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Abstract

The present paper utilizes the ‘Green function method’ to analyze the scattering properties of the metal wire grating in the THz
band, and further to study the influence of the diffraction on the transfer characteristic of the metal wire grating. Results prove that
the transmission amplitude of the incident electromagnetic wave is increasing monotonously with the enlargement of the value of
a/A, and it arrives at the maximum in the zero-order diffraction limit. Due to the strengthened effect of diffraction, transmission
curves of the incident electromagnetic wave show oscillation in the critical frequency transition region. Due to the diffraction effect,
the transmission amplitude of the incident electromagnetic wave demonstrates an overall decline in the diffraction zone, and it is
decreasing monotonously with the enlargement in the value of a/A. Compared with microwave transmission line method, this method
can aliminate the restriction that the wavelength of the incident electromagnetic wave must be greater than the wire grating constant,
and the thickness of wire grating must be far less than the metal line width. This method could be used to analyze the distribution of

the electromagnetic properties of the system accurately; and it will be a generally suitable one.

Keywords: metal wire grating, THz wave, scattering, Green’s function method

PACS: 42.68.Mj, 42.79.Fm, 42.25.FX, 42.79.—e DOI: 10.7498/aps.62.194207

* Project is supported by the National Natural Science Foundation of China (Grant No. 61001018), the Natural Science Foundation of Shandong Province,
China (Grant Nos. ZR2011FMO009, ZR2012FMO011), the Research Fund of Shandong University of Science and Technology (SDUST), China (Grant
No. 2010KYJQ103), the Shandong Province Higher Educational Science and Technology Program (Grant No. J11LG20) the Qingdao Science &
Technology Project (Grant No. 11-2-4-4-(8)-jch), and the Shandong University of Science and Technology Foundation, China (Grant No. YCB120173).

1 Corresponding author. E-mail: sdust_thz@yahoo.cn

194207-6



