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In this work, we study the outward propagation of electron temperature perturbations, gen-

erated spontaneously in Electron Cyclotron Resonance Heated discharges in the TJ-II [1] and

W7-X stellarators. For this purpose, we apply an advanced analysis technique, the Transfer

Entropy, to radially distributed local ECE measurements. The Transfer Entropy is directional

and capable of distinguishing outward from inward propagating perturbations, thus affording

greater clarity of results than common techniques, such as the correlation.

The location of the magnetic surfaces is known with a high precision in both TJ-II and W7-X

due to excellent external control of the magnetic field, thus allowing the study of the interaction

of heat transport with the magnetic surfaces.

We observe that the propagation of these perturbations is not smooth, but is slowed down at

specific radial positions, near ‘trapping zones’ characterized by long time lags with respect to

the perturbation origin. We also detect instances of rapid or instantaneous (non-local) propaga-

tion, in which perturbations appear to ‘jump over’ specific radial regions.

We use a resistive Magneto-Hydrodynamic model of the plasma to interpret the results. In the

case of TJ-II, the radial regions corresponding to slow radial transport are identified with max-

ima of the flow shear associated with rational surfaces (mini-transport barriers), and non-local

interactions are ascribed to MHD mode coupling effects. The larger plasma radius in W7-X

allows analyzing the propagation with improved radial resolution. The correlation of ‘trap-

ping zones’ and other features with the location of rational surfaces or the boundary between

CERC / ion-root domains is being investigated in the framework of the available information

regarding current and beta profiles.
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