







































































































Nielsen Thurston

ClassificationRevisited

w CamilleHaley

HobeyT Give a new proofofthe Nielsen
Thurston classification of mapping classes

herd representatives for pseudo Ansons

Tool Ben approachusing Thurstonmetric

on Teichomiller Space












































































































Geodesic Laminations

X hyperbolic surface of gems g 2

Geodesic lamination on X

A dosed subnet d of X foliated by
complete simple geodesics

Examples Multicuve multicuve t spiralingleaves

j
A uncountablymanyleaves

17 cross sections are
cantos sets

Each component of X d is a iwi
surface wl geodesic boundary

Def A is fitting if X X is a union of
ideal polygons










































































































it is Maximal if X h is a union of
ideal triangles

Defn Suppose it is filling on X

Say X is d symmetric if each

ideal polygonPL X d is regulars

µ
Note When d is maximl

pg µ
X is always d symmetric












































Dual HomocyclicFoliation

it

Fiifi

mam r

equilateral horizon he

DualMonocyclicFoliation

support on P int he

leaves are homocyclic segments

Measure coincide w arclengthalongsidesofP

A yelling lamination on X

X R symmetries each Pof X d is regular

Fx d dual hourydie foliation

Supportof Ela is X Vint Ch

th inscribed horogon en P



Restrictionof Fx d to each P of X k
es Fpm
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Mapping
Chass Groys PCs Homeotts

isotopy

Nielsen Thurston Classification

H If 4 ENS is not reducible a finite order

then has a representative f c Homeot s

which is fpseudotnosow.tl
I

F a fan of transverse Gingular measuredfoliations

Ft F on S Kid at f ft K F
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Beers Af ofcPls is not reducible a finite order

then I a complex structure X one S a quadratic

differential of one X K 2 and a

rep f e lo s t

1 f X X has quasi confoundconstant K which

is inimal among all maps XG rep lo

2 f preserves the leaves of the vertical

hoyotal foliations Vg Hg of g
acting by f Vg Krg AHH fHg



NewProof t New representative

not
Them HT elfof cMs is reducible or finite order

then I a hyp structure X or S a filling
d for which X is h symmetric K I

and a rep f e sit

D f X X has Lpschlyconstant K which

is minimal among all maps to rep lo

2 f preserves the leavesof h F Fx d

acting ly f F K F
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Tools of thetwoProof

1 g isotopy classes of complex hyperbolic
structures on S

Y

X Y c Tls

d x 4 tog ing f k f i f X if esotopitoids

TFhetcd a.ch Fkf Q C constant

Thurston din Lf Lipschitzconstant

Both are geodesic metric spaces

PG LTG by isometries

Temme If 4 c Pls is not reducible a finite
order then in either metui on TCD of is

a Eypeholicesometry
I



d Eg inf dCT 4G o

YeTG

2 MenSetlol f x cTG Tor DG4G I 0
Lemma K EH I e theMinset4

Restof ProofDuring

Beers Show the quadractie differential of
associated to X ol is ol invariant

Apply Teechniedler's ExtremeMap Then

HIT D Find a geodesic lamination d

on X which is of invariant

Irreducible de es felling
D tension lane fromX to olKd



2 Show X is d circumscribing

II
Each P of X A circumscribes a horogon

F a choice of h in each p st

dual howeychi foliation F has GIF K F

Uses Typ version of Griotzsch's Them

3 Promote X s I d symmetric

glue

ii FEELEY
P of Wh F

F Fg N



4 Build optimal Lipschitzmap I lock

generalizingThurston's stretch maps
Boa

classificationof Isometries of PCs 2Tls

BergTeichmullermetrie Thurston Metin ChorleyTJ

of elliptic of u

is finite order

of iabolie of parabolic somepowerofof is reducible
re order 4 b a multi twist

hyperbolic 4 is hyperbolic to has
is pseudoAnosov

a pseudoAnosovcomponent
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