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 Turbulent transport plays a key role in plasma confinement which makes 

understanding and control of plasma turbulence one of the major goals of fusion research. 

One of the tools for the measurement of turbulence properties is the enhanced scattering 

diagnostic [1]. By probing plasma with the microwave beam in the presence of Upper Hybrid 

Resonance (UHR) and measuring the scattering signal, turbulence with very high radial 

wavenumbers is accessible. The localization of the measurement is provided by the drastic 

increase of the probing wave amplitude in the vicinity of the resonance. All this makes the 

enhanced scattering diagnostics an invaluable tool for the study of small-scale turbulence, 

associated to, for example, Electron Temperature Gradient driven turbulence. 

 While the diagnostic was extensively studied analytically and applied experimentally 

at the FT-2 tokamak [2, 3], the numerical studies require significant computational resources 

due to the fine scales involved in the description of wave propagation in the vicinity of the 

UHR. In this work, we expand on the field of numerical studies by employing the GPU-based 

full-wave code CUWA [4], which can perform the necessary computations efficiently. To 

approach experimental situation as closely as possible, the realistic turbulence produced by 

global gyrokinetic ELMFIRE code [5] for the FT-2 tokamak is used. 

Such a setup allowed studying complicated plasma volume effects of wave 

propagation, as well as the effects connected to the global behavior of realistic turbulent 

plasma, providing insight into the interpretation of enhanced scattering diagnostic 

measurements. Computed diagnostic signals are presented and their connection with 

turbulence characteristics is discussed. 
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