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Influences of Residual F-P Cavity Mode on Non-Degenerated Four-Wave

Mixing in Distributed-Feedback Laser

Xie Yingke Xia Guangqiong Wu Jiagui Lin Xiaodong Kong Huijun Wu Zhengmao

(School of Physics., Southwest University, Chongging 400715)

Abstract: All-optical wavelength conversion based on four-wave mixing (FWM) is one of the key technologies in
future multi-wavelength telecommunication systems. Besides semiconductor optical amplifiers, semiconductor lasers
are also good candidates for wavelength conversion. The influences of the residual F-P cavity mode on the non-
degenerated FWM in a distributed-feedback (DFB) laser have been investigated from small to large range frequency
detuning, as well as the conversion efficiency of conersion FWM. The experimental results show that the conversion
efficiency of FWM can be enhanced obviously by the cavity resonance when the probe wavelength matches the F-P
cavity mode; the FWM with high conversion efficiency can be achieved when the frequency detuning between the

injection probe frequency and free-running frequency of DFB laser is up to terahertz.
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Fig. 1 Experimental setup for FWM in a DFB laser
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Fig. 2 Measured spectrum of the DFB laser
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Fig. 3 Measured DFB laser spectra with small domain wavelength conversion for nondegenerate four-wave mixing
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conjugate-wave wavelengths
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