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Tore Supra is a large tokamak with a plasma of circular cross section (major radius 2.4 

m and minor radius 0.72 m) lying on a toroidal limiter. Tore Supra's main mission is the 
development of technology to inject up to 25 MW of microwave heating power and extract it 
continuously for up to 1000 s in steady state without uncontrolled overheating of, or 
outgassing from, plasma-facing components. The entire first wall of the tokamak is actively 
cooled by a high pressure water loop and special carbon fiber composite materials have been 
designed to handle power fluxes up to 10 MW/m2. 

The edge plasma on open magnetic flux surfaces that intersect solid objects plays an 
important role in the overall behaviour of the plasma. The transport of sputtered impurity ions 
and the fueling of the core plasma are largely governed by edge plasma density, temperature, 
and flow profiles. Measurements of these quantities are becoming more reliable and frequent 
in many tokamaks, and it has become clear that we do not understand them very well. 
Classical two-dimensional fluid modelling fails to reproduce many aspects of the 
experimental observations such as the significant thickness of the edge plasma, and the near-
sonic flows that occur where none should be expected. It is suspected that plasma turbulence 
is responsible for these anomalies. 

In the Tore Supra tokamak, various kinds of Langmuir probes are used to characterize 
the edge plasma. We will present original measurements that demonstrate the universality of 
many phenomena that have been observed in X-point divertor tokamaks, especially 
concerning the ion flows. As in the JET tokamak, surprisingly large values of parallel Mach 
number are measured midway between the two strike zones, where one would expect to find 
nearly stagnant plasma if the particle source were poloidally uniform. We will present results 
of a novel experiment that provides evidence for a poloidally localized particle and energy 
source on the outboard midplane of the torus. By moving the plasma contact point around the 
poloidal section, it is possible to modify the edge flows. Asymmetric flows are observed in 
cases that should be symmetric from simple geometrical considerations. It seems to be 
possible to block the flow from this localized source using modular limiters. For example, 
with limiters placed near the plasma on the outboard midplane, the edge plasma thickness on 
top of the torus is around 2 cm, whereas when the limiters are removed, the thickness can 
increase up to a factor of 10. Similar effects are not observed using the inboard bumper 
limiters. Finally, using kinetic modelling, we will address possible calibration errors of Mach 
probes due to suprathermal electrons. 
 


