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Plasma turbulence is a ubiquitous phenomenon in fusion devices. Besides being of 

fundamental interest, measurements of turbulent motions are crucial for the characterisation of 

transport processes in plasmas. The interplay between drift-wave instabilities and plasma flows 

to a great extent defines the levels of cross-field transport. Plasma density oscillations arising 

from turbulence on the ion Larmor radius scale can be measured by Beam Emission 

Spectroscopy (BES) [1], based on the detection of Doppler-shifted light emitted by an injected 

neutral beam. 

The presented work describes the status of the upgraded 2D BES diagnostic for the 

MAST-U tokamak, its possible applications, and preliminary results. The system includes a 

new 8×8 avalanche photodiode array camera, which doubles the previous field of view [2] in 

the vertical direction. The imaging detector system can resolve density fluctuations with wave 

numbers kr,θ < 1.6 cm-1 on a 0.5 μs timescale. The analysis of the experimental data addresses 

the capabilities of BES for studies of plasma turbulence dynamics and interaction between 

plasma flows and turbulence. The preliminary study using low-order statistics is demonstrated 

for synthetic and experimental BES data to assess the potential of the nonlinear data analysis 

for the examination of the turbulence-flow interactions using the upgraded diagnostic. 
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