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Wave ength Conver sion and Spectral Analysisin Periodically Polarized
L ithium Niobate Waveguide
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Absgtract Wavelength conversion exploiting cascaded second harmonic and diff erence frequency generation (csieors) in periodi-

cally polarized LiNbOs (PPLN) waveguides was experimentaly researched. While wavelength converter was pumped with a

pulsed wave, the pump pul se can be used to carry the information and wavelength conversion occurs between the pump wave and
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converted wave, thus wavelength conversion tranderring the information from the pump wave to the converted waves includes
two processes of second order nonlinear reaction: thefirst wavelength converson from pump wave to SH wave occurs with SHG
process, and the second wavelength converson from SH wave to converted wave occurs with DFG process. In the first process
the group velocities mismatching (GVM) for pulses at different wavelengths due to material property load the temporal wal k-off
between pump pulse and SH pulse located in the L. 5y m band and in the 0. 84 m band, respectively, 0 that SH pulse dowly
propagates compared with pump pulse, and SH pulse width is broadened along propagation length. As a result, in the second
process the converted DF pul se generates waveform distortion owing to the broadening of SH pulsein thefirst process. Both the
waveform and the spectrum of converted pulse in our experimental results testify to the fact that SH pulse possesses a narrow
spectral width, which is consistent with a long SH pulse, and the spectral width of converted DF pulse is compressed but its
temporal width is broadened correspondingly. Therefore the influence of walk-off between pulses demonstrates that the pul sed
pumping wavelength conversion is disadvantageous to the transparence of the dataformat. However , pul sed pumping wavelength
conversion also presents great potential that can be applied in future optica networks. Tunable wavelength conversion can be
easly implemented by changing the wavelength of control CW , and single-to-multiple channel wavelength conversion can be real-
ized by increasng the number of the CW lasng pump channels. Thisis very important and it enhances the flexibility in the man-
agement of the multi-channel WDM network. Finally, a tunable and single-to-dual channel wavelength converter based on the
scheme of pul sed pumping wavelength conversion achieved by our experiment setup , and two channel converted pul ses s multane-
oudy replicate the bit rate carried on pump pulses. It is pointed out that the quality such the sgna-to-noise ratio of converted
pulseis afected by spectral width of control CW.

Keywords  Wavelength converson; Second harmonic generation; Difference frequency generation; Walk-off
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