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Abstract

The paper uses the dual-loop opto-oscillator structure to solve the contradiction between the sin-
gle-mode output of the single-ring structural optoelectronic oscillator and the high-Q. The system
consists of a dual-ring OEO system consisting of an MZM modulator, a radio frequency filter, a po-
larization beam splitter, a polarization combiner, two different-length single-mode fibers, a pho-
todetector, and a radio frequency amplifier. The splitting and combining scheme of PBS and PBC
can ensure the polarization orthogonality of the light field in the double ring and greatly reduce
the phase noise introduced by the interference beat frequency. In the article, two different fiber
length simulation experiments were used to obtain high-quality microwave signals with tunable
frequencies in the X-band, and a good phase noise was achieved.
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Figure 1. Dual-loop photoelectric oscillator based on PBS and PBC
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Figure 2. Single-loop optoelectronic oscillator resonance
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Figure 3. Dual-loop optoelectronic oscillator resonance
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Figure 4. Phase noise at 3 km
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Figure 5. Phase noise at 10 km
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Figure 6. Optical tunable filter dual-loop tunable optoelectronic oscillator
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Figure 7. Double-loop structure formed by the filter frequency response at 650 m, 550 m
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and dual-loop. (a) 650 m; (b) 550 m; (c) Dual-loop
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