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 Recent achievements progress in technology of femtosecond lasers with ultrarelativistic intensities 1020÷22 W/cm​2 make good basis for practical applications based on interaction of such pulses with solid and gas targets. Many applications are widely studied now. One of them is generation of monoenergetic bunches of accelerated ions. 
It was recognized recently that two ion species targets are very attractive for laser-truggered particle acceleration. By using such targets in interaction with short laser pulses one can more effectively accelerate lighter ions while heavier ones are acting like «coulomb piston» [1]. High intensity laser pulses can quickly heat electrons in a target to very high temperatures and remove them, so a behavior of ion part of the target follows «coulomb explosion» mechanism. Such a scenario was studied by authors for the case of homogeneous distribution of the impurity in the target volume within neglecting self-Coulomb field of accelerated light ions [2]. But this model can’t predict which distribution of impurity will provide us with the highest quality bunch of ions. On the other hand, PIC simulations show that homogeneous impurity distribution provides ion bunches with monoenergeticity not worse than in the case of thin-layer distribution of impurity on the rear side of a target [3]. This is why we have studied acceleration of light ions and their cumulation during the explosion of thin foil with tailored initial density profile of impurity when light ions self-field is taken into account. The later can greatly affect bunch quality if a number of impurity ions is sufficiently high. Conclusions about the best impurity distribution were made on a basis of spatial-temporal and spectral characteristics of the accelerated impurity ions. Our model is in a good agreement with results of numerical simulations [3] that demonstrated an absence of any advantages of the layered target. We also considered a problem of radial ion cumulation during channeling of intensive laser pulse propagating in a gas plasma [4].
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