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Gas Dynamic Trap (GDT) is an axisymmetric mirror device for plasma confinement. Plasma ions can be nominally divided on two groups with completely different energies. One component consists of warm ions with maxwellian distribution function, temperature of 200 eV and density of 3·1013 cm-3. These ions confinement is defined by gas dynamic losses through magnetic mirrors. Another component is fast with mean energy of 10 keV, density of 5·1013 cm-3 and relative pressure up to β≈0.6. This component is created by powerful neutral beams injection and confined in adiabatic regime. The system with two component plasma is considered as a basis for thermonuclear neutron source [1]. The report is dedicated to recent experiments carried out in regimes with “vortex confinement” and contains description of three main results.

The most essential research issues on GDT are an MHD instability and transversal transport in high-beta plasma investigations. In recent results high efficiency of “vortex confinement” method was demonstrated. The method provided low transverse transport without using any additional MHD stabilizers. The idea of the method is to create a shear flow at plasma periphery by formation of intermittent radial profile of electric potential in narrow layer near the plasma edge [2]. Parameters region with effective transverse plasma losses suppression will be presented as well as low frequency oscillations characteristics appeared by means of plasma rotation.

In experiments of 2009 year it was shown that electron temperature obtained is defined by balance between total heating power by fast ions decelerating and total longitudinal heat flow according to gas dynamic model. More detailed information about longitudinal and transverse losses will be presented in the report.

Furthermore the preliminary results on HF-oscillations investigations will be shown. These oscillations appear when fast ions density sufficiently exceeds warm ions density.

This work is partially supported by The Russian Foundation for Basic Research (grants № 0908‑00137‑а, № 09‑02‑00690-а, № 09‑08‑13746‑офи_ц) and Ministry of Education and Science (Agreement № 02.120.11‑7792‑НШ, State contracts № П969, № П1193 and № П1580) 

References
[1]. P.A. Bagryansky, A.A. Ivanov, E.P. Kruglyakov, et. al.. Gas dynamic trap as high power 14 MeV neutron source. Fusion Engineering and Design 70 (2004) 13-33.

[2]. A.D. Beklemishev, P.A. Bagryansky, M.S. Chaschin, E.I. Soldatkina. Vortex confinement of plasmas in symmetric mirror traps. Fusion Science and Technology 57 (May 2010) 351-360.

1

