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RESEARCH INTERESTS

Quantum mechanics

+ Symmetries in the relativistic and non
relativistic theory

+ Relativistic wave equations
+ Localisation of relativistic particles

+ Properties of the Wigner distribution
function and the phase space
description

+ Quantum random walks

Biomathematical modelling
+ Elimination of drugs by the liver
+ Drug delivery through the skin

+ Flux-ratio theorems in membrane
transport

+ Urban growth

THE UNIVERSITY Faculty of Engineering,

Physical Sciences and Architecture

RESEARCH PROJECTS

Quantum random walks

As part of an international collaboration, we
are investigating the mathematical
properties of these recently discovered
structures in quantum mechanics, in
particular the associated rates of entropy
and entanglement increase.

Phase space description of quantum
mechanics

With colleagues overseas, we are
investigating the ways that quantum
symmetries are expressed in this
framework, and also the ways that
entanglement of quantum systems with
continuous degrees of freedom can be
quantified using properties of the Wigner
function.

Relativistic localisation

A causally well-behaved solution of the
localisation problem for the Dirac electron
has recently been developed. Further
properties are being explored.

Biomathematics

With colleagues in the School of Medicine,
we are extending our earlier work to develop
mathematical models of the way the liver
eliminates drugs from the blood, and of the
way drugs diffuse through the skin.
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