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Holography, Quantum Information and String Theory

Chong-Sun Chu
Department of Physics, National Tsing Hua University

Holographic Principle asserts an equivalence between quantum systems with objects in
gravitational fields in a higher dimensional spacetime. The suggestion of holography originated from
the work of Hawking, Bekenstein and others on the quantum properties of black holes, and it has been
proposed as a fundamental principle of quantum gravity and spacetime by ‘t Hooft and Susskind. One
of the remarkable progresses of string theory in the last twenty years is the realization of this principle
in terms of the AJS/CFT correspondence. In this colloquium, I will talk about how developments in
string theory has contributed to the understanding of this principle.

Recently an intriguing connection between quantum entanglement and microscopic degrees of
freedom in a quantum theory and geometric properties of spacetime in the gravitational theory has been
pointed out. This surprising perspective has leaded to new insights in the understanding of quantum

information, and its relation with holography and the nature of spacetime. I will highlight some of these
recent progress as well.
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