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Three-dimensional tiling for representing the cluster packing in icosahedral quasicrystals
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B Three—dimensional tiling for representing the cluster packing in icosahedral quasicrystals

The atomic structure of an icosahedral quasicrystal exhibits a quasiperiodic packing of clusters made up of a few metallic
elements. As a geometrical framework to represent the cluster packing, ‘canonical—cell tiling’, or tiling with four kinds of basic
polyhedra as the proto—tiles, has been proposed. In X-ray crystallography, indeed, approximant crystals with similar chemical
composition to icosahedral quasicrystals are shown to have crystal structures in which clusters occupy the vertices of a
periodic canonical—cell tiling. For representing an icosahedral quasicrystal, a quasiperiodic canonical—cell tiling is indispensable.
However, it has never been proved theoretically that such a tiling could exist. In this study, a computer algorithm for expanding
the dimensions of the unit cell of a periodic canonical—cell tiling by a factor of the cube of the golden mean (T) has been
implemented, whereby a number of new tilings with enlarged unit cells have been generated. The figure on the front cover shows
a new tiling whose space group is Pa—3 and which contains 2,464 vertices per unit cell. The four basic polyhedra are colored
yellow, red, blue, and green. The method may possibly be used to prove the existence of quasiperiodic canonical—cell tiling, that

is, a tiling with infinitely large unit cell.
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