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INFLUENCE EFFECT of “ACCUMULATION” ON FORMATION of multiply charged LASER PLASMa IONS SPECTRa
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The success and creation of effective sources the multiply charged ions, nonlinear-optical environments, elements and devices of thermonuclear reactor working in extreme conditions, in many respects is determined by study of ionization and recombination processes in laser plasma. We shall notice that, the surface of solids during laser irradiation destruction at achievement of the certain power density of laser radiation. Despite of many works on study of destruction optical materials surface, question of laser destruction optical opaque (metals etc.) solids and its influence on formation of multiply charged plasma ions spectra insufficiently studied. Influence effect of “accumulation” on process of formation multiply charged ions at repeated irradiation of solids by laser at sliding incidence in the given work is investigated. Studies were carried out by methods of mass spectrometry and optical microscopy [1, 2] as process of laser destruction W target and formation of plasma are interconnected. The neodymium laser with the maximal power density q = 1012 W/cm2 is used in our experiments.

The data of influence effect of “accumulation” on processes of laser destruction W targets and formation multiply charged laser plasma ions are experimentally received at repeated irradiation. Thus the effect of “accumulation” have as in up to threshold (q = 108 - 109 W/cm2) and, in super threshold (q ≥ 1010 W/cm2) ranges of q laser, and also depends on angle of incidence laser radiation on the target surface. Influence effect of “accumulation” on formation multiply charged ions in up to threshold and super threshold ranges of q laser is more clearly shown at sliding (α = 850) incidence of laser radiation on the W surface. In up to threshold (q = 5 · 108 W/cm2) range irrespective angle of incidence laser radiation the effect of “accumulation” is shown from the fifth shot, i.e. on ionization structure of plasma is observed one charge W1+ ion’s peak of weak intensity. With increase quantity of shots up to ten, W1+ the peak is kept and increase on intensity. In super threshold range the effect of “accumulation” strongly depends on angle of incidence laser radiation on W surface. Because of effect of “accumulation” at repeated irradiation of W at sliding laser radiation with q = 5 · 1011 W/cm2 increases the maximal charge number of ions W with Zmax = 3 up to Zmax = 4. It is typical what, at consecutive influence on the same place of pulses laser radiation on W target under angle α = 850 decreases both number and intensity ions signals of elements - impurity. The amplitude of ions signals W and its charge number simultaneously increase. The energy spectra of ions W1+, formed in up to threshold range due to effect of “accumulation” has rather narrow range E = 50 ÷ 500 eV with one maximum of distribution. Let's note that, the effect of “accumulation” decrease impurity structure and weight escape substances from solids surface and increases beam stability of target, the maximal charge number of plasma ions of W not putting additional energy of laser radiation.
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