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Atiyah and Botts famous work on the Yang-Mills functional shows that the
space of flat (unitary) connections on a trivial bundle over a Riemann surface is
highly connected. For higher dimensional manifolds, the picture is very different.
First, Ill explain how certain homotopy classes in the gauge group of a flat bun-
dle E can be used to construct non-trivial homotopy classes in the space of flat
connections on E (this is joint work with Tom Baird). In particular examples,
such as the Heisenberg manifold and the Hantzsche-Wendt manifold, it is possi-
ble to construct homotopy classes that do not come from the gauge group. To
explain these examples, 11l introduce methods from stable representation theory:
deformation K-theory, the deformation representation ring, and the topological
Atiyah-Segal map.
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