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A HYPERBOLIC n - TIANIFOLD is (equivalenti y) :

a) a Riemannian manifold with Ke -1

b) a Riemannian manifold loaelly isometrie to IHI
"

c) (it completa ) thin with to Iron ( IHI
" )

acliry freely ( i.e
.

no elliplics )
and properlydirontinvoudy ( i. e

.

T' discrete )
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All'
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How can we contract hyperbolic n - manifoldr ?
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Edges have valence 6

z = ÉTÉ IDEAL REGULAR TETTTAHEDRON



Completequationr :
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Thurston: yeometiration :

- -

Bull AMS
1982

Thurston provred it for Haken manifoks
.

Hiv proot

user hyperbokc 3-manigoldo with infinite volume .

Later poveri by Perlman with Ricci flow

for all 3- monito Ids .



A hyperbolic n - mani fold WITH BOUNDARY is equivale ntly
a) a Riemann ian manifold with boundary and Ke -1

b) a Riemannianmanifoldloaellyinmetictoan-wbmanifdd.at/Hl
"

with boundary
It is convexifp.pl/q--p È;

arc homotopy P

If Tt complete
,
then M convex Ed Mlocallyconvex
hyper botte f-E les : ① M complete with yeodeic boundary µ

• adorato "" " ""

un



Niceforo :

M hyperlbdic a CANONICAL EXTENSION

complete l' conica
→

Has

ME tt complete & without
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and diffeomorphict.int CM)
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A hyperbdic n - monito Id with RIGHT- ANGLED CORNERS

is a topologica manifold with an atlas in
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120 - cell



Prep : Erery compact hyperbolic M with right- anyled corners

and embedded facci ircontained in a closed hypebdic W

""""no

"
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(non - empty )
Question : Which compact n - manifoldr with boundary

admit a hyperbdic structure with right - anyled corner?
(and embedded tacer )

n : All Surface with boundary
n=3 : Irreducibile and algebnically attoniti 3- manifoldr
-

no essential 2×24 item
spheres i.e

.
no inmeroed

essential toi

n [MRS] Mary plunbings da



A PLUMBINGGRAPH : (e a)
g
,

gi , eiftt Di 70

Ez F) sia
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oriented genus - gi Surface

with Eder number ci
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III : If gi 72 ( leit + vi +1) aterery vertex
9 I [ valence of vertex

genus Euler

then M has hyperbdic structure with right- anyled corrieri
(and embedded face)

Cfr : for erery symmetric 2- matrix Q there in

aconrex compact hyperbolic M with QM = Q

that embeds in a closed hyperbolic 4-manifold W

Lor : for erery symmetric 2- matrix Q there ir

a geometicdlyfinitehyperbd.im with QM = Q

that cover a closed hyperbolic 4-manifold W



⇐ : then are (many ) cloud hyperbdic 4-manifoldr
orienteble

that are not spin .

⇐ : then are (many ) cloud hyperbdic n -manifoldr
orienteble

that are not spin for all n» .

[un embeddingtheorem for anithmetic manifoldr
of simple type from Kolpakov - Ried . Stavi ch)

Cen : Thee are closed hyperbdic 4- manifolds non that

④ Hzltt , 7 ) is not generate by inmenedrrtec.es

① are covercd by non -Trivial bundle over surface



Idea of the parti
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