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RANDOM MANIFOLDS

{ Set of manifolds } + { Probability measure } = (Q,P)

= What is the probability that a random manifold has a certain property?



CONSTRUCTION MODELS IN 3D

The principal models of construction of random manifolds in 3
dimensions are:

1. Random Heegaard Splittings.
2. Random mapping tori.

3. Random triangulation.



RANDOM TRIANGULATION

General idea: To construct manifolds by randomly gluing polyhe-
dra together along their faces.

1st attempt:
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This doesn’t work!

The neighbourhoods of the ver-
tices are not typically homeomor-
phic to R3.




RANDOM TRIANGULATION

Solution:




RANDOM TRIANGULATION

,/
Solution:

By gluing them along their hexag-
onal faces uniformly at random,
we obtain:

= A compact 3-manifold with
boundary My,

where N is the number of tetra-
hedra.



HYPERBOLIC 3-MANIFOLDS

THEOREM (PETRI-RAIMBAULT, 20)
P[My is hyperbolic with totally geodesic boundary] Noge,

{ Mostow rigidity

Its geometry can be understood from the combinatorics of the gluing.



THE LENGTH SPECTRUM

L — C (Mp) = #{closed geodesics of length < L on My},

THEOREM (WORK IN PROGRESS)

As N — oo, C (My) converges in distribution to a Poisson random
variable C (M) with explicit parameter A(L).
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THANK YOU!



