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Abstract

In order to make better use of electromagnetic waves and eliminate their negative effects, meta-
material absorbers have become a major research direction. This is a device that converts elec-
tromagnetic wave energy incident on its surface into other energy to deplete it through special
structures and materials. Its particularity based on the application of metamaterials, and its
unique electromagnetic properties compared with natural materials make it has great signific-
ance in the electromagnetic field. In this paper, the current research status of supermaterial ab-
sorbers at home and abroad will be introduced through the structures, mechanisms and materials
of the absorbers. For the structures, it mainly introduces two types of tiled-array structure and
three-dimensional structure. For the absorption mechanisms, it mainly introduces the frequency
selection surface, electromagnetic resonance and surface plasma. For the materials, it introduces
metal materials, ferrite materials, carbon materials and new materials in detail. With the conti-
nuous innovation in the field of materials and the unremitting efforts of researchers, we believed
the absorbing device will be applied to more and more fields with more perfect performances and
shine in both the civilian and military fields.
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Figure 1. (a) Schematic of the absorber sheet with VO, patches; (b) Measured absorption curves of the VO,-based MA with
respect to the different temperature [4]
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Figure 2. (a) The upper part: the structure of the switchable metamaterial unit. The lower part: optical microscopic image of
a three-layer structure fabricated in a retroreflective mode; (b) Measured reflectance of the metamaterial with insulating and
metallic VO, phases at different temperatures [5]
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Figure 3. (a) Schematic of our designed MPA consisting of two different sized OSIRCRs A and B; (b) The corresponding
spectral absorptivity [12]
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Figure 4. (a) Schematic of tunable left-handed material (LHM) consisting of YIG rods and copper wires; (b) S-parameter
spectrum of the structure under different applied magnetic fields [19]
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Figure 5. Structure of absorber based on graphene and metallic sub-wavelength structure [28]
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Figure 6. Absorption curves at different chemical potentials of graphene, when the thickness of the metallic structure is 15
nm and 25 nm [28]
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Figure 7. (a) The proposed tunable absorber: cross section; (b) Bird’s-eye view of the hexagonal unit cell and its six nearest
neighbors with scalable features [33]
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Figure 8. (a) Schematic diagram of the water metamaterial absorber; (b) Layer by view of the unit cell; (c) Cut plane view of

the water layer [40]
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Figure 9. Absorptivity of the water metamaterial absorber for oblique incidence waves with incident angle from 0° to 75°. (a)

TE mode and (b) TM mode [40]
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