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Study on the structure and magnetism of crystals composed of spin icosahedra

Tamura, Ryuji
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This study was conducted to elucidate the properties of ferromagnetic spin
icosahedron in crystals and also to establish the method to controll the magnetism of spin
icosahedron crystals. There are three main research results, and firstly, single crystal structure
analyses of the Au-Al-(Gd,Th) spin icosahedron crystals were conducted, and their structures were
determined. Second, powder neutron diffraction experiments of the Au-Al-Tb spin icosahedron crystal
were conducted, and their magnetic structures were determined. Thirdly, spin icosahedron crystals
were prepared in many alloy systems, and it is found that the magnetic ground state can be well
tuned only by the number of average valence electrons, and the existence range of spin glasses,
ferromagnetism, antiferromagnetic phases,was elucidated. To summarize, the method of controlling the
magnetism of spin icosahedron crystals has been well established by this study.
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