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Of great interest is the problem of charged particulates kinetic energy in plasma. Numerous experimental works (e.g., [1]) as well as studies based on the kinetic theory [2,3] demonstrated that their kinetic energy may take large values compared to the temperature of the ambient neutral gas, which is much more dense than charged plasma components. 

In the present work, we perform numeric simulations to investigate the temporal dependence of a grain kinetic energy. Two methods of simulations are used. The first one is the method of molecular dynamics. Newton’s equations are solved for the set of point charged particles inside a cube with specular walls. Interaction of a particle with all others is taken into account. The second method is a particle-in-cell algorithm adopted for a problem of grain charge shielding by plasma [4]. 

We have already studied a model problem of the Brownian movement of a grain in an ideal gas for various laws of interaction of atoms with the grain surface. The question of interest in these studies was the average kinetic energy of a grain including rotational degrees of freedom [2, 3].

Implementing numeric modeling, here we consider few model problems starting with the simplest one, when a planar particle confined in a potential well experiences impacts of neutral atoms.  The temporal dependence of the kinetic energy was calculated and the energy distribution function was plotted. Various laws of interaction of Brownian particulate with atoms where studied: elastic collisions, attachment, and more complicated ones. For example, we study a grain that accepts mass and momentum in a process of collision and then loses the same mass with invariable velocity. Such a model may be used for the modeling of a real inelastic interaction in the absence of atom absorption at the grain surface. By analogy with Maxwell’s dwarf, we study a grain that absorbs and desorbs mass and momentum according to certain logical rules.  Although this interaction cannot lead to the thermodynamic equilibrium, it was investigated in several theoretic models and corresponds to the Brownian movement of so-called active particulates. 
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