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The H-1 heliac Major National Research Facility in the Research School of Physical Sciences at the Australian National University is a toroidal magnetic confinement device for the study of high-temperature fusion-relevant plasma physics.  The machine is equipped with a number of high-power (>100kW) systems for heating electrons and ions to temperatures of the order of 106 K by resonantly exciting them at their cyclotron frequency and harmonics.  This produces a population of energetic particles which then collisionally thermalize with the background plasma.
We have recently developed novel imaging systems that for the first time allow two-dimensional high-speed imaging of plasma ion temperature and flows based on the Doppler broadening and shifting of spectral emission lines.  These capabilities allow detailed study of the resonant absorption processes that heat ions, as well as ion energy transport processes.  The system also allows direct imaging of plasma flow fields which can vary in response to the changing ion temperature.

The project would involve the extension of the measurement techniques to allow extended velocity-space imaging of the ion velocity distribution function.  Power modulation methods will be used to explore the absorption and relaxation processes, while tomographic procedures will be applied for the extraction of local information about the 3-d plasma structure from the 2-d projection images.
