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Fig. 1. Time domain and frequency domain models of optic-

al frequency comb.
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Fig. 2. Locking motheds of optical frequency comb: (a) Lock
to microwave frequency reference; (b) lock to optical fre-

quency reference.
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Fig. 3. Schematic of microwave frequency generation.
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Fig. 8. Two types of cross correlation measuring devices.
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Fig. 10. Schematic of the experimental set-up used for generation and characterization of the 10 GHz low-noise microwaves(2!l.
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Ultra-low noise microwave frequency generation
based on optical frequency comb”
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Abstract

Low noise microwave frequency has important applications in radar, long baseline interferometer and other
fields. The phase noise of microwave signal generated by optical frequency comb is lower than —100 dBc/Hz at 1
Hz frequency offset and —170 dBc/ Hz at high frequencies (> 100 kHz), which is the lowest in the noise
produced by all existing microwave frequency generation technologies. This paper introduces the basic principle
of optical frequency comb generating microwave frequency, analyzes and summarizes various kinds of noise of
microwave frequency signals and noise suppressing technologies. Then the low noise measuring methods are
introduced, and several typical experimental devices generating microwave frequency and the obtained results
are described. With the continuous improvement of optical frequency comb and noise suppression technology,

microwave frequency source with very low noise will have wider application prospects and application fields.

Keywords: optical frequency comb, microwave frequency generation, microwave photonics, phase noise
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