







































































































Canonical Representations

of

Surface Groups

Daniel Litt

University of Georgia

Universityof Toronto

June 10,2022



Canonical Representations
of surface groups
jt w Aaron Landesman

1 Goal classify alg so lus to

i somonodromy diff't equs

rep's

I if rice leptin shed
a finiteattemptpts

Egan orientable surface of genus g w

n punctures

Mod
gn TolHomeot Egil tilMgn

mapping class gpof gin



Mody Out it Egil
s

Modg n
a Hom a legalGlitally

Goal Classify finite orbits
canonical

repus oftikg.nl

Painlevel VI a 9 r 2

Canonical ble reps constant w out

making choices
have finite orbit

ExInO a Eg Lai bi as.bg TICa Li7 1
Canonical finite orbit under Out a Egl

2 Examples

1 Reps tilEg n Glr G w

finite image



2 Rigid local systems genus O
only

3 IT Eg n 4Mod Egan Y't Mmil
f r

E finite index

Given p T GL Q

Pla Eg n is canonical

i TQ FT techniques
ii AG techniques

X Mgmt sm proper

Rin E givesrep as desired

Kodaira Parshin trick
C X eat disjoint

unionof all Acovers of C
ramified an xi

iii Group theory techniques



3 History
i PainleveVl algebraic solus
found by Hitchin Dubrovin Mazzocco

Doran Boalch

Classification completed by Li
soggy

Lii Q Whang Kisi
For g or do all

canonical

repas a Egil GLA
have finite images

Biswas GuptaMj Whang t Cousin

Hen Yes for r 2

Thy Landesman L I Suppose rage
Then all canonical repus

Til Egil GlrCa
have finite image



rh n polynomial in genus

virtually solvable image
r exponentialingenue

reps longe
Finn

Ilion

sharp is the bound

genus

Cannot beimproved beyond 2gal

What about in the semisimple case

4 Sketch of proof

Inputs Nonabelian mixed Hodge theory
e Langlands

i p ti Eg.nl Glace

e canonical irreducible

X s



localsystem Np on universal curve

I C X over étale cover X of 172g n
lil p unitaryUnitary
amp g Xp whmtgig.ficase

Pf idea Enough to show

H C adNptH X R adNp O
s

underlies a GPUTS

Analysis ofperiodmap Dh

iii Cohomological rigidity quasi unipotent
monodromy et o

µ
Esnault Groechenig
KlardelPatrikis

unitary p
defined me Or for some
field K

iv Enough to show that for each
c Ok I



88.4 is unitary

Ny Rigid
A

Underlies E Puts

lowry unitary
Landesman L

Irreducible
case u p

irreducible dimp ga
NAHT Np deformation equivalent to

G PVHS N'on E
NY ititay by Landesman L

hasSuite
monday N rigid

Nan NING
General vi p's canonical p has
case

finite image

Ext p pe
Modsi

o



t P P
Follows from analysis ofperiod

maps as belue D

5 Questions
1 New examples of canonical

rep's

X 2 Classification in general

j fm rope for g
2 are all

C Riemannsake canonical rep'ns
ofgenus s In

ofgeometric origin
PER't The

pt

3 Are all irreps of Modgin

g 2 rigid

Why believe 3 Analogy b w

Hodgin and Slr 21 fu r 2
g 2

Rmt Mods admits non semi simplegins
hence admit us rigid rep is



s ng

Conj PutmanWieland Egm surface

I Egm H
s

Eg Eg ramted ar u pts

TEMods n Ta H Eg

If g 2 no non zero ett of H Eg
has Quite a bit under P

The Landesman L True it g Flt

Idea C Nd
p H Glr d

k
Tha If dimpeg then HCMg.n.fr Not

Pfide 1 By theorem of the
fixed put non no constant



sub VHSof R't Np

2 Assume n O C Riemann

suture of genusg Ep be
stable vector bundle on C
associated tog

Derivative of prod map

HYE ow O HYE ow Holway
L

H Eon HuHoEon wot

map
has non yo kernel

E ow not gon gloh generated

S impossible it rh E e
g by

Clifford theory for us s


