Black Hole
Area Theorem

red b

In 1972, Jacob Bekenstein proposed:
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Total entropy must always increase!
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What happens to entropy when matter
falls into a black hole?
Entropy disappears? Classical Picture

Violation!
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Classical Focusing Theorem: It states that if the null energy condition
holds, gravity causes initially converging light rays to focus together
and develop a caustic or singularity within finite affine parameter.

Quantum Picture
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A Quantum Focusing Conjecture: It states that quantum expansion
Fig: Purple line shows the of light rays cannot increase along a null congruence.
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Hamiltonian

energy density and shape derivative of
the von Neumann entropy in the
In some cases, modular H:
written in terms of stress energy ten

Quantum - :
Relative Entropv : y and modular Hamiltonian associated
- : with the null deformation of the sphere,
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Convexity of Relative entropy
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