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Synthetic beam emission spectroscopy (BES) measurements of modelled scrape-off layer 

(SOL) turbulence were compared to experimental BES measurements taken on ASDEX-

Upgrade and EAST tokamaks, in an effort to investigate features of filament dynamics on 

multiple devices. Previous findings at ASDEX-Upgrade by Birkenmeier et al. were taken as a 

reference [1].  

The AUG LiBES observation allows for radial velocity measurements of filaments. The EAST 

LiBES measurements have a 2D resolution allowing for vertical velocity measurements as well. 

A turbulence workflow, developed within EUROfusion Integrated Modelling framework was 

used to generate SOL turbulence and subsequent synthetic fluctuation BES signals. A 

turbulence code generated fluctuating density and temperature field are passed to BES synthetic 

diagnostic via integrated data structures [2]. Time-dependent density and temperature 

fluctuations are provided by 2D fluid code, HESEL, where the filaments are generated by 

interchange dynamics in the SOL. Flux tube expansion of turbulent structures within the beam 

geometry allows for a 3D approximation of modelled SOL filaments [3]. RENATE is a 

fluctuation BES synthetic diagnostic [4], featuring 3D beam and 3D observation geometry 

modelling capabilities, as well as accounting for the underlying magnetic geometry, thereby 

incorporating all relevant spatial artefacts of the diagnostic. 

Statistical analysis of synthetic and experimental L-mode plasmas measured on both devices 

have shown a good agreement in the power spectrum up to 20-40 kHz. Skewness and kurtosis 

of signal probability density functions were derived, which follow the variation K=3/2 S2. BES 

specific noise was added to the synthetic signals improving the agreement between 

measurement and modelling. Comparison of synthetic with measured signals yielded an 

agreement in radial flow velocities on AUG and EAST as well as a discrepancy in vertical flow 

velocity on EAST. In the present contribution, through event identification, the propagation of 

individual filaments was observed. Features of filaments were identified such as relative peak 

amplitude, waiting time, integral amplitude, velocity and their distribution functions and 

compared. Dependence of distribution functions on electron density, safety factor and toroidal 

field strength were assessed and comparisons drawn between experimental and synthetic 

measurements. 
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