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Exploration for intermediate-valence quasicrystals

Watanuki, Tetsu
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We explored intermediate-valence (1V) quasicrystals. We revealed that a
quasiperiodic 1V system is realized in an icosahedral Au-Sn-Yb quasicrystal. X-ray absorption
spectroscopy near the Yb L3 edge indicates that quasiperiodically arranged Yb ions assume a mean
valence of 2.18, between a divalent state and a trivalent one. This compound is the second example
of an IV quasicrystal that has been realized at ambient pressure, after Au-Al-Yb quasicrystal.
Additionally, we demonstrated IV Eu-based crystalline approximants to a quasicrystal by applying

pressure.
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