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energy TRANSFER PROCESSES IN LASER-IRRADIATED low-density MATERIALS with DIFFERENT pore size
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New results of experimental study on powerful laser beam interaction with low-density (2-10 mg/cm3) porous materials are presented and discussed. Planar samples of agar foam and cellulose triacetate (TAC) aerogel were compared when irradiated in conditions of interest for a number of scientific and technical problems, including ICF, high energy density physics, laser-plasma X-ray sources etc. The microstructure of agar is a chaotic combination of fibers and thin fims. This material looks like a randomly uniform white scatterer. The structure of aerogel (TAC) is more uniform. TAC consists of fibers and knots, the uniformity and sizes of which provide the optical transparency of this material accompanied by slight degree of opalescence. Both matherials exhibit a so-called “open cell” structure. Typical fiber thicknesses and cell scales in agar samples are equal to several microns and some tens of microns correspondingly. But in TAC aerogel the fiber thickness as well as the cell size are an order of magnitude lower. Porous samples doped with the high-Z elements were also used in experiments. 

The energy transfer processes were investigated in dependence on density and microstructure of irradiated targets. In most experiments the average value of laser power density within a focal spot of ~250 μm in diameter at irradiated target surface was ~5(1013 W/cm2 ((=1.054 (m, 3-ns pulse). The irradiated sample thickness was varied from 100 (m to 600 (m.

The main results can be summarized as follows:

- in experiments with agar and TAC targets of same average density (~10 mg/cm3) the measured rates of energy transport from the laser light absorption region to the rear surface of porous sample were nearly equal (~8(106 cm/s and ~9(106 cm/s for agar and TAC samples correspondingly). The longitudinal dimensions of hot plasma (0.7-0.8 keV) regions were ~0.15 mm in agar sample and ~0.2 mm in TAC;

- in experiments with laser irradiation of TAC samples with the record low density of 2 mg/cm3 the measured rate of energy transport was equal to ~2.0(107 cm/s, that is by a factor 2.2 higher than in TAC samples with average density of 10 mg/cm3;

- experiments with TAC samples doped with high-Z element (Cu, 20% admixture by weight) show that in the targets of average density ~10 mg/cm3 the rate of energy transport is higher by a factor 1.2 than that in undoped samples.
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