
Topic:  

The effects of non-axisymmetric perturbation field spectrum on core 
and edge transport in DIII-D * 

 
D.M. Orlov1, C. Holland1, B. Grierson2, G. McKee3, G.Staebler4 

 
1University of California, San Diego, La Jolla, California, USA 

2Princeton Plasma Physics Laboratory, Princeton, New Jersey, USA 

3University of Wisconsin, Madison, Madison, Wisconsin, USA 

4General Atomics, P.O. Box 85608, San Diego, California, USA 
 

email: orlov@fusion.gat.com 
 

Resonant Magnetic Perturbations (RMPs) are widely used to suppress and mitigate 
Edge-Localized Modes (ELMs) in H-mode tokamak discharges. Application of RMPs 
leads to experimentally observed changes in core and pedestal transport and edge 
turbulence measurements. In the DIII-D experiments with rapidly changing phase of the 
applied RMP (so called phase flips), it was observed that the interference of the intrinsic 
and the applied nonaxisymmetric 3-D error fields might lead to changes of the core and 
edge transport in the plasma with higher transport in one of the two phases. This is also 
correlated with broader BES-measured density fluctuations spectrum in the “60-degree” 
RMP phase. In this work we present results of the numerical simulation of the applied 
RMP spectrum effect on the transport in the plasma using gyrokinetic code TGYRO 
(including kinetic neoclassical code NEO) and gyro-Landau-fluid model TGLF modules in 
the OMFIT modeling framework. 

The main focus of this work is not upon the physics of the RMP itself, but assessing 
whether the models can accurately reproduce the core responses in the ELM suppressed 
discharges with high toroidal rotation as applied RMP fields (and thereby the pedestal 
profile boundary conditions) are changed. The results of the model validation in these 
high-torques discharges are also compared with model validation in low-torque ITER 
similar plasmas with and without applied RMP. Preliminary results show that TGLF 
predictions of the flux-matching “transport” solution profiles can differ significantly from 
observation near both the magnetic axis and the pedestal region in discharges with high 
toroidal rotation.  Potential sources of the discrepancy such as contributions from high-k 
turbulence will be discussed. 
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