
S
.

SLz ( a ) - case

B- (p
!

IPxIpIRIY twodicgonal G -orbits

I = T
* IP ☆ T

*

iP
= IAUE <

,

wheve 20 : = TiPE[ IPx ( p ]
,

2 ·

(
' = Ty

*
( 1Px ( p ) = Zen secton of T

*
L1 pxp?

S2 'pp/p = relatve 1 - foms along pri : IPXIP
→ 1?

Q : = π* SEIpxp/p
,

π
c
: Zy →Y

Uu ε2
.

On : =π* Op( u) , F π
c

: 2
C
→ (PO

.

AAfine Hecle alg ( H, aT ,
X
,Xt

,

X

=ew
,

o
= fundavenead

weight .

( [+17 [ F-q)= 0
,

x , x
1
= Xt . x = 1

,

T - X
→

- X . T = ( L-q) X .

Let C =
- CTt")

Define . θ : { < ,

x
,
x
+ } → KG

×G
*

( 2 )

c 1→ [ q2. ]

,X→ [ O.]
,

X "→ [ 0 .]
.



让 i exterdstadghomomorph.sn :⼭⽔秘 (2)
,

i.lu (仅 ) * (级 ) = - 1 9卅圾
,

他 * 0
,

- 0+版 ) : 9 0-.- Q
,

0.*Q_Q

pfiihelastrelatnnisobuous.letscheckthefrsttwo.EPxpipo.ro
呐喊

TPXMP ?
"
⼀)

IPXTP~ZE-ilpx-polpx.PT?idX(zaoSectou)Toperfnnceuvdutn
, needtokuew-lheclessQMIPXTP-i.e.tn

i-szi.IPI-kszulresdtn~o-qTP-zfp-i-0.pt
趾reserethed-equN.weueedtotuesHTbyqtrecau.CAactsoufihersofTIPbyqcceordngtourowent.hn



Heuce
,

4
* acts ou fiber ofIp by q,

7This corvectonfactr is thesameasin[ CG, P
393]. However ,

M [CG ]
,
9→ ( t - 7 z )

,

But hee
, q → ( tHzt )

I believe ICG 3has amistace about this .

3) Guother evideuce . (Moreevideuce later )

[ i × O ( p ] = [ OT*p]
- q[ Yπ*Tp]

Ip ](
T

: {0
,

∞] = W
,

oxid
.

这e
*

Tolp = ex a = pos
.tve not. = F-weightingb

、0

1 p
1

α

T π Ip = ge lantherrasout addthis c *
-char

explicitly )

Hena
,

i . Q. p) 1
.

= TpT*p×( 。
TpT

*ip ) = normal buudle
,

Tp ( T* 1 p " 1
。

has Tx 4* -weight qe
⼊

,

Thus
,
ix ①

p
]| 0 = 1 - q

' ex

= [ ①
[
*

1p
] | 。 - 9

^

[ π
* TIP] )

。

⼀



Koszul resolution

O → π*TiP →
OT *p
→iDipto

Teusor with s2 ip
,

weget

O→ q
+

OT * 1 p
→π

*

S2p→ i * Sz,p = i* QpD
下
*Sp → 0

”

* ( OpDi *
π*SGi)

.

>
0 → q

+

O
, pD ①

T*(p →①pD π
*S2ip → O

1pD
i
* Sup→ 0

.

>in KGXG
*

( IP × [
*( P)

,

qQ = qQpDi*S2ip

= 90 p π
* s2ip

-θ ( pD① T*(P,
KG<

G
*

[ T*Ipxp ]
Heue

'

9) * 9 Q1( Ψ

= qQp下 *
4
p-①pOτ * (p)(*q Qpszp)(i π

= q 2 <π *sp , i
πθ,p ) , ① ,pDS 2,p - E<θT* P

,i *①p )

.
Q ,pEp

= qQ -P*π a (
π
*pDia① p)GQ · P *πali ×φ , 0

] T
*

1 p

= G
= Q . P* O ( -L1

- 9OP* ( ① p
) 尚πi

= - 92Q - 9 Q = - (q+1 ) , . 9Q . P



Nowlet's prore the seoud relation.

Recol Z π IPXT*PE ( Px (P

we need two facts :

1 ) L : =τ * π * : KG × G
*

12)
→ KGXE

*

( (pxp)
.

is au alg homormorphisu .

see or 5 . 4.
14 in [CG]

.

2) I is injective ,

.( wil be proved laer for B )

Thus
,

we oulyheed
to vevify

Ψ (9θ) * Ψ ( θ
. ) - Ψ ( θ- ) * Ψ (9Q) = { Ψ ( 0. )

- Ψ ( 0
. ) x

iu KG ×
G
*

( Px ( p ) ⇌ KG
× C *(

p ) ⑤ R
(GXE*

)KGXG
*(
up )

Λ

Kunneth

write
O
<( u ) : =

O
+ Ocu ) , L : IPxpxp

⑨、 =
9 θ pπ*

S2,p - ① p由①τ*1p

- → Ʃ( qQ ) = EODO(L
) - ① D θ

E ( Ou ] = Cu (u ] .



Recall ,thegenealfuctFoKx*l ) EKG* ap )oipspap

* -FDprtlxl- e * F = pr ,

*

lDzt⼀
Pc

id × c

IPx 1 P → IPx 1PxIp F * C **

1
←

↓ Pzs = P 13 * (PE⼦ ⑤P☆ C *[) )应_ →pxlp
<

…
n

=PB* (PEFDidxc] * Drtl
)

IPXNPx ( p →
Pi 5

1 P队 1 p = PiB * idx<) [ ← ( idC )*
P ☆ ⼦ ⑤ Pr*t ]

= ⼦ DPrE 上 .

Thus .Lis of *1

= 90 DO ( + )
- θ ] O ( ) - 9 O (H ) D θ (2) + O (+ ) ⻄ ①

Forthe 1R1 Hs ,we need Beilinsouls resolution .

O→ O 1 - ) 四 (2
↑
(1
)>θDO → Oc →

~> 0 → O (t ) □ O ( 2) → ODO (+ )→θc (
- 1 ) -→ 0

Gud
0→ ODO → ODO ( ,)

→
C
(
) → 0

.

Thus
,

RHSof世 = 9 ① DO ( -1 ) -9 O ( - )DO (2) - ① DO (
) + OH ⻄ Q

.

⇒ holds
.

□



Rm上 : compare with fusatig
'

s approach .

Recall Lusttig ;

VET ε KG ( G后 )
,

Ts ( [⼦] )= π*πs *
[ ⻢ ] -[⇌ ] - π* * ( [ Z]D [s2 i])

,

πs :
G
后
→ 后

,

V λε X* ( T ]
,

lP → pt,π i

e
* ( [F ] ) : = [ F] ⑤

L
×⺟

Thu )
,

C = - ( Tst1 ) → EU ] S2ip -UD ①

= E ( 9 Q]

e
∞

1→ L*① - = ① (+ ) D- = couvlutouith0
( + )

⻥ ( 0 .?

Thus
, Luszeg ' soustructwn

- the oue above ,

( this is Gaother reasouforthenorualiaion of q ) ( ant
).

St .
E *eT * Ip' by char , q ) ,



址 ihedghomomorphisw0.lk
→ 内⼼ (⼆)isauisomaphism.pfgneafiltratouofltaudkGMzjastt.si

OEIH.CH oc.lt
"
(zg ≤ k

"⼼ ( 2)

( 4
1 5

Subdggeuhyxad ⼼ 必
"
们

" ~-
12(i) [9 .

9⻔

Thus.O-preseruesthefkratn.fi
sauisomorphismc-sgroisauisaophismwealnedyshowedo.ltt.tk

"" ( 2d

瓦 ⼭ ZiT.in?Y=lPxPK.nk!z)5kiiiunxnD-啮 →
慽,⼀𡡤瑞们)→

0.TT?fi
、
Z-TM.TT TTP → P

⼼哵、 ZBTCPXPJisanatfinefibntuih.ro
Xyfvnf.tn 叺的

⼆) okerj ⼤ ⼆ 。⇒ kero : 0
.



ih.si

0 →慥以喝→䧰却侧→ 。

Monaer.KGliiunjtkidlPI-RH.EIThom.gr
0:11𣳈

。

→ k- (2个咇⼝
。) = k
"" (下!伙们)

sendst-UIG-xnn7.UERHx.ci/meribU.-grOilH.⊕ 1呱。
→ KG化

'
(⼭④ 1⼮"(2)仙⼼ (2)

isauisomorphism~oisauisomoph.im
☐



s
.

Profofthe Main Theeren : KGL4
*

( 2 ) → ( H
.

generaters of 1 H
,

s = { e^ ( xcp} U { T, l s simperefecton in n} .

We first coustruct a map θ : S → KGxG
*

( 2)
.

BLEBxB diagoual ,

20 :
⇌ T达 (B × B] → Bc

π

U ⼊ EP
.

L⼋ ' = GBGNE KG ×4
*

( ③< )
,

①λ : = πEC⼋
.

θ ( ex) = [ ① - ⼊
]

.

⼀

V simple refLetOnSEW .

YSE BxB the cow
. G - orbit

.

Ys = YsU β←→是 s2
ts的

=

sheafofrelatve2 - forms
□

占后
“

w.
r . t. pr,

T π s
:Ty * ( BxB ) →Ys

kt Qe :

T π .

*
S2Yi/

m



defihe θ ( Ts ) = - [ q&s]
- [ 0

。]
,

Then the frst gool is to show thot o extends to au alg

homomorphism ( H → KGXG
*

C 2)
,

idenQustruct a (H aud KExE
*

(2) module M .

β
.

: ( H → EudM
,

P 2 :KGNE
*

( 2 ) → EudM
.

We show 1 D
? .( u )= c ( θ ( u )

2) Pr is injectve .

⇒ θ : H→ KGXG
*
(

2 ) isGualg.homomorphism .

⼀

Answer : M = KG
× 4
*

( T
*

B ) - R (τ ) [q .
9]

.

let ' sfrst workonI -cfiniteHecke alg .

let e : =☆Tw EHwIH

temng : 1 ) Tu l- qliusextendstoanalghomomophisu

ε : Ha → 区τ9 .
9
-]

21 VaEHw
,

ae = ea = Ʃ care
.



3) IH.eisafreeRKkq.ci?tuodwithgeheratorGandMe=loii.
→

iilH-Eudanud-k-ca-acton.KGXdliy.nl𡁻
(B) ≈ Rklūi] = N e

Thoh

oitseie.Byceuwhton.Pgikm-Eudp.cc
,
《雌⼤扪

-

claiwipinisinjecte.claimi.S-IHIEudz-cg.cn妣)

d s 绁
必
⼼
(2)国 Eudzg.tn#D



letiassumethesetwodcuhsfrst.hn0abeexteuddtoanalghomomorhismlH-KGCZ.pf.net

TLS1-freeaygaeratedbysoverziq.ci?TlS)DlHj7.0Ewil2)We
oulyneedtoshowfrauyac.IS?stTla)=o,theuGla=fSiuuPg0I(ai=EP.it (a) ⼆ 0

cla.in I ⇒ Ōla ) = 0
.

☐

㳑 Thedg.homomonhism0.lt→巡
"
(2)

intheprewuspropisauisomurphismsketchr.IN
eintwduufiltratnsoubothlHav.dk

秘 (2)
,

stoisfiltratoupnsemg.andgroisauisomoph.sn
⇒ Oisauisomorphism



filtratmoukGxdczsiYEGB.vn?EBxB,Zew-fwTlRxD
Theu KGX" (2≤ w ) - K

从" (2)giesafiltrawnotllziaudk-lkwhiicza.liK
䖩 (下凶了咧

,

afreeRLG-xitwod.mthgaoutorIOT.in)]

-

filtrat.vn

oultliltkwi-SpankiylntP.tw/-TheuwehaueProp.l7laDDOllHa.)E
KGCczinoHahtku.sk㼎 (2到你岾⇔-1妼(故删

T.HCIUT.in] ,cuERCTxdismvehe.ptusesthetiii.xI-Ivrsi-s.eduad ,



audYs.MYs.x-xYs.TW )
,

-

NowletspwveclaimIaudE.HR

xTRXBTBUzciBxtsoBxBhtots_zlH-Eudllltelt.es⼼ = e
"

⼀如啊! Eud烑铴上以EudRMU.at?jI⑤434
11Th

姒哬们为 Eud雌 (B)
坟

kumeththeorem-ppisauisomonphism.ihuscla.LI:P tsisinject.ve

⇔ ii.is iujewelweusedthisiutheslnexa.pe)



ThepwofmduastoTxd-equN.ktheorg.audusestcalizetou.IEBMB B.

东 ⼆ fheroverb ⼆点0克了
,

z
I
, Bxtb ← Bx B B X = G,ㄚ

i i i i o
Y

仍仍
凶 做个奶 < 何以 '⼩

nkGxc.AM ≈ 顺价 ㄚ)
=⼼
" (i)

→

KGxdlzjEKG.tsxD.resllsllreskgi-klmpfofclainiR.tn
的 ⇐ Tiiuj ⇐ it.j.is

injaluarfibratouofZb.TB.atB.

→ ⼼" (到 ,
⼼" (⺾了 )

,
⼼ 如

" (B)

avefneeyi-modulesihuswecauchaknjectinafurloolis.ua



Outheotherhaudlz.it#Di=(BTxGi-w.=)injectiiGalter(o0⼼⼼
, ☐

-

NowletscheckdaiwE.hu
zcignissp.xBsin-IH-Eudllltelzthe.ie"
也如嗬! 压㟣勧 EudRnn

ji ⑤
434

lkhkitn-EudkmlettFNRimd.ht.hn?i*po0Illg=xoP
,
⼼下 。 0



Nowwefocusonsupz.Recailz-JBXTB.IR
x B 为B X = G,ㄚ

i i i i o
Y

仍仍
凶 做个奶 < 何以 '⼩

nkGxc.AM ≈ 顺价 ㄚ)
=⼼
" (i)

→ KGxdlzjEKG.tn的
⽐511 G 11ns

⼼啊 )
" ⼼啊)

( ⼆ 灿兄 =BgBQs-T-gTTflBXB-iti.EC
Ts - 1 ) = [ 9

QDBLetiiiiqQD-q.nipn-O.ge 呼啊的
pfletifrstpnreresoij.iq Qs] = 9

* 19 [ 5成⼦ [ 0的!

whe.ve E :) ↳ B.



firstofall.RS#oj-x=i*.j*ores.IIBxE!-UDxDnsreslS2I)=S2iTb
⼝

bTIBXBT-T~re.ca ) = ⼤⽚哼 ,

b ⼝ 如 ,

问 ↳ 3

Thus.weneedtoomputezt.in?szj.whaeZiUB-TDiB.We
have

jijj-in-ji.fi出 ,

⇒ tjiiszj j = ii

=itiiis-basechauge-siiiisziii.is



= 9* iiiiiszj 0→埱上场后→_→ 。

relawetaugeutbuudleoti.si
叶城

⼆ 9咛 不 ? (⼊ (丽☒𠵇 )
iii) ⼆ ⼊ (

ilTD@istzid.NTD
-_-qni

= G ( Uj 成 ) ☒ Szj )

char.ofctonTI-sdszj.in?Thus,restojxlqQD=i.j*.reslgQs)
⼆ 代焖 19的 )

= 9*lqszj-oj.EKTCCBEKGEBMNowletscomputei.it
、
1 9 9) = ?

Recall resikG.tn?-~KG(GgB= ⼼
"
的

↑
↓ restrictoutothefib.ro 奵
㸸

,



{嗮⼀⼥
→ ojrelt )

b ⼝ 如
有 ⼆ 以 红祏的书 的 B

⇒ iilqikq.gg -0g ek
"所为四

☐

-

Nowwecomparewithluwgsactnn.si
⽐打 EKGLG们

,

⼼ 所 → G
1 1

万⼼了后 对两国七⻔ -9下 ?⽯ * ( [7] ×0 [52⻔)

T 图 了 T.is * [ F] = m-xlpr.to 0刬
⼆⼀下

所 b
⼝

b ⼤ ,

B 君 所 成不从 10亿! )

⼆ pr , * 吣 ( 下☒的 )

:Pn-xlpr.toRin)

= 钱, * F



Thus.fusztigsends-Ts-ltoqszj.GE 1廵听》的

"

TI9QDnoc.is
- 1 ) 。

ihus.werestrictedtoBxB.themapo-fusztySThisfn.is
thepnofofstepz-Thus.nhthitz.Thisondudstheproofofda.im

I.


