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1 Statement

X SGversion of Hilton e Xx a
P Procesi bundle on X
T Et s X P is equivariant

At a partitionsof n

PITY
corresponds to monomial ideal

Ths It E T XY X
End P S Golf W bigradedisomorphism Goshis
Cartan

Skyscraper
at e

Careabout Q
g
P SCF AP via 541451581 W

End P an object of D CahX 005cg P

Thm Macdonaldpositivitygeometric version
1 A ga P Egg D are in hand degree e

Observe Sun Agg P Cosy P forpartin X Suirrep
let G be aprimitive idempotent in KS corrupt X

G egg P excosy P



2 if exleoscyp has nonterefiber atpp thenMs
in dominanceorder MsX IgnisEiti t k

it exCasey P has nonterefiberatpm then14
18

Cer Frobenius character of Pp is ftp.lxiq.t Hainan'smodified

Macdonaldpolynomial

Example n 2 AT B P
3999g
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How xe3 Rye act on della
H T P P n 14 0 0401 sheafofmodules over O

sixO Op 2k OG Op 2141

Op t Op k I Op ka elements of Op algive
mapsOp k Op ka The elements xy act as Theigenvectorsin flop o a

1 follows 6k everything is locallyfree

For2 Cosy P P xD QQ Op lic xOplien

Twofixedpoints A o 2 on x2

x 1st coordinate y 2nd
coordinate



e PHP d eg DpGk xOp 2k hasmonterofiber at
bothfixedpoints
Esg PHP QOp 2k i xOp 2kz onlysupported at e o

Rem The conditions in pt 2 R1 of Them are equivalent
there's autom'm ofX x ay T ti ti ta ti

2 Contracting loci
E variety E w Gta Z

Contracting locus Et z 217 type g
p EET EY zeZ1ftp.tzp E H Ep
Exercise Let E be anothervariety w GAZ Aproper
equiv't morphism p E Z Then I p Zt

Example E Bett Snf 4 21505 46 acts asTh
E't G 2 5WC Z In both cases there's unique
fixedpoint

Facts a if Z issmooththen It issmooth
1 if Z is smooth symplectic Gta Z isHamiltonian

0
Ape Z then Ip is lagrangiansubvariety

Isomorphic to affinespace



2 If is inaddition affine theneveryEp isclosed

Examples E T P Hamiltonian A action Twofixedpts
o o CoD Eto p ToP EEo Piggy
E xy a ee ly Xz i I AZ t xy z Ctxy t z

2 fixedpts leBo O oo w attractors are x1,0 x get

Order on E assumedto befinite definedby Q AZ
Assume Z is smooth symplic E AZ actsbyHamletaction

pp e E definepreorder psp É peg
Then extend it to an orderby transitivity

Example 2 7 13 a o sCr o

Z isaffine then theorder is trivial
For E Hilton a p spae tsp

3 Proof ofpart I ofThm flatness
based on construction of P via quantizations in charp

rearrange

Fray att D É Da splittingbantgammaspya
extensionusing
Gmequivariance

p IF Pitt is the P Twist PI



Claim 1 P is flat over 54 1 if X is flat overbIsn
under X 15,05511s bels

Proof
Observationfrom commutativealgebra let M is FCx xn
let tofue5Ca xn be a homogeneous regular sequence Then M is
flat over FEx xn it's flat over Alf tn

Steph fo fu E5155 minimal collectionofhomoggenerators
P is flat over 5151 P is flat over5151 by Observation
NowSays AP comesfrom SHIM Glx
All steps in construction of Ppreserve flatnessleg E

has structuresheet as directsummandso if D is flat over
515997s then E is also flat over5155 So if
FrOx is flat over 515997s then P is flat over5157equiv
ever 5153

Step2 Use Observationagain to conclude that it's enoughto
show Ox is flat over Sftp.t X byW is flat A

Claim2 X 5 Sn is flat
Proof This morphism is Gmequivariant The varieties are smooth

it's enough to check that themorphism isequidimensional
all components of all fibershave the samedimin



Gmequivariance it's enough to show him2 o LimX

p X 97 5,05 Sn so 2 let p ftpSn
p Y Ng union ofaffine spaces ofdim LimX

Conclude dim2 lo EdmX D

4 Preetof 2 in Thm Supports using
deformations

z 3oh Q deformation Xy of X 43 5 z G
For re3110 Xy Spec eHye Hy is rationedCherednik

algebra at t o

Hy is filtered deformation of Scott W End P
P deforms to a vector bundlePz onXy W EndPg the

Pg Hye an isomorphismof ethe I Xpmodules

Point While Cosigns ishard to understandthegenericfiber

egg Pg of the flat deformation eggPz iseasy to
understand from 1 of Thm

Observation there's natural identification between4th Agh
Thaly acting trivially en z For this let's consider

Xgh
Exercise this is the union ofseveralcopies ofA each
projecting isomorphically toz

Bijection X I components of Xgth a Xj



Partitiongym attractor XI atthefixedpt corresp toy
affinespace of dim Lim closed

Propn Supple egg BDCNyxRem ex egg B Q XI

Sketch ofproof ex egg B excusesthe as ethe
module UseMorita equiv effe Hy to exchange thisto
ex egg Hy O Vermamodule

Namely since Hy is filt Letermin of56581 Snhave
Hy 5151065,0515 As SG Sn Mmodule have

ex egg Hy 7054

Observation D is indecomposable F equivariantmodule these

modules arepairwise nonisomorphic Let 3 X 35Sn
natural morphism D is supported on 3 lol Xj SinceOx
is indecomposable so D is supportedon a single component

Nra
Iain Gordon checked that 7 7 a

Corollary yegg P issupportedon An Xi
Fact Webster XATXT Y Ythis is what weneed toprove
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PdimC XVcr Az z xv7 A eigenvalue of x on V
Th To 53 Max torus Te fiberwisedilations
Effing t lx V x lies in thepositiveBevel x V ICV
for Borel fixed fdimensional subspace in E

x V ex so x haseigenvalue t on V
Two cases DV V

XAILlx.V.IE TEenB

ii Ve V V t eigenspacefor x Ks t eigenspace

it

Exercise XA T.tl V TfnD UP


