
Definition of the Montreal functor (JamesTaylor) 29 Feb

&p finite. Q5w , G-G((lp) .

Aim : Define a functor D : Reptors (G) -DT(Oa)
i

... ichexy
ximes
O

&1 The categories

&1 .

1 : Reptors (G) is the full subcategory of 6,[G] - mod . consisting of

objectsπt sit:

(i)π is smooth ,
it finite length as O-mod . FK

.

G .

(ii) I finite length over Oc[G) .

(iii)It admits central character .

&K, ME Oc-mod .
is finite length f . gen. + torsion

5 finite as a set
.

&K : (i) can be replaced by
(i)* I is smooth admissible + O-torsion .

=1.

2 : (4,P) - modules

Ot-OKTD< 02 : &Ganth an as
· Ge is a DVR with unifermizer
· Or has coarsest topology st

.
Os -> 02/ - K(TX) is its .

CUT-topology

Let M :=TX .

Let R-Ost , Oz2 .

O-linear cts . maps : 6 :R-R
, 4/f(T)) : f((+T)-I

Vath
,

0 : R-R
,

of (f(T)) : - f) (1 + T) - 2)

&f : Let REEOst , O23. Then a 14
, 1) -module is a triple (Mswm , 4m) St .

· M is a top .
R-module

.

· En : M-M its 4-semilinear
· Vatt

, en : M-M .

such that :

· Mx M - M is its
, group action

Called : falenifSencMite
· actions of 4M , on commute -



ma : Ozo+
- : Pf(0)- PM(02) is and

E
7

C ODo, M = D Whenever M is finite as a set

< finite length as OL-mod .

(

Os is flat over bat
as abstract rings)C w/p topology C,P)-structure

&
Ost-module structure-32 : Getting a (4

,
4) module from a representation

Ref: No : = D)c(2p1403kp)z : P G

· suppose M is complete topological Oc-module , with OL-linear action
of No ,

st
.

NoxM-M is cts-

Then the Oc[No] -modute structure extends to a OcKNoD-module
structure ,

where

②NoD: O[No/U]- O[NoS

UEN
There is an O-algebra isomorphism :

Oc[NoD OcITD

Di )-1+ T .

mus view M as a 05 :=OLITB-module

e : DY) 2 (14) 4 : Ost -Ost

59 :DY) r(ay) 2 : O-05

suppose further that we have -linear Pt-action PTXMEM .

Then on M
.

We define

en : (P
,) : M - M

fact
, wi (a ,)

: M- M

Lemma :(M , an ,4) is a (4 ,
M module over O

--

If : (9 , ))'Y) = Dai)(" 1 ) Nx + T ,
a + TliDS .



·3 : Standard presentations

Let πeReptors (G)
Let K : GL2(p) ,

Z := E(G) "Ap, Kn : 1 + 1 M2(kp). n

Ref : 2OCT) is the set of O2-submodules W of T st .

si) W is KE-stable

ciil W is fig .

- OL

(iii) W generates It over OL[G].

↳amma:Ens,TknERCT) , So in particular WCt is

ICW):Indz(W) : [:Grew (h) -xDCh) xelz ,
heG &

go
I supple [ kzIG finite

G via ( * DCh) :DChg)

Lef : OgeG ,
veW . ([g .

v] : G-W) + I(W)

[9 .vs(h) : -[Chg nge KZ
ngtlez .

If <g ,W3 := Edg,vs/vewY we ICW) az9WS

: : I(W)- π

P 2'g : P(g) &([g ,v]) =

g
. V .

geG/Kz

Emma : I is well-defined
, G-equivariants surjective .

&f : 0 -> R/W,T)-> ICW) - ↑ P

Lef : UgeG , rewngw .

Ug(v) := [g ,
v] - [1

, gv) -R(Witt) Wπ) EWCT

-
We say thatW gives a sta presentation for it if

< [rCV/veWoWYOcas"R(W ,π)

wie(P , )

: VieReptors (G) ,
W'Cπ) # 4 . (Not true for Gleff) , F&RL



Let : For WEW(π)
,
define

ExpSW) :-[ [SP49)
,
W] C ICW)

neK
, at &P

a + prkpETLp

(VVHoma(VsL/O)
(9 *M))) : M(gt -I

a(π) :=(1x(WC) E π
.

Cpontryagin dual

Gr

Ost via (4 P)

Imma : We EW
, ,

W
I s W2E WIT

&(Ikp(Wc)) < &(Ikp(WIC)
Finite
index

In particular ,
it induces an isomorphism

Or os D,
(π= Or D

Lef: DCT) := lim OeoD(π Oz
-

WE W(π (Montreal functor)

D(π) : (MET/Mp"qjw =D ne7)
,
atA y = πs

.

+
.
a+pT47Lp

Lef : If WE WISH) ,
let

64
,
M - module

3· D(π) < πV is closed under pt-action

: If WE WOCT)
,
then DI(π) D(π

finite
index

D(π)= OggDST

so DCT) is a

C4 ,
7) -module


