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In this study, we have investigated the electronic structure and magnetic
properties of quasicrystals and approximant crystals whose constituents are atomic clusters called
Tsai-type clusters. By changing the size of Tsai-type clusters by applying external pressure or
elemental substitutions, we have revealed a characteristic lattice parameter at which the
mean-valence of the rare-earth ions in the cluster changes abruptly. We also found that the magnetic

susceptibility diverges power-divergently with temperature at the critical lattice constant. This
result indicates that there is a strong relationship between the fluctuation of the mean- valence
and the unique magnetic properties.
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