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The coupling of power in the Ion Cyclotron Range of Frequency to the plasma has encountered challenges,
which can be classified into two broad ranges of categories: the sensitivity to the plasma edge density profile
with the difficulty to couple power to the plasma and the enhanced plasma-antenna interaction with, among
others, the resulting impurity production.

We report on the recent results obtained at the Max-Planck-Institut für Plasmaphysik in cooperation with
other partners, to address successfully those challenges.

In the category sensitivity to the plasma edge density profile, the problems encountered due to strong ELMs
have long been solved with the use of 3-dB couplers. In recent experiments, local gas puffing helped to tailor
the density profile and increase the coupling. Since a systematic study confirmed that the coupling can be
calculated if the local density profile is known, we expect that the development of a theoretical approach to
model the local density profile will develop into a predictive capability to calculate and optimize the coupling
also for future machines. We will soon be able to benchmark this modeling with local density measurements,
of which first results are available directly at the antenna.

In the category enhanced plasma-antenna interaction, the hypothesis is that the enhanced interaction is due
to RF sheaths, and that those sheaths are a consequence of induced current driven at inappropriate locations.
New 3-strap antennas in ASDEX Upgrade were designed to reduce those unwanted currents.

This approach leads indeed to a strong reduction of the impurity production.
When the original W-coated 2-strap antennas were energized, the increase with ICRF of the W impurity
concentration in the edge plasma is about twice the increase as when the B-coated 2-strap antennas were in
operation.
In contrast to this, when the newW-coated 3-strap antennas are energized the W concentration is not higher
than when the B-coated 2-strap antennas are in operation. Direct measurements of the impurity production
at the limiters of the W-coated antennas show a reduction by a factor of 2 between the 3-strap and the 2-strap
antennas.

Theoretical approaches tomodel in detail the formation of the sheaths are being developed andwill be checked
against measurements on ASDEX Upgrade and on IShTAR, a dedicated test stand.
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