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In LHD, conditions for the formation of internal
transport barrier for electrons (e-ITB) have been
investigated from the aspects of such as NB direction,
profile of rotational transform ¢, deposition region of
electron cyclotron heating (ECH)."” Recently the effect of
electron cyclotron current drive (ECCD) on the e-ITB
formation was reported.” In LHD 16th experimental
campaign, it was found that a synergy effect of ECCD and
NBCD also affect the profiles of electron temperature 7.

The magnetic configuration of the experiment was,
R, = 3.6 m with B =—1.375 T for second harmonic ECH
and ECCD. 77 GHz EC-waves injected from 9.5-U port (1
MW) and NBI#2 (counter (ctr), 3.7 MW) generated and
sustained plasmas from the timing ¢ = 3.3 s. Then co- or ctr-
ECCD by use of 77 GHz EC-waves injected from 2-O port
(0.76 MW) was additionally applied from ¢ = 3.8 s.
Direction of NB injection was switched from ctr (#2) to co
(#1, 5.6 MW) at t = 4.8 s. ECH from 9.5-U and ECCD were
terminated at 7 = 5.8 s. An example, ctr-ECCD case here, of
the ECCD discharges is seen in Fig. 1.

The variation of the electron temperature profile
obtained in the experiment is summarized in Fig. 2. When
both the CDs are in the same direction (ctr-NBCD + ctr-
ECCD or co-NBCD + co-ECCD), center-peaked T, profiles
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Fig. 1. Waveforms of T, (red) measured with
Thomson scattering diagnostics at R = 3.615 m and
line average electron density (blue) in the ctr-
ECCD discharge #115980.

are formed, while when the CDs are opposite (ctr-NBCD +
c0-ECCD or co-NBCD + ctr-ECCD), the profiles are center-
rounded. As the cause of the T, profile change, ¢ profile
and/or existence of the rational surface of m/n = 2/1 may be
excluded, because co + co and ctr + ctr cases work
oppositely for the modification of ¢ profile. Also, the time
constant of ~100 ms for changing the T profile (see Fig. 1)
is much faster than that of a few hundreds ms for changing ¢
profile. In the next experimental campaign in 2013,
obtaining the data set such as time evolutions of ¢ and
potential profiles will be tried to investigate the cause and
mechanism of the change in T, profile. This investigation
will also contribute to the study on the e-ITB formation.
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Fig. 2. Variation in the electron temperature profile in the co-ECCD (upper figures, #115978) and counter-ECCD
(lower figures, #115980) discharges at the timings of 3.5 s (left, no ECCD), 4.5 s (center, ctr-NBCD + ECCD)

and 5.5 s (right, co-NBCD + ECCD).

136





