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Theoretical research in the Joint Institute for High Temperature of RAS on the intense laser and particle beams
interaction with matter are discussed in view of current and future experiments, in particular with PHELIX
at GSI-FAIR, Darmstadt.
A wide-range models elaborated in JIHT RAS are used for the description of material response on the intense
laser action. The model is developed on the basis of two-temperature hydrodynamics with heat transport,
ionization, plasma expansion, electron-ion collisions and two-temperature equation of state for an irradiated
substance [1-6]. The effect of dynamical screening of Coulomb interactions as well as strong interactions in
dense strongly coupled plasmas and their influence on the optical properties are studied in a wide frequency
range [6]. Comparison of experimental findings with the results of simulation is used both for the numerical
model verification and for estimations of the interaction parameters that cannot be measured directly in ex-
periments [1,2, 4-6].
Secondary sources of high energy particles and hard X-ray radiation, produced by the action of in-tense short
laser pulses on different targets, are widely used for creation and diagnostics of nonideal plasma (WarmDense
Matter, WDM). The different mechanisms of generation of the high energy electrons are investigated and dis-
cussed. Generation of energetic electron bunches in the laser interaction with low density targets, and also
with preplasma created by laser prepulses at grazing incidence to solid targets are under discussion [8,9].
The features of bremsstrahlung and betatron X-ray radiation for radiographic applications will be considered.
Analysis of the experimental data on characteristic X-ray generation at relativistic laser intensities is presented
[7].
The theoretical support of laser-matter experiments and optimization of secondary sources of high energy
particles and photons for warm dens matter diagnostics are considered.
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