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Is 2-cat

A 4d GRT T assigns
· X (alguure/Riemann curtaa) is T(X) a category

a DX
·

- T(ix) a L-catgay .

the Lal Id GRT his assigns

· X is T(X) = = Hat

· ex - TBx)== Dalatant
-

Leth : A bandary condition is a map (interfal

B : him - T
.

⑧ By => T(X) an object In the cat i(x)

O By TLDx) an object in the L-cat I(D,)
.

-



siven two banday conditions
,
B
, B2 can form

<B
,,
B2) : his -> him X is V

.
S

Dx
s cat .

which is the same data as a GRT
.

Bask Mutaconjectures :-

(1) Langlands dualities can profitably he
underhead as an equir of 4- d GRTS

automorphic quebal
alle (Aa I Ba I 1"Balois")

side

(2) At we compaclity alays' is me obtain

an equir of 3d GRTs

AcL3)= Bart . I gal Langene
-

the equivalence in 4) lands bandry audinors to bandry
auditions and bandany conditions are prsured unde

compactification along
i = s

.

(3) En suitable Hamiltonian 2- var M = M
*
X

I cansponding bandony condition

B
M

: hiv -> Ag

and undre C)
,
the compending dual



bandary condition BY is given by a
dual Hamilton -var MV to

(B : him -Bar)= (Bar : him - Bar)

waking of the compatified they , and watching suitable

bandry auditions on the As anch Be sides
,

W anime at

(unramibled) Fow (M
,
MV) a pair of Hamiltondan (2 ,27-wars ·

wal j :

(BMCS)
,
nur> = <BarLD) , nurarL

Here BM(5) = SHU(XX)
,
nur - SHV(x+2128)
C

Barts) = EC (Maps (s ,MY c))
, nura=

GCCMps(p , 4/11))
it

.

SHV(2+12X) = GC (MY(r)
- Emissing the sharing !!

Wh G= Gm
,

X = A al the anal scaling achlen
,

me un do much Litter
.

deRan Befli
Mu (Tate's Hess : Ruskin-Hilburn , Gammage - Hilburn)-

Pr G = km
,
X = Al

,
M = MA

,
M = &*AY

(BM : hiv -> Amm(B1)=(Bav : hir-Bam(3)
i-e

.



IdeRhan) D ! (LA) = AndCoh (2dr(Al-m))

( Betti) Sh's (2AAY= And Coh(CButi (1/4m)) .

compatible / grande CRT
.

by dont: this is a man gunal unsion of the local
conjecture in Hat it allows for y mination

undibles ; not juuch nur = nurar .2

-

S2 caudible ans In A

X = A = Swo"mtr : am - 43
.

the X = callm)--Xa+i- Xa- Xn-i--)

Xa= (namtr : amee)

and he have natual closed buddings Xa- Xu-1 -

Each Xe is pube

in = line)--cXX-X2-07

when Xi= 3 amth : am e&3
.

m=k

Let S : = stratification of A by the orden of the

zwo/pole at the sigin .



Mu Sh's(X) =
= calim calim Shis (X)

Hmm Sh(X)= co-shears an Xi

:
= Rm(Rxt(S)"

,
Vert)
-

exit path categy .

He by ut : (X
,
5) = ( ***, i)

whe i is the stratification galen by "acsine vanishay ,I
- coordinals

↳g(X ,
s = Cei

X!
T
, Tz Ts

-

↑T
the options for the ext paths can he summarized in the

following diagram
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V
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Clovely related to
t is menodrary lur't

,
i
.

e
.

meny/vanishing cycles deve I

persense
sheers an $" mr - r = 0

.



Ge Appendix C of Acher's beautiful book .

sition (Rup 2 .4 & G-H) :

Sh' (A2)= Mad
An

whe At is the
H

path aly of the guim
(D

ma

I A &
Mu

&
mi

IGen = ·

n

Cn+1 Cx+2 Uh+l
-- ---- - a

k+ h +l-1 k+R

and wellus 12 = = (in(l-mi) , (1-mp)0j] ·

(2) Pullback alay Xa* -X is garn by
↳id

up Ve - -> Nateof An V
.-- Vice id

up of At

(3) Rush farmad alang Y - Ne i gan by
sid

up V
. & An he 0 o Vo

-

33 that as In /And

Lop (Lama 2.1 f G-1)

2B(A/m) = Speed/ am



um A = te I = 1
, ly) = 0

&: 2B(Aam) = 9 (x
, g) - Axkm

:

gx = x3/am
and S(X

,9) - Ax &m
: gx=x) = A'x /13 2709x ke

- Sue e
o

-

Let & : = Shule sheat of LB(AY4m) = A

Opet < pushfad of shut chat=
-

of "you- 2p(Aam)
·

*y-1

O(n) = = pullhach of the nt n sheat

0 Bam(n) E Cok(BGm) unde

2B(AYkm) = GA/am - Ban
.

reline f(n) = = = & 0(n)
.

to modure a fuhr sh! (X)->And(ch(<(Aam))
.

authies to produc compat bulus

Ar-md= Sh
!
(XY) ->AndCoh(<r(AA/xml) .

it
, up the quies Gen into and Ioh(<B(Alemil .



Claim- The maps face" Sh"(X))-AndCh(((Yam)

given by ending a up of Al to

St 2 I
X X X

ocs out
-> >.. -P(hl-1) - Ocam(n+1)

2 And Coh (2p (Alam))
.

does the job ·

One duchs that face glue ;
the multing furt is

essentially apeline b-2 End Can (2p (AYm)) is

gen . By O
, Palam and tha brist

,
it is fully faithful

by an

easy
check on projective for each h

,
1 and

ama of A . R
.

34 ruhic bath is

Let I he a local field .

S(R) :
= Schwartz - Bwhat Hus o R

S(R) = = tenpund distributions on R

Far w : RX-e4 a quasi-character ,

S'(w) = = (AE S(P) : v'(a)d = w(a)d)



the space of w-eigen distributions
.

insights :Fates mental
-

⑪ dim S'(w)=1 fr
my wo

.

② IS'(w)] can be analyzed usly the

grany of RYA F :

<Y(rY) - S(P)

I

0 - sir) ! - SIP-C!RY'- o
-

dist
. supp & 0 ↓ apply (-) w

0 - S'(w)
o
-S'w) -> c(rY)/(w)

Set wi = = 1 . 1 ,
seK

.

We can obtain natural dishibublars in s'lwws ( We
1

rational

L -- z(s
,
w ;
f = = f(x)wws(X) dX

ale wo is mitory and the RHS
*

Yog for
Res & O

.

In this range , we get

z(s
,
w) = sCrows)

.

# O



Hau do -Aus appea ? As the renormalizing
entine ;Jesus which make z(s ,w) i.e

.

ne is entime
,

Es
.

How does the local Hul equahlan/a- factor
-

agnar ? As the constants making z(s
,
w)

(the Bain star) to E(1-s
,
voi)

.-

See ratis this and budla's beautiful article
.
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