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Abstract

In this study, a high efficient reflector constructed by only a single layer subwavelength grating
with multi-subpart profiles is addressed. The properties of the grating reflector are investigated
by rigorous coupled-wave analysis. It is shown that for transverse electric (TE) polarized wave,
over a broadband spectrum of 1.47 - 2.1 pm, the reflector demonstrates high reflectivity (Ro >
98.5%) and wide angular bandwidth (about 28°) at 1.8 pm. Effects of deviation from the design
parameters on the reflection spectra are also presented.
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Figure 1. Schematic of a reflector with multi-subpart profile grating. T, t;, and x; to Xz denote the
grating period, thickness, and transition points, respectively. The incidence medium is air, and the sub-
strate is silica. I, R and Tr are incident light, reflected and transmitted waves, respectively. The para-
meters are: n,r = 1.0, ng; = 3.48, Ngjjica = 1.47
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Figure 2. Reflectance and transmittance spectra of a wideband reflector on linear and logarithmic
scales. The resonance wavelengths are 1.49, 1.67 and 2.06 um, respectively
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Figure 3. Reflection spectra as a function of the incident angle
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Figure 4. Angular spectra at the wavelength of 1.8 pm
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Figure 6. Spectra of variations in period and thickness. (a) Spectra for structures with different
periods; (b) Spectra for structures with different thicknesses.
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Figure 7. Spectra of variations in modulation profile. (a) Spectra for structure with differing the

first high-index binary block (x;); (b) Spectra for structure with differing the second high-index
binary block (x3).
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