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In the last year, the NB injector currently in operation in the TJ-II heliac has been
operated with steadily increasing parameters. ECH plasma targets with line-average electron
densities ranging from 0.5 to 1.1 x 10 1 9 m-3 are produced with two gyrotrons (2x200 kW). The
maximum values of beam (H0) energy and current achieved so far (30 kV, 55 A) correspond to
an estimated port-through power of 400 kW. Maximum beam duration is 150 ms.

So far, density control with NBI plasmas has not been achieved. In most discharges
plasma density increases continuously as the beam is injected until a thermal collapse that
terminates the discharge is reached. The fuelling efficiency of the neutral beam, as measured by
the slope of the electron density temporal trace, seems to be essentially independent on the target
electron density when the neutral injection starts. On the other hand, the fuelling efficiency has
been found to decrease for off-axis ECH heating and, exceptionally, density plateaus longer than
100 ms have been achieved.

Values of central electron density up to 6.5 x 10 1 9 m-3 have been achieved with typical
central electron and ion temperatures of 200 and 130 eV, respectively. The energy content of the
best NBI plasmas attains values of 2.2 kJ, about a factor 2 larger than the typical ECH ones.

New experimental features are found in the high-density plasmas achieved with NBI
heating. Negative radial electric fields are measured by the HIBP (gradient region) [1,2] and
probe (edge) [3] diagnostics, in agreement with the poloidal plasma rotation measured by
spectroscopy. Ion temperature profile changes from flat (ECRH) to peaked (NBI) [4]. High
frequency modes (200-300 kHz) with frequency decreasing with density and species mass are
observed. They disappear as density profile becomes increasingly peaked. In view of the low
shear of TJ-II, they are good candidates for Global Alfven Eigenmodes related to the main
resonance (n/m = 3/2 or 5/3 depending on the magnetic configuration). Reflectometer results
show that the mode is located at ρ = 0.5-0.6.

Evaluations of the neutral beam power losses (shine through) and power absorption
are being done in order to estimate the energy confinement time in NBI plasma discharges and
compare it with previous results found in ECH plasmas [5].
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