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CHARGe SPECTRA OF IONS produced AT INTERACTION OF LASER PLASMA WITH solids
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In the development and creation of effective inertial and laser thermonuclear reactors the important interest is presented study of interaction plasma with a surface of solid state. It is known that, laser plasma is a source of the charged particles and radiations, and their interaction with solids is accompanied by complex processes, both at updating properties of solids, and in change of parameters of the plasma.

The results of formation charge and energy spectra of secondary Ni ions at interaction of primary aluminum laser plasma with surface of the Ni are given in the present work. Experiments were carried out on installation which is described in works [1, 2]. Installation consists of following blocs: laser system, target chamber, and mass-spectrometer with the detector of ions. Secondary target Ni was established in parallel to surface of primary target Al – source of laser plasma. Distance l between primary and secondary targets was change within the limits from 0 up to 30 cm, at the expense of shift secondary target Ni. Laser radiation was direct on the surface Al at an angle α = 180, and power density q = (0.1 ÷ 1000) GW/cm2. At q = 1011 W/cm2 in laser plasma are formed multiply charged ions Al with Zmax = 9 and energy Emax = 5.0 keV with wide energy spectra.

The charge and energy spectra of secondary ions Ni formed at interaction of aluminum laser plasma with surface Ni depending on q the laser, and l distance between primary and secondary targets are experimentally studied. On the all obtained charge spectra are distinctly observed one charge ions Ni+1, and their intensity depend as from q the laser, and l distances between primary and secondary targets. Experiments have shown that, parameters q = 1011 W/cm2 and l = 1.2 cm are optimum from the point of view formation of ions Ni+1. The energy spectra of ions Ni+1 embrace to narrow energy range reaching up to 1 keV. At E = 0.4 keV distribution of ions Ni+1 has a maximum. It corresponds to maximum on the energy spectra low charge ions Al (Al1+ - Al2+). Results of studies show that, interaction of the laser plasma containing multiply charged ions with solids surface changes parameters of plasmas recombination, and brings the contribution to formation energy distribution multiply charged ions of primary plasma at all stage inertial escape. Also specify that, applying secondary targets at interaction of laser plasma, it is possible to change recombination properties obtained plasma, not only influencing on it kinetics and dynamics of escape, and also use of various secondary targets (also primary) with the certain emission properties. Owing to what we can receive intensively recombination plasma with demanded characteristics.
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