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The ion temperature of plasmas in the TJ-II flexible heliac [1] has been measured
using two Acord-12 neutral particle analysers [2]. These analysers can scan the plasma
poloidally to obtain ion temperature profiles. The measurements presented were performed
during NBI plasma heating three similar magnetic configurations whose volume inside
their last closed flux surface is about 1 m3 and whose effective minor radius is 0.20 m. In
addition, their rotational transform at the centre varies from 1.49 to 1.7. Also, for the
configurations studied the rotational transform increases slightly from the centre to the
edge, since TJ-II is an almost shearless device, without giving rise to magnetic islands
inside the plasma volume.

The plasmas studied were created in hydrogen using two gyrotrons having a total
power of about 400 kW. The pulse duration was 250 ms and the power deposition profile
was off-axis in two of the configurations. In the other configuration the power deposition
profile was on-axis. In these discharges ~350 kW of neutral beam injection (30 keV, 150
ms) was used for additional plasma heating [3]. These plasmas were characterized by a
strong increase in plasma density during the NBI pulse and by the high fraction of power
absorbed by the electrons.

As shown previously, the ion temperature profile is flat in ECRH plasmas created
in the TJ-II [4]. In these new studies, this profile remains flat during part of the
ECRH+NBI stage. Both of theses stages are distinguished by low density (ne ≤ 8 x 101 8

m-3) and highly peaked electron temperature profiles. During the high-density
ECRH+NBI stage the plasmas have low electron temperatures while the ion temperature
profile changes from flat to peaked. This result suggests that NBI heating occurs within
the ρ = 0.5 effective radius.
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