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This research project aims to explore variety of novel topological phases by
combining different novel concepts, or combining them with quantum many-body systems and frustrated
spin systems. The main results of this project are as follows: (i) We have proposed square-root

higher-order topological insulators and semimetals. (ii) We have proposed a marker of the
higher-order topological phase under the quench dynamics. (iii) We have obtained the phase diagram
of the model with competing first- and second-order topological phases. (iv) We have proposed the
exactly-solvable Kitaev-type model on a decorated honeycomb model and its extension. (v) We have
investigated the role of two-particle-band topology in the fractional Chern insulators.
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