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The Maldacena-Shenker-Stanford Conjecture

In thermal quantum systems with a large number of degrees of freedom it is
conjectured that chaos cannot develop faster than exponentially and that

there exists an universal upper bound to the Lyapunov exponent that
parametrically controlslthe increasing chaoticness of

the system.
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Motivated by the outcome of the holographic
calculations of the out-of-time order
correlation function (OTOC)
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J.Maldacena, S. H. Shenker and D. Stanford (2016) JHEP 1503.01409




The OTOC function as an indicator of quantum chaos

chaos
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The holographic computation of the OTOC
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Eternal black hole
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General Relativity as
a purely metric theory

Levi-Civita connection:

(i) Metric-compatibility
Vaguw =0

(i) Symmetry under the interchange
of lower indices
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Metric-affine theories and the separate roles of
the metric and the affine connection

The connection is not a-priori chosen to be the Levi-Civita connection:

(i) The connection fails to covariantly conserve the metric
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(i") The torsion tensor is not identically null
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Metric-affine theories
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Correspondingly to the newly
introduced torsion and non-metricity

tensors, one defines:
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In the framework of teleparallel
theories the following convenient
notation will be employed:

I'*,, < Over-hats in the metric

R teleparallel framework.

r® «— Over-diamonds in the symmetric
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The Geometric Trinity of Gravity and the
Extended Geometric Trinity of Gravity

- TEGR, STEGR and GR define a set of f(R)

three dynamically equivalent theories:

the Geometric Trinity of Gravity (GTG). Extended Geometric
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The violation of the MSS Conjecture
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Derivation of the perturbed field equations
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A.Addazi, S. Capozziello and S. D. Odintsov (2021) Phys. Lett. B 2103.16856




The violation of the MSS Conjecture -«
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On a theoretical level...

(i) Identifying the MSS Conjecture and its eventual violation as a possible
discerning criterion between different theories of gravity.

(i) Delving into the holographic approach to quantum gravity through the
analysis of quantum chaos.

(il)) Scrutinizing the entropic content of the MSS Conjecture by employing the
lyer-Wald approach of derivation of the black hole entropy in a general theory of
gravity.




On an experimental level...

(iv) Linking the eventual new parameters determining the violation of the MSS

bound with experimentally measurable variables (e.g. the photon sphere critical
radius).

A. Addazi and S. Capozziello
(2023) Phys. Lett. B 2303.01956
A. Addazi, S. Capozziello and S. D.

Odintsov (2021) Phys. Lett. B
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