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1. General linear groups in the Verlinde category, (in preparation).

Abstract: We study the finite length representations of the affine group schemes GL(X) for X
an object in Verp and build a highest weight theory for these groups.

2. Harish-Chandra pairs in the Verlinde category, (in preparation).

Abstract: We construct an equivalence between the category of affine group schemes in the
Verlinde category and the category of Harish-Chandra pairs in the Verlinde category.

3. D-modules on the cyclic quiver and representations of the cyclotomic rational
Cherednik algebra, (in preparation)

Abstract: We study a family of functors from the category of equivariant D-modules on the
space of representations of the cyclic quiver with l vertices to the category of representations of
the rational Cherednik algebras associated to the complex reflection groups G(l, 1, n). We show
that the Fourier transform of modules supported on the nilpotent cone of the quiver are sent to
representations in category O and irreducible D-modules go to irreducible objects in category O.
We compute the highest weights of the images of the irreducible D-modules under this functor
and use this to compute some character formulas for the D-modules.

4. Computations in symmetric fusion categories in characteristic p, (with P. Etingof and
V. Ostrik), Int. Math. Res. Not. (2017).

Abstract: We study properties of symmetric fusion categories in characteristic p. In particular,
we introduce the notion of a super Frobenius-Perron dimension of an object X of such a category,
and derive an explicit formula for the Verlinde fiber functor F (X) of X (defined by the second
author) in terms of the usual and super Frobenius-Perron dimension of X. We also compute the
decomposition of symmetric powers of objects of the Verlinde category, generalizing a classical
formula of Cayley and Sylvester for invariants of binary forms. Finally, we show that the Verlinde
fiber functor is unique, and classify braided fusion categories of rank two and triangular
semisimple Hopf algebras in any characteristic.

5. Hilbert basis theorem and finite generation of invariants in symmetric tensor
categories in positive characteristic, Int. Math. Res. Not. (2016).

Abstract: In this paper, we conjecture an extension of the Hilbert basis theorem and the finite
generation of invariants to commutative algebras in symmetric finite tensor categories over fields
of positive characteristic. We prove the conjecture in the case of semisimple categories and more
generally in the case of categories with fiber functors to the characteristic p > 0 Verlinde category
of SL2. We also construct a symmetric finite tensor category sVec2 over fields of characteristic 2
and show that it is a candidate for the category of supervector spaces in this characteristic. We
further show that sVec2 does not fiber over the characteristic 2 Verlinde category of SL2 and then
prove the conjecture for any category fibered over sVec2.

6. Semigroup Conjectures for Central Semidirect Product of Rn with Rm (with K. Lui
and V. Nitica), Topology Proc. (2015).

Abstract:



In this paper we prove two new results about closed semigroups in the family of solvable groups
Hmn that are semidirect products of Rm and Rn, and for which the structure homomorphism
maps nontrivially into the center of Aut(Rn). The first result states that the closure of a
semigroup generated by a set in Hmn that is not included in a maximal semigroup with nonempty
interior is actually a group. The second result states that among the subsets of Hmn that are not
included in a maximal proper semigroup, those that generate Hmn as a closed semigroup are
dense. Results of this nature were obtained before only for abelian and nilpotent Lie groups and
their compact extensions. As an application of the technique developed in the paper, we find the
minimal number of generators as a closed group and as a closed semigroup of Hmn.


