1990% 37 BFLBEERGE L 21 % # 3 % 1

AL 90-27-3-1

TE Abstel o5t $4 #x Axpabel 4522

(Current Distributions on the Infinite Conductor

Grating Plane for TE Incident Waves)

& ® o F oH Oa™
(Heung Soo Kim and Sang Seol Lee)

E B

73 4 =A Axgel TE37} QA W) 253 fof] 77l5e AFE2L
W3} moEy S OI%EM Railog

£E3 7o) 7hAe] 0.06A~548] AAbde] f718e AFE Lo s Qlabze] wE wstep AE

| A 2B Fo w7l 0.4~0.8% 2EF A AFEEL H3E AL o Ao B
PEsh7l Al k2 ol old Aot wlmd

sAE oodal A

e

Abstract

When TE waves incident to the infinite conductor grating plane, current distributions on the
strip is found by the spectral domain analysis and the moment method.

Current distributions on the strip as the parameter of incident angle of waves are calculated for
the grating plane of which strip space is 0.05 X\ — 5 A, and of which the ratio of strip width to its
space is 0.4 — 0.8 . In order to varify the validity of the present method, the numerical results
are compared with other method.
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The waves incident upon the conductor
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Fig. 1.
grating plane.

wepd Qlabstel A A HEE chgAen
Zol 215k,

Ht=9_ H - o *otzsing+ 2cos6, 1)
E(=E° (3'( cos 052 sin 0)_ejkoqxsino+zcose) (2)
x-y%3W F =002 AA A NG AHA

278 47 chgat 2ol Foldleh,
Ex(x,y,0") =E:(x,y,07) (3)

TE JAbstol ik 4 -

(330)

A

i

ez

H,(x,y,0")=Hy(x,y,07)

Hy(x,y,07) =H,{x,y,07)=J: (0 EAI 5%

£~EQL AT A=A o)Atz EL o} Algksl B
oh-g-of A4S &g
Ei(x, vy, o) =—Ef(x,y,0) (5)
A AR Jo(x) ol =s)

of o) F7id 2% A&
Atgbate] AAYL thgos

D2 Fol 75,

Ef(oy) = (et wi) [ 50010

V(k°|x—x’ ) dx’ (6)
oA 71 ket AFFL stroln pe sbE H9H
25 veldiel, HP = 2% Hankel3solth.

e} g4 £l Hatol the FEAUBES Aol
o},

£(8) =jm f(x) e**dx (7)

(00 =5 [ T(8) e ag ®
6)4 (A lshod M Bsh chgat Bol & 4
gt

B8 = [T E2(ey) e dx o
@A qeam ched e et

E$(B) = —gp (Ki=g)" L(8) 10
A714 I (B Jy(x) o Haksl deolnt

seg AR FA4E AR U0 104 9 4
% Flouquet =& %2 Flouguet harmonics ©°]%&
dhol ©heat ol Froh,

Bi= ko sin 0+ £E .1, 1=0, %1, +2, (i
0]7]4 1€ Flouquet 2= ¢ Holrh uats 3
vhel sEgiol o ARHAA L kgt Pk,

E2(8) = —gf (k§— gD 2 (8) 12

213 Zol £EE FrIHog widste] A
A5 o) ZSol sl Ef(x) & QA4 2ls
of chgat 2ol % 4 Utk

B3 ()=~ 5 (=81 T (B) e

(13)



19904 38 BWFIBERLE

1340 (22413 (5419 AAzAL ALstn] o}2A
< o=

oo DB T (8) e P = Earconf e ot

0 i
—d<x<d (14)

A714 T (8) e AF2 Jdehll nlRe) gHgol
3 olAe T4 Yoz e 2ol FE

I ()= B Invfa (3) (15)

3714 L3 fo(x)-& 22t Alget A F45 o
ellle] o} 7] AA F4F oS3 o] e}

fn (x) =’ O7/ 9% —d<x<d (16)

ol

(15412 Fourier Wl 3t3}ed (1441l o

g 4 sl
2%0 P DY In'f](ﬂ,) ce X =F, . cosh - @ K0SINOX
1 n
(17

o 7] A E‘(ﬁ)—‘% fa (x) 9] Fourier #3le]c}
anAlel okdell £, (x)e FAds £ (x)E
A7} EAlshe F7boll e HEohwl ohgA]

2

a1 =]
st =
KR

=3

D T 0451 1a(8,) T8 8,) = Eocost T lsind)

m=0, £1, £2, -, 18)

184 gz velled ohg3} 3lo] & 4 glev

[Zmn] [In] :[Vm] (19)
of 7] 4]

Zan= g D (41 (8) -Th (B)  (20)

Vo=E, cosﬁ-—fv,",‘1 (ko sin8) (21)
o}, _

it [Zmn]2 NXNO o}z, [[]34 [Va] &
7k Nx19) Bz [L]e ooz 38 4
e

[In}=[zmn] ! [Vm] (22)

@A ell A 73k Al Ing (154 el 228
Aol BrsE WFE FY 4 dsh

= Abet AAlE (32 FE gt 3R] A
el

Ei(x) - — Zz Zn ;(kg_ﬂlz)!/z,ln.?;(ﬂl).e—JBz_x

(23)

et

(331)

gaXE B3 WK

as
A

28 1ol hebd vhsh ol
sZ F7)1Hoz 733 ubEdsln glong s
o] oloje] EAolel HAA+ exp(-jks-sing)
B 34 s
AL fx)eh 7+
f(x+s) & % F

Ade et Rt

flx+s)=1(x) exp(—jks-sind)

7k

rlo

=
£EYE
(2]

g N

1=]

rﬂ

o
1l

e ad

ol Wolth & @alol el 44
a3 Aol HAAE

5 Age AAAe @

it

BE

s ok g
o) x.
oli o] &

(24)

=
=

AAbshed] ool 71 £ 72 /2
AL verdeh

249412 A RLA
< x < +s/200 A8k 328}

Ak
. Ak
1{V/m]

a8l 204 28 gAE 22
~5a7t21 2] Azlel djsled gjapzbel W gtol
FEz5 eb ok ofuf 2EH
vl (=w/s)+= 0.58 3rh,

72,38 22 E3} 7HAol el wis F
o Agoleh olwlel AFYLEE abzel Aol
weh AFH8e Fas e ASE o 4 dx, el #
Zye oA Aot =3 b 4Ho=
JabE sz Eab A el Wil BAIglel FIAF
o zr\sh #EA A 2eE % & AUk

134,562 ~EZ0] zhAe] oF ghulAql ¢
ofch. o714 ok 474 YAk A9t Y 22

[ (x)
1.
4 -
0.5 - U E—
1 ,,/”',r llll R e g
| TN
I e
b
—0.5 0 0.5
(x/w)

J8l2. S=0.051 ¥Yu) AFEZ
Fig. 2. Current distributions for s=0. 052,



4 TE Atstell o3t 53 dd Axabe) HFE T M 9+
i) {de(x) |
0.5
I
o . ,.-:’:'Z",‘jj)":““"— T
A R
—0.5 0 0.5
(x/w)
O8I S=0.51A 2 o AFEE J86. S=1.51A 9] ASEx
Fig. 3. Current distributions for s=0.5A. Fig. 6. Current distributions for s=1.5A,
et | e |
J3 4. S=0.751 Udull HFHZ a7, S—21 AW HERT
Fig. 4. Current distributions for s=0. 75A. Fig. 7. Current distributions for s=24A .
60 1 i |
v :
] TN :
0.5 0.5
] [T 4
VLT ]
1 F 60° T 1 60 0 30°
1 e T e — i
—05 ) 0 0.5 -0.5 0 0.5
(x/w) (x/w)
a5, S=21 Adu) AFEEL 0% 8. S=51 dul] HFE:
Fig. 5. Current distributions for s=A. Fig. 8. Current distributions for s=G5A.
E ol ¥ 2 99 glapzte] dYsloi wfH B 2olew ekzke] BES T
£ b otk 22 el Aol kg A Wl A 29E b 4¥oz YAE W AEY 79
Fo 277 Aeisk e e & 4 Qdew Aol A Yoz Fn AEdsl 2L (,44~0.8A
ghabd ol o sl MRge A4A g 2 g% W AfEE wislolch A~EF 719 744
28) 7,82 2EY o) DAel Fog olgel 4 of WG F9 w7} 424E AFUE Zren o
Solek kA o] WolHol whel {9 e 743} o},



1990¢f 3 A BWTFIBFHRGE

[3xdx} |
] 0.4
j /“/ \“‘\
g 0.6
0.5 4 T
] o8 ™
/'/// R\\.
.-'/" \
0.5 0 0.5
(x/w)
389, 2EFS A g £ vl (=w/s) 7}

0.4,0.6,0.8%m 8} HFHEL(s=2)
Current distributions (s=A)for the ratio of
strip width to its space(=w/s) ;0.4, 0.6,
0.8.

Fig. 9.

232604 3G 9hH e AFELE Adelr] 4
z g a2 AolA Flouquet mode 4 L3 adgde]
30 ol 4oz g o AFRE IA
< 108 F71 AA
& #7438 FolEol L=50

2 93ieh N91

z‘ﬂ.

71-

2o A9 L
Al kst .,

g of edFo A At gy e el S 53l
7] $18 K. Uchida &°l A4k A o}®st »]sesled
3 1ol veldel Z 1A e str) 43 QA" o)

<8 7MA & dslAo g stz E3 71749 vl(w/
s)E 0.5% sl A AFEZ AAE gzt
2 AFozd 4Fee ghos vehelet
ki3 1. otE ubdlol ok A e} vl
8=0° s=2A, w/s=0.5
Table 1. Comparision with the result of other
method.
6=0° s=A, w/s=0.5
o] ool AlAgE | o} ubHol
(x/w) ah o)) o8t A ojgt A=z
0.0 1. 00000 1..00000
0.1 0. 96505 0. 96521
0.2 0. 86235 0. 86279
0.3 0.69711 0. 69715
0.4 0. 46798 0. 46781
0.5 0. 00017 0. 00000

(333)

Bk g3

5
1ol viebek wps} 3Fo] of Aol A4 aby
ol elgh Abe o8 el o Azt Fo U
g Boluf of cifol A4l ubile] Eldal g
Skl
v. Z 1=
A=A ol e F43 71 229 Az %
#oll TEZ7} QJAbd w §7)sle A5 325 A4
shad et
Ao AEY 4zt $7 FE8 g A
275 AL £T70e s $¥she] Adshe Wy
< e 5 ok =g Ad7A A7 @4 W
He 29 Fo| el vldted ot 2o AL
of 8% 4 & ZAA A4k el
o] AfollAe £l AEYSY Fr14E o] &3l
~HE g W 2E we HEjuH
2EE 3k 74A o] shabo] wldte wjg 2 7 9ol
= Aol shgsict
2 Xom

J.H. Richmond, “On the edge mode in the
theory of TM scattering by a strip or strip
grating.” IEFEE Trans. Ant. Proc.. vol. AP-
28,no. 6, pp. 883-887, Nov. 1980.

C.M. Butler and D.R. Wilton, “General
analysis of narrow strips and slots,” IEEE
Trans. Ant. Proc., vol. AP-28, no. 1, pp.
42-48, Jan, 1980.

W.A. Walker and C.M. Butler, ‘‘A method
for computing scattering by large arrays of
narrow strips,”” IEEE Trans. Ant. Pro.,
vol. AP-32, no. 12, Dec. 1984,

C.M. Butler, “General solution of the narrow
strip (and slot) integral equation.” IEEE
Trans, Ant. Pro., vol. AP-33, no. 10, pp.
1085-1090, Oct. 1985.

R. Mittra, R.C. Hall and C.H. Tsao, ‘‘Spetral
domain analysis of circular patch frequency
selective surfaces.” IEEE Trans. Ant. Pro.,
vol. AP-32, no. 5, pp. 533-536, May. 1984,
K. Uchida, T. Noda and T. Matsunaga,
“‘Spetral domain analysis of electromagnetic
wave scattering by an infinite plans metallic
grating.”” IEEE Trans. Ant. Pro., vol. AP-35,
no. 1, pp. 46-52, Jan. 1987.

[2]

(31

[4]



6 TE slAbstel o 78 A Axde) d{ex FHdE S

2 & B N
£ B K(rgH) F B A (FEgA) #2265 Foik B8HW
19554F 10H 4HA4. 1978%F gk A gerldta ARFAE
et AAEAFEH  F9 &3t w4

19804 grekoiehyl Mg Alge
2} Zof 19874 gHokol okl A A
Algehat wbalabd -8, 19874
~#A AFdst FAgSG =

R R P IS

ol i

w2
o
r
a

(334)



