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Let M, 5" (n) denote the class of closed Riemannian n-manifolds M with

k< secM < K,
v < volM < V., and
d < diamM < D,

Diffeomorphism Stability Question. Given k € R, v,D > 0, and n € N, let
{"‘.fa}zil C ﬂi’sﬁ’c:p (n) be a Gromov—Hausdorff convergent sequence. Are all but
finately many of the M,s diffeomorphic to each other?

I will discuss on going project with Greg Chambers and Curtis Pro in which we
prove that the answer to the analogous question for Piecewise Linear Stability is
“ves”. In dimensions < 6, PL-homeomorphie manifolds are diffeomorphic, so this
implies that the answer to the Diffeomorphiam Stahility Question is “yes” provided
n < 6.

Together with Gromov’s precompactness theorem and the Grove Petersen-Wu
finiteness theorem, this yields the following finiteness theorem, which was previously

known in all dimensions other than 4.
Theorem: For any k € R, v > 0, D > 0, and n € N the class _-Wzi;i;”D (n)
contains only finitely many diffeomorphism types.
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