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My research has been various areas of mathematical physics, especially
in statistical mechanics and quantum field theory. Here are the main areas
of interest:

1. conformal field theory/ string theory

Conformal field theory is massless quantum field theory on a Riemann
surface. This has many special features not found in general field
theories. It has applications to the study of critical phenomena for
two dimensional statistical mechanical systems. But the main interest
is as a framework for string theory - a model for elementary parti-
cle physics which gives structure on a very small scale - about 10−33

cm . (Contrast the more well-established quantum field theory which
models physics on a scale down to about 10−16 cm )
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2. renormalization group

Many problems in statistical mechanics and quantum field theory can
be formulated as the evaluation of integrals of certain densities over
infinite dimensional spaces. The renormalization group (which is not
a group) is a technique for breaking this up into a series of finite
dimensional integrals and tracking the corresponding flow on densities.
This has been useful for studying critical phenomena in statistical
mechanics. It has also been a powerful tool in the construction of
quantum field theory models.
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3. quantum field theory on manifolds

The general problem is to construct and study quantum field theories
on a manifold with a Lorentzian metric, usually with a linear field
equation. This is a nice testing ground for combining the somewhat
antagonistic features of quantum field theory and general relativity. It
has potential applications to black hole physics and cosmology.
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