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The electron heat transport near the magnetic island has
been studied in the KSTAR L-mode diverted plasmas.
An n=1 resonant magnetic perturbation field is applied to
induce an m/n=2/1 magnetic island, and the electron
cyclotron emission imaging (ECEI) diagnostics is used
to measure 2D electron temperature (T,) profile and
fluctuation and to deduce the poloidal flow.

It is found that the 2D T, profile and the 2D patterns of
the T, turbulence level and the poloidal flow are closely
coupled. The magnetic island can play as either a barrier
or a fast channel of the electron heat transport. In
particular, the magnetic island plays like an electron heat
transport barrier when the poloidal vortex flow forms
[1,2]. The vortex flow speed is peaked near the separatrix
of the magnetic island increasing towards the O-point
region. The positive radial shear of the poloidal flow in
the inner region (i.e. r <rg; where 71y; is the inner
separatrix of the magnetic island) would suppress the T,
turbulence around the O-point region, and the T,
turbulence level is only significant in the narrow region
close to the X-point region [1]. The negative radial shear
of the poloidal flow across the magnetic island would
prevent a turbulent eddy from growing across the
X-point and from spreading into the island.

However, when the T, gradient and turbulence level
exceed critical levels, the transport bifurcation occurs
and a massive heat transport event (minor disruption)
follows. The role of the magnetic island on the electron
thermal transport is more complicated than a direct
thermal loss channel. This work clearly demonstrates
multiscale nonlinear interaction between a large scale
magnetohydrodynamic instability and small scale
turbulence and its importance on the electron thermal
transport.
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Figure 1. The 6T,/(T,) cross coherence (a) inside the
magnetic island and in the (b) inner and (c) outer regions.
(d) The 2D summed coherence image (turbulence level)
is estimated using pairs of two vertically adjacent ECEI
channels.
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Figure 2. Cross phase between two vertically adjacent
ECEI channels measured in the (a) inner and (b) outer
regions. (c) The 2D vertical pattern velocity (poloidal
flow) profile is measured using the slope of the coherent
cross phase versus the frequency.



