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Relevance

A significant portion of space plasma consists of "dusty plasma,”
where a condensed dispersed phase is present. This type of plasma is
found in various locations such as planetary rings, comet tails,
interplanetary space, interstellar clouds, and so on. Measurements
conducted by spacecraft have revealed deviations from the
equilibrium particle distribution in the solar wind, plasma in
planetary magnetospheres, and other astrophysical objects. This
deviation is usually associated with the presence of high-energy
particles. In most cases, a power-law tail is observed in the high-
energy region. Empirical data are best described by the so-called «
(kappa) family distributions. Therefore, studying the properties of
cosmic dusty plasma considering this distribution is important for
understanding the processes occurring in such systems.

Purpose

The purpose of the study is to study the properties of dusty space
plasma based on computer modeling methods using the developed
software package.

Objectives

1. Study of the charge of a dust particle by approximating limited
orbital motion without taking into account collisions of cosmic
plasma particles.

2. Study of the charge of a dusty particle taking into account the
collision of cosmic plasma particles.

3.Creation of mathematical models and writing programs for
calculating and analyzing quantities characterizing the structural
properties of dusty cosmic plasma.

4.Creation of mathematical models and writing programs for
calculating and analyzing quantities characterizing the dynamic
properties of dusty cosmic plasma.

5.Development of the internal structure of the software package,
description of all constituent elements and their relationships, as well
as development of design and interface.

Expected and achieved
results

Within the framework of the project, the current problem of charging
dust particles in nonequilibrium space plasma was studied, its
structural and dynamic properties were studied, and a software
package was developed that allows one to quickly obtain information
about the physical properties of dusty space plasma of interest
without going into the details of calculations.
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