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Effects on characteristics of edge MHD modes for applied LID fields in LHD
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Simulation Studies of Zonal Flows and Electron Bernstein Waves

in Helical Systems
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Experimental results in LHD have shown an improvement of the confinement when the
magnetic axis of the configuration is shifted inwards and a deterioration when it is shifted
outwards. Zonal Flows (ZF) are widely accepted to be a source of reduction of anomalous
transport and, hence, of enhancement of the confinement when they are not fully damped in
the long term. This fact has been theoretically studied in the past for tokamaks [1] and later
extended to helical systems [2]. In addition gyrokinetic simulations in helical systems with
single-helicity magnetic fields have also been performed [2,3]. However, the modelling of the
LHD shifted-axis configurations requires the inclusion of multi-helicity terms in the magnetic
field expansion. The present work is devoted to the linear gyrokinetic Viasov simulation of ZF
and Geodesic Acoustic Mode (GAM) damping in multi-helicity configurations and their
comparison with the unstable modes behaviour. The results obtained provide a starting point
to non-linear calculations required to describe accurately the turbulent transport in these
multi-helicity scenarios and may help to elucidate the optimal magnetic geometry for greater
improvement of confinement.

Recent work at the CHS experiment in NIFS has revealed an enhancement of the stored
energy that is thought to be due to the absorption of Electron Bernstein Waves (EBW). In the
present work, simulations of OXB mode—conversion and EBW absorption are performed for
this experimental scenario. The possible interaction between EBW driven current and
bootstrap current is also discussed.
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Fig. ITG linear growth rates of the most unstable modes and time evolution of the ZF
component for the standard and the inward-shifted configurations in LHD.
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