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Diagramatic mapping of key factors for controlling the structure and formation
of complex alloy crystals
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By synthesizing many alloy samples with different choices of elements and
mixing ratios, the formation behaviors of complex alloy phases, namely, icosahedral quasicrystals
and their approximants, in the AI-Pd-TM (=transition metal) and Cd-Mg-RE (=rare earth element)
systems were studied in detail. A few novel complex alloy crystals including an unconventional 1/1
approximant in the Cd-Mg-Ce system were discovered. Moreover, the crystal structures were determined

for some of the approximants using single-crystal X-ray diffraction technique. Meanwhile, a new
mapping method was examined in order to reveal any universal trends in the formation behaviors
irrespective of TM species. In this method, compositions of related phases were projected onto a
planar map in which the mean number of valence electrons per atom and the vacant fraction of
d-orbitals as calculated from the composition were used as the orthogonal coordinate axes.
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