
 

man
M Bilu W Ho P Srinivasan I Vogt

Iq finite field with q
elements q prime power

q R Frobenius f R R ring homomorphism
r re

specify Frobenius f X by gluing

x.FI F relative Frobenius

I
specify

sptec

Iq

Weil 1949 studied

Fg
x a

eFgm ax.at anxin b

sm proper IFE

connection
Fgm and topology Q



The Dwork Grothendieck Deligne

É I Fem log Zx t

with ZxH a an

ZetaFunition

Pr t det l F In Xg Qe

IIa ait

r i algebraic integers

hr it q
Riemann hypothesis

Moreover

Functional equation

Z fat q ZCH



Application Ellenberg Venkatesh
Westerland

Cohen Lenstra heuristicsfor class groups of function fields

bile
for Hurwitz spaces of branched

IXFam covers of IPI

Stability results
on bice mg

The EW l odd prime A finite abelian

d group As q o 9 16 the upper
and lower

densities of quadratic extensions of Felt ramified

at so with 1 class
group iso to A

converge
to IT

Proof of rationality 6 1 C Symmetric
monoidal

category

A dual of X is DX sit

DX 1
1 DX

DX



sit XoDXoX

and DX DX DX DX

are identity on X and DX

Then map Y z map Y DX Z

you expect objets to be dualizable under some

finiteness condition

6 dualizable with dual DX

IX
Trf E Endy I

c

Tr f 1 DX IDXOX XoDX 1

Ext finite dimensional vector space over R field
T

K DX DX DX 1

1H Σ eioei.tt Eflei oei IEei fcei bEef fle

II f



EI.CI DPef R
ID Home R

Tr f EDIT fl

Ef Spaces homotopy theory of pointed spaces

at
trivial bundle rk 1

X vector bundled
real v b

Thu P T.fitgkxThxVo0 S 1ThxCV

Sp paces 1st Jan allows us to represent
Cohomology
and make finite CW

1 is the sphere spectrum complexes dualizable

W on

Thev V S n Th Now



Th K x Sp

group completion
iso classes
vector bundles

Purity Z X embedding closed mflds

The NX X x z

Abbreviation Th V

Aliyahduality sm compact manifold

ID
TX V

50 ID
TX

Thx 0

pfsketch construct E

C TX V H I CÉV Na TX

1
diagonal

xxx xxx A T12 Purity
Th W TX



12

Thy V TX TX

5 1

Construct M V0

1 X
Thom
collapse IFgonal

Thom diag XUX

SN

Thom collapse
ftp.six

TX

show perfect pairing

lefsffg.fi ffntthm
cref.cor4.6Dold Puppe

Hoyois 54

compact smooth manifold

such that f has isolated fixed points



Then Tr f Σ indf e I
f

pfske.tl Trf is the composition

s
s

12

1K
I

adf.es ioifi
Purity

E xeX fix Shxt

IN

so TrCf is a sum over fixed points

4 A homotopy theory
Morel Verodsky

B quasi compact quasi separated
scheme

SMB Smooth schemes over B



Nisnevich topology

Spaces in Al homotopy theory
Lmut

Spc B C Fun Sm P Spaces

At invariant presheaves of spaces
Nisnerich
sheaves

Thx Cox III III I PHX

so we invert AP

SH B SPC B HIP symmetricmonoidal
ref Robalo thesis

Spc B SHCB functor

1hm Hu Rioux 5 proper one k

X vector bundle

Thx V is dualizable in SH R

with dual v TX



PE E same as before

m 1

diagonal as before

TX contravariant for Z

TX TX x 25T ZEX TX z.tt
Purity

Suffices to construct or for Ph

Tim Hoyos R field X sm proper B

f X regular fixed points meaning
Xfsm over B

and for fax with normal bundle Ni we have 1 i Cdfl ND
is an iso

Tr f Σ indef
EXf

étale cohomology

1 HEY C 7 Qe SHIR D spec k e

tensor functor Derivedcategory
of e adic sheaves
on Spec k



Proof of rationality Zy

IFF Fam Galois theory

Fam
Fm

dF O ind F 1 e Igm

Fgm t Tr Fm Lefschetz

Hét Tr Fm
Endesa End 1

Tr MICH tmt H.tt 0 funito

C 1 Trf Ex 2

EC
15

it
1 log P t algebraic lemma

Pict detcl tflyie.tl



In these lectures we will consider the following
enrichment of the logarithmic derivative Zx

Def BHSV W For e SMB dualizable and

F X X endomorphism let

dlog Z t Σ Tr Fm
m I

M
511431


