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Waveguide-Based Dielectric Meniscus Lens Antenna Loaded with
Matching Layer

Yang Nan, Zhao Huaicheng, Wu Xidong, Zhou Jinfang
(Department of Information Science & Electronic Engineering, Zhejiang University, Hangzhou 310027)

Abstract: This paper presents a didectric meniscus lens antenna loaded with a matching layer, which is
integrated in standard rectangular waveguide. This lens antenna is usually used for quasi-optical power
combining and one of its typical systems is composed of ten side-by-side input waveguides, a meniscus thin lens
with a matching layer, an E-plane sectoral horn, and an output waveguide. The choice of the focal length to
diameter ratio (f/D) number of the meniscus thin lens plays a significant role in achieving high combining
eficiency and a matching layer also helps to improve the efficiency. For verification, a ten-way power combiner
with center frequency of 30GHz is designed and optimized by using CST Microwave Studio, where the f/D number
isfinally chosen to be 2.4 and the thickness of the matching layer is 1.78mm, exhibiting a broad 80%-efficiency
bandwidth of 11.5GHz (28.5GHz - 40GHz2).

Keywords: Focal length to diameter ratio (f/D) number; Matching layer; Meniscus lens antenna; Quasi-optical
power combining
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#D  fimil)  tmil) d(mil) mil) x  tmmil) g BW80%)
1365 19106 1545 1887.3 1600  90.2% 0  902%  210GHz
1626 22770 1214 21817 1950  809% 20  894%  BA41GHz
1816 25427 1057 24039 2200 847% 40  67.1%  351GHz

20 28000 941 26230 2440  792% 40  67.8%  10.22GHz

22 30800 842 28643 2700  735% 50  838%  11.54GHz
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2589 36246 702 33391 3200 691% 70  87.6%  1202GHz
282 39508 639 36258 3500 © 750% 80  91.0%  1228GHz
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