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Local density fluctuations measurements with correlation reeflectometer
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Anomalous transport study is an important task for physical process investigations in tokamak plasma. It is often considered that anomalous transport is determined by various drift instabilities driven turbulence. One of the most simple and convenient diagnostic for the turbulence study is the small-scale density fluctuations measurement with reflectometry. However this diagnostic is non-local and the estimation of relative level of density fluctuation from the reflectometer data is a sophisticated problem.

It was proposed the method of density fluctuations level estimation in 1D geometric optics approach based on [1]. The radial correlation functions were chosen in a function form the same as for the experimental one measured on T-10 tokamak. It was found the relation that could approximate derived integral expression with 1% accuracy in wide region of parameters.

Important problem for reflectometry data interpretation is the sensitivity of reflectometry to the perturbations with poloidal size of the same order as the incident beam wavelength. The estimation of 2D effects could be made using phase plane approach [2]. It was constructed new model that includes such 2D effects as reflection beam dispersion when it reflected from cylindrical surface and a direct phase integral calculation in a variable ε media. The estimations for the poloidal sensitivity based on deduced integral coincide with 2D full wave code [3] simulation results. This work was supported by grants: Scientific School 1608.2003.2, NWO-RFBR 047.009.009, RFBR 04-02-17567 and INTAS 2001-2056. 
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