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Smart heat transport control by solid-liquid composite system
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Toward the realization of smart heat transport control devices, we mainly

investigated phase transition materials. Among them, the preparation of free-standing films of Ti305
is a major achievement; although Ti305 is known as a material that undergoes a phase transition
upon various external stimuli, there have been few examples of thin films or single crystals of
Ti305. In this study, free-standing single-crystal thin films of Ti305 were obtained by depositing a
film on a water-soluble sacrificial layer and then dissolving and exfoliating the sacrificial
layer. We also focused on the search for systems in which the electronic properties can be
significantly controlled by the introduction of fluorine. As a result, we found metal-insulator
transitions in Ni-based and Ru-based layered perovskites by the introduction of fluorine. We also
initiated the preparation of nanostructures of inorganic materials in ionic liquids.
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