
 
Luantitations in charp Lecture to

RCA's lifting D to characteristic l

e Recap Xp Hilton F Wehave a Gmequivariant vectorbundle

Pg on X W EndPg F v3 Sn asgradedFlushalgebras
Ext PgPg o ti o
Need to lift P to chare Steps to dothis

lil P isdefinedoverFg Pg onXp
Iii S alg extension of k w residuefieldFg M Ker S F
completion S Is formalneigh2 ofXp inXs formal scheme

CandeformPg to a Gmequiv't vector bundle Is on Is 6k
Ext PgPg o is9,2 Thx to Gmequive can extendPs to
vector bundlePg onXs

iii Use Seo 0 no Pa

Want toshow End Is theMadic completion ofSEV Sn
We know End Is OgFg F v Sn

Rem In defin of Precesibundle twonormalization conditions
achieved by twisting w line bundlepassing to dual more

equivariance W r t T Q so far onlyhaveequive wv t
diagonal Q Torecover Fequivariance to track the construction

Lect or use classification uniqueness
T



1 Rational Cherednik algebras
Slight change of setting Before5 0 Cartan inoh
NowGreten repn ofSn now irreducible Cartan in84
Vbelt R 2400 gu T R g gh XY
led X new XxDt Have Procesibundle on new X P
old P e new P Opt
He F V S I'm interested ingradeddeformations ofHo

gradedalgebras Hp overFlp p is finitedimevectorspace st
Hp is freeeverFly
picFp has degree 2
Hp p I Ho asgradedalgebras

Turns out I universal such deformation He ever FCtc
Universal means I p Spang It c linearmap gradedalgebra
iso Hp Elp getatt ofdeformins ofHo

HeE T v SnCt c
Myy

Exx 3 0 yye5xx'e5
Cyx stay n cEjfiftp.yijyjllijp

coordinatesed ESnuniversalRCA

Howto see universalproperty computation of suitablegraded
components of HH FCV Sn i 12,3

Tre Fu they H It o c 8 mettere e FsnEsteFSn



Fact1 EtingetGinzburg TFAE
i eHope is commutative

in Eso

Notation Hc He t

2 DeformationofHilbertscheme geometricmeaningof th
z center of g oh scalar matrices
35103 j g CT R
Fact2 all Gorbits in ju s are free so closed
affine variety j J G Calogero Moserspace

Universal reductions Xz gu z 106 Yz j z f
Xz Yz z
Thefiberof Xz over l is X ever 3 to it's j s h

i Yz y i i i i i

Ta XzYz containing contracting torus

Thm EtingotGinzburg I gradedalgebra isomorphism
F Yz settee linear Ic j deforms F y ethe

h Toextendthis to isomorphism w targetHe



Since Ext P P so for is9,2 can uniquelydeform it toformal

nghdof X inXz then use Gmequine toextendto Xz Denote
the result by Pz Notice

Ext PzPz o f i e
End B 3

1 I EndP Ho

Thm I L EndPg I th an iso ofgrededFly settee
algebras and of deformations ofHo

Sketchofproof EndPg is deformation of Ho Useuniversal
property of th z Span It c sit

EndB I 51330pctc the
H

F Yz eEndB et F1 Actdethe
p

commutative imz c Fc by Fact 1

Also F Yz is nontrivialdeformation ofFLY themap

3 Fc is nonzero I

3 Lifting to chare

Pg ePz Ox ble ofuniquenessofdeformation Pz Pj e
End Pzle Hee an iso of ICY ethe modules

Xz o Yz is an isomorphismoutside of codim31 locus inYz



bc itis an isomorphism over31103 X 97 is iso outsidecodim2
locus inY Y veSn

Let Ng G XzYz is leas of isomorphism Pf Pzlxg
Exercise End B I EndPj

Pz is definedeverFg Az Xzs formalneighd Izs k
Iz s formalneigh'dof Xzse Xzs

Ext Pz Pzg so is1,2 uniquedeformationPzs vectorbundle
onformal scheme I s 55s 8slags deformation ofPfg
Notice EndPigs End Isis

Main lemma End Djs Hes Gmequivariant isomorphismof
algebras over 5113s etcse

Proof StepP Claim Ext BigBig e

Pj is vector626 Y
H X's EndPga

End B g It's EndBig EndB.glxg.jHsglxg



Subclaim Hag is maximal Cohen Macaulay CA module overFLY
Reason Flu is My ring maximal CMmoduleoverGUSFLY
HeFfv S I 5 v7 s is mex Chmodule

9
He is max CM f Yz module as deformation of Max M

module Proves subclaim

How doesthis imply the claim
Let be affinescheme Z closedsubscheme
i if I is max CM Ozmodule then Hiz E o ti cedimzzo
ii H Z Z 5 A HE 5 t i P use exactsequence

HI f Hi Z J ti zit 51 HI f

Since cedimy YzgIX's 3 Ext BigBig

H I g sq
so FinishesStep 1

Max CMbySubclaim

Step2 Ext Pj Pzg so thedeformationofPS to a
sheetof Azs flat over 5 is unique if it exists the setof
lifts from S h te S in is an affinespace w vectorspace
MkMkOxExt
But we have a lift tiese So Pigs It se an isomimof

Gmequiv't bundles on Igs
End 85s End83s End ise ti s ties I



Cor End Is ties
Proof End Ps End Izs 13 7 EndDjs t
Has e Has a

94 Comments

A In Bk differentapproach isused first handle dim V2
then reduce thegeneral case to this using techniques similar to
Sect 3

2 Deformation everz is useful for several reasons
WehavesimilarPz ever 6
it allows touse uniqueness of Procesibundle recover

Bly from Bly Hee
next lecture we'll thisdeformation as oneoftwo

ingredients to establish Macdonaldpositivity
Rational Cherednikalgebras arejust cool


