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If you want to understand

3 manifs start by understanding
free surface grps

and their

automorphisms

2 fans of ex

Seifert manifs

wrapping Tori

decamp along sphere
toni

hype
3 manifs and virt

props

All manifolds will be connected

Criented mostly compact CcCosed
or w

boundary or cusped
a manifold obtained by removing
on component of the 2

Ex



Choose natural slope onTZ
tweet beer this

gives a

recipe to subdivide T2 x 0,1

then S3 into circles



Def A manifold M is a

Seifertspace if it can

be seen as a elisj Union

of S St
every

S has a

nbh.cl of
the
form

TCL B a solid torus

E
where BEIN

Coprime
O E B x

ex 0 d Z B r

This circle G fibre is

regular if x 1

singular af singularity of type
B la if a 41



S

Rink This manif ceclunt S act

translation about fibers
moreover they can be

characterized this
way

The action is free along
regular fibers and has

cyclic stabilizers of
order 2 along the sing
one

You can consider the
space

of fibers 1 orbits of
S act

which is 2 dim orbifolds

Seifert manifolds are classified
as manifolds 1 as fibered manifs
either they are small

that is they admit several

distinct fibrations or they leave



a
unique fibration they are

all
geom fundamental grps

of Seifert manifolds

finite grps that are subgrps
of OCU acting freely on S

Moreover Glc of Poincare's

geometrizaticin conjecture if
e CM finite that is M

is a Seifert fibered space
as
quotient of

S3

If the grp infinite then it

is central eat of a Fushian

grp base orbifold

center of fibration

I tho IT CM it CB 1

T T
grp generated Fushia grps
hey regular Euclidean
fiber orb fold grps



Thin CSeifert fibered Space Centre

A
compact tried 3 manifold M

w infinite ite is a Seifert
Manet it Cor has non trivial

center

Surface Bundles over St

Def Eg is a closed connected

oriented surface of genies g
L Ig Ig a homeo

The mapping
torus ME is

the manifold obtained

from Zg Coin by gluing
Eg x Eo to Egx 913 vice 4

M
2

HI



If E Id
Eg

then we got a

product

A
manifold can admit several

structures as
mapping

torus

Lenya CGluing lemma

het H be a possibly disconnected
3 manifs and let Ii Ez be

two distinct but homeo cemponents

of 2M

Let E 41 I Zz homeo

Let Me the be the manifs
Obtained by id

ing Ii onto Zz

via E Caesp 4

the Me homeomorphic
to Me if one

of
the

following
cards bald i



E Y are conjugate via

a homeo of M

2 L and Y cue isotopic

Most of
the time

mapping
tori are geometric

The fundamental grp of
a

mapping
torus is just

NNN eat

of a surface grp
Makes sense reglevy Smeltery

en itself

Thurston's 3 dim geometries

Def
A model geometry

is a

Riemannian manifold
together w its maximal

grp G af is ours

We want G to be hie
grp

X
simply connected

G acts transitively on X



Def A manifold M admits an

C
geometriostiture

F M pyx where TCG

T is discrete and acts

freely

We cue interested in

geometric models w compact

quotient manifs

up totaking

finite
Cover



Pt stab Geom wrttoai.ru Manetup
at encrypt To finite

orb

S3 Curie et Seifert gzSOG 1 Manet

lower E3 crew 0 STILE 1 3

YES 1 13 curu I mfPiT a

v
soca

Canford

swftag.ftqa.IE
5xlRSeifutfibied 52 8

toplane HfxlR Seifert fitted ZgxSl g z

distr WY
everywhere

mappingto
integrable Non Nie Seifert fits'd af reducible

iedittgen intake l R snie ste
11pafrafFE.TT

bundles over
T2 ur non zero

Euler cheer

circle bundles

PSLC2 IR Seifert fibered MEG g 2
and
non Euler
cheer

Sou Sol Anosov
1 iR2 Sd R 1

mapping

Gay E Cetx e ty
s tori



stutsuf
Chowyouglue remit

surface homeo type mapping torus

52 Id Alex's twin 82 51
gluingIem

13 up to finite
1
2 Periodic Cover

Reducible Nie manit

Parabolic Sul Manet

Zg x S up to finite
2g g 2 Periodic

cover

Reducible NON GEOM

admits non trivial

JSJ cleanup

Pseudo Anosov hyp manif


