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Study of microinstabilities in plasmoid of anisotropic thermonuclear ions.
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In the following report the results of investigation of microinstabilities in the synthesized hot ion plasmoid (SHIP) are presented. Plasmoid is located in a small mirror section that is installed at one side of the GDT facility in Budker Institute of Nuclear Physics, Novosibirsk, which is an axially symmetric magnetic mirror device of gas dynamic trap type. The magnetic field on axis is in the range of 2.5 Tesla and the mirror ratio is ~ 2. To create the population of hot ions with strong anisotropy in the additional mirror section filled with background plasma streaming in from the central cell two focused neutral beams with energy of 20 keV are injected perpendicularly to the direction of magnetic field. Ionisation of the beams generates the high-energetic ion component with the density of about 4x1013 сm-3 and mean energy about 10 keV. The distribution function of fast ions is thus strongly anisotropic in the phase space with the ratio <E(>/<E||> ~ 50. To define the type and the parameters of the developing microinstability a set of five high-frequency probes with azimuthal orientation in the centre of mirror section and one probe on the same force line with the central probe in the expander was installed. For signal processing correlation analysis was used. 

The main result of this work is identification of instability type as well as definition of its threshold and possible way of stabilization. Finding the conditions under which instabilities caused by strongly anisotropic ion distribution function become stable is very important for confining thermonuclear plasma in the open magnetic mirror systems.
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