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Electron-Cyclotron (EC) waves are widely used in tokamaks to heat the plasma and to drive

current by resonant interaction between the injected waves and the particles. In particular, the

ability of EC waves to target a spatial location in the plasma with high accuracy makes them

the preferred tool to mitigate or prevent local Magneto-Hydro-Dynamic (MHD) instabilities,

potentially quite deleterious in a reactor, by driving current at the magnetic island location.

However, to be efficient, this method required high accuracy in wave power deposition loca-

tion. Plasma density fluctuations, particularly large at the edge, can potentially lead to EC beam

scattering and broadening. This effect has been investigated a few years ago for TCV and ITER

using the drift kinetic Fokker-Planck code LUKE [1]. More recent experimental and numer-

ical work on TCV on transmitted third-harmonic EC beam has shown a correlation between

fluctuations directly measured in power transmission profile and edge density fluctuations [2],

using a full-wave COMSOL model. A study combining these two approaches is proposed for

the scenario of relevance for a reactor, i.e. well-absorbed and localized second-harmonic EC

waves, taking advantage of the state-of-the-art four-camera Hard X-Ray Spectrometer installed

on TCV. The measured hard-X ray Bremsstrahlung emission of suprathermal electrons gener-

ated by absorbed EC waves can be used to experimentally constrain LUKE simulations. An

initial benchmark between the ray-tracing routine in LUKE and the COMSOL full-wave model

is presented. Preliminary full-wave parametric studies of EC beam propagation in a turbulent

plasma, using a tunable analytic model of density fluctuations, show that the beam broadening

before absorption is non negligible in reactor-relevant conditions, even with a short path as in

TCV. This broadening appears to take the character of a change of the shape of the beam, from

Gaussian to Lorentzian, rather than a change of its full-width half-maximum.
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