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EX/C3-3 Studies of Current Profile Optimization and Influence of Electron Heating towards
Advanced Tokamnak Operation on JT-60U

S. Ide, Japan Atomic Energy Research Institute, Naka, Japan
Contact: idefinaka.jaer~go.jp

Abstract: Results of studies towards steady state operation of an advanced tokarnak accompanied by
an internal transport barrier (ITB) concerning fusion relevant conditions on JT-60U are presented. The
major results are; 1) High confinement improvement at high normalized density regime which is expected
in the ITER steady state operational scenario was obtained in a reversed magnetic shear (RS) plasma
under full non inductive current drive (CD). In the discharge, capability of active current profile control
was also demonstrated. 2) Influence of dominant electron heating, or T,/T > 1 condition, on the ITB
was investigated, and it was found that in RS plasmas the confinement improvement by the TBs could
be maintained. On the other hand, it was found that the Ti ITB could be degraded by dominant electron
heating. These results have been obtained utilizing a variety of heating/CD systems, positive/negative-ion
based (P/N-) NB, ECRE, LHR1F, ICRE, equipped on JT-60U. They enable to explore reactor relevant
regime in which electron heating by alpha particles is dominant.
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Abstract: In JET advanced tokamnak research mainly focuses on plasmas with internal transport bar-
riers (ITBs), generated by modifications of the current profile. The formerly developed optimised shear
regime with low magnetic shear in the plasma center has been extended to deeply reversed magnetic shear
configurations. ITBs occur at much lower access powers. The achievement of high fusion performance
is reported in deeply reversed magnetic shear configuration. The generation of plasmas with wide ITBs
in this configuration has allowed an extension of the accessible normalised toroidal beta at high magnetic
field. We report on the successful sustainemnent and control of the electron and ion TB in full current drive
operation with a large fraction of bootstrap current. Progress towards the steady state capability of ITB
plasmas includes techniques to avoid strong ELM activity and the newly developed real time control of the
local TB strength. Thanks to the real time control of the ITB characteristics the improved confinement
state is maintained in a more reproducible and stable manner in quasi-stationary conditions.
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Abstract: In JET plasmas with internal transport barrier (ITB) the behaviour of metallic and low-Z
impurities (, Ne) was investigated. In ITB discharges with reversed shear, the metallic impurities accu-
mulate in cases with too strong peaking of the density profile, while the concentration of low-Z elements
C and Ne is only mildly peaked. The accumulation might be so strong, that the central radiation approxi-
mately equals the central heating power followed by a radiative collapse of the transport barrier. The radial
location with strong impurity gradients (convective barrier) was identified to be situated inside (not at!)
the heat flux barrier. Calculations of neo-classical transport were performed for these discharges, including
impurity-impurity collisions. It was found, that the observed Z-dlependence of the impurity, peaking and
the location of the impurity "barrier" can be explained with neo-classical transport. ITB discharges with
monotonic shear show less inward convection and seem to be advantageous with respect to plasma purity.


