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Plasma heating using compressional Alfvén waves [“fast waves" (FWs)] in the ion cyclotron
range of frequencies is a well-established technique in magnetic confinement devices and is part
of the ITER day-one heating systems. The large plasma/FW antenna distance foreseen for ITER
implies a light antenna load resistance, which will necessitate an antenna rf voltage stand-off
near the upper end of what has been demonstrated in experiments. In view of the uncertain-
ties in the far scrape-off layer density profiles in ITER, a crucial point is the rate of decay of
the antenna loading as the plasma/antenna distance is increased [1, 2]. In this work, detailed
measurements of the resistive and reactive components of the FW antenna loading in DIII-D
are compared with predictions from the TOPICA code [3] and from simple slab models of the
edge plasma region. Edge density profiles measured with X-mode reflectometers are used in the
code calculations. The loading obtained in dynamic scans of the plasma/antenna distance under
both L- and H-mode conditions is compared with TOPICA calculations, and very good abso-
lute agreement between the measured and predicted loading is obtained without any adjustable
parameters in the TOPICA model. These results indicate that a quantitative understanding of
the FW coupling process is in hand, given a precise knowledge of the edge density profiles.

Consequently, TOPICA may be used to optimize ICRF antenna designs.
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