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Simulation of the Diffusion Process on

the Quasiperiodic Structure
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Minoru IcHMURA** and Mamoru IMABAYASHI™*

Abstract—The Characteristics of the diffusion process of quasicrystal are studied for one-di-

mensional and two-dimensional models by the conventional Monte-Carlo simulation. For one-di-

mensional model, the tracer diffusion coefficients of an isolated particle are calculated for the three

types of the lattice models, i. e. single crystal, binary solid solution and quasicrystal. The charac-

teristics of diffusivity of one-dimensional quasicrystal model are derived from comparison among

the three types of models. For the two-dimensional model, the characteristics of diffusivity of

quasicrystal are discussed by comparison with those of the honeycomb lattice. Especially, concen-

tration dependence of diffusivity on the two-dimensional Penrose lattice is calculated and the ef-

fects of interatomic potential are discussed.
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Fig. 1

Two-dimensional periodic Penrose lat-

tice.
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Table. 2 Tracer diffusion coefficient for the
one-dimensional quasicrystal mod-
els (T=300K, 1000K).

Quasicrystal model

Potential value
teV)
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U1 vz
0. 20 0. 20 1. 00 1. 01
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Table. 3 The local potential pair numbers in
Fibonacci sequence or binary solid

solution.

Binary solid 48 15 37
solution

Fibonacci 76 1 23

sequence
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Fig. 2 The tracer diffusion coefficient D: as

a function of the number of 00 pairs.
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Table. 4 D. of the honeycomb lattice model

for an isolated particle.

Samples number MC steps Dt
300 50 1. 0076
500 80 0. 8999
200 200 1. 0003
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The tracer correlation factor f as a

Fig. 3
function of the particle concentration
o for the honeycomb lattice. The curves
@, @ and ® denote T*=1.0, non-in-
teracting particles and 7"=—0.5, re-

spectively.
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Fig. 4 The tracer diffusion coefficient D. as

a function of the particle concetration
© for the honeycomb lattice. The curves
@, @ and @ denote T*=1.0, non-in-

teracting particles and 7%=—0.5, re-
spectively.
Table. 5 D. of Penrose lattice model for an
isolated particle.
Samples number MC steps Dt
200 75 0. 8763
500 75 0. 9133
200 200 0. 8216
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Fig. 5 The tracer ‘correlation factor f as a

function of the particle concentration
¢ for the two-dimensional Penrose
lattice. Here solid square, solid circle
and solid triangle denote 7%=2.0, non-
interacting particles and 7%=-2.0, re-

spectively.
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Fig. 6 The tracer diffusion coefficient D. as
a function of the particle concentration
» for the two-dimensional Penrose
lattice. The curves @, @ and @ de-
note T°=2.0, non-interacting particles
and 7™=-—2.0, respectively.
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