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Study of the topology of gauge groups
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Let G be a topological group, and let P be a principal G bundle over a space
X. The gauge group os P is, by definition, the topological group of all automorphisms of P. The
classifying space of the gauge group of P is naturally homotopy equivalent to the connected
component of the mapping space map(X,BG) containing the classifying map of P. On the other hand, the
gauge group of P is closely related with Samelson products in G, which are defined by the
commutator map of G. Then the study of gauge groups is an analysis of mapping spaces by applying
group theoretic techniques. Our research aims to classify homotopy types of gauge groups by
analyzing Samelson products. In this year, we classified the p-local homotopy types of gauge groups
of principal Sp(n)-bundles over a 4-sphere by applying KO-theory. This results has a strong impact
so that it has already applied in some work.
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