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Abstract: The signal intensity of phase-conjugation-type delayed-time four-wave mixing
(TDFWM ) with incoherent light is studied based on the two-level broad band model of
semiconductor optical amplifier (SOA). The theoretical results show that the signal intensity not
only decays with the dephasing rate of SOA but also pulsates with the delay time. Since the
experimental investigation of both the carrier pulsation and the dephasing time using degenerate
four wave mixing are limited only in the application cases of high-power laser, large optical
experimental platform and sophisticated detection devices at present, a novel scheme composed of
all-optical communication devices is proposed based on non-degenerate four-wave mixing. This
means that both pump wavelength and probe wavelength not only are easily selected but also an
experimental setup can be minimized.

Key words: nonlinear optics; semiconductor optical amplifier; four-wave mixing; carrier
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Fig. 1 The broad band model of SOA. E. and E, denote
the energys in conduction and valence bands,
respectively; w, is the central transition frequency
between conduction and valence bands, w, and ws
are the angular frequency of pump and signal

beam, respectively
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Fig. 2 Near-degeneration phase-conjugation

four-wave mixing
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Fig. 3 Schematic of experimental setup for measurement of the carrier pulsation and dephasing time in the SOA. LED:.

light emitting diode; LD: laser diode; EDFA: erbium-doped fiber amplifier; C: coupler; VDL: variable delayed

line; ISO-isolator; SOA: semiconductor optical amplifier; BPF: bandpass filter; OSA: optical spectrum analyzer;

p-i-n: photodetecter; A/D-converter: analog/digital converter
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