wWisdk £ HF B2 2T Vol. 15, No. 1

1993 &£ 1 A JOURNAL OF ELECTRONICS Jan., 1993

HBL B FERRRENE X
HES

L & #

CGBTHBIRE R H 610054)

WE  HARLERRRREETHER LRSS EO—RTIRA, BWEHNET M
WEERL, BN X RRYESFENMBRRE (RCS), ZELHHARETREOIIBTLR
WrgE. AXCMAREBBESHUE K, 5007 T X PR LR ARSI RpRAL 2 RCS, 25 T %l

ABFIRRER RCS ByitE4ER.

XEA  REBROREEREE B M

L5l

BARRBOY 1 WEBRERREY, B EBIE S HHR I YT , 216 F 90° AL HER R, U
%0 ETH ST RO FR AL FT ASE @ SR B TET , NI ok BREE MRS 0A T B0 TR B L STAF RO I 1
SR, T RIE R TR K, 73— B NERIR 5, AT SRR & B4 R MR IR 3 e
k. BRLH AN, 7 DR B DA AR 0 R RO B A =D, LA k4
HAN—Y, BT LRGSR EMES ERIR, XFHRKEW EHNHTE RSN

n

-

-t

ﬁﬁfﬁi\§
5 iﬂ*&‘r&’ﬂi&\m
45
Mo v —— N D,
Ex
E, k23
Dy :, . %*:*-'&
! B Z
%
F
N T y
L2 . t
X

B EREERERRREERTREE

1991.09.02 i F,1992.01.23 5274,

BMBEFIE, HHELAREOBRTE/NNIE
Bi.

BEE WTHRBEARNRABERE, HRER
Gika SRR ECRE B Y], AR R
REH RCS FUNBUBLT BERER B H AU %
B, AXMREBHRBH RS, ST X
Foh IR 25 S R [ B B AT (R AR A B B B8 35
EIHY RCS Tk, AH THEA SR RCS
REIR AR AT LR,

2. RERLZ1F0HIH YL S

BB RIRRENES m B 1 57
R AR IR AR T B K P AR AL BRTE B 4t (AT BE 4y =
Ao/8 ~ 1,/10 B7KE RSk 4T B 59 e B g

* ERARMERESNER LB LSS SRETE.
Budis 5, 1939 FUAL S, 4 ST, AHE R SR AR(RE SR BB N B E AP T,



1 B HRAERRERMRENERBREIN 89

BT b, R 45° BATIIRRI— B BAR AR, IR (FIBE d; = 20/6 ~ 1,/10, 18
h=1,/4, FELRBIHERHOACERACRE T SRR = 45° AMEE0 5B, 70570
HRFEAERLR N, BTFIEE /2 WENTEE, SaRNRBEENEER
Ao F MR 388 3 A i % BV T TR S (DR X R RV R TR R,

KT VTR REOBSNEIF U RHE RCS T\, BERLFLEEN fo=10
GHz, S E A HAR D B R 1438024 Dy = 40cm, D, = 46em, fUHiHA&REE F = 30cm,
HEE d = 3.3cm, ORFIARY v = 0.4, pH T {5 J00 AR B0 H AT 4 38 IO 2858, e
AR S A AR f INBR RN

I=(p— D[+ 1), p=1{lfs (1

(1) BhEIHLEAS  SEIFRBRBEER, ZERNCFEEELEL
0T TP 2 #7155 K S AR A » TR TR S 0 K ST M 4 S T B UL T , TR RUB RO B
S RS S B E R R — ke, — 5 T T Lk SP R B L I A KSR
ST b , SRR B B ST TR B BRI IR RCS(ovy,,), ARSI
ARBA (opy, ~0). B—HE, BT D <D —HHANBLARREZERS M
7= 2 AP AL B 3 B ERSE SURR AL RCS(avr).

(2) ForamBEAS B ENBRSHNERER, BBGTEENERHR
BEXH., £, HEAMATEEERINRTTN 2/4, WA MR, EER
P NS P e BN T E AL CRILFED I ST B, B3 58 1 S T 7K P il T 7= 2 B
TG IR RCS(ovy.a)s BERRETHENLERIN RCS(ovy,.) —EBRBNER
i RCS(opy.). H,BTHWIMRIEARILE, Bt ABAIA RCS(oyy,). BT ML, X
FREZREINEERAL RCS WELIFAKRTZ.

(3) R-FMACEAS  HTHRYEMEREE 4 RNRE 1> 24, WERHTAN
SN 7K AR A il 5 R B YE S T (T b S TR B ST , I oK S AR A RCS (o)
REEWTR (onn,) TREERA (oan, = 0). MIh, MR BER GO EZEX
WAt RCS(omv).

3. X&) RCS it#®

R B SRR AR, SRR AT EFEMATRER RCS T, X
B—A+ 0B R0 R RER B, AR R, RIVRER R RARETH, H R % R
ASHOEN, HARRREBEERASHKN RCS,

(1) #HELHRL oy ENBRFRRES—BMWERETHERE B B S A
7, XMDB3—714HTHYERRNEE K HRL G580 RBR, BAAHN,
R HA 7 RIS T RCS AT R4 ™

opy = 4nwF2[4r/1 + d/F sin®(k,F) + (W1 + d/F — 1)?] (2)
Ko RO f20E , 4 3w EEE 1),
(2) #shdAML opy AN opy BIEZES, EEREWT ovr,a, HYTH
R ovy,zr RIBREERIA ovr.., BIESHENIARMALESER, BTHIML
LB AREA



90 G - - i 15 8

kh = pkod /4 = pn[2 (33
SCHERSE, PN £45° A BAIBIEME pr. BEANEHREGH E, = JE,,
45T RN B AL R By B4 & A0 0, NIHMALE 54524
E, = 4(E/V 2) + 6(Eo/v/ 2 Yexp(— ipx)
= 2(E,/2)[1 — exp(—jp=)1 + $(E,/2)[1 + exp(—jpn)]
= 2E,sin (px/2)exp[ —j(p — 1)x/2] + 9E,cos (px/2)exp(—ipx[2)  (4)
FRAMMAARFIIY EEBRIT RCS T RR AT
ovy,n = 4x(xD}[41) cos?(px[2) ()

oyy,2 = 4nF[4+/1 + d[F sin® (Phyd) + (W1 +dJF — 121sin?(pe/2)  (6)
BRIF S AUATF RCS R RidaRoR 4

Ovy,e = MG*T?[4x = 23p*T 2D}/ 422 )
FIR L =R ABRRA, BB S E B A RCSH
vy == 180y ex0 (i) + Vory . exp(idn) 4+ /oy | (8)

R b T b 43I AR FHAR 090 W0t 45 M TR 36 s SRAO AR R 22, o PR B L
IR

by = 4pk,F — f’”/z (9)
So=10GHz o

O mamiy 7 b= 2pkF — (p— D=/2  (10)
Vs B, ()R TR T — M ERAWRTHHY RCS Hiz
T e L W TELRREEERREEE AR,

E e \“\ AN ;’/aw‘u/,«", i
-é ! . \\ // ’ ///\ vvie Tyy = Oyp,n + Opy, + Ovp,, (11)
ol T AN RESIBANBEBIBL RCS BT
AN = {/f, MU MR ELE R0 2 B, Eth
—io]- W e\ | RAERERARIGER, BETL, E£T6
i V| SEELISE, oy WERIRHIN, ATELA R Kk

e 0 015 1“"0 l‘.ﬁ ‘2.0 10-—20dB,

=110 (3) #FAIAFHI opn opy EBER
B2 BEMAH RCS R R (LlLR B T SR T S 6, S A i s, U T R L
fAeEskE™
Opy & 4w F? = 1.13(m?) () 0.53dBsm) (12)
(4) FASIIMAL opu Fo ony UMM RCS 3 B A SO X HHEE KR 10 B2 1R
5L IREMEICEER, o T o THBRHEEHRLHE
oyg = ogy = 2*p*[(D} — D) /2,1/4 = 22.93p*(m?) (13)
EREW, R RCS 5T = F 75 i 2 I .
4. 3%
AR F AR EBEH IR ST T AR TR KR B 720 & F0 IR S A0 & MR AL T s
PLE. RCS Bp AR HEE R, RIIXFRE B RIT0E SIS0 RE ik, HS



1 Bdise: HRAERREREREOEEBRED T 91

FRR~THRERERE (0~ 2dBsm) He#t,H RCS BRRE. XEAWE HTHENA,
HSREE Mg RREU/NL RCSH,  flin RER TR B HETRE—MRRAME, 7
SCELR LR DhBERa . P TR e R R MR AR B DR R B B F AR ACAR, , o ] AR DR SN B
(L P 77 X 22 % 00 R o7 B IR R 4R SR ik R, K I R (R RB FR  Z BT 2.

2 F X MW

(1] W4T RS0 » K48 BB 5 iR » Po Jb s TR TR 22 B IRk » P2 > 1985 £F, 52 320—323 I,
[2] Baife,HT34R, 18(1990)6, 92—96,

[3] BEfitsFHFEM-11(1990)4,94—100,

[41  SBA5HE LB F RISk 28R ,19(1990)5,519—526,

[51 SBA53%,Bois i TR T1512(1990)4,361—368.

[6] BA5HE,Gumisn - M iR »12(1991)5,294—302,

(71 SPA5HE Ui te» FINFMR-12(1991)1,84—88,

[ 8] E.F.Knott &3, Fusi%% %, BA B #IE -8 T T iR b 5T»1988 4,557 112—155 IR,

RCS ANALYSIS OF MODIFIED CASSEGRAINIAN ANTENNA
WITH POLARIZATION ROTATOR

Ruan Yingzheng
(University of Electronic Science and Technology of China, Chengdu 610054)

Abstract Modified Cassegrainian antenna with polarization rotator has been widely used
in the airborne radar systems because of its electrical and structural -advantages. Up to now,
however, the scattering aspect of this antenna has not been systematically investigated theroe-
tically and experimentally. In this paper, the radar cross-section (RCS) of this antenna un-
der the incidence of EM waves of various frequencies and polarizations is evaluated based on
antenna scattering theory. The numerical results show that this kind of antenna contributes a
substantial RCS in the nose-on region, and it will be quite a difficult task to reduce its RCS
contribution without degradation of antenna performances.

Key words Cassegrainian antenna; Radar cross-section (RCS); Electromagnetic scatter~
ing



