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NONLINEAR  2-D CONVECTION AND ENHANCEMENT OF PLASMA TRANSPORT PROCECCES NEAR THE THRESHOLD FOR MHD INSTABILITY.

Pastukhov V.P. and Chudin N.V.
RRC “Kurchatov Institute”,  Moscow, Russia, 
e-mail: past@nfi.kiae.ru
Considering a highly nonparaxial magnetic configuration with an internal current-carrying conductor  as an example, it is shown that, in a plasma near the threshold for ideal MHD instability, the external heating and the original local dissipative processes are able to induce and maintain a self-consistent nonlinear MHD convection, which results in an essentially nonlocal, enhanced heat transport. A closed set of equations is derived that allows for description of such convective processes in a weakly dissipative plasma with β ~ 1. Numerical simulations carried out with a specially devised computer code demonstrate that the convection gets a quasisteady stochastic nonlinear regime in which the convection restores and  maintains self-consistently the marginally stable pressure profile at a time interval that exceeds the plasma life-time. A large amount of data on the structure of the nascent convective flows and entropy fluctuations is obtained and analyzed. It is shown that intensity of the resulting nonlocal heat transport depends on heat absorption at the plasma edge rather than on the gradients of the plasma parameters in the plasma core, similarly to L-H transitions in tokamaks. Additionally there is an effect that looks like an “external transport barrier”. The results are partially presented in paper [1].
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