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THERMODYNAMICS OF SHEARING MASSLESS 

SCALAR FIELD SPACETIMES IS INCONSISTENT 

WITH THE WEYL CURVATURE HYPOTHESIS

https://arxiv.org/abs/2004.10222


USING THERMODYNAMICS FOR TESTING A COSMOLOGICAL MODEL

COSMOLOGICAL HOLOGRAPHIC PRINCIPLE



THERMODYNAMICAL LAWS CAN BE USED FOR DETERMINING IF OUR 

MODEL IS A REALISTIC DESCRIPTION OF THE UNIVERSE

Clifton-Ellis-Tavakol

formulation

of gravitational entropy



GRAVITATIONAL ENTROPY AND WEYL CONJECTURE

TIME EVOLUTION OF THE SPACETIME SHEAR

TIME EVOLUTION OF THE WEYL CURVATURE

TIME EVOLUTION OF THE TIME DERIVATIVE OF THE CLIFTON-ELLIS-TAVAKOL 

GRAVITATIONAL ENTROPY

EVOLUTION OF THE STRENGTH OF TIDAL FORCES

The numerical values of the model free

parameters A,B,C have been chosen as to 

satisfy the cosmological holographic principle

and the second law of thermodynamics

EVOLUTION OF SPATIAL ANISOTROPIES

• A TIME INCREASING GRAVITATIONAL ENTROPY INDICATES 

THAT ASTROPHYSICAL STRUCTURES ARE FORMING

• IN THIS MODEL, ALTHOUGH THE MAGNITUDE OF THE WEYL 

CURVATURE IS DECREASING, THE GRAVITATIONAL 

ENTROPY IS INCREASING THANKS TO THE GROWTH  OF 

SPATIAL ANISOTROPIES

Weyl conjecture: the Weyl curvature is a good measure for 

quantifying gravitational entropy.

R. Penrose, Singularities and time-asymmetry, in General

Relativity, An Einstein Centenary Survey, edited by

S.W. Hawking and W. Israel (Cambridge                

University Press, Cambridge,

England, 1979).



(QUALITATIVE) ASTROPHYSICAL APPLICATIONS


