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TH/3-1 ELMs and Constraints on the H-mode Pedestal: A Mlodel Based on Peeling-Ballooning
Modes

P. B. Snyder, General Atomics, San Diego, USA
Contact: snyderflfusion.gqat. corn

Abstract: Maximizing the pedestal height while maintaining acceptable ELMs is a key issue for optimiz-
ing tokamak performance. We present a model for ELMs and pedestal constraints based upon theoretical
analysis of edge instabilities which can limit the pedestal height and drive ELMs. Sharp pedestal pressure
gradients drive large bootstrap currents which play a complex dual role in the stability physics. Conse-
quently, the dominant modes are often intermnediate-n coupled "peeling-ballooning" modes, driven both
by current and the pressure gradient. A highly efficient new MHD code, ELITE, is used to study these
modes, and calculate quantitative stability constraints on the pedestal, including direct constraints on the
pedestal height. A model of various ELM types is developed, and quantitatively compared to data from
several tokamaks. A number of observations agree with predictions, including ELM onset times, ELM
depth, and variation in pedestal height with discharge shape. Projections of pedestal stability constraints
for Next Step designs, and nonlinear simulations of peeling-ballooning modes using the BOUT code are
also presented. *ork supported by U.S. DOE under Grant DE-FGO3-95ER54309.
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Abstract: Recent analysis of experimental data from different tokamaks suggests rather fast radial plasma
transport in the scrape of layer (SOL) having convective rather than diffusive character. One of the possible
mechanisms of fast convective plasma transport in the SOL can be associated with plasma blobs: coherent
structures extended along the magnetic field lines with density much higher than the ambient plasma
density in the far SOL. The origin of these blobs in the SOL can be plasma turbulence in the separatrix
region. We present the results of our studies of different aspects of fast non-diffusive plasma transport in
the SOL: a) simplified analytic theory of individual blob propagation, b) 2D and 3D) modeling of the blobs
with turbulence codes, and c) macroscopic transport modeling of the edge plasma transport in tokamaks.
'We show that our analytic estimate of the blob velocity and flux and density profiles being supported by
our 2D and 3D modeling of the edge plasma turbulence are in a good agreement with recent experimental
data. The results of our modeling of the DIII-D macroscopic edge plasma transport confirm the crucial
importance of convective transport for the edge plasma. 1000I 110 11I I 0111
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TH/4-2 Electrostatic Turbulence and Transport with Stochastic Magnetic Field Lines
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Abstract: Electrostatic turbulence and associated convective transport at the edge of a tokamak plasma
are strongly modified in a layer of stochastic magnetic field lines. Experimental observations during ergodic
divertor operation show a decrease of density fluctuations but no evidence of a change of the turbulent
cross field diffusivity. In this paper, the underlying mechanisms are studied using 3D numerical simulations
of flux driven resistive ballooning turbulence. Three key elements are found to determine transport due to
fluctuations in the stochastic layer: First, steady state eddies appear due to modified equilibrium pressure
and potential. Second, large scale pressure fluctuations decrease but small scale velocity fluctuations tend
to increase. Third, the poloidal plasma rotation is suppressed and zonal flows are reduced by an anomalous
friction. In total, the convective flux is not quenched by the magnetic field perturbation. The impact of
stochastic field lines on electrostatic turbulence is of interest for many experimental situations such as the
stochastic boundary of stellarators and transport in the vicinity of the separatrix of standard tokamnak
divertors.


