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For large tokamaks such as ITER the effects of electron density fluctuations on
electron-cyclotron beams have been identified as a potential source of degradation of
the beam quality [1, 2]. This concern has sparked a volume of research aiming to
better understand wave propagation in turbulent plasmas as well as to quantify such
effects. Numerical [3, 4] and analytical [5] studies have been presented addressing
basic physics mechanisms along with indirect experimental measurements of beam
broadening [6]. Dedicated experiments have been designed to directly measure the
transmission of a beam through a turbulent plasma [7]. A complete description of
the beam propagation in tokamak plasmas including the statistically averaged effects
of fluctuations on power deposition can be achieved by means of the wave-kinetic-
equation solver WKBeam [8], which has been recently applied to ITER-like scenarios
[9, 10]. Validation of the WKBeam code by experimental data from dedicated experi-
ments on the TCV tokamak is in progress within the EUROfusion Enabling Research
project RFSCAT (Swiss Plasma Center, EPFL, Lausanne). In this talk, the theory
of waves in turbulent plasmas is developed from the point of view of the wave-kinetic
equation, thus interpreting the interaction of the wave field with density fluctuations
as a scattering process. WKBeam predictions for the dedicated experiments on TCV
as well as for ITER are presented and discussed in terms of scattering processes and
their link to the underlying wave physics. The relationship between the wave-kinetic
theory and wave physics is also addressed through a series of benchmarks against
both beam-tracing and full-wave solutions that, in addition to testing the WKBeam

code, allow us to understand the limitations of the physics assumptions underlying
the wave-kinetic equation.
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