
Topic:  

Oral 

The effect of 3D fields on turbulence in DIII-D * 
 

S. Mordijck1, T. L. Rhodes2, L. Zeng2, E.J. Doyle2, L. Schmitz2, R.A. Moyer3 

 
1 The College of William and Mary, Williamsburg, USA 

2 Physics and Astronomy Department, University of California, Los Angeles, 
Los Angeles, CA 90095, USA 

3 University of California, San Diego, USA 
 

email: mordijck@cs.wm.edu 
 
In this paper, we will show that resonant magnetic perturbations (RMPs) affect particle 
transport through changes in turbulence in L-mode and H-mode plasmas in DIII-D. The 
ability of 3D magnetic perturbations to control stability and confinement in tokamaks has 
shown a lot of promise over the last 10 years [1]. RMPs are now widely employed to 
suppress or mitigate edge localized modes (ELMs) and are projected to be an effective 
technique in ITER to mitigate or suppress ELMs [1–3]. However, the application of 
RMPs results in a strong density pump-out at ITER-like collisionality as well as an 
increase in the L→H power threshold [1,4]. We find in L-mode plasmas that RMPs result 
in the reversal of the turbulent flow. This is in agreement with a switch from an ion 
temperature gradient to trapped electron mode using linear stability calculations. 
Concurrently, the perturbed particle pinch changes from inward to outward also in 
agreement with theory. In H-mode plasmas, we find that the application of RMPs results 
in an increase of density fluctuations at ion and intermediate scale range along with a 
strong reduction in the ExB shearing rate from the top of the pedestal and further inward 
[5]. Moreover, we find that there is a broadband increase in electron temperature 
fluctuations along with the observation of a quasi-coherent mode at 20 kHz at the top of 
the pedestal. This turbulent quasi-coherent mode at the plasma edge is driven by 
neoclassical tearing modes (NTMs) that appear after the application of RMPs in the 
plasma core. Quasi-coherent modes at the plasma edge are also observed in I-mode on 
Alcator C-Mod, which has similar confinement properties to RMP H-mode. We will 
investigate the role of NTMs in creating this quasi-coherent mode as well as its effect on 
transport. In general we conclude that RMPs strongly affect particle confinement as well 
as turbulent transport both of which will need to be taken into consideration in order to 
make predictions for ITER. 
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