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Influence of focusing conditions of laser radiation on formations of intensive flows multiply charged laser plasma ions

M.R. Bedilov, R.M. Bedilov, J.O. Kamalova, B. Niyazov, E.N. Tojihanov

Research Institute of Applied Physics of National University of Uzbekistan, Tashkent, Uzbekistan, e-mail: bedilov@yandex.ru
It is known that, in case of a single-component laser plasma, a high increase in losses through recombination for ions with the highest charge number (Z ( 2) can be observed when laser radiation interacts with the target surface at an angle ( = 350 ( 450 relative to the target’s normal. This leads to decrease in the radiation intensity. Researches did not succeed in reducing the increase of losses through recombination for multiply charged ions and, consequently, in increasing the intensity of their flows either by changing the laser power density or by selecting targets of multiple-element composition.

The results of study mass-charge and energy spectra of multiply charged laser plasma ions depending on standing of spot focusing at various angles of incidence laser radiation are given in this work. The experiments were carried out on a laser mass spectrometer, which is described in works [1-3]. In our experiments a power density, angle of incidence, and standing of spot focusing of laser radiation were changed in range: q = (0.1 ( 1000) GW/cm2; ( = 180 and 850; l = 0 ( 30 mm with a step of 0.1 mm. As a target are used Al, Ni and W.

It was found experimentally that, the highest intensives and charge number of multiply charged ions Al, Ni, W are observed not at acute angle focusing of laser radiation on a target surface, but at distant of spot focusing from a target surface on particular distance depending on a target composition as at ( = 180, and ( = 850 angle of incidence laser radiation. For example, at a focusing of laser radiation at an angle ( = 850 with q = (0.1 ( 50) GW/cm2 on the W surface, could not find out mass-charge spectra of ions W. By smoothly varying (0.1 mm step) situation focal spot of laser radiation in range l = 0 ( 30 mm are revealed that, at q = 50 GW/cm2 on the mass-spectra appear ions W, it is consecutive since charge number Z = 1 up to Z = 4. The optimal value of a situation focal spot of laser radiation (l = 1.0 mm) is determined when, at q = 50 GW/cm2 on the mass-spectra were filed the maximal charge number (Zmax = 4) and intensity of ions W.

Analysis of the obtained mass-charge spectra and intensives multiply charged ions W depending on standing of spot focusing laser radiation at an angle of incidence ( = 180 has prove that, at transition from l = 0 mm to l = 1.6 mm on mass-charge spectra of ions W alongside with ions W1+ ( W4+ is observed additional highest ionic peak W5+. Physics of this phenomenon also is discussed.
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