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STADIES OF “DARK PHASE” EFFECT IN INITIAL STAGE OF GLOW DISCHARGE POSITIVE COLUMN FORMATION IN NITROGEN.
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“Dark phase” (DP) in initial stage of positive column formation was revealed in paper [1] for glow discharge in pure Не and in He-CO and He-N2 gas mixtures. It was found that for high values of applied voltage, after a narrow and intensive peak of plasma emission just after breakdown, a long period with almost total absence of luminosity was observed at all spectral lines and bands. Then emission reached a steady level, usually after a few oscillations.  In [2, 3] DP was found and studied in neon and argon. It was shown that at the beginning of discharge a superfluous number density of metastable atoms is created. Ionization processes involving excited atoms lead to the increase of the electron concentration. As a result, the value of the electric field in plasma and rates of excitation of radiative states decrease.  

In present paper initial stage of glow discharge in nitrogen was studied using apparatus similar to that described in [3].  Discharge tube was of 30 cm total length and 2.7 cm i.d. Gas pressure was р = 2 Torr and pulse repetition frequency was 50 s-1. Figure shows measured time dependence of 0,2 band emission of 2nd positive system. It follows from the figure that there is a DP of ~ 150 (s duration. During this period reduced electric field in plasma E/N is small with respect to established value. Behaviors of the electric field and luminosity are in qualitative agreement with that observed for other gases [1–3]. At present, we are doing numerical modeling of the initial stage of glow discharge in nitrogen.

This work was supported by the Russian Foundation for Basic Research, # 03-02-16917. 

References

[1]. Y.Z.Ionikh, Y.G.Utkin, N.V.Chernysheva, A.S.Evdokimenko,  Plasma Phys.Rep. 22 (1996) 267. 

[2]. P.E. Latyshev , A.S. Melnikov, Proceedings of  PLTP, Petrozavodsk, 2004, v. 2, p . 42.

[3]. N.A.Dyatko, Y.Z.Ionikh, A.V.Meshchanov, A.P.Napartovich, ibid, v. 1, p. 61.

