Motivation

Both rational Cherednik algebras and Iwahori-
Hecke algebras are structures that appear exten-
sively in the study of representation theory.

Wouldn't it be nice to have a way of linking the two?

Rational Cherednik algebra module

generated by x,y, ty act on C[z]-span{ey, ..., e }

1: KZ functor [Gin+03]

Iwahori-Hecke algebra module

generated by T act on C-span{e,...,eq}

An answer is the Knizhnik-Zamolodchikov functor.

Complex reflection groups

Let V' be a C—vector space.

A linear transformation s is a complex reflection if
it fixes a hyperplane H € V.. A complex reflection
group W Is generated by complex reflections.

/ hyperplane H

KZ functor for rational Cherednik algebras
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Rational Cherednik algebras

Let W be a complex reflection group acting on a vector space V.
Let parameter c, € C for each reflection s € IV, such that ¢, = ¢4, for all w e WW.

Consider the following two very similar algebras:

An algebra D(V') x W is generated by
z,0,,t, forz eV yeV* weW with

A rational Cherednik algebra H is generated
by z,y,t, forx eV, yeV* welV with

twt = (W)ty, twOy = Ouy)tu
0,x = x0, + (T,y).

tor = (wx)ty, tuwy = (wy)t,

yr =xy + (:lj, y) - Z Cs<x7 &;)(043, y>ts- [Gri10]
seR '

Proposition: H and D(V') x IV are isomorphic as algebras via

1
Y= Oy - Z cs{avs, y)—(1 = 15).
seR s

[Gin+03, Theorem 5.6]

Construct RCA-modules

For each representation (E,7) of W, where E = span{ey,...,eqs} and 7w: W — GL(FE),
a RCA-module can be induced with
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An example: cyclic groups

Consider a cyclic group of order r
W={1,t, ...t | t=1}
acting on vector space V' = C.

The corresponding RCA H is generated by z;, v, ¢ with
x1 = Cait, tyr =t

r—1

Y121 =1y + 1 — Z co(1 - Cg)tg where ( = el
(=1
From the RCA-module induced by the regular representation

of W, we solve the PDEs to find
r—1
fi= aakj:c]fjej where k; = Z c(C=1).
(=1
Then, the monodromy matrix for reflection t ¢ W' is

_ C‘kO -
T1 = )

CT—l—]{T_l

This produces a Hecke rﬁodule where thé Hecke algebra gen-
erator 7 acts by the matrix above and satisfies Hecke relation

r—1

with parameters ¢; = (V7).
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Let ay € V' be a basepoint.
Forj=1,2,...,d, let f; be an element of a RCA-module such that

Oyf;=0 VyeVr and fi(ao) =e;.
l !

Pick a vector o, orthogonal to H, which is also an partial differential equations initial conditions
eigenvector of s. From the dual vector space VV*, we

then choose oY : V' — C such that ker(aY) = H.
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st=r-a (r)as VrelV.




