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Characteristic analysis of metamaterial absorber

in terahertz wavelength
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Abstract: Metamaterial absorbers are typically comprised by subwavelength split-ring resonators (SRRs)
periodically distributed on the surface of some dielectric boarding substrates. Their absorptive rates are
largely determined by the properties of the top SRRs and the material properties of the substrates. The
transmission characteristics of metamaterial absorbers in terahertz wave were studied and the effect of PI
thickness, cell size, width of the split ring resonator, conductivity of the top silicon and the dielectric
constant of the PI medium on the position of absorption peak and absorption rate were analyzed by using
the finite integration time domain (FITD) method. The characteristics of metamaterial absorber were
expected to provide important reference for the design of terahertz modulator, filters, absorbers and
polarizers.
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Fig.1 Scheme of the structure of the SRRs unit cell (a)

and schematic of SRRs array (b)
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Fig.2 Absorptive spectrum under different values of dielectric

thickness

22 BRI RS b XMRUERMEME

TS IF HFR I8 4R 25 09 5 50 RO X5 M i 2 19 5%
Wi, BT RS b MR ICAE 22 1 44,47 50 Fl1 53 wm I
Xof R A Rk R e A W WA R S ) 2 SR R 3 TR o A
Erpal LLE H BEE T DR 4R 48 S o0 R b 19 %

LOr v,y --43um
l"| ---46 um
ogl i |‘|. """ 50 um
S — 53um
8 "l‘
£ 0.6 ' |||
2 e
8
2 0.4p
<
0.2 e
o
0 -, - L L . . . . .: —
06 08 1012 14 1.6 1.8 2.0 22 24

Frequency/THz

Pl 3 AN TA] H T RO B IR o gl £k

Fig.3 Absorptive spectrum under different unit circles
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Fig.4 Absorptive spectrum under different values of line width
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conductivity
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Fig.6 Absorptive spectrum under different dielectric constants

of polyimide
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