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Electron cyclotron emission (ECE) imaging data is capable of providing valuable 

constraints for theoretical modeling of the 3D plasma response to externally applied magnetic 

perturbations. Helical displacements of the plasma are observed, and they may be 

decomposed into radially localized spectra of poloidal wavelength or poloidal mode number. 

Doing so addresses key questions about the validity of contemporary plasma response models. 

A novel experimental approach has been applied on DIII-D to overcome the challenges 

posed by physical limitations on the applied perturbation fields and uncertainties in profiles 

obtained from ECE measurement. Nonlinear coupling amongst internal MHD produces a 

coherent, rotating plasma response that is both 

amenable to standard signal processing techniques 

and separable from the modulation of global 

parameters that typically arises during modulated 

resonant magnetic perturbation experiments. A 

straightforward and intuitive interpretation of 

optically thin ECE spectra is provided by a simple 

and numerically efficient model for radiation 

transport, refined for application to 2D imaging of the 

H-mode pedestal. Simultaneous ECE-Imaging of core 

and edge regions thereby reveals the excitation of a 

global, kink-like eigenmode that perturbs the plasma 

boundary in fixed toroidal phase relative to core-

localized tearing modes. This mode is then compared 

to that produced by externally applied magnetic 

perturbation fields. 
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Fig. 1. 2D ECE-imaging data (inset 
boxes) constrains an extrapolation of 
coherent, coupled mode structure 
throughout the poloidal cross section. 
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