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In this project, | have been concerned with quantum informational aspects of
the vacuum structures in quantum field theories. The renormalization group is one of the most
important concepts in understanding the universal characteristics of quantum many body systems in
low energy scale. Through this project, 1 revealed that quantum entanglement can be an invaluable
measure characterizing the vacuum structure of quantum field theories under renormalization group
flows. Furthermore, | showed that the non-local nature of quantum entanglement is the key to
understand holographic principle relating quantum field theories and gravitational theories.
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