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Increase of charge number and energy of multiply charged ions at interaction of laser plasma with solid states
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In the creating effective laser and inertial thermonuclear reactors the important interest is presented results of study interaction of plasma with solids surface. Thus, the plasma is source an electrons, ions, neutrons, radiation, and their interaction with solid states (secondary target) is accompanied by composite processes, both in updating properties of solids, and in change of parameters of the plasma.

The results of study on formation mass-charge and energy spectra of multiply charged ions Al (primary target) at interaction of laser plasma with surface of secondary target Al and (Ni) are given in the present work. The experiments were carried out on experimental installation, which is described in [1, 2]. It consists of the following blocks: laser system, target chamber, time-of-flight separator with an electrostatic analyzer, ion detector. The secondary target Al was erected parallel to surface of primary target Al – laser plasma source. Distance l between primary and secondary targets was regulated in limits from 0 up to 30 mm, at the expense of displacement Al secondary target. Laser radiation with power density q = (0.1 ( 1000) GW/cm2 was direct on the primary target surface at an angle ( = 450.

Experimentally was found that, at presence Al - secondary target on trajectories escape Al plasma, the characteristics (intensity, maximal charge number, energy) multiply charged ions change concerning free (without secondary target) escape of ions in vacuum, which depending on composition of secondary target and distance l. Is revealed that, at optimal value l = 12 mm, are observed increase of the maximal charge number, energy and quantity of multiply charged ions of laser plasma. For example, the registered maximal charge number of multiply charged ions at free escape of Al plasma is equal Zmax = 7, and at presence Al - secondary target (at l = 12 mm) increase and equal Zmax = 9 (at same q of the laser). Let's note that, for obtained of ions with the same charge number, at free escape of plasma in vacuum, need increase of the q laser in 2.5 times. The maximal energy of multiply charged ions at free escape of Al plasma equal Emax = 3.0 keV, and at presence Al - secondary target there is an expansion of an energy spectra of multiply charged ions, and maximal energy of ions Al increase up to Emax = 5.0 keV. Character of energy spectra multiply charged laser plasma ions at presence Al - secondary target smoother than, in case of free escape of plasma. At presence Al - secondary target the increase of quantity (intensity) of filed multiply charged ions of plasma are observed. The similar results also are obtained at use Ni - secondary target. Results of investigation, is especial increase of intensity and Zmax of multiply charged ions, are explained by features of interaction plasma with a solids.
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