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Dynamics and radiation of large-scale plasma vORTEXes formed in air by capillary electric discharges
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Researches of the radiation-gasdynamic phenomena at shock braking of supersonic pulse plasma jets in air represent significant scientific and applied interest traditionally. Under certain conditions the pulse injection of plasma in atmospheric air is accompanied by formation of coherent vortical structures, in particular, large-scale toroidal vortexes with greater time of a life [1-4]. Such long-living plasma formations can be a source of the enough intensive electromagnetic radiation in an optical range of a spectrum [3,4].
Results of experimental researches of dynamics and radiation of large-scale vortical structures formed in the atmospheric air by means of powerful capillary electric discharge are presented.
Generation of plasma was carried out at electro-explosion metal (Al, Cu, Pb, etc.) conductors or semiconducting organic compositions inside of the capillary. The sizes of the capillary: length - 50 mm, diameter - 5 and 10 mm. The initial weight of working substances varied from 5 up to 200 mg. Parameters of a electric circuit: U0=10 … 25 kV, W0 = 0,7 … .4,2 kJ, I1max=20 … 65 kA, the period of discharge current  Т=25 мкс.
It is shown, that electro-explosion of conductors in the channel of the capillary discharge allows to receive supersonic pulse plasma jets with high thermodynamic characteristics and a various chemical compound. At braking of these jets in atmospheric air due to dynamic superposition of axial and radial movements of a head part of a stream the large-scale vortical structures - toroidal (ring) vortexes are formed. Life-time of these vortexes exceed characteristic times of the power input and  the gasdynamic expirations on some orders.

Plasmadynamics of pulsed jets braking processes in air are accompanied by effective generation of electromagnetic radiation of an optical range - the power output of radiation are 20 … 37 % from full energy of a plasma stream at the characteristic brightness temperatures 4000 … 10000 K. The generated impulse of radiation has the complex time structure including components micro-and millisecond ranges. Fast component of an impulse of radiation is determined by processes of shock braking of a head, most high-speed part of a jet, the slow component is caused by self-organizing gasdynamic stream in steady large-scale vortical structures.
Utilization of the radiation-gasdynamic effects connected with self-organized vortical currents of plasma opens new physical and technical directions of creation of highly effective plasma sources of radiation with controlled spectral and dynamic characteristics.
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