
AbstractID: 6440 Title: Beam of laser-accelerated protons: generation and
characterization.

Purpose: To experimentallydemonstrate thegeneration of protonbeamsby a novel techniquebasedon theinteraction of high-power
laserpulseswith thin solid-statetargets.To fully characterizethe beamof particlesemitted from thelaseracceleratorandto compare
its propertieswith thetheoretically predicted divergenceand energyspectrum.

Method and Materials: We have built an experimentalset-up for generation of laser-acceleratedprotons. The high-power laser
pulsesare producedby a chain of lasers and amplifiersand aredeliveredto the targetin a shieldedvacuumchamber.The sharply
focusedlaserbeamcreates light intensityin excess of 1x1018 W/cm2. Thecross-section of the proton beamis directly imagedusing a
CR39 nucleartrack detector situated at a fixed distance behindthe target. The energyspectrum on the beam axis was recordedby a
proton spectrometer (Thomsonparabola)that wasassembled andcalibratedin our lab. An alternative methodfor energy evaluation
util izing a setof calibratedmylar range-fi lterswas usedaswell.

Results: The angular distribution of the proton beamwas determined from the CR39 images.Full divergenceangle of 40o was
measured, confirming the theoretical predictions. Our preliminary measurementswere conducted at lower laserpower (7 TW).
Therefore, theenergyspectrum of theprotonbeamrevealed thermal (Maxwellian)distribution with cut-off energyslightly less than1
MeV.

Conclusion: We demonstrated the acceleration of protons using powerful laser pulses and fully characterized the generatedproton
beam. Considerableimprovementsassociated with increasedlaser intensity and novel target design are discussedas well. The
experimentalresults presentedhereare thefi rst steptowardthegeneration of therapeuticprotonbeamswith controlled characteristics
usinglasers.


