
Lecture I

51 Introduction

Let Fq= finite fieldwitha elements.

Assume 5 odd
9
- G = Ghz(Fq)Today we labe

&: Can we find the rep they (D for now
- /character table for G?
First (6) = (:2)(-q) = q(q -3)" (q +y)
The conjugacy classesere given by
rational canonical farm .

1
. (8 %) with at F no G-1 classes,each

of size I2
· (2) with at -> G-1 classes ,each

3
. (8) with a be IFa

of size (q-t)(q++)
stabligen is /gly

+h -2) classes , each of zige
g(y +3)

4 (*)xy, defix



->A classes of sige g(
Sowe have a total of

g -1 +q
-1 +(4)9

= -1 classes

=> g imps of G.
What are they? Commutator subgrap
of G is SL/IFg
=> 79-3 I-dim reps of Gby

xodet for x:Fy-
New let

&S(b63U=
Given X1 ,4:q -> D hours

, define a Join
rep Dxix,of B by
(b) v = xi(a)x(d)v , veC



Then define
· Vaix Ind Dxxi

= D(G)@Doina G +1-dim

Can prove
oV inned unless x,X2 in whichX1 ,X2

V = xodetSpxcase X
,
X

with Spx a rised q-sim up.
·Va* Vex Exa = Exis.

Sowe have
· 9-1 gedim ineps Spx , calledquist
· 9 +1- din irops V called

Riya -

principal
seriesWhat are the other glgt) - -

2 urps
&Iourare Aug related to

Si =( =<6 ?



It turns out that for
character every
G : S=yeCX

st
.

O des not factor trerugh
Nm :Fa- IFg

X12 X . C(X) with 1CEGal((Fli)
asse V-there is an enep - of ding

with Ve=V, :Go
O

- =g Calledpi
What is Vo ?

---Que descriptor : Fix O . Fix also
e nonturial ↑ : He * [Stat]
Then character of V is the
character of the vented ry
Ind "Ok*- Juddim = gig +)zu

din = -1 Ty+((y +1) = q(y-1)-



Hah ??

Drinfeld, Deligno-Lustig : This w
S

in

appears naturally schomology.
-

Moreover, gene you natural integrat
lattices is such reps-
A concrete application for number
theorists : Congruences between modular
forms-
Say &ESc (top a newferm where associated
C-adia

, lep , Gal rep is inned atpe
Eichlen-Shimmer + Local Langlan
=> Hebe eigensystem of f appears in
HSL(z), Vol

for some 0 :Se=Y
Now say we

have e mod I Hecke
-

ergensyste X : Te Fe , mch(



and we want such ant lifting it.
If Los Ve is a G-stable Ze-lattice &
then it would be enough too show
16/Sl(z), Lem3 H5l(z), Lem

is suy , on that
H(Sha(2 , Lom = O

Upshot Understanding a lattice Lo is the DL-rp
Vocertain liftiof ind I Heck ejemalies to
echaw 0.

This course : Representation thory of
SL> (9) and an excuse to learn some

of the theories of
- fin gueups of Lie type
- stale cohomology
- Deligne-Lusztig Areng
-modular

up theory
--through a particular example .


