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A4 k)L : Short closed geodesics and the Willmore energy

Christian Scharrer
WE . (University of Bonn)

Consider a surface isometrically immersed into Euclidean space with the topology of a
sphere. By a theorem of Birkhoff from 1917, such a surface contains a closed geodesic.

In general, this geodesic might be very short. Its length can of course be bounded below
by twice the injectivity radius of the surface. Lower bounds on the injectivity radius
however are hard to come by and often require strong assumptions. For instance, by a
theorem of Klingenberg from 1961, any closed surface whose Gauss curvature is pinched
between 1/4 and 1, is a topological sphere with injectivity radius of at least pi. In order to
obtain lower length bounds for closed geodesics, we recently discovered that the pointwise
bound of Klingenberg on the Gauss curvature may be replaced by a bound on the
Lebesgue 2-norm of the mean curvature. The latter is known as Willmore energy. In this
presentation, I will introduce the Willmore energy and explain how it can be used to obtain
sharp lower length bounds for closed geodesics, relating extrinsic with intrinsic geometry.
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