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CREATION AND STUDIES OF HOT STARTUP PLASMA IN THE CENTRAL SOLENOID OF AMBAL-M

Akhmetov T.D., Belkin V.S., Davydenko V.I., Dimov G.I., Krivenko A.S., Kovalenko Yu.V., Razorenov V.V., Reva V.B., Sokolov V.G.

Budker Institute of Nuclear Physics, prospect Lavrentieva 11, Novosibirsk, 630090, Russia

Experiment on creation and study of dense, hot plasma in a long solenoid has been prepared and started at the completely axisymmetric ambipolar trap AMBAL-M. For performing this experiment a prepared part of the central solenoid is joined to the existing end system. Hot plasma in the solenoid and end system is produced by filling the machine with a plasma stream with developed low-frequency turbulence and axial electron current, generated by a gas-discharge plasma source located before a throat of the solenoid. Thermal insulation of the solenoid plasma is provided by the electron thermal barrier which occurs in the entrance throat region.

At the initial stage of experiments MHD-stable plasma in the central solenoid has been obtained with the length 6 m, diameter ~30 cm, density ~1013 cm-3, ion energy ~200 eV, and electron temperature ~60 eV. At the present time further improvement of plasma parameters in the solenoid is carried out via optimization of the distance between the plasma source and the entrance throat, and by hydrogen puffing into the solenoid plasma. Measurements of transverse particle transport in quiescent collisionless decaying plasma are performed, and contribution of various mechanisms to MHD-stability are clarified. It has been experimentally demonstrated that MHD-stability of the solenoid plasma is provided by radially increasing plasma pressure profile and by line-tying of the periphery plasma into a limiter.
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