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A method for fabricating free-standing polarizer grids for W-band
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(1. School of Electronic and Information Engineering, Beihang University, Beijing 100191, China;
2. Center for Space Science and Applied Research, Beijing 100190, China)

Abstract: This paper demonstrates the designing and fabrication process of a W-wave polarizer with fine metal wires.
The wires were designed to be 100 pm in diameter and 300 pm between each other. The mean values of these two pa-
rameters of the fabricated wire are 100.3 pm and 300.2 pm, with the standard deviations 5.2 pm and 8.3 pm respec-
tively. Results show that the polarization grid has high fabrication precision and uniformity, and the polarizer surface
flatness is better than 30 wm. In addition, the power transmission coefficient was measured. The actual measurement re-
sults and theoretical calculation results agree with each other perfectly. The polarizer fabricated by this new method has
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excellent performance.
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Fig.1 Metal wire grids
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Fig.2 Fabricated wire grids by chemical etching
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Fig.3 Device for stretching wire grids
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Fig.4 W-band polarizer (a)front side, and(b)back side
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Fig.5 Image of wire grids magnified by micro imager
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Fig.6 Distribution of (a)the diameter of the wires, and (b)
space between them
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Table 1 Design and measurement values of wire diameter
and space between wires
Bt/ um  WRYE/ pm ARfEE o/pm 25 pum 210 pm +20 wm
d=100 100.3 5.3 66.3%  98.9% 100%
£=300 300.2 8.2 52.8% 79.2%  98.3%
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Fig. 7 Measurement of the polarizer transmission coeffi-
cient
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Fig. 8 Polarizer transmission coefficient
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Fig.9 Measure polarizer transmission coefficient
by scanning near-field distribution
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Fig. 10 The transmission coefficient with wire perpendicu-
lar to the electric field
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Fig. 12 Power transmission coefficient of variable attenua-
tor (a)single point measurement,and (b) scanning measure-
ment
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