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Abstract: Modern advances in laser technology have brought about significant developments in various fields,
including medicine, communication, manufacturing, and scientific research. Fiber lasers have gained
prominence due to their efficiency and compact design. They are used in a wide range of applications,
including cutting and welding in manufacturing, as well as for high-power laser weapons. Ultrafast lasers,
which produce extremely short pulses of light, have revolutionized scientific research and medical procedures.
They are used in laser eye surgery, materials processing, and for studying ultrafast phenomena in fields such
as physics and chemistry. The modern advances in laser technology hold immense research significance due
to their broad impact on multiple scientific, industrial, and medical domains. Some of the key research
significance areas include: Medical Applications: Laser technology has transformed the field of medicine,
enabling minimally invasive procedures, precise surgeries, and improved diagnostics. Researchers are
continually exploring new medical applications, such as the development of laser-based therapies for cancer
treatment, improved imaging techniques, and novel approaches to laser-assisted drug delivery. Scientific
Research: Lasers are indispensable tools for scientific research, particularly in physics, chemistry, and
materials science. The ongoing development of ultrafast lasers has enabled the study of ultrafast phenomena,
such as chemical reactions and electro dynamics. Researchers are pushing the boundaries of what is possible
in understanding the fundamental aspects of our world Applying the "Weighted Aggregated Sum Product
Assessment (WASPAS)" method, those making decisions are able to evaluate possibilities based on a wide
range of parameters. It involves providing criteria weights, determining scores for every potential and
summing the results to determine the most suitable option. From the result High-power fiber lasers got first
rank whereas Laser-based 3D printing having lowest rank.

Keywords: Holographic interferometer; Laser-induced breakdown spectroscopy; Laser cleaning; Art
conservation; Laser materials processing; Anti-fraud technology.

1. INTRODUCTION

Modern technology has revolutionized the field of artwork conservation with a laser-based approach for process
control and evaluation. This innovative method harnesses the precision and non-invasive nature of lasers to analyze,
restore, and preserve artworks with remarkable accuracy. Lasers are used to remove unwanted materials, such as aged
varnishes or over painting, without harming the original artwork. Additionally, laser-based spectroscopy and imaging
allow conservators to study pigments, layers, and even hidden details beneath the surface, providing valuable insights
into an artwork's history and condition. By enabling more effective and controlled conservation processes, this laser-
based approach ensures the preservation of cultural heritage for future generations while minimizing potential damage
or alterations to the original masterpiece. It represents a significant advancement in the art conservation field,
combining cutting-edge technology with a deep commitment to preserving the world's artistic heritage.[1]Advances
in laser technology, coupled with the development of sophisticated fiber-optic delivery systems, have brought about
a transformative evolution in lithotripsy, the medical procedure for breaking down kidney stones and other urinary
tract calculi. Traditional lithotripsy methods involved shockwaves generated outside the body, which could be
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uncomfortable and less precise. However, modern laser lithotripsy employs highly focused laser beams delivered
through flexible and precise fiber-optic systems. These lasers can precisely target and fragment stones with minimal
damage to surrounding tissues, reducing patient discomfort and recovery time. Furthermore, the adaptability of fiber-
optic delivery systems allows for better maneuverability and access to challenging anatomical locations. These
advancements not only enhance the effectiveness of stone removal but also reduce the need for invasive surgeries,
making it a safer and more patient-friendly option for managing urinary tract stones. The synergy of laser technology
and fiber-optic delivery systems has revolutionized lithotripsy, providing a more efficient and patient-centered
approach to this common medical procedure [2] Laser dentistry practice management represents an innovative and
efficient approach to dental care that has gained significant momentum in recent years. By incorporating laser
technology into their practices, dentists can offer patients a range of benefits, including minimally invasive treatments,
reduced discomfort, and faster recovery times. Practice management in laser dentistry involves optimizing workflows,
ensuring proper training for dental professionals, and investing in the latest laser equipment. It also includes
implementing safety protocols and educating patients about the advantages of laser dentistry. Additionally, the
adoption of laser technology can lead to improved patient satisfaction, expanded service offerings, and enhanced
practice profitability. Overall, effective practice management in laser dentistry allows dental professionals to provide
high-quality, patient-centered care while staying at the forefront of technological advancements in the field.[3] A
decade of modern bridge monitoring using terrestrial laser scanning has brought about a transformative shift in
infrastructure management. Terrestrial laser scanning technology, with its ability to provide highly detailed and
accurate 3D data of bridge structures, has revolutionized the way we assess and maintain these critical assets. This
technology has allowed for efficient and non-invasive inspection of bridges, enabling early detection of structural
issues, deformation, and wear and tear. As we look to the future, the continued development of laser scanning
techniques promises even more comprehensive and real-time data collection. Artificial intelligence and machine
learning algorithms will likely play an increasing role in data analysis, facilitating predictive maintenance and
decision-making. Furthermore, integration with other sensor technologies and the use of remote monitoring systems
will enable more proactive and cost-effective bridge management. Overall, the review of the past decade indicates
that terrestrial laser scanning has become a cornerstone of modern bridge monitoring, and its future directions hold
great promise for enhancing infrastructure safety and longevity.[4] High-energy laser weapons represent cutting-edge
technology designed for defense and security applications. These weapons utilize powerful lasers to deliver directed
energy, primarily for the purpose of destroying or disabling targets. The technology relies on the generation and
amplification of intense laser beams, typically in the megawatt range. High-energy laser weapons are versatile and
have the advantage of rapid target engagement, pinpoint accuracy, and a virtually limitless supply of ammunition.
They can be used to intercept and neutralize a wide range of threats, including drones, missiles, artillery shells, and
even enemy aircraft. Continuous advancements in beam control, adaptive optics, and power generation systems have
made these weapons increasingly effective and practical for military and defense applications. While significant
technical challenges remain, the technology is rapidly evolving, with the potential to reshape the landscape of modern
warfare and provide enhanced security measures.[5] Modern scattering-type scanning near-field optical microscopy
(s-SNOM) is an advanced and powerful tool for material research at the nanoscale. This technique leverages the
principles of near-field optics to achieve spatial resolution beyond the diffraction limit, enabling researchers to
investigate the optical properties of materials with unprecedented detail. With s-SNOM, a sharp metal-coated probe
tip is positioned very close to the sample surface, allowing it to interact with near-field optical signals. This interaction
provides valuable information on a material's local optical properties, such as its refractive index, chemical
composition, and the presence of nanostructures. Researchers can use s-SNOM to explore a wide range of materials,
including semiconductors, plasmonic nanostructures, 2D materials, and biological specimens. This technique has
opened up new avenues for understanding and manipulating materials at the nanoscale, leading to breakthroughs in
fields such as nanophotonics, optoelectronics, and materials science.[6]Modern fiber laser beam welding plays a
critical role in the fabrication of newly-designed precipitation-strengthened nickel-base superalloys, which are
materials known for their exceptional high-temperature performance and resistance to corrosion. These advanced
superalloys are being increasingly used in aerospace, energy, and other demanding industries. Fiber laser beam
welding offers several advantages for joining these alloys. It provides high precision and control, resulting in fine
weld seams and minimal heat-affected zones, which is crucial for maintaining the material's properties. Moreover, the
high energy density of fiber lasers enables deep penetration, ensuring strong and reliable welds. This technology is
vital for manufacturing components with intricate geometries, where conventional welding techniques may be less
suitable. The application of fiber laser beam welding to precipitation-strengthened nickel-base superalloys ensures the
creation of durable and high-performance parts, contributing to the advancement of cutting-edge engineering
applications.[7]lon beam sputter coatings are a crucial element of laser technology, providing high-performance
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optical coatings that enhance the efficiency and precision of laser systems. This advanced process involves
bombarding a target material with a focused beam of ions, causing atoms or molecules to be ejected from the target
surface. These ejected particles are then deposited onto the optical components, such as lenses, mirrors, and prisms,
with exquisite control and uniformity. lon beam sputter coatings can be tailored to manipulate the reflectivity,
transmissivity, and spectral properties of these optical elements, optimizing the performance of laser systems across
various applications. These coatings are particularly vital for lasers used in fields like telecommunications, medical
procedures, materials processing, and scientific research, as they enhance the laser's performance, beam quality, and
overall reliability. lon beam sputter coatings have become an indispensable technology in laser system design,
contributing to advancements in precision, power, and functionality in a wide range of laser applications.[8]"Advances
in lasers for the treatment of stones—a systematic review" reflects the systematic investigation into the latest
developments in laser technology applied to the medical treatment of stones, primarily focusing on kidney and urinary
tract stones. The review delves into the various laser modalities, such as Holmium:YAG, thulium fiber, and
erbium:YAG lasers, highlighting their advantages and limitations for stone fragmentation and removal. By
systematically analyzing a wide array of scientific literature and clinical studies, the review provides valuable insights
into the efficacy, safety, and patient outcomes associated with these laser technologies. It also outlines the ongoing
efforts to enhance laser techniques, making them more efficient and less invasive, ultimately improving patient care
in urology and nephrology. This systematic review serves as a comprehensive resource for healthcare professionals,
researchers, and policymakers, guiding them in adopting the most advanced laser technologies for stone treatment,
with the ultimate goal of improving patient outcomes and minimizing the burden of stone-related
disorders.[9]"Management of vascular lesions using advanced laser technology"” in a PDF document signifies an in-
depth exploration of the utilization of cutting-edge laser technology in the medical field, particularly in the treatment
of vascular lesions. This document likely provides an extensive review of various laser systems, such as pulsed-dye
lasers and intense pulsed light (IPL) systems, which are employed to address vascular conditions like port-wine stains,
spider veins, and hemangiomas. It likely details the mechanisms, effectiveness, and safety profiles of these advanced
laser technologies, making it a valuable resource for healthcare professionals and researchers in the field of
dermatology and vascular surgery. Furthermore, it may discuss the latest developments, treatment protocols, and
patient outcomes to guide healthcare practitioners in choosing the most suitable laser technologies for managing
vascular lesions. This PDF document plays a crucial role in disseminating knowledge and best practices for the
effective and safe treatment of vascular lesions, promoting advancements in patient care and cosmetic
dermatology.[10]"Basic and advanced technological evolution of laser lithotripsy over the past decade: An educational
review by the European Society of Urotechnology” in HTML format likely offers a comprehensive and educational
examination of the developments in laser lithotripsy technology over the past ten years. This review, possibly
published by the European Society of Urotechnology, provides insights into the fundamental principles and
advancements in laser-based techniques for the non-invasive fragmentation and removal of urinary tract stones. It is
likely to cover the progression from basic to advanced technologies, such as Holmium:YAG and thulium fiber lasers,
detailing their mechanisms, clinical applications, and safety considerations. By offering this educational review, it
serves as a valuable resource for urologists, medical practitioners, and researchers seeking to stay abreast of the latest
trends and best practices in the field, contributing to improved patient care and outcomes in the management of urinary
tract stone disorders. This HTML document supports knowledge dissemination, education, and advancements in
urological technology [11]The application of laser scanning and structured blue light scanning in criminal
investigation represents a significant leap forward in forensic science and crime scene analysis. Laser scanning
technology enables the creation of highly accurate 3D models of crime scenes, including the capture of minute details
like bullet trajectories, blood spatter patterns, and footwear impressions. This precision aids investigators in recreating
and understanding the sequence of events, which is crucial for building a comprehensive case. Structured blue light
scanning, on the other hand, can reveal latent bloodstains, fingerprints, and other evidence that might be otherwise
imperceptible to the naked eye. By combining these technologies, law enforcement agencies can more effectively
document, analyze, and reconstruct crime scenes, ultimately improving the quality of evidence presented in court and
increasing the likelihood of solving complex cases. These technological advancements underscore the significant role
that modern science and technology play in advancing criminal investigations and enhancing the criminal justice
system's ability to deliver justice.[12]Modern laser technology has significantly impacted metallurgical studies and
materials processing. Laser-based materials processing techniques have revolutionized various aspects of metallurgy,
offering enhanced precision, efficiency, and versatility. These technologies include laser cutting, welding, marking,
and additive manufacturing, among others. They are widely used in industries such as automotive, aerospace, and
electronics for their ability to work with a broad range of materials, including metals, alloys, and composites. In
metallurgical research, lasers are instrumental in studying the microstructures, properties, and behaviors of materials
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under various conditions. They provide the means to conduct in-depth analyses, such as laser-induced breakdown
spectroscopy (LIBS) and laser ablation, to assess elemental composition and impurities. Lasers also enable researchers
to investigate phase transformations, heat treatments, and the impact of laser-induced thermal cycles on materials. The
synergy of modern laser technology and metallurgy has led to innovations like laser-assisted additive manufacturing,
which allows for the production of complex and high-performance metal parts. This technology improves the
efficiency of metallurgical processes, reduces waste, and enhances the quality of manufactured products. Overall, the
marriage of modern laser technology and metallurgical study has expanded the horizons of materials science and
manufacturing, offering solutions that are crucial for various industrial applications and the development of advanced
materials.[13].

2. MATERIALS AND METHODS

2.1High-power fiber lasers: High-power fiber lasers are a specific class of laser systems known for their ability to
produce and deliver high levels of optical power. These lasers operate based on the amplification of light through
optical fibers, which can be made of various materials, with rare-earth-doped fibers being common..These lasers are
designed to generate intense laser beams, typically in the range of several kilowatts (kW) or even megawatts (MW)
of power. The high power output makes them suitable for various industrial applications. High-power fiber lasers
utilize optical fibers to amplify and deliver the laser light. The use of fibers offers advantages like flexibility, efficient
heat dissipation, and ease of beam delivery, making them valuable in a wide range of settings.

2.2 Ultrafast laser systems: Ultrafast laser systems refer to a class of lasers that produce extremely short laser pulses,
typically on the order of femtoseconds (1 fs = 10"-15 seconds) or picoseconds (1 ps = 10"-12 seconds). These lasers
are characterized by their ability to generate light pulses with incredibly short durations, which have a wide range of
applications in science, technology, and industry. Here's what "ultrafast laser systems™ means in more detail: Ultra-
Short Pulses: Ultrafast lasers produce optical pulses with durations ranging from femtoseconds to picoseconds. These
very short pulses enable the generation of extremely high peak powers in the laser beam

2.3Quantum cascade lasers: Quantum cascade lasers (QCLS) are a specific type of semiconductor laser that operates
based on the principles of quantum mechanics. These lasers are highly engineered devices with a unique design, and
they offer several distinctive characteristics and advantages. Here's what "quantum cascade lasers" means in more
detail: Cascaded Quantum Wells: Quantum cascade lasers use a series of carefully designed and stacked
semiconductor layers, often referred to as quantum wells. These layers are engineered with precise thicknesses to
allow for the controlled flow of electrons and photons. Wavelength Flexibility: Unlike traditional semiconductor
lasers, which emit light at specific wavelengths determined by the material's band gap, QCLs allow for precise control
of the emitted wavelength. This makes them extremely versatile for applications across a wide range of the
electromagnetic spectrum, from mid-infrared to terahertz.

2.4 aser-based 3D printing: Laser-based 3D printing, also known as laser sintering or laser melting, is an advanced
additive manufacturing technology that uses lasers to selectively fuse or solidify powdered materials, typically metal,
plastic, or ceramics, layer by layer, to create three-dimensional objects. This process involves the following key
principles: Material Fusion: Laser-based 3D printing begins with a layer of powdered material spread on a build
platform. A high-energy laser beam is precisely directed onto the surface of the powder, selectively melting or
sintering it in accordance with a computer-aided design (CAD) model. Layer-by-Layer Construction: After each
layer is solidified, the build platform is lowered, and a new layer of powder is spread over the previous one. The laser
then selectively fuses the next layer. This process is repeated until the entire 3D object is created, layer by layer
2.5Efficiency: Efficiency refers to the extent to which a process, system, or operation accomplishes its intended goals
or objectives with minimal waste of resources, effort, time, or energy. It is a measure of how well a task is completed
or how effectively resources are utilized to produce a desired output.

2.6Precision: Precision refers to the degree of exactness or accuracy with which a measurement, calculation, or action
is performed. It involves minimizing errors and variations to ensure that results are consistent and reliably close to the
true or desired value. Precision is a fundamental concept in various fields, including science, engineering,
manufacturing, and many other industries.

2.7Cost: Cost refers to the amount of money or resources required to produce, acquire, or maintain a product, service,
or project. It is a fundamental economic and financial concept that plays a crucial role in decision-making, budgeting,
and resource allocation.

2.8Environmental Impact: Environmental impact refers to the effects or consequences of human activities, projects,
policies, or events on the natural environment. It involves the assessment and analysis of how various actions may
influence ecosystems, habitats, biodiversity, and the overall health and sustainability of the planet. Environmental
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impact is a crucial consideration in decision-making processes, particularly in fields such as environmental science,
sustainability, and public policy.

Method: Utilizing the foundation of the WASPAS technique, the researchers introduce a novel research approach
called the extended WASPAS method. This methodology proves to be highly effective in tackling Multiple Criteria
Decision Making (MCDM) challenges that involve sets of fuzzy values in the form of interval type-2 sets [14]. In the
context of this study, the integration of the CRITIC and WASPAS approaches is specifically applied to the task of
selecting a time and attendance software solution for a private hospital. Both techniques heavily rely on fundamental
mathematical procedures. An interesting observation from this study is that various parameters within the WASPAS
technique consistently yield alternative rankings. It is noteworthy that the impact of varying values can be
demonstrated across a range of selection problems [15].1n this latest study, the researchers have made revisions to the
fundamental equations at the heart of their work, and they have reexamined how correctness is evaluated within the
context of the WASPAS approach. Their analysis has revealed that, when taking into account the predicted changes
in the Weighted Point Method (WPM), the precise calculation of derivatives becomes significantly challenging.
Consequently, they have put forth an adjusted formula, which has garnered support through its application in two
distinct scenarios. Additionally, they have developed computer tools that professionals can utilize to assist them in
determining optimal values and performing calculations for estimated variances [16]. We have presented a new
augmentation to the usual WASPAS system within the context of Multiple Criteria Decision Making (MCDM). This
novel extension, known as WASPAS-SVNS, is built on the conceptual framework of single-valued neutrosophic sets.
Its goal is to make it easier to compare the results of various MCDM approaches. According to the computational
results, the Gariunai District in Vilnius is the best location for the construction of a non-hazardous waste incineration
plant. These findings strongly show that this location is well-suited for the trash incineration project [17]. This work
focuses on tactics customized to Interval-Valued Intuitionistic Fuzzy Sets (IVIFSs) in the context of Multiple Criteria
Decision Making (MCDM). A unique technique based on the WASPAS methodology has been developed within the
IVIFS framework. This method is based on IVIFS operators, some tweaks to the traditional WASPAS approach, and
a novel way for calculating criteria and expert decision weights. The paper provides novel strategies for computing
expert and criterion weights, leveraging interval-valued intuitionistic To ensure correct weight allocations, fuzzy data
values such as entropy, divergence, and similarity metrics are used [18]. To evaluate the various alternatives, a
methodology for generating criteria weights within the restrictions of the proposed model, as well as a recommended
solution approach, has been devised [19]. According to the conclusions of the WASPAS methodology [20], the most
promising path to improve and shape Iran's industrial strategy for the future is to incorporate nanotechnology into the
sphere of healthcare and health.[20] In this study, the Intuitively Fuzzy Weighted Aggregate Sum Evaluation (IF-
WASPAS) methodology is employed to evaluate the performance of solutions to the Traveling Salesman Problem
(TSP). The IF-WASPAS technique merges the "Weighted Sum (WSM)" and the Weighted Product Model (WPM) as
decision-making tools within the context of Multiple Criteria Decision Making (MCDM), with a specific focus on
handling linguistic uncertainty. To establish criterion weights, the subjective weights assigned by experts are
augmented with objective weights derived through a similarity measurement method [21]. Moreover, the study
examines the issue of choosing optimal petrol stations by applying the newly introduced Spherical Fuzzy Analytic
Hierarchy Process (AHP) in conjunction with the Spherical WASPAS algorithm [22].

3. MATERIALS AND METHODS

TABLE 1. Modern advances in laser technology

Environmental
Technology Efficiency | Precision Cost Impact
High-power fiber lasers
Ultrafast laser systems
Quantum cascade lasers
Laser-based 3D printing
Lidar technology
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Table 1 shows compare above values High-power fiber lasers: High-power fiber lasers excel in precision and
efficiency, with ratings of 5 and 4, respectively. They offer moderate cost-effectiveness but have a relatively low
environmental impact with a rating of 3. Ultrafast laser systems: Ultrafast laser systems demonstrate decent precision
(4) and moderate efficiency (3). However, they are associated with relatively higher costs (4) and have a fair
environmental impact (2).Quantum cascade lasers: Quantum cascade lasers are highly efficient (5) and precise (3) but
tend to be expensive (5) and have a moderate environmental impact (3).Laser-based 3D printing: Laser-based 3D
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printing systems lag behind in terms of efficiency (2) and cost-effectiveness (2) but provide good precision (4) and
have a moderate environmental impact (4).Lidar technology: Lidar technology is relatively efficient (3) but less
precise (2). It is cost-effective (1) and has a high environmental impact (5), likely due to its energy consumption and
emissions.

Morden advances in laser

Technology
6
5
4
; W Efficiency
1 B Precision
0
M Cost
B Environmental Impact
&
D

FIGURE 1. Modern advances in laser technology
Figure 1 illustrate the graphical representation of Modern advances in laser technology

TABLE 2. Performance values

Performance value

0.80000 1.00000 0.33333 1.00000
0.60000 0.80000 0.25000 0.50000
1.00000 0.60000 0.20000 0.33333
0.40000 0.80000 0.50000 0.25000
0.60000 0.40000 1.00000 0.20000

Table 2 shows the performance value for weighted sum method

TABLE 3. Weight Matrix

Weight
0.25 0.25 0.25 0.25
0.25 0.25 0.25 0.25
0.25 0.25 0.25 0.25
0.25 0.25 0.25 0.25
0.25 0.25 0.25 0.25

Table 3 shows the weight matrix which is taken as same for all the Technology
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TABLE 4. Weighted normalized decision matrix by WSM

Weighted normalized decision matrix
0.20000 0.25000 0.08333 0.25000
0.15000 0.20000 0.06250 0.12500
0.25000 0.15000 0.05000 0.08333
0.10000 0.20000 0.12500 0.06250
0.15000 0.10000 0.25000 0.05000

Table 4 shows the weight normalized decision matrix for the five types of the alternate parameters and four of the
evaluation parameters. It is done using the weight sum method

TABLE 5. Weight Normalized Decision Matrix by WPM

Weighted normalized decision matrix
0.94574 1.00000 0.75984 1.00000
0.88011 0.94574 0.70711 0.84090
1.00000 0.88011 0.66874 0.75984
0.79527 0.94574 0.84090 0.70711
0.88011 0.79527 1.00000 0.66874

Table 5 shows the weight normalized decision matrix for the five types of the alternate parameters and four of the
evaluation parameters. It is done using the weight product method

TABLE 6. Preference Score

Preference Preference
Score % Score 33 lambda WAS.PAS
5 23 05 Coefficient
0.78333 £3 0.71861 8= 0.75097
0.53750 g § 0.49492 2 S 0.51621
0.53333 = 0.44721 E 8 0.49027
0.48750 o 0.44721 sa 0.46736
0.55000 = 0.46807 0.50903

Table 6 shows the Preference Score for five types Technology. The score is evaluated using two methods I. Weight
Sum method 1. Weight Product method. And the WASPAS Coefficient for the Alternatives used here.
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Figure 2 illustrates the preference score for the alternatives using weight sum and weight product method

FIGURE 2. Preference score
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FIGURE 3. WASPAS Coefficient
TABLE 8. Rank

RANK
High-power fiber lasers
Ultrafast laser systems
Quantum cascade lasers
Laser-based 3D printing
Lidar technology

W AN~

Table 8 shows the Rank for the five types of alternatives used in this research
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FIGURE 4. Rank

Figure 5 illustrates the Rank for the Influence of social media in travel decision making. Here the High-power fiber
lasers is in the 1% rank, Ultrafast laser systems is in the 2" rank Lidar technology is in the 3™ rank, Quantum cascade
lasers is in the 4" rank, and, Laser-based 3D printing is in the 5" rank.

4. CONCLUSION

Modern advances in laser technology have ushered in a new era of innovation and application across a multitude of
fields. These advancements have reshaped the landscape of precision engineering, scientific research, medical
treatment, and manufacturing processes. The diversity and flexibility of laser systems, ranging from high-power fiber
lasers to ultrafast laser systems and quantum cascade lasers, provide an array of options to suit various industry needs.
Efficiency and precision stand out as key attributes of these modern laser technologies, allowing for fine-tuned control
and accuracy in applications such as materials processing, medical procedures, and scientific investigations. However,
it is essential to recognize that these benefits often come with varying degrees of cost and environmental impact. As
technology continues to evolve, the quest for achieving high precision, efficiency, and sustainability in laser
applications remains an ongoing challenge. Moreover, the holistic consideration of environmental impact and cost-
effectiveness is crucial, as they intersect with the efficiency and precision factors. Sustainable practices and eco-
friendly laser technologies are imperative for reducing the environmental footprint and aligning with broader goals of
environmental conservation. In essence, the modern laser landscape offers a remarkable array of tools and technologies
that empower industries and research domains, providing opportunities for improved outcomes, enhanced precision,
and advanced capabilities. As these laser technologies continue to evolve, finding the right balance between efficiency,
precision, cost-effectiveness, and environmental responsibility will be central to maximizing the benefits they bring
to society. The future of laser technology holds great promise, with ongoing advancements that will further
revolutionize the way we approach challenges and opportunities in science, industry, and healthcare.
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