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Although more than 30 years have passed since quasicrystals were discovered,
their structural details have remained to be unclarified to a large extent posing one of the greatest
mysteries in materials science. In order to elucidate the structure of Al-based icosahedral
quasicrystals, we first aim at searching for novel approximant phases, namely crystals with similar local
structures to that of the quasicrystals. Then we attempt to analyze the structure of new approximants
using single-crystal X-ray diffraction to extract any information regarding the structural propserties of
the quasicrystals. Overall, these attempts culminate in the discoveries of a few novel approximant
crystals, whereas their structures turn out to be composed of two kinds of clusters forming a dense
packing. We also propose a new theoretical model describing the arrangement of the clusters in the
quasicrystals.
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