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BEHAVIOUR of electric potential at ohmic and ecr heating in t-10
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NRC "Kurchatov Institute", 123182 Moscow, Russia, lysenko@nfi.kiae.ru
*Institute of Plasma Physics, NSC KIPT, 310108 Kharkov, Ukraine
The plasma potential  and radial electric field Er were studied on the T-10 tokamak in a wide range of ohmic and ECRH regimes. The main diagnostics was the heavy ion beam probing [1]. At densities(ne> 1019 м-3, the potential has a negative sign over the whole plasma cross section. At lower densities, the outer zone with positive  and Er is formed. The absolute value of potential at mid-radius grows with density up to (ne < 3×1019 m-3, and then saturates. The energy confinement time E evolves similarly. In regimes with ECR heating, the absolute value of  decreases owing to the density pump-out and the electron temperature, Te, increase. The measured Er in the plasma core compares with calculated by several codes including nonambipolar fluxes due to the toroidal field ripple [2], and with the model of edge turbulence [3]. We use both the simple analytical model and the orbital code VENUS+δf. Dependencies of the averaged field Er on the density and temperature agree with neoclassical expectations. The models reproduce both the radial profiles and the main tendencies of the potential decrease during the density ramp-up and the potential increase with Te growth during ECRH. The direct numerical simulation of the turbulence by the 4-fields { ne, pe, pi} nonlinear two-fluid MHD model, based on Braginskij equations (pe and pi are electron and ion pressures) have shown that the Er dynamic at the plasma edge is explained by joint action of the Reynolds turbulent stress and the Windsor-Stringer force on the poloidal velocity. Measurements of potential in T-10 are compared with data obtained on stellarators.

The work supported by Rosatom, by Rosnauka, grant NSh- 5044.2012.2, and by RFBR, grants 11-02-00667 and 12-02-031765.

References
[1]. Melnikov A.V. et al. Nucl. Fusion, 2011, v.51, p. 083043.

[2]. Isaev M.Yu. et al. 39th EPS Plasma Physics Conf., Stockholm, 2012, Rep. P2.077.

[3]. Shyrygin R.V., Mel’nikov A.V. Plasma Phys. Repts., 2009, v. 35, p. 259.

PAGE  
1

