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Abstract: In the field of ultra-high sound pressure noise environment of rocket engines, fiber laser microphones without dia-
phragm packaging have prominent pressure-resistant advantages. However, the phase noise problem introduced by unbalanced inter-
ferometer in engineering applications limits their performance. This paper focuses on the phase noise of the fiber laser microphone
array introduced by the unbalanced interferometer in the modulation system. Firstly, the working principle of the modulation system
and the source of the phase noise of the unbalanced interferometer are discussed, and a stable laser light source is incident on the un-
balanced interferometer shared by the microphone system, to construct fiber laser microphone array system with suppressed optical
phase noise. Then, the suppression principle is theoretically analyzed using the differential cross multiplying (DCM) demodulation.
The noise information of the optical reference is used to cancel out the system noise introduced by the interferometer, thereby achiev-
ing the dynamic noise suppression. Finally, numerical simulation and experimental verification are conducted on the microphone ar-
ray system. As a result, the phase noise measured in the non-equilibrium interferometer is reduced from approximately + 0.34 rad to

within + 0.15 rad compared with the system without optical reference under field experimental conditions. The noise peak is sup-
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pressed by more than 7 dB, and the noise power spectral density is reduced from -25.02 dB/V Hz to below —-32.93 dB/V Hz. The

suppression effect of phase noise is significant.
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Fig. 1 Schematic diagram of fiber laser microphone array system with phase noise suppression
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