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Generation of plasma balls in laser-induced discharges: Interactions with matter. 
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Generation of extremely stable plasma balls in preformed plasma near critical density have been observed experimentally during interaction of intense picosecond laser beam with metallic target in gases and in vacuum [1, 2, 3].Optical probing measurements ( picosecond interferometry and shadowgraphy with high spatial resolution – 1 µm) indicate the formation of disconnected massive plasma blocks, which move with a velocities of 5 x108 cm/s and remained very stable during acceleration and propagation in gases or in vacuum. Also self-generated magnetic fields up to 4-7 MG were observed by means of Faraday rotation of a probe laser beam. The mechanism of magnetic field generation was concluded to be due to resonance absorption occurring near the shock wave front in the skin layer. We produced a time integrated measurements of magnetic field values, so an exposure time for Faraday – rotation measurements consisted only 100ps (duration of probe beam). Theory predicts the growth of dc magnetic fields due to resonance absorption by approximately rate of 6MG/psec. Therefore, a non-stationary magnetic and electric fields in a very thin plasma layers in front of shock waves may be higher as determinate in our experiments. The first experiments by interactions of plasma balls with a nuclear detector CR-39 have shown a long caterpillar like tracks with an energy deposition dE/dx = 50 keV/A to 0.6 MeV/A. Caterpillar tracks were registered also on the metallic surface. Massive blocks of foil material were removed along the tracks. An interaction of plasma balls with a tin layer of carbon, which was placed between two plates of nuclear detector, causes a formation of long transparent and some times blue, rose-red, green-colour fivers, as well as crystals. Low energy electron diffraction measurements by means of TEM have shown an amorphous structure for fivers and diamond structure with a 0 0.356 nm for crystals [4, 5]. 
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