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ABSTRACT
    The aim of the study is to analyze the stability of the Energetic Particle Modes (EPM) and Alfven
Eigenmodes (AE) in Heliotron J if the electron cyclotron heating (ECH) is applied. The analysis is
performed using the code FAR3d that solves the reduced MHD equations describing 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 moments for the energetic particle (EP)
species, including the effect of the acoustic modes. The simulations indicate that the modes with the
largest growth rate in the Heliotron J high bumpiness (HB) and standard bumpiness (SB) magnetic
configurations are n/m =1/2 and 2/4 global AE (GAE). On the other hand, the simulations for the
low bumpiness (LB) configurations show the destabilization of 1/2 EPM and 2/4 GAE. The ECH
injection in Helitron J can increases the electron plasma temperature (Te) up to 0.8 keV, reducing
the plasma resistivity although increasing the energetic particle (EP) slowing down time, EP  β,
thermal plasma β and modifying the Alfven continuum. The decrease of the plasma resistivity on
the AE/EPM growth rate is negligible, while the increase of the EP slowing down time is only
slightly destabilizing, although the increase of the EP β shows the strongest destabilizing effect. On
the other hand, the increase of the thermal β and the modification of the Alfven gaps can lead to the
enhancement of the continuum damping and an improved AE/EPM stability. The LB configuration
show a dominant stabilizing effect of the continuum damping with respect to the increase of the EP
β as Te increases, that is to say, the simulations shows a decrease of the AE/EPM growth rate. This
result  can  explain  why the  AE/EPM are  stabilized/weaker  in  LB configurations  if  the  ECH is
injected. On the other hand,  for the HB and SB configurations, the further destabilization of the
AE/EPM  caused  by the  increase  of  the  EP  β with  the  Te  is  dominant,  pointing  out  that  the
continuum damping is not large to stabilize the AE/EPM. These results is also consistent with the
inability of the ECH injection to stabilize the AE/EPM in HB and SB configurations.

 

(a) Growth rate of the AE/EPM with respect to the EP β. (b) Growth rate of the AE/EPM with
respect to the thermal plasma β. The graphs include the linear regressions: g = Aβf and g = Bβth.

The electron temperature is indicated by the purple numbers (keV).The pink/green stars indicate the
range of temperatures of dominant continuum damping stabilizing effect.
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