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Abstract

The homogeneity of materials was investigated, as defects often appear in fine
details. This was practically achieved in the present experimental work by examining
transparent samples and identifying defect and impurity regions through laser
scanning using semiconductor lasers (red AlGalnP with a wavelength of 650 nm and
green DPSS with a wavelength of 532 nm). The characteristics of each laser were
determined and studied, including their parameters (Ith(R)=11 mA, nSER=40%,
Ith(G)=85 mA, nSEG=12%, TOR=133.3 °C, T0G=149.25 °C, I0PR=1.21th,
I0PG=1.6Ith). The stability of laser operation, current consistency over time, and
emitted optical power were also analyzed. A specialized system was employed to
study the homogeneity and purity of various types of glass and mirrors.

The experimental results showed that most transparent samples from well-known
automotive companies suffer from noticeable inhomogeneity, indicating
manufacturing defects in these glass models. In contrast, quartz glass demonstrated
clear homogeneity. For mirror samples, the most homogeneous model was identified
as (Dem), which is commonly used in medical applications, particularly in dentistry.
The results also indicated that the green laser provided higher accuracy in detecting
surface defects compared to the red laser, due to its shorter wavelength and higher
sensitivity to fine structural variations.

The measurements revealed that the distribution of optical intensity across samples
varies depending on the material type and its purity, providing an effective method
for distinguishing between different samples.

It was also observed that the stability of the laser source plays a crucial role in
measurement accuracy, as fluctuations in power can affect the results.

The study demonstrated that laser scanning is an important non-destructive
technique for evaluating the quality of transparent materials.

This method can also be applied in industrial applications to inspect glass before use
in sensitive fields.

Furthermore, the system can be further developed to achieve higher accuracy using
advanced laser technologies.

In addition, this technique saves time and effort compared to traditional inspection
methods.

Accordingly, it can be considered a reliable measurement tool in both research
laboratories and industrial environments.



The samples were carefully prepared by cleaning and removing surface impurities
to ensure that external factors did not affect the measurement results. They were also
properly fixed within the testing system to allow uniform passage of the laser beam
through them.

The examination process was carried out using both linear and surface scanning
techniques to monitor changes in optical intensity as the laser passed through the
sample, enabling precise identification of defect locations.

The results showed that the green laser was more efficient in revealing fine defect
details compared to the red laser, due to its shorter wavelength and greater
interaction with microscopic variations in the material.

In contrast, the red laser produced less distinct results in some cases, particularly
when detecting small defects or slight variations in purity.

Therefore, the green laser can be considered a more accurate and effective tool for
evaluating the purity of glass and mirrors and for detecting fine defects within them.
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