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A LGEBRAIC CYCLES

singular cohomology . H"(XCD) , <)
ZW

wi /colz E HY(x(D),x) = H2d-"(X(() , x) codienk -
Z ↑ ........ - X

-> [E] G H
20-n(X(K),)

Paucaneduality
E

dim d

sing

When is this class non-zero ?

Hodge decomposition : H"(X(K) , C) = & HP : 9 HP19 : locally spanned bysing I p+ g
=n/

din ... dZip 1 dj, 1 . . - djq
~> If I is locally given by zd-k+= ...

= zd = 0 , then
:

/wh
Z
=0 Ex (p , g) = (d -k , d-b) [codim x = d]

Z

Hodge conjecture .
H24(XCD) , <) ~ HRK =

span [ [t] : = EX
,
codimz = k3

Kuswn for d = 2 : Lefschetz(1 , 1) theorem .



A LGEBRAIC CYCLES

Singular chanology . W
Etale canology .

Z
X l = pre

Hodge
_

A dim d

Tate oujecture :conjecture."-
odienk -

I W = ?

Comparison thu) GrTz] = H 24/CD)
, ) = H

h , k
------- -- - HXa , ke(k)) -(E

-

Je
singene

↳ -

Hodge classes [E]sing > EJe
Tate classes

MAPS BETWEEN COHOMOLOGY

X
, Xz vanities , dim Xi = di Poincare

V

Hi , ) < HE(X2) = HICX , & HEK2) duality " (i) & H2de-2 (x2)
Kenneth
famlap is+2d2-i2(X , x x2)

Questions .

· Hodge dass ?
· Tate class ?

· Given by an algebraic cycle ?



...
THE LANGLANDS PROGRAM

weight 2E modular fams 3 Scient reps ]c .... Sellites ,a
1 c Hi Ka

, Ge) 1
= HelE,Ke) < : E

et
x = modular care/

B

-> X = Shinra cure ass , to
B = quaternion algebra /I quation algebra B2

B & R = M2(I) - &B = Jacquet - Langlands
transfer of f to By

fact
. He (a , Re)1 Hefl, Re) = Hef (X , delfB

=> Tate canj . implies I alg . cycle z CXxx8 inducing
the Jacquet-langlands correspondence !

several question .
Are instances of langlands functoriality induced by algebraic cycles ?



...
THE LANGLANDS PROGRAM

F = ⑫(I) real quadratic field

E weightR , 2 ticketor -
[2-dial reps ] = . ... Sellites eof GF

I I > ??? => HeflE
,
Re)s : E

Loda's conjecture) F
X = Hilbert modular surface/⑰ es HE(X , Re) = HeflE , Rel a HIEE , Qe)it

-

a oGGal(f/k)

side note : sometimes
,
I B/F s .

t . BOR = M2IR) & H
QI

-> XB Shinwa cure/F sit . Het (XE , Re)fB = Het)Er , Re) . I
↳ No comical choice of B!



...
THE LANGLANDS PROGRAM

F = ⑫(I) real quadratic field

E weightR , 2 ticketor Scient reps ]c .... Sellites e
I I > ??? => HeflE

,
Re)s : E

Loda's conjecture) F
X = Hilbert modular surface/↑ is HE(X , Re) = HeflE , Rel a HE , del

a oGGal(f/k)

B/
B = quataion algebra /F ->

I = surface ass , to
quation algebra B

BIR = M2IR) - M2IR) To &B = Jacquet-Langlands
transfer of f to BY

=> HEX , Rel1
= He IXE , Re)1B -> Given by algebraic cycle? Hard !
3e

Thun (Ichino - Prasannal
.
7 Hodge class on XxXB inducing :

Related work :

& isa . of Hadge structures ,
Vari Sweeting
for Yoshide

· isan . (e) for all e , via comparison theorem lifts .



ABELIAN SURFACES

E weight (2,2) Siegel 3 ???
3 E ↳ -dien' sympltic] = .... Gabelaces/1]modular fas Ga-reps

I I > ??? => He(Ande) < A-,
U

X = Siegel modular Hireadd/a -> H*(X
, (e)1

= o Ga - Weil paininget

Instead : I line bundle I over X s .t
.
Hi

,3)1 0 for i = 0 , 1 .

Degenerate case of the above:
X
, x2 2/X line bundle

H"(X , ) 1
,

= Hikz)1z
-

Hik,2) 1 , H'K , E)1

Explained by algebraic cycle Explained by "higher algebraic cycle" on AxA?
an X

, xX2 ? r · Di =AxA ied . 3-fold~eaa= [IDi , fil] : 2Di D3 · fi= function an Di
A

· [div(i) = 0

Caj(H .

- Prasannal
.
J action HoX

,E11* H'IX,E)1 Tem
.
(H

.

- Prasannal .

[f]" S
[13

(w = explicit C Ime for A = ExEP/Q
class handogy

& ↑logfil · Wolo : for EIF elliptic came .

I Di



MOTIVIC ACTION CONFECTURES .

CCHOMOLOGY THEORY OVER K MODULO pl OVER Rp

singular chanology Prasana-Venkatesh Venkatesh Venkatesh

I related to , e. g . ↳
(1161122) 1116/119) (116/119)

elliptic cures/k = k(Ed)

Coherent cohomology on ...
· Modular cures H

. (120/123) Haus-Venkatesh langing)
related to Stark units (117/119)I & Stad's carij . I Daunon-Hanis-Rotger - Venkatesh

Zhang , Lecantities
(122)

· Hilbert modular varieties H
. (120/123) H

. (120/123) ???

I related to stark units)& Stad's carij .

· Siegel modular vanities H . - Prasanna (23) ??? ???
related to abelian) Oh (22)I surfaces


