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Investigation of novel topological phases based on symmetry
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ARPES

We have explored novel topological materials based on crystal symmetry and
investigated emergent quantum phenomena and exotic quasiparticles associated with the topological
properties of such materials. By combining state-of-the-art bulk-crystal-growth /
molecular-beam-epitaxy techniques and advanced spectroscopies such as spin-ARPES and tunneling
microscopy, we established controllability of Dirac fermions at the surface and interface of
topological insulators. Moreover, we discovered several new types of topological semimetals, as
represented by noncentrosymmetric Weyl semimetals, topological semimetals with new chiral fermions,
and line-node semimetals protected by the nonsymmorphic symmetries of crystal. We have also
conducted experiments on superconducting hybrids/junctions to pin down pairing symmetry, and found
several new topological-superconductor candidates. By introducing the concept of topology, new
insights in the physics of odd-frequency Cooper pairing were also obtained.
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