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ELECTRODE MICROWAVE DISCHARGE IN NITROGEN: STRUCTURE AND PROPERTIES OF ELECTRODE REGION

Yu.A. Lebedev, P.V. Solomakhin, V.A. Shakhatov
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Optical emission spectroscopy with the spatial resolution is used for study of properties of nitrogen electrode microwave discharge (EMD) in near electrode region. Electron concentration 
[image: image1.wmf]e

N

 and electric field strength 
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 are determined on radiation of bands of the second positive 
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 systems in the coronal model approximation. An applicability of the coronal model is proved by the analysis of the kinetic processes of excitation and deactivation of radiating states within the framework of detailed collisional-radiative model [1, 2]. Electron-impact excitation rate coefficients were defined by the electron energy distribution function (EEDF). EEDF is calculated by solving the Boltzmann equation for steady-state part of the electron distribution in the two-term approximation of the EEDF expansion in spherical harmonics. The influence of excitation of the first vibrational levels of nitrogen molecules in the ground 
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 state was taken into account on the base of Treanor vibrational distribution function (VDF). The vibrational temperature of the first vibrational level 
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 is a parameter of VDF defined as a result of spectrum processing by the proposed algorithm. It is shown that electron concentration in the electrode region of EMD exceeds the critical concentration of electrons, and it is less than that in the spherical region. This result confirms the conclusion made earlier that EMD consists of two regions: electrode region of the supercritical plasma of the self-sustained EMD and subcritical spherical region of the non-self-sustained EMD [3, 4]. Values of 
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 and temperatures of the vibrational excitation of the 
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 state are determined in near of electrode region.
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