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Abstract: A novel submicron grating microstructure was provided and its spectral resonance property was studied. Ex-
presses on reflective spectra and spectral bandwidth of microstructures were derived. Rules on resonance, spectral band-
width and line-shape improving of provided microstructures and submicron gratings were analyzed using the vector diffrac-
tion method. Study results indicate that resonance and spectral bandwidth of microstructures are decided only by its effective
grating strength and the rate of spectra phase changes, and the former has a physical meaning of first-order light power dif-
fracted into microstructures. The resonance characteristic of microstructures is similar to that of submicron gratings, but the
former has a more wide spectral width. Whether the resonant property of provided microstructures exist or not is not affected
by its grating modulation, but its spectral bandwidth and resonant area increase with strengthen of grating modulations. The
submicron grating microstructure has better narrow-band and wide-band filtering functions when designed correctly and the
latter with better potential of application in security field can show a novel color change effect seen by the vision system.
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Fig.1 Submicron grating microstructures
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Fig.2 Effective grating strengths of submicron gratings 7 as a function of A/4
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Fig.3 Reflection efficiency contours of submicron grating microstructures and submicron single gratings
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Fig.4 Reflection light efficiency contours of submicron grating microstructures
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