
 

IEi i eaI
GeMAT

METER
Based on arXiv 2405 03512 21 May2024

Considerthesufat

o aii ij iiii.IE
Ʃ

and the homomorphisms

Mod Ʃ Mod Ez Mod Ez

To
Homeh Ʃ

extend homeomorphisms

bythe identity



Another example

9
6

O
If

Mod 2,2 Mod 5,4 Mod Ʃ
2n

The Hare85

H Mod Egb is independent of g b when go i

stable homology

ftp.H
Mod Es.n H ModdEa

H CEEd
groupofmapping classes with

compact support



The Madsen Weiss 02

The stable homology is isomorphic to H rfMTS0 21

In particular with Q coeffs the stable cohomology is
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Miller Morita Mumford classes

Question

Do the dualsofthe MMM classes vanish in H Mod Eal

or H Mod Eel

full
mappif

classgroup

Does the inclusion Mode S Mod S induce a

non 0 map on Me for S In a Ʃe

1
More generally we may ask the same question for

any infinite type surface S

Note classified by von Kerikjaito Richards



Q1 Does ModCs Mod S induce 0 on HI

Q2 Does Mod 5 Mod S induce 0 on HI

mapping class with support in
a finite subsurface
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H Mod Eal is not countably generated i 1



Answers Focus on genus s a

Models
f Mgd s

Theores P Wu 24

Assume that genus s a

Let p of punctures of S E 0,1 2 a

isolatedends that are not
accumulated by genus

Models Mod S induces the 0 map on HI with field coefficients

Ryk It does not follow for Z coefficients s B Q 2

Ruk Hence the dualMMM classes all vanish in Hx Mod S

The same is true for Mod Mod s if either

p 0

p O and S has a mixed end

end accumulated by genus
and by punctures

If pe 1,0 then the imageof H Models HeMod s
contains a 2 summond in every even degree



Answers detailed version

0 Mode s Mod S induces 0 on with
0 Mode S any field coeffs

Mode s Mod S induces a non O map
Mode S on with I coeffs
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Plan Proof of Theorem is very similar

Proof of theorem

Proofoftheaemobservationifgen.us

s a

Theorem and Ʃ C S is a compact subsurface

then ModE ModS induces 0 on HI

By classification Ʃ Eg for 970 b 1

Step II proof for b 1

Step 123 b l case b case



StepI
Assume that is true for b 1

Let Eg I Ʃ S be any compact subsurface

Since genus 5 we may find another

compact subsurface Ʃ I Ʃ S such that

1 h is arbitrarily large
Ʃ's Ʃ interval in 22 22 Ʃ'VE Ʃ Ʃ

boundary
connected sum

Let i I and choose h i

H Model

H Mod E'v51 H Mod s

Him assumption

surjective by Haner 85

Heme 4 0
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Eg I Ʃ S compact subsurface

Definition Grid surface

denote the copies of
Ʃ by Ei for if

Since genus 5 a the inclusion Ʃ S extends

to a proper embedding GE S

Hence we have a factorisation of Mod E Mod into

ModE Mod G EI Mod S



The proof reduces to

Prof The map induces the zero map on IT for all j 0

Proof by induction on j

711s Themap Mod E Mod or n E

4 0 530 4 time

induces the zero map on Fj
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α E H Mod E Kenneth field
coeffs

Δ E H ModE Mod E E HuModel He Model

α 01 10 α

vanish underthemap inti 4 by induction

Image of α in Hj Mod Gn E is in a 4 a

But its image is also 4

Hence Line 2 0 in Hs Mod G E

in since in in



Proofoftheaemandnepuncturess.ms

IEiI EitP E S finite non empty

Claim image Map P H Map S P H Epa

Proof

If BodigheimeTillmann 01

Diff S P Gp

set P x xp
choose tangent vector Vi to S at

ECG
permutation o e

i l p angle between DQ Vi and Voci

Now let Ʃ S be any compact subsurface with PCI



colim Diff E P Diff S P Gp
77 KirbySiebenmann77

colim
Homed Ʃ P HowerVCS P

115 115

colim Homeo Ʃ P Homeo S P
Hamstrom

66 Yagasaki 00

ColImToHomer ZIP ToHomer SIP

Suitably reinterpreted the of Bodigheimer Tillmann 01

The map admits a section on He

Gp I Modf SIP Mod SIP Gp

image Map P H Map S P 2 H H Epa

as latopologicalgroup
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BONI A genus s 1

B genus s 0

A

Suppose genus 5 g e 1

Eg S Mod Eg Mod S

Eilling in all ends of S I Ʃ Mod s Mod Eg
Freudenthal compactification

Mod Eg Mod s ModCE

surjective on Hz when 972 Ilan oldsen RandalWilliams

Halmode 0 then 972
EEE

Hence is non 0 on H2 for 972

For 9 1 H Mod Ʃ H Mod Ʃ

12

is surjective so t is non 0 on H for g 1
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If S R I R 2 then Models Mod s

n

induces the zero map on if n l fieldcoeffs

a non zero map on HI if n 4 I coeffs

One can use a gridsurface argument like in the proof for
genus s a above

n

More generally if genus 5 0 iri ii ifi
of cardinality A n 4 a

then ModeS Mod S induces a non 0 map on H

Proof Embed Ʃ n S so that each componentof S Ian
contains one point of A Ends S

ModEoin ModS

Since A C Ends S is top distinguished we have

Mods Mod S u all endsexcept A

Mod n points
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Mod Ian Mod S Mod points

U

g n g

Hence is non 0 on C Tb H whenever

n even 2 O mod 24 1 iff n 74
n odd 2 0 mod n t e iff n7,5

If S R ie then Models Mod S induces the zero

map on HI with 2 hence any coefficients

Proof Any finite type Ʃ C 1R e must be contained in

Ʃ Ʃ R e
115

1012

But Mod D e 0 by P Wu 22


