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Abstract: Andrews recently defined two combinatorial objects (k-marked
Durfee symbols and the smallest parts partition function) that are connected
to weighted moments of Dyson’s rank. He used these connections to de-
rive generating functions and prove Ramanujan-type congruences for these
objects.
The main results of this talk explain these objects from an automorphic forms
perspective, building on recent work of Bringmann and Ono showing that
Ramanujan’s mock theta functions give examples of weak Maass forms (up
to explicit error integrals). In particular, the generating functions for the k-
marked Durfee symbols and smallest parts partition function are quasi-mock
theta functions, which are derivatives of weak Maass forms that satisfy various
differential equations. One key consequence is that the Durfee symbols and
smallest parts function satisfy infinite families of congruences, similar to those
that have recently been shown for the Andrews-Garvan crank and Dyson’s
rank.
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