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Abstract: In recent years, the dual optical comb technique has become a hot topic in the field of scientific research due to its
ultra—high frequency resolution and detection accuracy. In this paper, the methods of generating dual-combs using electro—optical
modulation, micro-resonator, two phase—locking independent mode-locked lasers and single—cavity dual-comb laser are introduced re-
spectively. The advantages of the dual optical comb generation method based on single—cavity dual wavelength laser, such as high inte-
gration, simple structure and low cost, are emphasized. After that, the working principle and the latest research progress of the multi-
plexing methods for the dual-wavelength operation in single—cavity dual comb lasers, such as pulse waveform multiplexing, space mul-
tiplexing, direction multiplexing, wavelength multiplexing and polarization multiplexing are described in details. Finally, the applica-
tions of single—cavity dual optical combs in spectroscopy, ranging, fiber sensing and other fields are presented, and future research and
development directions of single—cavity dual-combs are prospected, which can provide reference for promoting the further improve-
ment of technical performance and wide application of single—cavity dual-optical comb.
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Fig.1  Characteristics of optical frequency comb in time

domain and frequency domain
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Fig.2 Schematic diagram of femtosecond optical comb generation system
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Fig.3 Characteristics of dual combs
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Fig.4 Polarization—multiplexed fiber lasers
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