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ELECTRODE MICROWAVE DISCHARGE IN NITROGEN: STRUCTURE AND GAS TEMPERATURE

Lebedev Yu.A., Solomakhin P.V., Shakhatov V.A.
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Interest to an electrode microwave discharge is caused by a number of its distinctive features: low specific absorbed power of the discharge, an opportunity of plasma generation in a wide range of pressures, an opportunity of compact plasma structure generation, an opportunity of active particle generation in the big chambers, an opportunity of plasma generation in a required point of space, an opportunity of plasma generation in near surface layers of the various form bodies. The electrode microwave discharge allows: to investigate and realize plasma chemical processes and intensification of gas phase physical and chemical processes, including processes of burning, to investigate interaction of plasma with a surface, to investigate body behavior in near surface plasma in gas flow, to investigate interaction of plasma structures with the gas flows. Intensive research of such discharges began in 1997 and at present the big information on physical processes in it is accumulated.
In the present work results of spectral research of nitrogen plasma of an electrode microwave discharge are reported at pressure 1-8 Torr on the third generation facility EMD-3. The facility is equipped with windows for observation of the discharge, including observation from an end face. Feeding оf the working gas is carried out through the channel in the electrode and controlling by a flow meter, pressure is measured by barometer. The facility is equipped with the spectral system for plasma emission spectra monitoring on base of monochromator of MDR-23 and spectrometer AvaSpec-2048. The optical system was calibrated by the band tungsten lamp of CI-8-200. Apparatus function of the spectral system was defined on the measured the spectral contours of atomic lines radiating by deuterium lamp of DDC-30. Spectral measurements (300-750 nm) were performed with the spatial resolution of 1 mm.

It is shown, that spatial distribution of band radiation is non-uniform. The structure of radiation is spatially differed. Emission spectra of the second positive system of nitrogen (2+) and the first negative system of nitrogen ion (1-) prevail in near of electrode radiation. In the spherical part of the microwave discharge intensity of nitrogen ion radiation is small, and intensity of the 1+ and 2+ systems are commensurable quantities. It testifies on mechanism difference of processes excitation of molecules in the different regions of the microwave discharge: processes including electron are dominated in near of electrode region (the region of large electric field strength), processes including molecules and atoms in metastable and excited electronic states are the main in spherical region.

The software is developed, allowing for interpreting and processing of spectral characteristics of plasma of the microwave discharge in nitrogen with the purpose of the rotational and gas temperature definition from emission of bands of 2+ and 1- with non-resolved rotational structure. It is shown, that rotational temperatures of band sequences Δv =0,-1,-2,-3 and -4 of 2+ system are equal to 
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