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Editorial

elcome to the inaugural issue
W of Laserman Indial As we

embark on this illuminating
journey together, | am excited to
share the passion, dedication, and
innovation that has been infused into
every page of this magazine. The world
of lasers, often perceived through the
lens of science fiction and high-tech
industries, is in fact closely intertwined
with many facets of life from medical
science to entertainment technology.

The pervasive innovations in laser
technology have added a significant

feather to the cap of its wide
applications, marking it as a field of
growing scientific importance. Its future
is bright with the potential to overcome
many of  mankind's  challenges.

In the prelude of this inaugural issue, we
will highlight the contributions of the
laser industry in India, including trends
in innovation and insights into various
technological applications, painting
a picture of success on the canvas of
science.

Understanding that the customer is the
heart of this process, our “Customer
Corner” will cover firsthand experiences,
reviews, and success stories.

Education and research are unfolding
new avenues for innovation. Our focus
on safety in strategic applications of laser
technology will ensure a bright future.

In this month’s cover story, we present
a detailed investigation into the impact
of antidumping measures on the laser

industry in India.

Our “Industry Insights” section delves
into the latest trends and innovations,
offeringyouafront-rowseattotherapidly
evolving landscape of laser technologies.

Recognizing that customer voices are
vital to any industry, we've dedicated
an entire section to you, the end-
users. "Customer Corner” is where your
peers share their firsthand experiences,
reviews, and transformative stories.

Finally, education and awareness are
crucial for an informed community.
In our dedicated segment, we aim
to debunk myths, offer tutorials, and
emphasize the importance of safety in
the world of lasers.

To a brighter tomorrow,
Dr. N. Kumar Swamy

M.Sc., M.Phil,, M.Tech., Ph.D.
Editor-in-Chief, Laserman India

EDITORIAL MEMBER
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¢ Ms. Khushboo Gupta

« Mr. Nagendra Rawat -

Mr. Dipesh Nishad

Mr. Vipul Gupta
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What is

Laser?

aser engineering deals with

the branch of engineering

that  focuses on the

design, development, and

application of laser systems
andtechnology. Laser engineeringinvolves
understanding the principles of lasers,
including their generation, amplification,
and control, as well as their integration into
various systems and devices for practical
use across different industries and fields
of research. Laser engineers work on a
wide range of applications, from laser
material processing and manufacturing
to  laser-based  medical  devices,
telecommunications, defense systems,
and scientific research instruments.
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Fig. 1.1 Components of a laser

Principle of laser engineering

STIMULATED EMISSION

At the heart of laser technology is the process of stimulated emission, where an incoming photon interacts with an
excited atom or molecule, causing it to emit a second photon with the same energy, frequency, phase, and direction.
This process results in the amplification of light.

POPULATION INVERSION

Laser operation requires achieving a population inversion, where more atoms or molecules are in an excited state
than in the ground state. This is typically accomplished through external energy input, such as electrical pumping or
optical pumping, to excite the laser medium.

OPTICAL CAVITY

A laser typically consists of an optical cavity formed by two mirrors, one fully reflective and one partially reflective.
The partially reflective mirror allows a portion of the emitted photons to exit the cavity as the laser beam, while the
fully reflective mirror reflects the photons back into the cavity for further amplification.

GAIN MEDIUM

The gain medium is the material that undergoes stimulated emission to amplify light. This can be a solid, liquid, gas,
or semiconductor material, depending on the type of laser.

EXCITATION SOURCE

Laser technology requires an excitation source to pump energy into the gain medium and achieve population
inversion. This can be achieved using electrical discharges, flash lamps, optical pumping with another laser, or other
methods depending on the type of laser.
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The mechanism of interaction between photons and the electrons of an atom that generate a laser beam
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Fig. 1.2 The mechanism of interaction between photons and the
electrons of an atom that generate a laser beam
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Fig. 1.3 Emerging laser technology
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Advancements in Laser Technology

Miniaturization and
Integration

Laser  technology is  becoming
increasingly compact and integrated
into various devices, leading to the
development of miniaturized laser
systems for applications such as medical
devices, LIDAR sensors, and consumer
electronics.

Advancements in Laser
Material Processing

Laser material processing techniques
such as laser cutting, welding, and
surface  modification are continually
improving. Emerging trends include
the development of new laser sources,
optimization of process parameters, and
integration with automation and Al for
enhanced precision and efficiency.

Laser-based Additive Manufacturing

Additive manufacturing,
or 3D printing, using laser-
based techniques such as
selective laser sintering (SLS)
and stereolithography  (SLA),
continues to grow. Emerging
trends include the use of multi-
material  printing,  improved
process control, and integration
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Fiber Lasers

e

Fiber lasers have been gaining popularity
due to their efficiency, reliability, and
compactness. They are being used in
various industrial applications such as
cutting, welding, and marking, as well
as in telecommunications and medical
devices.

Photonics for Quantum
Technologies

Laser technology plays a crucial role
in various quantum technologies such

as quantum computing, quantum
communication, and quantum
sensing. Emerging trends include the
development of lasers tailored for specific
quantum applications, such as quantum
key distribution and quantum metrology.

friendly  and

with digital design tools for rapid prototyping and customized

manufacturing.

There is a growing emphasis
on developing environmentally
energy-efficient
laser sources. Trends include the
development of green
based on diode-pumped solid-
state lasers and the adoption of
more efficient laser designs and
cooling technologies.

Ultrafast Lasers

Ultrafast lasers, including femtosecond
and picosecond lasers, are finding new
applications in  precision  machining,
biomedical imaging, and  material
processing. These lasers enable precise
control over material ablation and have
opened up new possibilities in micro-
machining and nanotechnology.

Biomedical
Applications

Y
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Laser technology continues to advance
in the biomedical field, with applications
ranging from laser surgery and
dermatology to optical imaging and
diagnostics.  Emerging trends include
the development of minimally invasive
laser therapies, personalized medicine
approaches, and advances in optical

coherence  tomography (OCT) and
multiphoton microscopy.

Green and Efficient Lasers

lasers
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:@: Important pointer to keep in mind

laser was invented by Theodore H. in California. This achievement
Maiman in 1960. Maiman built the marked the beginning of the era
first laser using a synthetic ruby of practical laser applications and
crystal and demonstrated it at earned Maiman recognition as the
the Hughes Research Laboratories inventor of the laser.

Fiber laser cuttmg
machine
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Challenges & Solutions

@ Cost

Challenges j}

Historically, laser technology has been associated
with high costs, primarily due to the complexity of
laser systems and the need for precise components.

© Power Efficiency

Solutions to this challenge involve advancements in manufacturing
techniques, economies of scale, and the development of more cost-effective
laser sources, such as fiber lasers and diode lasers. Additionally, improvements
in efficiency and reliability can help reduce operational costs over the lifetime
of laser systems.

Challenges é}'

Many traditional laser systems have relatively low
efficiency, with a significant portion of input power
being lost as heat.

€) Ssize and Weight

Increasing power efficiency is a key focus area, with solutions including the
development of more efficient laser gain media, advanced cooling technologies,
and optimized laser cavity designs. For example, the adoption of diode-pumped

solid-state lasers can significantly improve overall efficiency compared to lamp-
pumped systems.

Challenges A!

Some applications require compact and lightweight
laser systems, posing challenges for traditional bulky
laser technologies.

@ Beam Quality and Stability

Miniaturization and integration of laser components are key solutions to address
this challenge. Advances in semiconductor laser diode technology, micro-optics,
and photonic integrated circuits enable the development of smaller and more

portable laser devices suitable for a wide range of applications, including
medical devices and handheld sensors.

Challenges ;}

Maintaining high beam quality and stability is
essential for many laser applications, particularly
those requiring precise focusing and control.
Challenges such as thermal effects, mode instability,
and beam pointing fluctuations can affect beam
quality and stability.

Solutions involve the use of advanced beam shaping techniques, active thermal

management systems, and feedback control mechanisms to compensate for
environmental factors and ensure consistent performance over time.
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@ safety and Regulation

Challenges ;}

Laser safety is a critical consideration in many
applications, especially in medical, industrial, and
defense settings. Ensuring compliance with safety
regulations and standards is essential to prevent
accidental exposure to hazardous laser radiation.

Solutions include the integration of safety features such as interlocks, beam
shutters, and remote monitoring systems into laser devices. Additionally,

education and training programs help raise awareness of laser safety
practices among users and operators.

() Waterial Compatibility

Challenges j}

Laser processing techniques, such as cutting, welding,
and marking, often encounter challenges related to
material compatibility and process optimization.

_Soutions B}

==
Solutions involve research into laser-material interactions, development of
specialized laser parameters for different materials, and the integration of
sensors and monitoring systems to provide real-time feedback during laser
processing operations. Additionally, advancements in multi-wavelength

and ultrafast laser technologies expand the range of materials that can be
processed effectively using lasers.
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Unlocking Profitability: Assessing the Viability of
Laser Technology for Small-Scale Production

Relying on laser technology for metal
cutting or marking has many advantages
in practice. The processes work without
contact. This protects the processed
material and the tool, because a light
beam does not wear out. Also, no other
processing method is as flexible in terms
of shaping. Tools do not have to be
changed and the workpieces do not
have to be clamped in time-consuming
preparation. Until now however, the high
purchase prices were an obstacle to using
laser technology especially for cutting
even for smaller quantities or prototype
production. But in the meantime, there are
also affordable systems suitable for such
applications.

Laser systems have become established
in series production to cut metal . The
technology scores with high precision
and quality as well as speed even the
smallest cuts can be made quickly and
easily. The technology is also significantly
more efficient than CNC milling: with laser
cutting, for example, deburring takes place
automatically in the same work step. Even
complex shapes or designs are no problem
for the laser. No swarf is produced so there
is no contamination at the workstation, and
thematerial around the interface remains
undamaged. In addition, handling the

W

workpieces is simple as mechanical devices
and time consuming clamping are not
necessary. However, the technology often
has a decisive disadvantage: the usual laser
cutting systems are often too inflexible

An innovative stand-alone laser cutter

JustLaser has a practical solution in its
program especially for applications that
need flexible laser systems to cut metal
and to be used as stand-alone devices
outside of series production: the JustCut is
a compact fiber laser system with a laser
power of up to 3 kW for processing thin
sheets up to 6 mm thick. It can cut a wide
range of metals, such as V2A and V4A
stainless steel, steel, aluminum, brass, or
copper. With an optional round engraving
device, it is also possible to process
rounded and cylindrical workpieces such
as pipes with diameters of up to 153 mm.
The high-power fiber laser offers high
operational reliability and beam quality
as well as long-term tested reflection
protection.

The laser cutter is housed in a compact
enclosure, so it consumes little floor
space. Thanks to its class 2 safety rating,

it does not require a protective room and
can be used in high-traffic areas such as
busy factory floors. Two convenient sliding
doors at either end of the machine provide
good accessibility. Sliding access windows
are also installed on both sides. The
processing area inside is 1320 x 1270 mm.
Powerful CNC laser software is available
as an option to increase system efficiency
and machine throughput, for example,
using nesting and NC functions such as
common line, ridge and bridge cutting,
and lead-in functions. Another option
is the k-vision package, a sophisticated
hardware and software solution that
allows printed material to be cut to a
precise fit. This means that today, thanks
to thecomparatively low investment, there
is nothing to stop laser technology being
used for smaller quantities or in prototype
production, even away from automated
production.

i‘--!
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for small series or prototype production
away from the inline production line. Mass
production would have to be stopped for
small series or prototypes, which is not
justifiable for economic reasons.
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Industry Insights

Vishwakarma Industries started in
the year 2015 having 4 Laser Cutting
Machines.Vishwakarma Industries provides
the best range of sheet metal component,
fabrication  service metal industrial,
fabricated products, fabrication, grinding
& cutting with effective & timely delivery.
Starting a business is a significant endeavor
that often involves dedication, hard work,
and innovation.The idea for Vishwakarma
Laser Industries likely originated, with
founders conceptualizing the business
model, identifying market opportunities
and conducting initial research and
planning.

The company would have been formally
established including registering the
business, securing necessary licenses and
permits and setting up the infrastructure,
such as acquiring equipment and
establishing a  workspace.During  this
phase, Vishwakarma Laser Industries would
have focused on acquiring clients, refining
its services, and building a reputation in
the industry.

This period likely involved challenges
and learning experiences as the business
navigated its early stages.With a solid
foundation in place the company may
have expanded its offerings, explored
new markets or invested in technology
and talent to stay competitive. This phase
might have involved scaling operations
and increasing market share.The COVID-19
pandemic may have presented challenges
but it also provided opportunities for
innovation and adaptation.

Vishwakarma  Laser
have adjusted its operations, such
as implementing remote work or
diversifying its products/services to meet
changing  market  demands.Looking

Industries  may

AL ACEDMA A
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YOURSUCCESS
OUR PASSION

ahead, Vishwakarma Laser Industries
likely continues to focus on growth,
innovation, and sustainability. This may
involve exploring emerging technologies,
expanding into new markets or enhancing
its offerings to meet evolving customer
needs.Throughoutits journey, Vishwakarma
Laser Industries’ success is likely attributed
to factors such as strong leadership, a
dedicated team, a commitment to quality,
and a focus on customer satisfaction.

It's inspiring to see businesses like
Vishwakarma Laser Industries thrive and
contribute to the economy and community.
Laser cutting advantages includes high
precision, no material contamination, high
speed, unlimited 2D complexity, a wide
variety of materials, and a wide variety of
applications and industries. An automated
process is easy to achieve thanks to high
speed, high accuracy and repeatability.

The capability to machine very small
features down to micron level. The
advantages of laser cutting over alternative
methods include: Cuts non-ferrous material
with ease Reliable and fast machinery for
rapid turnaround. Uses less energy when
cutting using nitrogen, oxygen, air. Some
of the benefits include that it can cut

Starting a business is a significant
endeavor that often involves dedication,
hard work, and innovation

- Nilesh P. Panchal, Partner, Vishwakarma Industries

through all materials and does not require
tooling costs. Also, it does not experience
wearing out of the surfaces and works with
high accuracy and precision. Laser cutting
is an efficient, safe, and extremely accurate
method compared to other traditional
sheet metal-cutting techniques.

The laser-cutting process leverages a
computer-operated program to carefully
cut materials within an acceptable accuracy
rangeAddress ~ common  challenges
faced by customers in the laser industry,
such as cost constraints, regulatory
compliance, and safety considerations.
Offer practical solutions, best practices,
or recommendations to help customers
overcome these challenges.Discuss the
environmental benefits of laser technology,
such as reduced material waste, energy
efficiency, and lower carbon emissions
compared to traditional manufacturing
methods.

Emphasize how adopting laser technology
aligns  with  sustainability goals and
corporate social responsibility initiatives.
Offer resources, training programs, or
educational materials to help customers
enhance their knowledge and skills in laser
technology. Provide information about
workshops, webinars, or online courses
offered by Vishwakarma Laser Industries
to empower customers to make informed
decisions and maximize the value of laser
technology.

In a nutshell, there are multiple benefits to
laser cutting. These benefits make it one
of the most important and cost-efficient
methods in the metal manufacturing
process. Using laser cutting, many people
have been able to get their products to the
market in record time and with reduced
costs overall.



Laser Marking: Efficient,

Flexible and Fast

Laser technology can also show its advantages in
product marking. Permanent markings or engravings
for workpiece or product identification are in demand
in many sectors today : in the automotive industry
or machine tool manufacturing as well as in medical
technology, electronics  manufacturing, jewelry,
watches or the design of advertising materials. Cross-
industry buzzwords in this context are traceability,
quality control, branding, individualization or
personalization of certainproducts.  With  the
JustMarkgalvo lasers , the company has two compact
systems in its product range that are suitable for both
marking and engraving and can therefore be used
very flexibly in commercial or industrial operations.
They can be used quickly and easily in a wide variety
of production areas and are equally suitable for
individual pieces or for small to medium quantities.
In comparison to other systems, the purchase is low-
risk due to the optimum price/performance ratio.
Technically, the compact lasers also have a lot to
offer: a special feature in this price class, for example,
is the autofocus that always guarantees accurate
focus and thus avoids scrap.

(T
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Since the Z axis can be controlled,
stepped  workpieces can also
be marked and engraved. The
machining area is large and freely
accessible despite the compact
system dimensions of 610 x 382
mm or 335 x 239 mm. The beam
path is virtually dust-tight, and two
air cooling systems controlled by
temperature sensors on the laser
source and in the housing prevent
overheating. In a potentially
damaging situation, the laser is
switched off in good time before
critical temperature buildups occur,
which increases the system service
life. In practice, however, marking is

usually not enough — files have to
be imported for this purpose and
completed jobs have to be logged,
and the software supplied with the
system offers all the prerequisites
for this. All common vector and
raster formats can be imported,
as well as text or Excel files. Serial
and batch numbers can be general
erated automatically and barcodes
in various formats can be created.
Processed laser jobs can be logged
with a time stamp. The user can
then process this data as required
and then knows, for example,
which serial number was processed
at what time.

Laserman India ¢ Vol. 1 « Edition April 2024



Precision Engineering at Micro and Nano Scales:
Harnessing Laser Technologies for Fluidic Systems

In the last decade, the research and
development of micro and nanofluidics
have made extraordinary progress in
revolutionizing lab-on-a-chip systems for
the biological and chemical industries.
Thanks to the properties of microfluidic
technologies, such as rapid sample
processing and the precise control of
fluids with much improved detection limits,
these systems can improve on traditional
experimental approaches by providing
faster and more accurate biological and
chemical analysis, and thereby improved
diagnosis n the 1990s, governments began
explor-ing the possibility of incorporating
microfluidic chips into a portable and
miniaturized laboratory known as a
lab-on-a-chip (LOC) as an alternative
to the model of centralized laboratories
processing clinical samples with expensive
equipment. LOCs can provide low cost
point-of-care  (POC)  diagnostics  as

Sheath fluid

Hydrodynamic focusing region
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Cells in single file

exemplified by the recent development
of desktop polymerase chain reaction
(PCR) and at home rapid antigen tests
for Covid-19. According to Precedence
Research, the global microfluidics market
is pro-jected to increase from 18 billion
US dollars in 2021 to around 62 billion

Microfluidics fabrication

Major lab-on-a-chip research began in the late 80s

by 2030, at a CAGR of 16.5% . The main
market drivers are increased demand for
POC devices, low volume sample analysis
ysis, and in-vitro diagnostics as well as
high-throughput screening methodologies
and the development of advanced lab-on-
a-chip technologies.

nanoscale feature sizes, with high accuracy and flexibility in

NP

with the development of microfluidics, which comprises
channels of nanometer dimensions typically smaller than
several hundred nm, and microfabrication processes to
produce polymer chips called soft-lithography. In the 1990s,
soft lithography, a technique involving the replication
of various structures by using elastomeric stamps or
molds, was superseded by various types of lithography
such as electron beam lithography (EBL) and nanoimprint
lithography that could create patterned structures of
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replication, to a processing resolution below 10nm. However,
these techniques have several drawbacks, including their
cost, fouling and clogging of the microchannels, difficulties in
creating graded or hierarchal configurations and providing
nanochannel connectivity. As a way of overcoming these
issues, ultrafast laser manufacturing has emerged in the
last decade as a promising alternative for the fabrication of
nanofluidics due to its flexibility, versatility, high fabrication
resolution and 3D fabrication capability.
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Ultrafast laser processing

Ultrafast lasers are a category of pulsed
lasers with an ultrashort pulse duration
from a few picoseconds to several tens
of femtoseconds. They have extremely
high peak intensities that can modify
transparent materials by multiphoton
absorption that allow the fabrication
of complex 3D configurations, which
are impossible to achieve with planar
technologies. One type of ultrafast laser
processing for nanofluidics fabrication
is known as two photon polymerization
(2PP), a type of additive laser processing
based on the two-photon absorption
(TPA) phenomenon in which two photons
are absorbed practically at the same time
by a photoiniator molecule to excite it to
a higher energy level. Polymerization is
typically induced by a femtosecond laser

beam focused through a high NA objective
in a small volume of photocurable
resin or negative tone photoresist and

FABRICATION IN EUROPE USING TWO
PHOTON POLYMERIZATION

Cured resist

Uncured resist

g.Laser beam

“Voxel”

Looking to the future of LOCs and
POCs, one gap that has yet to be
addressed is compatibility with advancing
microscopy analysis. Photonics for label
free imaging has matured over the last
decade from lab based proofs of concept
to clinical practice, such as in refractive
index sensing and optical coherence
tomography (OCT). Yet these newimaging
standards are not integrated into industry
ready LOCs. Label free imaging is critical

12

for specific applications such as ftissue,
organ, and body on a chip to minimize
sample destruction while providing high
contrast, high resolution live cellimaging to
elucidate details at subcellular size scales.
With this background, Germany based
Nanoscribe has devel-oped the Quantum
X product line a 2PP platform enabling
semi automated, aligned 3D printing onto
pre patterned substrates or directly into
prefabricated.

non-irradiated areas are washed away
by specific solvents to construct sub-
100nanometer 3D structures.

REMAINING
CHALLENGES
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Despite the progress made in ultrafast
laser processing to date, the fabrication
of nanochannels with controlled sizes
and well controlled surface properties
responsive to fluidic transport is still a
challenge. Critical issues include the fouling
and clogging of channels, the integration
of nanofluidic systems with microchannels
and nanochannel connectivity. There
is also a deficiency of cost effective
nanofabrication techniques that can offer
device to device reproducibility. However,
with the growing demand for micro and
nano-fluidics systems for LOCs and POCs,
it is just a matter of time before improved
fabrication techniques generating even
smaller critical dimensions with higher
precision and repeatability are developed.
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Optimizing Battery Cell Manufacturing: Enhanced Efficiency
and Performance through Laser Technology

High—performance battery cells are a
crucial prerequisite  for electrifying
the mobility sector. With this in mind,
researchers at the Fraunhofer Institute
for Laser Technology ILT in Aachen
have developed innovative laser-based
technologies for producing lithium-ion
batteries which, in comparison with those
produced conventionally, can be charged
more quickly and have a longer service
lifetime. Furthermore, laser-based drying in
the water-based electrode coating process
is significantly more efficient. Fraunhofer
ILT will be presenting a demonstrator
to showcase its forward-looking laser
technologies for battery cell production
at the Fraunhofer booth at the Hannover
Messe 2023.

Efficient drying

with diode lasers

The researchers at
Fraunhofer ILT have
now developed a
system in which a
diode laser carries
out the drying
process. The laser
with a wavelength of 1 micrometer is
combined with a special optical system
that illuminate the electrode over a large
area. The optics were specially designed
for the drying system by Fraunhofer’s
industry partner Laserline. Samuel Fink,
group manager for Thin Film Processing
at Fraunhofer ILT, explains the principle
behind the process: “In contrast to the
hot-air drying process, our diode laser
projects a high-intensity beam onto the
copper foil, which is coated with graphite
paste. The jet-black graphite absorbs the
energy. The resulting interactioncauses the
graphite particles to heat up and the liquid
to evaporate” The Fraunhofer technology
provides a number of benefits: Compared
to power-guzzling continuous furnaces,
the diode laser is very energy-efficient,
and the system emits very little heat to the
environment. Furthermore, the laser drying
system takes up much less space than
conventional furnaces. "Drying with the
diode laser will reduce the energy required
by up to 50 percent and the space needed
for a drying system on an industrial scale
by at least 60 percent,” Fink predicts.
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Modifed 3D electrode structure for
improved performance In addition to
these benefits, the team at Fraunhofer
ILT has been able to improve the power
density and service lifetime of the lithium-
ion batteries. Once again laser technology
is in the limelight: in this case, a high-power
ultrashort pulse laser (USP) with 1 millijoule
of pulse energy introduces a hole structure,
referred to as channels, into the battery
electrode. These channels serve as Li-ion
highways for the ions they significantly
reduce the distance the ions have to travel
and shorten the charging process. At the
same time, this prevents defects from
occurring, which in
turn increases the
number of potential
charging cycles and
ultimately — extends
the lifetime of the
battery. Both the
laser-based process
for producing the
hole structures and
the positive effect
they have on the
battery cell are well-known, in theory. What
the Fraunhofer researchers have done is to
transfer the principles from the laboratory
to a scalable, industryready process that
uses ultrashort pulse laser radiation in
the femtosecond range to modify the
electrodes. “The short interaction time of
the laser pulses is sufficient to ablate the
material, but also prevents the holes from
melting, which means that the battery
does not lose power’ explains Matthias
Trenn, team leader for Surface Structuring

Fitch diskisice

at Fraunhofer ILT. One of the challenges
was working out how to use this process
on larger areas in order to achieve the
high throughput required for industrial
production. The Fraunhofer team solved
this problem by using a multi-beam
arrangement for parallel process control.
Four scanners, each with six beamlets,
process the tape in parallel. They cover
a width of 250 millimeters and process
the graphite layer continuously. The
multi-beam optics were developed and
implemented in close collaboration with
Pulsar Photonics GmbH, a Fraunhofer
ILT  spin-off founded in 2013. The

Fopused laser beam

Line stradturi
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research conducted at Fraunhofer ILT
demonstrates that laser technology can
be used as a digital production process
to improve the quality of battery cells and
significantly increase sustainability during
manufacturing. “The next step is to scale
up the technology from the prototype to
an industrial production line," says Matthias
Trenn. People visiting the Fraunhofer booth
at the Hannover Messe 2023 (April 17 to
21) will be able to see a demonstration
illustrating how the system is designed.
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Key Focus Areas for Future
Research Advancement

Revolutionize Laser Power,
Energy, and Precision Control

Key question: How do we extend ultrashort pulse
laser energies, average powers, and peak intensities to
address ultra-intense science needs in the next decade?

Substantial increases in ultra-intense laser energy,
power, pulse rate and precision control are essential for
transformative advances in creating/studying extreme
physical states of matter in the universe, and in accessing
new regimes of energetic particle generation. This
revolution will propel fundamental science and unlock
highimpact applications in medicine, advanced materials,
nuclear engineering, and beyond.

Revolutionize Approaches to
Frequency Conversion and Field
Control

14

Key question: Can we simultaneously advance and
simplify laser light manipulation with wavelengths
efficiently extended from the deep ultraviolet to THz
ranges?

Controlling and probing materials at the pace of the
motion of their internal parts requires a wide array of
laser tools, including pulses of light with wavelengths
broadly covering the electromagnetic spectrum and
synchronized pulsed electron beams. This requires
technologies to extend the spectral range of powerful
lasers and manipulate the form of the emitted light
with efficiency, precision, and robustness.

Transform Mid-Infrared Sources
for Science from THz to X-Rays

Key question: Can we meet the significant demands
for high average and peak power mid-infrared
science, and drive secondary sources with extreme
spectral coverage?

Infrared (IR) light plays a central role in the study
of chemical reactions and material transformations
either by driving vibrational motions directly or by
generating light at other wavelengths that drive wide-
ranging molecular and material responses. Advances
in ultrashort IR pulse generation will enable dramatic
improvements in our capacity to observe and control
molecular and collective transformations.

Reinvent Materials and Optics for
Intense Laser Science

Key question: Can we reinvent optical materials and
optical components to drastically advance ultrahigh
intensity and average power laser technologies?

Exploring new frontiers in physical sciences and laser
applications necessitates reinventing laser system
materials and optics. Novel designs must be explored to
overcome material degradation or failure due to optical
and thermal stress. Cultivating the next generation of
leaders in optical materials science and engineering is an
integral part of this effort.
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Critical Blow to Small Industrial Units: Imposition of Heavy
Anti-Dumping Charges on Imported Industrial Laser Machines

n a significant trade development,
I India has taken a bold step to protect

its domestic industries by imposing
anti-dumping duties on Chinese imports.
This decision, which aims to level the
playing field in the Indian market, has both
economic and strategic implications. In
this article, we will explore what ADD are,
why India has taken this measure, and the
potential impacts on both countries.

India has imposed an anti-dumping duty
(ADD) on Chinese laser machines used for
cutting, marking, or welding. The move is
aimed at protecting the domestic industry
from cheap imports and follows an
investigation by the commerce ministry’s
investigation arm Directorate General of
Trade Remedies (DGTR) into the alleged
dumping of the machines originating from
China.

The ADD will be in effect for five years and
will be levied on the import of Chinese
laser machines. The duty will be calculated
based on the difference between the
landed value of the product and the
minimum import price (MIP) set by the
government. The MIP has been set at
$1,253 per unit for the machines.The ADD

Understanding ADDs

ADD are a trade protection measure
that governments use to safeguard their
domestic industries from unfair trade
practices. They are specifically targeted
at countering the practice of "dumping’
Dumping occurs when a foreign country
exports products at a price lower than
their production cost or the price in the
home market. This can distort competition
and negatively affect domestic industries,
making it difficult for them to compete.

AL ACEDMA A
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on Chinese laser machines is part of a
broader effort by the Indian government
to reduce dependence on Chinese imports
and promote domestic manufacturing. In
December 2021, India had imposed anti-
dumping duties on five Chinese goods for
five years following recommendations of
the DGTR.

The imposition of the ADD is expected
to provide relief to the domestic industry,
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vvh|ch has been impacted by the dumping
of Chinese laser machines. The duty
will make the imported machines more
expensive, making it more difficult for
Chinese  manufacturers  to  compete
with Indian manufacturers. This move
is also expected to boost the Make in
India initiative and encourage domestic
manufacturing.
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General Reasons for Imposing ADD:

1. Protecting Domestic Industry:

To safeguard the domestic manufacturing industry from
unfair competition.

To prevent local companies from going out of business
due to underpriced foreign goods.

2. Fair Trade Practices:

To ensure that trade practices are fair and that foreign
companies are not selling products below their market
value to gain an unfair advantage.

To maintain a level playing field for domestic producers.

3. Economic Safeguard:

To protect the economy and maintain domestic
production capabilities.

To preserve employment in the sector affected by the
dumped imports.

4. Political and Strategic Reasons:

To address political pressures from domestic industries
seeking protection.

To manage strategic industrial sectors that are vital for
the country’s development and security.

. Retaliation:

In some cases, anti-dumping duties might be imposed
as a form of retaliation in ongoing trade disputes.

. Market Stability:

To stabilize the domestic market by preventing
fluctuations caused by the influx of cheap imports.

To ensure that domestic producers can predict market
conditions and plan accordingly.
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Imposing an anti-dumping duty on Chinese laser machines would have several effects on their import
into India, as well as broader impacts on related industries and the market. Here are some potential

consequences:

1. Increased Costs:

Importers : The cost of importing laser
machines from China will increase, affecting
businesses that rely on these imports.

Consumers: The increased costs might be
passed on to consumers, leading to higher
prices for products and services related to
laser machines.

2. Shift in Market Dynamics:

Alternative Suppliers: Importers might seek
alternative suppliers from countries not
subject to the anti-dumping duty.

Domestic Producers: Indian manufacturers
of laser machines might experience
increased demand as their products
become more price-competitive compared
to imported Chinese machines.

3. Impact on Related Industries:

Industries that rely on laser machines
(e.g, manufacturing, engraving, and
cutting businesses) might face increased
operational costs.

Small businesses that cannot absorb the
increased costs might face challenges,
while larger businesses might be better
positioned to navigate the changes.

The exact impacts would
depend on various factors,
including the size of the
anti-dumping duty, the
dependency of Indian
businesses on Chinese laser
machines, the availability of
alternatives, and the responses
of affected stakeholders. For
specific and real-time impacts,
it would be advisable to refer
to recent market analyses,
industry reports, and news
articles.
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4. Trade Relations:

The imposition of anti-dumping duties can
sometimes strain trade relations between
countries.

There might be discussions or negotiations
between India and China regarding the
duty, and it might be raised in bilateral
trade talks.

5. Economic Considerations:

Depending onthe scale ofimports, the anti-
dumping duty might have macroeconomic
implications, affecting trade balances and
potentially influencing related sectors.

The government will need to balance
the interests of domestic producers,
importers, and consumers  when
implementing and reviewing the duty.

6. Innovation and Technology
Transfer:

The duty might influence decisions related
to technology transfer and innovation
within the domestic industry.

Indian  businesses might invest more
in  developing in-house  capabilities
or forming partnerships to access
necessary technologies and expertise.

7. Legal and Compliance:

Importers will need to ensure compliance
with the new duty, which might involve
adjustments to procurement, logistics, and
financial planning.

There might be legal challenges or
appeals against the imposition of the
duty, particularly if affected stakeholders
believe it is unjustified or excessive.

8. Global Supply Chains:

The duty might alter global supply chains,
with businesses re-evaluating sourcing
strategies and potentially shifting towards
suppliers in other countries.

It might influence decisions related
to investment, manufacturing
locations, and strategic partnerships.

9. Investment:

Foreign direct investment (FDI) in related
sectors might be influenced by the duty,
with investors considering the changed
market dynamics when making investment
decisions.

=
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Important pointer to keep in mind

World Trade Organization (WTQO) have established rules and
procedures to govern anti-dumping actions on a global scale.
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The imposition of
an anti-dumping
duty by India

on Chinese laser
machines can have
several implications
on the global laser
machine market,
affecting various
stakeholders

and potentially
altering trade
dynamics. Here
are some potential
implications:

18

Shift in Trade Dynamics:

Exporters: Chinese exporters of laser
machines might seek alternative markets
to compensate for reduced demand
from India.

Importers: Other countries might
experience increased exports to India as
Indian buyers seek alternative suppliers.

Price Fluctuations:

The global prices of laser machines
might experience fluctuations due to
altered demand and supply dynamics
resulting from the anti-dumping duty.

Chinese manufacturers might adjust
their pricing strategies for other markets
to offset losses from reduced Indian
market access.

Market Competition:

Manufacturers  from  countries not
subject to the anti-dumping duty might
experience increased demand, altering
competitive dynamics in the global
market.

Chinese manufacturers might enhance
their  technological  capabilities or
offer additional incentives to maintain
competitiveness.

Supply Chain Adjustments:

Global  supply chains  might be
reconfigured as businesses adjust their
sourcing strategies to navigate the
altered cost structures.

Manufacturers and businesses in related
industries  might explore alternative
suppliers  or  consider  localizing
production.

Bilateral Relations:

The imposition of the duty might
influence trade relations  between
India and China, potentially affecting
negotiations and interactions in other
areas.

It might also impact multilateral trade
discussions and forums, particularly if
other countries are considering similar
measures.

Global Manufacturing:

Manufacturers worldwide might adjust
their production strategies, considering
the altered demand for laser machines.

The duty might influence decisions
related to manufacturing locations,
investments, and partnerships.

Technology and Innovation:

The duty might influence global
investments  in  technology  and
innovation within the laser machine
industry.

Companies might explore collaborations,
mergers, or acquisitions to access new
markets and technologies.

Legal and Regulatory
Implications:

There might be legal challenges or
disputes at international forums, such
as the World Trade Organization (WTO),
regarding the imposition of the duty.

Other countries might scrutinize their
trade policies and consider whether
similar measures are warranted.
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9. Investment Patterns:

Global investment patterns might be
influenced, with investors considering the
implications of the duty on the profitability
and growth prospects of businesses in the
laser machine industry.

Strategic  investments in  alternative
technologies or markets might be explored

to navigate the challenges posed by the
duty.

10. Consumer Impact:

Consumers and businesses in various
countries might experience price changes
or altered availability of products and
services related to laser machines due to
shifts in the global market.

11. Diplomatic Tensions:

While ADD are a legitimate trade remedy,
they can strain diplomatic relations
between countries. India's decision may
lead to increased tensions between the
two nations, further complicating their
already delicate relationship.

If such a charge is imposed by the
Government of India, then small
industrial units will have to face
huge losses. On one hand, there
will be a threat of black marketing
due to huge demand and lack of
supply, while on the other hand,
due to limited capacity of DI to
produce all types of machines,
there will be a huge impact on
people’s business. Along with
the quality of the products, the
prices set by MSMEs and small
scale industries will be affected.
Along with this, there will be huge
loss in goods and services tax
revenue.

Any major machine components
manufactured in India such as
laser saws, cutting heads, LM
guides, motors and drives, gear
reducers, controllers, software etc.
have not yet started to be manufactured in
India, which are required to keep the small
scale industries running smoothly. For this,
all these will have to be imported, due to
which there will be a huge increase in prices.
It may be noted that recently, cases have
come to light highlighting the deficiencies in
the machines of some domestic industries,
which has had an impact on small scale

In conclusion, the imposition of the ADD on Chinese laser machines
is a significant step towards protecting the domestic industry and
promoting domestic manufacturing. The move is expected to provide
relief to the domestic industry and make it more difficult for Chinese
manufacturers to compete with Indian manufacturers.The future will

a
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industries in some way or the other.

On one hand, small industrial units will have
to face huge losses, on the other hand, lakhs
of people involved in import-export are also
sure to face the problem of unemployment.
Let it be known that lakhs of people are
associated with this industry and they are
sure to face crisis of livelihood.

The specific outcomes will hinge on several
variables, such as the scale and duration of
the anti-dumping duty, reactions from those
impacted, and the prevailing economic and
political landscape. To gain up-to-date and
precise insights, it is recommended to consult
recent market analyses, industry reports, and
current news articles

reveal how China responds to this action and whether it leads to any
positive changes in the trade dynamics between the two nations. It is
crucial for both countries to engage in constructive dialogue to resolve
trade issues and strengthen their economic ties while respecting each
other’s interests and concerns.
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Laser Technology Breakdown: Unveiling
Continuous Wave (CW) Lasers

In the expansive universe of laser technology, understanding the nuances of different laser types can significantly enhance one’s
grasp of their applications and functionalities. This edition is dedicated to demystifying Continuous Wave (CW) Lasers for those
who are new to the realm of lasers, offering a clear insight into their operation and utility.

What are Continuous Applications of CW Lasers

Wave (CW) Lasers?

The steady output of CW lasers makes them incredibly
versatile, finding utility in a myriad of sectors. Here are
some of the primary applications:

Continuous Wave (CW) Lasers are distinguished
by their ability to emit a constant, uninterrupted
stream of light. This is in contrast to pulsed
lasers, which produce light in discrete bursts.
Imagine the difference as akin to the continuous
flow of water from a hose (CW laser) versus the
intermittent squirts (pulsed laser).

PULSED LASER

As we continue our exploration into the world of lasers,
it becomes evident that each type of laser holds unique
properties tailored to specific needs and applications.
CW lasers, with their continuous beam, offer reliability
and precision across various fields, showcasing the
adaptability and breadth of laser technology.

Stay tuned for our next edition, where we will delve
deeper into the realm of laser technology, uncovering
more about the diverse types of lasers and their
groundbreaking  applications. Our journey into
decoding the dynamic and ever-evolving landscape of
lasers is just beginning, promising more enlightening
insights and discoveries along the way.
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Manufacturing Sector:

CW lasers are integral to cutting and welding processes, where their
consistent beam allows for precise and clean cuts as well as strong
welds in various materials.

Retail Industry:
They play a crucial role in the scanning and reading of barcodes,
enabling the fast-paced retail environment to operate efficiently.

Medical Field:

Particularly in dermatology, CW lasers are favored for procedures that
require a uniform application of light over larger areas, such as in the
treatment of skin conditions or hair removal.

CW lasers represent just a fraction of the laser technology spectrum,
yet their contribution to industrial, commercial, and medical
applications is immense. Their ability to provide a constant light
source makes them indispensable in scenarios where steady energy
delivery is paramount.
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Trends & FO recasts: The laser industry stands at the cusp of transformative

growth, marked by an expected Compound Annual

NaVigating the Growth Rate (CAGR) of 10.2% over the next five years.
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Renewable Energy Collaborations: Pioneering Sustainable Solutions
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The future of the laser industry is bright, with its trajectory marked by innovation, sustainability, and increasing integration into the fabric of modern
society. As we look towards a future where lasers are intertwined with Al and renewable energy, their impact across sectors from healthcare to
telecommunications promises not only technological advancement but also a significant contribution to global sustainability efforts. The next five
years will be crucial in realizing these potentials, setting the stage for a laser-driven era of precision, efficiency, and innovation.

3. Emphasized Application

Ophthalmology: Vision
Correction through LASIK
Surgery

One of the most celebrated applications
of lasers in medicine is in the field of
ophthalmology, particularly through LASIK
(Laser-Assisted  In Situ  Keratomileusis)
surgery. This procedure corrects vision by
precisely reshaping the cornea, offering
patients the possibility of a life free from
glasses or contact lenses. The use of lasers in
LASIK surgery minimizes tissue damage and
significantly reduces recovery time, making
it a preferred choice for vision correction
worldwide.
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Dermatology: A New Age
of Skin Treatment

Lasers have revolutionized dermatology,
offering solutions for a variety of skin
concerns. From the removal of tattoos
and skin discolorations to the resurfacing
of wrinkled or sun-damaged skin, laser
technology provides effective treatments with
minimal discomfort and downtime. Lasers
work by targeting specific skin issues without
harming the surrounding tissue, resulting in
clearer, more youthful-looking skin.

3.1 Healing with Precision: Lasers
in the Medical World

In the dynamic landscape of medical technology, lasers have emerged
as a cornerstone of modern treatment methodologies. Their unmatched
precision, minimal invasiveness, and the promise of reduced recovery
times have not only enhanced patient outcomes but also broadened
the horizon of medical treatments available today.

Oncology: Targeting
Tumors with Precision

The application of lasers in oncology
represents a promising frontier in the fight
against cancer. Lasers offer a method to
precisely target and destroy tumor cells,
even in hard-to-reach areas, without causing
significant harm to the surrounding healthy
tissues. This approach is particularly beneficial
in treating tumors that are difficult to access
through traditional surgical methods, offering
hope for less invasive cancer treatments with
potentially fewer side effects.

The Future of Lasers in Medicine

The integration of lasers into medical practice
is a testament to the ongoing evolution of
healthcare technologies. As research and
development in laser technology continue to
advance, the potential for new and improved

medical applications appears limitless. The
future may hold further breakthroughs in
laser-assisted  treatments, expanding the
scope of what is possible in patient care and
healing.
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Defense and Security:

Laser Weapons: Lasers are being developed
for military applications, including directed
energy weapons for defense against missiles,
drones, and other threats.

Laser Rangefinders: Lasers are used in
rangefinders and target designators for
accurate distance measurement and target
identification.

Communication and
Information Technology:

Fiber Optics: Lasers are essential for
transmitting and amplifying optical signals in
fiber optic communication systems, enabling
high-speed data transmission over long
distances.

Data Storage: Lasers are used in optical
storage devices such as CD, DVD, and Blu-
ray discs for reading and writing data.

In conclusion, lasers have become
an integral part of the medical
world, transforming the landscape
of treatment options across various
specialties. Their ability to heal with
precision underscores a significant
leap forward in medical technology,
promising even greater advancements
in the years to come.
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3.2 Crafting the Future: Lasers in Manufacturing

Lasers are playing a pivotal role in revolutionizing the manufacturing sector, thanks to their
precision, versatility, and efficiency. As the industry evolves, the adoption of laser technology is

CLASERMAN | Vol. 1 + Edition April 2024

not just an option but a necessity for staying competitive and innovative.

Material Cutting &
Welding: Redefining
Efficiency

The application of lasers in material cutting
and welding represents one of the most
significant advancements in manufacturing
processes. Lasers bring unmatched precision
to cutting tasks, allowing for cleaner cuts,
reduced waste, and the ability to work with
a diverse range of materials-from metals to
textiles. This precision is especially crucial in
industries where the integrity of the material
and the precision of the cut are paramount,
such as in aerospace and automotive
manufacturing.

In welding, lasers provide a level of control
and precision that traditional methods
cannot match, enabling the joining of
materials with minimal heat input and
distortion. This is particularly beneficial for
welding delicate components or materials
that require precise thermal management,
ensuring high-quality joins that are both
strong and aesthetically pleasing.

Laser Engraving: Versatile
and High-Resolution
Marking

Laser engraving has transformed the way
manufacturers mark and decorate products.
With the ability to engrave serial numbers,
barcodes, and even intricate aesthetic
designs, lasers offer a non-contact method
that ensures high-resolution results without
damaging the material. This versatility makes
laser engraving suitable for a wide array of
materials, including metals, plastics, glass,
and wood, catering to industries ranging
from electronics to fashion.

The speed and efficiency of laser engraving
also allow for faster production times,
making it an economical choice for both
large-scale production runs and customized
small-batch orders. As consumer demand
for personalized products continues to grow,
laser engraving provides manufacturers with
the flexibility to customize items quickly and
efficiently.

The Future of Lasers in Manufacturing

As laser technology continues to advance,
its applications in manufacturing are set to
expand even further. Innovations in laser
power, efficiency, and control are opening
up new possibilities for material processing,
including more sustainable manufacturing
practices and the ability to work with novel
materials.

Furthermore, the integration of lasers with
digital and automated technologies, such
as robotics and Al, is paving the way for
smart manufacturing environments. These
advancements promise to enhance precision,

reduce production times, and lower costs,
driving the future of manufacturing towards
increased innovation and productivity.

23



Additive Manufacturing
(3D Printing):

Ultrafast Lasers for
Microfabrication:

High-Power Fiber Lasers
for Metal Processing:

Lasers play a crucial role in various additive
manufacturing processes, such as selective
laser melting (SLM) and stereolithography
(SLA). Future developments may focus
on improving the speed, precision, and
material range of laser-based 3D printing
technologies.

Integration of multi-laser systems and
advancements in real-time monitoring
and control could enhance the scalability
and efficiency of additive manufacturing
processes.

Green and Sustainable
Laser Technologies:

There is growing interest in developing
environmentally friendly laser processing
techniques  that ~ minimize  energy
consumption,  waste  generation, and
environmental impact.

Future trends may include the adoption of
green laser sources, such as diode-pumped
solid-state lasers and frequency-doubled
lasers, as well as the implementation of
closed-loop control systems for optimizing
process parameters and reducing material
waste.
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Ultrafast  lasers, including femtosecond
and picosecond lasers, enable precise
micromachining and microstructuring of
materials. Future trends may involve the
use of ultrafast lasers for creating intricate
microstructures  in  various  industries,
including electronics, medical devices, and
aerospace.

Advances in beam shaping techniques
and adaptive optics could further enhance
the capabilities of ultrafast lasers for
microfabrication applications.

Integrated Digital
Manufacturing Platforms:

The future of laser manufacturing may
involve the integration of lasers with other
digital manufacturing technologies, such as
artificial intelligence, machine learning, and
robotics.

Digital manufacturing platforms could enable
seamless integration of laser processes with
design, simulation, optimization, and quality
control systems, leading to more agile and
adaptive manufacturing workflows.

High-power fiber lasers are increasingly
replacing traditional laser sources in metal
cutting, welding, and additive manufacturing
applications due to their higher efficiency and
reliability.

Future developments may focus on
increasing the power and beam quality
of fiber lasers, as well as improving their
ability to process a wider range of materials,
including high-reflectivity metals like copper
and aluminum.

In summary, lasers are
not just tools but catalysts
for transformation in the
manufacturing industry.
Their ability to cut,

weld, and engrave with
unparalleled precision

is crafting the future of
manufacturing, making it
more efficient, versatile,
and innovative. As we
look ahead, the continued
evolution of laser
technology promises to
bring even more exciting
developments to the
manufacturing landscape.
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3.3 A Spectacle to Behold: Lasers in Entertainment

The entertainment industry has witnessed a transformative shift with
the advent of laser technology, which has introduced an array of
vibrant, dynamic visuals that captivate audiences worldwide. Lasers

Concerts & Shows: Elevating the Visual
Experience

Laser light shows have become
a hallmark of entertainment,
particularly in concerts, festivals,
and  theatrical  performances.
These shows harness the precision
and versatility of lasers to create
complex,  synchronized  light
displays that complement the
music and performance, adding
an unparalleled layer of visual excitement. The ability to produce a
wide spectrum of colors and intricate patterns enables designers to
craft unique atmospheres that enhance the audience’s emotional and
sensory engagement with the event.

Gaming: Creating Immersive Realities

The gaming industry, particularly
in the domains of augmented
reality (AR) and virtual reality (VR), -
has found a powerful ally in laser {ﬁ:}
technology. Lasers are crucial for
tracking  movements,  ensuring
precise and responsive gameplay
that is fundamental to creating truly
immersive environments. In AR and
VR settings, lasers help map real-world surroundings and translate
them into digital landscapes, allowing players to interact with virtual
elements as if they were in a tangible space. This level of immersion is
transforming gaming into a deeply engaging form of entertainment
that blurs the lines between reality and fantasy.

have become integral to creating immersive experiences that not only
entertain but also educate and inspire.

Planetariums: Bringing the
Cosmos to Life

In the realm of education
and entertainment, modern
planetariums  have leveraged
laser technology to project the
night sky and cosmic phenomena
with astonishing clarity and detail.
Lasers enable these facilities to
render stars, galaxies, and celestial
events in vivid colors and sharp
resolution, making the cosmos more accessible and engaging to the
public. This enhanced visual fidelity not only enriches the educational
value of planetarium visits but also offers a breathtaking experience that
brings the wonders of the universe closer to earth.

The Future of Lasers in Entertainment

As laser technology continues
to evolve, its potential to
revolutionize the entertainment
industry grows. Future
developments could see lasers
being used in more innovative
ways, from enhancing fim and
television production to creating
interactive public installations that
transform spaces into interactive art. The capacity for lasers to deliver
high-impact, energy-efficient, and customizable experiences makes
them a key tool in the ongoing quest to push the boundaries of what is
possible in entertainment.

In conclusion, lasers have become a spectacle to behold in the entertainment sector, offering new ways to dazzle and engage
audiences. From the grandeur of live performances to the intimate immersion of gaming, lasers are setting new standards for what
entertainment can be, promising even more exciting and innovative applications in the years to come.
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Technology is the bridge between imagination and innovation, turning dreams
= into reality and propelling humanity towards endless possibilities.
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3.4 Unlocking Secrets: Lasers in Research and Exploration

The role of lasers extends far beyond the confines of industry and medicine, reaching into the very core of how we explore and understand the
universe. This powerful technology is unlocking secrets from the vast expanse of space to the mysterious depths of our oceans.

LIGO and Gravitational Waves

A landmark in scientific achievement, the
Laser  Interferometer  Gravitational-Wave
Observatory (LIGO) exemplifies the critical role
of lasers in modern research. By employing
highly precise laser beams to monitor the
minute ripples in the fabric of spacetime, LIGO
has made it possible to observe gravitational

waves ripples caused by cataclysmic events in
the distant cosmos. This monumental discovery
not only confrmed a prediction made by
Albert Einstein over a century ago but also
heralded a new era in astrophysics, offering a
novel means to study celestial phenomena and
the universe’s dark secrets.

Deep Sea Exploration

Lasers have also plunged into the Earth’s final
frontier: the deep sea. The abyssal depths of our
oceans, long shrouded in darkness, are being
illuminated by laser technology. Sophisticated
laser scanners mounted on submersibles and
ships are now capable of mapping the seafloor
with unprecedented detail. This technology
enables researchers to discover new marine

species, study underwater ecosystems, and
understand geological features at depths that
were once deemed unreachable. Through
laser-assisted exploration, the ocean’s most
enigmatic regions are gradually revealing their
secrets, contributing invaluable insights into
our planet’s biodiversity and geological history.

The Future of Laser - Assisted Research

The applications of lasers in research and
exploration are just beginning to unfold. As
laser technology advances, its potential to
facilitate discoveries across diverse fields grows
exponentially. From the detection of exoplanets

In communication and  information
technology, lasers power high-speed fiber
optic networks, enabling seamless data
transmission over long distances with minimal
signal loss. In defense and security, lasers
are employed in directed energy weapons,
rangefinders, and target designators,

Conclusion

Lasers, with their unparalleled precision and versatility, are proving to

and the analysis of ancient artifacts to the study
of climate change and the development of new
materials, lasers are becoming indispensable

tools in the researcher’s arsenal.

enhancing military capabilities and precision
engagement.

Looking ahead, the future of laser
technology appears promising, with ongoing
research and development efforts focused
on enhancing laser performance, reducing

be one of the most influential technologies of our time. In the realms

of research and exploration, they are not just tools but pioneers,
leading us into uncharted territories and unlocking the mysteries of
our universe and our planet. As we continue to harness the power of

lasers, their contribution to our understanding of the world around
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costs, and expanding applications. Advances
in areas such as ultrafast lasers, additive
manufacturing, quantum technologies, and
green laser sources hold the potential to
further transform industries and address
emerging challenges.

us and beyond promises to be as boundless as space itself.
Stay tuned for our next issue, where we will delve even deeper

into the fascinating applications of lasers across various sectors,
highlighting how this technology continues to shape our future.
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INDUSTRY INSIGHTS
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Insight is the spark that ignites innovation, the
beacon that guides progress, and the cornerstone
of industry evolution.
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Industry Insights

Supreme Technologies-
Redefining Precision in
Industrial Machinery

Supreme Technologies, under the visionary
leadership of Mr. Jaswinder Jamwal, has
established itself as a premier supplier of CNC
Laser Cutter Machines and a comprehensive

range of industrial solutions.

H Introduction

In the rapidly evolving landscape of industrial machinery and laser technology, Supreme Technologies, under the visionary leadership of
Mr. Jaswinder Jamwal, has established itself as a premier supplier of CNC Laser Cutter Machines and a comprehensive range of industrial
solutions. Founded in 2013 in Delhi, India, the company has ascended to prominence by offering high-quality machines tailored for industrial
applications, reflecting Mr. Jamwal's commitment to excellence and innovation.

B Company Overview

B Leadership and Vision

Supreme Technologies, guided by the
foresight and entrepreneurship of Mr.
Jaswinder Jamwal, specializes in an impressive
array of machinery. The lineup includes fiber
laser cutting machines for metal, CNC press
brakes, economical laser marking machines,
pipe bending machines, hydraulic shearing
machines, NC hydraulic press brakes, laser
consumables, turret punch presses, and
CNC V grooving machines. Their dedication
to quality and affordability, championed by
Mr. Jamwal, has positioned them as a leader
in the Indian market.

m Managed Services & Quality
Assurance

A hallmark of Supreme Technologies is
its comprehensive customer satisfaction
approach, a principle deeply ingrained by
Mr. Jamwal. Through a robust managed
services  framework, the  company,
under Mr. Jamwal's direction, ensures
optimal operation of all equipment and
rapid resolution of technical issues. This
commitment to excellence is further
reinforced by a stringent quality control
process, guaranteeing the highest product
standards.

At the helm of Supreme Technologies is Mr. Jaswinder Jamwal, whose entrepreneurial
spirit and deep industry knowledge have been instrumental in the company’s success.
Mr. Jamwal’s leadership is characterized by a relentless pursuit of innovation, quality, and
customer satisfaction. His vision for the company not only encompasses the continuous
enhancement of product offerings but also a steadfast dedication to service excellence and
technological advancement.

m Products and Expertise

Under Mr. Jamwal’s leadership, Supreme Technologies offers products that meet a wide
range of industrial needs, showcasing the company’s innovation and commitment to the
latest technological advancements. This product excellence, combined with professional
services, competitive pricing, timely delivery, and robust R&D capabilities, reflects Mr.
Jamwal's holistic approach to business growth and customer service.

B Clientele and Market Presence

Thanks to Mr. Jamwal's strategic direction, Supreme Technologies has garnered a vast
clientele, with over 550 happy customers and 460 positive reviews. The company’s
significant market presence, evidenced by a dedicated team and a substantial number of
machines supplied, underscores the trust and reliability it has established among industry
professionals.

® Future Outlook

Looking forward, under Mr. Jamwal’s guidance, Supreme Technologies is set for
continued growth and innovation. With a foundation built on quality, customer service,
and technological progress, the company is poised to address the evolving needs of the
industrial sector and maintain its leadership stance.

Conclusion: Led by Mr. Jaswinder Jamwal, Supreme Technologies shines as a beacon of excellence in the industrial machinery and
laser technology sectors. Mr. Jamwal’s dedication to quality, innovation, and customer satisfaction has positioned the company as a key
player in India’s industrial landscape. As Supreme Technologies continues to grow and expand its offerings, its impact on the industry,
guided by Mr. Jamwal’s vision, is expected to further solidify, propelling the future of industrial machinery and technology forward.
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Beam Technologies

Revolutionizing
Manufacturing
and Material
Processing

he study conducted by Politecnico

di Milano on 28th February 2024
reported that Electrification of mobility
is a reality of today that is generating a
rapid change in society and economy.
By 2030, it is expected that one in every
two new vehicles worldwide is foreseen
to be electrically propelled. By 2040 it is
forecast that up to 54% of car sales and
33% of the global car fleet will be electric.
Electric vehicles go beyond the automobile
as trains, ships, drones, and many
others are already making use of electric
propulsion. Electrification also signifies a
radical transformation of the production
technology. Electric vehicles come with new
vehicle models, novel components, and
fewer parts. On the other hand, an increased
variation of material thicknesses and types
(Cu-, Al-, Mg-alloys, steels, and composite
materials) will be used, generating the need
for flexible and digital manufacturing tools.

In a rapidly evolving industry of such,
lasers will play a key role as flexible and
digital tools for effective and sustainable
manufacturing. While the electromobility
demand increases, the laser technology
keeps also evolving towards an ever-
increased flexibility. New beam sources are
made available which provide novel beam
shapes in space and time as well as new
wavelengths from IR to UV at high power
levels. Moreover, the laser sources are
becoming more economical and robust,
increasing further their appeal for industrial
use. Indeed, the electromobility industry
has already taken advantage of the current
maturity of the laser technology for their use
in several applications ranging from traction
to energy storage, and vehicle body. Laser
welding, cutting, heat treatment, surface
structuring,coating and enamel removal are
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some of the processes that have already
found their industrial usage.
In a sector where new applications are
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developed and new laser systems are
provided to the market, the need for
methodological studies becomes of great
importance. The laser-based manufacturing
knowledge should be rapidly transferred
to the industrial applications to ensure
the quality and the efficiency of these
processes. Indeed, process knowledge and
trained personnel can become an enabler
or a bottleneck for the electromobility
sector, which underlines the need for a
collaborative network in Europe and the
world.

The Laser Mobility section of AlTeMiltalian
Manufacturing Association was formed to
fill this knowledge gap as an international
collaborative group. As a core initiative of
the Laser EMobility section, Laser Mobility
Workshop is organized to gather the
experts from research, laser component
manufacturing, system integration, and
application communities since 2022. The
LaserEMobility Workshop 2023 was held at
the Politecnico di Milano in Milan between
13 and 14 April 2023. The special issue
LaserEMobility2023  Lasers as enabling
manufacturing tools in e-mobility collects
selected works from the Workshop invited

to the journal for successive peer review.
The goal of the special issue is to highlight
the recent advancements in this sector and
provide a reference point for researchers in
the field as well as new ones who would like
to have an overview of the challenges and
opportunities.

The nine works collected in the special issue
span various laser-based manufacturing
research in the electromobility field from
various parts of the world. The research
themes covered emphasize welding and
additive manufacturing processes exploiting
in-situ diagnostics, monitoring, and process
modelling methods.

The application areas extend over battery
systems, fuel cells, car body, and high-
tension components. The processed
materials  include the more often
investigated Cu, Al and their alloys as
well as less conventional materials for the
sector such as Ti, Zn, and their alloys. The
presented works show methods to improve
quality by means of sensor selection and
machine learning in laser welding. New
wavelengths and spatial beam shaping
capabilities are demonstrated on hard-to-
process materials.

Sustainability of the processes and the
products is studied through the correct
process allocation and process parameter
selection strategies. We hope the readers
will enjoy reading the contents of this
special issue and the researchers worldwide
will ind relevant references for the future
works. Finally, we express our gratitude to
the contributing authors, reviewers, editorial
assistant, and publisher for their invaluable
assistance and support in bringing this issue
to fruition.
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“Prototyping Precision: Innovations in Laser Cutting Technology”

One of the most innovative technologies
available today is laser cutting. In addition
to being essential to the mechanical
engineering sector, laser cutting machines
are also used extensively in many other
industries, such as the production of
electronic circuits, clothing, and especially
handicrafts. The design and manufacturing
process for laser cutting machines in
Vietnam is presented in this paper. It is
possible to build a laser cutting machine that
is inexpensive, has an easy-to-use interface,
and a straightforward configuration. The
apparatus can carry out laser cutting on
hardwood materials, with a cutting depth
of one to two millimetres. The prototype of
the suggested laser cutting machine can cut
at a speed of 1000 mm/min, satisfying the
requirements.

Laser cutting machines have played a
crucial role in solving the critical need for
automating the production process, leading
to significant advancements in reliability
and quality . From a scientific standpoint,
these machines have effectively addressed
the challenge of cutting and engraving
intricateshapes on various materials  of
any dimension within the manufacturing
industry. Alongside with the conventional
cutting methods, such as milling and
turning , laser cutting technology finds
application in the industries of electronics,
medicine, aerospace, and automobile.
A common use of this technology

LASER CUTTING

FOR PROTOTYPING

involves the cutting of various metals,
including tungsten, aluminium, steel, brass,
and nickel . Lasers are preferred for their
ability to deliver precise cutsand achieve
impeccable surface finishes. In addition,
lasers are employed to cut ceramic, silicon,
and other metallic fiims . Laser cutting
machines in Vietnam have enhanced the
automation capabilities of companies by
reducing the number ofoperators required
and minimizing the need for manual
intervention  in machine  operations,
subsequently leading to a decrease of
operational  errors.  Nevertheless, in
Vietnam, the  research, manufacturing,
and implementation of laser cutting
in production faces many limitations.
The majority of Lasercutting machines
are currently utilized by companies that

specialize in processing and manufacturing
molds on a large scale. Moreover, those
machines currently available in the market
are prohibitively expensive and do not
fit with the income conditions of most
Vietnamese  individuals.  Laser cutting
machines  are infrequently  utilized
in smallmanufacturing — workshops
and university laboratories. In order to
address the existing challenges, many
industriesand  certain universities  have
been actively endeavouring to produce
laser cutting machines which will meet
both manufacturingand research demands.
This article presents a plan for developing
and  implementing an  inexpensive
prototype laser cutting machine  that
fulfils essential operational requirements
for manufacturing and business purposes.
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Laser cutting involves the utilization
of a projector to concentrate laser
beams into a singular focus
point .The concentrated focus point
possesses immense energy capable
of incinerating the surface or
target requiring laser impact.

The device emits a significant
amount of thermal energyacross a
wide range of wavelengths, enabling
it to etch various materials including
metal, wood, leather, fabric, and
others.Laser  cutting  machines
exhibit superior performance in

comparison to  CNC machines on a wide
range of materials including metals, alloys,
and non-metals like glass, plastic, and
mica with greater ease. Furthermore,
laser cutting technology is characterized
by  its minimal noise  emissions
and negligible impact on  workers.
Laser  cutting  machines function by
utilizing a laser beam as a focused and
intense heat source. Subsequently, you
can effortlessly sever materials of varying
hardness and thickness, including metals
like stainless steel, copper, iron, steel,
and aluminium, as well as non-metallic
materials.
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The laser cutting machine model represents
the operational principle of a CNC machine
that is controlled by specialized software
and applied in practical settings. The
laser cutting machine uses a concentrated
beam of energy produced by the laser,
which is directed onto the surface of the pr
oduct through the lens  system  of
the machine. Table | provides a
comprehensive overview of the primary
technical specifications that must be
met for the laser cutting machine. The
machine has the capability to cut
a workpiece with dimensions of 250 x
250 mm. It operates at a cutting speed of
500 mm/min and can engrave to a depth
of less than 2 mm. On average, it takes
60 min to complete a cutting operation.
Figure 1 illustrates the initial design of
the machine prototype along with its
corresponding  working  principle.  First,
the control software will convert the
loaded image data into G-code for
cutting purposes.

The motor (1) transfers motion tothe
assembly (4) that holds the laser diode
by means ofthe lead screw and nut
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set (3). Consequently, the laser diode's
axis (5) will align precisely with the
X-coordinate currently indicated on the
control software. The motor (2) transfers
motion to the machine table (6) via the
lead screw and the nut assembly (7). Thus,
the laser diode's axis (5) will align with the

Y coordinate of the current point indicated
on the control software. Once the point
coordinates are established, the laser diode
(5) releases a laser beam. The beam
possesses a  significant  amount of
energy, enabling it to effectively heat the
surface of the product at the specific point
of focus. This, in turn, facilitates the
material melting. The liquefied substance
will be displaced from its initial location by
a forceful flow of gasthat is aligned with  the
laser beam. The molten region will
persistently undergo elongation along the
trajectory of the laser beam, resulting in
a cleave and the formation of the desired
shape.

TABLE 1 : MACHINE’S TECHNICAL SPECIFICATIONS

Machine Specification Value
Cutting speed 500 mm/min
Depth of cut <2 mm
Cutting time <60 min
Workpiece size 250x250 mm
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Personality in Focus

In 1995, Mr. Chumakia embarked on
his professional path by joining a laser
company, marking the beginning of what
would become a distinguished career in
photonics. Over the next seven years, he
navigated the challenges of the job market,
switching positions to sustain himself and
gain diverse experiences in the rapidly
evolving sector.

The year 2002 marked a significant turning
point in Mr. Chumakia’s career with the
establishment of UGAM  Technologies.
Starting as a supplier of photonics
components, his entrepreneurial venture
soon became a beacon of innovation and
quality in the industry. Mr. Chumakia’s
dedication to excellence was evident in
2007 when he developed the company’s
first  marking machine, which quickly
became a critical tool for India’s leading
gear manufacturers in Ghaziabad.
Recognizing the potential for further
growth and innovation, UGAM  was
registered as a Private Limited company in
2010, solidifying its position in the market.
Mr. Chumakia’s pioneering spirit led to the
development of India’s first 5-axis fiber laser
welding machine in 2014, followed by the
introduction of a CO2 marking machine
in 2015, both milestones in the nation’s
photonics landscape.

In 2019, Mr. Chumakia’s contributions to the

laser industry were further acknowledged
through his involvement as a founder

32

Mr. Jignesh Chumakia:
- A Lluminary in the Laser Industry

Mr. Jignesh Chumakia’s career trajectory is a testament to

his resilience, ingenuity, and visionary leadership in the field of
photonics and laser technology. His humble beginnings in a village,
where he completed his basic education, laid the foundation for

a remarkable journey that would eventually place him at the

forefront of the laser industry.

WITH HON'BLE CHIEF MINISTER OF GUJRAT STATE

member of the LASER INDUSTRIES
ASSOCIATION OF INDIA. This role allowed
him to shape the direction of the industry,
advocating for innovation and quality
standards across the board.

The subsequent vyears saw continued
expansion and success under Mr.
Chumakia's leadership. In 2020, UGAM
moved to a larger factory in Ahmedabad
to accommodate its growing operations.
The following year, a new factory was
established in  Delhi, enhancing the

company’s manufacturing capabilities and
reach within India.

2023 was another landmark year with
the opening of UGAM's corporate office
in Ahmedabad, signifying the company’s
consolidation and preparedness for future
endeavors. The ambition to extend UGAM's
innovative solutions globally was realized in
2024 with the commencement of a factory
in Singapore, marking a new chapter in Mr.
Chumakia’s ongoing saga of success and
leadership in the laser industry.
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GAME & FUN ZONE

Natural resources
CROSSWORD PUZZLE

( A
Laser Quest

Put your laser knowledge to the test
with our challenging quiz! Answer
the following questions:

1. What does the acronym LASER
stand for?

2. Who received a Nobel Prize in
A natural resource used to A fossil fuel used to propel cars 1964 for his work that led to the

create metals. and other vehicles. development o e

A fossil fuel used for heating A resource used to provide the
and generating electricity. structural support to plants.

3. In which year was the first
This resources gives us fruits and A resource that gives us heat, .
vegetables light and vitamin D. functioning laser demonstrated?

We get milk, eggs and meat A resource that we use to drink - .
from them. and wash things. 4. True or False: A laser's light is

We use this natural resource to A resource that gives us wood to emitted in random directions.
breathe. make paper and furniture.

Immerse yourself in our Game & Fun Zone every month for more exciting puzzles, challenges, and
chances to win prizes. Whether you're a laser expert or a novice, there's something here to spark your
interest and test your knowledge. Have fun, and may the best laser enthusiast win!

(almin) W
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GAME & FUN ZONE

Word search

Can you find these Arts and Media nouns
in the puzzle?

CELTY part
culture channel
interval scene
exhibition image
album bestseller
review show
band cast
poster edition

" plot audience

® Crossword

an examination (5)

iformation that you get from something

such as an exam, a scientific experiment, or

a medical test (6)

7. a number or letter that shows how good
someone’s work or performance is (5)

9. an official test of how much you know
about something, or how well you can do
something (11)

12.to do an exam or test (4)

14.when someone is given permission to enter
somewhere or to become a member of a
club, university, etc. (9)

15.a short piece of writing about a particular
subject, especially one done by students (5)

17.to not pass a test or exam (4)

18.to give someone a set of questions, in order
to measure their knowledge or ability (4)

Down

2. a piece of school work that involves detailed study of a subject (7)
3. to check a piece of work or an exam, showing mistakes and giving a letter or number to/say
good it is (4) 3
4. a qualification from a school, college or university, or an official document showing tha
has completed a course of study (7)
6. along piece of writing that you do as part of an advanced university course (6)
. 8. to pass the exams that allow you to do a particular job (7) %"ﬁ
10. to choose someone or something that is suitable for a particular person, activity or p
11.to succeed in a test or examination (4) -
13.a short piece of written work which you do to practise something you are learning (8
16.an area of knowledge which is studied in school, college or university (7)




Awareness

Safeguarding Health in Laser Metal Processing:
Navigating the Hazards of Fumes and Radiation

Understanding Laser Fumes

Laser fumes are generated when the laser
beam interacts with the metal, vaporizing
the material into fine particulate matter.
These fumes can contain a variety of harmful
substances, including metallic particles,
chemical vapors, and other toxic byproducts,
depending on the type of metal being
processed. Inhalation of these particles can
lead to respiratory issues, metal fume fever,
and long-term health problems such as lung
disease and cancer. The risks are not limited
to direct exposure; laser fumes can also

Laser metal processing, encompassing
cutting, drilling, and welding, represents a
significant advancement in manufacturing
technology, offering unparalleled precision,
speed, and efficiency. However, alongside
these benefits, the process poses potential
health risks due to the emission of laser
fumes and exposure to laser radiation. This
article aims to shed light on these hazards
and emphasize the importance of safety
measures to mitigate risks.

The Danger of Laser Radiation

Laser radiation during metal
processing can be extremely
harmful if proper safety
precautions are not taken.
Direct exposure to laser beams
can cause severe skin burns
and eye injuries, including
permanent blindness.

While laser metal processing
is a powerful tool in the
manufacturing  industry, it
is essential to acknowledge
and address the health risks
associated with its use. By
understanding the dangers
posed by laser fumes and
radiation, and implementing
comprehensive safety
measures, we can protect

workers from harm and ensure a safer

working  environment.  Let's commit
to raising awareness about these risks
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LASER RADIATION

Even indirect exposure, such
as reflections off surfaces, can
be harmful. The intensity and
potential harm of laser radiation
depend on several factors,
including the laser's power,
wavelength, and the duration
of exposure.

and prioritizing the health and safety
of all individuals involved in laser metal
processing.

Mitigating the Risks

To ensure the safety of workers and
minimize the health risks associated
with laser metal processing, several
safety measures must be implemented:

« Proper Ventilation and
Fume Extraction:

Installing efficient ventilation systems
and fume extractors can significantly
reduce the concentration of harmful
particles in the air, thus minimizing
inhalation risks.

« Use of Personal Protective
Equipment (PPE):

Providing workers with appropriate

PPE, such as respirators, gloves, and
protective eyewear, can shield them
from direct exposure to laser fumes
and radiation.

« Laser Safety Training:

Educating workers about the risks
associated with laser processing and
training them in safety protocols is
crucial. This includes understanding
how to  operate  machinery
safely, recognizing the signs of
overexposure, and knowing the
emergency procedures.

« Regular Maintenance and
Safety Checks:

Regularly maintaining equipment
and conducting safety checks can
prevent malfunctions that may lead
to increased exposure to laser fumes
and radiation.

«Implementation of Safety
Barriers:

Enclosures or barriers around laser
processing areas can help contain
laser radiation and reduce the risk of
accidental exposure.
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Regional Spotlight

Pune: The Laser
Tech Powerhouse
of India

Pune, often referred to as the "Oxford of the
East" due to its rich educational landscape, . ; v
has steadily grown into a pivotal center for (Nl '
technology and manufacturing in India. This )
city's unique ecosystem, characterized by
a blend of academic institutions, research
centers, and a vibrant manufacturing sector,
presents an ideal backdrop for the advancement
of laser technology.

The Laser Tech P
Powerhouse of {0 Pune’s

India N strong

. manufacturing
The Laser Industry in Pune base, combined with its

Pune’s emergence as a key player in the laser industry \ focus on innovation and
is a testament to its dynamic manufacturing landscape ! tEChI‘IO|Ogy, pOSitiOhS the

and_ technologmal .mn_ova_t|on4 The city, renow_n_ed City as a Ieading hub for
for its educational institutions and research facilities, .
the laser industry

has seamlessly integrated these resources to foster
growth in laser technology applications. This growth is in India.
significantly propelled by the demand from Pune’s robust

manufacturing sectors.

@ Automotive Industry .

In thg Aautomotive segtor, laser technology- has @ Aerospace Applications
revolutionized manufacturing processes. Pune, being a
major automotive hub in India, has seen a surge in the Laser technology's role in the aerospace sector is
adoption of laser cutting and welding. These methods are indispensable, especially in Pune, where precision and
favored for their precision and ability to produce high- reliability are paramount. The use of lasers in cutting and
quality finishes, essential in automotive manufacturing. welding aerospace components ensures the integrity
Laser technology also allows for the lightweight design of and strength of materials, which are critical for safety in
automotive parts, contributing to the production of more aerospace applications. Furthermore, the versatility of
fuel-efficient vehicles. lasers allows for the processing of various materials used
in aerospace manufacturing, from metals to composites.
Electronics Sector

The electronics industry in Pune benefits greatly from @ Versatlllty Across Industries

laser technology for the precise cutting of components The versatility of laser technology, capable of cutting,

and the micro-welding of sensitive parts. The ability to welding, drilling, and marking across different materials,
perform accurate and clean cuts is crucial in electronics makes it an invaluable tool in Pune’s manufacturing sector.
manufacturing, where components are often miniaturized This versatility, coupled with the efficiency and precision of
and complex. Lasers provide a non-contact method of S laser processes, drives innovation and productivity in the
processing, reducing the risk of material contamination or region’s industry.

damage.

36 Laserman India ¢ Vol. 1  Edition April 2024



Regional Spotlight

Industry-Academia Collaboration

One of Punes standout features in the
laser technology sector is the strong
collaboration between its industry players
and academic institutions. This partnership
is pivotal for the city's innovative strides
in laser technology applications. By
closely working together, these sectors
have managed to address complex
challenges across various fields, including
manufacturing, healthcare, and agriculture.
The collaborative efforts have led to
the  development of laser-assisted
manufacturing  techniques that are
revolutionizing traditional industries. For

@ Future Directions

The ongoing collaboration  between
Pune's academic institutions and industry
is expected to open up new avenues for
laser technology applications. As the city
continues to embrace innovation, the
focus is also shifting towards exploring
laser applications in emerging sectors
such as renewable energy, environmental
monitoring, and medical diagnostics.

With the global push towards sustainability
and precision manufacturing, Pune's
laser industry, backed by strong research
and collaborative frameworks, is well-
positioned to lead these transformations.
The continued partnership  between
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instance, in the automotive and aerospace
sectors, these advancements are enabling
the production of components with
unprecedented  precision,  efficiency,
and reduced waste, aligning with global
sustainability goals.

Moreover, this synergy has facilitated the
transfer of knowledge and technology
from academic research labs to real-world
applications, ensuring that innovations are
not just theoretical but are implemented to
solve practical problems. The integration
of academic research into industry

academia and industry promises to
not only advance laser technology but
also address some of the most pressing
challenges facing society today.

The integration of
laser technology
across various
sectors not only
enhances the quality
and efficiency of

manufacturing
processes but

also propels Pune
towards becoming
a global center
for manufacturing
excellence.

practices has also helped in creating highly
specialized job opportunities, contributing
to the region's economic development.
The industry-academia collaboration in
Pune serves as a model for other regions,
demonstrating how joint efforts can
accelerate technological advancements
and economic growth. This partnership not
only fosters innovation but also ensures
that the workforce is equipped with the
latest skills and knowledge, keeping Pune
at the forefront of the laser technology
industry.

Embracing
Sustainability and
Innovation

Pune’s laser industry is on the cusp of a
transformative era, marked by its foray into
sustainable and innovative applications.
The city's strategic focus on sustainable
development and smart manufacturing
practices positions it as an ideal ecosystem
for the expansion of laser technologies into
new domains. This evolution resonates
with the global shift towards greener
technologies and practices, underlining
Pune’s role as a leader in sustainable
technological advancement.
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Regional Spotlight

@ Revolutionizing Medical Devices with

Laser Technology

One of the most exciting prospects for
Pune’s laser industry lies in the medical
sector. Laser-based medical devices offer
revolutionary improvements in diagnostics,
treatment, and surgery. The precision
and minimally invasive nature of laser
technology can lead to breakthroughs
in patient care, making treatments more
effective and reducing recovery times.
Pune’s research institutions and companies
are at the forefront of developing laser
technologies for applications such as laser

eye surgery, cancer treatment, and skin
therapies, promising a new era of healthcare
innovations.

The ongoing advancements in laser
technology and its applications promise a
bright future for Pune’s industries, further
solidifying its status as a pivotal player in
the laser technology landscape.

Advancements in Agricultural Equipment

Agriculture  remains a cornerstone  of
India’s economy, and Pune’s advancements

in laser technology hold the potential
to revolutionize this sector. Laser-based
agricultural equipment can improve farming
practices, enhance crop vyields, and reduce
environmental impact.  Precision laser
technology can be used for land leveling,
weed control, and pest management,
offering a sustainable alternative to
traditional methods. By integrating laser
technology into agricultural practices, Pune
can lead the way in sustainable farming
innovations.

Powering Renewable Energy Technologies

Renewable energy technologies are another
area ripe for innovation through laser
applications. Pune’s laser industry could play
a pivotal role in manufacturing solar panels
and wind turbines with higher efficiency and
lower costs. Laser processes can improve
the precision and efficiency of producing
photovoltaic  cells and wind turbine
components, contributing to the scalability
and viability of renewable energy sources.
This aligns with global efforts to combat
climate change and promotes the adoption
of clean energy solutions.
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The future prospects
for Pune’s laser industry
are not just promising
but are pivotal for

the city’s and indeed,
the country’s move
towards sustainable
and innovative
technologies. The
potential for growth

in medical devices,
agricultural equipment,
and renewable

energy technologies
underscores the
versatility and
transformative power
of laser technology.

As Pune continues

to embrace these
advancements, it

sets a benchmark

for sustainable
development and
technological
innovation, leading

by example in the
global arena. The

city’'s commitment to
sustainability, coupled
with its innovative spirit,
positions Pune as a key
player in the future of
laser technology, with
far-reaching impacts
across various

sectors.
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World View

he laser market is experiencing a
global renaissance, characterized by
its broad spectrum of applications across
various industries including  medical,
telecommunications, manufacturing, and
scientific research. The image represent
this dynamic market captures the essence
of a world increasingly reliant on laser
technology. It illustrates not just the
diversity of applications but also
the global collaboration and
innovation driving this sector
forward.
From  the  precision
of  medical  devices
enhancing patient care
to the robustness
of manufacturing
processes, lasers
are at the forefront
of technological
advancement.  The
interconnected
networks depicted
symbolize the seamless
exchange of ideas and
technologies across
borders, highlighting the
international  reach  and
cooperation that underpin the
laser industry’s growth. Flags from

leading countries in laser development
signify the global investment in this
technology, showcasing a united front in
pushing the boundaries of what lasers can
achieve.

This global perspective underscores the
laser market's critical role in shaping a future
where technology transcends geographical
limitations, fostering advancements that
benefit humanity as a whole. As we stand
on the brink of new discoveries and
applications, the laser market remains a
beacon of innovation, collaboration, and
progress on a global scale.
The upcoming issues of the
magazine promise to offer
readers  an  expansive
and insightful look
into the global laser
market, showcasing
the  latest  trends,
groundbreaking
technologies, and
state-of-the-art
applications of lasers
around the world.
This series will delve

into  the  diverse
and rapidly evolving

landscape  of laser
technology, providing a
comprehensive overview
of how lasers are shaping
industries, advancing
research, and transforming
everyday life across the globe.
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Invitation to Contribute to Laserman India Magazine

Are you passionate about laser technology and
its myriad applications? Do you have insights,
research, or experiences that could illuminate the
fascinating world of lasers for a broad audience?
If so, we invite you to become a part of Laserman
India, the premier magazine dedicated to all things

laser in India.

We're currently seeking contributors and
editorial members who are eager to share their
knowledge, insights, and stories with our readers.
Whether you're a seasoned expert in the field, a
researcher making groundbreaking discoveries, or
a professional with practical experiences to share,
your contributions can help shape the future of
laser technology in India and beyond.

How to Get Involved

If you're interested in contributing to Laserman India or joining
our editorial team, please send us a brief proposal of your article
idea or your interest area along with a short bio. Submissions
can be sent to : lasermanindia@gmail.com.

Website : lasermanindia.com.

Why Contribute?

Visibility
Share your work with a wide and engaged
audience passionate about laser technology.

Impact
Contribute to the growth and understanding
of laser applications in various industries.

Community

Join a network of like-minded individuals
and professionals in the laser technology
sphere.

We’re Looking For

Articles

Deep dives into current trends, cutting-edge
research, case studies, and transformative
technologies in the world of lasers.

Opinions and Editorials

Your perspective on where the laser industry
is heading, ethical considerations, policy
impacts, or any hot topic you're passionate
about.

Technical Reviews
Analysis of new laser equipment, toals,
software, or books.

Personal Stories

Your journey with laser technology,
challenges you've overcome, or successes
you've achieved.

Don't miss this opportunity to be a voice in the laser technology community. We look forward
to your submissions and to welcoming new members to the Laserman India team!

Spread the Word!

. Help us reach more potential contributors
by sharing this invitation in your network.
Together, let’s illuminate the world with the

brilliance of laser technology.
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Upcoming Events

Note to Our Readers

Laser fumes are generated

when the laser beam interacts

with the metal, vaporizing the
material into fine particulate matter. These
fumes can contain a variety of harmful
substances, including metallic particles,
chemical vapors, and other toxic byproducts,
depending on the type of metal being
processed. Inhalation of these particles can
lead to respiratory issues, metal fume fever,
and long-term health problems such as
lung disease and cancer. The risks are not
limited to direct exposure; laser fumes can
also contaminate the workplace, posing a
health risk to others within the vicinity.

Looking Ahead: Upcoming Events Section

Starting from our next issue, we will
introduce the “Upcoming Events” section,
a dedicated space to keep you informed
about the most anticipated conferences,
exhibitions, workshops, and seminars
related to laser technology around the
globe. This section aims to be your go-to
resource for planning your participation
in key industry events, offering a glimpse
into the future of laser applications and the

opportunity to engage with the community.
Whether you're a professional in the field,
a researcher, or an enthusiast eager to stay
ahead of the curve, our "Upcoming Events”
section will ensure you're well-informed
about opportunities to learn, network, and
experience the latest advancements in laser
technology firsthand.

Stay tuned for the next issue, where we will
unveil a curated list of must-attend events,

designed to inspire, educate, and connect
the laser technology community. We look
forward to becoming a part of your journey
in the ever-evolving world of lasers.

Thank you for joining us at the beginning
of this exciting venture. We are thrilled to
have you with us as we explore the limitless
possibilities of laser technology together.
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Readers Feedback

Readers Feedback and Letters to the Editor

Introducing “Readers Feedback and Letters to the Editor”

In the spirit of fostering a vibrant community around the exciting world of laser
technology, we are thrilled to announce the introduction of the “Readers Feedback
and Letters to the Editor” section, set to make its debut in the next issue of Laserman
magazine. This section will be a dedicated space for you, our valued readers, to share
your insights, feedback, and queries related to the content of our magazine and the
broader laser technology landscape.

Your Voice Matters

Laserman magazine is not just a publication but a platform for dialogue, learning, and innovation.
We believe that the strength of our community lies in the diversity of its voices, and we are
committed to making this section a place where your thoughts can be heard. Whether its a
comment on an article that inspired you, a question that sparks curiosity, or a viewpoint that
challenges the status quo, we welcome your contributions.

How to Contribute

Feedback: Share your thoughts on the articles, interviews, and features. What resonated with you, and
what would you like to see more of?

Letters to the Editor: Pen a letter discussing trends, predictions, or your experiences with laser technology.
Letters may address specific articles or broader topics within the industry.

Questions: Curious about a particular laser application? Have a burning question for one of our contributors?
Send it in!

@ Submission Guidelines

We encourage submissions that are thoughtful, constructive, and relevant to the world of laser technology. To submit your
feedback or letter, please follow the guidelines provided on our website, ensuring your contribution is concise and respectful.
While we may not be able to publish every submission, we look forward to reading each one and selecting a diverse range
for publication.

@ Join the Conversation

The “Readers Feedback and Letters to the Editor” section
is more than just a feature; it's an invitation to engage
with the pulse of the laser technology community. By
sharing your perspectives, you help enrich our collective
understanding and shape the direction of Laserman
magazine.

We eagerly await your contributions and are excited to

see how your insights and experiences will enhance the : :

dialogue around the advancements and challenges in the r *

laser industry. Together, let's build a forum that celebrates ' and Iet S Star the
innovation, fosters collaboration, and champions the

exchange of ideas.
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Types of Laser Machine
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Fiber machine €02 machine

UV machine

Handheld type
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Portable
machine

Customized
machine

Flying type machine
(for production line)

All-in-one
machine
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Revolutionizing Pur World,
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