
panorama ergodicity dynamical coherence classification

Partially hyperbolic dynamics in dimension 3

Jana Rodriguez Hertz

Universidad de la República
Uruguay

UFRJ, Rio 2011



panorama ergodicity dynamical coherence classification

definition

setting

M3 closed Riemannian 3-manifold

f : M → M partially hyperbolic diffeomorphism
f conservative (most of the time)



panorama ergodicity dynamical coherence classification

definition

setting

M3 closed Riemannian 3-manifold
f : M → M partially hyperbolic diffeomorphism

f conservative (most of the time)



panorama ergodicity dynamical coherence classification

definition

setting

M3 closed Riemannian 3-manifold
f : M → M partially hyperbolic diffeomorphism
f conservative (most of the time)



panorama ergodicity dynamical coherence classification

definition

partial hyperbolicity

Definition
f : M3 → M3 is partially hyperbolic

TM = Es ⊕ Ec ⊕ Eu

↑ ↑ ↑



panorama ergodicity dynamical coherence classification

definition

partial hyperbolicity

Definition
f : M3 → M3 is partially hyperbolic

TM = Es ⊕ Ec ⊕ Eu

↑ ↑ ↑
contracting intermediate expanding



panorama ergodicity dynamical coherence classification

definition

partial hyperbolicity

Definition
f : M3 → M3 is partially hyperbolic

TM = Es ⊕ Ec ⊕ Eu

↑ ↑ ↑
1-dim 1-dim 1-dim



panorama ergodicity dynamical coherence classification

examples

example

example

f : T2 × T1 → T2 × T1

such that

f =
(

2 1
1 1

)
×

×



panorama ergodicity dynamical coherence classification

examples

example

example

f : T2 × T1 → T2 × T1

such that

f =
(

2 1
1 1

)
× id

×



panorama ergodicity dynamical coherence classification

examples

example

example

f : T2 × T1 → T2 × T1

such that

f =
(

2 1
1 1

)
× id

×



panorama ergodicity dynamical coherence classification

examples

example

example

f : T2 × T1 → T2 × T1

such that

f =
(

2 1
1 1

)
× NPSP

×



panorama ergodicity dynamical coherence classification

examples

remark

in both examples, there is a foliation tangent to Es ⊕ Eu.

However, there are C∞ perturbations such that
there is no leaf tangent to Es ⊕ Eu [RHRHU–08],
[BRHRHTU–08]



panorama ergodicity dynamical coherence classification

examples

remark

in both examples, there is a foliation tangent to Es ⊕ Eu.
However, there are C∞ perturbations such that

there is no leaf tangent to Es ⊕ Eu [RHRHU–08],
[BRHRHTU–08]



panorama ergodicity dynamical coherence classification

examples

remark

in both examples, there is a foliation tangent to Es ⊕ Eu.
However, there are C∞ perturbations such that
there is no leaf tangent to Es ⊕ Eu [RHRHU–08],
[BRHRHTU–08]



panorama ergodicity dynamical coherence classification

some important problems in dimension 3

some problems

ergodicity of ph diffeomorphisms

dynamical coherence of ph diffeomorphisms
classification of ph diffeomorphisms



panorama ergodicity dynamical coherence classification

some important problems in dimension 3

some problems

ergodicity of ph diffeomorphisms
dynamical coherence of ph diffeomorphisms

classification of ph diffeomorphisms



panorama ergodicity dynamical coherence classification

some important problems in dimension 3

some problems

ergodicity of ph diffeomorphisms
dynamical coherence of ph diffeomorphisms
classification of ph diffeomorphisms



panorama ergodicity dynamical coherence classification

frequency of ergodicity

stable ergodicity

Definition (stable ergodicity)

f : M → M is stably ergodic if
there is U1(f ) such that

U1(f ) ∩ Diff2m(f ) ⊂ {ergodic}



panorama ergodicity dynamical coherence classification

frequency of ergodicity

stable ergodicity

Definition (stable ergodicity)
f : M → M is stably ergodic if

there is U1(f ) such that

U1(f ) ∩ Diff2m(f ) ⊂ {ergodic}



panorama ergodicity dynamical coherence classification

frequency of ergodicity

stable ergodicity

Definition (stable ergodicity)
f : M → M is stably ergodic if
there is U1(f ) such that

U1(f ) ∩ Diff2m(f ) ⊂ {ergodic}



panorama ergodicity dynamical coherence classification

frequency of ergodicity

stable ergodicity

Definition (stable ergodicity)
f : M → M is stably ergodic if
there is U1(f ) such that

U1(f ) ∩ Diff2m(f ) ⊂ {ergodic}



panorama ergodicity dynamical coherence classification

frequency of ergodicity

frequency of ergodicity

Theorem (RHRHU-08)
Stable ergodicity is C∞-dense among conservative partially
hyperbolic diffeomorphisms
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Theorem (Brin-Burago-Ivanov08)

If f : T3 → T3 is absolutely partially hyperbolic, then f is
dynamically coherent.
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conjecture

conjecture [RHRHU]
All conservative partially hyperbolic diffeomorphisms of a
3-manifold are dynamically coherent.
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