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Bkg lmotvatnlg.at

I surface

M E its mopping Lassgap

To Diff E

isotopy classes of selfdiffeomorphismsof I that fix 22 pointwise

Got Construct interesting

Leggepresentatis
of ME

definedvia an actionon a

space followedbytaking
somevarietyof homology

Whypresentations

Understand ME via the symmetries of simpleobjects
eg vectorspaces

R modules

why homological representations

The representation theoryof M E is wild
no classification of ivied reps withfinitelymanyparameters

Constructing representations topologically homologically allows us to use
topological tools to studythem



When I Da D pi spa MCDK E Bk

In 2000 Bigelow Kramer independently constructed

E mail fatal representations of Bk over afield

Br T GWR

braidgroups are linear

For almost all other surfaces I linearity of ME is an openquestion

I
M tmbitng.at

Construct faithful fin dim homological representations of MI

We will focus on I I 0 for g 1

For convenience suppose that g 4



theorem Blanchet P Shaukat

Foreach v72 there is a catkin
Borel
Moore

homology

me tuco
antico.ec

igconfigurationspaceuniversalcentral1 t'T t
majestic

projective representation

RI Daw is an

indigantiget
space

Wealsohave a

ME U VWA

din DnWn 297 1 N

For each n 2 and each representation V overR of the

discrete Heisenberggroup H E there is a representation

Torelli E SAutp.fr

where D V H Cues EE V



A Jeu B
Kennet

The Johnson filtration is an

exhaustietftration

ME 2 J I 2 JR 2 JB 2

Torelli E

Def J n her me Aut t.CH na

Magnus E Ker ME Aut Ttp

Nagurski

P

PÉ of our representations forgiven v72 has

kernel contained in J n n Magnus E

This uses Moriyama073 who identifies Jen with thekernel

of a certain simpler homological representation of ME and

Suzuki 05 whodoesthe same for Magnus E



YET 6 07
n 2

HI Ya b u I u central ab n I 8 54

V regular representation

ZEE ZI Ta Habib i uz R

In this case 2 V E R as an R module so

Torelli i Ghz R

and the Dehntwistaroundheboundan To acts by

Noteexercise This simplifies tothe identity if
we set a b u2 1



Play
General recipe for construction 1stversion

Buran Lawrence Krammer Bigelow reps of BK

General recipe 2ndversion more general twisted representations

Idea applythisrecipe
ee

Igtefygfm'untwist
it



Generalvecipe

IT Cn E

11mel inantoti

t

Inmanningeriii

local system over Rn

n i7CEE

twistedhow s 22

it It Et cec.es ans a

nIIÉ ME
Hi at v

v
mypmmty.am ppg y

MIIxxtationor



WhenE

I 4 t.lu Fu 3,2 Q

V REQ 2123 ZEE
regular representation of Q

S I interval E JDK

HYMqyt.EE
3 Bu epuesentationaerZLE

theBuranrepresentation

isomorphic as a ZEE module to ZEEJK

WI 0 T Calm
t indngnumbw.tw

Q

E

V REQ ZEE ZEE g

S I interval E JDK

HillycICDalizeigh3
Ba

representationaerzettigathe
nth Law Bigelowrepresentation

theorem BigelowKrammer

Faittratta isomorphic as a Zettig module to 2ft g



In general

I planar
T ne I

HE x z

HII xHan z I 5
Hie x 2 2 otherwise

I I writhe
windingnumbersof q
particlesaroundloops
onthesurface

Thus any abelian quotient Q of it C Eg g 1

can only remember the writhe moat

Look for nonablin quotients of it C Egil

Lemmy For 7,2 there is a natural quotient

j

wings
ZXH.CZ

a xcby Carbery xxx

Moreover Ker O is ME invariant

Idenofproof



nay

GeneralrecipeI differencesfrom
first version
highlighted

herO fixed setwise by ME

t

Cut regularcovering withDeok Q P Iduna

butdoesnotcommutewiththeQaction

gypydyma
nntft.tt

local system over R

ti

twistedhow s 22

Éf
Hike

twisted ME representation over R H Cue Ci z V

Histedm 1ymentationor



Q What does twisted ME representation over R mean

I An action on the collection of R modules HECueCECE 9 V I yeme

Foreach 4,4 e ME we have an isomorphism notautomorphism

H CueCECE 444 H cnet.ci E Av

Formally this is a Mode valued functor on the train groped of ME

setotobehequt.at 1ac

nIEd

and S I interval E 22g

Then we obtain a twisted ME representationH'llcue CECE V

for each n 2 and HE representation V

Moreover we understandH'llCue CECE V completely as a mode

Proposition

xee.ci YEaIif.m
Finals

How to untwist theMcfadinwhen V W Schrodingerrepresentation

afterpassingtoME









Boy
Lemmy The universal central extension

Mt

Ing
is trivial when

restricted to the Torelli group

Id
mmgcmp.sethattheinclusionTorelli ME

induces the O map on H 2
Thusany Z central extension of ME becomes trivial
whenrestrictedto Torelli E

Hence we obtain an untwisted representation of Torelli E on HimCneCece W

withoutpassing to a centralextension

In fact using differentmethods we obtain an untwisted representation of

Torelli E on HimCneCECE for any HE representation V notjustV W


