
Lecture 1- Introduction
- -

Let f e Sa ( P, CNI, G) be a cusp Pen of wt hat . level has ,NH .

Assure f is an eiger Poon
V Hecke operators Te

,
Ll > H

primes ITN.

Write
yep = aef , def ①
<l > f = xlllf , x : (ZINZI- G.

Fix z : QT Esp ,
and by abuse of notation , write aeeicae) ad

x = toX .

RI The choice of z is not as brutal as it may seen . The Theorem
below only depends on the prone above p induced by 2 in the field
④ Hae ,weBetul c Q, which is known to be Ante IQ

.

However, it is often convenient just to fix ① → p once and E-

all and be done with it
, e.g. When dealing with multiple module-

forms
a

Tim F unque
sentsimple continuous

fee. Goi
-
- Gal IQ) →Gk p)

such that V primes letNp , ee is unaided at l and
cheerpolyps (Frobe) = X'- aeX tNell" .

Moreover
, es is in fact irreducible and is potentially semistable at p .

RI 1. By Chebotero density, we see that deter- XEft with Ep the

p -odio cyclotone character. In particular , if CGG is a choice of

complex conj , then since Xtt ) = C-1) k , we here

detp, Col = -1 , in ft is odd
.



2
.

Wont explain what "potentially semi stable " means.

Coit (Fontaine - Mazar) Lst f : G
→ GL . (Ep) be acts ironed rep that

unranked outside Pondok many primes and is potentially semistable at p .
Assume there is no i c- Z such that f④ Epi is an oven lie. not odd)
representation factoring through a finite order quotient of Geo .
Then F je Z Sto e @ Epi ⇐ es fer some cuspidat eighteen f.
RI Almost completely paid .

In port 's cute- , it is known it

f has regular Hodge - Tabs weights cud p 's 5.

Conj2 ( Fontaine -Mazur - Leng lends) Let F be a number field
and let

p
: Ge : - Gal CEtf) be a continuous inset rep that is wanted

at all but finitely many places of F and potentially semistable at all places
above

p . Ther f
⇐ far A- some cuspidat automorphic representation

a of Glen GAA and sew 2 : Gt Ep .

Why do me core ?

1
. Philosophically, this is a non- abelian class to old theeye.
2
. Currently our only way to understand analytic properties ofarithmetic L- functions , e.g. analytic continuation .

Ey Cag 1, reap 2, implies the modularity, hero analytic continuation ,
of the L-functions attached to elliptic curves IQ, resp . our general
number fields F. If F--Q or real quodratio , this is known .
St F is imaginary quodratio , then it is known that a positive pronation
of elliptic curves IF ore nodules

. The mixed signature case , e-g .
Fe Cfs) , is hopeless at present .
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How do we prow Conj 1 Car 2) ?

Can assure f : G
→ Gla (Ip ) C- Gtd

p)

* tuned m⇒
Gls (Ep)

frosty s

. 1 .
Prove I ⇐ Eg f- some modular Perm g.( Residual modularity / Sure's Gig)

2
.
Prove that if e- ⇐Eg fer sous module Aug , then
f.
⇒

ft fo Sens module ten P.
V

(Modulator lifting)
9hiscow→ : step 2.

Step (a) Construct Zp - alys R
.

and IT such that
• I'÷Ih¥3 .- Ye:b.gs?nsgst:Eida:r.:e:s:dwkr3
• {HEY ca { Gal reps that should aintwalk on-

se

from the above speos
of module Peons}

bbl Castano a Zp-aly mop R
→ IT

G) Show the map in
lb) is an Iso

, or
at least aduo, Ride IT?
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Loughplane . Defamation theory and minimal module-Ar lifting Per GL.
4-S weeks

• GL. CF) Per f totally real and the non - minimal case
.

Maybe a little higher - rank conjugate selfdual stuff.
4-5 works

.

• GL . CF)
,
F- CM

2- 4 weeks
.


