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RELAXATION OF BACKGROUND ELECTRONS AND IONS IN DUSTY PLASMAS
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Plasmas with micrometer or submicrometer size dust particles observed in space plasmas, as
well as in many laboratory and technological devices, have been intensively investigated in recent
years. These dust particles can strongly influence the plasma properties because of the large
charge as well as the dynamics of this charge.

This paper consist of a discussion of numerical investigation results of relaxation phenomena
in dusty plasmas, with taking into account the charge dynamics of dust particles without the
assumption on equilibrium electrons and ions. A collection of background electrons and ions by
dust particles have been taking into account in- the framework of the modified PIC method, the
Coulomb collisions have been simulated in the framework of the method of stochastic differential
equations or the Monte-Carlo method.

The obtained results show that the electron and ion energy distribution functions as well as
plasma parameters change strongly during the plasma relaxation due to a selective collection of
electrons and ions by dust particles with a self-consistent negative charge. The peculiarities of
these changes are caused by a dependence of this collection on energy of electrons and ions.

Computer modeling of relaxation phenomena in some dusty crystals shows also an essential
influence of a collection of electrons and ions by dust particles on these phenomena. Relaxing
background electrons and ions can be non-ideal components of these dusty crystals due to a self-
consistent electric potential even in the case if an initial number of electrons and ions in the
Debye cube is essentially more one. Besides, electron and ion velocity distribution functions can
be strongly non-equilibrium in such plasmas due to a selective collection of electrons and ions
by dust particles. Spatial distributions of background electrons and ions around dust particles can
be strongly non-uniform so that some sandwich structure of a space electric charge can be
realized.

Previous results of these investigations were published in [ 1 -11 ].
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