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Study on Wide-Angle High-Absorption Based on Graphene Metamaterials
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Abstract In order to design a wide-angle high-absorption electromagnetic wave absorption device, a cascaded
stratified structure based on graphene metamaterials is designed. By means of the special attributes of
metamaterials, the transfer matrix formula is derived, which is used to study the transmission characteristics of the
designed structure. The research results show that, under the condition that a high-absorption rate is kept, a
wide-angle absorption bandwidth can be achieved by adjusting the structural parameters. The absorption bandwidth
is related to the number of cascaded layers, however the absorption bandwidth tends to saturate when the number of
layers reaches a certain value.
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Fig. 1 Schematic of metamaterials
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Fig. 3 Absorption spectra of monolayered structure when (a) ¢=m/4 and (b) d=3 nm

081601-4



54, 081601(2017) BHSNBEIZHE www.opticsjournal.net

WHULF R S8R R, S8 G IR 1. Hodkh M1~M4 7938 535 55 3% Fm e an il 4 e . X
Fo LA S0 G n] LUK I L RE 3K B 45 i W SCR B9 S 8O 5 HE OB S R X A o A AT — B 0 Bl S 5 4,
Bl 4CO B o XS S8 3R B s A AR AN I8 & TR SRR 45 40 1 L) L TR DR324 B 2 52 0 20 6 45 ) 11 o 1
MWW PERE . B2 W 4 Ca) B s s B SR W SCR A o FL S S0 3t A R S5 I ] DA e 22 1) L G B i ik TR
M1 3 A e SR )= . ISR AR A TR T L3 ik 22 J2= Rk i b

£1 HHZH
Table 1 Parameters of materials
Material code d /nm ¢
M1 4.5 x/10
M2 2.8 /5
M3 2 n/4
M4 2 /10
M5 4.5 —x/10
M6 2.8 —n/5
M7 2 —n/4
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Fig. 4 Transmission, reflection and absorption spectra of different materials. (a) M1; (b) M2; (¢) M3; (d) M4
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Fig. 5 (a) Schematic and (b) transmission, reflection and absorption spectra of bilayered cascaded structure
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trilayered cascaded structure, absorption spectrum of quad-layered cascaded structure
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Fig. 8 Wavelength versus absorptivity under different structural parameters
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