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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 controls the increasing chaoticness of 
the system.

Motivated by the outcome of the holographic 
calculations of the out-of-time order 
correlation function (OTOC)



The OTOC function as an indicator of quantum chaos



Thermofield double state

The holographic computation of the OTOC

Black holes as the fastest 
scramblers in nature

Eternal black hole



The EGTG and the violation 
of the MSS Conjecture
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The violation of the MSS Conjecture

Derivation of the perturbed field equations

The Nariai solution

where



The violation of the MSS Conjecture

Stability parameter

Gravitational Lyapunov 
exponent

Model dependence*

Violation in the EGTG framework*



What’s next?



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

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

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

 

On a theoretical level…



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).
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