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Investigation of the confinement of different plasma component in ohmic and ECRH discharges in T-10 and its correlation with changes in turbulence characteristics

V.A. Vershkov, S.V. Krylov, A.Yu. Novikov, Yu.D. Pavlov, E.G. Ploskirev, V.I. Poznyak, P.V. Savrukhin, V.A. Skokov*, N.A. Timchenko, D.A. Shelukhin 

NFI RRC “Kurchatov Institute”, Moscow, RF, e-mail: vershkov@nfi.kiae.ru
*St.-Petersburg State PolytechnicUniversity, St.-Petersburg, RF

Comparison of the different plasma component transport is an important expression of plasma conditions. In conditions of strong drift-like turbulence, transport could be the same for all plasma components. Thus, the question concerning turbulence level and its characteristics arises. The paper is devoted to these problems.

The transport of high Z ions was studied using impurity pellet and argon injection, confinement was analyzed by means of X-ray crystal monochromator RM-2. Main plasma confinement was learned using D2 gas puff and energy time was estimated by total power in discharge and total energy in plasma. Turbulence was measured by correlation reflectometer both from low and high magnetic filed sides. 

Experiments with argon puffing showed that maxima of X-ray emission and Ar ion density were correlated with regions in the vicinity of rational surfaces, as it was noted in T-10 experiments in 1983 [1]. Radial profiles of different Ar ions emission and recombination continuum are shown in the paper. The estimation of electron beam parameters and localization was made using EC emission and X-ray emission in tangential direction. 

Recent results of impurity confinement during ECRH and early results in Ohmic discharges are in good agreement with energy confinement time both in new and early experiments [2]. General trend is the increasing of the confinement with density increase up to half of Greenwald density and its saturation at high densities. The dependences of impurity and energy confinement time from total power in discharge are also displayed. These experiments show that all confinement times close to each other and decreased as square root from heating power. This is in good agreement with L mode confinements scaling. Ohmic confinement was found to be two times higher than during 1 MW ECRH. This fact is in good agreement with doubled turbulence level in ECRH discharge. 

Reflectometry measurements was made at half of minor radius and show that long wavelength turbulence replaced by short wavelength one while density increase from the small one to half of Greenwald density. This observation gives the possibility to explain the confinement rise up to half of Greenwald density and its constancy at higher densities. The second factor, that decrease confinement at low densities, is strong exceeding of electron temperature over ion one. This fact could lead to confinement degradation also.
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