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Emergence and control of metal-insulator transition in rutile-type d1 electron
system

Shibuya, Keisuke
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Epitaxial thin films of rutile-type niobium dioxide (Nb02) were fabricated,
and the electronic and optical properties of the films were examined. The NbO2 films exhibited a
transition temperature of 1080 K, almost equivalent to that of single crystals. Three phonon modes
corresponding to the Nb-Nb dimer were found in the low-temperature phase of NbO2 from the
angular-dependent polarized Raman spectra. The electronic state of Nb02 was determined using a
spectroscopic ellipsometer. It was found that the electronic band structure of NbO2 is very similar
to that of vanadium dioxide (V02). The both materials in the rutile-type d1 electron system have
similar crystal structure, phonon modes, and electronic band structures in their low-temperature

phase.
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