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The understanding of physical processes taking place in detached plasmas is one of the key 

issues in divertor engineering for a tokamak [1]. Although the qualitative picture of these 

processes seems to be sufficient for successful numerical predictions and technological 

applications [2], there still exist phenomena, whose mechanisms are yet to be explained.  

Experimental observations at ASDEX Upgrade (AUG) have demonstrated the onset of 

low-frequency large-amplitude turbulent fluctuations of plasma in the machine inner divertor 

leg, when the tokamak was operating in the fluctuating state of detachment [3]. Similar 

measurements, also performed in the fluctuating state of detachment, were recently reported 

by Wang et al. for DIII-D [4]. One of the mechanisms, which can be responsible for these 

oscillations, is the current-convective instability (CCI) [5]. Analytic estimates of the CCI 

growth rate [5] and first simulations of the current-convective turbulence (CCT) in AUG- and 

DIII-D-like setups [6-9] have confirmed that conclusion. However, more work is still required 

to improve the results of the initial modelling and assess whether the CCI is indeed the 

mechanism driving divertor plasma turbulence with the experimentally observed parameters. 

In this contribution, the model of Ref. [9], incorporating the CCI essential driving and 

damping mechanisms and parallel plasma convection along the magnetic field lines, is 

extended by including the interchange drive. The model is employed to simulate CCT in the 

physical conditions similar to the DIII-D tokamak and analyze the impact of the machine 

magnetic geometry (the curvature of the magnetic field lines, magnetic shear) on turbulence 

characteristics. For the analysis, overall plasma dynamics, amplitudes of fluctuations, spatial 

and temporal spectra of turbulence are used. The numerical results are compared with the 

available experimental data [4]. CCT modelling in a simplified magnetic geometry is 

supplemented by simulations of turbulence in the actual magnetic geometry of the inner 

divertor leg of the DIII-D tokamak. 
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