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In this study, we have attempted to fabricate thin films of the
pyrochlore-type oxide A2B207 (A = Sn, Pb; B = Nb, Ta), which is theoretically predicted to possess
an unusual “ quasi-flat” band structure, and to observe and control emergent quantum properties
resulting from the unique band structure. Thin film samples fabricated by pulsed laser deposition
exhibit good crystallinity and chemical composition while they are all electrically insulators.
Optical measurements clarify that the optical band gaps increase in the order of Sn2Nb207, Sn2Ta207,

Pb2Nb207, and Pb2Ta207. This trend can be explained by considering the energy levels of the atomic
orbitals of the constituent elements in each compound. Focusing on the band structure reported in
the previous first-principles calculations, we experimentally confirm that the difference in band
gaps between direct and indirect transitions is a good indicator of the “ flatness” of the
quasi-flat band.
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