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Abstract

Based on the theory of Surface Plasmons (SPs), this paper combines the Finite Difference Time
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Domain method (FDTD) to simulate the polarization characteristics of periodic sub-wavelength
metal gratings, and uses the equivalent medium theory. Explain the reasons for the polarization of
the sub-wavelength grating, and analyze in depth the influence of the period, duty cycle, thickness
and metal materials of the sub-wavelength metal grating on the polarization characteristics of the
transmitted light within the incident wavelength of 0.8~1.7 um. The results show that the com-
monality of Al and Au is that both can control the polarization of the metal grating. The difference
is that Al controls the extinction ratio more obviously, and Au controls the transmittance more
obviously. In addition, the period of the sub-wavelength metal grating is directly proportional to
the transmittance and extinction ratio; the duty cycle is directly proportional to the transmittance
and inversely proportional to the extinction ratio; the thickness of the grating has a more obvious
influence on the extinction ratio. This research lays the foundation for the application of the
near-infrared polarization filter film, the core component of the polarization spectrum imaging
chip.
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Figure 1. Subwavelength metal grating structure diagram
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Figure 2. When the incident light is rotated by 0°, 90°, 45°,
and 135°, the transmittance varies with wavelength
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Figure 3. Under the same parameter conditions, the transmittance and extinction ratio of Au, Ag and Al vary
with wavelength. (a) Transmittance varies with wavelength; (b) Extinction ratio varies with wavelength
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Figure 4. (a) Variation of transmittance with wavelength under different thicknesses of Al,Os; (b) Variation of extinction
ratio with wavelength under different thicknesses of Al,O;
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Figure 5. When the period is changed, the transmittance and extinction ratio of the two metal gratings change with
the wavelength. (a) The transmittance of subwavelength metal Al grating varies with wavelength; (b) The transmit-
tance of subwavelength metal Au grating varies with wavelength; (c) The extinction ratio of subwavelength metal Al
grating varies with wavelength; (d) The extinction ratio of subwavelength metal Au grating varies with wavelength
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Figure 8. When the thickness is changed, the transmittance and extinction ratio of the two metal gratings change with the
wavelength. (a) The transmittance of subwavelength metal Al grating varies with wavelength; (b) The transmittance of sub-
wavelength metal Au grating varies with wavelength; (c) The extinction ratio of subwavelength metal Al grating varies with
wavelength; (d) The extinction ratio of subwavelength metal Au grating varies with wavelength
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Figure 9. Schematic diagram of the cross-section of Al grating structure para-
meters and the corresponding transmittance and extinction ratio variation with

wavelength
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Figure 10. Schematic diagram of the cross-section of Au grating structure
parameters and the corresponding transmittance and extinction ratio vari-
ation with wavelength
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