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In our group, we study various aspects of condensed matter and statistical physics. In particular, our
research focuses on strongly correlated many-body systems in and out of equilibrium, which would give rise
to a variety of novel phases and dynamics. We study theoretically such systems, with the aim of predicting
intriguing quantum phenomena that have no counterpart in weakly-interacting systems and cannot be
understood within standard approaches. Our work involves a combination of analytical and numerical
methods. We are currently interested in (i) topological phases of matter, (ii) low-dimensional correlated
systems, (iii) dissipative quantum many-body systems, (iv) non-ergodic dynamics in non-integrable systems,
and (v) application of machine learning. In addition, we are also interested in the mathematical aspects of
the above-mentioned fields. Our research projects conducted in FY 2019 are the following;:

e Topological phases of matter
— Three-dimensional topological magnon systems characterized by Zs topological invariants [1]
e Low-dimensional correlated systems

— Ferromagnetism in the SU(n) Hubbard model with a nearly flat band [2]
— Haldane phase in the spin-1 Bose-Hubbard model with a flat band [3]

e dissipative quantum many-body systems

— Constructing neural stationary states in open quantum many-body systems [4]

— Exact analysis of dissipative spin chains using a mapping to non-Hermitian models [5, 6]
e Mathematical and statistical physics

— Constructing an infinite sequence of non-integrable models exhibiting perfect quantum many-
body scars [8]
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