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Search and creation of flat band compounds by first principles calculation
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In pyrochlore comﬁounds, we have established a design guideline for
materials that have a flat band (FB) at the top of the valence band. Based on the guideline, it was
shown by first-principles calculation that about 10 kinds of compounds have FB. It was theoretically
derived that these compounds exhibit ferromagnetism with appropriate doping. We also show that the
sign of the effective spin-orbit interaction changes for each material, so that the topological
properties can be tuned.

Furthermore, we proposed a material Pb2Sb207 consisting of two FBs. In this material, part of the
electrons move to the second FB, causing spontaneous hole doping (self-doping). As a result, it was
shown by calculation that FB ferromagnetism is realized without element substitution.
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