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The nonstationary effects with main impact to electron heat conductivity are investigated in the contest of the nonlocal transport in the laser produced plasmas [1]. The electron conductivity found is significantly different from the quasi-static results for strong temperature gradient (comparable at the order of magnitude to the electron mean free path). For smoother temperature gradient the quasi-static nonlocal heat conductivity [1] proper describes electron transport in a plasma.

The nonlocal nonlinear transport model is developed by using nonlocal heat conductivity derived with the linear theory of the electron transport for small perturbations [1]. The proposed practical formula for nonlocal nonlinear heat flux has been tested in Fokker-Plank simulation of hot spot relaxation. It was found good accuracy of the nonlocal nonlinear model to the FP simulation for all time moments and different initial spatial scales. The model proposed explains also the experimentally measured temperature profiles [2].

Linear theory of the nonlocal transport with the effect of plasma non-stationarity has been developed on the base of exact solution to the Fokker-Plank equation as an extension of the previous nonlocal transport theory [1]. The dielectric permittivity was calculated for plasma with electron-electron and electron-ion collisions which is valid for all frequency domain from strong collision limit to the collisionless one. The thermal electron density fluctuations and Thomson scattering cross-section are investigated. Comparison with approximate expression from Krook collision ter shows sensitivity of the dynamical form factor to the proper treatment of electron-ion and electron-electron collisions. 
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