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Abstract :

We have been developing magneto-optic spatial light modulators (MOSILMs) that can modulate
quickly by controlling the direction of magnetization, which modulates the plane of polarization. To
realize a voltage-driven MOSLM, a multiferroic (MF) composite in which magnetic columns are
embedded in a piezoelectric matrix is required. In this study, the fabrication conditions of the
magnetic garnet (Bi:RIG) and the piezoelectric material (BTO) and the process for forming the
buffer layer of the composite structure, in order to realize a MF columnar composite film for use
in MOSLM. First, as a deposition condition for Bi:RIG, the higher the oxygen pressure results the
larger the Faraday rotation angle and the better the squareness could be obtained. Next, as
fabrication conditions for BTO as a piezoelectric phase, good (111) orientation of BTO was
obtained at an oxygen pressure of 10 Pa or more and a substrate temperature of 650 to 700 °C. In
addition, the (111) orientation was improved by Ca substitution, which may be due to the reduction
of lattice constant by Ca substitution, thereby reducing the lattice misfit with CoFe,O, (CFO).
From these results, an oxygen pressure of 10 Pa or more and a substrate heating temperature of
650 to 700 °C would be suitable for the simultaneous growth of Bi:RIG and BTO. Finally, as for
the process to form a buffer layer with a composite film structure, a good BiFeO; (BFO) dot
pattern could be formed at an oxygen pressure of 1 Pa and a substrate heating temperature of 400

°C, and that a (111)-oriented BTO could also be obtained on the CFO film formed on it. In the
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next step, the simultaneous growth of Bi:RIG and BTO will be achieved by optimizing the method

for removing the BFO dot pattern.
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