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In this note I’ve listed possible PhD topics that students could explore by doing a PhD with me.
However, I should point out that the way these things develop is as follows:

� I ave a number of rough ideas of problems I would like to work on, or think would be suitable
for a PhD student to work on.

� We begin with background reading to fill in any gaps and also to bring your knowledge up to
the “leading edge”.

� During this process, I get to find out what kind of maths you like and what you don’t and
we slowly converge on a suitable topic.

Also, it is quite typical that you work on more than one topic over the course of the PhD. Since
this is research, there is no way of telling at the outset whether some idea will work out or no. For
my PhD I worked on three quite different things, one of which I solved, another I am still currently
working on, and the third is something I would love to return to at some future date.....

1 PhD topics

Here are some topics that are of interest to me and would make suitable PhD projects. Most of
the projects below involve either symplectic singularities and their resolutions or the representation
theory of symplectic reflection algebras. The latter algebras, which were introduced by Etingof and
Giznburg [3], include rational Cherednik algebras; see also [1].

1.1 Resolutions of symplectic singularities Symplectic singularities appear naturally in rep-
resentation theory of non-commutative algebras. As such their geometry tells us a lot about the
representation theory of these algebras. Through work of Namikawa we now know a great deal
about symplectic singularities and their resolutions. However, there are still many open problems.
One of the most basic is to count, and explicitly construct, these resolutions. The goal of this
project would be to do so for some concrete, but interesting examples.

1.2 Geometry of quiver varieties Quiver varieties, first defined by Nakajima, play an impor-
tant role in geometric representation theory. They have a very rich geometry and are a large class
of examples of symplectic singularities. Though they have been well studied over the past 25 years,
there are still many interest open questions. The goal of the project would be to answer some of
these questions.
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1.3 Representation theory of symplectic reflection algebras Symplectic reflection algebras
were introduced by Etingof and Ginzburg around 2002. They are the analogue, for symplectic
quotient singularities, of the enveloping algebra of a semi-simple Lie algebra. They have a rich
representation theory and close connections to algebraic geometry and integrable systems. The
goal of this project would be to further develop the representation theory of these algebras.

1.4 Sheaves of Cherednik algebras Soon after Etingof and Giznburg introduced rational
Cherednik algebras, Etingof [2] showed that they belong to a much large family of sheaves of
Cherednik algebras that can be defined for any smooth variety and finite group acting on this
variety. In this generality, very little is know about the algebras. The goal of this project would
be to develop tools, as exist in the theory of D-module, to study these algebras. Hopefully one can
say something non-trivial about the representation theory of these algebras then.
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