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Outline
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•

•
and commuting

•

I: Commutative spectral triples
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•

•
S: M•

S•

•

Connes reconstruction: given dimension d,
conditions on such that it is a d-manifold.

Manifolds
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•

•
and commuting action of

•

NC spectral triple
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•
•
•

Commutative case

M: spin manifold

Non-commutative case

Real structure
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SM internal space
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is the vacuum of SM for the spacetime.
Physical fermion fields are in

All bosonic fields:

Vacuum of SM
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Issues:
What is ?•
Is ி fixed?•
What is S?•
Are any axioms just e.o.m.?•
Functional integration?•

II: Quantum models
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Quantum models simplified:

Assume fermions integrated already•

Fix finite dimensional and NC•

•

•

is ordinary integration on vector space•

III: Random Dirac models
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Fuzzy spaces
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Monte Carlo
Eigenvalue distribution

JWB + L. Glaser 2016

Phase transition
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3d models
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2nd order transition to commutative phase

Type (3,0)
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Fuzzy sphere  
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   irreducible

Type (0,3)

QNCG talk Page 15



Would like to model (Euclidean) quantum spacetime with a random
Dirac model.

•

This supposes spacetime has some NC structure. If it does, there is a
good explanation of the Planck scale.

•

Understanding the vacuum in such models is crucial to explaining
the physical picture.

•

Conclusion
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