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Abstract—We studied the diffraction of E-polarized electromagnetic
plane wave by two parallel slits in an infinitely long impedance plane.
Analysis is based on the concept of Kobayashi potential. Imposition of
required boundary conditions leads to dual integral equations. The
dual integral equations can be reduced to matrix equations with
the infinite unknowns by using the properties of Weber-Schafheitlin’s
discontinuous integrals and Jacobi’s polynomials. Matrix elements are
given in terms of indefinite integrals which are difficult to evaluate
analytically. The matrix elements are solved numerically. Diffracted
far fields in the upper half space are studied.

1. INTRODUCTION

The problem of diffraction of electromagnetic waves by an infinite slit
in a conducting screen has been studied extensively [1-4]. Morse and
Rubenstein [1] treated the problem of diffraction of acoustic wave by
using the method of separation of variables. Using the plane wave
spectrum representation of electromagnetic fields, Clemmow [2] derived
dual integral equations for the diffracted field by a slit. He discussed
the approximate treatment of two complementary cases assuming that
the slit width is much greater or much smaller than the wavelength.
Hongo [5] studied diffraction from two parallel slits in a conducting
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plane using Kobayashi potential method. In the present work, the
Hongo’s work [5] has been extended to slits in an impedance plane.
Kobayashi potential is an analytical technique for solving the
mixed boundary value problems and was developed by Iwao Kobayashi
in the beginning of 1930’s. The method has been successfully used
in solving various problems in electromagnetics and acoustic [9, 10].
The method uses the discontinuity properties of Weber-Schafheitlin’s
integrals and is closely related to the method of moments approach.
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Figure 1. Two parallel infinitely long slits in an impedance plane.

2. FORMULATION

Consider two slits of width 2a¢ and 2b in an impedance plane of
negligible thickness with Z; and Z_ as impedances of the upper and
lower faces respectively. The slit having width 2a is termed as slit 1
while slit 2 has the width of 2b. The distance between the centers of
the two slits is d. The geometry is shown in Figure 1. It may be noted
that (z1,y1) are the local coordinates for slit 1 while (zg,y2) are the
local coordinates for slit 2. E-polarized electromagnetic plane wave has
been considered as an incident wave. That is

E! = expljk(z cos ¢ + y sin ¢p)]
where ¢q is the angle of incidence. The reflected field may be written

as )
Br_ Zp — Zysin g

* = T 20T Zy singy eXP{Jk(J«"COS% - ysmdﬁo)}
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The diffracted fields in the upper and lower half spaces may be written
in terms of unknowns as

B = [T 01(6) cos (wu€) + 92(6)sin () exp [—\/52 - m?ya} ¢
+ " {0(€) cos (246) + ga(€) sin (16 } exp [—\/52 N nzyb] a¢

fory >0

B = [ {h(€) cos (248) + hal€) sin (208)} exp [\/52 - n?ya} ae
7 {hal€) cos (1) + ha€)sin (@16)} exp [\/52 - szb] dt

for y <0
where k, = ka, ky = kb, 14 = 2, y, = Ly, = ¥, 1, = £2. Using
the discontinuity properties of Weber Schafheitlin’s integrals the above
coefficients for slit 1 may be written as [5]

[e.9]

ke B
o= e Aty (6
]ﬁa ,%
92(5) ]/‘fa‘i'\/mCer OB J2m+ (§)§
]K/a %
hl(f) ]Ha+ \/ﬁg_ Z_ C ‘]2m+
JKa -1
h2(£) j/ia—i-\/{QiC_ Z D J2m+ (g)f
Similarly coefficients corresponding to slit 2 may be written as
’ Jkb + 52—f<cbé+mz:o 2mt
91(6) = — > Fudyy (673
Jkb +\/§2 = K§Cy m=0
hs(é) = Gy, 1 ()72
’ Jkb + fQ—HbC_mzo e
ha(€) = = > Hody 3667

j"fb_‘_ 52_/€b<-—m 0
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where ( and (_ are the normalized impedances of upper and lower
faces of the impedance plane and A,,,, By, Cm, Dy, Enm, Frn, Gy, and
H,, are the expansion coefficients to be determined.

The boundary conditions associated with the geometry are

HL = H! for |za] <1 (1a)
y=04 y=0_

HY = H! for lxp| <1 (1b)
y=04 y=0_

E! =FE! for lze| <1 (1c)
y=04 y=0-

E! =FE! for lxp] <1 (1d)
y=0+ y=0-

where superscript ‘t’ stands for total. Boundary condition (la) has
been used. Relation x1 — d = x9 relates the two local coordinate
systems Using the additional theorem for the trigonometric functions
and then comparing even and odd functions, following is obtained

1/°° Nﬁ] {91(6) + h1(€)} cos (w4) dg

b / [ & - “b] [{g3(&) + h3(&)} cos (xa&R) cos (de&R)

—{94(8) + ha(8)} cos (za& R) sin (da& R)]dE

2jKq sin ¢g
— a> 7 2
1+ ¢y sindo cos(KqTq COS ) (2a)

and

1 / > Wﬁ] {92(€) + ha(€)} sin (248) d€

4y [T Ve =6 onl©) + ma(©) sin g By sin (4 )
+ {94(€) + ha(&) } sin (z4€ R) cos (do€ R)]dE
_ 2K Sin ¢g
1+ (4 singg
where d, = g and R = ¢

Expanding the trigonometric and Bessel functions in terms of
orthogonal set of Jacobi’s polynomials and using the expansion formula

sin(kqZq cOS ¢p) (2b)

Fn+m+1) Jonrmel)

T(n+ )0(m+1) ¢ Py (@)

z ™2, (V) = Z 2(2n+m+1)
m=0
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where p)'(z) is defined by

= Fn+ 1)I'(m + 1)x_m/2 /00
0

" T Ttmt1) I (V2E) Jantm1(€)dE

following is obtained

Ve =R @ 1@ Dy (© Fe

1
r Ve [19a(© 130 Ty (6R) cos (G R)]
1
5 | [VE—r] [ +ha(@} o, (€R) s (Ao )] e
B QjRaSin% Jant1/2(Ka €OS o) (3a)
1+ (ysingy (kg cosgg)/?
and result corresponding to equation (2b) is
1 [ 1
LT[V = @+ a0} sy (0 e
. 1
w3 | VR [0 +ha@)} Ty (€7 sin (Ao )]
1
w3 | [VE—r] [{©+ha(©)} o (€8 cos (aueR)| de
B 2kq8in¢g  Jany3/2(Ka €OS Pp) (3b)

C 1+ Cpsing (g cos o)t/

Let (+ = (- = ¢ and putting the values of g1 ~ g2 and h; ~ hs we
have

Z/

jhay/€ = KZL

jfia—i—mgl 2m+3 (§)J2n+%

() [Am + Ci] %df

jH 52 _ Ii21
" 0 :_ 52 bbC] Somi 1 (€) Jon i 1 (ER) cos (du&R)
JKb — K2
X [Em + G

\/_5
JRp\ /&% — K23

Jrp + /&2 — ’%C

_/0”

] J2m+% (&) J. 2n+3 1 (ER) sin (doé R)
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112
X [Frm + Hp) Ld§
_ 2jKgsin ¢g J2n+1/2(f€a cos ¢o) (4a)
1+(singo  (kacos do)l/?
and

Lika/E— K2 ]szJrS (&) Jony 3 (&) [Bm + D] édf

Jka +VE* — KiC
gj’fb\/§2_’€b ]J

i 2m+1
Jry e —mic]

Pyl
e

(&) Jyny 3 (ER) sin (da R)

X [Em + Gm

(B G
1.

o0 pJEby/ 52 — Ry
+/0 Jhy+ /€2 — ,@C] Tams3 (&) Jony g (ER) cos (dul R)
X |Fy + Hip,
(Pt H)
_ 2kgsingy Janyz/2(ka €OS do) ()

1+ Csingg (kg cosdg)l/?
Above two expressions may be written as

oo

S {Ka(@m41/2,20 4+ 1/2; 50) A+ Ko(2m41/2, 2041/2; 10)Con

m=0

K ea(2m+1/2,2n+1/2; dg) B+ Kea (2m+1/2,20+1/2; dy) G
— Koo (2m+3/2,2041/2; do) Fpy — Koo (2m+3/2,20+1/2; do) Hy, }

_ 2ja Sin @g Jont1/2(Ka coOS do) (50)
1+ ¢singg (kg cos¢g)l/2

oo

> {Ka(2m+3/2,2043/2; k0) B+ Ka(2m+3/2, 20+ 3/2; Kia) D

m=0

+ Ko (2m+1/2,2n+3/2;dy) B+ Ksa(2m+1/2,2n43/2; dy ) Gy,
+Kea(2m+3/2,2n43/2; dg) P+ Koo (2m+3/2, 204 3/2; do) Hy, }

_ 2Kq sin ¢y Jon43/2(FKa cOS ¢o) (5b)
1+ (singy (kg cosgg)l/?
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where
cof s /€2 _ 2
Ka<m,n,ma>:§ /O Iray/t — ]Jm@)Jn(Ré%dé

_j’ia + v §2 - Kg(
ool g /2 22
Kea(m.m.do) = [ W—Hl’] In(€)Jn(RE) cos<Rda§>fiR€d§

Jrp\/E2 =K}

| jrp+1/&2 — K¢

] T (€) T (RE) sin(Rdo€) ——de

1 oo
Ksa(m7n7da):g/0 \/Ef

Applying the remaining boundary conditions and proceeding as
above we finally get the following set of expressions

oo
3 {Kb(2m+ 1/2,2n+1/2; k) B+ Ky (2m+1/2, 2n+1/2; 1) Gim
m=0

-I-ch(2m+1/2, 2n+1/2; db)Am—i-ch(Zm—f- 1/2, 2n+1/2; db)C’m
+K b(2m+3/2,2n41/2; dy) B+ K (2m+3/2,2n41/2; dy) Dy }

2jkp sin ¢g Jan41/2(kb COS do)

_ 5
1+ Csingg  (kpcospg)t/? (5¢)
oo
> { Ko (2m+3/2,20+3/2; 1) B+ Ky (2m+3/2, 20+3/2; 1) Hi
m=0

—K(2m+1/2,2n+3/2; dp) Ay — Ky (2m+1/2, 2n+3/2; dy) Ci,
+ Ko (2m+3/2,2n+3/2; dy) Dy + Koy (2 +3/2,2n+3/2; do) By }

2k sin ¢g  Jony3/2(Kp oS do)

_ 5d

1+ (singy  (kpcos gg)l/? (5)

3 {Ga(2m+1/2, 2m+1/2: kig) A — Ga(2m+1/2,204+1/2; k) Ci
m=0

+Gea(2m+1/2,2n+1/2;do) By —Gea(2m+1/2,2n4+1/2;d, )Gy,
—Glea(2m+3/2,2n+1/2:dy) Fry+Ga (2m+3/2, 2n+1/2; da)Hm}

_ 2¢singg Jant1/2(Ka cos o) (5¢)
1+ Csingg (kg cos pp)l/2
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> {Ga(2m+3/2,2n43/2; ko) B — Ga(2m+3/2, 20+ 3/2; Kia) Dy

m=0

+Gsa(2m+1/2,2n+3/2;dy) By —Gsa(2m+1/2,2n + 3/2;da) Gy
+Gloa(2m+3/2, 20+ 3/2; o) Fon = Gea(2m+3/2,2n+3/2; do) Hy }
2j< sin (bo J2n+3/2(:‘ﬂ7a COS ¢0)

_l—i—CsinqﬁO

o0

(o 08 60) /2

(51)

> {Go(2m+1/2,2n+1/2; k) By — Gy (2m+1/2, 20+ 1/2; 1) Gl

m=0

—Geap(2m+1/2,2n+1/2;dy)Cpy +G ey (2m41/2,2n+1/2; dy) Ay,
— Gy (2m+3/2,2n41/2; dp) Dy + Gy (2m+3/2, 2n+1/2; da)Bm}
2¢sin gy Jon+1/2(Kb €OS o)

_1—|—Csin<;50

o0

(Kp cos ¢g) /2

(5g)

> {Gu(2m+3/2,2n43/2; k) i — Gy (2m+3/2, 2n-+3/2; 1) Hop

m=0

+Ga(2m—+1/2,2n+3/2; dy)Cr— Gy (2m~+1/2, 2n+3/2; dy) Ay
—Gop(2m+3/2,2n+3/2; d) D+ Gep (2m+3/2, 2n+3/2; dy) By
2j¢ sin ¢g Jan13/2(kp cOS o)

" 1+sing
where
oo
Ky(m,n, ky) :/
0
o
Kep(m,n, dy) :/0
oo
Ksb(manadb) :/O

o

Gq (m, n, "’fa)

J
J

o0

Gca(m7 n, da) =

(Kb cos o) 1/2

Fikp\ /€2 — K2
|y + /€2 — K7 ]
[ éj’@z\/ﬁQ _’{(21 ]
_j'%a"i‘ \/52—,%3_

éjﬁa\/§2_ff§
_j’ia"" \/52_'“%_

JHa

_j’ia + v 62 - RZC

JRb
| jrb+1/E2— K¢

(5h)

Jm@)Jn(q@idg

1
Im (&) In(4€) COS(qdbg)ﬁdf

_ 1
Im (€)Jn(4€) Sm(qdbﬁ)ﬁdﬁ

Im (&) Jn(RE) cos(Rdag)

Jm<£>Jn<R§>§d5

1
——d
VR¢ $



Progress In Electromagnetics Research, PIER 63, 2006 115

JKb

— 3
Jrb+1/E2— K¢

o0 1
GSa(m7n7 da) = /0 ﬁé’d

] Im (&) Jn(RE) sin(Rdag)

3. APPROXIMATE SOLUTIONS OF EXPANSION
CO-EFFICIENTS

The integrals Koo, Ky, Ksp,Ksa, Gea, Gep, Gsp and Ggq may be
simplified using saddle point method and the integrals K,, Ggq,Kp,
Gp may be computed using the standard methods. Equations from
(5a) to (5h) may be written in the matrix form as

[Ka(2m + 1/2,20 + 1/2 k)] [Apm + Co]
+ [Koa(2m 4+ 1/2,20 4+ 1/2: )] [Ew + G
Kua(2m 4 3/2,20 4+ 1/2:dy)] [Fon +
Jont1/2(Ka cos ¢p)

(K cos ¢o)t/2

2jkq sin @g
14 (singg

[Ka(2m +3/2,2n 4+ 3/2;k4)] [Bm + D]

+ [Kea(2m + 3/2,2n + 3/2; kq)] [Frn + Hp)

+ [Ksa(2m +1/2,2n 4+ 3/2;d,)]| [Em + Gl
_ 2kgsingg Jont3/2(Ka cOS ¢o)

1+ (singy [ (Kq cOS o) 1/2

(6b)

[Kp(2m 4+ 1/2,2n + 1/2; k)] [Em + G
+[Ka(2m +1/2,2n + 1/2;dp)| [Am + Chi]
+ [K(2m + 3/2,2n + 1/2;dp)] [Bim + D)
2jkpsin g | Jang1/2(Kp cos ¢o)

1+ Csingo | (rpcos do)!/? ]

[Ky(2m +3/2,2n 4+ 3/2; kp)| [Fom + Hi)
+ [ch(Qm + 3/2, 2n + 3/2; db)] [Bm + Dm]
— [Ksp(2m +1/2,2n + 3/2;dp)| [Apm + Cha]
_ 2kpsingy | Jany3)2(kb cos o)
" 1+4(singg [ (Kp cos ¢p)1/2 ]
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[Ga(2m +1/2,2n + 1/2; ky)] [Am — Chi)

F[Gea(2m +1/2,2n + 1/2;do)] [Em — G
+[Gsa(2m +3/2,2n 4+ 1/2;dy)| [—Fn + Hp

B 2¢singy | Jont1/2(ka cos éo) (6e)
1+ (sin ¢g (Kq cOS ¢0)1/2

[Ga(2m +3/2,2n + 3/2; ka)] [Bim — D)

+[Gea(2m+3/2,2n + 3/2; ko) [Frn — Hu)

+[Gsa(2m +1/2,2n + 3/2;dy)] [Emy — G

~ 2j(singy Jon+3/2(Ka cOS @) (66)
1+ (sin ¢ (Kq cos ¢g)1/2

[Gy(2m +1/2,2n + 1/2; k)] [Em — G

Ga(2m +1/2,20 + 1/2:dy)] [Ape — C]

+ [Gsb(2m + 3/2¢ 2n + 1/2; db)] [Bm - Dm]

_2(singg | Jant1/2(kb cos go) (62)
1 + ¢ sin ¢ (Kp cos ¢g)1/2 &

[Gy(2m +3/2,2n + 3/2; k)] [Frn — Hp]

+ [Gcb(2m + 1/27 2n + 3/2a db)} [Bm - Dm]

— [Gsp(2m +1/2,2n + 3/2;dp)] [Am, — Chi]

_ 2]< sin gbo J2n+3/2(/§b COS (}50) (Gh)
1 + (sin ¢ (Kp cos ¢g)L/2

The above equations may be solved by using block Gauss-Seidel
procedure. Since K., Ko, Ko, Ksay Gea, Gep, Gop and Gy, are the
coupling integrals so for large separation between the slits they all go
to zero and we get zeroth order solutions as given below

[Am + Cm]o -

2] Kq Sin ¢g

1+ CSiIl (250

J2n+1/2(’<3a cos ¢p)
(Ka cos ¢p)'/?

2K sin ¢

[Ko(2m +1/2,2n+1/2; k)]

[Bm + D] = =2 [K,(2m +3/2,2n + 3/2; ka)] "

1+ ¢ sin ¢g
Jon+3/2(Fa cOS ¢p)
(Ka cos ¢g)/?
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_ 2jkpsingg
1+ (singyg
J2n+1/2 (kp cos ¢o)
(Kp cos ¢ )1/2

[Fp + Hp]® = —m [Ky(2m + 3/2,2n + 3/2; kp)] "
[J2n+3/2(/<;b cos ¢p)

(rip cos )1/

2( sin ¢
1+ (sin ¢y
y [J2n+1/2 (Ka COS )

(Kq cOs ¢p)1/2
~2j¢sin gy
14 (sin¢g
[J2n+3/2(ma cos ¢o)

[Em+Gm]0 [Kb(2m+1/2>2n+1/23/43b)]_1

[Ap —Cp]® = — [Ga(2m +1/2,2n +1/2; k)] "

[Ga(2m +3/2,2n 4 3/2; k)] "

(Kq cos ¢p)1/2

By — Gl® = —% Gy2m + 172,20+ 1/2: k)]
-J2n+1/2(’{'b COs ¢0)-
| (kpcos ¢0)1/2
(B — Hy® = —-2JSS 00 1 0m 4872, 2+ 3/2: k)]
1+ (sin¢yg
[ Jonts/2(kp cos ¢o) |

(b cos o) 1/2

The first order solutions may be written as
(A + Cl' = [Ap 4 Cn]® = [Ka(2m +1/2,2n 4 1/2; k4)] "
X [Kea(2m +1/2,2n +1/2;d,)] [E + G’
+[K.(2m+1/2,2n+1/2; /@a)]
X [Ksa(2m +3/2,2n + 1/2;d,)] [Fy + Hy

0 eXp _%
* H“\g kd )3/2 ]

x [[Ka(2m +1/2,2n +1/2; 54)] ']

= [Am + Cm]
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X [Jans1/2(Rka)] [~ [amsr/2(5a)]” (B + Gin)”

+ 5[ am3/2(50)]" [Fn + Hin°] (7a)
[Bim + D]t = [Bu + Din)® — [Ka(2m + 3/2,2n + 3/2; k)]

% [Kea(2m + 3/2,2n + 3/2; ka)] [Fo + Hyn]

— [Ka(2m +3/2,2n + 3/2; k)] !

X [Koq(2m +1/2,2n+ 3/2;da)] [Em + Gm]°

= [Bm + .Dm]O + [ﬂa\/zexp(_j[kd - Z])‘|

(kd)3/2
x [[Fa(2m +3/2,20 + 3/2; )] 7!
X [Jonta/2(Rra)] | =[Toma/a(a)]”
X [Fn + Hual® = [ Joms1/2(a)]" (B + Gin)”] (7b)
[Em + Gm]' = [Bm + Gl — [Ky(2m 4+ 1/2,2n 4 1/2; k)]
X [Kep(2m + 1/2,2n + 1/2;dp)] [Ap, + C)°

— [Kp(2m +1/2,2n + 1/2; Hb)]fl
X [Ksp(2m +3/2,2n +1/2;dy)] [Byn + Din]°

mexp(—jlkd — 7])
"b\/g (kd)3/2 ' ]

x [[Kb(Qm +1/2,2n + 1/2; /{b)]_l}

= [Bm+Gul’ +

X [Jont1/2(qkp)] {—[J2m+1/2(/€b)]T [Am + Cm]o

— §lJomy3/2(k0))" (B + D] (7c)
[Fom +Hm]1 = [Fm +Hm]0 — [K(2m +3/2,2n + 3/2; k)]

X [Ke(2m + 3/2,2n + 3/2;dy)] [Bm + Di)]°

+ [Kp(2m +3/2,2n + 3/2; kp)]
X [Ks(2m +1/2,2n + 3/2; dy)] [Am + Cr)°

mexp(—jlkd — 7])
””"\E (kd)3/2 ' ]

x [[Ky(2m +3/2,2n + 3/2; )] 7]

= [Fm+Hm]O+
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X[ Tan3/2(@50)] |~ Tam3/2 ()] " [Bon + Din]”

+ 5 Jame1/2(50))7 [Am + Con]'|

[Ap — Cnl® = [Ga(2m +1/2,2n 4+ 1/2; k4)]
X [Gea(2m +1/2,2n 4 1/2;dy)] [E — Gn)°
+[Ga(2m +1/2,2n +1/2; k)] !

X [Gsa(2m +3/2,2n +1/2;d, )] [F — H,)°

exp(—
Am = O] [ “C\/i k:d 3/2 1

x [[Ga(2m +1/2,2n +1/2; k)] ']
X[ Tan1/2(Rka)] [ams12(ka)]T (B = G
= il Tamis2(ha)]” [Frn — Hin)"|

(B — Din]® = [Ga(2m 4 3/2,2n 4 3/2; ka)]
[Gea(2m +3/2,2n + 3/2;do)] [Fr — Hp)°
—[Ga(2m +3/2,2n + 3/2; ka)]
[

% [Gsa(2m +1/2,2n + 3/2; d, )][E — G

“C[exp kd) 3/2 ]

[[Ga(zm +3/2,2n 4 3/2; Ka)] 7|
X[ ans/2(Rk)] [zmya2(ka)]” B — Hyn)”
+ il i1/2(5a))" (B = Gin]’|

X

(B — D,

[Em — G)® — [Gy(2m +1/2,2n +1/2; k)]
X [Gep(2m +1/2,2n + 1/2;dy)] [Am — Cp]°
— [Gy(2m +1/2,2n + 1/2; k)] "

X [Gap(2m + 3/2,2n + 1/2; d,,)] D)

exp(— )
bc\/> kd 3/2 : ]

[[Gb(2m +1/2,2n41/2; 1)) |

[Em — G,

119

(7d)

(7e)

(76)
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X [Jon+1/2(qkp)] {[J2m+1/2(/fb)]T [Am — Cm]o

+ il Jamy3/2050)]" B = D]’ (7g)
[Fm - Hm]l = [Fm - Hm]o - [Gb(2m +3/2,2n + 3/2; Hb)]_l

X [Gep(2m 4+ 3/2,2n 4 3/2;dy)] [Bm — Dm]o

+[Gy(2m + 3/2,2n 4 3/2; k)]

X [Gap(2m 4+ 1/2,2n + 3/2; dy)] [Am — Crn]°

= [Fo — Hnl" + [m,C \/j exp(@g;i; ﬂ)]

x [[Gy(2m +3/2,2n+ 3/2 1) |

%[ ans/2(a50)] |[Jomssyo ()" [Bon = Din]”

— il ams1/2(0)]" [Am = Cr]°] (Th)

where [A]T means the transpose of matrix A. The zeroth order co-
efficients give the fields by slit 1 or slit 2 as if they are isolated and the
first order co-efficients yield the field when the first order interaction
between the slits are taken into account. Similarly we can introduce
the higher order interaction terms by iteration. Since impedance face
supports the surface waves so when the observation point is far from the
surface, these waves can be neglected and diffracted field dominates.
Diffracted far field in the upper half space can be evaluated by applying
the saddle point method. The result is given

i _ [m_sing 1 [_ . .z}
b = \/;Hgsmgb\/%e}(p kp+77
— % a Jom .
% Z A, om-+1/2(Ka €OS ) + B, 2m+3/2(Ka €COS )
m=0 V/Ka €OS ¢ vV Kg COS @
X exp[—jkd; cos @]
e Jom1/2(Kb cOS @) Jom+3/2(Kp cos @)
" V/ Kb COS ¢ vV Kp COS @
X exp|jkds cos @] (8)

+ jFm

Similarly the corresponding expression for the lower half space may be
derived.
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Figure 2. Variations of diffracted field with angle of incidance.
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Figure 3. Variations of diffracted field with spacing between the slits.
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Figure 4. Variations of diffracted field with the impedance of plane.

4. NUMERICAL RESULTS AND DISCUSSION

In order to obtain the diffracted fields using equation (8) we must
determine the expansion coefficients A,,, B, En and F,, by solving
the simultaneous equations (7a)—(7h) for infinite number of unknowns.
The matrix elements are computed numerically. The diffracted fields
are determined for the upper half space for different values of angle of
incidence ¢g, separation between the slits kd and impedance of plane
containing slits. The plots are shown in Figure 2 to Figure 4. It is
noted that as we increase the angle of incidence, the amplitude of the
main lobe of the diffracted field also increases. It is also observed that
the decrease of spacing between the slits moves the main lobe of the
diffracted field towards the higher observation angles. Figure 4 shows
the effects of variation of impedance of the plane on the diffracted field
pattern. It is observed that the amplitude of the field decreases as we
increase the value of impedance (.
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