Sudy of Wave Polarizer using Wave Concept Iteraive M ethod
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ABSTRACT: Thiswork will deal with the study of quasi square with a reference to the rigorous method iter ative on wave's
transverses. Reformulation of the Wave Concept Iterative Method is reformulated to integrated numerical polarizer, for
principal argument stabilize of method.
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1. Introduction

The techniques of combining quasi-optical power have been devel oped to resolve the limitation of the power componentsto
the solid state [1]. They were applied to the oscillators [2], the amplifiers [3] and the converters frequency [4]. These
techniques also allow the devel opment of new tools for designing these types of circuits, and therefore this knowledge was
transferred to the microwave circuit designers. In spatial power combiners quasi-optical, transmitters and receivers are
positioned at suitable distance elements amplifiers so they can function as reinforces modes propagations. The technique of
spatial power generally combines the use of afocusing system [5]. Thisfocusing system has the function wave formulation
and afast efficient mode transformation [12] to cal cul ate the el ectromagnetic field on the circuit plane. A multiplereflection
procedure is established which is started using initial conditions and stopped once the convergence is achieved [12.13]. In
order to generate the iterative process, two related operators are used. Thefirst one noted S, describesin spatial domain all

the sub-domains of the circuit plane whereas the second called I defined in spectral domain and it can elatethe wavesin the
spectral domain [9, 10]. The circuit plane is meshed into small cells; on each cell, the electromagnetic field satisfies the
appropriate boundary condition. With these two operators we establish two eguations respecnvely ”L the spatial and

spectral domain [8]. In these equations we are defined A as incident waves, B as scattered waves B and A, as the incident

sourcewaves[14].
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Asshown on figure (1), theincident waves A and the scattering waves B, are given in terms of the transverse electric E; and
magnetic fields H; at the circuit interface (£2). Thisleadsto the following set of equations:
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Y, Isanintrinsic admittance characterizing the medium, i denotesthe two mediumsbeside €2 (i =1 and 2), it can be defined as:

Yoi= ./ @ inwhich e, |, and e, are respectively the permittivity and permeability of the vaccum and of the medium ‘i’
u

n isthe outward vector normal to the interface.

The surface current density isintrouced asbeing J;; =HAn

According to equation (3), the boundary conditions can be expressed in terms of waves. On the metal:
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Figure 1. Definition of wavesfor the single-layer structure
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3. General structurepresentation

Figure (2) present the general structure under studied. It consists of three layers circuit. The medium oneisthe circuit under
studied whereas the two others are the polarizer’s. The two polarizer’s are useful to isolate and guide the wavesinto desired
direction. Anideal polarizer Ox doesn’t disturb or attenuate the Ex component and it will be produce thetotal reflection of Oy

component of the electric field. The same analysis can be established for the Oy ideal polarizer.
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Figure 2. Block diagram of an amplifier with polarizer
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Figure 3. Polarizer OX

In Equation (1) is shown apossible relationship between the electric field and the incident waves and reflected. Thefield Ey
can be written as

E,=Zy(A,+B,) )

Wherei represents the medium and Z ; the impedance of the medium. To satisfy the boundary condition on the component
propagating the field along Ox, Eiy =0, the condition appliesto the field space: AIy =— Biy

Figure 3 is shown the physical interface representing a polarizer Ox real. When the incidence of the waves, the endless pairs

of the metal tracks Throughout Oy form a distributed capacitance to Ox and the induced current on metal tracks generate an
inductance distributed on each track in Oy.
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Figure4. Polarizer OY
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Characteristic matrix of the polarizer

The pair permitsto go from spatial domain to the spectral domain and back to the spatial domain [11]. The use of the FMT
requiresthat the spatial and spectral fields should be discrete. In the space fieldsthisdiscretizationiscarried out by agridin
small rectangular areas (pixels) of the interface €. Electromagnetic value and the incidental and the reflected waves are
represented by matrices whose dimensions depend on the density of grid of thisinterface.

Polarizer can beinserted in the spectral absorption unwanted waves which stipulates anew formulation. Thefirst passageis
from the spatial domain to the spectral domain by FFT in 2D, second amodal projection [12] FMT. Modal basis chosen there
aredescribed extensively in[13] and [14]. The 2D periodic wall and the basesfunctionsare exponential. There aredescribedin

[0

. A, is defined in the spectral domain and has

[15]. In the above equation, we have included the excitation wave A, =

A
oy
thefollowing expression: For TE polarization:
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And the constant of propagation becomes:
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Using FMT/ FMT ~* for passing characteristic matrix from the spatial domain to the modal domain.
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Combining the equati ons we determine characteristic matrix of the modal domain for the polarizer OX.
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Figure 5. Flow chart summarizing theiterative method with polarizer
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Figure6. FSSunit cell geometry and dimensions
4. Application

We study the structure in Figure 5 presented by reference [15] which made measures and used iterative method for the
simulation in which polarization isunique (polarization following (x0) or (oy)). Inthiswork, we use anormally incident plane
wavewhichisdoubly polarized the required polarizer will fulfilled by adefault polarizer. The results are WCIPbotanies asthe
interface of the quasi-sguare open metallic ring FSS unit cell ismeshed with agrid of 60 x 60 pixels, and theiterative process
isstopped Effective 200 iterations.

FSSsof arrayswith 10 x10 unit cellsthedimensionsarea =20 mm, L =10 mm, and w=s=2 mm. d = 2mm, The quasi-square
metallic rings of the FSS are made of copper and etched on afiberglass (FR 4) substratel mm thick with adielectric constant
of 4 using printed circuit board (PCB) technol ogy.
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Figure 11. Transmission power versusfrequency (Polarizer OX)

5. Conclusion

In this paper, a reformulation of the Wave Concept Iterative Method is reformulated to integrated numerical polarizer, the
advantage the convergence of this approach concerning the polarizer allow to eliminate the unwanted wave with an efficient
manner which allows to obtain the same result only with 200 iterations rather than convergence which was about 600
iterations.
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