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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 in and out of equilibrium, which would give rise
to a variety of novel phases. 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) magnetism in Fermi Hubbard models, (ii) topological magnetism, (iii) open
quantum many-body systems, and (iv) non-ergodic dynamics in non-integrable systems. In addition, we are
also interested in the mathematical aspects of the above-mentioned fields. Our research projects conducted
in FY 2023 are the following:

e Magnetism in SU(N) Hubbard models

— Flat-band ferromagnetism in the SU(N) Hubbard and Kondo lattice models [1]
— Hole-induced SU(N) flavor singlets in certain infinite-U SU(N) Hubbard models [2]

e Topological magnetism

— Photocontrol of scalar spin chirality in centrosymmetric itinerant magnets [3]

— Electric field induced thermal Hall effect of triplons in quantum dimer magnets [4]
e Open quantum many-body systems

— Uniqueness of steady states of Gorini-Kossakowski-Sudarshan-Lindblad equations [5]

— Jordan decomposition of quadratic open fermionic systems [6]
e Mathematical and statistical physics

— Quantum many-body scars in spin models with multibody interaction [7]

— Spontaneous breaking of U(1) symmetry at zero temperature in one dimension [8]
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