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Leaky-Wave and DFB Characteristics of Optical Waveguide
with Asymmetric Rectangular Grating Profile
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Abstract Leakage and Bragg condition of optical waveguide with asymmetric rectangular grating profile
are evaluated in detail by using novel and rigorous modal transmission-line theory (MTLT) based on
eigenvalue problem. The optical waveguide composed by asymmetric rectangular grating occur
leaky-wave stop-bands at Bragg conditions, and anomalies based on Rayleigh-Wood condition near
Bragg conditions. Furthermore, DFB properties of the guiding structure at Bragg conditions are analyzed
by applying longitudinal equivalent transmission-line with characteristic impedance of periodic grating.
The numerical results show that filtering characteristics that maximize the reflected power of DFB

waveguide are activated near Bragg conditions, in which leaky-wave stop-bands occur.
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Fig. 1. (@) Geometric configuration of optical
waveguide with asymmetric rectangular
grating profile, and (b) the corresponding
equivalent transmission-line network.
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Fig. 2. (Color Online) Dispersion curve for leakage of
optical waveguide with asymmetric rectangular
grating profile (TE mode case).
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Fig. 3. (Color Online) Dispersion curve for leakage of
optical waveguide with asymmetric
rectangular grating profile (TM mode case).
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Fig. 4. (Color Online) Normalized Leakage of
asymmetric rectangular grating waveguide
along with grating thickness.
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Fig. 5. (Color Online) Contour of normalized leakage
along the variation of grating thickness and
aspect ratio Fi.
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Fig. 6. (Color Online) Reflected power of asymmetric
grating profile at (a) 2-nd and (b) 3-rd Bragg
conditions, where N is the number of unit
cell.
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