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Microresonator-based optical frequency combs (microcombs) have emerged as a powerful platform
for optical signal processing owing to their compactness and mutual coherence across many
wavelength channels. In this talk, | first introduce the fundamentals of microcombs, including their
generation mechanisms in high-Q microresonators and the key physical requirements for stable
soliton formation. The advantages of microcombs as multi-wavelength coherent light sources are
then discussed, with emphasis on their suitability for integrated photonic systems.

Next, | present applications, focusing on massively parallel optical communications and photonic-
assisted terahertz signal generation in the 300 GHz band. Experimental demonstrations show that
microcombs enable low-latency, low-phase-noise signal generation and transmission, highlighting
clear benefits over conventional electronic approaches.

Building on these foundations, the latter part of the talk addresses the application of microcombs to
optical signal processing, particularly optical convolution. By exploiting wavelength- and time-division
multiplexing provided by microcombs, we demonstrate parallel optical convolution operations and
their direct transmission over a 300 GHz wireless link. These results illustrate a compute-and-transmit
paradigm in which optical-domain computation and wireless transmission are tightly integrated.
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