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New results obtained in experiments on the “Mishen” facility (SRC TRINITI) with laser-irradiated ((=1.054 (m, (=3 ns, I = 1013-1014 W/сm2) low-density (2-30 mg/cm3) porous materials are presented and discussed. In the experiments the processes of plasma formation and homogenization as well as the processes of energy transport in porous matter and X-ray conversion efficiency were investigated in dependence on the irradiated material microstructure. The samples of agar (randomly distributed thin fibers) and polystyrene (quasi regular foam-like substance) were studied 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. The variety of complementary X-ray and optical methods was used to diagnose the laser-plasma interaction processes.

In general the behavior of irradiated matter is similar in both the fibrous agar and the foam-like polystyrene samples: laser-light absorption is of the volume character and it is accompanied by creation of the extended hot-plasma region inside the target, while the process of energy transfer into the target interior has a wave character. However, quantitatively the irradiated materials behave quite differently - the pronounced effect of material microstructure onto parameters and dynamics of the produced plasma has been found out. Under the similar irradiation conditions the extension of hot plasma region (~500 m) and the energy transfer rate (~2(107сm/s) in agar of ~2 mg/cm3 density are close to those in polystyrene of ~10 mg/cm3 density. At the same average density of irradiated targets the dimensions of hot plasma region as well as the energy transport rate are several times higher in polystyrene samples. It is also found that the time history of scattered light intensity at the fundamental laser frequency (0) as well as at harmonic 2(0 differ significantly in experiments with fibrous and foam-like targets of the same density. 
This work was supported by the Russian Foundation for Basic Research (Projects No. 01-02-17336 and 01-02-17361) and INTAS (Project No. 2001-0572).

