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Abstract  The extinction property and electric field distribution of the metal-compound-graphene composite
nanoarray are simulated. The research results show that the dipole resonance peak intensity gradually increases with
the increase of the atomic layer number of graphene. The dipole resonance peak position is blue-shifted from 680 nm
to 500 nm when the two laminate structures and the graphene thickness are changed. The refractive index of
external media has a significant influence on the resonance peak of LSPR. When the refractive index is fixed, the
electric fields at the base angle between graphene column and metal Ag board and at the apex angel between
graphene column and SiO, board are strongly enhanced.
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Fig. 1 Structural diagram of metal-compound-graphene

composite nanoarray
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Fig. 2 Extinction spectra of Ag-Au-graphene composite

nanoarrays under different graphene coating thicknesses
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Fig. 3 Extinction spectra of metal-compound-graphene composite

nanoarray structures under different graphene coating thicknesses
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Table 1 Resonance peak positions of nanoarrays under

different R when graphene column height is

3.340 nm and SiO, layer thickness is 5 nm

Dipole resonance Quadrupole resonance

R peak /nm peak /nm
1:1 600

231 560 470
3:1 530 460
4:1 520 460
5:1 510 460
6:1 510 460
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Fig. 4 Extinction spectra of Ag-SiO,-graphene composite

nanoarray structures under different R
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Fig. 5 Extinction spectra of Ag-SiO,-graphene composite
nanoarray structures under different refractive

indexes of external media
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Fig. 6 Profiles of electric field enhancement of graphene
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nanorod array on Ag/SiO, substrate when

plasma resonance wavelength is 470 nm
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