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The principle of the plasma density profile reconstruction with reflectometry methods is to measure time delay of propagation in the plasma layer of electromagnetic wave, reflected at the cut-off point, which is placed at the point of critical density in the case of  O-mode. However, scattering of probing wave on the intense plasma density fluctuations, created as a result of drift instability, can change the direction of propagation of the probing wave and turn it back far from the cut-off point. This effect was analyzed using the model of quasi-coherent shortwave fluctuations in one-dimensional geometry in the paper [1]. There a threshold criterion for the amplitude of fluctuations was revealed. If the criterion is satisfied, the results obtained with this methods will be incorrect.

One-dimensional analysis of the influence of large amount of low amplitude density fluctuations, corresponding to the more realistic turbulent plasma model ([2],[3]), was conducted. The equations, describing diffusion regime of wave penetration, were derived by means of weak turbulence theory [4]. The condition of the transition to the diffusion regime was obtained, wherein the fluctuation influence on the probing wave propagation is not to be ignored. The study showed, that the transition criterion in some cases can be satisfied in the plasma of ITER. But as it was found, the fluctuation threshold is substantially high, for the large part of fluctuations are long wave and can't lead to the Bragg backscattering, but only to the scattering of small angle. Correct description of this process is not feasible in the concept of one-dimensional geometry.

The presented study investigates the two-dimensional propagation of electromagnetic wave in the inhomogeneous turbulent plasma. The system of integral equations, which describes change of incident and reflected currents, is derived by means of the method [4]. Study shows, that in the realistic assumption of long wave fluctuations (i.e. in case of the small angle scattering), these equations take the form of diffusion equations on the propagation angels. The study  estimates the turn and reflection efficiency in the case of small angle scattering and defines long wave turbulent levels, extreme for reflectometry diagnostic.
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