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GRAVITY IS STILL FAR FROM TOTALLY UNDERSTOOD

Nature works under QM

GR explains gravity
Theory of everything?
BHs as our laboratory
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SEMICLASSICAL APROACHES UNVEILED QUANTUM PROPERTIES
OF GRAVITY

Stephen Hawking

TBH =
h̄c3

8πkBGM

Demetrios Christodoulou
Jacob Bekenstein

SBH ∝ kB

l2P
A
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SEMICLASSICAL APROACHES UNVEILED QUANTUM PROPERTIES
OF GRAVITY

John Wheeler

NO-HAIR THEOREM
BHs can be completely characterized by only their
mass, charge and angular momentum.

Then:

What are the microstates of this system?
Why is SBH ∝ A?
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QUANTUM GRAVITY IS CONJECTURED TO BE HOLOGRAPHIC

Gerard t’Hooft Leonard Susskind

HOLOGRAPHIC PRINCIPLE
Any (d+1)-dimensional gravitational theory must have a description
in terms of a d-dimensional QFT without gravity.
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ADS/CFT IS THE FIRST AND ONLY REALIZATION OF THIS
PRINCIPLE

Juan Maldacena

ADS/CFT CORRESPONDENCE
AdS spacetimes can be described in terms of a CFT
that lives on the boundary and vice versa

Not exactly proven
Numerous examples
However we do not live on AdS
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THERE IS CURRENTLY SEVERAL PROPOSALS OF DS
HOLOGRAPHY

Andrew Strominger

dS/CFT with several problems

Unknown particular CFT
Alternatives:

Static-Patch holography
Observer dependent holography
...

Toy models may help
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MY COLLABORATORS AND I USED A BRICKWALL MODEL

Static Patch

dS static patch (with and withou a BH)

Minimally coupled scalar field
Boundary conditions close to the horizon
Obtained its normal modes
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WE PROBED FOR CHAOTIC BEHAVIOUR

Classical Chaos

We extracted statistics of the modes

These indicates Chaotic behaviour
analogous to BHs on AdS
This results may constrain the the
boundary theory
Little steps toward a consistent description
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Thank you for your
attention!
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