
↳Notation
Lit G-- red

. group /④ (worbis for qu'l F)
White # = #④ = IR × #

""

Fix a minimal parabolica Po of G over Q .

E.
g.
G-- GLK )

,
Po = (EI )

G = GL (n )
,

P
.

= (
*
☒ ☒ )

" =" + . _
" "

r

"

'

'

Fx

Thu
,
Po Millo w / Mo = Levi

Uo = Unip .
rad

Lt I = { standard parabolica P of G}

⇒ P = M - K
,
P - B

,
M > Mo

,
Hello

Lt 2-
µ
= Center (M ) & Sm = mail split tour

of Zm

Def Corp :-. ✗* ( Sm ) ④ IR , onY ÷ ✗
*

(Sm ) ④ R

If P -- Po
,
we write or

.

÷ Mp
.

.

We can write • ◦ = ap ④ or? , or ! = or ,! ④(or! )
"

E.
g.
6=61123

,
Po = ( * ¥ )

,
P -- G

,

la o) :(
"
"

a) l'i') or! = IR
.

( e
,
+ en ) ⊕ IR

.

Le
,

- en)
= (ab ab)

"

( ' i )



Given P
,
Q <

,
Lt WLP

,
Q) be the finite

set of costs

w Mp , we GLQ) such that

co Mpw
"

= Ma

E.
g. ( i ) Été ) ( i ) = FÉ
In particular , W = W/ Po

,
Po ) = Naa ) (Mo)/Mda)

Any w E W ( P, Q) indices au iso ap
→ •a

1-et Hm : µ (A) → ap be the continuons
g.p hom

. given by
elk Hmw > = /✗(n ) / Y ✗ c- ✗

*

(M)
,

where X : µ (A) → À .

ht MUAY : = Kor Hae
- o -

Lt Xp : = cjp of ci quasi - chan of
M'#Inini

lol additive notation & ni :-. Icm)

Fait Hm is onto & Xp = ✗
* (M ) E- oipxqç

=D Lle have Re : Xp → OYÎ



Finally
, fix a mail compact IKCGCA) in"

good position
"

w.r.li
. Mo

,
i. e .

G (A) = MUA) ULA )K

M (A) nlk mail cpct in MIA)

E. g. G = GL (2)
,
K = ONR ) ✗ GLACÉ)

Consider the proj MKA ) → MIA)/MUAY &
its left - UVA ), right - IK invariant ext

'

n

mp
: GUA) → µ (A) /MC#Y

Def Hp :
-

- Hm ◦mpj.GE#orplHo--Hp!
White ✗ = GCQ) ) GLA) & Xp = Le#PENGLAI
Lt Hp = Space of anton . fous on Xp .

Given Qt Hp , 7 c- Xp , Lt (g ) :
-

- Qlgfmplgl
"

then
,
Q
,

c- X-p again

Def Elg , 4,7 ) : = I Q
>
( tg) (go.GL#D

converger Jep, GCQ)

abs
. &

lac
. unif E.

g.
G-- SL

, ,
D= (

" Ê ) , 4 = adelizah.cn of Intel
in get I

for Rel" ⇒ 7 < → Complex number se 4 & Q
,
= Q
" "

A

suff . regin ¢ ≈ Xp
pas . West chanter plain Result : External E to 7E Xp
of of meromrorphécalty



↳ Principle of Méromorphe Continuation
Lit te = complex analytic maifeld le _g. Xp)

hit € be a Complex , Hausdorff , loeatly
Convex topo . v. sp (LCTVS) (e.g. 5-ungtx))

Bf Lrt (Fi , µ : , a) ii.± be a familyof triples st .
(1) 5-: are Hausdorff 5-i
}

(a) (
pei )sem is am analytic family of

"weak
"

Operators € → E:
analytic (3) Ci : M → Fi is an auylitic fet
%"

It inducas a system ☒ (s ) of linear equation
(pli ), (v) = ci (s) (ieI

, v
c-€)

the call it an analytic fandy of linear eyst .

Def ht As ≤ € be a fanez of mulots .

(1) It is of finit type if 7f. dinéle L &
un analytic familly 7s :L → € est

.

A
,
C In 7s

(2) Obvious If of loe . f. t -
(3) (d)sis Cloe . ) ft . if Salt) is

( loe) f. t .



THI (Principle of Moro .
Continuation)

Lt D- = (Dls))
sen

be am ASLE that is t.fi .

Lt Kung
-

_ { seµ | Soll-01s)) -_ {vais }

Suppose M is conùd & Ming ≠ ∅
.

Then
,

(1) Mung is open
& its compliment is analytic

(2) v is hohom
. on Mange

13) v is merom
.
on M

Psoof of this is easy . Hard part :

(1) Show F- (g , 7, 4) sohrs sud
an ASLE (paran 5=7 c- Xp )

(2) Show ils unique sol
"



§ Cuspidata Exposants alang Parabolica
7- pp = ! et

◦ Adpl
Recall a ¥ , Op

y
E. g.

F-G-- GLH, org = IR. là +
. . .
+ ei )

orÇ = coroat Space
of Sun )

Oro = Or? ⊕ Olp , À =
.
. .

Olp
= • ④ Ola , •¥ =

. . .
(Pc Q)

where on = or
p
n •

.
White 1=1Ê + ta

Lt Doc ✗
☒

Lsd coté be the simple roots
of So on No

, Di = simple coraots

⇒ Do is a basis of for !)
" Lbj _☐ or ! )

For gril PEP, est À < Do be the set of
simple roots of So on Uo ^ M

,
i. e. a boris

of lori >
*

Lit Dp = (bijective) Image of Dolls! mdr or! →of
BY = similar dy

"

Denali a ↳ à the classico bij Bp ⇒ÀP



Def A ◦ = JURY cs.HR) < Sol#a)
Ap = Ao nsm (A) , AÊ = Ap n MalA)

±

for P
,
Q -CD w / Q - P

✓
Hp /Ap ? Ap ⇒ Gp of top. g.p

hh have µ (A) ≈ Ap ✗ MIA)
"

⇒ Xp is the

Glp of quasi - char of Ap

The Space X-p admis a left action by Ap
We twist it u

(a- d) (g) = Opca)
"

"

Mag )

=D X-p = ⊕ X-p, ] ( I - gen ' izod àgenzpace)
ItXp

For any QEP v1 QCP, the constat ten

Cpa & (g) ÷ f Plug ) du
llalQNUO.UA)

define a linear map X-p → Ha

If Q ¢ P
,
set (pa $ = 0

Daf AFP = { & c- X-p 1 Cp
,
@

∅ = 0
,
QQ}

=D ¥4
'
= ¥ÎP & 3- C)

"P
: X-p → Ajit



This cuspidal proj is chaid by Ç%p ) ¥"
( d'→

, 4)xp
= ( d

,
4)
xp if

E- (f.Hp ) -Ê

Here
, If , f)xp =

fy.ffgtftgtdgdef-cp.JP$ ÷ (Cpa 4)M' c- tôt

Tp
'"

: X-p → JEEP
,

∅ ⇒ (c,Ë d)a

Def EOÎP (d) c Xa be the sit of cusp . exposants
of ∅ Lelong Q , i. e.

] c- EOÎP (d) ⇔ 0 ≠ proj, / cp.io?Po)c-AÏE
=D EN (d) = { (Q, 7) I Q EI , QCP, 7K¥01}

Proj TIP is injective

Not ewowgh for les =D Want
"

hacking
"

cusp. exp.

Lt GI
,
+
= { { 7

,
xD ≥ 0

,
Yaeko }

12f A c- Xp is backing if the ] +pp c- •Ê +

cusp
⇒ AÎT'

"
= ④ X-p

,
, , projpd : AÏE>Ai?"

"

I lead
.

⇒ EY"
'
'd

(d) CE,ÎP (d ) & à
"""(d) = { (p

,
7) | . . . }



Def Lead casp . comp of de#patang Q is

projadlcp.jp & )

⇒ Lp : Ap → ⊕ toi"
"

as (
,
proj!) ◦ TE

"

QI

THI L = Lg is injective .

¥ (Special Case)

Lit de #G. Assume euery (P, 7) c- {
'"''(&)

ratifies
" I P is maximal (proper) , i. e. Dis

-

- {x }

121 { Re 7 +
pp ,
à ) < 0 (i. e. none of its exp

are backing )
Then

,
10=0 .

Prcf [ Sketch] CETI 4=-0 . HP non -mail
Prep!:p À Cap ∅ = O

,
H P non - max

'l

For P mail
, CG

,
pd is told on GCIAÎ =D ils cusp.

& we can control granth of its left translates
⇒ Cçp & =-D tegain =D $ is cuspidata

By assumption, EEP(d) = ∅ =D d-- O
. ☐



Corolles Lt & c-As , (P, 7) c- ÉMOI, ✗ c- bp

Lt Px be stdparab.si . D! =D ? ◦ {ÂÎᵗ
"

Assume Pis miùl w.it . & Lie
.

{EH ≠ ∅

but 20M$ = ∅ QCP) & {REI +pp ,
à> < 0

.

Then
,
I (Qpr) c- ET"( d) (possibly Q =P) s - t .

• Q is mail in Pa
• Q is min

'l cont . $
•

µ pa
= ✗

pa
( proj . da , Xp → Xp!

• { Re µ
+

pp , À ]
≥ 0

,
where à = {s}

Prcf [Sketch] Make statement relative to
P
, Q both max

'l in Pa lie
.

replace 6 by Pi .

Substrat d'WP from ∅ ⇒ {%" (d)=D

⇒ Use abou to soy at least are (Q, µ)
satisfis hast condition .

MProofofTHM-heto-dc-HG.FM/w-i-oro
{d
,
07>0

, for all at Do

het LP
,
2) c- E
"

Plot) st .
Pis miùl w.it

.

∅
And ( Re 7 +pp, à> is mail . Clair : I is ld

.

Îht 's write Re I instead Doesn't change
anythiwg since

of Re 7 + pp from now on
. (pp )pippi (pa) pa



If not, Fat Dp St . {Red (+pp), à > < 0

Lt (Qpr) c- EH> ( of ) as aboie .

Ike µ ) pa
⇒ { Re 7

,
à> = (ke 7) pa , à> + Kke »!,ô

(same for µ)

Also
,
{(Re 7) Î , à -

- { Pret
,
@¥9

◦
= Or! ⊕ OIG

✓
1-d'n'l

, rpanned

= oÎË ap
,

bg x

ap = OÙ ⊕ •
pa

P "

= 090 ⊕ OTÉ or! nxp
î
clin = 1- + d'un Apa

⇒HÉ is prop
'l to à

la,loÏ > = (x?
,
à> = ( x

,
à > 0In fait , & <×

,
xD > °

⇒ (ut ) ,Î = cà fon c >0 (
same for 'Àa)and B

⇒« re»?
,
ou > :< Rex . #Ê>

< 0

≤ { Re µ ,
lui)Ë > =L 1Re µ)Î,à

☐



The main part of the ASLE sold by
the Eisenstein series is obtained by twining
the following result into timar ᵉG

"
"

daïkon ,
THI Fix Qt Jtp, 7e Xp a. t.IR/+pp.Nio

for all ✗ c-Dp .
Lit + = F-14

, 7) .

Then
,

LH ) =L (q )

This fallows from a
"

global Bernstein - Zelensky
geometric Lemma " that computs

2- replace sum over pc¥
'
to¥

[
ça
& = -2 EQ(Mlw

,
1) ftp.pwQ, w?)

WE¥p

this can be rewriter to control

coïter ) - Gülen, )
(Nod to introduce a lot of natation to be more

precise - see pages 21-25 of [BL ] )

⇒ hh Lan introduce diff
'

lapis to hill all
hon - bashing cuspidata exposants & ton the

aboie fait into linear equations .

There's canother " type
"

of qu's in the ASLE
but those just ensure that the ASLE is l-ft.

the don't heed them for uniques .



7 <→ s

✗pic

§ Case 6=5112 ) ( P -_ (• ¥ ))

No had to weak adelicslly .

Over IR is fine .

hk have ✗ = MH
,

F- Stal≥ ), µ
-

_ Ff7
Lit y : IH → Rso be y (a) = Inte ) ⇒ y c- X-p

We have CI ( KINK ) a LÎCIH ) via convolution
,

druot the action as f H Sch )f
the have G( h ) y

" !
= Û (s ) y

" ! (some Îls ) entire)

FAI For all SEE, 7h c- CI(KKK ) sit
.

Ils)≠o)

✓ y
> O

hh have (Cçp f) ly ) -_§
,,
ftx-iiydx-fflx.siyldx

0hr F-is Series is EH ;D:[
te µ

Y ( Tz)
" ±

Poo

This concierges abs
. for Piels) > ! & c- Feng /X)

FA (1) Rh ) Et . ;D = Ils) Et .;D

✗
(2) 3- some halon

. fat mls) st .
"

equiv
"
to our CE /

y ;D
= j'

±
+ mls)

-" ±
(
y > O)

THM LH) -_ ICQ )

(3) Et ;D ↳f for any wop from fét



0hr THM LH ) = Lp (%) here meus

Lp (G) = Lply" ! ) = { s }

bla the action is (Taj) (g) = à
" play )

&
y
" " has eigenwahe à imiter Ta

=p (Ely ; s ) - y
" : should not have any

batting cuspidata exposants , i. e.
(Ta - a-

s) (CE /y ;D -

y
" :) :O

,
Vs

THM_ Elz, s) is the unique solution in Fung(X)
for Rets) > "z of ALSE

Glh ) of = Ils)&
,

Uh c- LÎ (Klux)

(Ta - a-Dlcvtly ) - y
"!
) :O

,
Va > 0

H
, f) ✗ = 0

, Hemp forms for X

THI This ASLE is l
. f. t .


