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A generation of high–energy bunches of ions have been attracting over the past years due to potential applications to medicine, science, and technology. Consequently, there is now much discussion for different schemes of high-energy ions production from targets irradiated by ultra-short ultra-intense (I(1018 W/cm2) laser pulses. These schemes can include targets of different design: plane (thin foils), cylindrical (nano-targets and nano-wires), spherical (nano-spheres, nano-clusters, nano-shells) targets.  In particular for the case of plane targets electrons accelerated at the front of the target leave it on the rear side and form a normal sheath electric field that accelerates ions in the forward direction. These targets are considered as of main interest for well collimated laser triggered ion beams.

In the previous work we used so-called the hybrid Botzmann-Vlasov-Poisson (BVP) 1D model for description of plasma slab dynamics to estimate the efficiency of fast ion generation from multispecies plasma [1,2]. In this model it has been suggested that electrons have a two-temperature Boltzmann distribution. However, one may expect that such an approximation is reasonable only for sufficiently long laser pulses but it was unclear to what extend the BVP model is valid. In this work fast ion generation in multispecies plasmas has been studied by using a kinetic model for both fast electrons and ions with a self-consistent electric field. Our calculations demonstrate that the correct kinetic description of fast electrons (without using the Boltzmann distribution) injected in a plasma slab, that models their acceleration by a short laser pulse, may considerably reduce the maximum energy of accelerated ions. The effect of laser pulse tailoring (modeled through the time dependence of the temperature of the injected electrons) on ion acceleration has also been demonstrated. 
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