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Categorification via blocks of modular
representations for sln

Vinoth Nandakumar and Gufang Zhao

Dedicated to our friend, Dmitry Vaintrob

Abstract. Bernstein, Frenkel, and Khovanov have constructed a categorification of tensor products
of the standard representation of sl� , where they use singular blocks of category O for sln and trans-
lation functors. Here we construct a positive characteristic analogue using blocks of representations
of sln over a field k of characteristic p with zero Frobenius character, and singular Harish-Chandra
character. We show that the aforementioned categorification admits a Koszul graded lift, which
is equivalent to a geometric categorification constructed by Cautis, Kamnitzer, and Licata using
coherent sheaves on cotangent bundles to Grassmanians. In particular, the latter admits an abelian
refinement. With respect to this abelian refinement, the stratified Mukai flop induces a perverse
equivalence on the derived categories for complementary Grassmanians. This is part of a larger
project to give a combinatorial approach to Lusztig’s conjectures for representations of Lie algebras
in positive characteristic.

1 Introduction

In [�], Bernstein, Frenkel and Khovanov categorify the action of sl� on the tensor
product (C�)⊗n using singular blocks of category O for sln . In [��], Frenkel, Kir-
illov and Khovanov show that the classes of the simple objects in these represen-
tation categories match up with the dual canonical basis in (C�)⊗n , specialized at
q = �. These results can be used to give a combinatorial approach to the Kazhdan–
Lusztig Conjectures in type A, and categorical techniques have since been used
widely in representation theory. In the present paper, we extend this approach to
representation categories of Lie algebras in positive characteristic. We show that the
resulting categorification can be equipped with a Koszul grading, using the theory
of geometric categorical actions developed by Cautis, Kamnitzer, and Licata and
geometric localization theory developed by Bezrukavnikov, Mirković, and Rumynin.
In § �, we discuss some open questions and give a summary of the sequel [��] based
on the techniques developed in the present paper.

Categorification refers to the idea of lifting algebraic, and representation theoretic,
structures and maps to the categorical level. In particular, given a linear map between
two vector spaces, the vector spaces are lifted to categories, and the linear map is
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