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

Purpose: To expermentallydemonstrte the geneation of protonbeamsby a novel techngguebasedon theinteradion of high-power
laserpulseswith thin solid-statetargets.To fully chaacteize the beamof partides emitted from the laseracceleratoandto compare
its propertieswith thetheoretially predictel divergenceand energyspectrum

Method and Materials: We havebuilt an experimentalsetup for generéion of laseracceleratecprotans. The high-powe laser
pulsesare producedby a chain of lagrs and amplifiers and are deliveredto the targetin a shieldedvacuumchamber.The sharply
focusedaserbeamcredes light intensityin exces of 1x10'* W/cn?. The crosssectbn of the proton beamis directy imagedusing a
CR39 nucleartrack detedor situated at a fixed distance behindthe target The energyspectrum on the bean axis was recordedby a
proton spectrometr (Thomsonparmbola)that was assenbled and calibratedin our lab. An altemaive methodfor energy evaluation
utilizing a setof calibratedmylar range-filterswas usedaswell.

Results: The angula distribution of the proton beamwas detemined from the CR39 images.Full divergenceangle of 40° was
measured confirming the theoreti@l predictions. Our preliminary measurementsvere condicted at lower laser power (7 TW).
Therefae, theenergyspedrum of the protonbeamreveded therrmal (Maxwellian) distribution with cut-off energyslightly less than1
MeV.

Conclusion: We demonstrted the acelertion of protons using powerful laser pulses and fully chaacterzed the generatecproton
beam Considerablemprovementsas®ciated with increasedlaserintensiy and novel target design are disaussedas well. The
expeaimentalresuls presentechereare thefirst steptowardthe generdéion of thermpeuticprotonbeamswith contolled characteristics
usinglasers.



