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Absence of characteristic symmetry breaking is a fundamental aspect of the
topological phase. It is mostly gapped and does not response to an infinitesimal perturbation.
However, if the system is with boundaries, there exist unique localized edge states, which reflect
non-trivial topology of the bulk. This relation is the bulk-edge correspondence. In this project,
two experimental groups (cold atom group realizing ultimate quantum systems and the ARPES group
observing surface states of topological insulators and related) are working together with
theoretical group sharing a common interest in the bulk-edge correspondence.

Some of the achievements of the project are as follows. We clarified the role of edge states in
topological pumping, which has been never realized for the 30 years and first done by our cold atom
group. Also motivated by the studies of magnetic topological insulators by ARPES group, a new
topological number as an entanglement Chern number is theoretically proposed.
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