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Search of new strongly correlated quasicrystals
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Quasicrystals are a group of materials with a special long-range order

(quasiperiodicity) showing diffraction symmetry different from ordinal crystals such as icosahedral
symmetry and 12-fold symmetry. In order to clarify the physical properties originated from such
structural specificity, we have conducted research centered on new-substance search. Theoretically,
the possibility of a new dodecagonal quasicrystal containing Yb was pointed out using "
high-dimensional analysis™, and experimentally the first superconductivity (Zn-Mg-Al alloy) in a
quasicrystal as well as formation of a new quasicrystal in Zn-Au alloys were discovered.
Furthermore, we found phase separation (Cu-Ga-Sc alloy) with a difference in cluster structure, and
a diffe{ence in electronic state of Yb (Au-Ge-Yb alloy) due to similar difference in the approximant
crystals.

It is thought that these have brought us one step closer to the goal of “ clarifying the physical
properties inherent in quasicrystals” .
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