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Conditions of formation and stability of H-mode in regimes without entering the external moment

V.A. Rantsev-Kartinov
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The electric discharges without a bringing in of the external moment with various radial distributions of electronic (Te), ionic temperature (Ti) and an effective charge (Zeff) for toroidal installations with round cross-section are theoretically considered. If to suppose, that distributions of an electric field in such conditions, basically, are determined by the thermoelectric effects connected with paying attention to dynamic screening of charged particles in plasma [1] then the spatial distributions of density can be determined from the equation of a balance for ionic components. In paper the results of analytical and numerical calculations of density for a wide set of radial distributions Te, Ti and Zeff are resulted. Comparison of these distributions with experimentally received ones in the given conditions has shown their full accordance. It is shown the distributions of density which are corresponding to H - mode are direct consequence of performance of only one requirement - satisfaction by them of the above equation of balance. For modes of operations when Zeff = Const and K = Te/Ti = Const the condition of H - mode formation is received. This condition is determined by inequality5.2 > ZeffK > 4.25. If the right part of this inequality is not carried out, H - mode becomes unstable and the electric discharge is broken. For cases which are near to critical value of product ZeffK (i.e., when 4.25 < ZeffK ~ 4.25) it is shown the decreasing of the given product even on the tenth shares of percent leads to failure of such operation modes (by this it is possible to explain failure of electric discharges at attempt near to critical conditions to lift density of plasma because at the same time the value of 
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is falling also) and also the fact that at change of a profile of  distribution of Zeff or K with growth of their values to periphery leads to stabilization of H-mode. Theoretical and numerical calculations have shown: a) selection of a profile of Zeff distribution which is growing in peripheral area and on border of a plasma cord twice exceeding its average value, allows receiving steady regimes with H - mode up to values K ~ 0.7; b) obtaining of the big density in operation modes with H - mode is demanding increasing of value ZeffK up to sizes above critical (by means of increasing of Zeff at periphery area and/or by means of the heating of electrons in it by means of ECH).
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