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Rigorous Analysis of Periodic Blazed 2D Diffraction Grating
using Eigenvalue Problem of Modal Transmission—Line
Theory
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Abstract To analyze the diffraction properties of optical signals by periodic blazed 2D diffraction
gratings, Toeplitz dielectric tensor is first defined and formulated by 2D spatial Fourier expansions
associated with asymmetric blazed grating profile. The characteristic modes in each layer is then based
on eigenvalue problem, and the complete solution is found rigorously in terms of modal
transmission—line theory (MTLT) to address the pertinent boundary—value problems. Toeplitz matrix of
symmetric and sawtooth profiles is derived from that of asymmetric blazed grating profile, and the
diffraction properties for each profile are numerically simulated. The numerical results reveal that the
asymmetric and symmetric profiles behave as anti—reflection GMR filter while the sawtooth profile works

better as anti—transmission one rather than anti—reflection filter.
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Rigorous Analysis of Periodic Blazed 2D Diffraction Grating using

Eigenvalue Problem of Modal Transmission—Line Theory
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Schematic diagram of periodic blazed 2D
diffraction grating.
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Table 1. Classification of blazed diffraction grating.
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Fig. 2. (Color Online) Variation of reflectance and
transmitance for fundamental mode incident
normally in asymmetric blazed grating.
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Fig. 3. (Color Online) Variation of reflectance according
to grating height of asymmetric blazed grating
profile.
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Fig. 4. (Color Onhne) Reflectance for variation of
wavelength and incident angle in asymmetric
blazed grating.
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Rigorous Analysis of Periodic Blazed 2D Diffraction Grating using
Eigenvalue Problem of Modal Transmission—Line Theory
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Fig. 5. (Color Online) Variation of reflectance and
transmitance for fundamental mode incident
normally in symmetric blazed grating.
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Fig. 6. (Color Online) Reflectance for variation of
wavelength and incident angle in symmetric
blazed grating.
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Fig. 7. (Color Online) Variation of reflectance and
transmitance for fundamental mode incident
normally in sawtooth blazed grating.
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Fig. 8. (Color Online) Reflectance for variation of
wavelength and incident angle in sawtooth
blazed grating.
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