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Abstract: Aiming at the urgent requirement of the microwave photonic radio frequency (RF) systems for the high-
repetition frequency optical pulses with high quality, a coupled optoelectronic oscillator (COEO) based on the
semiconductor saturable absorber mirror (SESAM) is proposed. The saturable absorption effect is used to effectively
suppress the supermode noise and improve the optical pulse jitter caused by the supermode noise in the coupled
optoelectronic oscillator. The mechanism of suppressing the supermode noise based on the SESAM is theoretically
analyzed. An experiment system is built up to generate a stable optical pulse with a repetition frequency of 10.6 GHz.
The supermode suppression ratio is up to 55.3 dB. The sidemode suppresses ratio of the corresponding RF signal is
79.7 dB and the phase noise is 108 dBc/Hz @ 10 kHz. It is innovative to introduces the SESAM into the coupled
optoelectronic oscillator in the proposed scheme, which can suppress the supermode noise and also provide key
technical supports for the system miniaturization and integration.
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Fig.1 Schematic diagram of the proposed coupled opto-

electronic oscillator (COEO) based on a semicon-

ductor saturable absorber
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Fig.2 Experimental setup of the proposed SESAM-based
COEO
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Fig.3 The optical pulses generated from the proposed
SESAM-based COEO
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Fig.4 The RF signal generated from the proposed
SESAM-based COEO
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