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Abstract

The determination of the plasma confinement propertiesdemand data as the
electron temperature, the ionic and electrondensity profiles and the radiative
emissivity profiles. Thefocus of this thesis is the importance of radial profiles
inspectroscopic diagnostics applied to the EXTRAP-T2Rreversed-field pinch.

EXTRAP-T2R is a resistive shell reversed-field pinch with amagnetic
field shell penetration time much longer than therelaxation cycle time scale.
Significant improvements inconfinement properties derived by quantitative
plasmaspectroscopy in the vacuum ultraviolet are observed compared tothe
previous device EXTRAP-T2. The low level of magneticturbulence and the
good magnetic surfaces in the edge regionexplain this observed improvement.
A current profile controlexperiment reduces the stochastic transport, which
is connectedto the dynamo, and improves the confinement in EXTRAP-T2R
evenmore.

A comparison of the electron temperature estimated by usinga ratio of
line intensities from the same ionization stage ofoxygen and the Thomson
scattering system shows that thedifference is explained by the different spatial
dependence ofthe excited state populations and the corresponding emissivityof
these spectral lines. A collisional radiative model givesestimates for radial
profiles of impurities which are notmeasured in EXTRAP-T2R. The estimated
profiles can in turn beused to determine the radial profile of the effective
ioncharge, the emissivity and finally the radiative power. Asinput, the model
uses radial profiles.

Neutral hydrogen is predominantly present in the boundaryregion of
the plasma. Spectroscopic investigations in this areashow very asymmetric
spectral lines of hydrogen due to themovement of atoms. The velocity of the
hydrogen atoms dependson the type of plasma-wall interaction and their
measurementhelps to identify the different interaction processes. Theexistence
of hydrogen molecules in the edge complicates theinterpretation of the line
shapes and on the determination ofthe particle confinement time.
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