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Geometry of orbits of path group actions
induced by Hermann actions
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As a generalization of submanifolds in Euclidean spaces, we can consider subman-
ifolds in Hilbert spaces. In 1988, R. S. Palais and C.-L. Terng introduced a suitable
class of submanifolds in Hilbert spaces, namely proper Fredholm (PF) submanifolds.
By definition, the shape operators of PF submanifolds are compact self-adjoint op-
erators. Moreover, the infinite dimensional differential topology and Morse theory
can be applied to PF submanifolds. They gave examples of PF submanifolds which
are orbits of the gauge group actions. After that, the relation between those ac-
tions and affine Kac-Moody algebras was studied by R. S. Palais, C.-L. Terng, E.
Heintze and G. Thorbergsson. Later, E. Heintze introduced the concept of affine
Kac-Moody symmetric spaces, which are infinite dimensional analogues of finite di-
mensional Riemannian symmetric spaces. In this talk, I will explain foundations
of PF submanifolds and their relation to affine Kac-Moody symmetric spaces, and
introduce my recent results concerning the submanifold geometry of orbits of gauge
group actions.
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