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Anomalous Magnetism in Quasicrystals and Approximants

Tohyama, Takami

5,000,000

20 8 8

This study reveals novel physical properties and their characteristics
derived from the magnetic order in the approximant of quasicrystals containing rare earth ions. The
approximant forms an octahedral lattice where rare earth ions located at the apex position of the
icosahedron are shared, and there is a possibility that an octahedral spin-ice state can be
obtained. First, we found that the characteristics of the model that includes the anisotropy of the
direction of localized spin together with itinerant the magnetism agree well with the existing
experiment. Secondly, we found that monopole excitation by spin ice propagates, considering the
terms derived from spin-orbit interaction and ferromagnetic interaction. Thirdly, we obtained
theoretical results on the quantum criticality of the phase transition among spin glass,
ferromagnetic, and antiferromagnetic phases, as well as magnetic fluctuation and defects.
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