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Using the principle of the minimal free energy in tokamaks we obtained the Euler equation for the canonical profile of ((r) = 1/q in the toroidal plasma with an arbitrary cross section. This equation is complemented by the ‘soft’ or ‘stiff’ boundary conditions at the plasma edge. The soft conditions correspond to statement of the problem in the cylindrical plasma column with circular cross section, similar to proposed by B.B. Kadomtsev [1]. Stiff boundary conditions evidently may be realized under strong external influences on the plasma, for example, under the impurity injection. Calculations show that in the toroidal plasma the canonical profiles of ((r) become wider than in the cylindrical one. We found the dependences of the canonical profile half-with on the aspect ratio, elongation and triangularity of the cross section. Note that if we will analyze the experimental temperature profiles Texp(r) using the transport models with cylindrical canonical profiles, we systematically obtain that calculated profiles T(r) are narrower than Texp(r). If we will use the canonical profiles taking into account the realistic plasma geometry, this discrepancy apparently would be settled.
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