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Direct measurements of electric potential and its fluctuations are of a primary
importance in magnetic confinement systems. The Heavy Ion Beam Probe (HIBP)
diagnostic is used in TJ-2 stellarator to study directly plasma electric potential profiles
with spatial (up to 1cm) and temporal (up to 10 µs ) resolution. The singly charged
heavy ions Cs + with energies up to 125 keV are used to probe the plasma column
from the edge to the core. Both ECRH and NBI heated plasmas (PECRH= 200 -
400kW, PNBI = 400kW, ENBI = 28 kV) were studied.

The significant improvement in the HIBP beam control system and the acquisition
electronics leads us to increase the possibilities of the diagnostic. The most crucial
one is the extension of the signal dynamic range, which allows us to have the reliable
profiles from the plasma center to the plasma edge both in the high and low field side
regions.

Low density ECRH (n = 0.5-1.1×1013 cm–3) plasmas in TJ-2 are characterised by core
positive plasma potential of order of 500 – 1000 V and positive electric fields up to 50
V/cm. Edge radial electric fields remain positive at low densities and became negative
at the threshold density that depends of plasma configuration [1].

NBI plasmas are characterized by negative electric potential in the full plasma column
and negative radial electric fields (in the range of 10 – 40 V/cm). The density rise
during the NBI phase is accompanied by the decay of core plasma potential. When
density is getting the level of n ≈ 2.0 ×1013 cm–3, the potential stops its evolution and
remains constant. The evolution of plasma potential near density limit is under
investigation. These observations, reported in different magnetic configurations, show
the clear link between plasma potential and plasma density.
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