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I. INTRODUCTION 
  

We discuss in this paper a problem of diffraction related 

to the propagation of electromagnetic fields. One of the 

most interesting aspects of physics and richer applications 

concerns diffraction phenomena (transmission 

Electromagnetic fields through structures whose size is not 

very large in front of the wavelength.  

In Electromagnetism, it is common to search for solutions 

in the form of Somerfield's integrals. The first problem 

diffraction by a discontinuity was solved by Somerfield's 

see [8]. It concerned the perfectly conductive half-plane, 

which corresponds to Dirichlet and Neumann on the fields 

electric and magnetic. This result was brought to you by 

Macdonald see [6] and Carslaw see [5] for the perfectly 

angle-perfect. In $ 1950 $, Maliuzhinets had proposed an 

inversion theory of the Somerfield integral, see see [4], 

which made it possible to give new approaches concerning 

the acoustic and electromagnetic field. More Maliuzhinets 

later considered a dihedral plan with a higher order 

differential condition bigger than one, and Tuzhilin see [3] 

gets them in the case of any angle dihedral. 

In this paper, we will recall some basic principles, and we 

propose a numerical algorithm to calculate different 

Integrals using Simpson's method is not variable. 

 

II. THE PHYSICAL PROBLEM AND THE BASIC 

EQUATIONS 
 

In a system of cylindrical coordinates (r, 𝜃, 𝑧), we 

consider an edge parallel to OZ and outer corner |𝜃| < . The 

faces are supposed to be imperfect conductors. The edge is 

illuminated by an incidental plane wave character by the 

components following z of electric and magnetic fields (𝐸𝑧
𝑖 , 

𝐻𝑧
𝑖 ). More precisely one gives oneself a wave flat harmonic 

 

 
 

where K is the number of waves and (E0, H0) is the 

amplitude of the incident field. 

 

With (2.1), we consider the Maxwell system associated 

with the boundary impedance conditions 

 
Where the ∓ sign in (2.2) is 𝜃 = ∓  and 𝛼 is a constant 

which is equal to zero for the normal incidence. We pull this 

couple, according to the z components of the field (EZ, HZ), 

has a system of Helmholtz equation. 
 

 
associated with boundary conditions (2.2). 

The components of the electric and magnetic fields 

following r and  se from (Ez, Hz) with the help of 

Maxwell’s equations. For this reason, we consider only the 

pair (Ez, Hz). 

The resolution of the problem (2.2) - (2.3) is due to 

Maliuzhinets [7] which has consider the solution in the form 

of Somerfield’s integrals:     

 

 
Where 

Γ consists of an outline of two branches Γ±, in the sence  
trigonometric, of (𝑖∞, π/2) and (𝑖∞, −3π/2). 

The physical problem is well posed if we impose 

conditions to infinity, which means that the kernels of the 

E(𝜔) and H(𝜔) fields must satisfy the following conditions   
 

 
 

with conditions (i) and (ii), it follows that the kernels E and 

H satisfy the difference equations: 
 

 
Let 

 

According to the hypothesis (2.5), Ẽ(𝜔) is a holomorph 

function bounded in |ℜ𝜔| ≤ ф, By replacing (2.7) in 2.6-i), 

we can show that Ẽ(𝜔) satisfied to the following non-

homogeneous equation 
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with 

 
where 

 
without harm to the generality, we will consider the case ф 

= 𝜋/4. 

Lemma 2.1. (see [1]) 
Let F(𝜔) be a holomorph and bounded function in 

  ≤ 𝜋/4 and which satisfies to the equation 
 

 
 

Then for f ϵ L1 , F(𝜔) can be computed by the 

formula 
 

 
 

An important consequence of (2.12) is the link between 

the operators Z(𝜔) and X(𝜔). 
 

 
 

From (2.8) and (2.13), we deduce that X(𝜔) satisfies the 

following Cauchy-Carleman equation 
 

 
 

Where X(𝜔) is the unknown and rE(𝜔) given by (2.9). 

 

III. EQUATION OF CAUCHY-CARLEMAN AND 

ONE OF HIS INTEGRAL REPRESENTATIONS 
 

To find the classical Cauchy-Carleman equation, we 

consider the change next variables 
 

 
And 

 
 

We use (2.14), to obtain 
 

 
 

with 

 
Let  

 
and using the equation (2.17), one obtains the following 

equation of cauchy- Carleman 

 
 With 
 

 
 

By definition of rE(𝜔), the function P(x) and f(x) are given 

by (2.18) and (2.21) can be written as follows 
 

 
 

with 

 
Theorem 2.2. (see [1]) 
i) The solution of (2.20), is given by 
 
 

 
with 
 

 
 

and C is an arbitrary constant. 

ii) W(x) is solution of (2.20), and it belongs to L1 (-1, 1). 

Theorem 2.3. (see [1]). 
The holomorph part Ẽ (𝜔) of the electric field E(𝜔) 

satisfies the formula next 
 
 

 
 

 

Where W(u) is the solution of the Cauchy-Carleman 

equation (2.20). 
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We have a formula similar to (2.25) for the holomorph 

part  of the magnetic field H(𝜔). 

 

IV. MAIN RESULT - NUMERICAL RESULTS 
 

The objective is the numerical computation of the kernel 

of the electric field. It’s about evaluating the integer 

singular (2.25), with W(u) given by (2.23). 

For this, we use a numerical algorithm, based on 

Simpson’s method is not variable. 

This method of Simpson has variable pitch allows us to 

compute the different singular integers involved in this 

calculation. Like these integral possesses a singularity, for 

example in the case of the function T(x); 
 

 
 

 We divide this integer into two parts associated with the 

singularity t = x. we integer from (-0.99) to (x – 𝜀) then (x + 

𝜀) up to (+0.99), for 𝜀 > 0 small enough. 

We then tabulate these different integral calculations. Of 

this way, we get the real part and the imaginary part of the 

core of the field. For this, we pose 

 
 The figure (1) is the integer of 𝜏(x), and the figure(2) is 

the real part of  
 

 
 

with ∫ (𝑥) given by (2.22). The figure (3) is the imaginary 

part of D(x). 

Finally, the last two figures are the real part and the 

imaginary part respectively. The kernel of the field given 

by (2.17), (2.25). We notice that there is a convergence 

towards zero for |𝜔| big with 𝜔 = x + iy. 

 

 
Fig. 1. We observe that at the edges, (-1, 1) and in x = -1, 

there is a difference, (the curve must be tangent, because 

these points the integrity of the function Tau (x) is not 

taken into account. There is also an inflection Point 

belonging to the axis x = 0. 

 
Fig. 2. Theoretically, and for the real part of D(x), there is 

has a singularity in x = 0, which is well verified 

numerically. We also note that the curve has an infusion 

point in x = 0 and that the curve converges to the axis y =0. 

 

 
Fig. 3. We observe that the singularity in x = 0, is well 

verifies what confirms the theoretical study. Note that the 

point (0, 0) is a point of symmetry on the domain (-0.2, 

0.2) and that the curve curves between curves and 

rectilinear motion. 

 

 
Fig. 4. For the real part of the kernel of the field, we notice 

that the singularity in y = 0 is well put in evidence, by the 

two Spades, as well as the kernel of the field tends to zero 

when y  is large. At the same time, we observe a good 

convergence of our scheme. Note that the projection of the 

curve on the Oxz plane is a parable. 
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Fig. 5. For the imaginary part of the kernel from the field, 

we observe that the curve admits two spades in x = 1 and x 

= -1. We notice that the projection of the curve on the Oxz 

plan is a parable. 

 

V. CONCLUSION 
 

We have fined in this paper that we can obtained the 

convergence of a diffraction problem related to the 

propagation of electromagnetic by using Simpson's method 

for the real and imaginary parts of the kernel.   
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