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Visualization of Magnetization Characteristics by Cellular Automaton

- Physics of complex systems and Preisach model -
Sou MIYASAKA, Yoshifuru SAITO, Kiyoshi HORII

ABSTRACT

The cellular automaton is being widely used for analyzing complex physical systems
as a deterministic methodology. Although theory of cellar automaton innovated in 1940
by Neumann, German scientist Prisach had worked out the same to the cellar
automaton model to represent the nonlinear magnetization characteristics of
ferromagnetic materials in 1935. In 1984, S. Wolfram pointed out that method of cellar
automaton was a reasonable methodology to represent the complex physical systems but
Preisach had derived as is called Preisach model by cellar automaton for typical
nonlinear complex ferromagnetic physical system.

In this paper, we try to derive the Preisach type, i.e. cellar automaton, model by
visualizing magnetic domain movements by Bitter method.
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Fig.1 Example of Cellar Automaton based on Rule 30.
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Fig.2 Magnetization Curve computed by Cellar

Automaton, i.e. Preisach Model. "
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Fig.4 Binary Images of Magnetic Domains.
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Fig.3 Cellar Automaton Images representing the field magretic

Fig.5 Diagram corresponding to the Magnetization
Characteristics.

Magnetization Processes.
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