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The interaction of femtosecond high-contrast laser pulses with plasma is characterized by the presence of a sharp plasma vacuum interface when the characteristic scale length of plasma inhomogeneity is shorter than the skin depth, which in turn is typically much shorter than the laser wavelength, whereas the expansion time of the laser-heated medium is much longer than the laser pulse duration. For this case, our study self-consistently takes into account laser absorption with spatial dispersion and nonlocal transport of the absorbed power into the target. We employ a theoretical model of plasma permittivity which is completely equivalent to a plasma kinetic description in terms of using kinetic equation for electron distribution function. The absorption model includes both collisionless and electron collisional contributions to the absorption [1]. The energy transport of the absorbed power into the target is described by using nonlocal expression [2] for electron thermal flux that is valid in both the weakly collisional and strongly collisional, Spitzer-Härm (SH) or Braginskii [3], limits.  
With the help of described above theoretical approach we investigated self-consistent evolution of the heat wave propagation into plasma. We compared our calculations with the result of a simplified model, based on the SH thermal transport and absorption predicted by well known Drude model for different targets (aluminium, dense CH-polypropylene and CH foam plasmas) at the same laser parameters. It was found that for laser pulse of 100 fs duration and intensity <1017 W/cm2 the spatial temperature distribution and absorbed power profile for Al target are close to this simple model. At the same time, this is not the case for CH-polypropylene plasma. For aluminum target, the effects of spatial dispersion and transport nonlocality become important at Te of the order of 1keV, while for CH, they come into play when Te exceeds 0.5keV. These effects are even more pronounced for low dense plasma (CH foam). We have found that for low dense targets such as foams the heat flux inhibition leads to significant increase of the electron surface temperature. With decrease of electron density a strong temperature jump appears near the target surface.

Finally, we note that our theoretical model made it possible to clarify plasma absorption and energy transport in the transition (from collisional to collisionalless) regime in the process of laser-plasma interaction with semi-bounded plasma for ultrashort moderately intense laser pulses.
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