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Strongly correlated electron materials containing transition metals_and/or
rare earth elements exhibit various functional properties that are useful in practical applications,
such as permanent magnets with high coercivity and high-temperature superconductivity. Although it
is expected that the development of materials will become more efficient if these properties can be
reproduced and predicted by calculations, they have not yet reached a practical level due to the
difficulty in dealing with strong interactions between electrons (quantum many-body effect). In this
study, we focus on "multipole ordering,"” which is one of the phase transitions observed in strongly
correlated materials. By combining First-principles calculations based on density functional theory
and guantum many-body calculations based on the dynamical mean-field method, we succeeded in
reproducing multipole ordering in actual compounds.
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