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Experimental study of powerful laser beam interaction with volume-structured low-density media (1-30 mg/cm3) is continued on the “Mishen” facility (SRC TRINITI). The planar samples of agar (randomly distributed thin fibers) and polystyrene (quasi regular foam-like substance) were irradiated in conditions being of interest for a number of scientific and technical problems, including Inertial Confinement Fusion, high energy density physics, development of efficient laser-plasma X-ray sources etc. In experiments the processes of plasma formation and homogenization as well as the processes of energy transport and X-ray conversion efficiency were investigated in dependence on irradiated material microstructure. 

All experiments on irradiation of the planar agar-agar (C12H18O9)n and polystyrene foam (CH)n targets were carried out on the “Mishen” facility (Nd-glass laser with an output beam energy E=100 J at (=1.054 (m in a 3 ns pulse).  In most experiments the average laser intensity on irradiated target surface was ~5(1013 W/cm2 (within a focal spot of ~250 (m diameter). The average density of irradiated samples with thickness of 100-1000 (m was varied from 1 mg/cm3 to 20 mg/cm3 for agar and from 10 mg/cm3 to 30 mg/cm3 for polystyrene. Thin Al or Ni foils were usually disposed at the rear surface of low-density porous samples. Complementary X-ray and optical methods were used to diagnose the laser-plasma interaction processes.

The main results are the following:

· pronounced effect of material microstructure onto parameters and dynamics of produced plasma was experimentally revealed. Inside the laser irradiated polystyrene targets the longitudinal size of efficient-absorption zone (with plasma electron temperature of 0.7-0.8 keV) and energy transfer rate (~500 (m and 2(107 cm/s correspondingly) were measured. At the same average density of irradiated samples these values were by a factor of 3-4 larger than those measured inside the agar targets under the same irradiation conditions; 

· preliminary experimental data show that the diameter of cells is very important in the process of heat transfer inside the laser-irradiated porous media. In experiments with polystyrene samples of different average density (12 mg/cm3 and 25 mg/cm3) but with the same cell size (~40 (m) the rate of energy transfer in the longitudinal direction is found to be almost independent on density within experimental error; 

· experiments with agar samples (~5 mg/cm3) doped with CuCl2 (~5 mg/cm3) show that the electron temperature of plasma created inside the porous samples is somewhat higher (0.7-0.8 keV) as compared to that observed in experiments with Cu foils of solid-state density (0.5-0.6 keV) (the similar effect was found in our previous experiments with doped agar samples of the average density of 2 mg/cm3). 
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