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To achieve a carbon-neutral society, the creation of novel energy conversion materials that
significantly surpass conventional performance is essential. This research focuses on the
"synthesis of non-equilibrium phase materials in a cryogenic environment" and "nano-
pulverization utilizing low-temperature brittleness" through a planetary cryo-milling
technology developed by the principal investigator and colleagues (Hidetoshi Miyazaki et al.,
Japanese Patent Application No. 2021-073764), which enables ball milling at liquid nitrogen
temperatures. By screening materials expected to exhibit high thermoelectric properties and
applying chemoinformatics (CI) to the cryo-milling technology, we aim to realize an
unprecedented thermoelectric performance with a power factor of 10x10* W/mK? (more than
twice that of conventional materials), a level unattainable by conventional thermoelectric
materials using equilibrium phases. To accomplish this, we will "establish the academic
principles of the cryo-milling process" and "develop a bulk synthesis technology that maintains
the nanostructure of non-equilibrium phase materials."
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