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Diffusion of particles in anisotropic systems and its role in the crystal layers self-organization

Particle diffusion over crystal surfaces and inside its structure is an important process deciding about the
character and the rate of the crystal growth. In solid state diffusion occurs via thermally activated jumps from
one energy minimum to another, The energy landscape in which that process takes place can be very
complex, It is not an easy task to calculate diffusion coefficient for particles in such conditions. On the other
hand, knowledge of diffusion coefficient, its anisotropy and exact paths along which particles move is very
important for the understanding and the control of layer by layer growth process.

The PhD thesis includes calculations of diffusion coefficient in concrete systems using variational

Chapters from 3 to 6 diffusion coefficients for different systems are calculated by means of that approach
and, finally, Chapter 7 describes a microscopic model of the immiscible crystals growth.
First, diffusion coefficients for various Systems are calculated by means of the variational method, That

significant influence on the character and the rate of the diffusion.

In the last part of the thesis a microscopic model of immiscible crystals growth is proposed. That study
is motivated by the experiment on PbTe/CdTe multilayer growth conducted at the Institute of Physics. It was
found that depending on the growth temperature structures of different character can be obtained. The
intended layered character is preserved only at low temperatures, during growth at slightly higher
temperatures vertical columns are observed instead and at even higher temperatures both components are
completely separated from each other, The proposed model takes into account three dynamical processes;
adsorption, surface -diffusion and bulk diffusion. Additionally, the bulk diffusion is biased due to the
distinguished direction of the crystal growth. The Monte Carlo simulations based on that model reproduce all
the structures observed in the experiment.

Both parts of the thesis: calculations of diffusion coefficient and the model which is based on the
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