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In fusion devices like tokamaks or stellerator, plasmas have to be heated so that the ion 

energy is high enough to overcome the electric repulsive force and to allow for fusion 

reactions. Among the methods used to achieve his goal, the Ion Cyclotron Resonance 

Heating (ICRH) antennae [1] are the most spread device over the different fusion machines. 

This research field is very active one in the fusion community as ICRH antennae are part of 

the ITER design, the world leading fusion experiment. 

The main difficulty encountered by ICRH researches are the lack of accurate experimental 

data in the surrounding of the antennae. Indeed, due to plasma harsh conditions and devices 

accessibility, no local measurement of electric potential and particle densities can be 

performed near the antennae, leaving the community in need of a direct link between large 

scale experiments and theory/numerical simulations. In order to fill the blank, the ALINE [2] 

device has been developed with the very goal to accurately measure these plasma properties 

around a Radio Frequency (RF) antenna under controlled conditions. Plasmas achieved are 

made of Argon or Helium at neutral pressure of 10-3 mbar for a plasma densities ranging from 

1015 – 1017 m-3 and an electron temperature of a few eV. Even if these conditions are different 

from the tokamak ones, ALINE is relevant to the ICRH field and is inserted within the 

EUROfusion Medium Size Tokamak 2 tasks, in collaboration with the IShTAR project [3]. 

In this contribution we present the latest developments of our ALINE experiments. We first 

validate our analysis methods of cylindrical Langmuir probes data thanks to a thorough 

analysis of the existing theories [4]. We then present for the first time 3D maps of ion and 

electron densities, electron temperature and electric potential around a RF antenna, recorded 

thanks to such a probe mounted on remote arm actuated by step motors. We show the 

evolution of the 3D structure of the plasma from above the antenna, where we find it driven 

by ambipolar flux, down to within the antenna sheath where the large electric field is at play. 

We then present the magnetic case first measurements and address the difficulties 

encountered with data analysis. 
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