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Tunable photonic devices fabricated by micro-nano machining for optical
communication

The purpose of this project is to study optical communication devices with
tunable functions using micromachining technology. Optical switch,
attenuator, Bragg grating filter and photonic crystal filter are the examples.
Lately, it has been desired earnestly to develop the miniaturized and highly
functional optical components, since the numbers of Internet and cellular
phone users have increased explosively. Especially, in the wavelength
division multiplex technology, more than 100 channels will be multiplexed.
Therefore, compact components for the wavelength selection, add/drop and
attenuation are needed. On the other hand, after the development of optical
fiber amplifier, all-optical systems including optical switches and optical
equalizer etc. attract attentions. Especially, it is important to develop tunable
devices for the wavelength selection. Although several techniques are
proposed for the development of compact tunable optical components,
micro-electro-mechanical systems (MEMS) attract a high level of interest
because of the low-cross-talk and micro tunable mechanism.

On the other hand, three-dimensional periodic sub-wavelength structures
such as photonic crystal, sub-wavelength grating are reported to be very
useful for the precise selection of wavelength, anti-reflection, refractive index
control etc.. Assuming that the MEMS are combined with the photonic
structures, it is expected to give several novel tunable functions to the
photonic devices. In this project, combining MEMS with photonic structures
(i.e. three-dimensional periodic sub-wavelength structures), new optical
communication devices such as optical filter and optical switches will be
fabricated.
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