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Abstract 

Multiple-antenna technologies are evolving toward larger aperture sizes, denser antenna deployments, 

higher frequencies, and more flexible aperture shapes. This evolution has led to the concept of 

continuous-aperture arrays (CAPA), which form a spatially continuous electromagnetic aperture. 

Unlike conventional spatially discrete arrays (SPDAs), CAPA can achieve extreme spatial resolution 

and approach the upper limits of spatial degrees of freedom within a given spatial resource. In this 

talk, we provide a comprehensive overview of the state-of-the-art in CAPAs. We begin by introducing 

the fundamental principles of CAPA, including practical implementation and signal models. Next, we 

explore its information-theoretic limits in both uplink and downlink communications. Additionally, 

we perform a performance analysis for CAPA-based line-of-sight and fading channels, followed by a 

discussion on CAPA’s beamforming design. Throughout, we highlight the key differences between 

CAPA and conventional SPDAs. Finally, we conclude with an exploration of potential opportunities 

and unresolved challenges in the field of CAPA. 
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