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Summary 

In recent articles [l-51 we  have treated  the diffraction problem of a plane 
wave incident on two  conducting wedges.  Many attempts have  been  used to 
modify the diffraction characteristics of the double wedge using passive 
scatterers or by  modifying the  shape of the edge of either wedge. It is found 
that in most of these cases the increase in the transmission coefficient is  usu- 
ally  accompaned  by  high sidelobe levels. Therefore,  the purpose of this com- 
munication is to investigate the possibility of suppressing the sidelobes as well 
as increasing the transmission coefficient of a double wedge using active load- 
ing: It is worth  mentioning that previous attempts to use  more  than one 
active source as an excitation to a finite wedge indicates significant variations 
in its  radiation  characteristics [ti]. 

For a single wedge defined by two half-planes at 4 = y and 4 = 2rr-y 
intersecting along the z-axis of the circular cylindrical coordinates (p,.+, z 
the  total field is the geometrical oDtics field EB ulus the diffracted field E 1. . 
The aspptotic diffracted field denoted by E t  d ie   t o  an  incident  plane wave, 
E7 = eJkp (+ - 401, is given  by 

- [cos(-) T - cos( 
v + 40 V - 2y 

while Y = 2(lr - y)/~ and  the subscript p refers to a plane wave and  the 
superscript d denotes a diffracted field. It is also well known  that the field of 
any infinite line  source of amplitude Z located at (po , do) and parallel to  the 
z axis can  be expressed in terms of the Hankel  function as E; = Z H o ( k R )  
where R is the distance between the line  source and  the field point-and the 
subscript I refers  to  the line source. The scattered field pattern of a line 
source in the presence of a wedge is denoted by E: and is given by 

Ers = H o  (kP) f ( 4, Pot 40, v 1 (2) 

fS( 4, Po, 40, y 1 = - .j-os(* - 60) + f ‘(4% Pot do, 
where 
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For the case of two wedges foaming a  slit  type geometry and  separated 
by s12 (sharp  edge to edge  distance  where ks+> I) and  illuminated by a 
plane wave  of unit  amplitude (see Fig. I), the  total field at  any point is com- 
posed of the incident field plus a response.  field from each of the  two wedges 
or, alternatively, as a geometrical optics field plus  two  diffracted fields, one 
from each wedge. It is assumed that each of these  diffracted fields is of the 
same nature as the field known to be diffracted by  an isolated  wedge. Each 
wedge may  be thought ob as being excited by the  incident field plus a  line 
source  located at the edge of the opposite wedge. The strength of this  line 
source  depends on  the value off ( T ,  s12, T ,  u )  for  the opposite wedge [l]. 

If the  two wedges are excited by an array of line  sources in addition to 
the original  incident  plane wave, the  total diffracted field E d  can be 
expressed in two terms as 

E d  = E d 1  + E d 2  (3) 
where 

E ~ '  = H ~ ( I c ~ ~ )  [ e g ($17 $019 1 + c 0 2 f  (41, s12, y1) 
-jks I sin Bo 

N N 

n =l n =l 
+ z ! n f ' ( + a , p n l t + n l , " 1 I  + Z Z n  C ~ ~ ~ ~ ( + ~ , S U , T , Y ~ ) I  (4)  

= uo(kpz) [ e +jksz sin 00 
g($2,402, "2 1 + c o 1 f S ( 4 2 ,  S12Y T Y  "2 1 

n =1 n =1 

In (4) and (5) col, cnl are  the  unknown  strengths of the fictitious  line  sources 
at e, ,  whereas cm, cn2 are  the corresponding  terms due  to line  sources  at e,. 
v1 and v2 are  the values of Y for wedges A and B where y is replaced by a, 
and p, respectively. N is the total  number of elements  in  the  array of sources 
while Cbol bO2 are  the polar angles of the incident  plane wave measured in 
terms of the local  coordinates of the two wedges A and B, respectively. The 
coordinates of the elements of-the array of line  sources  are expressed in terms 
of the local coordinates of wedges A and €3 as (pnl , $nl) and ( p n Z  , cj~,~), 
respectively. 

where w = 1 - f (T,  s12, T ,  q , )  f (T,  s12, T, u2 ) . Hence, the total 
diffracted field E d  is  fully  determmed  and can  be normalized by the  factor 
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e-jkf' / after using the well known far field approximations. The 
transmission  coefficient T for a normally incident  plane wave is also calcu- 
lated using Eq. (32) of [7]. 

Although the intensities  and  positions of the line  sources  are  arbitrary in 
the analysis, we assumed in all our calculations  that  the  absolute  value of I ,  
of each line  source is less than  or equal to unity. Furthermore, each of these 
sources is allowed to move only along the x = 0 line,  and  thus the position of 
any  line  source,' say I , ,  will  be determined  in  terms of the  center coordinates 
by Y n  . 

The diffraction  pattern Qf a  slit due  to  a plane wave incident  at an angle + -90' with ks .= 8 (where sg  = s2 = s )  is computed  for  different  loading 
condltions. As shown in  Fig. 2, case no. 1 indicates lower sidelobe levels rela- 
tive to those of the  unloaded  slit,  whereas  in case no.  2  the first sidelobe is 
greatly  reduced at the expense of the  second  sidelobe level. It is worth men- 
tioning  that we forced the numerical program to choose  those cases in which 
the deviations  in the beamwidth due  to loading did not exceed 15". In Fig. 3 
two  active  sources  are used to modify the diffraction  characteristics of a slit. 
In comparing  case no. 3 of Fig. 3 and case. no. 1 of Fig. 1,  one  notices  that 
two  sources are more effective  than one source  in lowering the sidelobes. 
This is also clearly shown if one compares the levels of the  sidelobes  in cases 
no. 2  and 4. Thus it is expected  that all sidelobes can be greatly  suppressed if 
more  sources are used.  Table 1 gives the intensities  and  positions of all 
sources assumed  in the discussed cases, as  well as the  corresponding  transmis- 
sion coefficients in the  forward  direction of the incident  plane wave. It is 
found  that all values of T in the  table are larger  than  the  corresponding  value 
of the unloaded case  which  is  1.023,  as expected. More results will  be dis- 
cussed during the presentation. 
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