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Synthetic Aperture Ladar (][ ). Circulated Duplex Telescope
Liu Liren
Abstract

(Shanghai Institute of Optics and Fine Mechanics . Chinese Academy of Sciences, Shanghai 201800, China)

A kind of circulated duplex telescope for synthetic-aperture laser imaging radar is presented, in which a
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circulator connects among a reception-channel 4 — f system with defocusing and phase biasing, a transmitting-channel

4— f system with defocusing and phase biasing and a primary telescope. By controlling the biasing functions and the
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defocusing amounts of both channels it is realized with a single telescope to receive the echo with its aberration
transmission equation are detailed in the paper.
plate

eliminated and to transmit a beam with an additional quadratic phase. As a result, a suitable and controllable phase
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history can be generated to correctly synthesize the image in the azimuth-direction. The designs as well as a full

synthetic-aperture laser imaging radar; telescope; duplex circulator; 4 — f system; defocusing; phase
1M SR JH [] — BE G B A Sy e W A A S R R I L B e
W5 3 [ i85 A2 O 2 42 W SR O & Sk 285K L AR AIE
& AE 98 7E I BF B IR oK
GOy PR ME— PG R M T B B2 Tk i
I B A O K L S A e 3~ 6 AN B gL T G oE
5 E R R KT 3~6 M Eom g, Holb2e i
723 (] R 5 0 46 WAL 5 559 91 19 & Sk R 4 WA Do B 22

7 181 P S0 25 B 5 v ™ A H RS B9 B 3 B A2 — K
TG 92 O FLAR A U
Ao A LR O R TR R R DG B B A O

TEIG 7 H WO B2 b o FUAR BIOR A 52 [ 3 22
Wt IR 2 A e ik R s AELZ AR [l 5 15 5 R WA AN 0t

5.

o BEBS AT A 2 3K A L ALAR EOE R TS OE BT
BRI K 77 AR A ] A 30 T R 22 B AT TR AR L BT 15
ZE AT Wi S0 22 06 L AR I R 2 S BRI R
Ko PIMCTE R SCHP 4 T — Tl 8 A A s () A7 fi
Y #s B E: 2008-03-26; WEMEKFEHEI: 2008-04-20
EBE A XL AN 1942—), 5 B8 51 W A e 0, 32 BN S e 4 A8 B2 O 2 L R B 0O 5E {5 O T 3k 55 O T i F
E-mail: lirenliu@mail. shene. ac. cn



1406 B %

o 1 28 %

T 15 25 PRUE ST 22 4RI BE5K L FF 7 LA R A
TEWOL I i R v B B A O 80T e K 2k ) 2
AL SRJE T AR UE B 0 AR b AT S AR BR R G
1 B B S B A 0K IR I DG BRE 4 5 i e 1 B vk T 2R
WL A 6 o3 AT AT SR . ERTSCHR AR T —
el 2 IA) U IGUARH 5L fi 5 45 4 1 kO BRI T L e R
G458 PAL T AR 7 98 o 1 A 4 A B Y A e A
{2 A 8 0 2R K BB 1 S B B 114 O T D B
X T DA S OB TR A — A B 4 A R AR 2 K
T JFH 7 e A o' BE W D8 T » 7 AR5 2 1) A I 1 H
o R B Y 3 38

PRIk 52 B AL AR SO BB 9 A 0 S B ) A
I I TA] — D' o B 0 5 52 BUAN [] g £ 1 RA () £ B
FEAE I8 1 £ 7] Fsf 9 O A RO G 2 4l

AR SO — T 5 AL AR O SR TR I X1 35
J S F MR A B 7RO B B OO IR A HL AR
0 5 22 16 UL 1] A ST 42 WA B B L 1) B i FL AT
N7 PR A S5 TE AN ST Y B W G L R R O 4 — f B
A5 o DRI AT DA U T 35 i 14 4 Woom 2R 1T 2
G A S It ) AR AR A e B AR 7 B AR K
S5 360 3 R R AT A S R A T R Y A R A R A
FEBCE  FH [R) — > ' 2 B o S B R o = 1) A4 A6 i
B PO A S A [m 35 15 22 Y B AR DG A I 45 B
338 1A AT A ] B R s 3 Bl 5 1) AR
DifE.

AL AR BOL BUR e TE [ Ah S B 5 S B R
T AR ik 6 S50 T T AR /N O S i 3 B A
BeA R H I e Bm SRR B Rk . e
By Se EF 7T 4] JRy SCRE R 2006 4F S 5] 4 F

FvEAR 2% ) o0 0 52 BT LA AL AR HOL 8 K
Bt AHR A 2 PB O 2 K R I B WAL TR 2 B
PRI IR 09 52 000 L BEAT 5 L 27 K AR 10 K S 1 11
B s 1) A A O B

ARSCHR T A (] — D 2 B 5 v 52 B S [ A s
i B A P e S R [l 1% 22 1) s AR Ol " A X
FE— RO BEE  HFEEU T — R A R B AL AR
PO RN 8 R IR R 1) A e i A R A o Sl T

2 RIS SR B ) S A5 A

B LA O G TR I8 B UL 1) BP e A S U B
THEH SRS I 1 B s OB IR 1 % 3
JEIEHRITFUG ARG 221 W (B 7y 22— 1) 2 Fi
iR 7 Y B 3. AR 0 e B2 3 i th iy — B A
APUR G RO R 21 117y 2 — R 4 I i S
5 3R [ 21 18 8 1 i 9% 3 e B 3 iR o0 e B
3 i 1 75— AR O A SO RURRIR 48 5 A
BIBBT 6 KB A 7 S I s ) A L R B 8L K
SR E ST O IR 7T OERBE 10, U7 Z — B A 11,
s B8 12, B B 13 B 5 i (A i
L4 S i) FRR 11 3OO R 28 Dt i 0 [0 2 g 41k 23 D't
B 10, S 2 B ioas (el A L0 i Ak 15 S5
B 16 ARUARE S 17 SR R 18 R R B
B 19 BRIk 0 e B2 20 A HLIR 35 0 ' AR A ]
PHOEIE A 1 i R 7 R B 20 5 L 1220 R
Fr (U7 Z — PR 21 F i ad i IR e e 22 B
G2 PSR Al 4R 1) R T ) MO 5 531 ey Dl v 40
7% 23 MOGHLFI % 24 BEAT 4022 P4k

13 14

o U gt

22 r__= {\—__1_ (_ﬁ_,__(\. ='==\l5
Y L YTy
ZI/E%[H 19 18 17

N
22 2

23

]

P 1 I B i S M BRI B A A

Fig. 1 Configuration of circulated duplex telescope
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Fig.2 (a) 4— f image-transferring system in the reception channel, (b) 4— f image-transferring system in the

transmitting channel
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Table 1 Decomposition of phase history from the reception and transmitting in the different diffraction regions

Reception process

Equivalent radius of curvature

Fresnel region

Fraunhofer region

Z z

oo

Transmitting proces

Composition of equivalent focal lengthsp ~ Fresnel region

Fraunhofer region

Fresnel region Fraunhofer region

2 R(2) z R(2) z
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