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Novel microwave photonic applications based on

integrated microcombs (Invited)
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Abstract: Microresonator-based frequency combs (microcombs) are very promising for microwave photonic
applications for their advantages including wide bandwidth, large line spacing, and compact volume. Recently,
various microcomb-based microwave photonic systems have been reported such as high-spectral-purity
microwave generation, microwave photonic signal processing, true-time-delay beamforming, etc. Outstanding
performances including low phase noise, high reconfigurability, and large Nyquist bandwidth have been
demonstrated, showing a bright future of microcomb-based microwave photonics.
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Fig.1 Microcomb-based low-phase-noise microwave generation. (a)-(c)
Single-sideband phase noise of 10 GHz microwave signals
generated respectively with MgF, toroid cavity’?, SiN
microring®”), and SiO, wedge cavity®. The insets show the
microcavity photos. The five lines in (a) indicate the phase noise
in different cases: (1) without filter, (2) with filter, (3) induced by
thermal noise, (4) induced by quauntum noise, (5) background of

phase noise analyzer
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Fig.2 Microcomb-based microwave photonic signal processing. (a) Single-passband and reconfigurable microwave photonic filter based on microcomb

spectral shaping®™; (b) Tunable microwave photonic filter based on soliton crystal microcombs'®; (c) Reconfigurable microwave photonic filter

based on microcomb bandwidth scaling!”’; (d) Microwave photonic channelizer based on microcomb and linear microcavity filter'™
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Fig.3 Microcomb-based microwave true-time-delay beamforming®®’. (a) Microcomb spectrum; (b) Microwave beam pattern corresponding to (a)
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