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The main results on generation of fast charged particle at intense laser pulses interaction with solid targets are presented.

The objectives of experimental studies are: (1) to determine the maximum energy of fast electrons, protons and ions, temperature (median energy) of electrons, protons and ions; (2) a study of protons acceleration from the front surface of the targeted towards laser pulse (i.e. outwards target), acceleration of protons from the front target surface the deep into her and acceleration of protons from back surface of targets (foil); (3) study on the spatial distribution of the proton beams, accelerated from the rear surface of different metallic foils; (4) study the possibility of initiating various ((, n), (p, n) nuclear reactions.

Flat plates from Be, LiF, Ta, Cu, Ti, fluoroplastic with thickness of 1 mm and 30 mm and foils from Al, Cu, Ti with thickness of 1 micron to 100 µm was used as the targets.

Experiments have shown that in plasma created by picosecond laser pulse with intensity 2(1018 w/cm2 the electrons and (-quanta with maximum energy about 7.5 MeV and narrow proton beams with maximum energy of 5 MeV and temperature over 100 keV are generated. Most effectively protons acceleration occurs when protons accelerate from the rear surface targets outwards, and it was best Al targets thickness, equal to 10 µm in which protons with maximum energy 5 MeV generated. Proton beams are propagate on targets normal and angle of protons deflection decreases for protons with more energy, for targets with greater thickness and atomic number of atoms using.

It is shown that at intensive (2(1018 W/cm2) picosecond laser pulses interaction with solid targets the conditions for photonuclear 9Be((, n)2(, 181Ta((,n)180Ta reactions with thresholds energies for (-quanta equal to 1.67 and 7.56 MeV respectively, and conditions for reactions, initiated by fast protons action 7Li(p, n)7Be, 63Cu(p, n)63Zn, 48Ti(p, n)48V with thresholds energies equal to 1.88 MeV, 4.1 MeV and 5 MeV respectively are implemented.
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