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The deuterium operation was initiated in
the LHD in 2017 and we successfully extended
the high temperature regime in the LHD.

The new record of the ion temperature of
10 keV associated with the ion internal
transport barrier (ITB) was achieved due to the
upgraded NBI, several operational
optimizations such as the wall conditioning, the
quantity of the impurity, and the magnetic
configuration. In order to achieve higher 7; and
to sustain high 7; plasma, the EIC event must
be suppressed. The confinement improvement
with D also contributed to the increase in the 7.
From the systematic comparison of the
transport analyses between the high-purity H
and D plasmas with the several magnetic
configurations, the effective y was found to be
smaller in the D plasmas (FIG. 1). The impurity
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FIG. 1.

behaviour of the i-ITB plasmas was found to be
different between H and D. The shape of the
carbon density (nc) profile depends on the
magnetic configuration for D plasmas. The nc
profile became peaked intrinsically in the
inward-shifted configuration and was different
from the hollow nc profile so-called “impurity
hole,” which has been usually observed in the
i-ITB plasmas in the LHD using hydrogen.

With regard to the e-ITB plasmas, almost
the same profiles of the electron temperature
and the electron pressure between H and D
plasma were confirmed in spite of the
decreased ECRH power for the D plasma, this
was due to the reduction in the y. in D plasmas.
The GKV simulation showed the linear growth
rate of TEM/ITG significantly reduced in the D
plasma with e-ITB.
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The configuration dependence of (a) the peaking factor of the n. profile, (b) the peaking

factor of the nc profile, (c) dTi/dr.f, and (d) the effective y normalized by the gyro-Bohm factor.



