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Reap Inte

In the last two talks we saw

Moviyamarepresentation Mod
E A H Fn Ʃ 2

Moriyama 07 kernel I't

Magnus twisted representation Mod E H 2x

H Ʃ b 2n

for eachcharacteristic subgroup
N IT

untwisted

mn J N A HP Ʃ ZEN representation

M
ModE

Fox53 herun
J INNJ

Untwisting via specialising coeffs It ZEN

restricting to a subgroup so thattheaction onTN istrivial

Today n 2

other methods of untwisting

upper bounds on
kernels
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Thelenberggroups

For the Magnus repr we took meth in IT IT E

LEN NAT
cha subgrup

Eg if N IT this is 2H for H H E

Replace Ʃ with CE for v22

needto choose a quotient of T Cn E

Definition

Let 7cg HX 2 with x m yin xty men xy
5
III ET

genusg Heiberggrouf central ext of H

Proposition Blanchet P Shankat 25 Belligeri Gervais Graschi 08

a 21g T.GE I is central

b If n 3 then 71g Ian T T CLE

Proof via presentationof IT C E from Bellinger Godelle 07
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Core The action Mod E IT descends along

the quotient it 7g

For v33 follows from b since IT I is characteristic

For v32 follows from a since the element E is

fixed by the Mod E action since it may

be supported in a collar of JƩ

Cory Well defined twisted representation

HM Cu Ʃ 27g

This is twisted via the action on the groundving 221g

so it is untwisted on the subgroup

Ker Mod E 77g Mode

Whatitsubgrep
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Thefillingerubgroup

First reformulate the question

The centre of 7g Hx 2 is 03 2

Aut 21g automorphisms sending 0,1 0,1 index 2

The action of Mod E
on 71g fixes 0,1 bigftp.pg.ge

Mod E Act Hg

Lemmas BPS

Mode
syntptcrossed

s t
I H EF Acting

spent

crossedhome

Here S Morita's crossed homomorphism
combinatorialdef

Crossed home means that S fg S f f Sig

Note Restricted to Torelli S is a homomorphism

8 Torelli H E

Ker x Torelli he g
I'swattletosubgenopfy
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Delft
a non naming rata field a Ʃ

Let J be a smooth oriented curve
that is transverse

to X except at a finite set P 8 of points

Let
signp I

W 8

p p
signp

fff signcp 1

winding no of 8 w.it

signp 0 if 8p isoppositetoX

The Chillingwath homomorphism e Torelli
Hogg

is definedby e f 83 wx for wx 8

Proposition Chillingworth 72 This is a well defined homomorphism

Definition Chill E ken e Chillingworthebgroup

RelationtoJohnsonfiltration Torelli Chill E J 2

I Johnson 80

properinclusionsforg 3
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EERY constantvector fieldpointing upwards

Wx a 1

wx bi I

f To Ts sends a to foa

Wy foa 2 1 1

Heme e f H 2 e f 0

a 2
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Propositions BPS S e Torelli H E

Proof Torelli is generatedby genus 1 bounding

pairmaps Johnson 79

Mod E acts transitively on this gen set

Tots normally generates Torelli in Mode

singlefixed boundingpairmap

S and e both extend to crossed home s

Mod E H E Morita89 for8
Trapp 92 for e

enough to check that 8 Tots e Tots

We calculate that they are both equal to

H 2

EE
see above for part of the

calculation

Corollary

Ker Mode Hg Torellin ke s

Torellin her e Chill E
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VP

traded
to Chill E Mod E we have an

untested representation on Him Cn E 271g

Collay2

α Mod E Att Hg

Inn Hg Torelli

Proof E because scente H

2 fe Torelli S f is a multipleof 2

say S f
2x

XEN

f yin f y n s f s

y u 2x.y

x 0 y n x05

Corollary 2 will allow us to untwist on Torelli E not just
on Chill E
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Untwisting li

Tudrepresentation

I Mod E Autz H c E 221g

f xx I f x f d deg

twisted linearity famila

By Clay 2

I ZH Z

I
Torelli E Hg central extension

Torelli E Inn Ag

Untistedrepretatin

I Torelli E Artzy H cute 221g

f I f x ̅ f
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check

f x x I f xd Iff def

A x t d Iff twistedlin
ofx ̅

A x c x ̅ t d Iff pullbacksquare

A x If d x ̅ f x ̅ f writongation

A x If x cancellation

I f x X def

Prof BPS
Totelli E

T.kz
is a trivial extension

Fᵈ mÉ
g 3 can deduce for g 2 by pullback

Then Mod E SpH induces on H 12

Torelli E Mod E induces 0 on H 12

Heme every 2 central ext of ModE is trivial on Torelli E

The 2 cocycle classifying it extends to a 2 cocycle on

Mod E defined by Morita 89

extends to a 2 central ext on Mod E

it must be trivial on Torelli E I
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It
We have an untwisted representation of Torelli E

on H C CE 27g

Modulestructure

H cute 27g is a finite rack free 271g module

See the first talk the lemma works forany

local coefficients

But it has oak as a Z module

BecauseHg is an infinite group

So before untwisting we had Mod E GL 2

after untusting we have Torelli E GLN 271g

site
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Untwistingviachridge

For any 27g
module we have a twisted representation

Mod E H cute v

It can be untwisted on Torelli E C Mod E for

any
choice of V By above and

v

It can be untwisted on all of Mod E for

some choices of V

Theorems BPS a centralext of

can be untwisted oneMod E for V Schrodinger

or fin dim analogue of Schrodinger dim unitary

Proofifin.name
to untwisting on Torelli

The analogue of the calculation α Im Hg Torelli

is provided bythe Stone von
Neumann theorem

to obtain Niels USch

Modte
Autting

PUY
sch

SegalShaleWeil repr
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Upperboundsonkenels

To study kennels pass from Cu Ʃ to F Ʃ

Untwisting results for Fu follow from those for Cn

I e Mod E Him Fu E 2H Heism

Come Movigana

221g 2 induces a surjection

H F E 2H Him Face 2

Movigama hand J n

Hence ker Heism J n

Comammagnes

22g 2H induces a surjection

H FCE 2H Him Fu E ZH

f offshore

HPM Ʃ 2H

Maggiec
Hence her Heism ker me

smallextraargument

Ker Heis ke mens Mag E J
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Here we have

Proposition BPS Ker Heism Mag E n J n

We expect the kernel to be much smaller

5ᵗᵈ n

Hers HE Cale 224

has vank 3 over 2H Z b'Yab urba

To acts by the following element of GL
271

Setting a b u 1 we get HÉ Care Z 223

H F Ʃ 2 Moviyama

Exercise the matrix above reducesto the identity in this specialisation

it has to since Ty J 2 ken Moviyamaz


