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It is known that, the laser plasma formation at surface of solid state, can essentially decrease direct influence of radiation on target, and consequently interaction will occur mainly via plasma. Despite of many works, devoted to studying the processes of interaction, influence effect of “shielding” on the formations multiply charged ions spectra of laser plasma it was represented in the references insufficiently elucidated.

Results of study condition of the beginning “shielding”, and its influence on formations of multiply charged ions spectra are given in the present work. In the experiments we used mass-spectrometric, photo-electric, and spectral methods [1, 2]. Plasma was formed from targets C, Al, Ni, Cu, Mo by means of laser radiation with power density q = 107 ÷ 1012 W/cm2.

Conditions of the beginning shielding by plasma of target surface from action of laser radiation, and also influence effect of “shielding” on processes of formation multiply charged ions spectra depending on power density, angle of interaction of laser radiation, and also by targets components are experimentally received. It is shown that, intensive absorption in plasma begins during the moments of time close by the moments of occurrence of plasma, and is accompanied by a strong warming up and increase radiation of plasma, and also sharp occurrence of ions. It is revealed that, for each target there are certain minimal “threshold” values of power density laser radiation at which, during the chosen moment of time comes strong shielding. These values have different, for example 1.7 · 108 W/cm2 for C; 3.0 · 108 W/cm2 for Al; 3.6 · 108 W/cm2 for Ni; 5.0 · 108 W/cm2 for Cu; and 6.5 · 108 W/cm2 for Mo. Hence it is possible to consider that, for various targets at power density laser radiation surpassing 108 W/cm2, plasma considerably absorbs radiation and shields surface of these targets. Thus the basic share of laser radiation energy is spent for ionization of atoms. The effect “shielding” is observed at relatively small angles of influence (α ≤ 450) laser radiations on the target. It was found experimentally that, increase of power density laser radiation from q = 107 W/cm2 up to q = 1012 W/cm2, shielding property of plasma essentially increases, and it leads to increase of intensive, charge number, and energy of plasma ions. In a mode of effect “shielding” it is intensified ionization processes relatively recombination. For example, for targets Al, Ni, Cu, Mo at increase q the laser from 108 W/cm2 up to 1012 W/cm2 the maximal charge numbers of ions increase from Zmax = 1 up to Zmax ≥ 10. The obtained results have allowed not only to find out effect of “shielding” but and also spatial heterogeneity of plasma. It is revealed that, formed plasma has layered structure with non-uniform distribution of density in space, and consists of internal area – a dense, strongly absorbing nucleus, and a wide, quickly extending peripheral zone. The nucleus of plasma has not considerable role in shielding targets from action of laser radiation and at the same time represents the basic source multiply charged ions and atoms nucleus from plasma.
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