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Design of graphene absorber based on multilayer F-P resonator
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Abstract: To find the connection between the number of near-full absorbing mode and the Fabry-Pérot (F-P) multilayer F-
P cavity when single-layer graphene is located in the multilayer F-P cavity and to improve the system’s controlling ability to the
diversity of absorbing modes, rigorous coupled-wave analysis was adopted. The response characteristics of two-layer and three-
layer F-P resonator under critical coupling conditions were analyzed. The results show that perfect absorbing modes of more than
99% and 96% can be respectively formed in two-layer and three-layer F-P cavity systems. Among them, the absorption
characteristics of three-layer F-P nested cavity system can be adjusted by doping graphene, and the number and relative positions

of absorption modes of three-layer nested cavity can be controlled by changing the structure of three-layer F-P cavity. The system

introduces a richer absorbing line type.
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Fig. 1 Structure of multilayer F-P cavity absorber
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Table 1  Optimization parameters of double-layer F-P resonator cavity of
structure 1
parameter value
Me 0.25 eV
T 0.1 ps
d, 0. 1351,
d, 0.275A,
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Fig.3 Electric field distribution at resonant frequency of double-layer F-P

resonance cavity of structure 1
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Table 2 Optimization parameters of three-layer F-P resonator cavity of struc-

ture 2

parameter value
M 0.2 eV
T 0.2 ps
d, 0. 6A,
d, 0. 135X,
dy 0.35X,
1y 0.5
1y 0.5
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Fig.4 Absorbance, reflectance and transmittance of three-layer F-P reso-

nance cavity of structure 2
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resonance cavity of structure 2
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Fig. 6 Relationship between absorbance and center frequency under differ-

ent u, of three-layer F-P resonance cavity of structure 2
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Table 3 Center frequency of absorption mode with different u, of three-layer

F-P resonance cavity of structure 2

wn./eV model 1/THz model 2/THz model 3/THz
0.15 2.0724 2.4033 2.8124
0.20 2.0782 2.4105 2.8100
0.25 2.0862 2.4179 2.8076
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