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CHAPTER | INTRIDUCTION

field vector at some point in space, which changes with time ['®], Polarization is a core feature v
in optical imaging, telecommunications, contrast imaging, molecular biotechnology, and opt

sensors 'l There are three types of polarizations, as discussed below.

1.3.1. Linear Polarization

If, at a fixed position, the electric or magnetic field vector of a sinusoidal electromagn
wave maintains a constant direction while its magnitude varies, the wave is linearly polarized.’
condition of linear polarization may be satisfied by either of the following arguments: a) either
electric or magnetic field vector has a non-zero component in the polarization basis at a given p
b) The field vector comprises two orthogonal linear components that are in phase shift 0° or h
phase difference of 180°. An illustrative representation of a linearly polarized wave is provi

in Figure 1-4.

(a) y (b)

=i

Out of phase

Figure 1-4: (a) Linearly polarized when orthogonal components E, and E,, are in phase. (b) Linear]
polarized when orthogonal components E, and Ey, are out of phase.

Assuming that, an electric field E propagating along the z-axis may be represented by
orthogonal components, Ey and E,,, both of which are contained within the plane perpendicula
the z —direction. The instantaneous electric field vector is then expressed:

9
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research results of Galileo, Kepler and others. establishing the classical mechanics
theorys Maxwell summarized the experimental research results of Coulomb. Ocrsted,
Ampere and Faraday, establishing the clectromagnetic field theory. Secondly, once the
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In the digital era, silicon wafers are the core foundational materials for the electronics and optoelectronics industries, and
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their thickness plays a crucial role mn device performance, process stability, and product rehiability. Silicon wafer thickness
directly relates to electrical characteristics, thermal conductivity, and mechanical strength, and affects the consistency of key
manufacturing processes such as lithography and etching. Improper thickness control can easily lead to stress concentration,
warpage, or even device failure, thereby reducing yield. Therefore, achieving high-precision measurement and control of silicon
water thickness 1s a critical prerequisite for ensuring quality and reliability in advanced manufacturing.

In this study, a spectral-domain low-coherence interferometry method was used to construct the measurement optical path
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