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Take n > 1.

e H,, == Hilb, (C?) = {I C C[z,y]|] is an ideal and dim(C[z,y]/I) = n}

» [Fo68, Thm. 2.9] : H,, is a smooth algebraic variety of dimension 2n.

» Hilbert-Chow morphism

o = (C)"/6n
I = Yoerqdim ((Cle,yl/D), ) b @

@ 8

(). [p] denotes the class of p in (C?)"/&,,
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e X, := reduced scheme associated with H,, X(c2y» /s, (C*)" ——— (C?)"

|
an Lﬂ'n
Hy ——— (C*)"/6n

» X, is an algebraic variety.

» [HO03, Thm. 5.2.1] The morphism p,, : X;, — H,, is flat (and by construction finite
of rank n!).

e P" .= p,, Oy, is a locally free sheaf over H,, of rank n! ~ the Procesi bundle.
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GL2(C) ~ H,,
7

Let GLy(C) act naturally on C? and &,, act trivially on H,,.

N
GL(C) ~ (C2)"

The morphisms p,,, oy, m, and f, are all (&,, x GLy(C))-equivariant.

n fn n
Hn X(c2yr/e, (C?)" —=— (C?)
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I - Main players

e Let I" be a finite subgroup of SLa(C) of order ¢ (ADE).
If HyX := {I € HE|Tr (C[z,y]/I) = x}, and

if A% := { all characters x of I" of degree n such that #,™X # 0}, then

Hy, = J[ HoX

XEAL
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I - Main players

Take x € A}.

@‘%F,X ~+ a vector bundle over Hj,”* whose fibers are (&,, x T')-modules.
n

Our Goal :

Study the fiber & as a (&, x I')-module, VI e H,X
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Lxo ; 3 3 Lixo _
The I.C. Hy2X? is zero-dimensional ~» Hy X = {I,,}.

Take (p1,...,pr,) € (C*\ {(0,0)})™ such that

V(i,5) € [1,my]%i# j=Tp;NTp; =0

Pol?
q:=Tp1,....Tpy,) € (C%H)™
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Fix x € Ap.
ry = 2dim (7—[5“) and xo 1= x — ryreg(l’) @
gr := degree of xq

Lxo ; 3 3 Lixo _
The I.C. Hy2X? is zero-dimensional ~» Hy X = {I,,}.

Take (p1,...,pr,) € (C*\ {(0,0)})™ such that

V(i,5) € [1,my]%i# j=Tp;NTp; =0

q:=(p1,...,I'pp,) € (CQ)TXE
p:=(0,9) € (C?)"
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Il - Reduction theorem

Fix x € Ap.

ry = 2dim (H£X> and xo 1= x — ryreg(l’) @

gr := degree of xq

The I.C. HEF’XO is zero-dimensional ~~ H},}XD = UL li-

Take (p1,...,pr,) € (C*\ {(0,0)})™ such that
V(i,) € [Lry]? i # 5= TpiNTp; =0
(Fpla s 7Fp7‘x) & (CQ)TXE

(0,9) € (C?)"
:= stabilizer of p in &,, x T

q:
p:
Sp

(2). reg(T") denotes the character of the regular representation of I'



Il - Reduction theorem

Theorem

There exists an isomorphism ¥ : S, = &, x I’ which endows PE"

with a S,-module
[1xq

structure, such that for each I € %E’X,

[@‘ﬂ S, xI’ - [Indg:xr (gﬁio)} S, xI! '
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Il - Type A & Combinatorics

For example if A = (3,2) F 5

T, := maximal diagonal torus of SLy(C).

HI1 are parametrized by partitions of size n.

Then I(39) = (x3, 2%y, %) € ”Hgl.

Fix £ > 1.
Cp: a primitive root of unity.
pe — C*

— — A1 =ll .
I' = pg < Ty generated by wy = diag(¢s, ¢, ) and To: W = G

12
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Take A F n.

ve: the f-core of \®

ge: the size of v,

r¢: the number of /-hooks to remove from A to obtain . = 5

Wen 1=
(ge+1,...,80+0)...(n-L+1,....,n) € Sy

Cgm o= <wg’n> and (95 : Cgm — C* s.t. Qg(wg,n) = Cg.
W =&y, x Cin < Gn

(3). the partition obtained from X\ by removing all hooks of length /.
13
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Il - Type A & Combinatorics

If M is a (&,, x pg)-module,

M} :=Hom,, (7}, M), Vie[0,£-1]

(2

Corollary
For each partition A of n and each i € [0,¢ - 1], one has the following equality :

(o0)] =[Sk, () me)]

Sn 7=0 (G2

14
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