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OPTICAL BREAKDOWN IN ALUMINIUM VAPOR INDUCED BY ULTRVIOLET LASER RADIATION
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The transient collision-radiation model was developed for optical breakdown of a vaporized stuff with allowance for nonequilibrium laser heating, stepwise collision ionization and photoprocesses in the laser radiation field and the continuum.

Based on the kinetic model theoretical dependence of optical breakdown in aluminum vapor on the frequency of the radiation threshold intensity 
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 was specified. This dependence differs significantly from the classical one [1]. The main mechanisms of nonequilibrium ionization in the ultraviolet range were determined and analyzed [2]. The contribution of each photoprocess was analysed. Resonance photoexcitation leads to the greatest reduction by 5-6 orders of the threshold intensity, but its contribution is significant only in the case when the transition energy exactly coincides with the laser quantum energy
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. Nonresonance photoexcitation is based on collision broadening of the levels and is described by the spectral function 
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. When it is taken into consideration, the threshold intensity is reduced by 3-4 orders. Photoionization of the excited states results in reduction of the threshold intensity by 1-2 orders, except photoionization of the ground state (
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), when the photoionization contribution becomes comparable with the resonance photoexcitation.

The modeling results are in good agreement with experimental data on optical breakdown in aluminum vapor by the excimer laser radiation in nanosecond [3], [4] and microsecond [5], [6] range.
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