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3D effects of magnetic topology on edge plasma radiation enhancement and
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In a magnetically confined nuclear fusion reactor, the excessive heat load
on the plasma facing component (PFC) is a crucial issue. In order to mitigate the heat load,
radiation cooling of edge plasma is considered as a possible scheme. We have investigated the impact

of 3D edge magnetic field structure on the radiation cooling. It has been found that, the
application of external magnetic perturbation field enhances radiation cooling from impurity ions of
lower charge states, the enhanced radiation region is located outside of the confinement region,
the total heat load on the PFC decreases, but there appears an increased region locally, and that
the amount of radiation cooling is independent of the strength of the perturbation field. It is also
found that the current transport model of plasma has to be improved in order to reproduce the
experimental results.
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