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Purpose:Rapiddevelopmentsin lasertechnologyhave facilitatedproton(light ion) acceleration
using laser-inducedplasmas. In this work, we investigatean experimental system for laser-
acceleratedproton therapy.

Method andMaterials:Our systemconsistsof a commercial150TW laser, custom-madelaser-
pulsecompressionandtarget chambers,particle selectionandbeam collimating devices,
dosimetrymonitoringsystemsandshielding constructions.We haveperformedinitial laser-
protonaccelerationexperimentswith thin aluminumfoils astargetmaterials.Themaximum
protonenergywasmeasuredusingCR-39 film anda Thomson parabolaion analyzer. We have
performedparticle-in-cell simulationsto investigatetheoptimallaserparametersandtarget
configurationsto facilitate laser-protonacceleration and dosimetricstudies.

Results: Theprimaryparticlesresultingfrom thelaser-targetinteraction areprotonsand
electrons.Our particlein cell simulation predictedprotonsof up to 300MeV andelectronsof 20
MeV for a laserintensityof 1021 W/cm2. Themaximum numberwas 1011 and1012 perpulse for
protonsandelectron,respectively. Our initial testingwith a 1018 W/cm2 laserintensity (at 10
TW) producedup to 1 MeV protonswith a broad energyspectrum.

Conclusion:We havedeveloped anexperimentallaser-protonacceleratorfor radiationtherapy
applications.Initial experimental studieshavedemonstratedprotonaccelerationat low laser
powerlevels.Furtherstudieswith laserintensitiesup to 2 x 1020 W/cm2 are being conducted
with differenttargetmaterialsand configurations.


