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TH/P3-03 Effect of Poloidal Density Variation of Neutral Atoms on the Tokamak Edge

T. M. Fiildp, Chalmners University of Technology, Gbteborg, Sweden
Contact: tundefrelmagn. chalmers.sat

Abstract: The presence of neutral atoms in the tokamak edge affects the radial electric field and plasma
flow velocity through charge exchange interactions. The effect of the neutral atoms is more important
than neoclassical processes if the fraction of atoms in the plasma exceeds about ic?- 4 , as is typical in the
plasma edge region, just inside the separatrix. In the present work, it is shown that these effects depend
sensitively on the poloidal location of the atoms, especially in a spherical tokamak. It is found that the
radial electric field and toroidal flow velocity in a collisional edge plasma tend to be larger if the atoms are
concentrated on the inboard side rather than on the outboard side. This effect may offer an explanation
for recent observations on MAST and COMPASS indicating easier H-mode access when gas is puffed from
the inboard side of the tokamak.
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TH/P3-04. On the Theory of Improved Confinement due to Stationary Multifaceted Asymmetric
Radiation from the Edge

J. J. E. Henrera, Instituto de Ciencias Nucleares, Universidad Nacional Autdnoma de M6xico,
Mexico City, Mexico
Contact: herrera~nuclecu.unam.mxr

Abstract: Nliltifaceted asymmetric radiation from the edge (MARFE's) are toroidally symmetric and
poloidally. asymmetric radiation bands that occur in tokamnaks as a result of a thermal instability, originated
by, radiation losses. It was observed in TF7TR and TEXTOR that they formed as density was increased,
and impurities concentrated on the edge. Under certain circumstances, they could evolve into weakly
poloidal symmetric structures that cooled the edge of the plasma to a few tens of eV, thus leading to
detachment from the limiter. Although non-stationary MARFE's are often precursors of disruptions, the
use of a stochastic divertor in TORE-SUPRA, and of feedback controlled gas-puff in HT-7 have proved the
existence of stationary, MARFE's. Their appearance has been found to depend strongly on the impurity
content of the plasma. They trigger internal transport barriers, observed in the electron temperature
proffles. The purpose of this work is: to take into account the edge control in order to understand the
sustainment of stationary, MARFE's, and to propose non-local mechanisms that can explain the formation
of internal transport barriers.

TH/P3-05 Effect of Electrode Biasing on the Radial Electric Field Structure Bifurcation in
Tokamak Plasmas

N. Kasuya, Graduate School of Science, University of Tokyo, Tokyo, Japan
Contact: kasuya~plasma.phys.s. u-tokyo. ac.jp

Abstract: The mechanism of the steep structure formation of the radial electric field is one of the key
issues. Properties of the radial electric field transition are studied considering the effect of electrode biasing
in this paper. The radial lectric field structure is determined by a charge conservation equation. From
the nonlinear mechanism associated with the local current due to the ion bulk viscosity, a transition
takes place. Various types of radial electric field structures with multiple peaks are allowed for the same
boundary condition. The ion orbit loss term breaks symmetry of the radial current like the ambipolar
radial electric field. When the electrode current is driven, it plays a role of a control parameter in a
transition like the pressure gradient. Bifurcation diagram is given in the space of spontaneous and external
drives. Differences of radial shapes of the solitary electric field due to the combination of the spontaneous
and external drives are qualitatively demonstrated. This study clarifies the mechanisms of the nonlinear
sell-structure formation in the transport barriers.
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