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CURVES ON SURFACES

sDi i g iii
i

S ORIENTABLE CLOSED SURFACE OF GENUS g 2
or genusg w r punctures 2g r 2

NOI NEC SIMPLE
CURVE FREE HOMOTOPY CLASS OF IMMERSED LOOP ᵈcesS

ESSENTIAL NON PERIPHERAL

IF S EQUIPPED W HYPERBOLIC METRIC
CURVE CLOSED X GEODESIC

CURVE CONJ CLASS OF HYPERBOLIC ELEMENTS IN IT S

8 length of geodesic lengthof shortest rep


































































COUNTING CORVES

BoundedbyFor ANY 2 8 with ex 8 L is finite geoff
As L o 8 with 1 18 L 0

COUNTING AINTREE

HUBER 59 FOR ANY CLOSED HYPERBOLIC

8 with 1 18 L

ASYMPTOTIC

sNEi
g iiiii.ie ia


































































COUNTING CURVES

For ANY 2 8 Éex 8 EL is finite
As L o 8T exes L

COUNTING ACHATRATE
NO SELF

INTERSECTIONS
WHAT IF WE ONLY COUNT THE SIPLE ONES

MIRZAKHANI 041 FOR ANY HYPERBOLIC OFGENUS g
SIPLE with 1 18 L C 269 6 C CC 0

s fi i i6


































































COUNTING CURVES

For ANY 2 With 8 EL is finite
As L o WEEexes c a

COUNTING ACHATRATE
NO SELF

INTERSECTIONS
WHAT IF WE ONLY COUNT THE SIPLE ONES

MIRZAKHANI 041 FOR ANY HYPERBOLIC OF GENUS g
8SIPLETI.IEFEL3 c.L69 6C clx type

6


































































CURVES OF FIXED TYPE

MAPPINGCLASS GROUP Map5 Home
Homotopy

Map s A curves

8,8 SIMPLE CURVES ARE OF SAME TYPE 8 8

IF 8 cMap 5 8

Ex IFT is NON SEPARATING SIT connected

5 8 56,2
518 56,2

A THM FOR SURFACES

i
i iiiii.it5

iI boIdars


































































CURVES OF FIXED TYPE

MAPPINGCLASS GROUP Map5 Home
Homotopy

Map s A curves

8,8 SIMPLE CURVES ARE OF SAME TYPE 8 8

IF 8 cMap 5 8

Ex IFT is SEPARATING S 8 two pieces

518 52 055,1

F
18 8 Uss

SAME TYPE

518 51 V56 DIFFERENT TYPE

d iEEii tiiiiiiii.it5

9

7

4 boundaries


































































CURVES OF FIXED TYPE

MAPPINGCLASS GROUP Map5 Home
Homotopy

Map s A curves

8,8 SIMPLE CURVES ARE OF SAME TYPE 8 8

IF 8 cMap 5 8

SIMPLE CURVES UNION OF FINITELI MANY TYPES

THEOREM MIRZAKHANI 04 X HYPERBOLIC genus g
To A SIMPLETÉRVE To air

8 To with l 8 L C 269
6

C CCX.ro


































































CURVES OF FIXED TYPE

MAPPINGCLASS GROUP Map5 Home
Homotopy

Map s A curves

8,8 STEM CURVES ARE OF SAME TYPE 8 8

IF 8 Map 5 8

SIMPLE CURVES UNION OF FINITELI MANY TYPES

FACE CURVES 8,8 K UNION OF FINITELI MANY TYPES

THEOREM MIRZAKHAN X HYPERBOLIC genus g
To A SIMETERVE

8 To with ex 8 L C 269
6

C CCX.ro
8 with i 8,8 k ex 8 23 E 2656 I Exile


































































COUNTING ALLOWS YOU TO DO STATISTICS

AMONG ALL SIMPLE CURVES OF LENGTH E L HOW DOES A

RANDOM ONE LOOK LIKE AS LSD

E.g
MIRZAKHANI'S 48 TAM ON A GENUS 2 SURFACE

A RANDOM SIMPLE CURVE IS 48 TIMES MORE LIKELY

TO BE NON SEPARATING THAN SEPARATING


































































CONVERGENCE OF MEASURES

EYE I E ÉE EM FOR SIMPLE MIRZAKHANI

My z Sfg ON M MEASURED LAMINATIOS

THOMEOMOR.PHCT0R656t
7hm MIRZAKHANI SIMPLE CURVES CML S

FOR ANY SIMPLE To SIMPLEMULTICURVES CMLCS

at acre SIMPLE Mhl
Mood off MThu
qq.gg

fyiyqqqyqqyzy.gg

gig
COI My.LU

myY80 SIMPLE
Maplsl

inv.bergodicmro.LUEgo 8 8.14181 1
8 8011 1814 cggB.CI
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CONVERGENCE OF MEASURES

TO PROVE THE THEOREM FOR GENERAL CURVES WE
STUDIED THE MEASURES

My z 828 ON GEODESICCURRENTS

I E
THM E SOUTO CURVES C CCS

FOR ANY CURVE 80 MULTICURVES CCS
as aER Tsurve CCS

msn.zfg.mn qggggggq.gg

ER WE CAN AGAIN COUNTW.IT NYMEtRg
Mh 5 C CS CLOSED

NE THE THM MENTIONS WERE IfTÉ fefhI
MroL Ux 8 8.14181 1

8 8011 1814 offBex
ONLY USES lx extends is continuous 1 10 11 18


































































A GENERALIZATION

LET F CCE Ryo BE ANY CONTINUOUS POSITIVE É jÉÑÉ
FUNCTION THEN FOR ANY MULTI CURVE 80

8 8 with FCO L C 269 6

C ChfBuffy released
THERE ARE MANYSUCH F

Cotal NEGATIVELY CURVED R METRIC

EÉÉr FLAT METRICS e g TRANSLATION SURFACES

Eg
e stable WORD LENGTH

ANY stable RIEMANNIAN METRIC

445in EXTREMAL LENGTH
Bonahon COMBINATORIALLENGTH Fix filling 6 I 8 i 8,6

IN FACT CAN COUNT WIRI ONE W.IT ANY OTHER


































































A VERY BRIEF IDEA OF PROOF

1 Mth IT 6 2,817 Mhz simple multi curves

In charts just Lebesgue on R Leb L fz.SE

2 Mar 6 8ft

mg c precompact any limit point m

m K mrna for some K K To

3 m mtha are Mapls invariant

MASUR Mtha ergodic
m const MThu

4 Show const is the same for every limitpoint


































































APPLICATIONS A SHORT INCOMPLETE SURVEY

FIRST The constants

Recall May gamma type
mandlength

8 80 1 18141 cord BW 269 6

by topology

BX mtha tens l d 1

b can n iiC
I fires

C 8 Mth EML 1 80 FILL ifro d 1

WHEN 80 SIMPLE CAN IN THEORY BE COMPUTED


































































APPLICATIONS A SHORT INCOMPLETE SURVEY

FIRST The constants

Recall May gamma erymandlength
8 8 1 181 1 BW 269 6

by topology

8 types with 98144
8 type82 WITH e 8 EL

E.g For S Gta
8 NON SEPARATING I 8 EL

8 SEPARATING 8 3
48

OI TAKE A SIMPLE CURVE AT RANDOM CEL
THEN PROBABILITY IT IS SEPARATING IS 1 49


































































APPLICATIONS A SHORT INCOMPLETE SURVEY

FIRST The constants

Recall May gamma erymandlength
8 8 ex18141 CQ.BY 269

6

topology

8 types with 98144
8 type62 WITH e 8 EL

IN FACT DELE CROIX GOUJARD ZOGRAF ZORICH

8 SEPARATINGON Sg 0 as g 0 EXPONENTIALLY
8 NON SEPARATINGONSg


































































COUNTINGSQUARE TILED SURFACES STS

FIRST DONE BY DELE CROIX GOUTARD ZOGRAF ZORICH ARANA HERRERA

β STS STRUCTURES on Sg
ha a Be 848h PAIR OF SIMPLE MULTI CURVES

α α 8 2 1 22 8h β 2βz

Square HOMOTOPY CLASSES Squares Squarest Map s

Squares L THOSE WITH AREA SQUARES EL

Square L THOSE WITH VERTICAL OF TYPE 80

BIJECTION Squares α B S.M 1 WITH β FILLING
PRESERVES Map S ORBITS

Square map 848 8 8 48 TYPES


































































COUNTINGSQUARE TIED SURFACES STS

FIRST DONE BY DELE CROIX GOUTARD ZOGRAF ZORICH ARANA HERRERA

STS STRUCTURES ON Sg
if 2 2 8 8h PAIR OF SIMPLE Multi curves

Square HOMOTOPY CLASSES Squares Squarest Map s

Squares L THOSE WITH AREA SQUARES EL

Square L THOSE WITH VERTICAL OF TYPE 80

TAM Square L go 265 6 4

Squares L by 269 6 2 r

ETC
























































































EXPECTED NUMBER OF SELF INTERSECTIONS
JOINT WORK IN PROGRESS WITH J SOUTO

OR NOT

Q PICK R SIMPLE CURVES 8 tn AT RANDOM

OF THOSE OF LENGTH L

WHAT IS THIER EXPECTED OF INTERSECTIONS

CAS x

A K X B X 22
FOR AN EXPLICT CONSTANT K DEPENDING ON

METRIC
























































































LENGTH DISTRIBUTION OF MULTI CURVES

83 To D fat Jn

2 4,4 tn ERI

WHAT IS THE EXPECTED LENGTH DISTRIBUTION OF

THE COMPONENTS OF T OF TYPE To

MIRZAKHANI For Po A PAIR OF PANTS DECOMPOSITION

To 8 824 83g 3 THE PROBABILITY THAT

OF TYPE TO HAS A COMPONENT WITH LENGTH 10

OF totgf.gs is a 10
























































































LENGTH DISTRIBUTION OF MULTI CURVES

j
to D fat tn

4 La Ln E R

WHAT IS THE EXPECTED LENGTH DISTRIBUTION OF

THE COMPONENTS OF T OF TYPE To
re Mhz F r se tw ethk 8 Δ R

DEFINE MEASURE ON R
4m

1 481 extra f

mÑi4
my 4 8.811418

MIRZAKHANI M PT X converges to an explicit measure

LIU ARANA HERRERA SAME FOR ANY SIMPLE MULTICURVE
























































































LENGTH DISTRIBUTION OF MULTI CURVES

WORK IN PROGRESS W JUAN SOUTO

DO THE SAME FOR NON SIMPLE

8 8 8k AY MULTI CURVE

8 81,82 ru E 8 CS CCS

1180,2 14 8.8114181

E Souto Again convergence explicit measure inprogress

IDEA STUDY THE MEASURES M L 8,828 Onate
SHOW CONVERGENCE
HYPERBOLIC METRIC X CAN BE REPLACED WITH ANY NICE F

ESOUTI FOR ANY NICE LENGTH FUNCTION M_ Fo L F
CONVERGES AND THE LIMITING MEASURE IS

INDEPENDENTOFF
























































































LENGTH DISTRIBUTION OF MULTI CURVES

WHAT HAPPENS AS g 0

DELECROIX MINGKUN

E g IF P IS A SIMPLE MULTICURVE PICKED AT

RANDOM ON Sg ITS 3 LONGEST COMPONENTS

WILL HAVE 76 17 5 RESP

OF ITS TOTAL LENGTH as g 0

LENGTH HYPERBOLIC
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