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State-of-the art computations of propagation and absorption of electron cyclotron waves, re-

taining the effects of scattering due to density fluctuations, are presented. In ITER, injected

microwaves are foreseen e.g. to suppress neoclassical tearing modes (NTMs) by driving current

at q=(2/1) and q=(3/2) resonant surfaces. The good localization of the absorption can be spoiled

by beam scattering and even impair NTM control capabilities.

A novel tool, dubbed WKBeam, based on solving the wave kinetic equation by Monte Carlo

method has been developed. The code retains diffraction, full axisymmetric tokamak geometry,

determination of the absorption profile, an integral form of the scattering operator (also valid

for short-wavelength fluctuations) derived within the Born scattering approximation and an al-

gorithm for cross-polarization scattering. The approach has been benchmarked against paraxial

WKB code TORBEAM and full-wave code IPF-FDMC. In particular, the Born approximation

is found to be satisfied for ITER parameters.

In this paper, we show that the transport leading to profile broadening in ITER is diffusive

(unlike in present experiments) and leads up to a factor of 2 to 4 broadening in the absorption

profile. However, the broadening depends strongly on the turbulence model assumed for the

density fluctuations. Besides broadening of the absorption profile, the turbulent density fluctu-

ations also cause cross-polarization scattering. This is studied in a wide parameter space (in-

jection angle, focal length, turbulence parameters) giving indication on the amount of power

transferred to the secondary mode. In ITER, the X-mode has a cut-off close to the plasma sep-

aratrix. Possible safety issues related to back-scattered radiation are discussed.
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