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Giventhephysicaladvantages of protons and light ionsin targetdose conformityandnormal
tissuesparing overcommonlyused photonandelectron beams,why is protonor ion beam
therapyonly offeredat a few facilities worldwide? Theansweris high cost.Conventionalproton
or ion facilities areeithercyclotron- or synchrotron-based.Thecostof theaccelerator,treatment
gantriesandthebuilding increases thetotal capitalcost to about $100millionfor a proton facility
andit cancost2-3 timesmorefor an ion facility. In this presentationwe will look at alternative
solutionsthatmayprovidemore cost-effectiveprotonand light ion beamsfor radiationtherapy.
We will reviewrecentdevelopmentsin compact acceleratordesignsusingsuperconductorsand
advancesin particle acceleration usinglaser-inducedplasmas.Takelaser-protonaccelerationas
anexample,theoretical studiesshowthatat a laserintensity of 1021-1022 Wcm-2 protonsmaybe
acceleratedup to 300MeVwith a spectrum andangulardistribution.Experimentalfacilities
dedicatedto laser-protonacceleration for cancer treatmenthaverecentlybeenestablishedin the
US,JapanandFrance.Becauseof thesmallaccelerationdistance a laser-proton/ionaccelerator
is expectedto bemuch more compactthanconventionalcyclotronsor synchrotronsandonce
developedmaybethebestcandidate acceleratorfor particle therapy.

Educationalobjectives:
1. Reviewexistingacceleratordesignsandalternativecompact acceleratordesigns
2. Reviewrecentadvancesin lasertechnologyand laser-ion acceleration
3. Discusspotential applicationsof laser-acceleratedprotonsfor radiationtherapy


