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Diagnostics, structural and dynamic properties of the dusty plasma of radiofrequency discharge
Relevance of the theme. The study of the dusty plasma is now a developing scientific field, attracting the attention of scientists. Recall that the dusty plasma is conventional plasma with inserted or formed therein particles of condensed matter of microns sizes, the size of these particulates (dusts) can acquire very large charges up to 
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of the elementary charges. In the literature, it is also named as plasma with a condensed dispersed phase, aerosol plasma. 

Dusty plasma is of interest both for the solution of the applied problems, and to expand our knowledge of the fundamental phenomena in nature, properties and structure of matter. Due to the fact that the macroscopic dust are visually distinguishable the dispersed plasma is unique comfort object for the study of some physical properties of condensed matter, such as phase transitions, transport processes, etc.

It was found that in many modern plasma technologies, due to the interaction of the plasma with the material surfaces macroscopic particles from the material fall into the plasma (sizes are from micron fractions up to a few hundred microns). As result complex plasma is formed. The most common name of this plasma is dusty plasma. An interesting fact is that the dusty plasma forms under certain conditions the ordered structures ("plasma crystal", clouds, droplets). All of these plasma- dust structures are naturally occurring undesirable contamination and negatively affect on the physical and mechanical properties (microhardness, corrosion resistance, etc.) of the constructional materials.
One of the most important scientific and technological problems is the realization of the controlled thermonuclear fusion. Formed in the wall region of the Tokamak dusty plasma can play a big role: recent experimental data show that the presence of dust in the plasma can affect the global energy confinement time.
The use of the dusty plasma in the production of high composite materials is new field of application, for example, small spherical particles with nanocoating deposited in the plasma. In order to study formation of a homogeneous powder of the dust particles with desired properties and stability of its production, it is necessary to find the optimal conditions and time of production.
Thus, the study of dusty plasma properties, their diagnostics are very important tasks, both from the scientific and applied aspects.
The aim of the work is experimental study of dusty plasma of RF discharge by optical spectroscopic methods of analysis, identification of the effects of the mutual influence of plasma and dust particles, the study of the formation and growth of dust particles by the method of multi-angle light scattering.
The object of the study is the non-ideal dusty plasma of RF discharge.
Scientific novelty includes:
1. At the first time it has been noted that at increase in plasmas temperature the diffusion coefficient of the dust component can decrease in comparison with the value of the diffusion coefficient of non-interacting dust particles. 
2. It was found that the reduction or increase in the buffer plasma emission intensity depends on the range of the size of the dust particles, placed or formed in the buffer plasma.
3. Experiments on the new installation of the multi-angle light scattering were performed for the first time. The experimental data indicate a high efficiency of the installation.
4. Resulting in a plant for a lot of angular light scattering results provide new ranges for the parameters of high-frequency discharge in a mixture of argon and acetylene optimal for the formation of particles up to hundreds of nanometers.

Structure and volume of the thesis. The thesis consists of an introduction , four chapters , conclusions and a list of sources used in 83 titles, contains 101 pages of basic computer text , including 62 figures and 3 tables.
The main results are including:
1. With rise in dust plasma temperature the diffusion coefficient of the dust component increases, but due to the increase in charge of grains (coupling between particles), the ratio of the diffusion coefficient of dust components to the diffusion coefficient of the ideal gas decreases.
2. The absorption of electrons by the dust particles of micron size leads to a decrease in emission intensities of the spectral lines of the buffer gas.
3. Testing of the new experimental setup for multi- angular light scattering on the dust formations developed in the plasma of the radio frequency discharge in reactive plasma showed great promise of this installation in the diagnosis and getting dust particles with the desired properties.
4. In the setup of radio frequency discharge for synthesis of nanoparticles in the reactive plasma of the mixture of argon and acetylene method of multi- angular light scattering showed that the particles are formed more rapid when pressure increases.
Scientific and practical significance of the work. The results obtained in the thesis are valuable for the development of the dusty plasma physics , and experimental techniques for the study of plasma-dust structures. The study of the dusty plasma is currently most fundamental importance as a dusty plasma due to large dust grains, that are available to visual observation, provides a good model for studying of the properties of systems as gases, liquids and substances in the condensed state. In addition, the results on the plasmas properties can be used in the design and implementation of a variety of practical applications associated with the presence of a dusty plasma, for example, micro-and nanoelectronics.
Approbation of the work and publications. The results obtained in the thesis were presented and discussed:
• at the International conference of students , undergraduates, graduate students and young scientists (2011, Al- Farabi Kazakh National University, Almaty);
• International Conferences on " Plasma Physics and Plasma Technology " (2009, Minsk , Belarus);
• the International Conference "Recent Advances in Fundamental Physics and Physical Education " (2011, 2013, Almaty);
• the International Conference on the Physics of Dusty Plasmas (2010 , Garmishpartenkirhen , Germany);
• International Seminar on Physics of Nonideal Plasma ( September 2012 , Rostock, Germany);
• scientific seminars of the Department of the Plasma Physics and Computer Physics of  Al- Farabi Kazakh National University;
and discussed with professors : S.A. Mayorov (Russia) , L.G. Dyachkov (Russia) in the framework of  international cooperation.
According to the materials of the thesis were published in12 publications: there are 5 articles in peer-reviewed journals, 3 of them in the journals, recomended by Committee of control of education of  MES RK, 2 articles in the foreign journals with high impact factor ; 7 works in Proceedings of  International Conference.
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