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Non-linear theory of poloidal correlation reflectometry
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Poloidal correlation reflectometry utilizing plasma probing by two microwaves at slightly different moment of time is often used for plasma poloidal velocity estimation. The data interpretation in this technique bases on the model that the signal scattered off long wave-length fluctuations dominating in the turbulence spectra comes from the cut-off layer. However the rigorous theoretical analysis carried out in [1] had shown the volume small angle scattering to play an important and in some cases dominate role in formation of scattered signal. 

A non-linear model under development in the present paper is based on the approach in which the small angle multi-scattering is treated as the main non-linear effect and is described by using WKB approximation for the probing wave propagation. The possibility to estimate the poloidal plasma velocity, the poloidal turbulence scale and the localization of these measurements are under consideration as well. 
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