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Flexible matesurface-based Terahertz super-absorber
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Abstract: In recent years M etamaterials artificial electromagnetic materials that are constructed by sub—
wavelength units have demonstrated unusual abilities to manipulate electromagnetic waves and prom—
ised many potential applications. One of the most intriguing applications of metamaterials is to function
as high performance absorbing medium. In this work a new type of plasmonic flexible metasurface—
based super-absorber for Terahertz waves is designed fabricated and characterized. Dependences of
absorption on the optical properties of component materials and geometric parameters are optimized by
full swave numerical simulations and then confirmed by experiments. Experimental results show that an
absorption peak value of 99% is obtained at the frequency of 3 THz which are in good agreement with
numerical simulations.
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Fig.1 Terahertz super-absorber ( a) Schematic of the metal-
dielectric-metal( MIM ) Terahertz super-absorber (' b) Photo—
graph of a flexible experimental sample
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Fig.2 Simulation results with different parameters. (a) Ab-

t, =2.6 pm

p =50 pum t, =2.6 pm

sorbance spectra of the samples with width of metal strip w =30
pm thickness of spacer t, =2.6 wm permittivity of spacer &
=2.2 and variable period of metal strip p from 35 pum to 55
pm. ( b) Absorbance spectra of the samples with period of
metal strip p =50 pm  width of metal strip w =30 pm permit—
tivity of spacer £ =2.2 and variable thickness of spacer ¢, from
1.6pm to 3.6pm. (c) Absorbance spectra of the samples with
period of metal strip p =50 um thickness of spacer t, =2.6
wm  permittivity of spacer £ =2.2 and variable width of metal
strip w from 20 pm to 40 pm. (c¢) Absorbance spectra of the
samples with period of metal strip p =50 pum thickness of
spacer t, =2.6 um width of metal strip w =30 pum and varia—

ble permittivity of spacer & from 2 to 2.8
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Fig.3 (a) Simulated absorbance spectra for the MIM

absorber. Both ( b) Electric field distributions and ( ¢)
Magnetic field distributions at f=3.0 THz
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Fig.4 Measured and simulated absorbance spectra for the samples with different period p. Experimental result for ( a) p
=40 um (b) p=45 pum and (¢) p =50 wm. Numerical result for (d) p = 40 pm (e) p = 45 pm and (f) p =50

pm. Microscpic images for sample with (g) p =40 pm
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