
Scale invariant random geometries
from mating of trees

Alicia Castroby
incoceab wIT.Budd

- W

&

I



isqg.org



Quantum Gravity

quantum   
perturbations

Classical Gravity 
works here

Approaches

very high 
energy

# #

I
3



Quantum Gravity

No predictivity!

quantum   
perturbations

Classical Gravity 
works here

Approaches

very high 
energy

Gron-renormalizable
--

=?

# #

I
3



Quantum Gravity Approaches

non-perturbative! very high 
energy

Asymptotic Safety

# #

3



Quantum Gravity

Asymptotic Safety

Approaches

non-perturbative! very high 
energy

Predictive!scale invariance =

# #

fixed pointof
=

. R9 flow

3



Quantum Gravity
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Walks Planar 
maps 

How to study discrete surfaces ?

Kreweras ‘65
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Gwyne, Holden, Sun 1905.06757

-> - -> -

t

& - -

f

- -
-

count count

R vertices.
-

n steps
-

4



Brownian 
Motion

Random walk Random planar map

scale invariant!

scaling limit

@⑧!.
3



Random walk Random planar map

scaling limit

⑧. -

-

S



Random walk Random planar map
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Duplantier, Miller & Sheffield [1409.7055]
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2D Brownian 
Motion 

Scale Invariant
Random Surface

Mating of Trees

Duplantier, Miller, Sheffield [1409.7055]

The answer:
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Brownian excursionsHow to simulate

Bañuelos & Smith ‘97

Probability density : standard 
BM started at x remains in 
wedge after time t
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CRITICAL EXPONENTS: string susceptibility 
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Outlook
Math Physics 

New universality classes of higher 
dimensional scale-invariant random 
geometries

Topology? 

Asymptotic Safety fixed point?

matching critical exponents 

more evidence for Hausdorff
dimension predictions 

Random walk for special points 

spectral dimension measurements
Hausdorff dimension in AS

Field theory of scaling limit? 
analogous to LQG
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