
lectured Geometric structures on manifolds

Thedassicalgeonetiest

Rn with the Euclidean metric

2 ShcRM the unit sphere equipped with
the induced Riemannian metic

Geodesics paths on S that locally minimize
length lie along greatariles the
intersections of S with 2 plane through
the origin

shortest path

Isom Sh E og
linear maps of pplthat preserve the
Std inner product
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3 Al Exek I bled 3 quipped

if the Riem metric

Hen ftp.jsspe
So hyp lengths are big near 11th and
geidesids are segments of circle online
1 to Atl

Rink Sef IR Rn equipped w the
quadratic form qlx Eti n t XE Xin

Ther Al can be identified
up the

hyperboloid 961 1



X x identifies

the two sheets

Regarding q as the square of a norm

IH is like the sphere of radio i FT
in IR And in analogy 4 87

Isom Aln So my
linear autos of R
M det 1

where the def 1 condition is because

I acts trivially on Hic R t

Facet If X 11279 or Iten Isom X ails
transitively on X and ever on the
set of ONBs for tangent spacer of X

Def S'pose X is a Rien mated and M
is a top unfed An X me an M
is an atlas of charts
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s t transition maps are restrictions of
isometries X X We call M an

Xmanifold when it has an X structure

EI s'pose RIsomhl acts on X prop
disc freely Then

X Ispx M

is a cueing map and M is an

Xmated

1 T 2,2112 is a closed 112 minted

4 RP z is an Shmated Also 3dim

Tantipodalmap
lens space

Faff If X is simply connected a complete leg 1127111,5
then every complete X mud is of the form



M Pa Ian prop
disc

acting freely

12m15 Need M complete since e.g
the open disk in R2 is a REmnHd but
not a quotient

Hyp manifolds

I i
angles to zero

as edge length a

So theres one w interior angles

Gluing opposite sides we get

at.netb d



The vertices are all identified giving

a total angle of 2x 8 My around

the remedy vertex which allows me to
create a chart there into 1147

2 Take a regular ideal tetratrahedron Take
allvertices c 91143
butexcludedfrom T

dihedral
ayy

faces are portion of
sphers t to dm

and give two copies of T via the engine

isometric face identification St all labels

are respected Figure from Thorsten's notes



Torment
the result is homeo to the fore 8
knot complement ie

m s

Six edges are glued at a time so

we get total dihedral angles of Zr 6 Fb
allowing us to construct charts Note there
are no vertices of T since they're at a

Note M is not closed but

Vol M 2Vol T e 2.2

I

3 Arithmetic constructions of hyp mntds
Y w a



Identify Isom IH Sock 1 a 84,412
and let

D SoGil n suntX

Then P acts
prop disc on Hd and

the quotient has finite volume

P is a tale in Isom He Compare
w Z c R I

17 doesn't act freely m Al but
by a terma of Minkowski the group

PCs A ET AEI mods

is train free and hence acts freely

on Hln since no order 15am of
H that has a Axed pt acts
prop disc

tons



Can also produce mane arithmetic
lattices and hyperbolic nmated by
embedding Ison He c SLmlR in other
ways and intersecting up 82m21


