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Genetic-Algorithm-Based Design of Magneto-Optical Films with Disordered Multilayer Structures
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A novel technique for designing magneto-optical films
is presented: the algorithm, which automatically deter-
mines the multilayer structures of films with designated
optical and magneto-optical properties, is regarded as an
extension of the genetic algorithm. The film properties
are designated by a simple fitness function f(x), and the
film structure that maximizes f(x) is chosen as the opti-
mum one. The present technique has been used to deter-
mine two kinds of film structure: one exhibits the largest
Faraday rotation 6z and the other exhibits high trans-
missivity T and large 6 simultaneously. These films
were obtained after the evolution of about 2000 genera-
tions: in one, T=29% but = —28 deg/¢m at A=1.15pm,
while in the other, T=70% and 8z = — 16 deg/u¢m at the
same wavelength of light.

Key words: magneto-optical Faraday effect, disordered
multilayer film, localization of light, enhancement of the
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Fig.1 Model used in the analysis: the cross-sectional
view of the film.
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Fig.2 Procedure for determining the film structure
with the genetic algorithm.
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Fig. 3 Cross-over of the binary structure parameters.

Table 1 Definition of crossover point

Value of 7 r <001 | 001=r<09 | r=09
Yes No
Crossover C;.,=Ci+C
3+ C =C» —_
1<csmmok) 7y
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Fig.4 Changes in 6 and T of film associated with the
evolution of generation G;, where the fitness function
was f=6F.
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Fig. 5 Changes in 6r and T of film associated with the
evolution of G,, where the fitness was f=6;T.
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Fig. 6 T and 6r spectra of the film in Fig. 4 after the
evolution of 2000 generations.
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Fig. 7 T and 6 spectra of the film in Fig. 5 after the
evolution of 2000 generations.
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