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Abstract

Recent analysis of experimental data from different tokamaks suggests that the plasma coming
into the scrape-off layer (SOL) from the bulk recycles at the wall of the main chamber1, rather
than flowing into the divertor and recycling there as the conventional picture of edge plasma flows
would suggest. It implies rather fast radial plasma transport in the SOL of main chamber.
Moreover, it seems that to be compatible with experimental observations radial transport should be
convective rather than diffusive1. One of the possible mechanisms of fast convective plasma
transport in the SOL can be associated with plasma blobs2 observed in experiments3. The origin of
these blobs in the SOL can be rather strong plasma turbulence in the separatrix region. The ÑB
drift of charged particles in the SOL and the effective “sheath resistivity”4 caused by plasma
contact with the divertor target result in E·B plasma radial flow. Estimates2 of radial velocity of
the blobs with a scale length ~ 1cm give ~1000m/s which is in a reasonable agreement with recent
experimental observations5. In this paper we present:
a) 2D Modeling of blob/dip propagation. 2D modeling of blob propagation with the one fluid
equations clearly show that for the DIII-D plasma parameters blobs with radial scale length ~ 1cm
can propagate radially as a coherent structure at a distance ~ 10 cm. Blobs with larger radial scale
lengths are the subjects of flute instability causing “fingering” effects. Nevertheless, “fingers”
continue to propagate radially on large distances. Blobs with smaller radial scale are strongly
affected by vorticity effects but still propagate radially on large distances. (On stability of the
blobs see also D. A. D’Ippolito et al. this meeting) We also present our results on the modeling of
dip (holes in plasma density) propagation.
b) Macroscopic transport modeling of the edge plasma transport in tokamaks. We incorporate into
the 2D edge transport code UEDGE a cross-field plasma transport model which includes both
diffusive and outward convective terms for the cross-field plasma particle flux. Poloidally-varying
outward convective term, describing the effect of blobby anomalous transport at the outer side of
the torus, was tested on Alcator C-Mod, DIII-D, and NSTX discharges. The results of the
modeling confirm the crucial importance of convective transport for the edge plasma. They clearly
demonstrate that convective transport has a significant effect on the averaged plasma
characteristics in both the main chamber and divertor.
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