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Abstract: I will introduce a conjecture that I call the Two Hyperplane Con-
jecture, saying that an isoperimetric surface that divides a convex body in
half by volume is trapped between parallel hyperplanes. Emanuel Milman
has shown that in its strongest, dimension-independent form, my conjecture
implies the Hyperplane Conjecture of Kannan, Lovasz and Simonovits in the-
oretical computer science, which says that the area of such an isoperimetric
surface is comparable, by an absolute constant independent of dimension and
the convex body, to the area of some hyperplane dividing the convex body in
half. Their conjecture is closely related to several famous unsolved problems
in high dimensional convex geometry. But unlike the hyperplane conjecture,
the two-hyperplane conjecture has significance even in low dimensions.

I will relate the conjecture to qualitative and quantitative connectivity
properties and regularity of area-minimizing surfaces, free boundaries and
level sets of eigenfunctions, and report on work in progress with Guy David.
The main theme of the talk is that the level sets of least energy solutions to
scalar variational problems should be as simple as possible, but no simpler.



