XXXIII International Conference on Plasma Physics and CF, February 13 – 17, 2006, Zvenigorod


Spectra of multiply charged plasma ions produced at interaction of the laser radiations with two-layer solid states
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The interest to study of laser plasma ions spectra formed at interaction laser radiations with one and two-layer solids, is bound to possibility of creating of laser and inertial thermonuclear synthesis, effective sources of multiply charged ions and nuclei elements, plasma lasers, lasers on multiply charged transitions, of materials with high radiation stable etc. The present time many works is devoted to laser plasma obtained from one-layer targets. Experimental results of study of emission composition and characteristics of multiply charged plasma ions formed at interaction laser radiation with two-layer solids are given in this work. Our experiments, we used installation, which is described in [1, 2]. The solid-state laser had the following parameters: wavelength ( = 1.06 µm; intensity q = (0.1 ( 1000) GW/cm2; angle of incidence ( = 180. Were study one-layer Au, Si and two-layer AuSi targets by a diameter of 10 mm and thickness of 4 mm. Let's note that, Au was put by a lamina (up to 20 µm) on a surface Si.

Analysis obtained mass-charge and energy spectra of multiply charged ions one- Au, Si and two-layer AuSi targets depending on q of the laser and from quantity of target layer reveal the following:

- in one-layer targets Au and Si at q = 500 GW/cm2 the maximal charge number is equaled Zmax = 6, and all peaks relevant to charge number Z = 1 ( 6 are well solved, and at two-layer target (AuSi) Zmax of ions of both layers decrease up to Zmax=3, and it is necessary to note, that intensive of ions Au1+, Si1+ two-layer target decrease concerning ions with Z > 2;

- obtained charge and energy spectrums of ions Si included in composition as one, and two-layer targets, testify that the general legitimacies of change both Zmax, Emax, and structure charge and energy spectra depending on q of the laser are maintained. However, they considerably depend on thickness of the first layer of a two-layer target;

- general and distinctive features of energy spectra of ions Au one and two-layer targets consists that, the character of spectra is maintained, i.e. the spectra has a wide energy range with one maximum; with increase Z of ions its maximums are moved in side of high energies; with increase q of the laser increase of width spectra; the energy spectra of one-charged ions Au1+ of two-layer target concerning a spectra of ions Au1+ of one-layer target is narrowed twice.

Physics of formation multiply charged ions at interaction of laser radiation with two-layer solids, and applied aspects also are discussed.
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