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Abstract

The poloidal rotation of C V ions has been deduced, in the TJ-II stellarator, from the line
shift measured using a high spectral resolution spectrometer and a nine fiber channels
system1. The system has been recently upgraded to have better sensitivity and is capable of
measuring under wall-boronised discharges, where the impurity contamination is
significantly reduced.

It has been observed that the poloidal rotation direction changes sign depending on the
auxiliary heating method used. Whereas in low-density ECRH plasmas the poloidal rotation
direction corresponds to a positive radial electric field, in higher density NBI plasmas
negative radial electric fields are deduced from the poloidal rotation. These measurements
are in agreement with neoclassical theory calculations2, that predicts a change in the sign of
the radial electric field mainly because of a change in the ratio of the electron to ion
temperatures.

When operated under wall-boronised ECRH, f = 53.2 GHz, TJ-II stellarator plasmas are
characterized by peaked electron temperature profiles and rather flat, or even hollow,
density profiles. The density is relatively low, because of the 2nd harmonic X-mode cut-off
density (ne ≈ 1.7 x 1019 m-3), and due to the inefficient collisional coupling disparate
electron and ion temperatures are observed. For the central plasma column Γe

neo >> Γi
neo

and thus the radial electric field is positive, Er > 0. On the other hand, in the NBI heating
(H+, E ≈ 30 keV) phase the density is much higher; the electron temperature is lower, it’s
profile flatter and the gap between electron and ion temperature shortens, so Γe

neo << Γi
neo

and Er < 0. In the outer part of the plasma the temperatures are always similar and the
electric field is always negative.

In this picture, the change in the radial electric field seems to be mainly linked to the
density and only indirectly to the heating mechanism. The density range for the change of
sign and its radial dependence are studied through the use of different spatial cords of the
system. It is observed that the C V rotates almost like a rigid body for most of the central
chords in boronised low density ECRH discharges, whereas a clear shear poloidal rotation
is observed for the inner chords of high density discharges in particular those sustained by
NBI.
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