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CALCULATION OF THE DYNAMIC STARK EFFECT FOR RARE GAS ATOMS 
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In the present work a theoretical investigation of the dynamic Stark effect in the circular  polarized electric field is carried out for atoms of rare gases He, Ne, Ar and Kr. For calculation the new theoretical method [1], which allows to simulate the dynamic Stark effect in an electric field of any strength and frequency, is offered. In the framework of this approach it is suggested to use for the solution of the stationary Shrodinger equation, obtaining within the rotating wave approximation, not the standard perturbation theory, but the method of the diagonalization of the quasi-energy matrix, calculated for atom in an external electric field. Such approach allows to avoid necessity of satisfaction of the restrictions inherent in the perturbation theory, and to investigate influence of interaction of the magnetic energy sublevels on Stark effect. Moreover, the suggested method allows to carry out a calculation of resonant and not resonant excitations, and also low-frequency and high-frequency excitations from the same equations.

Calculations for He atom were carried out with LS-coupling scheme [2] and in Jl - coupling scheme for the rest atoms of rare gases. At building of the quasi-energy matrix s, p, d – levels with the main quantum number n <11, for atom Kr with n <13 were taken into account. Research of an influence of the account of f-levels on calculation of the dynamic Stark effect was carried out. For all rare gases the dependencies of shift and splitting of energy levels on frequency and strength of the external electric field are investigated. 

Calculations were carried out for plasma obtained in various sources of excitation: for the electrodeless  high-frequency discharge (strength of the electric field up to 1kV/cm), for sources of excitation with strength of the electric field up to 10kV/cm, moreover the range of strength of the electric field up to 80kV/cm was investigated. It was shown, that a strong interaction of the energy  levels leads to an anomalies in shift and splitting of the energy levels. 
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