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Fig. 1 The photograph of the feed horn
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Fig. 2 Diagram of the ridge profile for the feed horn
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Table 1 Points for spline ridge

Points (z, y)
P1 (0.46, 2)
P2 (1.50, 7)
P3 (2.92, 10)
P4 (10.15, 16)
P5 (19.04, 15)
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Table 2 Design parameters for the feed horn

Description Notation Value/mm
Backshort diameter dps 21.5
Untapered slot width Wy 1.2
Air-filled hole diameter for SMA
da 0.52
connector
Pin diameter for SMA connector doin 0.23
Petal width w 62
Petal height H 48.4
Reflection plate diameter Dgyr 30
Dielectric rod insertion diameter Dipoort 0.8
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Table 3 Comparison of key characteristics

among different feeds
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Design of a Miniaturized Ultra-wideband Feed Horn for Radio
Astronomy Applications

PU Zheng-wei'? ZHONG Wei-ye?? SHEN Ming! YAN Zhuo-ying®*
(1 College of Sciences, Shanghai University, Shanghai 200444)
(2 Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030)
(8 State Key Laboratory of Radio Astronomy and Technology, Beijing 100101)
(4 School of Physical Science and Technology, Guangzi University, Nanning 53000)

AgstracT This paper presents the design of a miniaturized ultra-wideband feed horn, which adopts
an open-boundary quad-ridged horn structure. The backshort cavity at the feeding section is inspired by
the Vivaldi antenna’s reflective cavity design. By enlarging the cavity, the circulation path for surface
currents at low frequencies is extended, which improves low-frequency radiation performance, thereby
achieving a reduction in size. Compared to conventional quad-ridged horns, the proposed design reduces
the size by approximately two-thirds to 0.45), x 0.45), X 0.35,, where ), is the wavelength at the
lowest operating frequency. The ultra-wideband feed operates at 2.2 — 16 GHz. Test results indicate
that, besides a deviation near 6 GHz caused by assembling errors, the reflection coefficients at both
ports remain below —8 dB across the entire operating band. Simulated results show that the aperture
efficiency of the antenna exceeds 40% throughout the operating bandwidth. This feed horn is suitable
for space science applications with strict requirements on size and weight.

Key words instrumentation: telescopes, techniques: radar astronomy, instrumentation: feed
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