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The objective of this lecture is to provide fundamentals of photonic devices and nonlinear optical devices, which play
indispensable roles in information technologies. Basic structures, operation principles, and performances of the devices will
be lectured. The lecture will also cover fundamental limits of optical communication, quantum communication, wavelength
conversion, and recent developments in optical information processing technologies.
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Quantum structure lasers, Surface emitting lasers
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Photodetectors Various photodetectors, Noise, Photon detection
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Optical Communication Coherent communication, Fundamental limits, Quantum communication
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3 | Nonlinear optics, Birefringence, Index ellipsoid, Interaction of radiation and atomic

Nonlinear Optics system, Nonlinear Polarization
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(SHG) matching
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Parametric Oscillation Parametric amplification, Parametric oscillation, Frequency tuning, Parametric
up-conversion
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Photorefractive Effect Photorefractive effect, Two-wave mixing, Four-wave mixing
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Evaluation will be made by the use of your attendance and homework, in terms of your comprehension of the
typical photonic and nonlinear optical devices.
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Original materials will be provided and references will be shown. No textbooks will be assigned.
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Basic knowledge of optoelectronics, semiconductor devices, and communication systems at under graduate level
are required.



