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The conditions for the LH transition in NBI heating regime have been studied on the TUMAN-3M tokamak. It was observed, that in counter-current NBI heating scenario the LH transition was possible at extremely low density – 0.5x1019m-3, that is 2.5 times lower than LH transition boundary in co-current NBI and ohmic heating scenarios. When the density was this low, the LH transition was impossible to obtain in co-current NBI heating mode in spite of higher heating power – up to 500kWt, that is more than twice the heating power in counter-current NBI heating mode. A model linking the LH transition to the radial electric field and plasma rotation generation due to the fast ions losses is proposed. These loses (so-called first orbit losses) are particularly important in counter-current NBI scenario. Results of measurements of plasma potential evolution (using HIBP diagnostic) and peripheral radial electric field (using Langmuire probes), as well as plasma rotation (using Doppler spectroscopy), supporting the model of LH transition at low plasma density, are reported.
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