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Abstract: Recent years, with gradually development of metamaterial, a series of THz and infrared absorbers
based on metamaterial structures have attracted widespread attention all over the world. Due to the highly
efficient absorption performance, THz and infrared metamaterial absorbers(MAs) have wide application
prospects in many fields, such as modern stealth technology, energy saving project, thermal insulation field,
biochemistry spectrum, infrared imaging, THz sensor, security check and so on. By taking a closely tracking
on the latest research at home and abroad, this paper discusses and summarizes the basic operating principle
of THz and infrared MAs. It’s universally accepted that the energy absorption is proportional to the loss of
absorbing material and the quadratic of electric field strength. Due to the relatively low loss of nature
material, it's more efficient to achieve electromagnetic wave absorption by increasing motivated electric field
strength than the material loss itself. Different from the traditional material absorbers largely depending on
loss, MAs decreases the plasmon polaritons through the design of sub-wavelength structure in THz and
infrared frequency region, which contributes the electric field enhancement of surface plasmon
polaritons(SPPs). Based on this, the paper summarized three effective methods to decrease the plasmonic
frequency by designing periodic structure of metallic surface, doping semi-conductor periodic array and
adding new type carbon nanomaterials. And then, a more detailed description for the methods to achieve
surface plasmon polaritons(SPPs) is given out. Furthermore, combined with development tendency of
metamaterial, the paper also expounded the perspective for the future development of THz and infrared
metamaterial absorbers.
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Fig.5 Cross-shaped graphene structure(a); absorption curves under different widths(b); absorption curves under different periods(c)
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