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I Infinitetypesurfaces

S HausdorffFM
1 second countable countablebasisforitstopologyFated

locally homeomorphicto IRorientable

S has finite type E i s is finitely generated

otherwise S has infinitetype Lemmy then it s Fa

Example

S Eg these are all finitetypesurfaces

s L D eYyYy
LochNessmonster

s É
E Blooming Cantortreesurface



Motivationheredothesearise'innature

g surface finitetype

Dynamical system on S

e.g Iterated
FunctionSystem

iterates of a rationalmap

my
attractor

or Juliaset
K E S
compact

Often K E Cantorset or closedsubsetof the Cantorset

Modulispace of pairs S K a Homeo S K I Homeo S K

Leaves of foliatingof 3 manifolds

Endsofsurfaced

Ends s GI to S K

Kept ES

topologised as an inverse limitof discretespaces

Eg Ends 1 1 L R

Ends E Cantor set



lemme

There is a natural topology on 5 51 Ends such that

5 is a compactification of S Freudenthal compactification

The subspace topology induced on Ends agrees with the

inverse limit topology described above

Definition

ee Ends s is plane it has a neighbourhood in 5
that is a surface

I Rank
it has a neighbourhood in 5
that is a plan surface

Eg

i i
it sina.am



ÉÉ i mmmm

NI When considering also non orientable surfaces there are 3 types of
ends ee Ends S

planes Inbhd U E 5 with Uns a planar surface

nonplanabutorientable Inbhd U E 5 with Uns a nonplanar orientablesurface

nonorientable Vubhd U E 5 thesurface Uns is non orientable

y

Classification

von Kevékjarts 1923 Richards 1963

Given g e No a

aspace X that is homeo to a closed E Cantor
a closedsubset Y E X

with Y 0 iff g a

Iunique surface S with genus s g
Ends s Ends S E X Y

subspaceof nonplanarends

Moreover everysurface arises in thisway

In factanysurface may be
constructed from by

removing a closed totallydisconnected subset X

taking connected sums with tori along a collection of pairwisedisjoint
discs in X converging to Y E X



2 Bigmappingclassgrou

Definition The mapping class group of S is

Map 5 to Homer 1 Home S Home s

Remand

1 This is a topological group as a quotient of Homeo s
E compactopen topology

2 As a space it is
Hausdorff

zero dimensional basisofclopensets

Polish separable

completely metrisable

discrete G S has finitetype

3 In fact Map s is

countable and discrete if S has finitetype
homeomorphic to INN if S has infinite type

Bainespace

E EndsCs
Definition puremappingdas JP Enp Ends.pe

I PMopP Map S Home E Enp I
Ul

Mapk
compactly supported

mapping classgroup



Interestingelement

Dehn twists E Map

Infinite products of Dehn twists E Mac 1 MapCS

II triennially
Handle slides e PMap s Mapest

es IIIÉE
more generally tt I ILz Requires at least2

non planarends

Proposition

Dehn twists generate Map S classical

Dehn twists and handle slides generate a dense subgroup of PMap s
Patel Vlamis

Hence MapR PMap s S has Il non planarend



What about interesting elements of Map s PMap s

I
interesting elements of Homer E Enp

Map s Homer

interesting subgroup Thompson's
group V

This lifts naturally to Map s

To Diff E

mfs e Homme

theorem IFunarNeretin 18

Image H VI
thesgdThempsongrout V C V C Homer e

VandV are conjugate in Homer e



3 Thehomologyfmappingclassgroups

He Map Ioi He Bu completely computed Arnot'd FCohen Fuchs 1970s

IEEE

g

H Map Iib independent of g b u when g i Haver 85

stable homology when g a computed by MadsenWeiss 02 Oh coeff

reduced to the case bn 1,0 by BodigheimerTillman ol

many
other calculations known for small i g b n

survey Bodigheimer Boes Kranhold 223

Fainfinitetypesurfaces
All previously known results are for degree I or 2

classes representedbyseating I cyclesYijing a sing camatmom
AramagonaPatelVlamis g 2

fillinallplaneendsofS

I 2 clopensubsetsof E Ends.pl

A E A
au aI

In particular
if S has II nonplanarend H PMap S1 O

H PMap 1 e z



genus 0 H PMap s is uncountable DomatPlummer

foranygenus H Map contains Oh EDomat

With e

H PMap S if S has II nonplanarend

Fullmappingclassgroppantyssetembedded
S finitetype

H Map S e E H Map S Calegari Chen

In particular

H Map e O

H Map IR e 0 Vlamis

H Map D e 0

HzMap
2
e 72 Calegari Chen

H Map IR IN contains Q
Malestein Tao

H Map IR IN 0

Under certain coarse geometry type conditions

Hi Map S is finitely generated
FieldPatelRasmussen



4 Ourresults higher degrees

I any surface
without boundary

In I minus interiors of n pairwise disjoint discs

Be o I I ÉI Biastasuta

R E T.DE zk Raysurface

Exampley B E D e Cantortree surface minus a disc

R S E R

R T2 LochNess monster surface

R R2 I IR IN Flute surface

Exercise B S e I Die
R Sie I see

theorem P Wu arXiv 2211 07470

For any
I fI Map BEDf

In particular HI Map D e 0



Corollary
i even

H Map I e I
i odd

proof Apply the Lyndon Hochschild Serre spectral sequence to

the central extension

1 Z Map D e Map Iri e I

5
Dehntwistaround
the boundary

t
nano

O in degrees I

11

Iqiseithist
Key property

na i mail.iej
This is a He isomorphism proofby homological

stability techniques

Using this we adapt an argument of Mather 713 to prove acyclicity



Definition see X is topologicallydistinguished if it is not

locally homeomorphic to any
other point of X

If see X has openubhd U

TEX has open bhd V

win ya y a

theorem P Wu arXiv 2212

If genus E 0

Ends E has a topologically distinguishedpoint

then

Hi Map RE is unable for all is 1

info

yygzy.attmaplRIU
In particular when 2 1122 2 4 He Map Rhin

I Theproof is almost constructive

2 Each generator of 2 A Q2 is sentto an infinite product
of powers of Dehntwists

3 Hence the embedding factors through

1 2 L H PMap RIED


