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Abstract

To further the understanding and knowledge about fusion plasmas and their
behaviour during different conditions, it is important to be able to collect
information about the plasma and the processes occurring within it. Visible
spectroscopy, or the study of the visible wavelength light emitted by the
plasma, is a useful tool in this search for knowledge.

This thesis is based on experiments where visible wavelength light has been
measured and analysed in order to determine quantities about the emitting
source. Doppler shift measurements of spectral lines have been utilised to
determine the toroidal rotation velocities of plasma impurity ions and to study
the correlation with mode rotation and the effect of active feedback control
of the resistive wall modes. Information on the impurities present in the
plasma has been determined and the calibrated intensities of spectral lines has
yielded impurity concentrations, particle fluxes and electron temperature and
densities. Ion temperatures have been determined from Doppler broadening
measurements.

The measured vibrational and rotational band structure of deuterium
molecular spectra has been analysed in order to calculate rotational and
vibrational temperatures, relative populations and molecular particle fluxes.
The effect of the molecular flux on simple calculations of atomic flux has also
been studied. Specific molecular states and transitions of deuterium have
also been probed with synchrotron radiation to study the level and transition
energies.

The measurement and analysis of visible wavelength light has been
demonstrated to be a sensitive diagnostic tool in the quest for increased
knowledge about fusion plasmas and molecular structure.
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