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Multi-Frequency Instantaneous Signal Detection Scheme Based on
Non-Uniform Optical Frequency Comb
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School of Physics & Electronic Information Engineering, Henan Polytechnic University, Jiaozuo 454003, Henan,
China

Abstract This paper proposes a multi-frequency instantaneous signal detection scheme based on a non-uniform optical
frequency comb. Furthermore, the paper takes the comb's power ratio with non-uniform power drop as a reference,
utilizes the beat frequency power ratio of the signal to be measured and the comb to determine the frequency range of the
signal, and then calculates the exact frequency of the signal based on the demodulated frequency information. Through the
simulation, the instantaneous measurement of multi-frequency signals in the range of 0-20 GHz is realized, with an error
ranging from O to 23 MHz. In addition, the paper analyzes the effects of factors on the measurement results, such as the
laser’s linewidth, the center frequency of fiber Bragg grating (FBG), the bias voltage of the electro-absorption modulator,
and the phase difference of the optical hybrid coupler. Results show that the system is insensitive to changes in the laser's
linewidth and the phase difference of the coupler, but the center frequency of FBG and the bias voltage of the modulator
can affect the power ratio of the comb signal. When the power ratio is different to a large extent, the system is more
stable, and the error gets smaller.
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CW: continuous wave laser; OC: optical coupler; RF: radio frequency; MZM: Mach-Zehnder modulator;
PS: phase shifter; DPMZM: dual parallel Mach-Zehnder modulator; FM: frequency modulator;
EAM: electro-absorption modulator; OFC: optical frequency comb; EDFA: erbium-doped fiber amplifier;
FBG: fiber Bragg grating; OHC: optical hybrid coupler; BPD: balanced pbotodiode; DSP: digital signal processor
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Fig. 1 Schematic diagram of multi-frequency instantaneous signal detection scheme based on gradient optical frequency comb
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Fig. 2 OFC power ratio R, between two adjacent combs
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