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We consider a rectangular wedge (x > 0 , 2 > 0) filled with an anisotropic 
dielectric (e = e 
lar wedge (xx> 0 ‘i $07 e”) 

In contact with an Ideally conductive recta 
, . A plane wave with the components (superscript -. “s”- 

coming 
of the 

Let 

II,- = exp [ ikz cos (PO + iks sin%] 

E,- = - sin ‘pO exp [ ikz cos ‘pO + ika sin CpJ, k = o/c, Imk>O (1) 

from the side of the half-space Y < 0 (vacuum) strikes the surface 
Ideally conductive wedge (X - 0), .F c 0) at an angle Q,. 

us find the equation that describes the fields scattered at the wedge 
boundary. We represent the total field In the region z<O, - m<z< CQ 
as the sum of the Incident and reflected waves (su erscrlpt +) (the solution 
corresponding to the Ideally conductive half-space P plus the field that de- 
cays due to the presence of the wedge junction (Z = 0) which we shall attempt 
to find as an Integral of plane waves [l and 21 
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H,’ (z < 0) = exp [ ik.z:cos ‘pO - ikz sin q-1~1, Hll* = h (z) eirz+ux dt (2) 

E,' = sin ‘pO exp [ ikz cos rpO - iks sin (~~1, E,* = 

(The amplitude and phase of the scattered wave (superscript 
.fulflllment of the boundary condition E;’ t: ET = ‘0 with x = 0 

*) guarantee 
as z---m 

when the scattered field Is equal to zero). 

The scattered field In the dlelectrlc wedge can also be represented as a 
superposition of plane waves 
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Fields (1) to (3) satisfy Maxwell's conditions. Requiring fulflllment of 
the boundary conditions, we obtain equations for determining the unknown 
functions h(7) and P’(T). These boundary conditions consist of the contl- 
nulty of the complete fields at the surface x = 0, 2 > 0 and In the requlre- 
ment that the tangential components of the scattered electric field vanish 
at the faces of the Ideally conductive wedge 
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5 [H” (t) - h (t)] eirz dz = 2 exp (ikz cos cpo), z > 0, z=o 
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s [Z, (r) Ha (r) + Z, (r) h (t)] ei-’ dr = 0 
(4) 
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$00 
a(f)= $, z2 (r)= T 

. 1 
,. 

Z2 (r) h(r) e!-’ dt = 0, z < 0, x=0 
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s ir k~ H" (r) e+dr = 0, z = 0, x>o (5) 

---co i 

On the basis of conditions (4), we can use the Rapoport lemma 133 to 
express h(7) and P(T) In terms of the boundary values at the contour 
Im7= 0 of, functions analytic In the uDDer (superscript +) and lower (super- 
script -) half-planes of the complex va;iable 7 

h (r) = 

H" (r) = z+) [$)+.(4 - 
1 

E- WI (6) 

1 
H”(~~--~(~)=~+(~)+n.i~r_kccascp~ 

0 

Ellmlnatlng h,(7) and p 17) from (6)) we obtain the boundary value 
problem 

(P+ (z) = A) q+ @) - $$ E- (') - ni tz _:k,,, cp )' A = Z, + Z, (7) 
1 12 0 

This boundary value problem contains three unmown functions. The rela- 
tion between two of them can be obtained from condition (5), which requires 
that the function HO(T) be even 

++ (4 + E- (--- r) = E- (t) -i-q+ (- r) (8) 

Sommerfeld's condition [l and 43 which consists In the requirement that 
the field ,q, be finite near the edge E = 0, x - 0 of the conductive 
wedge, makes the left- and right-hand sides of (8) vanish. We therefore have 

q+(r) = - z+ E- (-4 - 
1 z, (t&T) g- (@ -ni(T-LqO) 

(9) 

A relation similar to (9) for a problem Involving an Ideally conductive 
semi-Infinite strip of finite thlctiess In a wavegulde with a homo eneous 
filler and Ideally conductive walls was first obtained by Johnson f 51, who 
also suggested a procedure for reducing such a relation to an Infinite sys- 
tem of linear algebraic equations (provided that the coefflclents In the 
problem are Integer functions). 

We now show that relation (9) Is equivalent to Fredholm's equation of the 
second kind. Let us note first that an expression of the type (9) IS equl- 
valent to a system of two boundary value problems for two piecewlse-continu- 
ous functions (the second relation can be obtained by replacing T by -7). 
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Since the coefficients in (9) are cvcn functions of 7 , we obtain 
$03 

1 s E (z’) dt’ + Z1 (T) .Zz (t) 1 1 
ni t’ - ‘I 2A (T) ni z,- I EW)dT’ = 

z, (z) z’ - z 
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where 

zz- 2-G (4 z, (‘c) k WJS TO 
A (z) ni (%a - k2 009 To) 
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(10) 

E (z) = E- (- r) - E- (Q, k-(-t) + E- (t) = $ ‘1 4 E 
--co 

The problem of diffraction of a plane wave at the junction of an ideally 
conductive and an anisotropic dielectric rectabgular wedge reduces to the 
solution of a singular integral equation with a Cauchy kernel. Equation (10) 
can be Investigated by means of the well-known theory of such equations 
(e.g. see the monograph by Muskhellshvlll C61). 

Since Im k # 0 , It follows that A(T) does not vanish on the real axis. 
The index of this equation Is equal to zero. Equation (10) 1s therefore 
equivalent to the Fredholm equation: 

2k cos q. +‘” 
E l-G = -(ni)a s Z1 (z’) 2, (z’) dz' 

A (r’) (2’2 - P co@ cpo) (z’ - z) - 
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Z1 (z’) Za (z’) dz’ 
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1 1 E (u) du -- 
2 (ni)* A (z’) (z’ - T) --Z, Z, (4 I -i-=7 
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(11) 

The latter equation can be solved numerically, 
small parameter (e.g. IE~I-~<I) 

and In the presence of a 
by the method of successive approximations. 

The author is grateful to V.P.. Shestopalov for his continuous Interest 
and assistance In this study, and to V.I. Kurilko for suggesting the problem. 
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