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Introduction 

Problems of wave diffraction by conical structures are model problems for 

studying the electromagnetic properties and characteristics of these structures. The 

results of solving such problems can be used in the design of both individual 

components and modern radiophysical, antenna, and radar systems [1, 2]. When 

solving problems of diffraction on objects with inhomogeneities, so-called heuristic 

methods are often used. These methods are based on applying geometric and 

physical optics [2]. In the paper the rigorous numerical-analytical method is used 

for solving the model problem. This one is a combination of the Kontorovich-

Lebedev integral transform   and the semi-inversion method [3]. 

The task of the paper is to analyze the basic electromagnetic characteristics of 

a conical slot structure based on the obtained results and define their dependence on 

the cone parameters. 

Problem formulation and the solution method 

The semi-infinite perfectly conducting conical structure   under consideration 

is located in a homogeneous isotropic space. The cone has N slots those are 

periodically cut along the generatrices of an infinitely thin cone with an aperture 

angle 2  (Fig. 1). The  slot width d  and the structure period  2l N  are angular 

values. In the spherical coordinate system , ,r    the slotted cone is defined by   (the 

cone tip coincides with the Cartesian system origin O ). The source of the field is a 

harmonic electric ( 1  ) or magnetic ( 2  ) radial dipole located at point 0B . 
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Fig. 1. A cone structure 

 

The problem is to find the electromagnetic field  ,E H , that satisfies Maxwell's 

equations out of the dipole and the cone structure, the boundary condition at the 

cone, an infinity condition,  a limited energy condition. This problem has the unique  

solution. To solve the problem, we use the Debye scalar potential 
( )

1

 . The scattered 

electromagnetic field components are expressed via this potential that is sought in 

the form of the Kontorovich-Lebedev integral: 
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are  unknown coefficients. Using the boundary condition at the cone, we obtain the 

following singular integral equation at the slots for the unknown function ( 0  ):   
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in the case of exciting the cone structure by a magnetic radial dipole ( 2  ): 
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After solving  (2) and finding ( )

1

  (1)  we can analyze  field distribution in a 

space. 

The field distribution is given in Fig. 2. ( 2  ,
0 0

0 01, , 1, 22.5 , 60N kr        ). 

 
Fig. 2. The field distribution ( 2 0 0

0 01, , 1, 22.5 , 60N kr        ) 

 

If the slot width approches 
010 , one can see a small deepening in the middle of 

the slot (Fig. 2). As the slot widens, the pattern shape is transformed into the strip 

pattern shape. 

Conclusions 

The results of studying a rigorous formulation model problem of exciting a 

slotted conical antenna are given  The slot influence on the problem solution  is 

studied. The field distribution patterns for a cone with one slot for different slot 

width  are presented. Changing slot width leads to changing a field distribution. The 

results obtained can be used for working out radar reflectors and cone slotted 

antennas. 
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