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What geometry is encoded in matrices?

)(17 Xg, X3 € MatN

[Xi7 X]] 0

Corfu, September 18, 2026 | Quantum space visualisation



Three-matrix model

where A; (i=1,2,3) are N x N

traceless Hermitian matrices
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ABSTRACT: A three-matrix model that contains a plethora of fuzzy sphere solutions was
defined twenty years ago. Tt has been shown that in a certain regime of the model, com-
binations of fuzzy spheres become classical solutions of the model. In the original paper
and subsequent works, the stability of specific states has been discussed, showing that
only a single largest fuzzy-sphere configuration is stable. Here, we focus on a complemen-
tary question: starting from some initial configuration. is the thermodynamically preferred
state approached rapidly, or are there other long-lived, metastable configurations which
may support interesting physics? We find that the answer in the large-matrix limit de-
pends on the dispersion of the initial configuration. We identify the elementary transition
ais an aceretion, in which one sphere absorbs a single unit from another, and show that
it is driven by fluctuations of the sphere centers. By measuring these fluctuations in long

simulations, wo find with the anc-loop effective action, with no free
parameters. For multi-sphere states, we find that the stiffncss of an inner sphere grows
logarithmically with the number of surrounding layers, so that concentric oniow-like config-
rations - describing an emergent three-dimensional quantum space - become increasingly
longlived

Fig.: Hrmo et al., 2026



Dynamics of the model
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Fig.: Simulations with N = 20
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Quantum Geometry of Data

Quantum Geometry of Data
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noncommutative spaces

ABSTRACT
e data = geometry —

Fig.: Quantum Geometry of Data,
A.Abanov et al., 2025
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Quantum Geometry of Data

QGoD

reversed QGoD
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Quantum geometry of data
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Quantum geometry of data
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Raw vs. expectations
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Fig.: Comparison of points with lowest eigenvalues and their compu
expectation values (z|X;|x).
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Dynamics of a three-matrix model
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Fig.: Dynamics of a system initialised in a hot state; y — z plane projection

Corfu, September 18, 2026 | Quantum space visuali:




Dynamics of a three-matrix model
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Fig.: Dynamics of a system initialised in cold state; X-cut visualisation.
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What geometry is encoded in matrices?

A lot.
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Conclusions and outlook

The displacement Hamiltonian — non-commuting matrix coordinates

Expectation values — point of the quantum space

e Three matrix model : accretion, merges, dynamics

What next? (ABNN, IKKT)

THANK YOU
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