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Abstract Graphene-based composite materials have broad application prospects in infrared detection stealth, but how to
improve its broadband omnidirectional infrared absorption characteristics is still lack of systematic research work. In this
paper, a binary graphene-based composite micro-nano infrared absorber with alternating distribution of optical medium
layer and graphene layer is designed, and its infrared absorption characteristics are systematically studied by transmission
matrix method. The results show that the resonant coupling effect of gain and loss can be generated in the structure by
adjusting the number of graphene layers and the structure. The absorption rate is higher than 80% in the whole band of
8-14 pm, higher than 90% in the band of 10. 0-13. 3 pm, and the maximum bandwidth is 3. 3 pm. In addition, the micro-
nano structure exhibits polarization insensitivity of infrared absorption in wide angle range (0°~60°) with oblique incidence.
The results of this study provide a new idea for the design and application of a new generation of graphene-based flexible
wide-band and large-angle tunable infrared absorption micro-nano structure, and also provide a feasible technical method
and realization path for a new generation of flexible lightweight stealth or camouflage film materials.
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Fig. 1 Schematic diagram of the composite micro-nano structure. (a) Three-dimensional view; (b) side view
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Fig. 2

Effect of the number of graphene layers on its electrical conductivity. (a) Imaginary part of the conductivity;

(b) real part of the conductivity

(a)

50 <4 —200

40 <4 =300

4 -400
30

Im(g)

4 =500

20

Im(z) -4 —600
10

700

11
A/pm

8 9 10

Re(s)

2 y 1.0

(b)

Z 09
{0.8
2 40.7
E 1062
10.5
40.4

10.3
14

11 12 13
A/um

8 9 10

3 a0 = O L RO S 3R A B2 R o () 4 3 50 (D) I 3

Fig. 3 Effect of the number of graphene layers on the dielectric constant and refractive index. (a) Dielectric constant; (b) refractive index
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Fig. 4 Absorption spectra of micro-nano structures. (a) Absorption spectrum of single-layer graphene; (b) absorption spectrum of

multilayer graphene; (c) effect of dielectric constant on the absorption spectrum of micro-nano structure; (d) effect of the number

of graphene layers on the absorption spectra of micro-nano structures
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Fig. 5 Absorption and reflection spectra of micro-nano structures at different periods. (a) Absorption spectrum; (b) reflection spectrum
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Fig. 7 Absorption spectra of micro-nano structures at different incident angles. (a) TM mode; (b) TE mode
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