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In stellarators, low levels of plasma current induced by neutral beam injection or EC heating may cause
non-negligible modifications of the plasma equilibrium and, therefore, of the shear Alfvén waves spectrum.
Experiments carried out in the TJ-II stellarator [1] and other helical devices [2, 3] have addressed this issue
clearly illustrating this effect.

Numerical analysis of TJ-II (B0=1 T, R=1.5 m, a=0.22 m) experimental results studying the impact of elec-
tron cyclotron resonant heating (ECRH) and electron cyclotron current drive (ECCD) on NBI driven Alfvén
activity has been performed using the FAR3D code [4]. The code solves the reduced linear resistive MHD
equations and the moment equations governing the evolution of the energetic ions density and their parallel
velocities, including resonance effects to account for damping/growth of the MHD perturbations. The simu-
lations, aiming at understanding the experimental variations observed in the spectrum of Alfvén Eigenmodes
(AEs) measured by magnetic diagnostics and the heavy ion beam probe (HIBP), have been carried out taking
into account the equilibrium modified by plasma currents and the fast ion pressure profiles calculated in the
different plasma conditions. In principle, FAR3D results allow us to identify the modes with highest growth
rate compatible with the variable experimental conditions.

The shots analyzed were obtained with a combination of ECRH/ECCD and hydrogen co-NBI in deuterium
plasmas. Furthermore, experiments making use of additional ECRH power allow us to increase plasma tem-
perature with no noticeable variations in plasma density. Changes in electron temperature profile (from 1.6 to
2.0 keV central temperature) are accompanied by an increase in mode frequency (from 240 to 260 kHz), which
could be explained by changes in plasma resistivity or in the energetic particle slowing down time. Although
the result of the simulations also shows strong variations of the predicted activity, several uncertainties re-
lated to the experimental determination of mode number and mode location precludes precise identification
of the observed instabilities.
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