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Abstract:

Smart wireless environments are a newly emerging concept in wireless communications where intelligent reflecting surfaces (IRSs) are deployed to influence the propagation characteristics of the wireless channel. IRSs consist of a large number of programmable sub-wavelength elements, so-called unit cells or meta atoms, that can change the properties of an impinging electromagnetic wave while reflecting it. For instance, a properly designed unit cell phase distribution across the surface enables the IRS to alter the direction of the wavefront of the reflected wave, thereby realizing the generalized Snell’s law and creating a virtual path between the transmitter and the receiver. 

This seminar presents a tutorial-style introduction to IRS-assisted communications. We will review the basics of IRS technologies, the modeling and optimization of IRSs, state-of-the-art research results, and important open research problems for future works. In addition, we consider two recent technical contributions in this field, namely one on microwave band and the other on optical band, and further discuss the mathematical tools that are employed in these contributions for the IRS design and analysis. The target audience of this seminar are graduate and doctoral students with basic knowledge of communication systems.      
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