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INCREASE of INTENSITY AND CHARGE number multiply charged LASER PLASMA IONS IN availability EFFECT OF “ACCUMULATION”
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Development of effective elements and devices thermonuclear-reactor, sources of multiply charged ions, plasma lasers, lasers on multiply charged transitions are defined by research ionization, recombination, and accelerating processes in laser plasma. These elementary processes in laser plasma depend not only on parameters of laser radiation (length of wave, power density, angle of incidence, number of radiation channels), the element composition of target (metals, dielectric, etc.), and also from number of “shots” on the same place of the target. Earlier [1], at repeated irradiation of tungsten target by laser radiation “accumulation” effect, and its influence on formations of multiply charged ions spectra of laser plasma has been funded.

In the present work are investigated mass-charge and energy spectra of multiply charged ions of laser plasma at “accumulation” effect. Experiments were performed using mass spectrometry and optical microscopy [2, 3] with use of targets Al, Co, Ni, Cu, Mo. The power density of radiation the neodymium laser was change within q = 107 ÷ 1012 W/cm2.

The main characteristics (mass-charge and energy spectra) multiply charged ions of laser plasma depending on number of “shots”, angle of incidence laser radiation, and element composition of targets (Al, Co, Ni, Cu, Mo) are experimentally received. “Accumulation” effects in all used targets which considerably depend on angle of influence, power density, and number of “shots” laser radiation are founded. It is revealed that, at “accumulation” effect in laser plasma and on target take place the following: volume of destruction, amount of evaporated substance, and amount ionization structure of impurity decrease; the threshold of destruction, beam stability, maximal energy, intensity and charge number of target material increase. Angular dependence of “accumulation” effect observed at prethreshold (q = 108 – 109 W/cm2) and subthreshold (q > 1010 W/cm2) ranges of power density under sliding (α = 850) laser radiations. At α = 180 laser radiations and increase number of “shots” up to 10 in the same place of a target has not led to occurrence of “accumulation” effect, i.e. to change ionization structure of laser plasma which is connected with “shielding” effect. The role of element composition of the target (Al, Co, Ni, Cu, Mo) on formations of “accumulation” effect, and hence on ionization processes in laser plasma is revealed.
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