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INFLUENCE OF SMALL ADDITIONS OF NEON ON THE CHARACTERISTICS OF STRONGLY NON-UNIFORM MICROWAVE DISCHARGE IN NITROGEN

Yu.A. Lebedev, T.B. Mavlyudov, A.V. Chvyreva

Topchiev Institute of Petrochemical Synthesis RAS, Moscow, Russia, lebedev@ips.ac.ru
Recent study showed that strong non-uniformity of discharge leads to occurrence of new phenomena. In particular it was shown that contrary to the plasma of quasi-homogeneous discharges small additions of argon to nitrogen in the electrode microwave discharge (EMD) results in strong influence on the plasma parameters [1, 2]. This paper presents results of experimental study of influence of small additions of neon on the properties of nitrogen EMD.

Experimental setup for generation and study of EMD described in details elsewhere [3] was used in this investigation. The discharge chamber was the stainless steel cylinder with diameter of 15 cm (the experimental setup was described in detail in [1, 2]). The electrode-antenna was inserted in the chamber through the vacuum junction in the cup of the chamber. The electrode was isolated from the chamber. Plasma is ignited near the tip of antenna. The incident power of continuous microwaves was <180 W (2.45 GHz), total gas pressure in the chamber varied between 1 and 10 Torrs> neon concentration was 0-5%. Emission spectra of EMD was analyzed with spectrometer Avaspec-2048, Electron optic camera К-008 was used for visualization of the discharge. Spectra from the near electrode region and spherical part of EMD were analyzed.

It was shown that at pressure 1 Torr addition of neon leads to decrease of intensities of emission of the second positive system of nitrogen in near electrode region of EMD. No influence was observed in the spherical part of EMD at any pressures.  At pressure 10 Torr influence of neon was not observed in all parts of EMD. Vibrational distribution of С3Пu-state was not changed with addition of neon.

Mechanism of influence of neon on parameters of strongly non-uniform discharge at low pressure can be similar to that proposed in в [1, 2]: influence is caused by relation of kinetics and topology of the discharge. Absence of such influence at high pressures can be explained by the electron depletion of the electron energy distribution function in the high energy region. This leads to decrease of influence of excited and ionized neon atoms on plasma kinetics as a consequence of high threshold energies of these processes.
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