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STRUCTURE AND PROPERTY OF QUASICRYSTALS
Guo kexin (K.H.Kuo)
(Beijing Laboratory of Electron Microscopy, CAS)
Abstract

The first discovery of quasicrystals was made in the end of 1984 and it caused a great
shock in all solid state sciences, since they have no translation periodicity and display the
so—called forbidden rotational symmetry, such as 5, 8, 10, and 12 fold rotations. The
quasicrystal was thought in the beginning to be a new state of matter between crystalline and
amorphous states. After a detailed experimental and theoretical study, it was found that the
atom positions in a quasicrystal also have a long range order, though aperiodic. Thus, we
were forced to redefine crystal as a solid substance with strict position order. Space lattices
and translation periodicity are no longer the necessary conditions to be a crystal, nor is its
rotational symmetry limited to 1, 2, 3, 4, and 6 folds restricted by the periodical translation.

Chinese scientists found fivefold rotational symmetry in 1984 and independently the
quasicrystal of transition—metal alloys in 1985. Since then they discovered for the first time
the octagonal quasicrystal and made important contributions to our knowledge of the
decagonal and dodecagonal quasicrystélls. They are in the forefront in the study of the
crystallography and alloy chemistry of quasicrystals.

Since the structure and property of quasicrystals became one of the key projects of the
NSFC in 1989, several important new findings have been made. First, the Al-Cu—Co
decagonal quasicrystal of mm size has been grown and its structure determined by the classi-
cal X—ray methods. Secondly, the anisotropy of transport properties in the tenfold periodic
and twofold quasiperiodic directions in this quasicrystal has been determined for the first
time. Thirdly, the lattice correspondence and in some case also the atom position relationship
between quasicrystals and the relevant crystals have been ascertained, and the continuous
transformation of quasicrystal to a relevant crystal has been studied in details.



