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Introduction and Aims of the Project

This project is divided into two parts; the first one is the development and
design of a waveguide polarizer to change the polarization form linear to
circular polarization. And the second part to include this device in the
microwave ellipsometry system, this second part includes experimental and
theoretical results in order to achieve accuracy and quality using microwave
technology instead of optical and traditional techniques.
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Ellipsometry Theory
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The Design of a Circular Polarizer.
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Measurements of the Circular Polarizer

Dielectric slab at Horizontal Position
produces little effect to the electric field. The
phase of S,, is denoted by & The electric
field is perpendicular to the piece.

Dielectric slab at Vertical Position
produces maximum effect to the electric
field. The phase of S,, is denoted by &
- The electric field is parallel to the
piece.



Measurements of the Circular Polarizer

Difference of phase

—~
0
(8]
(<)
—
(@]
Q

©

=~

Q
(@]
c

<

10.15
Length (cm)

differenceof phaselenghts= ( Phase,,.,)—(Phase,,.,)=98.17°-56.32° = 41.85°

(Phass; ) —(Phase,,,,) _ 41.85°
length(8.1cm) —length(4.1cm)  40mm
Phaserequired — Phase obtained, , ., = 90° — 56.32° = 33.68°

=1.04°/ mm

Length required = 33.68 +4.1cm=7.33cm

1.04° / mm




Implementation of the System

Transmitter
Section

Receiver Section

Transition Section
rotating from 0° to
180°. This is going to
provide the rotation
angle when there is
extinction.



Final Measurements and Results

IS view IS taken looking from the input to the out put

Dielectric
Slab

00

Electric Field linear
polarized coming
from the rectangular
waveguide

Rotation Angle
from 0° to 180°

Transition adaptor
connected to the circular
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Final Measurements and Results

S,, magnitude versus the rotation angle
when there is a metal surface under test of
width = 2mm. E | (50°)=0

The Material under Test is a metal surface
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Final Measurements and Results

S,, magnitude in function of the rotation angle when th ereis
a polystyrene surface under test of width = 3mm. E [ (70°)=0

The Material under Test is a Polysthyrenere surface
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Final Measurements and Results

S,, magnitude in function of the rotation angle when th e
transmitter antenna is placed in front of the recei  ver. E,
(135°)=0

One antenna in front of the other
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Conclusions

applications, such the study of the dielectric properties of the material used in
microstrip circuits. And also to other systems that at the moment are implemented
exclusively with optical devices and techniques. Because of the cost of this
technology compared to optic technology it gives another advantage to the use of
this techniques and technology compare with optical technology.




