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Experiments [1, 2] and gyro-kinetic simulations [3] have shown that the potential ϕ (and 
radial electric field Er) may vary along the flux surfaces that may affect the neoclassical and 
turbulent transport in stellarators. The Heavy Ion Beam Probe (HIBP) was recently developed 

to measure both the mean values and fluctuations of ϕ and also the fluctuation of density ne 
over the plasma vertical cross-section in the TJ-II stellarator. Plasmas were formed and heated 
by on-axis ECR power, supplied by two stages: (i) with high power PEC

 = 470 kW at low 

densityne
 = 0.5×1019 m-3 and higher Te(0) < 1.6 keV, and (ii) with low power PEC

 = 220 kW 

at higher densityne
 = 0.8×1019 m-3 and lower Te(0) < 1.4 keV. Plasmas in both stages are 

characterized by peaked electron temperature profiles and flat or slightly hollow density 
profiles. Experiment shows that equipotentials are consistent with vacuum magnetic surfaces, 
2D potential distribution is symmetric (LFS-HFS and up-down) with a maximum at the centre 
(< 1 kV for low density and ~200 V for high density). Plasma potential and density RMS 

(f < 300 kHz, kω < 3 cm-1) are not fully symmetric, asymmetry is stronger for low-densities: at 
the mid-radius, where the density has maximum, RMS φ ~ 15 V at LFS vs ~ 20 V at HFS; 

RMS δne/ne ~ 2% at LFS vs ~ 3% at HFS. The plasma density turbulence (f < 150 kHz, kω < 3 

cm-1) tends to rotate towards E×B drift velocity in the ion diamagnetic drift (iDD) direction; 

Vturb = VE×B = 10−15 km/s at low densities; for higher densities both Vturb and VE×B rotate to 

iDD in the core and to eDD at the edge, and Vturb exceeds VE×B. Obtained results present a 
platform for the validation of theoretical models and gyrokinetic simulations [3] for transport 
and turbulence in 3D devices. 
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