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Tension between Quantum and Gravity

Non-Local Entanglement < Local Geometry

Holographic Expectations:

% Bulk Locality Emerges from Boundary Entanglement

% Bulk-Boundary Relation is Non-Local

We will show how these expectations
are realized in a specific setup.

4/33



Main Result:
Ryu-Takayanagi formula for boundary entanglement
can be inverted to diagnose local data in the bulk.

A
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Entropy Inequalities < Positive Energy Conditions
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The relation can be inverted by

the Radon transform to express

the bulk energy density by the
entanglement data on the boundary.
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Holographic Expression for Relative Entropy
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Relative Entropy in terms of Bulk Metric
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Blanco, et al., arXiv:1305.3182; Lashkari, et al., arXiv:1308.3716;
Faulkner, et al., arXiv:1312.7856 14/33
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Boundary Entropy Inequalities

& Bulk Energy Conditions
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This relation can be inverted to express
the bulk energy density by the relative entropy.

16/33



Radon Transform:
§B£ §p = X (§11Po)

Inverse Radon transform:
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Summary

% Bulk stress tensor near boundary can be

diagnosed by boundary entanglement entropy.

% Entropy inequalities on the boundary are
(integrated) positive energy conditions in the bulk.

% Todo: Go deeperinthe bulk interior.
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