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Control of One Dimensional Inverse Scattering Pattern
and Its Applications
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Abstract

A method for the synthesis of one-dimensional nonlinear distribution function is presented for the
desired inverse scattering pattern. This method is based on the inverse transform of the solution of
the Riccati equation derived from one-dimensional inverse scattering problem. Since the solution is
analogous to the array factor or normalized space factor in collinear array antenna, the synthesis
method for field pattern is applied for the construction of the involved line-source nonlinear
distribution function. The suggested method is carried out under the optimization process, and is
numerically verified by synthesizing the dispersive transmission line profile within the specified
frequency band and control of scattered field on resistive strip.

Aol EAge] wAE o dAY Qe o
LM 2 2o g g A7t ARHgn T 54
Ladouceur” 5¢ 9xQaoz B¥® 284 §
drgo g g FAY AARES B3y AR FAE ZEHHE JYWAAIFY Fo
=49 ¥eht 548 87 (reconstruction) 3= 3% Mo 2HE H1d £ 9= TS ST u
Bolgt & 4 9tk Rayleigh™'st Bon™® Sol 2 908 D. B G 5& B2y mdy Ay ©
& AbgA e} Abeb(scattered field) 3ol AEF &S B7se HE ANEds d8u o
FREANSL HR-FEH(School of Electronic Engineering, Kumoh National University of Technology)
=2 W3 981207127
- FAEEAUA ¢ 19999 19 14

201



REBHARWRIGE B 0% H2H 199%F 4R

1o]
NAZHS BEAE BUAY FHS

9
FAsEE ol e Hol At

PSS A 54 B7e 78 AL T
=
T

°of d¥dnh

) .

—gx}g + K| e %) -——]z(fz) — sin?g|E=0
1)

x<09 gHNA AAE

E(x)=e "4y () e (2)

7 H8 d71M ry(w) & YA gAY A}
AZFE Jepdth WKB(Wentzel-Kramer-Brillouin)
ZAEEE AgEE (0o B B 1A
Riccati W4jo] =89 I e ri(w) <1
4 79 collinear ¥l sources] <& WiH A AH array
factor) &-& line-sourced] 93 H3tE F7HAA
(space factor)™'s} 22& Hej7} gk

B AFo M= Riceati WA #7F 2= lobe
3 g dHe doz2 dIe B¥NE F3

1 ERAE HEAT e IAY ¥1A3 line-source
3 2ESFE st EE AAELA
ol e g3dE AFs A F A dE
HAth AAe EA5AHE 2o ASHEY oF
A SE B T I wAAGY FH4 B
A€ BEANIE HE uRAES P A3
Hom Fog &N EAYAGLE TAAIE
e A2 EAY 53 /&9 Jduda W@
AE AA A 28 438 Es 59 &
TS 5 UAYHCE EXE EXYHAA profie
< $Aste RS AT dYWAASTL #
T lobed HEE 5F Fog AN A{HE
of Alojsts WHE HYrh A 2N XEY

TA AFEEE Galerkin 8-S AHE st 2311
o] A7 HM¥A EXZ FgHOE AR
A dste RCS HeE Fdse o8 Ry
ol HAYH AREXY EF AAE A3 7
3 BgHoE foE 2EYLY AREISY A
FEx e WAE AR LH, AHoR AEY
ol HAEAHOE A FIEAFIEEHN RCS
HE g Aojsts WS A A

I. gelgl

0H

IR 2= HIMY ZEET =F

2BFLE F70] Lo YAY A (source) 7}
Aol id Wolx d&Hor FXH g 7
F+ I BEYFE f(x) T AL o FEFF
s FAEE AN FAAE I¥ 15
Z2E FRANM b o] XEAT)

L2 .
Sy = k[ flx)e™ =4y &)

A71N ve 4FEE 0 B2 99 FF B
" ko wiAo] Ze HgFoltt p=—2m/L
3 wu=kLcos$/2nE XEEHHE 2 (3)L v
Zro] Hth,

S =LE [ fpye ™ ap (0

One dimensional
Source distribution

AN

-L/2

T2 ], dx9 AAREE 98 AT A%
Fig. 1. Coordinate for one dimensinal source distri-

bution,



A (oA ARSE o ol IR
F(w) 2 99 line source W 98 F(u)
= Ap)9 ol o8 AAHE, FIHSE null

A& 2 9138 lobed HEE vehdth

Fa=[" Ape™dp (5)
nulldE = lobed HE 22 REFHOZ g
EUE #e Flu)o tsd o] dusid #
%lq_[Q]-[lI]
__ . _Sinmy
F(u)—c—m
ﬁ u u
n=n (1— Uy JUm )( u,,+jvm)
N 2
_ [
(= (3))
(6)

9718 n2m, n#,=1,2,3,-°] N=N,—n,
+12 Z(perturbation)® u,9 HFE 9n|
&t w,# v,< Dolph-Chebyshev #Hel7hg Tt
FA7E Taylor'"e) A4H wEde g A3
3t 7ol o8 7 £ itk & Y99 e
Flw)d 278 9= FA= 32% o, 2 v,
< T3ke FHolg & F Utk A4 o, =0
g 58 u,2 ¢AS mlld Z+e obedE g
g9 F9, v, #+0°% nulld Y mAe dip
e ZEE 89 F(w) 9 A7l uggdn #
+H0R YES AEE Y Fl(w) & p3
A Fi F ()& dA dipgtolgt FIM 2
ArE e 2ol sy

N,
E(X)= 2 (In(F,(X)/S,(w)’

+1In(Fy(X)/Sa(w)l?) )

AN X, = (U, V))olH [& WHEIFE 9
vl@g. 18X p=an, -, N, p2del9 U,
:[Un,y'“, UN‘]I ZE]—_’L V[:[Vn:,"', VN,]I

Y GaE Y Aojst 1 38

& et 9 astere FRA s I
Ax g dip#s Jellle S,2 Sy9 o whEA
Add F,2 F,a5e 72479 A8 ge3es
FEE Aoy HaAFHE AT Aotk 9
S E<eZ FH E7 Bt FE o §9
U8 vl 93 date daxe dp d&
F(w) 8 Z7171 Adad 9HEyHE 284
AgFE Hastste A2 v Ao 93
oz},

T

to fie e

S 6 sy WO

—u

Xi=X—a;- H(X,)  V[E(X))]
(8)
714 0<a;<1°% H¥ Hessian FEE 9
vtk 24 4 (6)M C=1, n=12 F
L N=1022 F™ 2FH94 10709 lobe7t
AE + At Sy-w(wE -0[dBIE FX
Sua-5()E -0[dBIZ FH o] ZXANE wE3}
T Fw9 271 U=luy, up,, upld V=
[vg,vs, 0619 BAPS FIEER o]
A 27 e Uy=I[1,2,-,10] V,=[0.01,
0.01, 0.0112 F3em 2 (8)d] <& urExo
E ASHEEN 4 (7)Y 343857 £¥E F
ok ojgf e=10"°2 Fth I ZAAE 1d
2(a)e 2o
8 F(w) 9 377 42 AHAH A (5)
o Apv A Feldugd o3 782 5 gle
m oolf ApE teHd Fol FEdFs dyz
x¥g 4 gtk

D= 3 D,

—n<psnw 9

4 (58 4 (6)oZRY Fy): BAsz ¥
HAANER F(w) = Fi(w) — jFy(w)E Y&
3 & en 4 (92 4 (5 WS D,=
D' .8 BAZRE F(w)E oS 7o) BEF
B @ e vehd 4+ 9ot

293



B PRI K 10% H25% 19995 4B

sinz(u—n)

O

(10)

AN Fm) & u=nd 9 F(w)9 EE3
wels 9 ANARANN  F(n) =22D, ) BA7}
Aot 4 (98 A44¥F FFAAE ags

Ap)= zo(a” cos np+ b,sin np) (11)

7} =H9 w0 A$E D,=(a,—7b,)/22, n
=09 A%E Dy=qy 2 E 4 Yot g 4

(=]

: Controlled pattern with dips
""" : Controlied pattern without dips

| F(u) I [dB]
g8 8 3
|

A
=}

L9
o

00 |
314 0.00 314

J8 2. A8 g g8 Aog s n)My
A

Fig. 2. Controlled patterns and nonliner distribution
functions by optimization technique.

294

(6)22RH F(u)=F(w)—jF,()& AR
2R F0) = 27ay, F(n)= n(a,— b, )i—t.’—Ei
TEFHF A (1S AN & Utk oy 4 (
SEREH NE Rz € & gonz nZNs
+1¢) 3% a,=5,=022 A=Y o] A=
«FHAA AT Y WA nulld 2 dipB e
A3t hsE 9uEg. a=N,+19 ¥
AME u,=n, v,=07} I8 1 lobeHe L 4
(6)22RE Csinaw/7us FHE w2A P
19 2()9 Fw)22E A" 4y, a, 2 b,
L2RH ApE I 242 19 2 B
Aot AFHCE I 2(2)9 HHE Y8 19 1
g &2 PEE pdY9olA I¥ 2 7L ¥
Ej7h "k

a9 3(a) % 2ol ¥4t 5AE #E &4 v
73 (inhomogeneous) ™AL Azts] Bz w4
EE Ze AEAR] HAWL 92 AFE A
drt 9= ?J*}El“‘ 29 x+deAbole] Q9o
A s T3(b) e NZEERTE B
g 5 9\13}. AN dee EYF Polg 9wt
B S(x, 0, 0)=¢,(x,0)—sin’2 8 E-3y
o} H-Bst Ztzbo) tig nl& shAbA$E ot
un)

_VS(x, 0,0 —VS(x+dr,w, 0)
E VS(x, 0, 0) +VSk+tdr,w 6)

(12)

dVH:

elx+ dx, o)V S(x,w, — e (xWV S(x+ dx, w, 6)
elx+dx, o)V S(x, 0, O)+ &,(x)V S(x+ dr, w, )

(13)

38 3(b)=HEH thi3} o] AdE $ gk



[1—(an*1(I'+dI)
1+ ar (I +dlh)

I'=rexp(—2kV Sdx) (15)

r=dr+ (14)

9 AL A (12)9 4 (13)¢] YA g3 7
o] ZAtstdrT
de, (x, w)

d?’Ez_ 4S(x, w, 0) (16)

e,(x, w)—2sin’6
drH’v - 4€r(x’ (U)S(x, o, 0) dE,(x, 0)) (17)

4 (108 4 (15)9) BAZRH E-¥3 2 H-
B3} 2z el Thed 2 Ywe) fEIT.

AL — o Sxw.6)r-(1-IH-4 (18)

.
&,(x,w)

AN

I <

T0,,6) «—

=4
~

38 3 (a) 24 2AZRE dFuaAsy 2y
(b) wiE9 x& x+dx Ao} FGoAg
Bt ol g 57HIS S EL
Fig. 3. (a) Input reflection coefficient model for a
dispersive medium.
{(b) Equivalent signal flow for reflection coeffic-
ient between x and x + dx inside medium.

ARY A HE Aol I $8

‘19 3¢ ri(x, o, 0) = tanh [ I'(x,
w0, 0] FH x=00149 YFuAASE o)
et s thed 2ol EPT

. L x
riQ.e 0= [ 2 expl -2k,

(19)
VS(x', 0, 0)dx']ldx = ¢ "™F(u)
F= [ Ape™dp (20)
f(p)=-—§§ (21)
Q714w pe IS ol AEHYY
u=—k fLV S(x, w, 8)dx (22)
T Jo

fx\/ S(x', w, 8)dx’ 1
OL - _7 (23)
fo V3(x, 0 0)dx

p=2r

ghek ALY GE TN AEAA x o F3
T ¥R dYUAASE FEETE 4] (6)2
ZRY d3te HEE PEANE w, F 0, B8E
T F 4 (D3 4 QD)EEYH BEEEF Ap)
g AMNE F A AdE Ap EEH S(x, 0)
E QA AN F QIoEZ o FAHL A
o3 WEde FAEE Fdste HAHo £ #
Aot wEbA YoM AFE £ dpelMe FHL
d3ke gAY HEe 9EA e vy Ay
2 BXE FAE Aol B 4 Atk dEz2
FAto] ERjgte AENZE A7 2l QAR
e 0°ol AFLHMZE APFHN ¢, (x,0)E
FoT ofEA] HE MFHEE B £ %o 4
@21 Ap)=dlInZ(p,w))/2dpZ & F Ut}
A71M Z(p, w)E pAHAMY FHF 2N E
AYHEAE gV} o] A4S F(w) = 43
AAE T, 0,009 278 Jusid 4 (20)
9 ANE AAZRA I'(L, 0,0)=0F BHEA7)
B 29 JdUPA WENZe QYwMAASY 3

295



WETHEPRAGE B 108 H2% 199% 4R

0.4
—:Ns=4
---:Ns=12,‘ "
0.3 1 i i
— . H [}
g B
=02 / '
2 !
U H
— 1
0.1 "’ ]
0.0 v ‘v" v ‘\’ YW
0 5 10 15
7
(a)
20

-
o
L

N
'S
A

Normalized Impedances [Q]
o >

-
o

0.0

-3.14 0.00 3.14

——: Theory (Ns =4)
=5 e 2 - port analysis

Center Frequency : 5 (GHz]
Line Length : 2.46 [em]

’goz
0.1
0.0 ~ . ¥
2 4 6 8 10
Frequency [GHz)
(d)

32l 4. 4-section YHTEA WE7) HA e HLd
Fig. 4. Examples of applications to 4-section impedence transformer.

718 dulgt. 19 45 SR Z,=50
[(Q]3 Z,=100[ Q1% ABAAN7 98 S
lobedl BAXNE ZH= 4-section AMAZ YA
HE7IE GAE Aol s ANE AFE Ro)
I U 94714 FHddue WaxNEL 0052
Qo8 4 6)4N n,=1, Ny=4 9 n,=1,
N=12 9 ¥ 7}4 A%E 283Q9L C=1/2
“In(Z,/Z)E FEEN n>43 #>129 A
T 244 AFdE du g 252 s 19
I v,=0E FAh I8 4(b)= 4 (11)E AL
gt AR wAY FXFFE v Aoy 1
4 4e An=dlInZ(p)]/2dpE Ag3sHd
$9E EAYHEAE Holx Utk ¢ duuA

296

HE7)9) = G Aol 98 Y M)A
EEHE FA0 We dalold B} Noow 2
AR A SAYYU2AI G0k sy
A SAYYYAE A% BASEL T
22 WKB 37} 2AHHoE 9=soa 27,
4 QD9 277t AL5E e Fos
BEA7A 2ad me duux =
2go] A% Hejrt @ o AY AUsA =
o I3U4 N,=129) Ao BEo] E4Yy
da Z2do ERste 2ALse) 98 JPe
AN Wil & 7129 JYH TP b
AL W 3A ¢SS ¢ F Y N,=49
A HRY SHALYRX profile ASHQ By

[oT L <

A
o



0.4 pmme e

0.3+ - Exponential Taper
-~=: Modified Dolph-Chebyshev Taper
(Ns=12)

| F(u) | [dB]

©
e

o
=}

(a)

2.0
g g
§ 1.8
[=
s]
0161
Q.
E
T 14
N
®
E12-
[=]
z .

L

0.0 0.2 04 0.6 0.8 1.0
x/L

Y G HE Aojs 1 34

0.2
\ '
' ;
\ 1
\ H
\ H
2014 H
— ' ]
. 1]
'-" 'l,‘
0.0 T
-3.14 0.00 3.14
p
(b)
04 - Modified Dolph-Chebyshev Taper (Ns=12)
11 L=1[cm]
0.3 Nl
NN
~o02 \
0.1
L=2[cm]
0.0 / A
0 1 1
Frequency [GHz]
(d)

J21 5 "ol AZ AAde] HLq
Fig. 5. Examples of applications to tapered line,

g 2 HER MR BA4E AAT £ ¢
o 19 4dv THE SAYEE2E weAe
e,=10.2, 71¥E°] ©=0.635mm¢ wlo]3m
EXEY AEE FEIL 9 FLEGddA9
AAAFE 4 (200 ~(23)& AHg3t] Uerd
AOEN FAFHATFE 5GHzE FAY o7)A
date FHFENE ZTE 37 YaMe 4
(22)25H o] L& FH3] ZFIDEA 715
A gustd Foige JEAHE TR g%
S 7499 I¥9 @)y «wg9aMy H8 H3e
Fag oEAN HE vFHEH LY ¥5E =
#H7] wZolth ¥HERd o3 ZAAY dol=

<

L =246[cm]ol®} 18 4(c)9) HAd sgst= A
ZE 600709 segmentZ E&sle 2-XE 43t
2345 19 Add Bhth 94449 gua =
EYS Ze 99dA ¥y 7EL 9% ® 3
o] EAQ B Holy MZon, N,=12
A A A Holw 2 AP Fo4rdy
B A9 Dolph-Chebyshev Blo]® A=) §A4
& I¥ 5 E{h 19 5(a)= AE lobe
HE-E B Aojtk 1d 5(b)e 74 BExd4
E B¢ Aoy I8 5(c0)E $AY duur =
EZE B Aotk 39 5(d)e Fag d9dA
L=1cm%¥ 7%% L=2cm¥ 7% Dolph-Che-

297



MERERBWAIGE B 108 H2H 199F 48

byshev Hlo|HMZ S AHAALE TAG Ao
ZEN Zoj9] Wzl g3 FH EAL 2HE
F ASE HolT itk waty 7|29 HolHMz
AAe] Hls Boh d¥HdE JhAn 43 EXE
A 28 F s AAeld AM I A
< 2& F Utk

3-2 2E§ THo| Azt W Mo

BAR}Y xzBWBFNN 25 WEFLE TS
o gl 2EHY YAEE EH ARE K714
713 ARE vA] ARAE AT 2ERY B
M2 (edge) FEo A¥E &A=z HA3) &
EAA 718 EME ARE FolL, TEHUY
A BEAEA f71dHE AR A 898
ARHE S Eo)7] A AFgE EEAIE AT

FoHE 2 98 bistatic RCS HES
7] A AREEE AFFoE FAs1, 7§
B3 ZARE AMEste O A" ARREEY
B AIREE ZAASHAT. o AHE TM Aghl
3k ZAnk 23389924 bistatic RCS e} AL
TE Aol dsixxz S Hemy & ¥
I AREE P4 TR = RCS ™
Aol WAE null A AEE A g3} o] Fo]
A,

E-®3te] e, LY % (—L/2<x<L/2)
£ = 2EY HREREHY AWAE Oy 2
o) E@d}

E$=—]Zl _Lijz JLx) H P(klx—x1)dx

(24)

ol k& FHFolX pv AFUYPLot o
Azl =& 135, HankelFel 219 98
2EQY FHYA (6,=90°)H= TMa] gt

298

bistatic RCSY #HF A4 b3t 2o

o(¢) = kT% | f_Lzz J:(x) exp Gkx cos g)dx’ :

(25)

p==2nx'/|L3 wu=kLcos¢p/27 08 X338
B, 4 (20)& v o] gt

kw2772

r 2
o()=—"1| [ T(#) exp(~ it dp

(26)
7)1 Hrhx gte] HEuHAL 2 (5)¢
F(u) s Z2ed J(p) & Ap) ol B3dch
T™M3 (| EL1P=1)7} L=64% SATH 2
Ege] 302 YA A$ 47189E RUAE
1% (x) & 4 B28,E AMLste Galerkin
el o3 Fatgeh 19 6 AT 1Y 7 WAL
747k AFUES A7) ResHE bistatic A

16 FoIUIE oL T oI
14 | Current produced by a E-polarized
111 Vim plane wave ¢ = 90°

! [

12 - T

Current (mA)

e A S . Bt
-2 -1 0 1 2 3
X (wavelengths)

D2l 6 9ATA 2Edd $71d BY AU
(----), 30dB sidelobe® T3+ bistatic
RCS #H¥E A% HAstg ZHARIE
{(—), 283 FEHOZ 50dB sidelobeE
E3l= bistatic RCS HeS A3 3
g BRAFEE(—) ,

Fig. 6. Induced surface current density on perfectly
conducting strip(----), Optimized surface cur-
rent densities for prescribed bistatic RCS
patterns with 30dB sidedbes(—), and with
partially with 50 dB sidelobes(—).



40 4} Incident angle=80 ¢
30 4} Strip Width=6 A

0 30 60 90 120 150 180
¢ (degrees)

a2l 7. ¢AxA 2EY| tid bistatic AHEHE
(----)3 30dB sidelobeE wHEdle= FAE
HRA(—) £ REHOZ 50dBE sidelobe
€ 2= & 4 He(—)

Fig. 7. Bistatic scattering pattern for perfectly
conducting strip(----), synthesized pattern
satisfying 30 dB sidelobe(—), and 30dB
sidelobe pattern partially with 50dB side-
lobes{(—).

g vehd Aotk Jd 7 44 N, =99 #
99 sidelobe”} mainlobeell ®]&} 30dB REE A)
olg Heloltt 1 7 F2 A4S FEHLE 50
dB sidelobed Zt& Alojd #dolty (v,=0). 4
71M Aol main lobe®l 27 FATAE 83
dB #4a® S B F Uk ole tedl 4¥d
TR AR % Adoltt I TAR A
o #yedlle Fzadc T A% 27|

e
K
i,
Y 1>
¥
i
1J
iy
L 0
o
)
o
fu
e
o
I>
mt
)
of¥

_lgr
B FAw A fAE 2RE 92 &
AT ol BN, AEYAS ERAY
R{x) 7} AN ojok st o= sjskzer Ayt
o 8 $EB OSF e BANOERY AN
g 5 9o

700

AxY A4 HE Aojst 1 34

[ ]
o
o

Sheet resistance (€2/square)
_ N W s
=] Q o [=3 [=]

o o (=] o o o

]
w

|J
o
(@)

—_ v v
2 -1 0 1 2 3
X (wavelengths)

. AT HFEE(30dB sidelobeE THE

e A (—)9 FEH0 2 50dB sidelobe
)

g 2= A%

)

Fig. 8. Normalized resistance distribution.(Case of 30
dB sidelobes(—) and case of partially 50
dB sidelobes(——)).

60 —
40 || Strip widtn=61
20 |
< 0
)
T 20l o~
B a0
© g0 ]
-80 |
-100 |
0 30 60 90 120 150 180
¢ (degrees)
a2 9. YAkl wE bistatic AR (5E AL

(--==), ¥AF 120° (—), 2382 YA
150° (—))

Fig. 9. Bistatic scattering pattern for variation of
incidence angle.(90° (----), 120° (—), and
150° (—)).

7

-7 __ 1 2

a9 82 pol s AqtEE AFEEY

_o|{_|‘
£ orir o

bt Lty

Bl Aeojth, 1¥ 9= 30dB sidelobeE %}
48 gyeem drpzte ®mE bistatic

ot > I

Uerd Aoz dde] sAxde

299



BETHZPRAEE 105 H25% 1999 45

$2 FAGT HlWAIY 9L F& A2
A2 g 23 9k 287 Taylor'™sl
HARYe] 8l bistatic ATHLEL AT 2
e R E I ER e

Ardte Ade 28l HEF sidelobeE AN

=
% 9ee ¥ 4 Ao
N2 E

2 d7AM = collinear HIE e LFe) Uz}
IR FA HEE zhe gaE Hye
3t Hulo Heoz AT 5+ 9=
AAEtAT dats dad Ju g BE:AIE o
A WA line-sourced REFFE A5
A FAAL 1 EgAS Bolr) g8 B
e ASARY] Fo5 9FA BAY

©°
= L4
g AT 73 2EHY bistatic A )

> e

tlo mlo

i’

ra
2
2
=2
=
2{_:4
tju
1o
b4t
A
o
o
2’3
e
At
oX,
-IN
i)

ot FAHE lobe HE Aoy

[1] Lord Rayleigh, “On the electromagnetic the-
ory of light," Philos. Mab. 12, pp. 81-101,
1881,

(2] J. R. Wait, Electromagnetic Waves in Str-
atified Media. IEEE Press, 1996,

[3] A. G. Tihuis and C. Vanderworm, “Itera-
tion approach to the frequency domain sol-
ution of the inverse-scattering problem for
an inhomogeneous, lossy dielectric slab,” IEEE
Trans, Antennas Propagat, vol. AP-32, pp.
711-716, 1984.

300

[4] H. D. Ladouceur and A. K. Jordan, “Renor-
malization of inverse scattering theory for
inhomogeous dielectrics,” J Opt. Soc, Amer,
vol. A-2, pp. 1916-1921, Nov. 1985,

[5] D. L. Jaggard and Y. Kim, “Accurate one-
dimensional inverse scattering using a non-
linear renormalization technique,” J Opt
Soc. Amer., vol. A-2, pp. 1922-1930, Nov.
1985,

(6] T. J. Cul and C. H. Liang, “Novel appro-
ximation for inverting the conductivity profile
of pure conducting medium,” Electron, Lett,
vol. 28, pp. 1349-1351, July 1992,

(7] A. K. Jordan and H. D. Ladoucewr, “Ren-
ormalization of an inverse scattering theory
for disconticuous profiles,” Phys, Rev. A,
vol. 36, pp. 4245-4253, Nov. 1987.

(8] D. B. Ge and Lu-Jun Chen, “A direct pro-
file inversion for weakly conducting layered
medium,” [EEE Trans, Antennas Propagat,
vol. 39, pp. 907-909, July 1991.

[9] W. L. Stutzman and G. A. Thiele, Antenna
Theory and Design. John Wiley & Sons,
1981.

[10] T. T. Taylor, “Design of line-source ante-
nnas for narrow beamwidth and low side
lobes,” IRE Trans. Antennas Propag., vol.
AP-3, pp. 16-23, Jan. 1955,

(111 E. J. Park, “Design of nonuniform trans-
mission lines with arbitrary reflection pro-
perties,” Electron. Lett, vol. 33, pp. 1963-
1964, Nov. 1997,

[12] R. E. Collin, Foundations for Microwave En-
gineering, McGraw-Hill, 1966,

(13] J. A. Kong, Electromagnetic Wave Theory,
John Wiley & Sons, 1990,

(14] A. Ishimaru, Electromagnetic Wave Propa-



gation, Radiation, and Scattering. Prentice
Hall, 1991.

(15] R. W. Wang and V. V. Liepa, “Reduction
of the edge diffraction of a circular ground
plane by using resistive edge loading,” in
IEEE 1985 Antennas Propagat, Soc. Int.
Symp. Dig., pp. 769-771,

1997 24 FoFHsta A
E3HFEAD

19993 29 FLFAAEY ey
AR e (F 84 AL

T B AAE FAHAY, 1)
olagy Az 2Ydy 2 A
A

ol

Ay U HE Aojst 1 3&

[16] C. A. Balanis, Advanced Engineering Elec-
fromagnetics, John Wiley & Sons, 1989.

[17] R. L. Haupt and V. V. Liepa, “Synthesis of
tapered resistive strips,” [EEE Trans. An-
tennas Propagat., vol. AP-35, pp. 1217-1225,
Nov. 1987,

%9z

19833 29 Foli&y HaA-FEn
(F8Ah

1986 9¥: ISy WEgd A
282 F A AL

19909 29 T & oiEgd A
R EE L))

1996 19~1996 124: 1] Cal-
tech 4924

19903 ~3A): FLFAU BT AATER X IF

[ FALH AAF)E 2 Y, mlejazs d4
MZ 2 32MA 5

301



