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We present the results from a recent experiment on the PALS laser installation in Prague where 

residual inhomogeneities in a plasma created by the laser interaction with a low-density plastic 

foam were investigated via a pump-probe technique. Plastic triacetate aerogels of densities 2 or 

4 mg/cc and pore sizes ~2 μm were irradiated by a 240~ps pulse of the third harmonics of iodine 

laser at intensities in the range 1 – 7×1014 W/cm2. Two major conclusions are deduced. First, a 

fast plasma homogenization proceeds on a time scale smaller than 100 ps and then the density 

fluctuations of a size compared to the pore size are strongly suppressed due to the ion viscosity. 

Second, density perturbations on a scale ten times larger than the pore size survive a much 

longer time of several ns with relative amplitudes of the order 10%. 

Fluid numerical simulations of laser-foam interactions present a serious challenge due to very 

different scales of solid foam elements, pores and the laser interaction region and also due to 

the three-dimensional structure of the foam. Two special methods, the multiscale model and the 

model of the laser-supported hydrothermal wave in a partially homogenized plasma were 

implemented in one- and two-dimensional fluid codes. A few improvements and modifications 

to both methods, including their combination, were tested. The results are presented and 

compared to the selected experimental results. 
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