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interact
orbit of KE M
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Smoothdamis Study of asymptoticbehaviour

of points by f M M diffeomorphismof
closed smooth manifold M t FÉ
some

GoalsQuention
Describe most orbit of most dynamical

systems i e of most f M M

Severalapprogs make some assumptions on

f and deduceconsequences
Show that t can be perturbed to enjoy

some conditions



Á d to checkassumption for
specific systems or to check that systems

belong to these Ingesets which au well

described

I will concentrate in a specific class of
dynamics in low dimensions to illustrate

some possible formulations of more

precise questions

Def f M M is partiallyhyperbolic if

Df invariant splitting TM Es EFE

So that Il ok v8 Es unit rectors ossian

We have



l Df vs Il min 1 llDf v41

ll Df v41 2 max 1 llDf v41

DE
Ts

Ir
why is this ameaningful definition

open property can be detected with finitely

many iterates

it is implied byseveral robustdynamical

behaviour

Things can be said aboutsuch systems

Manyrelevant examples
algebraic geometric

hybrid



From now on we restrict to low dimensions

10 M s closed 3 manifold
compact noboundary

Why Smallest dimension where this is really
meaningful endomorphism

false Makessense in dimM 1,2 but the

kindofquestion I will
address is already

well understoodthere FranksMañé

Infact I will furtherrestrict to
hyperbolic 3 manifolds µ
Cie admitmetricof constantnegativeunratme

Mostclosed 3 manifolds are hyperbolic

Realzan Allows metotake somehistorical
shortcuts

and statesomeresultswhichare more in final form
show thespirit of thegoals we follow



theorem jointwith 5Fenley

If a hyperbolic 3 manifold admits a

partiallyhyperbolic diffeomorphism i

y
ayyy ya

time 1 map ispartiallytyp

theorem jointwith 5 fenley

let f M M be a volumepreserving

partiallyhyperbolic diffeomorphismof a closed

agua zaga y ngf
µ µ µ y µ

everyfiniteamable YA BEM measurableset
partition has measurable has0 or full
positivemetric volume
entropy ÉI Yip

asymptoticindependence

results in otherclasses of 3 manifoldsofsimilar

taste The proofs so fardepend on geometry topologyof
M to some extent



Esta Explain main difficult
and mainstrategies

I will concentrate onTheorem A

I f M M partially hyperbolic

3dg Msn Anosovflow

E is obvious

Topological obstruction

Somehyperbolic 3mfdo are known not to
admit Anosovflows lotsoftheory but
still lotsof problems

M M is Anosov flow

mean ITM Eso R ÜE
Classical theory gives Es E intégrate uniquely

this is truealso forpartiallyhyperbolic



For Anosovflow of M M the fact that

centerdirection integrates is
immediate however

thismay fail for partially hyperbolic systems

es Anosovflows in 3 manifolds naturally

carry codimension 1 foliation

La lot ofdevelopedtheory

Partiallyhyperbolicsystemsmaynothave

f invariant codimension 1 foliation
curvestangent

Eo to É may
merge

Weaker structure Burago Ivanov

Branching foliation

of codimension 1



If we lift of M M Anosov flowto

universal cover all unvestangentto E
are fixed by

This can also fail for f M M partially

hyperbolic

What is the strategyto build an

Anosov flow on M from a partially

hyperbolic system

kepi If A M M is an Anosov

flow on 3 mfd M each leafof

Furs weak stablefoliation can be

uniformed to hyperbolic plane IR



and flow lines foliate such leaves as

Geodesicfans flowlines

Eta
leaf

When Mis a hyperbolic 3 manifold we are

ableto produce this structure on leaves of
the branching foliation tangent to ESE
and EFE

Wecall such partially hyperbolic systems

quasi geodesic partially hyperbolic which under

someconditions me show are related to another

class we call



Collapsed Anosov flows which in particular

imply themanifold supports an Anosov flow

Partial hyperbolicity a 3 manifoldtopology
FicEsoftheAnsC


