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Wavelength Converters Using Periodical Poling and Their Applications to

Optical Communications
Masaki ASOBE

Recent advance in periodical poling in LiINbO; and waveguide fabrication technology enables us
to study various wavelength conversion functions for optical communication. Wavelength conver-
sion based on difference frequency generation exhibit distinct advantages such as the simultane-
ous conversion of wavelength division multiplexed (WDM) channels, a large signal bandwidth
over 1 THz, no degradation of signal to noise ratio, and independence of the modulation format.
Highly efficient conversion was achieved using direct bonded LiNbO; waveguide which exhibit
high resistance to photo refractive damage. Using a continuous phase modulation of periodical
poling structure, wavelength converter with multiple quasi-phase matching peaks can be fabricat-
ed. Using the device variable conversion of WDM signal was demonstrated. Wavelength con-
verter is also applied to construct single photon detector for quantum key distribution. Using sum
frequency generation, photon in telecommunication band is converted to visible range, and is
detected efficiently with Si avalanche photo diode.

Key words: wavelength conversion, quasi-phase matching, optical communication, single photon
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