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Abstract  

In recent years, the externally applied resonant magnetic perturbation (RMP) has been widely 

used in magnetic fusion devices for mitigation or suppression of the edge localized mode [1] and 

control of MHD activities [2]. As the RMP modifies magnetic topology at the plasma boundary, the 

edge radial electric field, plasma rotations, turbulence and turbulent transport as well as zonal flows 

can also be significantly affected in the stochastic field line region. In most H-mode experiments, the 

effects of RMP are commonly corroborated to be associated with the changes in edge magnetic 

topology and potential responses of instabilities in a specific phase-space operating window of the 

3D field. In contrast, in Ohmic experiments, the influence of RMP on plasma properties reflects more 

on the change in fundamental features of edge turbulence and associated transport in the stochastic 

region. 

In the Ohmic discharge at the TEXTOR tokamak, reduced particle losses have been observed 

during the operation of an m/n=6/2 resonant magnetic perturbation. We therefore investigate the 

impact of the perturbation field on multi-scale turbulence and turbulent transport across the 

perturbation-induced reduction of edge transport [3]. The results indicate that with magnetic 

perturbation (MP), both the large-scale zonal flows and small-scale drift-wave turbulence are 

significantly reduced. At high MP currents, a reduction of edge transport can be realized due to 

primarily the decline of small scale ambient turbulence and turbulent transport in the ergodic zone, 

where the turbulence eddy size is largely decreased. Investigation on the dynamic process of 

fluctuation quantities during the perturbation current ramp-up phase further shows that geodesic 

acoustic mode zonal flows and their nonlinear interaction with background turbulence decrease 

incessantly with increasing perturbation current. The transport reduction takes place only after small-

scale turbulence starts to be strongly reduced by the MP when the MP strength reaches a certain 

threshold value. 
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