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Abstract: Many-body entanglement, the special quantum correlation that exists among a large number of quantum particles, underlies interesting
topics in both condensed matter and quantum information theory. On the one hand, many-body entanglement is essential for the existence of
topological order in condensed matter systems and understanding many-body entanglement provides a promising approach to understand in general
what topological orders exist. On the other hand, many-body entanglement is responsible for the power of quantum computation and finding it in
experimentally stable systems is the key to building large scale quantum computers. In this talk, I am going to discuss how our understanding of
possible many-body entanglement patterns in real physical systems contributes to the development on both topics. In particular, I am going to show
that based on simple many-body entanglement patterns, we are able to (1) completely classify topological orders in one-dimensional gapped
systems, (2) systematically construct new topological phases in two and higher dimensional systems, and also (3) find an experimentally more stable
scheme for measurement-based quantum computation. The perspective from many-body entanglement not only leads to new results in both
condensed matter and quantum information theory, but also establishes tight connection between the two fields and gives rise to exciting new ideas. 
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