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Why do we care about fuzzy spaces?
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Fuzzy examples

Fuzzv Sphere

D = WJFZ’YV’Y@ Lij, -
1<g=1 !

Random Fuzzy Spaces

e Using Monte Carlo methods to randomly generate the matrices L;, H;

s0(3) generators

e Probability distrubution given e=?) with S(D) = Tr(D*) + g.Tr(D?)
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e 1 phase transition as we vary ¢go, what changes geometrically?!

recover round metric on the sphere as N — oc

Fuzzy dimension

e In the literature the notion of spectral dimension is well studied. e Typically Dirac operators do not have zero eigenvalues and this dominates

. A A the series for large t.
o Defined using the Heat Kernel trace, Ka(t) =Tr(e ") = > . e~ i(A)
as the following: e So we define the spectral variance as:

¢ The maximum of the spectral variance, max(V;), approximates the di-
mension
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Fuzzy volume

* Using heat kernel trace asymptotics e Using the Mellin transtorm we can relate + Making use of the Dixmier trace we can
we can geometric invariants the heat kernel to the spectral zeta function estimate the volumes
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Volumes become size dependant
after phase transition

At the phase transition we see
matrix size independent features
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Volumes converge as
matrix size grows
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