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We preformed theoretical studies on electronic states, topological
properties, structural relaxation, and phonon properties in various moire materials created by the
combination of two-dimensional materials. In particular, we have established a theory describing the

structural relaxation and electronic structure of moire three-layer systems, which have been
difficult to handle due to their quasiperiodic structure. We also discovered the equivalence
between quasiperiodic moire systems and 4D quantum Hall systems, and identified the topological
numbers inherent in their energy spectra. Furthermore we have extended our research to various moire
systems including hBN, black phosphorus, topological insulators, and three-dimensional graphite,
and clarified the nontrivial electronic structure, phonon properties, and electrical conduction
properties produced by moire patterns.
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