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School of Physics

PhD studentship (start date 01.10.2008):

The research group studies quantum phenomena in nanostructures and nanomaterials using optics, i.e. lasers, and magnetotransport. The projects we wish to pursue include:
(i) The spin Hall effect in two-dimensional hole systems
We are investigating spintronic type phototransport effects in two-dimensional hole systems.  Spintronics effects are interesting from the perspective of quantum computing. The photoinduced anomalous Hall effect is closely related to the spin Hall effect where, due to the passage of current, charge carriers with up and down spins migrate to opposite sides of the sample. In our case, due to the optically created polarisation of the hole spins, a Hall voltage can be measured, in the absence of a magnetic field, on passing a current across the sample. We would like to investigate this effect further in a number of different samples whilst varying the experimental conditions.
(ii) The effects of controllable disorder on a two-dimensional electron system
The physics of two-dimensional electron systems (2DESs) has always been influenced by the residual disorder in the sample. Understanding disorder is one of the central problems of condensed matter physics. We have invented a new method to create controllable artificial disorder in 2DESs. As it is based on patterned laser light irradiation, it can be varied without changing the sample. So the effect of disorder can be separated from all other properties. This  opens a whole new field of study into effect of controllable disorder on the physics of 2DESs. There are a large number of possible future experiments using this technique which we wish to pursue. 

(iii) Optical investigations of graphene
Graphene (a single layer of graphite) is a new 2D system which is now attracting enormous attention because of its intriguing properties and potential applications in carbon-based electronics.  It is a zero-gap semiconductor and its charge carriers have zero effective mass and therefore move relativistically. This makes the study of relativistic quantum mechanics, normally a rather exotic activity, potentially accessible using the experimental techniques available in our laboratory. We plan to study graphene and similar 2D crystals using photoluminescence and Raman spectroscopy.
The prospective candidate should have a Bachelor or Master’s Degree in physics (or equivalent) and should send a short CV to Dr. Annette Plaut (A.S.Plaut@exeter.ac.uk).

Application deadline December 2007.

