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Application/extension of the Landau-fluid approach for energetic
particle instabilities in stellarators and tokamaks1 DON SPONG, Oak Ridge
National Laboratory — Reduced dimensionality Landau-fluid models have been use-
ful due to their computational efficiency and ease at evaluating the effects of different
physics assumptions. Different challenges are present (global mode structure, finite
orbit widths, non-Maxwellian distributions) in applying these methods to EP-driven
instabilities than for applications to core micro-turbulence. The TAEFL model has
demonstrated that Landau closure methods can be used to introduce the linear res-
onances that drive Alfvèn (AE) instabilities; this model has recently been extended
to include coupling to acoustic waves, and higher order EP moments (providing the
flexibility needed for analysis of non-Maxwellian distribution functions). Also, a
second-order nonlinear stepper has been implemented (allowing simulation of AE
growth/decay cycles) and an eigenvalue solver version for 3D configurations is un-
der development using parallel solvers. Recent applications have included RSAE to
TAE frequency sweeps, JET antenna damping measurements, edge and core local-
ized AE’s, alpha-driven instabilities in ITER, V&V studies, and EP instabilities in
stellarators (HAE, RSAE, TAE) and RFP’s. These applications and the ongoing
extensions to the model will be discussed.
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