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Laser field interaction with an electromagnetically induced periodic structure in an optically thin medium
M.Yu. Gordeev

This paper examined and modeled solutions for two fundamental aspects of the theory of the interaction of light with matter.
The first aspect is the influence of laser radiation on matter. Within this aspect of the problem has been studied the spatial localization of an atomic populations of a substance on a scale smaller than the wavelength of the optical radiation by the intense laser beam. The problem was solved in the one dimension for the classical three-level Λ - systems and four-N - system. Also results were obtained for the two-dimensional spatial localization of the atom in the internal state of the inverted Y - system.
The second aspect is the impact of pre-"cooked" medium on the incident laser field. In this aspect considered the problem of the spatial redistribution of light on the electromagnetically induced spatial structures in an optically thin medium, the so-called electromagnetically induced gratings (EIG). It was shown that for a medium with the tripod - configuration of the quantum levels may get 10% efficiency of energy transfer to the maximum of the first order, and have been studied conditions that may increase this efficiency.
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