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Modeling of absorbent nanostructure black phosphorus-based in the range of
infrared wavelengths
Elahe Hosseini -, Ali Mir' , Ali Farmani'

"Department of Electrical Engineering, Lorestan University, Khorramabad, Iran
hosseini.el@fe.lu.ac.ir , mir.a@lu.ac.ir , farmani.a@]lu.ac.ir

Abstract: In the present paper, to increase the light absorption, a black phosphorus-based nanostructure is
proposed. The presented nanostructure has a grating-shaped structure based on black phosphorus and
silicon. To access of reasonable absorption, numerical analysis has been used. To benchmark of this
nanostructure, the black phosphorus permittivity in the wavelength range of 5 um to 15 pm was calculated
and the absorption spectrum is obtained. The obtained numerical results show that maximum absorption is
obtained at wavelengths A; = 7.7 pm and A, = 9.7 pm, which is to 0.5 and 0.26, respectively. The proposed
nanostructure can be used in tunable absorbers in the range of infrared wavelengths.
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