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Radial - plasma source of multiply charged ions produced by two consecutive laser impulses
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The progress of radial and plasma technology is determined by development and creating of multifunctional sources of multiply charged ions and nucleus on the basis of laser plasma. Earlier preliminary results about study of laser-plasma source multiply charged ions W, which was formed in two laser fields, was informed in [1]. The results of study laser-plasma source of multiply charged ions Al, formed by two consecutive laser impulses are given in this work. For this purpose specially designed and created the laser mass spectrometer with multiply channel laser radiation, which is in detail described in [2]. The designed installation is universal, i.e. allows to study mass-charge and energy spectra, spatial distribution of multiply charged ions and nuclei elements depending on parameters (single or multiply channel laser radiation, angle of incidence and standing of spot focusing etc.) laser radiation and target composition (single and multiply element metals, semiconductors, dielectrics).

By study of the basic characteristics of multiply charged ions Al, formed both single, and two consecutive laser impulses (time delay of the second impulse concerning first ( = 0 ( 60 ns) determine, in conditions of interaction by two consecutive laser impulses (with an optimal time delay second impulse concerning first on 40 ns) increase charge number, energies of ions, intensive of ions with Z > 1, and acute angle orientations of ions with high multiplicity of charge on a target normal line. Let's note when, the first beam (q1 = 50 GW/cm2) falling on the Al surface at an angle ( = 200, the multiply charged ions with Z = 1 ( 4 (Al1+ ( Al4+) are formed. If only second laser beam (q2 = 10 GW/cm2) falling on the Al surface at an angle ( = 850 on the mass spectra the ions Z= 1 - 2 (Al1+, Al2+) are observed, and at action two laser beams detected intensive flows of multiply charged ions with Z = 1 ( 5 (Al1+ ( Al5+). We should note that, the obtaining energy spectra of multiply charged ions Al with Z = 1 ( 5, and the dependences of quantity of ions on charge multiplicity at two consecutive laser impulses, considerably difference on character of change from laser plasma ions spectra formed by one laser beam. Some physical properties influencing on formation of intensive flows of multiply charged ions, observed use of two consecutive laser impulses are revealed. Belong to them: increase of absorption property of second laser radiation by plasma (formed by the first beam); additional ionization of plasma (formed by the first beam) atoms and ions second laser beam; decrease of recombination processes in multiply charged transitions; additional heating of plasma formed by two laser beams at the expense of decrease of heat exchange between plasma and target surface.
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