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Variations of the electrostatic potential on flux surfaces Φ1(θ ,φ) – with θ and φ angular-like

magnetic coordinates – have been predicted to be a strong drive of radial transport of impurities

in non-optimized stellarators [1]. Its experimental measurement represents a key milestone to-

wards the understanding of impurity transport in 3D magnetic geometries, but is limited by the

instrumental capability itself and its small size, compared to the ambipolar part of the electro-

static potential Φ0(r), with r the flux surface label.

In the TJ-II stellarator, dual-Langmuir probe measurements, assisted by the analysis of Long-

Range Correlations (LRC) between the different probe pins are routinely employed [3]. Com-

plimented with edge electrode biasing has recently been applied to characterize the potential

difference on the flux surface between the probe positions in NBI ion-root plasmas. The com-

parison with neoclassical simulations performed with the Monte Carlo PIC code EUTERPE [2]

reproduces the general scaling of Φ1 with the electron temperature Te and the phase difference at

the measurement locations. Experimentally the potential difference reached values of up to 20V

although numerically fell to values somewhat smaller. In the presented work these observations

and the numerical results are described and the next steps on the theoretical and experimental

sides reviewed.
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