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This paper reports on the experimental programme run on Tore Supra, taking advantage of its limiter plasma
edge, to gain more confidence in the prediction of the power flux to the start-up limiter in ITER. A scaling
law for the value of parallel power flux q// at the last closed flux surface, and its e-folding length lambda_q
in the scrape-off layer is proposed in limiter configuration. It finds a different dependence on macroscopic
plasma parameters than the scaling presently used for ITER tile shaping. For example, at constant power
flowing into the scrape-off layer the measured lambda_q decreases with density, whereas the ITER scaling law
predicts the opposite behaviour. The method that is used combines Langmuir probe, retarding field analyzer
measurements, and power balance analysis. Using this method, it is found that strong secondary electron
emission dominates the physics of power transmission to the wall. It results that the ion power flux is much
smaller than expected, most of the power being carried by electrons. Nonetheless, the power decay length
scaling found using this method is similar to standard Langmuir probe analysis because q// is dominated by
the J// profile. In addition to this, for very high electron densities (up to a factor 1.4 above the Greenwald
value) a steady-state highly radiating regime is observed, minimising the heat load on the limiter. This regime
is investigated through a dedicated set of edge diagnostics, including Langmuir probes and spatially resolved
VUV spectroscopy on the limiter.
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