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Abstract— Reconfigurable Intelligent Surfaces (RIS) have emerged as a transformative technology
for next-generation wireless networks, enabling precise control of electromagnetic waves to enhance
communication, sensing, and localisation. RIS leverages programmable metasurfaces composed of
sub-wavelength reflective elements to dynamically manipulate the amplitude, phase, and polarization
of incident waves. This capability supports diverse applications in 6G scenarios, including highspeed
data transmission, real-time health monitoring, and indoor localisation. Here, we will discuss what’s
hot in the state-of-the-art of RIS technologies over full electromagnetic spectrum from microwaves,
mmwaves to THz and optical regime. RIS holds immense potential in integrated sensing and com-
munication (ISAC) systems, paving the way for innovative solutions in smart homes, healthcare, and
urban environments. By addressing challenges such as NLoS coverage, hardware constraints, and
energy efficiency, RIS is poised to play a critical role in realising the vision of ubiquitous, intelligent,
and sustainable wireless networks.
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