
 

There are irred munifs which cue Not

geometric

Def A closed connect event surface
2

embedded in 043 is incompressible

if fee every embedded disk

D2 his St 2132 e Z
g threw

2 D2 is hemotopically trivial

in 2 No new loops

Because of the loop
thin Deum

rlemma in this center C litres

is
equiv

to
reopening that the

embedding of E is ta ing

Def I embedded in M is essential

if E is not boundary parallel
and either caveat isotop

to lie on2 52 meet Zerreedarycamp
bounding a ball or

GCE 71 and E is incompressible



Thin het 2 be an essential surface
in a Seifert manifold Mitten

2 is isotopic to either a her

surface or a nut surface
Canion of fibers

EI Ne S l figure 8 knot

Nz S3 l trefoil knot

M Nl Nz so that the

longitudes go
to meridians

vice versa

exec prove
that he is tried

and non geom

Ingredients
trefoil knot is

hyp
2 is non trio knot
ext are incompressible

hyperbolic closed manifs
cannot contain essential

ton



properly embedded
annuli

in
hyp maurits are

2
parallel

Def M 3 waif is atoroidal
if all 76

rubgmp
of't LM are peripheral
ie conjugate inside a

g
peripherally

quiz
I 2M Ca CE CT CMD

type
ie cell 762happens on the

boundary

The C Torus theorems

het 14 be a compact erred

Assume that there is an

essential Cine injective
non perif

immersion of
torus in M then

either M is Seifert fibered
or M contains an essential torus



Thin Ctoric decamp
het M be compact orient Erred

either closed or w
consistingincompressible

of Tori Then there exists a

finite fam T
perhaps empty

of
essential

disjoint and

pairwise
men

parallel
tore St

each
component of Mt UT

is either atoroidal
TET

or Seifert fib'd

Moreover a minimal sleek family
is
enrique up

to isotopy

Note What about Sal manuf
more precisely mapping ton

of Anosov maps
T contains a

single torus

Rt This is lieu you reduce manuf
to
geometric

ones



Rusk
Petru's lemma sphere thru turns

them Poincare anj all share

same
spirit
its CMS M statement

statement

Rink What are the analogues
of these two splittings
in 2 dim

in 2 dem St is both sphere
and a torus

its CS't 1 1 usually

Te CT's hyp veryspecial

The grp theoretic equiv of JSJ

decamp
is a

checkup along
virtual 24

gps gop
wt 2 ends



Receive
Now we know brew to decompose
miami f into

geometric ones

the
interesting ones Cmight wows

are
hyperbolic

To study them
you might

want

to
study

lattices in PSLz CQ

What's the dif btw PSLz.GR

Both surface grp ol free grps
cue Gromov

hyp but that's

not the case in clime 3

Cusped meanifs are NOT

Gromov hyp they are

rel hyp
Wrt peripheral gaps

of course grps wi hyp closed 3
manifs

sure all
of

isom Maybe a mare

interesting way
is to consider abstr

commensurability
instead

dere t care about bpt fr
weeny clue't ecere about

Cmj



Def Say Ge Gz two
grps cere

abstractly commensurable

a f
there are subgrps

HI G1 Hz Gz St

He is isom to the

Grps that one abstractly came'able

are also
of

isom but the

Converse is NOT true

Because of Mostow rigidity then
the fund grp of

2
hyp closed

manifs that are
abstractly

commensurable cue
very likely

to be commensurable

However this implies
that there are

q gaps
which are Not comin able

btc tune are arithm manifs
cruel nun within manifs and

anthmeticity is commensurability
invariant



NIS In the cusped manif
one

threw
being commensurable

is
equiv

to betray qi
by a result of Schwartz

Each commensurability class of
fund grps of hyp manif there

is the fund grp of pseudo
A

mapping torus

D ynami dhypeuif.se

Bowditch shewed that a
grp

cis Gromov hyp it admits

a unit convergence action on

some compact metrizable Space X
that is G A

space of distinct

triples of pts af X prop deod

Wl empt quotient

Extended to rel
hyp grpo are

also these that hare geom finite
convergence action



Carmonicajective up
to
passing

to fi subgrp
or

quotientry by
normal subgrp the only

Grower

hyp grps tweet admit a unit
conf action on S2 cue the

unit lattices of PSLz CQ

Z din
analog

was
proved

w
eouj grey hyp merit

is
finitely

covered by weenif that
contains an essential surface

Assume can find
immersed

Cofe convex surface in maui f
can

you promote it to

an embedding tip
to
passing

to some finite cover

A 4es if grp is CERF


