
Abstract Submitted
for the DPP11 Meeting of

The American Physical Society

Formation of long-lived phase space structures by high frequency
Alfvén Eigenmodes through the Doppler-shifted cyclotron resonance1

E.D. FREDRICKSON, N.N. GORELENKOV, E. BELOVA, Princeton Plasma
Physics Laboratory, N.A. CROCKER, Univ. of Cal., Los Angelos, CA, G.
KRAMER, Princeton Plasma Physics Laboratory — Super-Alfvénic ion popula-
tions, like the fusion-a’s on ITER, can excite instabilities a broad range of insta-
bilities. The resonance condition for the higher frequency Alfvénic modes (GAE
and CAE) is predominantly through a Doppler-shifted cyclotron frequency reso-
nance, although short wavelength CAE have been excited through a simple parallel
resonance. There is evidence that the GAE, and possibly CAE, create relatively
long-lived, phase space structures, suggesting fast-ion trapping in the wave field.
The strong gradients in mod(B) intrinsic to low aspect ratio devices like NSTX, and
the large orbit excursions of fast ion raise the question of how resonances may be
maintained for many wave periods when the cyclotron frequency varies substantially
over fast ion orbits. The question is investigated by looking at the resonant fast ions
found in non-linear simulations of the mode with the initial value code HYM.

1Work supported by U.S. DOE Contracts DE-AC02-09CH11466, DE-FG03-
99ER54527, DE-FG02-06ER54867, and DE-FG02-99ER54527.

E. D. Fredrickson
Princeton Plasma Physics Laboratory

Date submitted: 19 Jul 2011 Electronic form version 1.4


