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1 Katsura Group

Research Subjects: Condensed Matter Theory and Statistical Physics

Member: Hosho Katsura and Yutaka Akagi

In our group, we study various aspects of condensed matter and statistical physics. In particular, our
research focuses on strongly correlated many-body systems which would give rise to a variety of quantum
phases. We study theoretically such systems, with the aim of predicting novel quantum phenomena that
have no counterpart in weakly-interacting systems. We are currently interested in (i) topological phases of
matter, (ii) low-dimensional correlated electron systems, and (iii) entanglement in quantum spin chains. In
addition, we are also interested in the mathematical aspects of the above mentioned fields. Our research
projects conducted in FY 2017 are the following:

e Strongly correlated systems

— Optical conductivity in the one-dimensional Hubbard model with spin-orbit coupling [1]
— Subgap optical conductivity in honeycomb Kitaev materials [2]
— Ground-state phase diagram of quantum dimer-trimer chain [3]

— Ground-state energies of spinless free fermions and hard-core bosons [4]
e Topological phases of matter

— Zero modes in a Kitaev chain with twisted boundary conditions [5]

— Topological invariants for disordered topological insulators [6, 7]
e Solvable models and field theories

— Volume-law entanglement in deformed Fredkin spin chain [8, 9]
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