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Abstract: Matroids are central objects in combinatorial algebraic geometry due
in part to a fundamental relationship between them and the Grassmannian. For
example, torus orbit closures in the Grassmannian for a natural torus action cor-
respond exactly to matroid base polytopes. These toric varieties are almost never
smooth. One may extend this action further to flag varieties and the resulting
toric varieties correspond to flag matroids. For any rank r matroid M, there is
a canonical flag matroid by taking the sequence of each matroid Mk given by
all independent set of size at most k in M. We call such a flag matroid full, and
the key result I will present is that toric varieties for full flag matroids are al-
ways smooth. I will furthermore present a complete combinatorial description of
their moment polytopes using a connection to toric quotients, nestohedra, and a
recent construction introduced by me, De Loera, Lütjeharms, and Sanyal called
the pivot rule polytope. Based on joint work with Raman Sanyal.


