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Non-stoichiometric ZnFe204 thin films were ﬁrepared on sapphire substrates
using pulse laser deposition. Faraday rotation angles for Zn-rich thin films as large as that for a
stoichiometric film were obtained, leading to higher figure of merit Faraday ration.
Transparent composite materials of Fe304 nanoparticles and silica xerogels have been prepared by
sol-gel reaction using aminosilane. Faraday rotation angles as a function of external magnetic field
clearly indicate that the ferromagnetic nanoparticles were stably dispersed in the xerogel
matrices. By the irradiation with a femtosecond laser beam, waveguide structures accompanied with
refractive-index changes were created inside the xerogel samples. Propagation of laser beam with the
wavelength of 488 nm was clearly observed. Micro-Faraday rotation angles were successfully measured
for the propagated light, suggesting ferrimagnetic responses due to Fe304 nanoparticles in
waveguide structures.
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4.1.1. XRD
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