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Status and application outlook of spaceborne terahertz microwave radiometer

WANG Wenwei, ZHONG Haiwen, WANG Hao, LI Beibei,
(Shanghai Aerospace Electronic Technology Institute , Shanghai 201109, China)

Abstract: The function characteristics, main indicators, working principle and typical system
compositions of the spaceborne microwave radiometer are briefly introduced. The development level and
application status of current domestic and foreign spaceborne terahertz band polarization grid, frequency
selective surface, feed horn, receiver front—end etc, are highlighted by combining with the key
components of quasi—optical feed system and receiver, as well as the application requirements on key
performance specifications such as sensitivity. The gaps between key specifications are compared. The
technical difficulties in product design and development of terahertz frequency are analyzed. In view of
the development demand of spaceborne microwave radiometer of China, the development trend and
application demand of key terahertz components are prospected, providing reference for the development
of spaceborne passive remote sensing in China.
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Fig.1 Principle of polarization grid Fig.2 Spaceborne large size polarization grid(TK product)
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Fig.4 Principle of frequency selective surface

P 4 B et i P

] 47T 23R 3 % 2 TETF o R R TR AR A, DA [ R e R AE R TR 28 W) AR 3 i T o P BN, T FH 22 2 0 HR A =5
VERE ARSI T FrRE MR B K B, K . . R B 2 RS, FE 2B i A R T N R
TK A & 1 B A IS T2 an 18 S s

BT, K AR AR B LA S BEAIE 5 T 3 ek ST AT B B R AR i T AR R R e, 9 2 AR Sk B
FH 2 F T 758 R B AU el e B B R S, R K. L AT A ZS T K R el G R R e B R ], 2R
FHHLAR 24 8 b 7 ik m T, 5 RO T 428 100 mm, Ho7 5 5% S S FE (B 3K 0.9 dB, AT HIAE(E L 0.3 dB, K
i 40 6(a) T /s o 804 JUT B A I g 58 3 K %% R H UV-LIGA(Ultraviolet Rays, Lithographie, Galvanoformung and
Abformung) £ Rl T 118~183 GHz Wi R ¥E $E3R M, /= &b H 420 80 mm, FiFE R 0.3 dB, AU WA 6(b) FT7n . £
XFHE LRI H N TR, 804 PTG Al B ) K24 TF R T 23~425 GHz #3835 5 2% I F il .



970 AFEMESRFERFR H22%

press tools

\ I metal grids

=

ﬁlterAsupport I SPACELS (a) electrochemical (b) UV-LIGA technology
nngs technology
Fig.5 Production process of thin substrate(TK company) Fig.6 FSS products
Pl 5 BRI T (TR 2 ml) P 6 SR B R

2.3 fRiEE

5 R WS X 2 ) WL R 90 3 A7 3 e B e B A, RIS DI 0 4% v ) 5 D R SR L R e 0 R
FEEZIRE SR bR e U BRE & R A AR, S0 KR A A S5 R o A N RS AR

Y [ TK 2> 7] Az 7 1 it U5 o) WURR &5 o0 T T 950 GHz, il JH T LR ey M m il , gl 7~8 fis, R
FARS B i 5 47 T 2T T, s B A R R PR .

e general double
M Y groove
I groove L £roove 2 ¥ gloove grooves

N JURRE SRS ULV AL

Fig.7 Feed horn(TK company)
P 7 SHRRIW(TK A /)

Fig.8 Inner structure of feed horn

P18 SRR W\ A A 1Y

R R, andbatip s K eE | b i 2R A X aE T R A R e s R W R AR T . 804 B 43l
K85 T.7(150 GHz, 183 GHz. 425 GHz) & A 1. 25(642 GHz. 2.5 THz)#E 47 5% U5 Wi WA AF 61, a0 /& 9~10

NS

Fig.9 150 GHz. 183 GHz feed horns
<19 150 GHz. 183 GHz HIEHIN

Fig.10 Electroforming mandrel and product of 425 GHz feed horn
P10 425 GHz =it IR WU RL 5 X0BE | S LS

el P 7 J2 2 W B O 2 R o o B R U AR S SR P B, ZIR TN T TZ, B EER/R T RS
Yotk REEMEDE > B AR 22 g SEu S BRI dh, R HE SN, H AT R E AR AR LR 228



%59 1) FXFESE: BHANHEREESITRRIKE N ARE 971

1) KB TAEA R A . B P38 T T A 001 % 3 5 3% T i = T AR A3 % o 425 GHz(n & 10 fr ), B 4h
TK 2 w5 AL A R0 5 5 T ARSI R 3 THz, #0056 4% 26 1 e i T AR % Ay 21 THz;

2) 1o AR AL A A AR R - R PN BTN A A R e B R AR A BRAFEZY 1 dB, [ A8 R 1R B 3 TG e A
¥/NT 0.3 dB;

3) JTORG B BEAIG - i SO VR WA B PN R R AR LN Ty =0, B s RS B B 10 wm, E A 2 ER
FJeZ) . T2, Femm TR T 2 pm;

4) WAL AL R G B = o [ P X o R R A I A B = A R A I AR, IR R AKX T 300 GHz, [
A1 B A 0 3 d e AR R R i 3 THz

5) B = A5 M PR B 2 58 A W Ak 0 B OO B o G 2 it L 2 R B N, MO A B AR o HE
i, EANGZEZHE . WAL RN, A T AR A AT 10 4

BB B A S B A2 oy B R TR L R, T AREN, ERENEIT 2, MR,
REENHERFE . WL RECHIHTRL ., BESFZF D EEM, REMRRILT . 1miE N L5555
EROETC R AN LK, il A FE S bR 22 E AR

3 K#kE K

B B R 4% 1 SO WL K 22 R BB A 22 M O =8, — i o A R 2% S5 00 7 o R0 e 0 R MR LA i, L R 20 A ]
WE 11 TR . B ABE (200 GHz DA _F 50 Bt ) JC 1l 20 mT 5 1) v A5 252 RO 75 R 2, 7 S0 080 i s ] SR FH LB TR
W7 2, TR A% T Gt R I MR R OR AR, AE O o 22 8 ) 43 R S A GE T L AR A 2 WOU 3R o B B
TR AR, YRR &S 1 AR AE 5 ] i 8140 A 3§ 7% 4% (Phase—locked Dielectric Resonator Oscillator, PDRO). 4}
JTi 15 ¥ #% (Dielectric Resonator Oscillator, DRO)F=4:, it =4S E(ES .

IF front
________________________________________ .
amplifier filter attenuation detector 1
) channel 1
fid H
> p——
&3 < :
]
: channel 2
RF front > Ea o3
: harmonic low noise n ' . . .
) mixer amplifier
]

RF IN

channel N

1
'
'
'
!
1
'
'
L

FEmesseemmeeep T sseeeem———
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