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Abstract

In this paper, a dual-function polarization selective beam splitter (PSBS) constructed by only a
single layer subwavelength multi-subpart profile grating is presented. Rigorous coupled-wave
analysis is adopted to investigate the properties of the structure. It is shown that for transverse
electric (TE) polarized wave, the device demonstrates very high reflectivity (>97%) from 1.46 to
1.58 um; and for transverse magnetic (TM) polarized wave, at the wavelength of 1.55 pm, it exhi-
bits about 50/50 beam ratio under normal incidence. To evaluate the response of the PSBS under
variation in structure parameters, we also investigated the fabrication tolerances of the device.
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Figure 1. Grating with multi-subpart profiles
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Figure 2. Schematic of a grating polarization selective beam splitter
(PSBS). We denote T, tg, X3, X, and X3 as the grating period, thick-
ness, and transition points, respectively. The incidence medium is
air, and the substrate is silica. The refractive indices are: ny, = 1.0,
Ngj = 3.48, Nsilica = 1.47
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Figure 3. Spectra of the structure shown in Figure 1. (a) Diffraction spectra of the device; (b) Transmissivity of the grating
PSBS at a log scale. The resonance wavelength is 1.502 pm
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Figure 5. Field distribution at 1.55 um. (a) TE and (b) TM polarized input wave
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Figure 6. Spectra of variations in grating thickness t,. (a), (b) Reflectance (TE/Ro, TM/Ry) and (c) Transmittance (TM/T,) of

the TE and TM polarized input waves
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Figure 7. Effect of variation in period T. (a), (b) Reflectance (TE/R,, TM/Ry) and (c) Transmittance (TM/T,) of the TE and
TM polarizations
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Figure 8. Spectrum response of the PSBS under the variation of the profile modulation. (a), (b) Reflectance (TE/R,, TM/Ry)
and (c) Transmittance (TM/T,) with varying the first high-index binary block (x,) for TE and TM polarized input wave. (d),
(e) Reflectance (TE/R,, TM/Ry) and (f) Transmittance (TM/T,) with varying the second high-index binary block (x3) for TE
and TM polarized input wave
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