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EX/C4-4 Experimental Evidence of Fluctuations and Flows near Marginal Stability in the
Plasma Boundary Region in Fusion Plasmas
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Contact: carlos.hidalgoflciemat. es

Abstract: Electrostatic turbulence has been investigated in the plasma boundary region in the JET
tokamak and in the TJ-II stellarator. In both devices the naturally occurring velocity shear layer organizes
itself to reach a condition in which the radial gradient in the poloidal phase velocity of fluctuations is
comparable to the inverse of the correlation time of fluctuations. This result suggests that there is no
continuous increase of the ExB3 flow when approaching the critical power threshold for the transition to
improved confinement regimes and that ExB3 sheared flows organized themselves to be close to marginal
stability. The statistical properties of Ex13 turbulent transport are correlated with the radial structure
of fluctuations both in JET and TJ-II devices. The expected value of ExB3 turbulent transport events
increases strongly as the gradient increases above its most probable value. These results are consistent
with the paradigm of turbulent transport self-regulated via fluctuations near marginal stability.
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EX/G4-5Ra . Response of Temperature and Density Profiles to Heat Deposition Profile and its
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Abstract: Significant density dependence of the energy confinement time as described in the ISS95 scaling
has been demonstrated in the extended parameter regimes in LHD). However, recent experiments have
indicated that this density dependence is lost at a certain density under specific conditions. This paper
discusses the cause of this saturation and related characteristics of anomalous transport. The saturation
of the energy confinement time is observed in the density ramp-up phase of NBI heated plasmas. In
contrast to the global energy confinement time, the local heat conduction coefficient still indicates the
temperature dependence which is a companion to the density dependence of the energy confinement time.
The apparent contradiction between the global confinement and the local transport can be attributed to
the change of the heat deposition profile. Through this study, the response of temperature and density
profiles to the heat deposition profile is highlighted, which is contrasted to the concept of stiffness or
profile consistency observed in tokamaks. The major anomalous transport models based on ITG/TEM
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Abstract: In the past three years, the LHD) has revealed confinement properties as good as those of
tokamaks. And achieved beta value of 3.2 % has been attained, satisfying necessary condition to be
a candidate for a reactor core. However, a fundamental question remains; whether or not such high
performance is maintained in a collisionless regime as the electron temperature gets higher. Indeed,
the electron temperature remained below 4 keV for the past 3 years as if it were caught in the vicious
dependence of as predicted in low collisional regime. This paper reports that a plasma of 10 keV was
achieved in the 5th campaign of the LHD, carried out in 2001, resolving such a concern and opening a
new regime of extremely low collisionality. This regime of high Te has the the features of the ITB and is
obtained by achieving special experimental conditions.


