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Plasma equilibrium in tokamak with reversed current.
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The tokamak regimes with low toroidal current in the central region (the “current hole”) are of interest for formation of internal transport barrier and good confinement properties.

There are some experimental evidences of the negative current density in the central region of plasma column [1]. In paper [2] it was shown that, in the case of toroidally nested magnetic surfaces, the reversed current in tokamak denies a possibility of monotonically decreasing pressure profile. At the same time a possibility of plasma rotation didn’t take into account. Therefore, the conclusion on the absence of nesting magnetic surfaces was made. The results of the paper [2] based on virial-theorem.

In the present paper, it is shown  that, in the presence of plasma rotation, the virial-theorem doesn’t contradict to the decreasing pressure profile and nesting of magnetic surfaces even in the case of the reverse current density, if we take into account plasma rotation.  The algorithm of how to solve the equilibrium problem  with negative current was developed. The algorithm uses the paraxial approximation of momentum expansion of the Grad-Shafranov equation. The computational example is presented.
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