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Design and analysis of the quasi-optical feed system

LIU Jia, WAN Jixiang, SHI Jinwen, ZHANG Xingang, JIANG Wenjian

(Academy of Space Information Systems, Xi’an Shaanxi 710100, China)

Abstract: Aiming at the application of remote sensing satellite for multi-band and multi-polarization
detection, a quasi-optical feed system which is the important device of millimeter-wave radiometer antenna
on satellite is designed. This feed system can respectively receive the electromagnetic signals at 54 GHz
and 183 GHz to complete the effective detection of earth atmospheric and humidity. Each frequency band
has H/V polarization. The quasi-optical feed system is constructed and simulated. The simulated results
can meet the requirements on antenna system. The far-field radiation parameters of prototype, like taper
angle, cross-polarization, beam efficiency, are measured. The measured results demonstrate that the
proposed feed-system has a good performance and its feasibility and rationality are verified.
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(a) channel separation scheme of feed network

3 MRERZRMESSH

£ 1 BN ERSHOO TR
Tablel Index of feed network parameters

item requirement
center frequency/GHz 54 183
frequency band/GHz =8 =16
taper angle/(°) 4.2 4.2
taper/dB -15 -15
polarization HIV HIV
beam efficiency/% =90 =90
XPD/dB <-30 <-30
‘ 800 mm |

T T T |
183 GHz Horn(H) |

i | 183 GHz Hom(H)
I M
mirror = 0 2
R m|rroL!/
ellipsoid ™~ ellipsoid
c 54 GHz _ mirror mirror 2+ c4 cHz |
£ Horn (H) S~ i ;
E A Horn (V) _
o
= m = — m
FSS Fss -

, _mirror

\\_ : //

insoid— mirror olarization = ellinsoid—

ellipsoid pola ! ellipsoid
grid(0°) mirror |

(b) layout of feed network

Fig.1 Design scheme of feed network
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(c) 183 GHz beam radiation pattern(V-polarization)
Fig.2 Far-field radiation pattern of each frequency channel
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(b) 54 GHz beam radiation pattern(H-polarization)
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(d) 183 GHz beam radiation pattern(H-polarization)
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Table2 Simulation results of quasi-optical feed network
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Fig.3 Product of wire grid
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Fig.5 Product of frequency selective surface

Kl 5 B e fh S
4.2 [FIBREYLEH

h T g — A B UE % &R G0 i AE

*ﬂ_f PE, ST TR ERREHL A AIF - 2

773200, DR AR HLIE 25 03K 18 A
'J_'ulZ] 7.

AR RSN 4 BT T
ST A, A AR ] LAk
530 T8 1 S e A R, DU S R L
B 1E: & AR AL B A ) .

Fig.7 Darkroom test photo of feed network
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Fig.4 Performance of wire grid
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Fig.6 Performance of frequency selective surface
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(a) 54 GHz beam radiation pattern(V-polarization) (b) 54 GHz beam radiation pattern(H-polarization)
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(c) 183 GHz beam radiation pattern(V-polarization) (d) 183 GHz beam radiation pattern(H-polarization)
Fig.8 Far-field radiation pattern measurement results of feed network
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