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Random Fuzzy Spaces

Fuzzy volume
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Type (0, 3), d = max(Vs)

Type (1, 3), d = max(Vs)
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• Using heat kernel trace asymptotics  
    we can geometric invariants

• Using the Mellin transform we can relate 
    the heat kernel to the spectral zeta function 
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• Making use of the Dixmier trace we can  
     estimate the volumes
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noncommutative

always a commutative 
algebra

compact Riemannian spin 
manifold spinors Dirac operator

Noncommutative spacetime?
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simplest NCG

noncommutative 
geometry (NCG) :=

Geometry of fuzzy spaces

Fuzzy dimension

Why do we care about fuzzy spaces?
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Fuzzy Sphere

maximum ~ dimension

• Fuzzy spaces exhibit non zero dimension and volumes 
• Phase transition of random noncommutative geometries is linked to size 

independent geometry 
• More fuzzy spaces need constructing and studying

maximum energy/ minimum length
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Volumes become size dependant  
after phase transition

At the phase transition we see 
matrix size independent features

Volumes converge as  
matrix size grows 

Fuzzy Sphere Type (2,0) Type (1,3)
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