





















































































































homology

Séminaire GAAO
Joint work with Clermont Ferrand
Xiaolei Wu Shanghai 15 April 2025

S surfacefnfinitetye
Mod s To Homeoff

as

Infinite type Cs S compact surface minus some 2 components

IT s not finitely generated

Mod s is uncountable

FTE aebpes.se Ʃ e

at

Related to dycalsystes on Ʃ

IR e key motivation for D Calegani when he
popularised big Mcas in 2009

2 Loch Ness monster surface
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3 Cantor's Loch Ness monster

FEI.FIi i
4 Flute surface

F

Kenékjarto Richards

In general connected orientable surfaces with 2 0 are classifiedby

gems s Nu a

E Eup spacethat is closedsubsetof E closedsubspace

Enp genus s a

5 Freudenthal compactification of S

nonmanifold
pointsof

Enp spaceofféidsS S 151s

Examples
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Vanishing

That P Wu 22

i 1 Hc Mod Die 2 0 Hi Mod Le 2

Cae H Mod Re 2 Z x degx 2

Thinks P Wu 24

If genus s a and Ʃ CS is a compact subsurface

then i 1 H Mod E IF H Mod s IF

for any field IF

Go go.my
H modcE Q H Modcs 0

atr ka ks can this be

Mumfordconjecture
Madsen Weiss 02 MillerMorita Mumford

non zero

classes

Rks a with 2 coeffs instead of IF open

2 0 2

b We also partially answer the question for

genus s X 0 which is more complicated



Uncountability

The P Wa 22

1 Fist H Mod L 2 2 2

2 Same for Mod F

Rusk a Also true for coeffs in any field IF of
characteristic zero and more generally any
abelian group A such that A A Q

is injective

b This generalises Domat 20 who studied H

c There is no known torsion

Exercisefy.pht1t20 30mintes

a continuum collection XaE IN 1 a er so that

all Xa are infinite

all Xan X are finite



ProofthmA hole

of l cantor

i
I1

to li I

S

S Die

T genus 0

spaceofends He e

2 5
T E D e

Q e Homeo T

Iterated images of S are pai dsj.int

Their union is closed

adopted from Mather 71

I related to dissipated binate groups

extendby id on Tis

If Map s Map T is a Hx isomorphism

then Hi MapS H Map T1 0 for all i 1



Obs S T

115 115

Ii

They P Wa

Mod E Mod II mod II

is hclogiallystable fin induces on Huf if KE

Core i is a Hx isomorphism in all degrees

NOT
Tproof of him stab uses techniquesof Szymik Wald 17

who proved the long standing conjecture that Thompson's

group V is acyclic

Central extension 0 2 Mod Die Mod Rie 1

Lyndon Hochschild Serve spectral sequence

0 EEinkit I



Proofofthes

StepI

Def T surface with OT s

i

ane
i I F

Proposition

For any such T
and any field IF

H Mod T H Mod Grid T F

is 0 for all is 1

Rinks a The proof uses a similardynamical trick

to the proof of the Proposition in the proof
of Them A above but using two

dimensions instead of just one

b Varadarajan Berrick prove that pseudo mitotic
binate groups are acyclic via a one dim

infinite iteration trick as in theproof of the A

c Why coeffs in a field IF we need a

natural splitting in the Kinneth SES



Steps
i For any g 0 find Ʃ s with Ʃ'nƩ interval

Eg

i Extend Ʃ s

Guidle Fer embedding

i For any
i 1 choose any g H H IF

H Mod E

H Mod I HoMod s

go.sc x
Haver85 HiMod Ʃ H Mod Grid E

0 by Step1

i

Mod Egb Mod Egg bb induces on Hi

if gsi

Importantpoint we have stability w.it g and b

as long as g is sufficiently large
with no condition on b



Proofofthmn

I it.it 1
H Mod L 2 2 2 for i 1

Hi HC 2

Ide Factor 2 Q through Mod L

f
Is

d t

1 2 Tail a

Ia
Yoo

Construction

EIN
f X IE
fuel To

Exercisefrom earlier

a continuum collection Xa IN 1 a er so that

all Xa are infinite

all XanXp are finite



Check

a
2 h.ae

f Xa f Xa cptsupport

a yay
Birman Powell 70

If Xa f Xa 0

A Domat 20
Bestvina Bromberg Fujiwara 15

is injective

But Q is an injective 2 module

every injection Q A admits a retraction

a
2 Mode

notes

RnkHCQAEHE.IS
0

i



BONUS if time

Proofofthuc

H Mod F 2 2 2 for i 1
Flutesurface

Ideas adaptedfrom Malestein Tao 21

t__ Lin
8

o.it C F

Lemma Every based homeo of F preserves LIN T F

and hence lifts uniquely to a based homeo of LIIN

I Mod F

lift Kea

Mod Lin

ÉÉ forgetbasepoint

Model n
f x t.attofill in punctures

F X
É l



Then pass to Mod F via the Birman exact sequence

F
Fo

countable

2 Mod F QQ

Mod F

I GIR

I summands of Q where some elementof 4 K has

non zero coordinate

countable

IRIII Rl

ca z modEFIfag
EamodkFsI

a as


