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Distribution of a thermoelectric field and structure of a plasma column at Ohmic heating in tokamak T-10.
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In this paper the distributions of thermoelectric potential (TEP), a radial electric field, toroidal and poloidal plasma rotations (Ωt(ρ) and Ωp(ρ)) the analysis of which has led to revealing of structure of a plasma column (PC) in standard Ohmic heating regime (ОH) on tokamak T-10 are submitted. These distributions have been received as a result of calculations based on the theory of formation TEP in a weakly inhomogeneous, collisionless maxwellian plasma [1-3] and obtained experimental distributions of electronic and ionic temperature (Te(ρ), Ti(ρ)) and an effective charge (Zeff(ρ)). Distributions of Te(ρ) and density n(r) have been obtained on the basis of standard techniques, Zeff(ρ) - by means of spectroscopy, and Ti(ρ) from Dopler  lines broadening of the excited atoms of the basic components of the plasma, which was obtained in result of charge- exchange of plasma ions on the atoms of a diagnostic beam [4]. For an attaching of the received distributions to structure of magnetic surfaces, distribution of a poloidal magnetic field was obtained in the assumption of validity  of Spitser conductivity. From the analysis of the obtained distributions of Ωt(ρ) and Ωp(ρ) at stationary stage of the ОH it is obtained spatial structure of the PC. It turned out, that the body of the PC  is broken up, basically, on three areas, which are limited by a value of parameter of stability (q(ρ)). The central part of the PC which is located inside area corresponding to q(ρ) =1, rotates almost as a solid body in toroidal and poloidal direction. On internal border of the following layer toroidal rotation sharply changes a sign on opposite and further gradually damps to external border of a layer q(ρ) =2. The poloidal rotation of the PC on internal border of this layer keeps a sign and damps to its external border. In peripheral area of the PC up to q(ρ) =3 the rotation of plasma in the poloidal direction changes a sign, damping to geometrical border of the PC, at absence of toroidal rotation.  It analytically shown, the spatial structure of the PC strongly varies even at insignificant variations of distribution of an effective charge that speaks about importance of reliable measurements of this parameter in plasma. 
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