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Particularities of formation of multiply charged ions at the interaction of laser radiation with two-element PbMg targets
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Laser source of ions enables one to get larger intensity for multiply charged ions in a single injection, practically in any elements of synchrotrons. For its practical use one needs to enlarge ion’s impulse, keeping the intensity and charge of ions the same. This effect can be realized using multielement targets. It was shown [1,2] that the energy spectra of ions obtained at the interaction of the laser radiation with multielement targets appreciably differ from the spectra of ions obtained from single element targets. In the case of multielement targets the exchange of energy between ions of different mass is observed (so called “effect of ions’ friction”), which leads to the widening of energy spectra of both light and heave ions. In such experiments they normally used either multicomponent targets with complex structure or single component targets, which makes it difficult to change fluently concentration of different elements. This also makes difficulties in interpretation of experimental results.

In this work we investigate formation of multiply charged ions at the interaction of laser radiation with two-element (PbMg) targets for different concentration of Mg. The concentrations of Mg are 15 %, 25 %, and 35 % of total mass of target. Mass-charge and energy characteristics of mono- and two-element laser produced plasmas were studied by mass-spectrometric method [3].  Neodymium laser ((=1.06 (m, Е=0.8 – 1 J, (=15 ns, average size of focal spot is (10-4 cm2) were used in experiments, which gives the power density of laser radiation up to 1011 W/cm2 at the surface of the target. The construction of the target chamber allows to place 10 targets with diameter 10 mm and to change the place of interaction of laser radiation with targets.

The charge and energy spectra of mono- and two-element (PbMg) plasma ions were obtained experimentally at the intensity of laser radiation 5(1010 W/cm2 on the surface of the sample. It was found that the energy spectra of two-element laser-produced plasma ions are wider than the spectra of single element plasma ions. The energy range of ions increases with increasing the concentration of Mg in PbMg target.

Physical processes of interaction of laser radiation with two-element targets at different concentrations of second element, which leads to the increase of duration of ions’ packet, as well as to the increase of energy spectra of main component of the target are discussed.
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