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Accounting for the effects of the Coulomb interaction between particles on the evolution of the plasma is considered quite a long time in a large number of both experimental and theoretical works. In this case, is traditionally considered a nonequilibrium low-temperature plasma with electron temperature Te more than a few thousand degrees. Existing experimental data on the evolution of such a plasma correspond to the values of nonideality γe<0.2. Results of such research become distribution function, the recombination coefficient and diffusion coefficient of electrons in the energy space.
However, the interest on the impact of the interaction between the particles on the evolution of the plasma significantly increased when in 1999 published the results of experiments in which was obtained by non-equilibrium ultracold plasma of Xe with the initial electron temperatures Te=1-30 К and densities ne=109-1010 см-3 [1].

In this paper, we consider the distribution function and diffusion coefficient of electrons in an ultracold nonideal plasma in a wide energy range, which includes and area of many collisions, and the area of discrete Rydberg states. The calculations were performed with one hand, molecular dynamics methods, which allow to calculate the distribution function of free and bound electrons. On the other hand the solution of kinetic balance equations to determine the function of the energy distribution of electrons at deep levels. This approach allowed a better study the process of recombination and show that when γe~1 recombination slows down substantially compared with the available earlier views [2]. It is also possible to establish mutual consistency of both methods for calculating the distribution function in the energy region where we can neglect the many-body interactions.
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