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Characteristics of ion formation process during repeated interaction of laser radiation with the target
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In this work we study the formation process of plasma ions under the repeated action of laser radiation on monoelement targets. The laser radiation with intensity q=108-1012 W/cm2 interacted with the target under the angles θ = 100~850 with respect to the normal of the target. The wide range of interaction angle θ from sharp focusing (θ<200) to sliding interaction (θ =850) enables us to obtain emission of intense beams of multicharged ions with minimal surface destruction. 
Analysis of experimental results for different θ gives the dependence of emission of ions and formation of charge and energy characteristics of ions on the value of θ. It was found that for large angles (θ =850), independently on the mass of the target element and the laser radiation, the mass-charge spectra of plasma consists of signals from alkaline, alkaline-earth elements and adsorbed gases, as well as of weak signals of ions of target element. In the case of volume destruction of the target, taking place under the sharp focusing of laser radiation, the mass-charge spectra consists mainly of intense signals of ions of target element and weak component coming from adsorbed gases. For a given value of the laser intensity, the maximal charge and energy of target element ions are always larger for θ <20˚ compared to the case of larger angles (θ =850). We also observed some features of formation of energy spectra of ions for different values of the interaction angle, which may be the result of efficiency of ionization and recombination process for different θ.

Experimental results also show that, during the repeated interaction of laser radiation with target under the angle θ=850, signals of elements in the surface layer disappears and intensity of signals from the main element of the target, as well as the charge of the ions of this element increases. In the case of small interaction angles intensity, charge and energy of the ions gradually decreases. However, ar Analysis of experimental results for different θ gives the dependence of emission of ions and formation of charge and energy characteristics of ions on the value of θ. It was found that for large angles (θ =850), independently on the mass of the target element and the laser radiation, the mass-charge spectra of plasma consists of signals from alkaline, alkaline-earth elements and adsorbed gases, as well as of weak signals of ions of target element. In the case of volume destruction of the target, taking place under the sharp focusing of laser radiation, the mass-charge spectra consists mainly of intense signals of ions of target element and weak component coming from adsorbed gases. For a given value of the laser intensity, the maximal charge and energy of target element ions are always larger for θ <20˚ compared to the case of larger angles (θ =850). We also observed some features of formation of energy spectra of ions for different values of the interaction angle, which may be the result of efficiency of ionization and recombination process for different θ.

Experimental results also show that, during the repeated interaction of laser radiation with target under the angle θ=850, signals of elements in the surface layer disappears and intensity of signals from the main element of the target, as well as the charge of the ions of this element increases. In the case of small interaction angles intensity, charge and energy of the ions gradually decreases. However, around 10 actions these changes become insignificant.
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