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Plasma flux velocities on magnetic surfaces are measured in many tokamak plasma experiments. It relates with special influence of toroidal and poloidal plasma rotation on the formation of internal and edge thermal barriers, and plasma confinement as well. The basic methods of measurement of plasma flux velocities (CXRS and X-ray spectroscopy) have a number of difficulties. Main are: а) measurements of impurity flux velocities, instead of the main ions are carried out; b) in CXRS method, strong dependence of CX cross section on a relative velocity of a studied impurity and diagnostic (or heating) beam deforms the shape of spectral lines and demands essential correction of results of measurement.

It was known for a long time that neutral flux can give information about flux velocity of main ions. In the recent experiments, we have shown how to apply a method of corpuscular diagnostics to measurement of the toroidal and the poloidal rotation velocities. We report on: a) experimental measurement of change of deuterium ion poloidal rotation velocity in region r/a~0.6 of T-11M at transition to improved confinement mode, and b) measurements of the deuterium ion toroidal rotation velocity in the core Ohmic TORE-SUPRA plasmas. The change of poloidal rotation velocity in T-11M experiments was ~9(6 km/s. In TORE-SUPRA experiments the deuterium ion toroidal rotation velocity was 20(40 km/s with counter current direction. Theoretical estimations for both tokamak experiments are presented. 
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