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            Abstract
Multichannel wireless systems have become a standard solution to address our information societyâ€™s ever-increasing demand for information transfer. The capacity that such systems can achieve is ultimately limited by the channel diversity in a given propagation medium, and numerous approaches to reduce channel cross-talk by engineering software or hardware details of the signals and antenna arrays have been proposed. Here we show that optimal channel diversity can be achieved by physically shaping the propagation medium itself. Using a reconfigurable metasurface placed inside a random environment, we tune the disorder and impose perfect orthogonality of wireless channels. We report experiments in the microwave domain in which we impose equal weights of the channel matrix eigenvalues for up to 4â€‰Ã—â€‰4 systems, and almost equal weights in larger systems. We also demonstrate enhanced wireless image transmission in an office room in which we augmented the 3â€‰Ã—â€‰3 systemâ€™s number of effectively independent channels from two to the optimum of three.
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                    Fig. 1: Experimental set-up and procedure.


Fig. 2: Evolution of normalized channel matrix eigenvalues Î» during iterative optimization of channel diversity.


Fig. 3: Orthogonality of optimized channel matrices for 30 realizations of disorder.


Fig. 4: Emulated wireless transfer of a full-colour image based on experimentally measured channel matrices in an office room.
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