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Advanced study of softmatter quasicrystals and quasiperiodic tiling theory
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Until recently, it has been believed that the most characteristic feature of
quasicrystals is their once-forbidden rotational symmetry, the established examples being the
10-fold Penrose and the 8-fold Ammann-Beenker tilings. Contrary to this belief, we recently have
found the 6-fold bronze-mean tiling.
In this project, by generalizing the Ammann-Beenker tiling and the bronze-mean tiling, we show an
infinite number of 4-fold and 6-fold aperiodic tilings with various inflation factors including even
metallic means and the metallic-mean of multiples of three. Implying that we cover two-thirds of
metallic means (k=3, 4, 6, 8, 9, 10, 12, ...) as the inflation factors of new quasicrystals by using
conventional square and hexagonal rotational symmetries. In the limit of these tilings, they become
the square lattice or the hexagonal lattice; they are thus considered as quasiperiodic approximants
to periodic crystals, and fill the gap between quasicrystals and incommensurate structures.
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