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A new theoretical method of dust particle charge determination is provided. This method is based 

on the calculation of the ion and electron fluxes on the dust particle surface in a spatially periodic 

strata field. The electron flux is calculated through the non-local electron distribution function 

(EDF), which is formed by inhomogeneous strata potential. The comparison between proposed 

theoretical method and the traditional method of using Maxwell EDF for dust particle charge 

calculation is done. 

 

Dust particle charging in a low-pressure glow discharge was investigated 

theoretically.  The numerical calculation is based on the equality of ion and electron 

fluxes on the dust particle surface.  The theory of the motion of electrons and ions in 

stratified glow discharge in a vertical cylindrical discharge tube is considered.  

The electron flux is derived by integrating over distribution function of electrons, 

which were passed through the absorption cross-section. The calculation were 

performed with the help of non-local electron distribution function (EDF), which is 

not formed by the local field, but the whole potential profile of the striation. The 

computations were made in the steady electric field, which is correlated with the field 

profile, experimentally obtained under the conditions of the P-striations formed in the 

discharge tube with a radius R=1 sm, at low pressure p=0.2 torr of neon. In this case 

the coefficients of the kinetic equation can be averaged over the radial transits due to 

the feasibility of the diffusion approximation [1]. EDF is compressed into narrow 

peaks, which move along the resonance trajectories.  

The usual way to calculate the dust particle charge is to use Maxwell distribution 

function.  The electron flux on the dust particle surface was calculated for two types 

of EDF. The essential differences between two fluxes, related with the absolute 

values, the modulation depth and the phase are shown. So, the dust particle charge, 

obtained using the equality of electron and ion fluxes, also depends on the type of  

EDF. It is shown that the potential and the charge number of dust particles calculated 

for two types of EDF are not equal. 

 

REFERENCES  

 

1. Golubovskii, Y.B., Rabadanov, K.M. & Nekuchaev, V.O. Russ. J. Phys. Chem. B 

(2017) 11: 106 

 

  

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Kazan Federal University Digital Repository

https://core.ac.uk/display/197438482?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://yandex.ru/clck/jsredir?from=yandex.ru%3Byandsearch%3Bweb%3B%3B&text=&etext=1390.jzONtloPl5eXvTCJO6RAchwCs9cOzJu5XaLFNwB6a61aaTl3hbPRq3S9ewJCNyGmiiuafIFkGrBt347Oi2312g.ea21d22244b46abeb61d635e6077eff471ae0313&uuid=&state=PEtFfuTeVD5kpHnK9lio9T6U0-imFY5IWwl6BSUGTYl260BtXWEO1dknJ_stfCwsZZ2hnzQ_xzQ8jZrXOt23FTyH63AJ6NodQQinkdOzea0&data=UlNrNmk5WktYejR0eWJFYk1LdmtxdWthMkswRXBRbms2YnBFTUo2WXdZSlFKZU9UbFZDNnBuOXJ4c1FkM3FJd3FieURlTjNyZlpZcmNLdDRHdnAtSjd6Zmk5YmhoVW1VeFBoeDROeVE4RkE&b64e=2&sign=d12674cf4b2744a40ced6fac0da6ba04&keyno=0&cst=AiuY0DBWFJ4RhQyBNHa0izVkpmnBNZdVOVFY11Z3EgKUearKppT5BTqWKSJjuAIXKx5iqb6sLzn9-0J1xvlwNVYz4zAZxCuIR63qbIZ6PivWgHJjb__XPscdRovq6-Q1KIlBTaBIaleaVRDuawYtuI4zQhMUPEsGBcrc7CIiNhn-JbFliK0mIpsvbXZapowa00ssf-z0dhadaxxua9TaELygOLdX1fSLKKvSeT3HrZWUDbeklcX4cz4OuSKe6XFYvRBlZqOoXtlT8KY_OmDYTyfN4Mp3r838P-fjbtIVx0nmgSGFEfpMO-uQeMKfxAhD-t4R-bYwd_k&ref=orjY4mGPRjk5boDnW0uvlpAgqs5Jg3qughCTX-35e15qr6w8p3CUfa7PVVeS9WGwf06V14QgVVxB6bcWhfzsBhtzZs710AcqBz9MHlILgtfT1Xj75kHPOOiyzjBadJXH-9vJ4ylI65dpn-vEnWxVUgyL8F8P5Q4rwazfaR7D6RbYnVlMpxznnkehopkHJ-SWmRBa6-rruydzvnUS5MlUULaNb7jwLvNCNcTIkH6FCD_hZVdd4ZRwrQ&l10n=ru&cts=1492180334454&mc=3.6653231585115433

