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Resonant properties of sub-wavelength metallic gratings
LIU Jing, LIU Juan, WANG Yong-tian, XIE Jing-hui
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Abstract: Sub-wavelength metallic gratings have extraordinary transmission efficiency and local field enhance-
ment in resonant wavelengths. In order to deeply understand the resonant discipline, the resonant origins of
the sub-wavelength metallic gratings were investigated. Three resonant wavelengths were analyzed by adjusting
the geometric parameters and materials of the gratings, and the physical disciplines of three different resonant
wavelengths were obtained. In the simulation, the periodical boundary method based on the boundary integral
equation combined with a plane wave expansion method was used to process the period structures with arbitrary
shapes. The numerical results show that three resonant center wavelengths can be tuned by the materials, peri-
ods, and the thicknesses of the gratings. It is believed that this study will provide useful information for further
designing micro-nano optical elements.
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Fig.1 Schematic of metallic gratings
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Fig.2  Period cell
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Fig.3 Resonant spectra for different thicknesses of me-

tallic gratings
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Fig.5 Resonant spectra of different period
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Fig. 6 Three different resonant wavelengths versus peri-
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Fig.7 Resonant spectra of different periods
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Fig.9 Resonant spectra of Au grating
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Fig. 10  Field distributions of three different resonant wavelengths
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