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Bene, Penner and the principal investigator discovered fatgraph Magnus expansions,
which connects a combinatorial structure of a Riemann surface directly to some
algebraic aspects of the mapping class groups. The principal investigator also
discovered a new analytic invariant of a closed Riemann surface to describe how
curved the moduli space of Riemann surfaces is. Kuno and the principal investigator
discovered a new connection between two refinements of the intersection form on a
Riemann surfaces, the Goldman Lie algebras and the Lie algebras of symplectic
derivations. As an application, they proved a non-commutative analogue of the
Picard-Lefschetz formula.
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