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INVESTIGATION OF LASER-PLASMA INTERACTION IN EXPERIMENTS WITH LOW-DENSITY VOLUME-STRUCTURED MEDIA ON THE “MISHEN” FACILITY.
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The new results obtained in experiments on the “Mishen” facility (TRINITI) with laser-irradiated low-density porous media are presented and discussed. Utilization of low-density porous materials as components of various types of laser-irradiated target designs is believed to be the fruitful and promising approach in a number of very important research programs. These materials can provide the uniform energy deposition in direct-drive Inertial Confinement Fusion (ICF), as well as the suppression of high-Z plasma expansion and thus stabilization of X-ray conversion regions in indirect-drive ICF. Application of low-density media seems to be helpful and promising in many other (non ICF) research programs including development of powerful coherent and incoherent X-ray sources, laboratory modeling of astrophysical objects and phenomena, EOS investigations in conditions of extremely high energy densities in different materials. 

The variety of optical and X-ray diagnostic methods was used to characterize physical processes in laser-irradiated ((=1.054 (m, (=3 ns, I=1013-1014 W/cm2) plane porous samples of different volume-structure and chemical composition; an average density was varied in the range from 1 mg/cm3 to 10 mg/cm3. 

The main results of our experiments are the following:

· the 200–300 (m thick agar layer with an average density of 2-3 mg/cm3 deposited on laser irradiated targets of medium- or high–Z elements is shown to suppress efficiently the expansion of X-ray-emitting plasma. The intensity of soft X-ray is about 50% of that measured without agar covering, and it increases up to 70% when agar is doped with CuCl2;

· under the oblique incidence (45() of laser beam onto plane agar targets with average densities in excess of 5 mg/cm3 the hot plasma region formed inside irradiated samples extends along the normal to the target surface, but for agar samples with average densities less then 2 mg/cm3 this region extends along the direction of laser beam propagation, but the energy transport to the target rear side remains quite efficient;
· the plasma formation and energy transport processes is found to differ in laser-irradiated low-density matter of different microstructure (chaotic fibrous structure in agar, quasi-regular cellular structure in polystyrene foam). At the same average density (10 mg/cm3) the longitudinal size of the hot plasma region as well as energy transport rate are significantly higher than observed in agar samples.
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