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Among transition metal oxides having a plurality of valences, there is a
group of substances exhibiting a multimorph, which structurally alleviates changes in the amount of
oxygen and continuously changes the crystal structure depending on the composition. In this study,
we focused on oxides containing periodic arrangements of surface defects called crystallographic
shear structure, and established a method to control the periodic arrangement of nanoscale surface
defects with picoscale accuracy by changing the amount of oxygen. .. In addition, the peculiar
structural properties expressed by the nanoscale periodic structure contained in the bulk crystal
were clarified. Specifically, the thermal conductivity does not change monotonically with respect to

the density of surface defects and has a minimum value, which is a result of capturing the
wave-like aspect of heat conduction.
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