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Optical memories capable of bit-level storage play an important role in the next-generation
optical communication systems. In this dissertation, a novel optical memory, magneto-optical
(MO) memory, was proposed and several results of experimental investigations to realize the
MO memory were summarized.

First the reading operation of the MO memory was demonstrated. Two types of microring
resonator (MRR) switch with MO garnet Ce:Y1G/a-Si:H were fabricated as prototypes of the
MO memory. In the first MRR, a datum was electrically written as the magnetization
direction of Ce:YIG by a current-induced external magnetic field applied through the
integrated electromagnet. The electrically written datum was read out owing to the MO phase
shift. In the second MRR, the stripes array of thin-film magnet CoFeB were integrated as the
storage layer. A datum was electrically written as the magnetization direction of CoFeB
similar to the first switch and was hold due to its nonvolatile remanence without any external
power supply once CoFeB was magnetized. Ce:YIG was magnetized by applying the
remanent magnetization of CoFeB and the stored datum was read out owing to the MO phase
shift.

Then the writing operation of the MO memory was demonstrated. The light-to—heat
conversion in a metal heating layer deposited on Si MRRs was investigated both theoretically
and experimentally. The design method of MRRs to achieve efficient light-to—heat
conversion was described. In the result, temperature was raised over 300 K with input power
of 6.8 mW. Then, for the first time, thermomagnetic recording of the storage layer CoFeB
placed on the Si waveguide using guiding light was demonstrated. The coercive force of the
magnetic storage film was reduced due to light-to—heat conversion by virtue of absorption of
light guiding in the waveguide. When 12.5-mW CW light was coupled to the waveguide,
magnetization was easily flipped along the direction of the applied external magnetic field of
~80 Oe, which was experimentally observed with the use of the MO Kerr microscope.

Finally, future prospects to realize the MO memory were described. Device structure
compatible with reading and writing operations, integration with silicon platform and
all-optical magnetic recording were discussed.
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