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In this work we show that the application of a “square wave n=1 toroidal perturbation on DIII-D and KSTAR
leads to significant n=3 toroidal sidebands. In the vacuum model, these n=3 sidebands assist in creation of
wide stochastic field in the edge of the plasma. In KSTAR, the n=3 sideband fields create vacuum islands in the
right places to extend the vacuum island overlap width to more than 25%. We have also shown that these n=3
sidebands are screened less by the plasma response, and the “rational surface resonant”fields are of similar
size with the main n=1 fields in KSTAR. The effect of these sidebands in the RMP ELM suppression should be
studied more carefully both experimentally and numerically as these sidebands may play an important role.
Recent studies on DIII-D [1] have shown that RMP ELM suppression may be achieved with a reduced number
of RMP coils and less total injected magnetic flux due to the increasing role of toroidal sidebands. Application
of “square wave n=4 and “discretized cosine n=3 waveforms in ITER RMP coils has also shown some advan-
tages of “square wave waveforms as they are naturally capable to generate multiple toroidal sidebands [2].
The modeling results suggest the importance of self-consistent, nonlinear modeling of the plasma response
including the full toroidal mode spectrum that is applied, since interactions among the toroidal sidebands may
be important. These results also provide a hypothesis for why RMP ELM suppression with an n = 1 spectrum
has been more difficult to achieve in DIII-D than either n = 2 and n = 3, since the kink-driven screening of the
applied RMP field is more complete at n = 1 than n = 2 or 3. Finally, the direct implication for ELM suppression
in ITER is that the number of coils (and hence larger toroidal mode number) should be preserved to maintain
the highest margin for success.
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