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Creation of 2D flat band materials through concerted experimental and
theoretical studies
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Graphene, a honeycomb lattice of carbon atoms, which have linearly
dispersing electronic bands resulting in high-mobility carriers mimicking massless relativistic
particles attracts huge interests since its discovery in 2004. On the other hand, materials having
dispersionless flat bands are also attracting interests since flat band can contribute to
ferromagnetism or superconductivity. Hypothetical, two-dimensional (2D) kagome lattice is long known

to have both linearly dispersing electronic bands and a flat band through theoretical studies, but
experimental studies are scarce since it is difficult to find a kagome lattice in a real crystal. In
this work, one of the new 2D flat band materials which has biatomic thickness suggested by our
theoretical study was realized, and its electronic structure was experimentally characterized. Our
work expands the crystal structures candidates to be considered, which will contribute to the

exploration of new flat band materials.
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