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Plasma rotation essentially influences various processes in tokamaks. In particular, rotation is necessary to provide RWM stabilization [1] and effects threshold power needed to attain H-mode [2]. Nowadays physics of plasma rotation is not fully understood. Rotation generation may develop spontaneously (without external source of momentum), with momentum transfer by collisions between particles (for instance, in NBI experiments) or as a result of interaction of RF waves and plasma particles. Other mechanisms of plasma spin-up or braking are possible. Above considerations highlight importance of plasma rotation studies in various operational modes of tokamaks. 

Possibility to trigger LH transition at very low density (down to 0,5(1019 m-3) has been found in our experiments in 2007 [3]. The phenomenon was observed during neutral beam injection in the counter-current direction. Obtained data allowed to develop the hypothesis describing transition triggering mechanism at very low density. A part of the hypothesis is the assumption of substantial toroidal rotation V( arising due to momentum transfer from beam to target plasma. Under conditions of low density collisional torque transferred to plasma is small. But essential torque could be generated by Ampere force, produced by interaction of return radial current compensating fast ion losses and poloidal magnetic field. The aim of the recent experiments was to check the assumption of substantial toroidal rotation velocity generation by the Ampere force.

Toroidal velocity was measured by Doppler spectroscopy of BIV and CIII ions. Due to high ionization potential of BIV ion (Ei = 259 eV) its line is emitted from region of r = 0,5 a, whereas due to low ionization potential of CIII (Ei = 49 eV) it line is emitted from very edge – r = 0,9 a. The experiments has shown edge rotation measured by CIII emission is negligible. Noticeable rotation (of 12 km/s) was found from BIV Doppler shift at 0,5 a. The result support conjuncture of torque transfer by Ampere force in the presence of large losses of fast ions captured on unconfined orbits. 

Absence of rotation near the edge indicates large damping force preventing from edge toroidal rotation increase. Origin of the damping force seems to be anomalous viscosity. 
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