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Visiting Associate Professor OBUSE, Hideaki

We are focused on theoretical research concerning diverse physical
phenomena that exhibit symmetry and topological phases inherently
present in physical systems. Since these properties are preserved even
in the presence of impurities or defects, they take an important role
in understanding localization-delocalization transitions and critical
phenomena in disordered systems. Furthermore, recent significant
advancements in the study of symmetry and topological phases in open
quantum systems have highlighted the importance of these properties
in various fields of physics. Thus, we aim to predict and clarify novel
physical phenomena unique to open systems.

In addition, our work is not limited to theoretical research; we are also
interested in experimental verification of physical phenomena anticipated
based on the knowledge of our theoretical works. Specifically, we
aim to bridge theory and experimentation through proposals for
experimental verification using systems that implement discrete-time
quantum dynamics known as quantum walks. In this way, we explore
new possibilities in physics from foundational theories to collaborative
research with experimental groups.
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Visiting Professor ZHANG, Tian-Tian

My research explores the intersection of symmetry, topology, and
quantum materials through first-principles calculations and single-
particle theory. Key contributions include:

. Complete symmetry-based indicator theory for all 230 space
groups, enabling systematic classification of band topologies.

. Built the first topological electronic materials database via
high-throughput calculations, revealing that 24% of nonmagnetic
materials are topological.

. Developed theory for topological phonons and predicted related
materials, e.g., double-Weyl (FeSi), quadruple-Weyl (BaPtGe),
and PT-protected nodal-line (MoB2) phonons, all experimentally
confirmed.

My current research focuses on chiral phonons and Floquet phonons,
where I have extended chiral phonon studies to 3D chiral crystals,
investigated connections between Weyl phonons and chiral phonons,
and collaborated to experimentally confirm truly chiral phonons in Te
and a-HgS. At ISSP, I look forward to advancing these topics with Prof.
Oka's group, particularly exploring non-equilibrium phonon dynamics
and topological phonon phenomena.



