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Iron-Silicides Photonic Crystals
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One of typical advantages of semiconducting iron silicides may be that they have a
high refractive index. We have paid attention at this point and made some efforts to
study on fabrication of iron-silicides, specially B-FeSi,, photonic crystals (PhCs) and on
analysis of light propagating properties on them. Most recently we succeeded in
fabrication of PhCs and demonstration of their properties. In this article, we would

introduce basic properties of iron-silicide PhCs and some recent topics.
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Fig.2 Etching properties of Fe-silicides films by a NLD-RIE process using a SF¢ plasma.
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Fig. 3(left) SEM images for photonic crystals with (a) B-FeSi, and (b) air columns. Their lattices
show (a) a square lattice and (b) triangular one, respectively. The image (c) shows linear defect
which can play an optical waveguide as demonstrated in light propagation shown in the inset. The
right figure of Fig.3 shows examination of a bandgap of photonic crystal by measuring a reflectance

spectrum of a p-polarized light near incidence of the Brewster angle.
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Fig. 4 SEM images of some Si template
submicron-sized patterns fabricated on

Si(100) for highly ordered optical
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functions.

Fig. 5 SEM image of submicron random photonic
patterns fabrication on B-FeSi,/Si(100), in which John
localization (that is Anderson localization of light) can
be expected to takes place. The reflectance spectrum

showed the minimum in a specific range of wavelength.
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Fig.7

Simulation of propagation of a TE
polarized light along waveguides
fabricated in both lattices with B-FeSi,

and air columns which have conjugated

inversion symmetric structures. The
transmittance loss spectrum shows the

minimum loss in the case of (b), set at

the conjugated inversion symmetry.
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Fig.8

SEM images of an interface
with the typical conjugated
inversion symmetry

(example).
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