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We associate a monoidal category Hλ to each dominant inte-
gral weight λ of ŝlp or sl∞. These categories, defined in terms 
of planar diagrams, act naturally on categories of modules 
for the degenerate cyclotomic Hecke algebras associated to λ. 
We show that, in the sl∞ case, the level d Heisenberg algebra 
embeds into the Grothendieck ring of Hλ, where d is the level 
of λ. The categories Hλ can be viewed as a graphical calculus 
describing induction and restriction functors between cate-
gories of modules for degenerate cyclotomic Hecke algebras, 
together with their natural transformations. As an application 
of this tool, we prove a new result concerning centralizers for 
degenerate cyclotomic Hecke algebras.
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1. Introduction

The Heisenberg algebra plays a fundamental role in many areas of mathematics and 
physics. The universal enveloping algebra of the infinite-dimensional Heisenberg Lie al-
gebra is the associative algebra with generators p±n , n ∈ N+, and c, and relations

p+
n p

+
m = p+

mp+
n , p−n p

−
m = p−mp−n , p+

n p
−
m = p−mp+

n + δn,mc, p±n c = cp±n , n,m ∈ N+.

(See Section 4.1 for a more detailed treatment.) On any irreducible representation, the 
central element c acts by a constant. For a positive integer d, the (associative) Heisenberg 
algebra hd of level d is the quotient of this algebra by the ideal generated by c − d.

In [16], Khovanov introduced a diagrammatic monoidal category H that acts naturally 
on categories of modules for symmetric groups. He proved that the Grothendieck ring of 
H contains the level one Heisenberg algebra h1 and conjectured that the two are actually 
equal. This work has inspired an active area of research into Heisenberg categorification. 
Replacing group algebras of symmetric groups by Hecke algebras of type A led to the 
q-deformed categorification of [21], while replacing them by wreath product algebras led 
to categorifications of (quantum) lattice Heisenberg algebras in [10,25].

One remarkable feature of Khovanov’s category is that degenerate affine Hecke al-
gebras Hn appear naturally in the endomorphism spaces of certain objects. The group 
algebras of symmetric groups are level one cyclotomic quotients of these degenerate affine 
Hecke algebras, wherein the polynomial generators of Hn are mapped to the Jucys–
Murphy elements. It is thus natural to conjecture that suitably modified versions of 
Khovanov’s category should act on categories of modules for more general degener-
ate cyclotomic Hecke algebras. These modified categories should categorify higher level 
Heisenberg algebras and should encode much of the representation theory of degenerate 
affine Hecke algebras and their cyclotomic quotients.

On the other hand, cyclotomic Hecke algebras and their degenerate versions have 
appeared in the context of categorification before. In particular, Ariki’s categorification 
theorem ([1,5]) relates the representation theory of these algebras to highest weight irre-
ducible representations of affine Lie algebras of type A. In addition, Brundan–Kleshchev 
([3,4]) and Rouquier ([24]) have related cyclotomic Hecke algebras to the quiver Hecke 
algebras appearing in the Khovanov–Lauda–Rouquier categorification of quantum sln
([17,24]).

In the current paper we define a family of diagrammatic k-linear monoidal categories 
Hλ depending on a dominant integral weight λ of sl∞ (when k is of characteristic zero) 



Download English Version:

https://daneshyari.com/en/article/8896055

Download Persian Version:

https://daneshyari.com/article/8896055

Daneshyari.com

https://daneshyari.com/en/article/8896055
https://daneshyari.com/article/8896055
https://daneshyari.com

