XXVIII conference on plasma physics and CF, February, 19-23, 2001, Zvenigorod

XXVIII conference on plasma physics and CF, February, 19-23, 2001, Zvenigorod


Internal transport barrier from the point of view of  the equilibrium theory
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Experiments studying the internal transport barriers (ITB) in tokamaks manifest the appearance of rather large electric field in the barrier regions. It surely testifies that there is a macroscopic plasma rotation there. Since ITB are long-living formations, the corresponding plasma configuration has to obey the MHD equilibrium conditions. 

We think that ITB formation relates to the bifurcation of the plasma equilibrium configuration  that is attended with the appearance of the narrow rotating plasma layer. We show that just poloidal rotation is essential for the ITB formation. In the limit of the large-aspect-ratio tokamak the plasma pressure jump  across the layer is calculated. The condition for the initial equilibrium configuration necessary for barrier formation is obtained. It explains why ITB could be easier formed in the negative shear regimes. The possible toroidal rotation of the plasma core is also explained, and the velocity of the rotation is calculated as well. 
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