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FAST PROTONS GENERATION BY RELATIVISTIC LASER PULSES INTERACTION WITH THIN FOIL

I.N. Kosarev
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The interaction of powerful femtosecond laser pulse with aluminum thin foil with the hydrogen admixture has been investigated. The calculations have been performed with real ion charges and under solid – state density. The investigations have been performed with the help of previously developed theory of interaction of powerful, short laser pulses with plasmas. This theory is based on construction of propagators for distribution functions of particles in plasma [1]. 

Within the framework of this theory the interaction of femtosecond relativistic (
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) laser pulse with the aluminum foil with the thickness of 3 (m. Generally, the process development has the same scenario, as given by simulation by the conventional “particles – in – sell” method under the densities, which are much smaller than solid – state one. Strong ponderomotive force leads to separation of charges and acceleration of protons by ambipolar electric field. However, under initial solid – state concentrations the electron cloud breaks without the essential decrease of the concentration. Protons are accelerated mainly near rear side of target. The momentum distribution of the fast protons is Maxwell – type with the temperature 
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. The results of the calculations are in good agreement with the experiment data. 
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