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Abstract:  In this paper, the quantitative analysis met hod of the effects of airborne radome on the sidelobe of antenna

enclosed is presented, by means of vector aperture integration and surface integration( AF SI). When the radome dimension in

elevation is around A and the wall curvature varies significantly, it & more accurate to use the AF ST met hod than 3 dimension

ray tracking method. The calculated simulation results show good agreement with the scaled ex perimental data and the validr

ty of the algorithm has been proven.

Key words:  airborne radome; aperture integration; surface integration; 3 dimension ray tracking method; physics optics

method
1 AESI s
, (1)
. :(2) ,
N (3
t s K olosov! 2! Kir ’
choff s ,
l ’ m
n ARSI ko (k
mXn ) " 7
, , ko (k
) n ) ,
, IFF s
2.2 -
2.21
2.1
A N n,, Ea;
> Jm: Ea X ng
, 13 , F= eJ‘ Juexp( - jkr)/(47r ) ds
( Al) (SI) ) ck= 2T/ A A

: 2000505 10; 12000 1LFO]

(4
[,
(D
(2)



r=lry—r.,rg

E=- Vx F/e= - Vx f T, exp( — jkr)/(4r)ds

- ﬂ'(jm L) dux besp(~ k) /(A0 )ds ()

H= vx Vx F/(joMg)= [V Ve F+ k*F]/(joVe) (4)
. 1 (fexp(— ik 1, 1
H= () [[SEEIELg ke )

_ 13k
r

(T ) (R 25) 4 K0 ds (5)

2.2.2

S= %Re(Ex H )+ %Re( Ex H exp(201)]  (6)

0,
5= Re(Ex H" )/| Re(Ex H" )| (7)

: N .
141 A

A B =N A, B
[c n]z H[c D] (%)

Ai= D;=ch(jYid;), Bi= Zoish(jvid;),

Ci=sh(jyd;)/ Zoi, ¥i= DU |€;— sin 0/ A
s d; i L, & i 0
cosO= §* n, n Ay
i .
s Zoi=Zy = |[€- sin”0/ [ €icosH ],
, Zoi= Z 1= cos0/ [€— sin"0

T= = T - (9
= A+ B+ C+ D looxp(— %) )

A+ B- C-D .
R= s Bs ¢+ p= Roexe(= i) (10)

E=FEyTyoexp(—jN)er+ E'LT Loexp(— jN1 Jer

(11)
H=HYTioexp(— Ni)en+ H'LTyoexp(— ) el
N
;M= é,— 2d c0s0/ A, d = _Zldi. ,
E = Ei//.Ru €+ EiJ._RJ_eJ_ (12)
H=HjRié +H.Rje.
¢ . k.
¢i1=eLxk=eLx[8-2An3)n] (13)
(11)~ (13) : el es
. n JEy E'Y Hy HY

AR

AFSI 1007
, Ry
R
2.23
E(0, )= - mJ_[k—Rexp(— jkR )% ﬂ'[nx E'
m s
’—Ofx nx HJe" 7ds (14)
€o
‘R ¥ s
ET Hl
3
3.1
T=1,R=0, = 0.20,
S A
5 A: 0- 5}\« s E)
0.5X ,
A . .
12 , - 20~ - 30dB , A<0.25\
, - 40~ - 50dB , ASO. 150
’ I
aol - wERY 1% A=0251
m
I — A=0.154 |
e | | it
gt i
EAN s
+. .4 A
o= 1 N
solghl ™
-90 -60 -30 0 30 60 90
farE
1 ( )
4] T T
— HEHS f ----- A=0.251
I Y — A=0.154
o 20 }
= + F +
B 230 ”,:‘ P AL E
= Ry v +
a0 7= - o
= 4 N
E » '.:, +
-50 v
vV
60 ¥
-90 -60 -30 0 30 60 90



1008 2001

3.2 ) s
. ( ; )
b C b 2
34 , , . ,
A= 0. 15\ ,
0
-10 4
2 ol
v ~20 T - -
: =~ (AFS)
3 -30
E - o | &o el ’
= -0 o . Fds % G I , s
-50 1%
L VWE . AFSI ,
-60
-90 -60 -30 ] 30 60 90 ?
pie)ics
DR EL T 7 B s e KRR T B ’ ’

—o— ALSIFRMRG AT ———— S 2R PR AU Fe S 4 e

3 ( )

[ 1] B Rulf. Problems of radome design for modern airborne radar [ J].
-10 / V\ Microwave Journal, Part1, January 1985: 145- 152.
- ¥ [ 2] Kolosov. An analysis of atenna radome directional characteristics of

an AW ACS type system [ A].95 International Radar Conference
[ C], Paris, 1995: 717- 720.

4‘ : [ 3] Wu DC, etal. Application of plan wave spectrum representation to
“ the radome design [J]. IEEE T rans AP-22, 1974(3) : 497- 500.
50 -60 .30 0 30 60 90 [ 4] ) [M]. 1993,

AR EA LY /dB
]

WLRZLHEAE 0 = R TT
—o— AI-SITHMR BB E ———— B4 RS 5000 1D 2 0

4 ( )
. , J1962 1983
, 20-60 5~ , 1988
8dB, 60 ~ 90 s AT SI R
’ 1937, 1964
R R ,AESI

AESI




