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ABSTRACT 

Ion transport through the separatrix of a tokamak with a poloidal 
divertor is reconsidered, to reconcile the interpretation results of 
different diagnostics and understand the unexpected multiplet 
structure of the heat deposition on the targets. 

The tokamak magnetic configurations with a poloidal divertor which should 

prevent the material and thermal contact of the plasma with the vessel, are 

presently of considerable interest because of the possibility of controlling the 

impurity contamination of the plasma, which is essential for reactor grade 

performances [1], and because of the excellent achievement of high confinement 

regimes (H-modes), in many recent experiments (ASDEX, PBX, DIII-D, JET) [2-5]. 

While a full explanation of the transition to the H-mode is still to be found, its 

behaviour has been associated with a favourable heat and particle flow pattern in 

the edge region of the plasma, due to the separatrix boundary. One of the 

important mechanisms advocated for the transition from the L regime to the H 

regime is the special feature of prompt ion heat removal, provided by the 

separatrix configuration, detached from the wall by a few ion banana widths. 

This is supposed to force a large temperature gradient at the plasma edge, which 

leads to a higher energy content within the plasma [6]. Previous work [6-7] on 

the structure of the plasma boundary, in presence of a separatrix, has led to a 

general understanding of the loss regions in velocity space, which determine the 

shape of the electrons and ions distribution functions, and the associated 

particles and energy fluxes parallel and perpendicular to the magnetic surfaces. 

However, the conventional geometric picture of heat convected along the open 

field lines in the scrape-off layer (SOL) has been shown to lead to misinterpret-
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