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The aim of the study is to analyze the stability of Alfven Eigenmodes (AE) destabilized by

energetic particles (EP) during the operation of LHD, TJ-II and DIII-D. We use the reduced

MHD equations to describe the linear evolution of the poloidal flux and the toroidal component

of the vorticity in a full 3D system, coupled with equations of density and parallel velocity mo-

ments for the energetic particles, including the effect of the acoustic modes. We add the Landau

damping and resonant destabilization effects using a closure relation. We perform parametric

studies of the MHD and AE stability, taking into account the experimental profiles of the ther-

mal plasma and EP, also using a range of values of energetic particles beta, density and velocity

profiles of the EP, as well as the effect of the toroidal and helical mode couplings. We reproduce

the TAE activity observed in LHD (Fig 1) [Osakabe, M. et al, Nucl. Fusion, 46, S911, (2006)],

the frequency sweeping evolution of the HAE frequency in TJ-II (Fig. 2) [A. V. Melnikov et al,

Nucl. Fusion, 54, 123002, (2014)] and the RSAE instabilities observed in DIII-D reverse shear

operations [W. W. Heidbrink, Nucl. Fusion, 53, 093006, (2013)].
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Figure 1: (LHD) 2D plots of Φ (potential) of the n=1 EP of instability for different EP beta (top)

and velocity ratios (bottom). (TJ-II) Growth rate (top) and frequency (bottom) HAE as the the -ι

profile is displaced ∆-ι = 0.1
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