
Part-2: Integral Hecke correspondences
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91 Iteproblem
Let (K ,X) Shimwa datum, with reffe

field (c .
Fix p
and CEp.

It E = Er
,
let (S)/E be

SV base changed to E .

Yet 2=* Rp.

Let Me My(2) defined/E and let

Mu = auh(u) GE-
For a repin (VG) of Me oor Elms
(under mild could on center of7 : automaph
of W = (M) with identific.

((k) =My



For ge(Ay) get Meckecorresp.

SgTo

Sik
,

I

andColom
. Corresp

(4)+ () = (M)
and hence Heckeoperator
Tg : RP/S ·M +RP(S(X)->RP)
~d

Renal : If Sy proper, then finiteness . Otherwise

replace by R4(Spor, Do ·



Goal : Yet K = 14K , where KcG(Rp) Is-

Assume have "natural model Sp/OE (e
.g.

smooth) . Also assume "natural" extension UK
Then woul integral est . of black correst/
cho

. corresp, to get action ofI on

RP(S( ,UK) . Should be optimal
Sample : K = Gl , he g = (p1) . Wecou

XST(p
S Yg

Then w = Days is antom. I
.
Choco.

(k)- (w* ) . (sic !)

For 22
, R4/Sh) =Ho



Mea(17) space of modular forms.

Heck operator To ac on -expansion as

↑Zanq=papa
To get ophinal operator , divide by p.
52The main result in the Sigel case

Il I

#hm : Let (K
,
X) =(GSPeg , X) . Yel (V, 9)

wrep of M , of highest h. K (M= Gly * kmK113).
Assume +2 regular. (for g= 1 , this

excludes k= 1 above) . SeteXI
,
let

AycH be
,
a "corresp- atomic element. Then

If(2
,
0(k)-27

. Ax "extende integrally.P
as colom

. Corresp



↓

Notation : A(k) = (K +9)dom infuxcharacter
The exponent / , 70 if (2) anisotropic
Remark: If Xpwy (uninecule cocharacter,
this is proved in #PJ ; they conjectured
this result (but withoutregularity condition
Without regularity coud

,
the result fails in

general-but we are looking for refuement.

"Collary" : Assume K+& regular. Then thelattice
3m(1

-

(3k 14 ) + H (S ,
*k)

is invariant under all p
>x
,014-97

. Ty
In particular (V. Lafforgue) , for any Ep-char.
X : 2+ occ , in H*Si ,X) have

E as general - ligen value.



&

Estimate

= 0(k) in**

Remark : This estimate also follows from

[VL] + Fallings (BCC resolution) .

Thequotation marks mean : "desired

result"

Explanation: Yet X= X ,
with

corresp . atomic ell.

A= &KrKrk
Form corresp-iterated Heck

corresp.



]
Port ySo

k

Yet m
,
n> 0.

Over K have integral model Ur ofNwith

** (5)+(), (5)-
which induce in generic fiber Skor

**N,
kor

or

ditto

or



Let UKor , rep . Up ordinary locus :

these are smooth/Op + transition maps
are fink flat . Hence face map for
finite flat maps define maps

WorW
Now How large open in Sow -

Hence

Yemna : There are unique extensions of
these maps over SK ·

or

Proof based on e-mail of Bhaff : (M-

complex in Doh (XXX
It E = Morg Kor 5.

Let m
,
n 0 s

.

t.



Propos: Consider the composition over I ,
Cmni (5) - (5)·
Then ex !

da:1
S
.

t
.

-Kr
,
0(k)-a)+men

. du
.amn/te = P

-

Furthermore
, die not divisible log p.

(Optimality) .



Stillto show: The restriction

map
induces a

map

9 : Houpplie(l,inNoll-Houp)(
which so injective , and also

: Homp( /,/p + Homy1 =xj
is injective,
All this also works for unitary Sh- -var.
Todo : Eliminate regularity hyp


