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Research progress in terahertz quasi-optical feed network
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Abstract: Quasi-optical feed network can transmit multiple signals, which has been used in radio
astronomy, atmosphere remote sensing and meteorological sounding. This paper describes the quasi-
optical design method, introduces the research progress in quasi-optical feed network and analyzes the
development priority of terahertz quasi-optical. The research of quasi-optical components and high
precision integration and test of quasi optical system will be the key point of future development.
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Tablel Specification of AMSU-B
E ﬁﬁ TT: ?ﬂ pEy ﬁ‘ E]/J Jé ’Er‘; LA EF' ) 7T€ }Eﬁ {ﬁ ﬁlﬁ ﬁ 7|‘ ITXL frequency band/GHz 3 dB beam width/(°) beam efficiency/% insertion loss/dB
B R ST RS R ER LR T A NOAA & 87.6-90.4 0.99-1.21 =95 <14
51 AMSU-B Fll¥E 2 T KRN A B < 5 T2 METOP 1488-151.4 0.99-1.21 =95 <14
A 0 U W B R DU X (Microwave Humidity 175.31-191.31 0.99-1.21 =05 <14

Sounder, MHS)%%,
1) AMSU-B: #5ill 4% % 4145 89 GHz,150 GHz il 183 GHz, T AIEHRILE 1. AMSU-B 4% 5043 25 UL K
LIV o 5 2R G e B v A 8 AR 1) O I 8 A 05 B

148-152 GHz
-El 86-92 GHz #2 MHSEEH R R
b2 ( _‘—,I Table2 Specification of MHS
/ frequency/GHz  bandwidth/GHz  polarization 3 dB beam width/° insertion loss/dB
89 25 Vv 0.99-1.21 <0.8
1757191 GHz 157 25 v 0.99-1.21 <08
D1 1 183.31 7.0 v 0.99-1.21 <038
Fig.1 Separation scheme of AMUS-B 190.31 22 v 0.99-1.21 <08
& 1 AMSU-B #5438 7 5
2) MHS: MHS # 4% % 89 GHz,157 GHz,183 GHz #lI 157 GHz g 190 GHz
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ﬁ (78] o horizontal polarization
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NG v Fig.3 Polarization grid of MWHS
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1 T 2K U K R 54 GHZ,89 GHz,118 GHz, 166 GHz,183 GHz il 425 GHz 1t 6 Ml Bt . Tt
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Table3 Specification of millimeter and sub-millimeter sounders

channel  frequency/GHz  bandwidth/GHz -15 dB half beam width/(°) polarization insertion loss/dB  coupling coefficient/%

54 54 8 3.20-3.91 H 0.7 =92
54 54 8 3.20-3.91 \Y 0.7 =092
89 88.2 4 2.70-3.30 \Y 1.2 =92
118 118.75 12 2.37-2.89 H 1.2 =92
166 165.5 6 2.16-2.64 \% 14 =92
183 183.31 16 1.98-2.42 H 14 =92
425 424.763 10 1.26-1.54 H 13 =92

3 HEAFHRRENELZREARFBIEHERARRIE
3.1 EAFHBEBMERRERE
R 25 G H A LAy 397 B BRSO 6l 2245 1Ok

SSRGS AR DGR . R G A G D) R A R A > 89 118 166 183 - 425
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Fig.5 Quasi optical of millimeter and sub-millimeter sounder
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B o D S R0 5 R 30k 1 R T 6 A S A B R R TR AR Table4 Simulation results of millimeter and sub-millimeter sounders
{El Hfi%ﬂ‘ :bgl *% Zal ﬁ%ﬁ‘ﬁ?ﬁ ﬁﬁd\ [10] frequency band/GHz beam width/(°) beam efficiency/%

2) B« X R A 5 8 B e ) o o
SRAZMNBERUREBLMEEE, TERFRLR, 4 89 0.06 98.00
JB 22 B AR SRR N o R 2% A Ak X G 22 45 0 242 ) 118 0.05 97.78
FEAE T JUBOK 2L E ORI R, HZESR N TORS 0 B0 166 0.04 97.96
j{eg&[ll] 183 0.04 98.08

° 425 0.03 98.20

A A B I R T T kA ' Al 2 R R 4 4%
o b BRI SR BB AORE IR , TOMXARE , R B B LR R RO A A I Tk . B SE SR
TEHE T e NG 0 2 0 TR 18] B 47 1) B L5 1 0 A 22 8 B A A M) R M I B R £,
Jm L Ia i, 12 RS R < 22 [ B, T S8 SO P I 5 o A P I R RE A/, BRI BB A Bl 9
SRR T AR RN, WK AR s A T R A Al 9 2 4 I 8 i L

3) AU WA . 5 PR WUE FAL I TR B AR T2 BRI BOE T & G i v M RE R WU T T
ST o W T AR IR BT A 5 SO WP RS I T ARG, SRR A RUBE IR R, 3R T B R B — R R
JE, TERE AR S L N SRR B, R SE S S M WU o 32 T 2B BRSO W R R R T i R R B



942 AMEBRZSBEBFEEFER

F L MR R R, SRR, I . B BOAT oA v i
2 D1 T B R HURS 5 A 8 BOR AR ES A  T 2 E T A
BRI, DL 7, %07 SR I ROR R EE LRl , &5
CERSTE Y QUILER IS & NN & I SR D M TS R e SN
FE, LA TORE Ay, R, SRR B B e S TR
4) R R B R B B 3K /ﬁ)‘ﬁ%bﬂ%ﬂéﬁf%/L%fi@l&

Xt 22 03 M BN T 22 R Wi L R O T, AT 8 e s
15t PR 2 G0 A B N i R 3l R — DL B R R SR
ZAMECRRE, ARG 30 B0 28 48 8 A P BE A oA 1 L B

Fig.6 Frequency selective surface
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Fig.7 Feed horns

&7

TR P

WG A A B mﬁﬁf%bﬁ%ﬂ%ﬂ Miﬁs\{'ﬂ'ﬁ 12|i4£1§7kmitﬂr§§/ﬁj‘ﬁ%é’ﬁiEﬁﬂéﬁﬁﬂﬁﬂﬁﬁﬁﬁ'ﬁo

Fig.8 Quasi optical integraion
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Fig.9 Microwave detection payload
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Table5 Sensibility test results of microwave detection payload
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183 GHz channel 1 sensitivity <06 0.40

AR, PN K bR 2% 1 DG A 15 L I 2 R T AR K 183 GHz channel 2 sensitivity <06 029

R, Xt T KZ Wtk 20 EE e A B % ﬁ( , A PA 183 GHz channel 3 sens!t!v!ty <0.6 0.28
==X BEAR, 425 GHz channel 1 sensitivity _ 1.86

ﬁn% %:*Hq {Ejlﬁ o EE H 425 GHz channel 2 sensitivity _ 142

S E 3k

[ 1] JEARER]SRAAR. KRR 2% 8 AL AR ZRIR 1], Wi RAR 9] 5 12 8%, 2009,30(4):32-35. (ZHOU Shengli, ZHANG Cunlin. Summary
of THz remote sensing technology[J]. Spacecraft Recovery & Remote Sensing, 2009,30(4):32-35.)

[2] BEEEuk AR b 55, Sk JC IR BT 3038 IR 5 R R[], LA R, 2018,35(2):1-12. (YAO Chongbin,XU Hongxin,
ZHAO Feng,et al. Current status and future of microwave radiometer[J]. Areoapce Shanghai, 2018,35(2):1-12.)

[3] FEouIZEHRML M. RPN ZR BB R BHT]. #MOE5 R 7R, 2013,25(3):1535-1540. (WANG Yuan
yuan,LI Chunhua,YUAN Jing,et al. Design of millimeter/sub-millimeter wave quasi-optical feed system[]]. High Power Laser
and Particle Beam, 2013,25(3):1535-1540.)



55 6 W ENNE. KHZEXFHEENERRHIR 943

[4]

[51]

[6]

[71]

[10]

[11]

[12]

[13]

[14]

GOLDSMITH P. Quasi optical systems:Gaussian beam quasi optical propagation and applications[M]. NewYork:IEEE

Press, 1998.

TR, ZARWEAECERIS S HEARM]. dbaT S H AL, 2006. (DOU Wenbin. Millimeter wave quasioptical theory
and techniques[M]. Beijing Higher Education Press, 2006.)

MARTIN R J,HALL W J. Quasi optical triplexing feed for AMSU-B radiometer[C]// Eighth International Conference on
Antennas and Propagation. Colchester,UK:[s.n.], 1993:930-933.

AR A R E. e 35 TEMBEREITN KRR 5UHHI]. &&=, 2008,12(2):199-207. (ZHANG
Shengwei, LI Jing,JIANG Jingshan.et al. Design and development of microwave humidity sounder for FY3 meteorological
satellite[]J]. Journal of Remote Sensing, 2008,12(2):199-207.)

SH KT, E AR 5L FY-3 TR R AR B RO R B AR R ()], EHEATR, 2017,34(4):52-61. (ZHANG Yu, ZHANG

Shengwei,WANG Zhenzhan, et al. Technology development of atmospheric humidity sounding of FY-3 satellite[]].
Areoapce Shanghai, 2017,34(4):52-61.)

IR 2 5 A W S, A HBER I L E SRR ST EOR ()], BB ATR, 2018,35(2):20-28. (XIE Zhenchao, LI Xiuwei,
YAO Chongbin,et al. Research on geostationary orbit microwave radiometer technology[J]. Aerospace Shanghai, 2018,
35(2):20-28.)

MMM . PR EFER AP E I T 5P (D]. B 1SS K%, 2015, (LIN binbin. Reaearch on simulation,
fabrication and test of frequency selective surfaces[D]. Shanghai,China:Shanghai Jiao Tong University, 2015.)

HONG Jiacai,HE Guoyu. On the design of polarization grids for application in CATR[C]// Proceedings of 2002 3rd
International Conference on Microwave and Millimeter Wave Technology. Beijing,China:[s.n.], 2002:840-842.

BWORRE, MR AL T SRR R IR LR )] A HE TR, 2014(4):11-18. (XIE Sulong,YE Changli,YU Fei.
Novel short backfire antenna of high aperture efficiency for dual polarization application[]]. Space Electronic Technology,
2014(4):11-18.)

XU, g v, Bl 55, 280 & IR R M3t 50 0r[J]. LR, 2018,35(2):97-102. (LIU Xiaoming,YU
Haiyang, WANG Hai,et al. Design and analysis of multi-mode super Gaussian feed[J]. Areoapce Shanghai, 2018,35(2):
97-102.)

IR L AR L1, 2 KA LA SO R AT T R A TR EGIE R R [T]. BT AT R, 2018,35(2):49-59. (XIE Zhenchao, XU
Hongxin,AN Dawei,et al. Remote sensing technology of experimental microwave radiometer in geostationary orbit[J].

Aerospace Shanghai, 2018,35(2):49-59.)

EE &

FERM(1990-), L, LHAHEITHA, RS (1967-), B, LA, %+, #F5A,
TRIM, ZENFRSITRARS . F BRI T 10 I R A R G SR T
15 1L ) 2% 22 48 11 .email:libeibei 1990 @163.
com. BHRB(1978-), B, ElWA, Wit, SHT
B, FEMNFEHIT RGBT TAE.

[ Fr(1986-), &, HEEEMRWA, Bt
TREUN, 2SR O T R BT TAE.

EWIE(1983-), &, KREMA, Mt, WHT
PRI, 2SR T B R BT

B R

2019 455 2 3155 260 JUZRE 7 47
Le=1 120 nH

TR

Ler=1 120 pH



