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Abstract 

In light of the exploding AI/ML computing throughput, there has been growing interest in enhancing the 
capacity, efficiency and resiliency of high-speed optical communications and networking. Optical wave, due 
to its high carrier frequency (approximately 200 THz), is able to provide high data capacity in a variety of 
high-throughput data transmission schemes and applications, including but not limited to: free-space optical 
communications, optical fiber communications, and chip-chip optical interconnect. In lightwave systems, 
data is typically encoded and decoded in the temporal and phase of the optical waves, largely enabled by 
digital signal processing. To further enhance system performance, one can exploit light's spatial degree of 
freedom, i.e., shaping wavefront structure of an optical beam, to enhance the data capacity, spectral efficiency, 
and distortion resiliency of optical data transmission. In this seminar, we will discuss the speaker's recent 
work and perspective on utilizing wavefront shaping together with signal processing techniques to achieve 
high-capacity and spectral-efficient optical communications. Specifically, this seminar will cover: (i) 
turbulence-resilient free-space-optical communications and (ii) mode-division-multiplexed optical 
transmission in random media (atmosphere turbulence, turbidity, few-mode fiber etc) 
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