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TH/P1-04 . Canonical Profiles in Tokamaks

Yu. N. Dniestrovskij, Nuclear Fusion Institute, RRC 'Kurchatov Institute', M\oscow, Russia
Contact: lysenko(~nfi. kiae.ru

Abstract: We consider the problem of the canonical profiles for tokamak plasma with arbitrary cross-
section, taking into account two principles: 1) the free plasma energy minimum with the constraint of
total current conservation and 2) the profile consistency. We deduce the Euler differential equation for the
canonical profile of p = 1/q with two types of the boundary conditions: soft and stiff. The soft conditions
correspond to the Kadomtsev solution for the circular cylinder. The stiff conditions describe a fast response
of the plasma over the whole cross-section on the edge impact. Using the canonical profile of the current
density, we calculate the critical gradients for the temperature, and create the transport model for the
electron and ion temperatures and density. We show that, when the aspect ratio is diminished, or when
the elongation increases, the canonical profiles become flatten. The similar tendency for the real profiles
of the electron temperature was found in analyzis of JET and START experiments. The obtained critical
gradients were used to analysis of the experiments in tokamaks with moderate and tight aspect ratios.

TH/P1-05 Gyrokinetic Simulations of Tokamak IMicroturbulence 11 1 0 0
W. Dorland, Imperial College, London, United Kingdom XA0203371I
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Abstract: We present direct numerical simulations of electromagnetic microturbulence in magnetic con-
finement experiments, especially describing progress achieved with the GS2 code. Particular emphasis
is placed on the elucidation of the important physics of the nonlinear state, namely the roles of linear,
secondary and tertiary instabilities and the resulting implications for the scaling of anomalous transport
with, e.g., beta and collisionality. The parasitic instability model we present describes a wide range of
new simulation results, and has the advantange of offering a straightforward route to predicting key turbu-
lence simulation results. We will also review progress made in the area of comparing nonlinear turbulence
simulations with experimental data.
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TH/P1-06 . Integral Equation Based Stability Analysis of Short Wavelength Drift Modes in
Tokamaks

A. Hirose, Plasma Physics Laboratory, Univ. of Sask., Saskatoon, Canada
Contact: akira.hirose~us ask. ca

Abstract: A new short wavelength drift mode in tokamaks has been identified in stability analysis based
on fully kinetic, electromagnetic integral equation code. The wavelength regime is in the electron skin
depth and the instability is driven by toroidicity, electron temperature gradient, and magnetic shear. on
temperature gradient has stabilizing influence. Both ions and electrons participate in the instability in
nonadiabatic manner and the growth rate exhibits strong isotope effect being inversely proportional to the
ion mass. The instability is stabilized in negative shear regime. It does not require trapped electrons and
is resilient against finite beta stabilization.


