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One of gods is to show f PH in M3
is in some cases DAF
general comment sentpossible shelves of center
Solution on leaves of Tires
for f DAF but notalway

HHV example
leaves Lewin

s

eefunnel
leaves cents

In particular there is branching leadcollapse
Also center leaf space in L
not Hausdorff

Quangeodesies uniformly efficient in measuring
distance length along cone is at most
k distance between endpoints fr begenoughdistances
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kns beg
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Opengustin what are other possible structures

of center foliation in lewesof Nts Wta
traiso stable luastable foliations

yesterday he proved that if
f DH homotopic to the identity EYES EU

orientable Df preserves orientation weget
Wcs We if they are f minimal either

dwble emananu enemy leafWCTfixed
by F was

a hexed
in double translation

4 f is DC and f is DAR
today bnngbaekrsu oMqtranslation in hyperbolicmanifolds

Mixed case no
DT case Anosov flew in M

TP hyperbolic with PH
thfw.comgehw

2opfiws DAF
DT hypothebcd

Bang back results to M we proved the
result for a funk cloak left totaek
cover an order to get branching foliations
Bungo Ivanov



Proposition Let f i M M be PH such tant
fk is homotopic to the identity fr some k 0
let A be a finite cover of M whichmakes
the bundles orientable Let g be a left to
A of a homotopy of fh to identity so
that 9 preserves mentation of the bundles
Suppose g is dynamically coherent and that
there is a good lift 8 of g to rt
that fixes all the center leaves Then
f is dynamically coherent and fkn is
a discretized Anosar How

Application f PH is M hyperbolic

F ko fko hom wi Ffk powerof fb
with finite left gas above If g is
the double invariant case then f is DC
and fk is a DAF
Prof of the proposition invanance of branching
folktims start with Wes were tr g
Then show that was well are invanaut
Under any deck transformadou AT M
assume A his normal
left to Tues

are envanantasAKA

µ



ne show they are invariant by UNM
this implies that WCS Weu undue foleatius

in M factual foliating Then Shaw watches
are invariant by any lift f to T

This implies that preserves the indued
foliations in M fisDC
Nwfkr_agisDAfb.y previous
arguments whack conphes that fk a

as well
this uses a technical femme Food left

for generaldoes
lemme let g be ho

PH homotopeto identity Wes wow g invanaut
foliating not branching Wa Center toleration
Asseme F good lift 5 fixes cell leaves
of wt

sippose WES Nick are also 2g invariant
bfolizhous tangent Ecs Eat Suppose 5
also fixes every leaf of wtf
Then WES Was you wcu

Idea be Wcw and w.es WesI
2 pairs Wcw W of fixes all

leaves of
s Itb



well Wes the lifts

A west w.es
Vcs Wines orca

WAS I Tyes there are 2 leaves

LEWIS L CWTH

through same point but not same
I U

th U be
center constable of A guy L
tired iterate forwards

banded lengths

Unstables increase contradiction

Mixed double translation cases

Seifert 0 one proof.TT
assume M hyperbolic

goal mixed does not happen
DT leads to Anoan them

the manifold
M hyperbolicFirst asseme f him Identity ES Es Ea

orientable Df preserving oneatstim
good left I act as a bandana

in one of wet or Wtu
Suppose vlog Wcs
then Wes is IR covered Uniform

PropoghniBCffP for branching foliationsunder these conditions HR covered in



M hyperbolic need Matonoidabt A orientable then
there is a pseudo Anosov flew OI transverse
to Wcs and regulating for it

Pseudo Anosov same conditions as TPAF
Fs Fu weak stable lunstable but we

aUw singular orbits at most finitely enemy
each sock is a pearled orbit and of Fu
pprong type P 3

Yang Fu
f

Regulating means that every few km of IT
intersects every leaf of WI

gi
Suppose y c Tech x

Z J J 8 acts as banskhin air Mm
I want to get an uncenant leaf Lof WI
by a power of F so that we can

analyse some action in L redreeny the

of N C 2



analysis off on 3 dem Ctf to 2
dimensions
However I acts foods But combinedwith
8 this is possible wemobtain h 2nTm
m 0 Which fixes a leaf L of WH then
we can understand dynamics of h on L

How do we get this fixed L
Proposition m3 hyp

below the frbfiidihu.gg

hi M M homeo hmotopic to bleakly
F branching folcatm Dreamed by h 1ft
good htt acts as a bornstatue n TT
let oI be a regulating A PA flew to F

Then for every T e it associated with
periodic orbit of oI there is 2 compact
Cuore Iz invariant set Ty in
My e Mhz
If induced by Fon flew 18
My so that
Ty intersects every 2

leaf of Fr Fkz
and this consists Mr
of X C My whose

g orbit



stays on a compact set in backwards
and forwards time
Moreover I can denote IF offI
fixes a leaf Lot Fy and V
fxes all the pangs of periodic orbit

then the fixed set of IT in L is
contained

on TynL And hes negative
Lefschetz index

Apply to f Wcs FILM
idea use large scale properties

Thx Oft Cx
o ICE

µHw line of E C I

Easy property dunce Tex Ita x do

is uniformly banded
we know Dex Tat is bandedbydi

d Kieft CH e dz
Oks regulating 1 Uniform uses

Unrepaedness of M 2nd limit
DITCH oIz x datdz m F
IR covered dhcejchcxl.EE jxkdo



l tax
for do docditdz

distinct this follows fun
local product structureofficers

Etf in stable Ftth

using a f or

dree TCM Etc Knbcmanafffts

is banded set is Iffy
unphes the existenceof

compact set

Lemmy In our situation there is always a
periodic leaf under the Fgm Lo 10

PIE unstable t2nImc4e

TEfTJimm.aata.otr
Ty Iff i ruffxst

Fry use green Ileaves of Fz
fr unstable

Horak x by ft Izkcx c Try
C Ty compact

XL Fica has an accumulate
point



Loudly It i does the tollwing
interval of leaves
sent to bigger untenal 12
there is a fixedleaf

by It i Is i

orientativeThis demme shows that Under those canoes

conditions M3 hyp DT f cannotbeDC
Theorem A under oneuktm conokhas

if De then foliation alto fleeter ie Ms

G
m

pnfa.by
y FR and expands

away frm Lo

A d expands somewhere d
contracts somewhere else

BBot ambedom is impossible by same agent
applied to L

Beware this uses DC folutins

branching

um.a



lefschfth.baenchme case is
no general defredia

examples ein a Tua
v du n

fYY_stash
a

tin
Ate
Index 0 Index L

coarsely contractingouter fixedupfeifsby expannas
red stable removed onstables

blue center

hyperbolic orbit p pongs

µ
Lefschetz index l P

I p pongs

Mikado L fixed loaf of the 2h7m

M O tussoaded with a p pomgorpl.it

P2 3
This always exists by Popoadin

Lefschetz index is negatie l p

This leads to an index compoktron
we find a finite number of fixed centers



by h in L and these thP
lead to a contradiction technical

Lefschetz theorem lefschetz index to
fixed pants fixed point leads totired
Center

s Fixed center by h in L can only
accumulate in ideal point of pangs of In L
d y Tos

e

n o

aImTIdler obtanweled
h c e C

unlagesodedbynamics

Using dynamics of
offW I

fixed poems on compactpart o

h
redrawamermh h

qsuppose C accumulates ath
v dng

on poent not point
attractingrepelling c s
t then c forced to accumulate cub

in an attacking point ur 544
Show fouldy

many such a indexcomputers
leading to a ambosdictum d P33



If no such then QT is TPAF
this cannot happen for regulating TPAF h

IRcovered foliation
This Nlcs at the hexad case

Finally double translation case CF Pobre
we are assuming M hyp f PH hemotopic lolol
Wes woe Es E EU uneatable Df presence

oneakdio
T good lift I acts as a beaskdman

Wtf Wta
Strategy involves much more geometry

2 main steps

1 quasigeodesic behavior

Show that for any leaf LEWTS
any center leaf c in L is

yqusageodesies
a uniform quasegeoderic

2 shw this implies
Center toleration is a collapse
the the foliationof
a

p
b
d.mn

Tin M

M hyperbolic



Mosher TPAF is transitive

Shannon2020 RAF is orbetally

equivalent to an
Anosarthwell
with bundles etc

This is first in finite cover then
project to M vans invanana

of foliatoms
t D oi
This is done in many steps

I For any L e wa ang ray r in
either a stable leaf or center leaf m L
ther r converges or accumulates in a single
pout on sled

sogou.int
folution

Some ray r ca tome L

accumulates to a non trivial cntnal.IM Slay
Zoom in to an anterior point of I

www.ajna.oaaoiiint
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Intersect this my 0014 many times
Uses compactness of M and density of penrdie

orbits of Te
Apply h HTM m o 7,94

So that d fixes El 4.2

hill Eo fixed by h h Eo

hTCEo Theo Zeo

h HIM r commoksuckF

hi Cr are on leaves hut Eo

contraction of somepoints towards a core

a

CEA
impossible by index compotatus

This is the argument to shew that races
converge to single parts

Two more properties

small visual measure of arcs on stable unstable

wen d O F Od 20 visual angle



so that if N is a segment in stable

or center leaf m L and decay d
fr all YE N

thqymfmn.mu
is L Od

angleO Od
smell visual mezsese Od TO

As d oo

yqfnkda.ae
minesanother
property g global do O

f n is a rag or compact

segment on a leaf L of WH
and r is the geodesic arc or ray

o
to

neighborhood of the DBL dogeodes

q singledo cu L
point

Watch out converse not necessarily
Ime



Peqin Lewis the center folestui

Cn L has Hausdorff leaf spae

Edeneaff

closethen derate by h T Im
contradiction

tears intersectingtoluted d
box more thanonce

Not always possible because maybe P is
ideal punt of a stable bang so we
have no such intersection

Because of that we need to analyze
centers with both Ideal points equal

this happens fr the
stable flatoni doff

eg DAF
happen

holing this out is technical

and a lot ofwork
Orient EC in MN



E Ct wigglinggtoae
direction Semelarb

fr c

lemme C C vary continuously with a

Cale am

but also the et Cc are indeshnetlenes

use topology in

USllL1LETvcsm.suYY.EYateahEE

s.k
a t

the
makes US'll ontoannuls

IsleyLnt

Et Ct c exist CEI

cette te

Ct C Centrums

implies that the c folation many L

is byuniformguaageodesic



this does Step 1 center

Skp2_ TPAF
in each leaf yw can pull tight geodesics

pull
tight

geodesics

by zooming in technique Calegan

there is a leaf where the geodesicfoliates
a tunnel

IR covered this happens everywhere

For original center foliation every leaf
9 anaakdeaeshf.ir

funnel leaf LEWIS

to get Anosw this consider a foliatuin

WE this hash can be put on a metro

UM so that all leaves
are hyperbolic



for each leaf E of WE connoler the

Ideal point in SICE corresponding tofunnel

in Lele L

n E'In
I

1dmfoliates
foliation by geodesics one
with ideal point p

This varies continuously with E uses
cents

WY cs IRcovered are unchron
9g

at this point we have a 1 dm Lobatacuts
in each leaf E of wtf d is this
funnel folktan by geodesics

This propels to a 1 dim foliation cuh

Tak few that is fmore distance t on

the leaf in the director of tunnel
Flow on M shew this Hw is

expansive

Expansive any 2 distinct orbits defense from
each other on there or backwardstime

clear a leaf of WES Also pure
transversely the opposite happens



paternain flu is pseudo Anosov

Inoa'M but preserves an actual toleration

toudsomob WE flu is

TPAF toPAYw this
Done in case of orientation conditions

Remark The center folution can be obtained

as a collapse of the flew toliskin
I collapsed Anosov Hms

Barthelme F Dolne

technical issue that we did notcover

2.7.71 am
any 2 distinct

cents 9 Cz Chl
cannot share both Ideal points

TFF


