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Charge of macroparticles in the plasma of beam-plasma discharge
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At present, dusty plasma is one of intensively developing trends in modern plasma physics. Such interest to the problem of behaviour of macroparticles in plasma is conditioned by wide range of applied and scientific problems when the effect of the macroparticles on the considered processes is determinative. These problems include production of superclean vacuum for plasma processes in micro- and nano-techologies, removal of macroparticles from the plasma of controlled fusion devices, study of atmosphere gas discharges in aerosol, etc. Of special interest at the study of behaviour of macropartricles inserted into plasma is the problem of determination of potential of a macroparticle.

At present work, the potential behaviour of a macroparticle in the plasma of a beam-plasma discharge in dependence on temperature, plasma density and size of the macroparticle taking into account scattering and focusing of charged particles of the plasma in electrical field of the macroparticle. It was shown that the macroparticle potential is defined from equality of electron and ion currents to the macroparticle which, in turns, also depends on the potential. The dependence between floating potential of a macroparticle and her size at various plasma densities was obtained. For small macroparticles, when the Debye radius exceeds essentially the macroparticle size (
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), the potential stabilizes at the constant value which does not depend on the plasma density and macroparticle size. For larger macroparticles and more dense plasma, when 
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, the floating potential of the macroparticle increases with increase of her size.

In the case when an electron beam with the density of 
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 and energy of 
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 is injected into plasma we obtained the macroparticle potential in dependence on the temperature, plasma density, density and energy of the beam, and macroparticle size. It was shown that at the plasma density compared with the density of electrons in the beam 
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 the value of macroparticle potential is determined, mainly, by the electron beam. In the case when plasma density exceeds the density of electrons in the beam 
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 the macroparticle potential is determined, mainly, by particle fluxes from the plasma.

It is necessary to note that for several materials the current of secondary electrons from surface of the macroparticle effects essentially on the macroparticle potential and under certain values of energy and density of the electron beam the macroparticle can be charged up to certain positive potential.
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