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Abstract  Graphene is a special two-dimensional material, and has excellent physical properties. Combining
graphene with micro-nano devices has become a hot research topic. In the mid-infrared to terahertz band, surface
plasma can be excited in graphene, which can be applied to multi-functional tunable devices. In this paper, we
propose a broadband light modulator working in the infrared waveband, which combines graphene plasma with
silicon based subwavelength metallic gratings. By applying a bias voltage on graphene to change the Fermi level, the
transmission light can be modulated within the wavelength range from 7 to 22 pm, and the modulation depth can
reach up to 99.96% (33.77 dB).
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Fig. 1 Diagrams of Si-based double layer metal grating infrared light modulator based on graphene.

(a) Three-dimensional diagram; (b) cross-section diagram
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Fig. 2 Transmission spectra of modulators without and with Al {ilm on top. Transmission spectra of modulator without Al

film on top for (a) TM incident light and (b) TE incident light under different Fermi levels; transmission spectra of

modulator with Al film on top for (¢) TM incident light and (d) TE incident light under different Fermi levels;

(e) FWHM of resonant peak versus Fermi level with or without Al film
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