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INVESTIGATION OF INTERNAL TRANSPORT BARRIER FORMATION IN TOKAMAK UNDER ECR HEATING

V.V. Alikaev, A.A. Borshchegovskii, A.A. Gorshkov , A. Ya.Kislov, S.E. Lysenko, G.E. Notkin, K.A. Razumova, Yu.D. Pavlov, A.V. Sushkov and T-10 group.

RRC, «Kurchatov Institute»

In previous experiments [1] It was concluded that for internal transport barrier (ITB) formation may be realized under the condition: low dq/dr, when q magnitude is near the rational one. Experiments were performed in tokamak regimes with low plasma currens so high qL (limiter value). It was important to check this criterion for high plasma current (low qL). In T-10 tokamak the experiments with ITB generation at plasma relative radius ( = r/aL= 0.5 – 0.7 were carried. (aL – is limiter radius). Barrier formation was stimulated by q(r) profile changes due to off axis ECR heating and not strong ECCD. In the case of high field side ECR power absorption simultaneous two barriers formation was found: one at q =1 rational surface, another – near plasma edge, q = 2 region. In both cases strong plasma potential decrease was registered in the ITB region during it formation. This has to lead to strong rotation shear appearance and to enhancement of plasma confinement. Quite, ion energy confinement time increased 1.5 times. However, enhancement of electron confinement in ITB was not high. In these experiments ECR power deposited at ( =0.7 was not enough for internal disruption stabilization, and sawtooth relocations transported from plasma core a big part of power, but did not destroy the barrier. So the attempts have been done in order to organize the ITB without the sawteeth. As regimes with low current, where sawteeth are absented, are not interesting in given case, the experiments with current increase from relatively low level in the beginning of the ECR pulse (Ip=150kA,qL= 5) to the value Ip=250kA (qL=3) were carried. The EC resonance at low field side was used in order to minimize EC power deposition in plasma center and did not stimulate sawteeth. The pronounced barrier formation takes place at ( =0.5 during current increase, and q=1 region amplification. Under EC power 0.9 MW and dI/dt =1MA/s Te increases in the barrier region at least 1 –2 keV. The moment of the barrier formation depends on ECR power, the moment of the current increase and the magnitude of dI/dt. The sawteeth appear at the end of ECR pulse (400ms) due to penetration of current density increase into plasma core. The increasing current did not insert appreciable heating in plasma core during the barrier formation, so we can conclude that exactly organizing of necessary q(r) profile near the resonance surface q=1, (in given case), is responsible for the zone with enhanced confinement formation .
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