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Abstract

The magnetic field of a low aspect ratio tokamak (LAT) deviates rather significantly
from the approximately 1/ R  dependence of the conventional tokamaks.  The parametriza-
tion of current drive efficiency based on the conventional large aspect ratio tokamak
becomes inaccurate.  In this paper, the physics of high harmonic ion cyclotron fast wave
current drive and low frequency fast wave current drive in LATs is examined using exact
evaluations of the current drive efficiencies from the adjoint technique.  The results indicate
that the high harmonic ion-cyclotron scheme cannot penetrate to the plasma core at high
beta values typical of LAT reactors, and hence may only be applicable for off-axis steady
state current drive, while the low frequency scheme penetrates well into the plasma core
and is appropriate for on axis current profile control.  The implications for advanced
scenarios of LAT is discussed.
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