Calculation of 6D Atomic Surfaces from a Given Approximant Crystalline Structure Using Approximate

Icosahedral Periodic Tilings

Abstract Approximant structures of quasicrystals such as α-A1MnSi, R-A1LiCu and c(Ti 2 Ni) are well described while atomic organization laws in quasicrystals of similar composition are still unknown. We suggest a method based on the projection method from R 6 to calculate, in a general way, the 6D atomic surfaces associated with a given approximant structure, of known atomic decoration, of any Bravais lattice, with respect to the geometrical features inside the unit cell and the distortions in Fourier space. From these atomic surfaces, we deduce three decorated 3D quasilattices of possibly different icosahedral Bravais lattice type (P, F, I) and lattice parameters, which in general present aperiodic density and stoichiometry fluctuations.