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Defining the rational Cherednik algebra
The ring of differential operators

0 Oi(x1-x)—x1-01(x{)=(n+1)-x"—n-x"=1-x"
@ O1x =x101 +1

@ Ji1xo = X001

@ Ohxy = x10o

0 Ooxo = x000 + 1
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Defining the rational Cherednik algebra

Dihedral groups

D,: symmetries of regular n-gon

Rotations ripeta, reflections s;

D3Z 52 051 = noo
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Defining the rational Cherednik algebra
Dihedral groups

@ Unit normal vectors

< _ <27rj—27r> <27rj—27r>)
—sin [ ———— | ,cos | ———
n n

Samuel Rush Mentor Gus Lonergan Signatures in representations of rational Cherednik algebras



Defining the rational Cherednik algebra

b = span(01, 0)

h* = span(xy, x2)

S of reflections s € D,
as € b* unit normal
al €h

e 6 6 o o
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Defining the rational Cherednik algebra

For x,x" € h*, 0,0’ € h, s € S:
sxst= s(x), sOs = s(9), [x.x1=0[0,0]=0

[0,x] = (0,%) = > _ #(5)(9, a5) (e, x)s

seS
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The rational Cherednik algebra over D;
Example

O1x1 = x101 + [01, x1]
=x101 + (01, x1) — Z k(01, as)(af, x1)s

seS

3 3
=x101 +1— 514152 — 5%53
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The trivial representation

e 0—0
es—1

@ X — X
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Choosing a basis

oa:L\/éXZ
oc»_a:m\/g2
o gt
o f=2-i%

N
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Choosing a basis

(agx, x")y = <(X1\_[£X2)x,x’>
— () + (~ 53, 0)
= (25, 01X) + (x, 2x)
= (. (252))
= <X’ ﬁlxl>
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Choosing a basis

s(a) =e a,
s(@) = e?%6)q,
S(6) = &3
() = 5
[,B,O[] =1- ZHS,
seS
[8,a] = ke*Cs,
seS
[Ba Oé] = Z He_zie(S)sa
seS
[B.a]=1-— ZHS,
seS
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Signatures with D3
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Signatures with Dy, 4
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Hermitian form on Dy, 4

r=N-—r S&N—S)

<a a e s—l@N—s>

=s(a" taN-,

S
- <ar—1dN—r’ Z QN—JO—[]—I Z KGZ'H(N_S_J+1)>
Jj=1

N—s
+ <Oér716[Nfr7 Z aN*_]@j*l Z Ke2l€(N*Sﬁ]+1)>
=1
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Orthogonal Pairings

Theorem

If2n+ 11 r — t, then in the Hermitian form on the polynomial
representation of H(Dant1),

rdN—r t—N—t> _ O,

( ,ota

whereN,r,tEZZO, N>r, N>t a=x1—ixo, and @ = x1 + ixo.
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Basis element pairings

Theorem

If N <2n+1 and N — r < r, then in the Hermitian form on the
polynomial representation of Hy(Dapt1),

(araN=r araV=ry = (N - r)! (j—Z/i> )
1

Jj= seS

where N, r € Z2% N> r, a=x1—ixy, and & = x1 + ixo.
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Further questions

General description?

2n case?
K takes two different values.

Other representations?

Other reflection groups?
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