XXXIV International Conference on Plasma Physics and CF, February 12 – 16, 2007, Zvenigorod
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Chemical models of plasma now became the basic approach of calculation of thermodynamic functions of plasma and composition. Results of such calculations are used for definition of transport, optical and other properties of plasma. A visiting card of any chemical model is the position chosen by authors at a choice of: models of the account of interaction of free charges, expedient of restriction of the atomic partition function, interaction potentials of the free neutral particles at presence of processes of dissociation. Various version of the solution of the mentioned above problems existing in the literature generate tens variants of chemical model of plasma. Even at moderate densities and pressures (up to several tens atmospheres) models yield different results. With density growth distinctions become essential. Some chemical models predict existence of unusual phase transitions: plasma, dissociative, etc., and some are not. To number of unsolved problems it is necessary to relate a problem of coordinated choice of corrections on interaction of free charges and calculation of the atomic partition function. Necessity of such coordination follows from existence of an equation of state of hydrogen plasma received in grand canonical assembly by methods of quantum statistics and not dependent on division of charges on free and bound. Presence of this result is in basis of the approach developed by authors - « the concept of base chemical models of plasma ».
As a result, for the first time it is possible to write down simultaneously expressions for the atomic partition function and the correction on free charges interaction through single arbitrary quantity - probability of realization of the bound state in plasma. Using for the last one various models, both existing in the literature, and new, we obtain a number of base chemical models which distinctive feature is their complete conformity to the precise asymptotic results received in a grand canonical assembly.
For base chemical models with the atomic partition function in the nearest neighbor approximation the corrections on free charges interaction appear much less that corrections, given by the Debye theory widely used in the literature.
Numerous calculations of an equation of state and Hugoniot adiabats for plasma of hydrogen, cesium and inert gases are executed at pressures up to 100 kb and temperatures up to 50000 K. Comparison with experiments has shown, that the best coincidence with experiments is demonstrated by base chemical model with the atomic partition function in the nearest neighbor approximation.
The relations dependent on probability of the bound states realization, for calculation of an absorption coefficient of hydrogen plasma in visual and short-range ultraviolet area where it is defined by bound-bound and bound-free transitions are received.
Within the framework of base chemical models the electrical conductivity of the dense plasma of inert gases and metal vapors is designed.
The comparative analysis of conformity of results of calculation of thermodynamic, optical and transport properties of the nonideal atomic plasma executed for several base chemical models and the given experiments is given.
The critical analysis of existing chemical models is given.
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