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The single-pass, second-harmonic interaction of electrons with cyclotron waves injected
into DIII–D by the EC system can be strong enough to produce a velocity increment of order
the thermal velocity.  This is beyond the regime of validity of RF quasilinear diffusion theory
which assumes unperturbed particle trajectories to calculate the RF electric field at the
particle.  Simulations of the DIII–D experiment with the CQL3D RF quasilinear/collisional
code show that increasing the wave-particle quasilinear coefficient by a factor of two brings
calculations into conformity with observed anomalously high current drive efficiency [1].
Increased absorption reduces the canceling effects of Fisch-Boozer and Ohkawa trapping
current.  This work will report on EC wave absorption numerically calculated from the
nonlinear orbits of electrons in the DIII–D magnetic geometry.
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