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m Research Highlights

Observation of instabilities in metallic states for metal-to-insulator switch oxides

Vanadium dioxide (VO:2) shows a metal-to-insulator (MI)
switch near room temperature (Fig. 1). Since switching
phenomena near room temperature are rare, VO: has
attracted attention for its switching mechanism, namely, the
instability in the metallic state. Theoretical work on
electronic structures of VO3 40 years ago suggested that the
instability is responsible for electron-phonon interaction [1].
Since then, much interest has been directed to experimental I T

studies of electronic structures of VO: using angle-resolved

photoemission electron spectroscopy (ARPES).
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Fig. 1. Temperature dependence of the resistivity
for a VOz epitaxial thin film on a TiO2(001) substrate.

However, ARPES measurements of VO single crystals are

difficult to perform because of the difficulty in obtaining a chemically stable cleavage plane in VO3 single

crystals with three-dimensional crystal structure.

Now, Yuji Muraoka and colleagues at Okayama University, High Energy Accelerator Research

Organization, and University of Tokyo have determined the electronic structures of the metallic phase of

VO: through studies of VO: epitaxial thin films grown on TiO2(001) substrates, using synchrotron

radiation ARPES.

The electronic structures possessed a flat portion that
is evidence for the presence of electron-phonon

interaction predicted by theoretical work (Fig. 2).

The results obtained by Muraoka and colleagues
strongly indicate the importance of electron-phonon
interaction for the origin of the instability in the
metallic state of VO2, and support the validity of

theoretical work.

This research advances the understanding of the

mechanism for the MI switch in VO3, and provides
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Fig.2. Electronic structure of a metallic phase of VO2
epitaxial thin film on a TiO2(001) substrate. A flat portion
is indicated with a black line.

fundamental knowledge for controlling the switching temperature for potential applications.
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