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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 conduct theoretical research on fundamental problems in condensed matter and sta-
tistical physics, with a particular focus on strongly correlated quantum many-body systems, both in and
out of equilibrium. Our goal is to understand and predict novel quantum phases and emergent phenomena
that arise in these systems. To this end, we use a combination of analytical and numerical methods. We
are currently exploring topics such as (i) low-dimensional correlated systems, (ii) topological magnetism,
(iii) open quantum many-body systems, and (iv) nonequilibrium dynamics in integrable and non-integrable
systems. In addition, we are interested in the mathematical aspects of the above-mentioned fields. Our
research projects conducted in FY 2024 are the following:

e Low-dimensional correlated systems

— Ground-state phase diagram of the Hubbard model on a trimer ladder [1]

— Spontaneous breaking of U(1) symmetry at zero temperature in one dimension [2]
e Topological magnetism

— Electric field induced thermal Hall effect of triplons in quantum dimer magnets [3]
— High harmonic generation from electrons moving on topological spin textures [4]

— Gravitational wave analogues in spin nematics and cold atoms [5]
e Open quantum many-body systems

— Late-time dynamics of two particles with two-body losses in one dimension [6]
e Mathematical and statistical physics

— Quantum many-body scars in spin models with Dzyaloshinskii-Moriya interaction [7]
— Integrability and a precursor of chaos in disorder-free Sachdev-Ye-Kitaev models [§]
— Weak ergodicity breaking in non-integrable models [9, 10]
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