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Abstract

In this paper, a phase-modulated opto-electronic oscillator (OEO) is proposed, which uses phase
modulation for spectra broadening to suppress the fiber optical link noise caused by long fiber
transmission. A microwave-assisted modulation signal can be coupled by a microwave diplexer and
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injected into the phase modulator together with the oscillating signal of the OEO. The spectra can
be greatly broadened by the strong assisted modulation signal, thus reducing the scattering noise
caused by the nonlinearity of the optical fiber. Experimental tests were conducted, a linear fre-
quency modulation signal ranging from 1.4 GHz to 1.9 GHz with a modulation coefficient of approx-
imately 2.4 was used as the assisted modulation signal. Compared with no assisted modulation, the
phase noise of the oscillating signal at a frequency offset of 10 kHz was optimized by 32.4 dB.
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Figure 1. Diagram of OEO structure based on phase modulator
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Figure 2. The output spectra of the phase modulator. (a) Modulation coefficient is 0.3; (b) Modulation coefficient is 2.4
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Figure 3. The output spectra of the fiber grating
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Figure 4. The phase noise test results of the OEO output@10 GHz
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