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The problem Cryogenic dusty plasma is a gas discharge dusty system formed at very low (cryogenic) temperatures of gas. The experiments [1] conducted with liquid nitrogen and liquid helium cooled dc glow discharges showed that “cooling” of thermal motion of ions down to cryogenic temperatures leads to decreasing of ion Debye radius and formation of super dense dust structures where density of dust grains can be of the same order as plasma density and ion Debye radius can correspond to grain size. In this case, plasma dynamics and dust charging are sufficiently different from those at room gas temperature.

Complete problem of plasma dynamics around a macroscopic body in the presence of plasma flows is highly nonlinear and therefore its numerical analysis is of major importance. Direct integration of the equations of motions of plasma particles represents a numerical experiment whose significance approaches experiments in the laboratory. 

The problem was studied by using the PIC simulation method. The dynamics of plasma electrons and ions as well as the charging process of the dust grain are simulated self-consistently. Grain charge, fluctuation, distributions of electron and ion number densities, and the electrostatic plasma potential are obtained for various pressures and temperatures of gas [2].

The results of numerical simulation made it possible to analyze the kinetic processes leading to dust particle screening in a gas-discharge plasma and to verify the existing theoretical models.
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