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Abstract

The reflection efficiency of compound grating with different ratio (duty cycle) under TE incident,
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TM incident and conical incident was calculated by using strict coupled wave analysis (RCWA), and
the structural parameters such as wavelength, normalized groove depth and grating period were
simulated. The results show that the reflection of the new one-dimensional composite grating
structure with period of 2 pm, grating thickness of 1 pm, duty cycle of fi, f>, f3, has achieved the de-
sired results, in line with the initial idea of composite grating. For optical communication devices,
the composite grating with wavelength of 1.55 um has better information protection and anti-loss
ability. When the normalized groove depth is 0.5 um, the reflection efficiency of the specific compo-
site grating under TE incidence converges to 78%; under the same reflection efficiency, the grating
period of composite grating is smaller than that of rectangular grating , which saves the actual cost,
and the reflection efficiency range of composite grating is wider under TM incidence. The research
on the reflection characteristics of one-dimensional composite grating optimizes the information
protection of optical communication devices, so that the reflection efficiency can converge to a spe-
cific value. It also provides the grating design and fabrication theory for the actual process.
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Figure 1. Geometrical properties of the diffraction problem of a binary rectangular groove grating
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Figure 2. Plane of dual rectangular groove grating
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Figure 3. Plane of a novel dual rectangular groove grating
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Figure 4. Grating field distribution (conical diffraction A=2um, 6=30", ¢=30", w =45, n, =1,
Ny =N, =0.22—6.711i
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Figure 5. The variation of reflection efficiency with wavelength
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Figure 6. The variation of reflection efficiency with normalized groove depth
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Figure 7. The variation of reflection efficiency with grating period
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