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EXTENDED LASER PLASMA GENERATED BY QUASI-BESSEL BEAM ON SOLID STATE TARGET IN VACUUM

V.M. Batenin, S.S. Bychkov, L.Ya. Margolin, L.N. Pyatnitskii, A.D. Talvirskii, E.V. Fomenko

Institute for High Temperatures of RAS, Moscow, Russia

Powerful Bessel beams (B-beams) of laser radiation, having radial distribution of field amplitude described by Bessel function, and practically constant longitudinal distribution, are unique instrument for extended plasma channel generation in transparent media (gases or liquids). The channels are a matter of interest as for fundamental research, also for applications. Up to-day the generation was carried out only in gases or liquids. VUV range non-transparency of target medium in the both cases restricts essentially the plasma diagnostics possibility. On the other hand, the non-transparency does more complicated realization of some promising applications, such as X-ray laser on base of the plasma channels. 

In the presented report there were generated and investigated extended plasma channels on solid state target surface, situated along the focusing axicon caustic in vacuum. 

Heating field amplitude was determined by Kirchhoff integral technique. Radiation, focusing by a half of the axicon aperture, and one, partially reflected from the target surface, were taken into consideration. Intensity distribution for quasi-Bessel beam formed was obtained, as follows:
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Iin and k– being intensity and wave vector of incident radiation (before the axicon), (  being inclination angle of B-beam, and g being the target reflectivity. So, the field amplitude was almost constant in longitudinal direction and described by some Bessel function combination in cross section. Model experiments with He-Ne laser confirmed the obtained distribution. 

Laser plasma was created by laser radiation (1.06(, 5ns, 5J, (=11O) focusing on Al target in vacuum. The plasma channel dimensions and those of tracks on the target were in according with the axicon caustic parameters: 8( diameter and 30mm long. The channel image brightness was modulated in longitudinal direction with scale ~0.15mm. Appreciable plasma radiation in VUV range recorded proves high temperature of it (about 30eV) 
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