XXXV international conference on plasma physics and CF, February 11 – 15, 2008, Zvenigorod.


Multiply charged ions of aluminium escape in multielement laser plasma
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It is known that, creation of effective multiply charged ions sources, element analyzers, implantations, lasers on multiply charged transitions, and plasma lasers stimulates not only investigate the physics basis of formation multiply charged ions of multielement plasma, and also study of formation ions spectra of multielement laser plasma.

Results of mass-spectrometric study escape of multiply charged ions of Al in one-element and multielement laser plasma are given in the present work. Experiments were carried out on experimental setup which, is described in works [1, 2]. As targets have been used one-element Al and multielement Al (Al – 92.58%; Mg – 5.8%; Mn – 0.5%; Fe – 0.4%; Si – 0.4%; Cu – 0.17%; Zn – 0.2%). Laser radiation direct on the target surface at an angle = 180 and, it had of power density q = (10 ÷ 1000) GW/cm2.

Mass-charge and energy spectra of multiply charged ions Al one-element and multielement laser plasma in a range q = (10 ÷ 1000) GW/cm2 are experimentally received. Comparison of charge and energy spectra multiply charged ions Al, at the final stages of the inertial escape which has been obtained at q = 3.0 · 1011 W/cm2 one-element and multielement plasma shows that, at escape multiply charged ions Al together with other types of ions (Mn+, Mg+, Fe+, Cu+, Si+, Zn+), their maximal charge number decreases from Zmax = 9 up to Zmax = 6. On the energy spectra of multiply charged ions Al at Z = 4 the intensification of recombination processes with appearance of some maximums are observed. These differences of energy spectra multiply charged ions Al of multielement plasma are consequence of presence friction between ions with various weights. Inertial escape of multielement plasma is characterized basically, an intensification of recombination processes which lead to stronger conversion high charge ions in low charge, to increase in quantity completely already recombination plasma ions, and these changes are deeper, than in case of escape one-element plasma. It is revealed that, despite decrease of average energy of the accelerated ions, the part ions of multielement plasma is accelerated to energy ions of one-element plasma, but in a little bit smaller quantity.
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