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概要：
When repetitive structures are overlaid against each other, a new superimposed moiré

pattern emerges and is observed in various macroscopic phenomena. Recent discovery of

atomically thin planar crystalline lattices, such as graphene, hBN, and MoS2, enabled the

fabrication of artificial layered-structures. In case the lattice periods do not coincide between

the layers, the moiré interference between the lattices makes a new class of superlattice where

the influence of the exceptionally long-period interlayer interaction is crucial to determine its

electronic structures.

In this talk, I will first discuss the impact of moiré superlattice formation for graphene

systems and for hybrid layered-structures, and show that their electronic and optical properties

are significantly altered if compared with those of the pristine graphene. I will show that this

kind of superlattice is the first example of crystalline solids of which material properties are

mainly governed by the moiré interference of atomic arrangement rather than the arrangement

itself. Then, I will show that the moiré superlattice affords a unique opportunity to study

the fractal phenomenon, aka Hofstadter’s butterfly, by using crystalline solids. Finally, I will

show that the theoretical model on general moiré superlattices provides a unique opportunity

to rigorously investigate the electronic structures of one-dimensional moiré structures such as

multi-walled carbon nanotubes.
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