.

Conclusion

At leastoneof thesenew systens is expectedto be completel andbeing usedfor patient
treamentbeforethe endof 2008.With the significantreductionin compleity and cost
the successfudemonstraon of thesesystemswill likely lead to amorewidegpreal
adopton of ProtonBean RadiationTherapy.
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