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On a finite-dimensional Riemannian manifold, the points conjugate to a given point along a given geodesic have finite

multiplicity and form a discrete set. In infinite dimensions, one can get infinite multiplicity and/or clustering of conjugate

points (e.g., on an ellipsoid in Hilbert space). However, a natural example of an infinite-dimensional manifold is the

volume-preserving diffeomorphism group of a finite-dimensional Riemannian manifold, which arises in the context of

ideal fluid mechanics. For a 2-sphere, the conjugate points along a rotation form a discrete set, so that it looks like finite-

dimensional Riemannian geometry. For a 3-sphere, the conjugate points along a rotation all have infinite multiplicity and

fill up the interval [π,∞). I will discuss these examples and how they generalize, and what these phenomena might mean

for fluid mechanics. (Received January 30, 2006)
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