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A new strict method for solving the gap diffraction of terahertz wave
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Abstract: Based on the rigorous electromagnetic theory and the structure development equivalent
medium theory, a strict physical model of the terahertz wave diffracted by the gap structure is proposed.
The strict expression of the basic mode of the electromagnetic field in the diffraction and transmission
regions of terahertz wave incident on any surface gap is obtained. Numerical calculations show that the
changing trend of the THz wave propagating in the crystal(GaAs) is similar to that of its propagation in
non-metal(FR-4), and the material has not obvious effect on the transmission coefficient in the terahertz
frequency. However, the number of gaps, the types of material and the thickness of the substrate material
has obvious effect on the maximum transmission coefficient in the terahertz wave. The proposed method
can also be used to study the THz wave propagating in the sub-wavelength region, the diffraction and
transmission of THz wave in micro-nano optical components and so on.
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Fig.2 Transmission coefficient of terahertz wave passing through the gap of GaAs varying with frequency

&l 21 AR ZZIE T S AL ER (GaAs) AR KR 125 5 R EHATR 197284k
n= n=5

comparison diagram
1.00 1.00 1.00 -3—
0.951 0951 095
=}
2090 090} 0.90
E
Z 085 0.85 0.85
5
0.80 0.80 0.80
0.75 0.75 0.75
400 500 600 700 800 400 500 600 700 800 400 500 600 700 800
fIGHz fIGHz fIGHz

Fig.3 Transmission coefficient of terahertz wave passing through the gap of FR-4 composite material varying with frequency
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Fig.4 Transmission coefficient of the terahertz wave passing through the gap of FR-4 material with different thickness of substrate
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