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Multiply charged IONS of a LASER PLASMA produced on BOTH SIDES of the TARGEt

M.R. Bedilov, R.M. Bedilov, I.Y. Davletov, K. Khaydarov

Research Institute of Applied Physics of National University of Uzbekistan, Tashkent, Uzbekistan, e-mail: bedilov@yandex.ru
Results of study of the physical processes bringing in formation multiply charged laser plasma ions simultaneously on both sides of the target are revealed. The experiments were carried out use of double laser mass spectrometer [1], on the targets Al and W with thickness from 5 up to 60 μm and at power density of neodymium laser radiation q = (108 ÷ 1012) W/cm2.

The new data on physical processes of formation multiply charged plasma ions spectra simultaneously on both sides of the target dependence on thickness and element composition of a target, and also q the laser are received. The analysis of the received data on the front and rear side of target at one influence of laser radiation has enabled to establish some physical processes connected to effect of "enlightenment" in formation of charge and energy spectra of multiply charged laser plasma ions. The revealed effect of "enlightenment" in formation of multiply charged plasma ions spectra on both sides of a target is based in changes of the maximal charge number, energy of ions which, in turn depend on thickness and element composition of target, and also from q the laser. It was found experimentally established occurrences and influences of effect "enlightenment" on formation of multiply charged plasma ions spectra in two kinds "with" and "without" formation of aperture on the surfaces of target which, consists in the following:

- at rather thin targets Al (5 ÷ 10 μm) and at q = 5 · 1011 W/cm2 on the front and rear sides of target are generated plasma ions with the maximal charge number Zmax = 2 and 9, accordingly which, are connected to formation of aperture on a target surface in the field of focusing laser radiation. The maximal energy of ions flying by through aperture at thickness Al target 5 μm reaches up to 6.0 keV while energy of ions on the front side on the order is less;

- with increase of target thickness (10 ÷ 60 μm) increase Zmax of ions on the front side of target (up to Zmax = 7), and on the rear side in the beginning ions decrease (up to Zmax = 3), and then disappear. In this case are found out on the rear side of target less charge plasma ions though on the target surface aperture is not formed by a laser beam. This process is connected to formation of a shock wave which is distributed in target matter, heating up it and accelerating atoms (ions) in depth of a target. As a result of local compression of matter target atoms (ions) are thrown out in both sides of a target.

Results of such character are received and for a target from W.
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