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In order to realize ultrafast all-optical devices for a next generation of optical communication, optical
devices such as directional couplers and microring resonators have been fabricated using highly
nonlinear chalcogenide glasses, which are made of single-mode strip-loaded waveguides with a typical
cross section of 1x2 um? The linear and nonlinear properties of these devices have been examined at a
wavelength of 1.06 um. Optical bistability even in compact microring resonators has been observed
because of the field enhancement in the microring. In relation to the development of these nonlinear
devices, the nonlinear optical properties of chalcogenide glasses used in this study have been
investigated using a novel technique, which is based on a combination of z-scan techniques and pulse
compression due to the stimulated Brillouin scattering in liquids. The photonic crystal ring resonators
have also been theoretically investigated to examine the potential applications to compact nonlinear
optical devices.
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