Aiguille du Midi

Departure: 12h55 at the Amis de la Nature

@ Consequently: please be ready to pick your lunch bag at the
restaurant at 12h30

e VERY COLD!!!

Sun glasses...

Pay individually in Chamonix for the lift (around 42 euros)

The bus is paid by the conference
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@ Our construction depends on an “uncontrolable” choice
@ We don't get the partial order

@ Hard to compute (one month for completing B5)

Strengths.
@ shares many properties with KL-two-sided cells
@ The semicontinuity is trivial
@ Coincide with KL two-sided cells for Ay, B>, Go
@ Very flexible (tons of notions of cells)
@ Geometric methods
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o dimc V < 0
o W C GL¢(V)
o |W| <

W = (Réf(W)), where
R&F(W) = {s € W | codime Ker(s — Idy) = 1).

€ ={c:R&f(W)/~ — C}
C:% —C, c—cs
C[%] = S(€™) = Cl(Cs) seref(w) ]

(]

if s € Réf(W), let s € V* and & € V be such that

Ker(s —Idy) = Ker(os) and Im(s —Idy) = Ca.

o e: W — C*, w det(w).
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[X))/] — Z (1—&(5)) Cs <X,OCS> . (“!>y> s

V
SER&F (W) {ots, o)
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Freeness

o P=CEICIVIW®CIVI"Y < ZH) =Q
@ H is a free P-module of rank |W/|3

@ @ is a free P-module of rank [W/| (in particular, Q is
Cohen-Macaulay)
o Satake isomorphism: the natural map @ — Endy(He) = (eHe)®P
is an isomorphism (with e = W > wew W)
e H~ Endg(He)
Graduation(s)
NXN(

@ N x N-graduation : deg

) = (1,0), deg"™*"(v*) = (0,1),
deg™M(W) = (0,0), deg™ (%) =

( 1).
Specialisation

@ H. is not N x N-graded

@ @ and Q. are normal integral domains
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Example: specialisation at c=0

@ Hy=C[V x V*] x W and @y = C[V x V*]W
@ Hpe ~ C[V x V*]

o C[V x V¥ x W = End¢yxy«w(C[V x V*]) (because W does not
contain any reflection... for its action on V' x V*)
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Restricted Cherednik algebra (Gordon, 2003)

Take ¢ € € and let

Ho =Cw e CV°MW) = w x C[v]°™) c H..

Six € Irr(W), let #c(x) =Hc ®5- V Then (Gordon):

e ./.(x) is indecomposable W|th a unique simple quotient Z.(x).
o Irr(W) — Irr(He), X — Z-(x) is a bijection.

Jo(He) ~ ZIrr(W).

Calogero-Moser families

The c—CangeQ—Moser families are the subsets of Irr(W) corresponding to
the blocks of H..
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Restricted Cherednik algebra (continued)

Let Q- = Cco0 ®p Q. Then
Qc C Z(H,)
but, in general, the inclusion is strict. However (Miiller)
Idempr(Qc) = Idemp (Z(H,)).

Theorem (B.-Rouquier 2010)

If F is a Ca!ogero—Moser family corresponding to a primitive idempotent
b € Idem,(Qc.), then

dimc Qb= )  x(1)%

XEIrr (W)
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Let M be the Galois closure of the extension L/K and let
G = Gal(M/K) and H = Gal(M/L).
Then, as [L : K] = |W/|, one gets

|G/H| =[W]|.
Then
MeklL — EBgHEG/HlVI
m@k! +— ©Oguec/mnmgll).
So
MH =~ ©gpe/nMatw (M)
and

Irr(MH) «— G/H.

[ Irr(MH)| = |G/H| = [W|
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Do = Gge={g € G| glt) =ro}
lh=Gy ={geG|[VreR, glr)=r mod o}
Then
Gal(kr(ro)/kp(po)) =~ Do/ lo.

But, since pgQ € Spec(Q), we also have:

0o G=Dy-H=H-Dy

o Io =1

@ kr(ro)/kp(po) is the Galois closure of kqo(qo)/kp(po).

But
kp(po) ~ C(V x V)WXW < ko(q0) = C(V x V)W c C(V x V*).
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G/H and W? (continued)

So
Do =~ (W x W)/AZ(W)

Do N H ~ AW/AZ(W)
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G/H and W? (continued)

So
Do =~ (W x W)/AZ(W)

Do N H ~ AW/AZ(W)

and so
W (W x W)/AW «— Dy/(Dy N H) «—— G/H «— TIrr(MH).

Ho(MH) ~ ZW

and the decomposition map (modulo t.) gives a map

Ho(He)

dec.

0(MH)
Z

w ZIrr W
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Conjecture (Gordon-Martino 2006, almost true)

If (W,S) is a Coxeter system and if ¢ is real-valued, then the
c-Calogero-Moser families coincide with the c-Kazhdan-Lusztig families.

True in types A, D, dihedral; type B and some c's, type F4 for generic ¢’s
(Gordon-Martino, Bellamy,...)

Conjecture (B.-Rouquier 2010)

If (W,S) is a Coxeter system and if ¢ is real-valued, then there exists a
prime ideal t. lying above p. such that the c-Calogero-Moser cells coincide
with the c-Kazhdan-Lusztig two-sided cells. Moreover, if T is a
CM/KL-cell, then

Irr(rjM(W) = IrrlriL(W).
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Aiguille du Midi

Departure: 12h55 at the Amis de la Nature

@ Consequently: please be ready to pick your lunch bag at the
restaurant at 12h30

e VERY COLD!!!

Sun glasses...

Pay individually in Chamonix for the lift (around 42 euros)

The bus is paid by the conference
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