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Abstract:

Spinfoams define a path integral for quantum gravity based on topological quantum field theory (TQFT). Following Lee’s early
intuitions about the implementation of the holographic principle in the formalism, | will explain how the bulk dynamics arises as
a network of boundary theories and draw lessons about the bulk-boundary relations. Diving into the example of 3d quantum
gravity, this is illustrated by a beautiful holographic-like duality with the 2d inhomogeneous Ising model, with an underlying
emergent supersymmetry, opening an intriguing interplay with the world of statistical physics with an elegant geometric formula
for the zeroes of the Ising partition function.
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A simple example ?
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Spinfoams =  a picture of 4d quantum space-time at Planck scale
+

local amplitudes for each possible quantum geometry
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o Boundary data:
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e Fusion rule:
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o Bulk as refined network of boundary theories
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« Bulk as refined network of boundary theories

Z-23 Z- Za#tZat
Bulk observables £ > Boundary couplings
Bulk fields < > Network of boundary wmodes
Bulk coarse-graining < > Boundary renormalisation
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2d Q@» ¢-> 2d Ising duality

Lefs o0 bevond 2d '

3d Quantuwm Gravity path integral given by Ponzano-Regge model

Quantum geometry defined by
a quantum state on each edge vector
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Let’s go beyond 2d !

3d Quantuwm Gravity path integral given by Ponzano-Regge model
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Let’s go beyond 2d !

3d Quantuwm Gravity path integral given by Ponzano-Regge model

Bulk Amplitude
Boundary State Evalvation

Spin Network Evalvation
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Let’s go beyond 2d !

3d Quantuwm Gravity path integral given by Ponzano-Regge model

Bulk Awplitude

Boundary State Evalvation
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Let’s go beyond 2d !

3d Quantuwm Gravity path integral given by Ponzano-Regge model

Bulk Awplitude

Boundary State Evalvation
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Let’s go beyond 2d !

3d Quantuwm Gravity path integral given by Ponzano-Regge model

Bulk Awplitude

Boundary State Evalvation
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Side-product: Critical Ising couplings from QG
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