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Features of produced intense flows of multiply charged heavy chemical element ions in multiple-element laser plasma

M.R. Bedilov, R.M. Bedilov, M.M. Sabitov, K. Khaitbaev

Research Institute of Applied Physics of National University of Uzbekistan, Tashkent, Uzbekistan, e-mail: bedilov@yandex.ru
The development of effective ion implantations, local element analyzers, high-power ion sources, lasers based on multi-charged-ion transitions, plasma lasers stimulate not only study of multiply charged ion spectra of single-component laser-plasma, and also investigation of multiple-element laser-plasma spectrums.

We adduce results of mass-spectrometric study of multiply charged heavy chemical elements (Au, Ag and Pt) ions of multiple-element laser-plasma. The experimental installation is described in works [1, 2]. As targets are used single-component Au, Ag, Pt and multiple-element mountain breeds with the content of heavy chemical elements Au (Ag or Pt) by concentration 3 ( 10-5 ( 10-3 weight % as tablets, diameter of 10 mm and thickness of 5 mm. Laser radiation with q = (10 ( 1000) GW/cm2 was directed on to target surface at an angle ( = 180.

The comparative characteristics of mass-charge spectra single-component and multiple-element laser-plasma have shown, that an ionization composition of heavy chemical elements, and their intensives depending on target element composition. The essential difference of multiple-element plasma ions spectra with the content of heavy chemical elements concerning single-component plasma on the maximal charge number, intensive and composition is revealed. The feature of formation one-charged ion Au (Ag, Pt) in multiple-element plasma concerning, than in single-component plasma determine, which is characterized by considerable decrease of intensive these heavy chemical element ions. Characteristic what, despite of small concentration of heavy chemical elements in multiple-element plasma, in mass-charge spectrums with sufficient intensive the peaks of ions with Z ( 2 are observed. The selective decrease of recombination losses for multiply charged heavy chemical element ions in wide interval of their concentration is revealed. The increase of energy range multiply charged ions determine, is especial Z ( 3 with increase of concentration of heavy chemical element in multiple-element plasma. However, intensive and breadth of energy spectra one-charged ions Au (Ag, Pt) is less, than ions with a charge number Z(2. Is revealed that, the character charged and energy ions spectra of heavy chemical elements in a composition of multiple-element plasma, is determined not only elements and concentration of impurity element of target composition, but also processes interaction of target basis ions with heavy chemical element ions at stages of formation. The formation of ionization composition of multiple-element plasma is analyzed.
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