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ON PLASMA ROTATION DRIVEN BY PONDEROMOTIVE FORCES
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When high-power radio-frequency (RF) waves are injected into a toroidal plasma, the
nonlinear ponderomotive forces become important and are able to influence the plasma
dynamics. This forces are the result of time-averaging the momentum equation over the
fast oscillation time-scale, and different expressions have been obtained for them, including
effects of spatial and temporal variation of the wave field amplitude. Il has been proposed
[1,2] that ponderomotive (PM) forces may give rise to plasma rotation, by a non-resonant
mechanism, in two different ways: (a) the drift due to a radial PM force [1], and (b) the
radial convection of momentum given by the angular (toroidal or poloidal) PM force [2].
Given the importance rotation has in the L-H transition, it is of interest to understand
the actual role PM force may have in producing a sheared poloidal rotation. In this work
we evaluate the conditions under which PM force driven rotation can be produced, for the
different types of RF waves commonly used in toroidal devices in heating and current drive.
Particularly, we focus in lower hybrid waves, as they are the ones that have been observed
to produce plasma rotation. A comparison is made with the resonant mechanism that also
drives rotation from the fluctuating wave fields [3]. The results are then discussed in relation
to the possible production of an L-H transition.
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