Development of a sensitive microwave probe for plasma magnetic fluctuation studies
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A magnetized plasma is a birefringent medium.  The degree of birefringence depends on the plasma density and the strength of the magnetic field which gives rise to the refreactive index anistotropy.  This birefringence causes a Faraday rotation of the polarization vector of a microwave beam that propagates through the plasma. In recent years it has become a standard technique to measure this rotation and so determine the strength of the embedded plasma magnetic field.

In this project you will be exploring a new way of using microwave radiation to sensitively detect magnetic field fluctuations associated both with Alfvenic plasma instabilities excited in the H-1 heliac as well as those associated with small currents driven in the plasma by the 7MHz  radio-frequency heating system.  This will be a challenging  and exciting project with the promise of offering new insights into plasma waves and heating mechanisms.
