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Abstract: We present the observation of chiral exceptional points and phase singularities
within a non-Hermitian metasurface [1-3]. By designing a metasurface with hybrid meta-
atoms characterized by anisotropic radiation loss and utilizing graphene to adjust the
intrinsic coupling among meta-atom components, we successfully controlled polarization
eigenstates by altering the radiation frequency and graphene’s optical conductivity. This
research uncovers a polarization phase singularity at the exceptional point during
transmission through an anisotropic metasurface. Furthermore, by combining this system
with microfluidic channels, we enabled the detection of trace amounts of conductive
biochemical samples. Our metasurface framework offers an essential platform for
investigating dynamic phenomena with non-Hermitian chiral degeneracies and could
enable the development of innovative polarization-based devices and highly sensitive
Sensors.
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