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The effect of target composition on proton acceleration in the interaction of high-
intensity laser pulse with thin foil

Hassan Vosoughian, Fereshteh hajiesmaeilbaigi, Mohammad Reza Rashidian Vaziri

Photonics and Quantum Technologies Research School, Nuclear Science and Technology Research Institute, P.O.Box:
14399511-13, Tehran - Iran

Abstract:

In this paper, the interaction of a high-intensity laser pulse with a solid target, composed of mixture
of carbon and hydrogen ions, is investigated by 2D particle in cell simulations. In this study, the effect
of the density ratio of the target ions on the acceleration of proton particles is considered. The results
indicate that, at low density ratio of the protons to carbon ions (about 10%), the acceleration process
leads to the production of a quasi-mono-energetic protons beam, while at the high-density ratios (about
120%), the proton particles with the spectrum of higher cut-off energy are produced. In fact, by
increasing the ion density ratio, the coulomb force of the carbon ions overcomes the radiation pressure
of laser pulse which causes the Columbine explosion of the carbon ions and transfer more energy to
the accelerated protons.
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