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Fig. 1. Illustration of non-Hermitian electromagnetic metas-

urfaces.
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Fig. 2. Resonant absorbing metasurfaces. (a) Left: Illustration of the metasurface unit cell; Right: Simulated absorption spectrum!!!!.
(b) An optical absorbing metasurface unit cell with an array of metallic disks on the top'?. (¢) An optical absorbing metasurface
unit cell with an array of rectangular metallic particles on the top('®. (d) The equivalent single-port resonator model based on
coupled mode theory!"'¥. (e) Composite metasurface unit cell consisting of horizontally arranged resonators of different sizes!!!.
(f) Composite metasurface unit cell consisting of vertically arranged resonators of different sizes!''%l. (g) Fractal unit cell exhibiting

three resonant frequencies(!.
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Fig. 3. Non-resonant ultra-broadband absorbing metasurfaces. (a) Left: Illustration of the Brewster metasurface; Middle: The under-
lying physics; Right: Simulated absorption spectrum!*l. (b) Illustration of ultra-broadband coherent perfect absorption(*%. (c) Illus-

tration of the experimental setup, and measured reflectance and absorptance as the function of frequency!.
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Fig. 4. Coupling model of non-Hermitian electromagnetic metasurfaces. (a) Left: A generic two-level system consisting of two

coupled resonators; Right: The evolution of its eigenvalues. (b) Left: A generic two-level system consisting of two perpendicular di-

poles; Right: The evolution of its eigenvalues.
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Fig. 5. Non-Hermitian electromagnetic metasurfaces. (a) Left: A non-Hermitian metasurfaces consisting of an array of orthogonally

oriented split ring resonators; Right: The transmission of circularly polarized waves on this metasurfacel'”. (b) Left: Schematic of

the metasurface unit cell; Right: The evolution of the eigenstates in parameter space as the EP is encircled!™"d.
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Research progress of non-Hermitian electromagnetic
metasurfaces

Fan Hui-Ying Luo Jie'
(School of Physical Science and Technology, Soochow University, Suzhou 215006, China)
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Abstract

Electromagnetic metasurface, as a type of planar electromagnetic material consisting of single-layer or
multilayer subwavelength artificial micro-structure, can efficiently control the polarization, amplitude and phase
of electromagnetic wave on a subwavelength scale. However, confining electromagnetic waves to a deep-
subwavelength scale generally is at the cost of a large loss, such as radiation loss, Ohmic loss. Interestingly, non-
Hermitian physics provides us a new way to transform the disadvantage of loss into a new degree of freedom in
metasurface design, paving the way to expanding the functionalities of metasurfaces. In recent years, the
extraordinary effects in the non-Hermitian electromagnetic metasurfaces have attracted a lot of attention. In
this review, we discuss the perfect absorption, exceptional points and surfaces waves of non-Hermitian

electromagnetic metasurfaces, and point out the challenges and potentials in this field.
Keywords: metasurface, non-Hermitian physics, perfect absorption, exceptional point
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