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Abstract: Periodic Floer homology (PFH) is an algebraic invariant associated to area-preserving
surface diffeomorphisms. Lee and Taubes have shown that PFH is isomorphic to a version of
Seiberg-Witten Floer homology, and so PFH links topology and dynamics in a novel and fruitful
way. We recently used this bridge to settle several longstanding problems in surface dynamics. I
will explain a bit about the ideas for this in the case of two of these problems: our resolution of
the Simplicity Conjecture, which states that the group of compactly supported area-preserving
homeomorphisms of the two-disc is not simple; and our resolution of a version of the smooth
closing lemma, which implies that a generic smooth area-preserving diffeomorphism of a closed
surface has a dense set of periodic points. A kind of Weyl law recovering the classical Calabi
invariant from the asymptotics of PFH plays a key role in both proofs. These are joint works
with Seyfaddini and Humiliere in the first case, and Prasad and Zhang in the second.
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