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We study the effects of Resonant Magnetic Perturbations (RMPs) on turbulence, flows and confinement in the
framework of resistive drift-wave turbulence. This work was motivated by experiments reported at IAEA 2010
conference [1] that showed a decrease of long-range correlations during the application of RMPs. To eluci-
date the effect of the RMPs on zonal structures in drift-wave turbulence, we construct an extended Hasegawa-
Wakatani model including RMP fields [2,3]. The effect of the RMPs is to induce a linear coupling between
the zonal electric field and the zonal density gradient –i.e. a spatial modulation of the electron diamagnetic
frequency –which drives the system to a state of electron radial force balance for large RMP amplitude. A
predator-prey model coupling the primary drift-wave dynamics to the zonal mode dynamics is derived. This
model has both turbulence drive and RMP amplitude as control parameters and predicts a novel type of trans-
port bifurcation in the presence of RMPs. The novel regime has a power threshold which increases as the
square of RMP amplitude. This is in qualitative agreement with experiments [4,5]. Recent results includes a
description of the full L-H transition scenario with RMPs, including the mean flow, the modeling of field line
stochastization by a hyper-resistivity linking zonal perturbations of potential and density in Ohm law, and
the extension of the RMP-modified Hasegawa-Wakatani model to include the dynamics of parallel flow and
ion temperature, to describe RMP effects on ITG turbulence.
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