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Interest to study of oxygen ions spectra in the two-element laser plasma containing heavy chemical elements with different weight, is connected to opportunities of application oxygen contain environments for creation of effective multiply charged ions sources and nucleus elements, plasma lasers, methods of the laser element analysis. Many works are devoted to the laser plasma received from single component metal samples, and not enough attention is given studying of multiply component laser plasma.

The formation of oxygen ions spectra, their charge and energy distributions an interval of laser radiations intensive q = 108 - 1011 W/cm2, and also mutual influence of oxygen ions and ions Al, Y two-element laser plasma (Al2O3, Y2O3) is considered in the present work. Experiments were carried out on laser time-of-flight mass spectrometer in combination to the electrostatic analyzer [1].

Mass - charge and energy distributions of two-element laser plasma ions are received, in which alongside with ions Al (Y) and oxygen ions in various ionization conditions scatter also. Thus on the basis of received experimental data a number of physical features of formation and escape oxygen ions in two-element plasma was established. These features consist in characteristic changes of mass - charge and energy distributions of ions, both oxygen, and component Al (Y). Form of a mass-spectra and Zmax of oxygen ions depend not only on intensity of laser radiation, but also substantially from chemical element structure of targets is revealed. For example, mass - charge spectra of Al2O3 and Y2O3 ions at q = 1011 W/cm2 make: O1+ - O7+, Al1+ - Al4+ and O1+ - O2+, Y1+ - Y3+, accordingly. In dependence of element structure two-element target, in the received mass - spectra are precisely allocated oxygen ions peaks in various ionization conditions. In two-element plasma oxygen ions with the maximal intensity and charge number (Zmax = 2 for Y2O3 and Zmax = 7 for Al2O3) are formed at q = 1011 W/cm2. The increase of q laser results in increase of ions intensity, charge number and ions energy formed from a two-element target. Form and width of oxygen ions energy spectra dependence by element composition of two-element target. Both elements ions spectra of two-element plasma have a wide spectrum with one maximum of distribution, and are located in various energy ranges. Oxygen ions (Z = 1 - 7) are in a range low energy (E = 20 ÷ 250 eV), and second components ions (Z = 1 - 4) in a range concerning high energy (E = 40 ÷ 4000 eV). The reason of such changes is exchange energy between oxygen ions and Al (Y) ions during joint their escape in structure of two-element plasma.
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