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ABSTRACT INTRODUCTION
The aim of the study is to analyze the stability of the Energetic Particle Modes (EPM) and Alfven Eigenmodes (AE) in The external injection of electron cyclotron waves (ECW) is used
Helitron J and LHD plasma if the electron cyclotron current drive (ECCD) is applied. The analysis is performed using to modify the iota profile of nuclear fusion devices by the
the code FAR3d [1] that solves the reduced MHD equations describing the linear evolution of the poloidal flux and the generation of non inductive currents in the plasma.
toroidal component of the vorticity in a full 3D system, coupled with equations of density and parallel velocity The electron cyclotron current drive (ECCD) can improve the
moments for the energetic particle (EP) species, including the effect of the acoustic modes. The Landau damping and stability of the pressure and current gradient driven modes as
resonant destabilization effects are added via the closure relation. The simulations results show that the n=1 EPM and well as the Alfven Eigenmodes (AE).
n=2 Global AE (GAE) in Heliotron J plasma can be stabilized if the magnetic shear is enhanced, increasing (co-ECCD Helitron J discharge 61484 (no ECCD) shows unstable n=1 EPM
injection) or decreasing (ctr-ECCD injection) the rotational transform at the magnetic axis (10). In the ctr-ECCD and n=2 GAE. LHD discharge 138675 (co-ECCD) shows unstable
simulations, the EPM/AE growth rate decreases only below a given 10, corresponding to a ECCD intensity threshold n=1 EPM and n=2 TAE.
also observed in the experiments. In addition, ctr-ECCD simulations show an enhancement of the continuum Ctr-ECCD injection in LHD attains the stabilization of Toroidal and
damping. The simulations of the LHD discharges with ctr-ECCD injection indicate the stabilization of the n=1 EPM and global Alfven eigenmodes (TAE / GAE) [2]. The same way, ctr-
n=2 Toroidal AE (TAE), caused by an enhancement of the continuum damping in the inner plasma and increasing the ECCD injection in Heliotron J leads to the stabilization of AEs [3].

EP B threshold with respect to the co- and no-ECCD simulations.

NUMERICAL MODEL.: FAR3D gyro-fluid code
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The plasma velocity and perturbation of the magnetic field are defined as:
=JORV{AVO  B=./gRVEAVY
where: &) = stream function of the electrostatic potential

= Poloidal flux

The model uses the next vorticity definition: | = \/7[V/\(p \/7\/) e
The perturbation of the next thermal plasma variable are evolved in tlme

a) Poloidal flux:

—~

b) Vorticity toroidal component: U

~

c) Pressure: P

—~

d) Thermal plasma parallel velocity (acoustic modes coupling): V”,th
The perturbation of the next EP variable are evolved in time:

e) EP density: N,

f) EP parallel velocity: \7” :

The numerical model uses an averaged Mawellian distribution for the EP fitted to the
slowing-down distribution. The set of input equilibria is used in the simulations taking
the fixed boundary results from the VMEC equilibrium code calculated for the LHD
discharge 138675 and the Heliotron J discharge 61484 (reference cases).
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EP energy in the Heliotron J simulations no

radial dependency is assumed, fixed to 25 keV.
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