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Ultra-high energy densities are available nowadays due to remarkable progress in laser technologies allowing one to produce high quality femtosecond laser pulses with ultra-relativistic intensities 1020÷1022 Wt/cm2. Interactions of such pulses with different targets open new ways to interesting practical applications, for example, production of bunches of high-energy electrons and ions. One of the promising type of the targets for laser-triggered ion acceleration is ultra-thin two-component foil consisting of light well-accelerated impurity ions and heavy ones which provide an accelerating electric field [1]. In such target heavy ions will act like a Coulomb piston, moving behind accelerated light impurity and improving its spectral characteristics.

Under action of laser pulse with relativistically high intensity the target will be ionized very quickly and electrons will be removed from the focal spot of the foil. The model of Coulomb explosion is well appropriate for description of subsequent plasma expansion and light ion acceleration. Using this model we analyze one-dimensional expansion of two-ion-species plasma foil for two possible initial distributions of impurity ions: homogeneous ion distribution and thin layer with constant density of given thickness and positioning inside the foil. Meanwhile, heavy ions are supposed to be distributed uniformly. In our study we seek for such values of target controlling parameters which provide best ion bunch characteristics, such as spectral width, maximum energy and number of particles within given spectral width. Thus, for embed layer exists optimal position inside the foil which helps us to decrease bunch spectral width as compared with arbitrary positioning. Also we pointed up the range of main controlling parameters where implanation of impurity inside the foil has great advantages in comparison with a well-known alternative of impurity layer set near rear surface of the target. As for the homogeneous distribution we obtained optimal value of full impurity charge using of which increases part of impurity ions inside the 1% spectral range to 30-50%.
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