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A laser is a device that emits light through a process of optical amplification 
based on the stimulated emission of electromagnetic radiation. The term "laser" 
originated as an acronym for "light amplification by stimulated emission of radiation". 
The first laser was built in 1960 by Theodore H. Maiman at Hughes Research 
Laboratories, based on theoretical work by Charles Hard Townes and Arthur Leonard 
Schawlow. The present research paper intends to study in details the fundamentals of 
Laser. 
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A laser differs from other sources of light in that it emits light coherently, 
spatially and temporally. Spatial coherence allows a laser to be focused to a tight spot, 
enabling applications such as laser cutting and lithography. Spatial coherence also allows 
a laser beam to stay narrow over great distances (collimation), enabling applications such 
as laser pointers. Lasers can also have high temporal coherence, which allows them to 
emit light with a very narrow spectrum, i.e., they can emit a single color of light. 
Temporal coherence can be used to produce pulses of light as short as a femtosecond. 

Among their many applications, lasers are used in optical disk drives, laser 
printers, and barcode scanners; DNA sequencing instruments, fiber-optic and free-space 
optical communication; laser surgery and skin treatments; cutting and welding materials; 
military and law enforcement devices for marking targets and measuring range and 
speed; and laser lighting displays in entertainment. 

 

 

 

A laser beam used for welding. 

Abstract 



Multidisciplinary Scientific Reviewer │Quarterly │ Volume-03 │ Issue-01 │Jan-Feb-Mar 2016 

 

 h t t p : / / o i i r j . o r g / o i i r j / m s r /             I S S N  2 3 9 3- 9 8 9 3 
 

Page 18 

 
Red (660 & 635 nm), green (532 & 520 nm) and blue-violet (445 & 405 nm) lasers 

 

Lasers are distinguished from other light sources by their coherence. Spatial 
coherence is typically expressed through the output being a narrow beam, which 
is diffraction-limited. Laser beams can be focused to very tiny spots, achieving a very 
high irradiance, or they can have very low divergence in order to concentrate their power 
at a great distance. 

Temporal (or longitudinal) coherence implies a polarized wave at a single 
frequency whose phase is correlated over a relatively great distance (the coherence 
length) along the beam. A beam produced by a thermal or other incoherent light source 
has an instantaneous amplitude and phase that vary randomly with respect to time and 
position, thus having a short coherence length. 

Lasers are characterized according to their wavelength in a vacuum. Most "single 
wavelength" lasers actually produce radiation in several modes having slightly differing 
frequencies (wavelengths), often not in a single polarization. Although temporal 
coherence implies monochromaticity, there are lasers that emit a broad spectrum of light 
or emit different wavelengths of light simultaneously. There are some lasers that are not 
single spatial mode and consequently have light beams that diverge more than is required 
by the diffraction limit. However, all such devices are classified as "lasers" based on their 
method of producing light, i.e., stimulated emission. Lasers are employed in applications 
where light of the required spatial or temporal coherence could not be produced using 
simpler technologies 

Terminology 

 

 
Laser beams in fog, reflected on a car windshield 
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The word laser
emission of radiation". In this usage, the term "light" includes electromagnetic radiation 
of any frequency, not only
laser, X-ray laser, gamma
the laser, the maser, was developed first,
and radio frequencies are referred to as "masers" rather than "microwave lasers" or "radio 
lasers". In the early technical literat
laser was called an optical maser

A laser that produces light by itsel
an optical amplifier as suggested by the acronym. It has been humorously noted that the 
acronym LOSER, for "light oscill
been more correct With the widespread use of the original acronym as a common noun, 
optical amplifiers have come to be referred to as "laser amplifiers", notwithstanding the 
apparent redundancy in that

The back-formed verb
light," especially in reference to the gain medium of a laser; when a lase
said to be "lasing." Further use of the words
referring to laser technology or devices, can be seen in usages such as
maser and atom laser. 

1. Gain medium 
2. Laser pumping energy
3. High reflector 
4. Output coupler
5. Laser beam 
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laser started as an acronym for "light amplification by stimulated 
radiation". In this usage, the term "light" includes electromagnetic radiation 

of any frequency, not only visible light, hence the terms infrared laser
gamma-ray laser, and so on. Because the microwave predecessor of 
, was developed first, devices of this sort operating at microwave 

are referred to as "masers" rather than "microwave lasers" or "radio 
lasers". In the early technical literature, especially at Bell Telephone Laboratories

optical maser; this term is now obsolete.  

A laser that produces light by itself is technically an optical oscillator rather than 
as suggested by the acronym. It has been humorously noted that the 

acronym LOSER, for "light oscillation by stimulated emission of radiation", would have 
With the widespread use of the original acronym as a common noun, 

optical amplifiers have come to be referred to as "laser amplifiers", notwithstanding the 
apparent redundancy in that designation. 

verb to lase  is frequently used in the field, meaning "to produce laser 
especially in reference to the gain medium of a laser; when a lase

said to be "lasing." Further use of the words laser and maser in an extended sense, not 
referring to laser technology or devices, can be seen in usages such as

 

Design 

 
Components of a typical laser: 

Laser pumping energy 
 
r 
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for "light amplification by stimulated 
radiation". In this usage, the term "light" includes electromagnetic radiation 

infrared laser, ultraviolet 
, and so on. Because the microwave predecessor of 

devices of this sort operating at microwave 
are referred to as "masers" rather than "microwave lasers" or "radio 

Bell Telephone Laboratories, the 

f is technically an optical oscillator rather than 
as suggested by the acronym. It has been humorously noted that the 

ation by stimulated emission of radiation", would have 
With the widespread use of the original acronym as a common noun, 

optical amplifiers have come to be referred to as "laser amplifiers", notwithstanding the 

is frequently used in the field, meaning "to produce laser 
especially in reference to the gain medium of a laser; when a laser is operating it is 

in an extended sense, not 
referring to laser technology or devices, can be seen in usages such as astrophysical 
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Animation explaining stimulated emission and the laser principle

A laser consists of a
provide optical feedback
to amplify light by way of stimulated emission. Light of a specific wavelength that passes 
through the gain medium is amplified (

For the gain medium to amplify light, it needs to be supplied with energy in a 
process called pumping
at a different wavelength. Pump light may be provided by a
laser. 

The most common type of laser uses feedback from an
mirrors on either end of the gain medium. Light bounces back and forth between the 
mirrors, passing through the gain medium and being amplified each time. Typically one 
of the two mirrors, the
through this mirror. Depending on the design of the cavity (whether the mirrors are f
or curved), the light coming out of the laser may spread out or form a narrow
analogy to electronic oscillators

Most practical lasers contain additional elements that affect properties of the 
emitted light, such as the polarization, wavelength, and shape of the beam.

For a more complete list of laser types see this
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Animation explaining stimulated emission and the laser principle

A laser consists of a gain medium, a mechanism to energize it, and something to 
feedback. The gain medium is a material with properties that allow it 

light by way of stimulated emission. Light of a specific wavelength that passes 
through the gain medium is amplified (increases in power). 

For the gain medium to amplify light, it needs to be supplied with energy in a 
pumping. The energy is typically supplied as an electric current

at a different wavelength. Pump light may be provided by a flash lamp

The most common type of laser uses feedback from an optical cavity
mirrors on either end of the gain medium. Light bounces back and forth between the 
mirrors, passing through the gain medium and being amplified each time. Typically one 
of the two mirrors, the output coupler, is partially transparent, some of the light escapes 
through this mirror. Depending on the design of the cavity (whether the mirrors are f

), the light coming out of the laser may spread out or form a narrow
electronic oscillators, this device is sometimes called a laser oscillator

Most practical lasers contain additional elements that affect properties of the 
ight, such as the polarization, wavelength, and shape of the beam.

Types and operating Principles 
 

For a more complete list of laser types see this list of laser types
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Animation explaining stimulated emission and the laser principle 

, a mechanism to energize it, and something to 
a material with properties that allow it 

light by way of stimulated emission. Light of a specific wavelength that passes 

For the gain medium to amplify light, it needs to be supplied with energy in a 
. The energy is typically supplied as an electric current or as light 

flash lamp or by another 

optical cavity a pair of 
mirrors on either end of the gain medium. Light bounces back and forth between the 
mirrors, passing through the gain medium and being amplified each time. Typically one 

ome of the light escapes 
through this mirror. Depending on the design of the cavity (whether the mirrors are flat 

), the light coming out of the laser may spread out or form a narrow beam. In 
laser oscillator. 

Most practical lasers contain additional elements that affect properties of the 
ight, such as the polarization, wavelength, and shape of the beam. 

list of laser types. 

 



Multidisciplinary Scientific Reviewer │Quarterly │ Volume-03 │ Issue-01 │Jan-Feb-Mar 2016 

 

 h t t p : / / o i i r j . o r g / o i i r j / m s r /             I S S N  2 3 9 3- 9 8 9 3 
 

Page 21 

Wavelengths of commercially available lasers. Laser types with distinct laser lines 
are shown above the wavelength bar, while below are shown lasers that can emit in a 
wavelength range. The color codifies the type of laser material. 

1) Gas lasers 

Following the invention of the HeNe gas laser, many other gas discharges have 
been found to amplify light coherently. Gas lasers using many different gases have 
been built and used for many purposes. The helium–neon laser (HeNe) is able to 
operate at a number of different wavelengths, however the vast majority are 
engineered to lase at 633 nm; these relatively low cost but highly coherent lasers are 
extremely common in optical research and educational laboratories. 
Commercial carbon dioxide (CO2) lasers can emit many hundreds of watts in a single 
spatial mode which can be concentrated into a tiny spot. This emission is in the 
thermal infrared at 10.6 µm; such lasers are regularly used in industry for cutting and 
welding. The efficiency of a CO2 laser is unusually high: over 30%. Argon-ion lasers 
can operate at a number of lasing transitions between 351 and 528.7 nm. Depending 
on the optical design one or more of these transitions can be lasing simultaneously; 
the most commonly used lines are 458 nm, 488 nm and 514.5 nm. A 
nitrogen transverse electrical discharge in gas at atmospheric pressure (TEA) laser is 
an inexpensive gas laser, often home-built by hobbyists, which produces rather 
incoherent UV light at 337.1 nm. Metal ion lasers are gas lasers that generate deep 
ultraviolet wavelengths. Helium-silver (HeAg) 224 nm and neon-copper (NeCu) 
248 nm are two examples. Like all low-pressure gas lasers, the gain media of these 
lasers have quite narrow oscillation linewidths, less than 
3 GHz (0.5 picometers), making them candidates for use 
in fluorescence suppressed Raman spectroscopy. 

In 2017, researchers from the Physikalisch-Technische Bundesanstalt (PTB), 
together with US researchers from JILA, a joint institute of the National Institute of 
Standards and Technology (NIST) and the University of Colorado Boulder, 
established a new world record by developing a laser with a linewidth of only 10 
millihertz.  

2) Chemical lasers 

Chemical lasers are powered by a chemical reaction permitting a large amount of 
energy to be released quickly. Such very high power lasers are especially of interest 
to the military; however continuous wave chemical lasers at very high power levels, 
fed by streams of gasses, have been developed and have some industrial applications. 
As examples, in the hydrogen fluoride laser (2700–2900 nm) and the deuterium 
fluoride laser (3800 nm) the reaction is the combination of hydrogen or deuterium 
gas with combustion products of ethylene in nitrogen trifluoride. 

3) Excimer lasers 

Excimer lasers are a special sort of gas laser powered by an electric discharge in 
which the lasing medium is an excimer, or more precisely an exciplex in existing 
designs. These are molecules which can only exist with one atom in an excited 
electronic state. Once the molecule transfers its excitation energy to a photon, 
therefore, its atoms are no longer bound to each other and the molecule disintegrates. 
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This drastically reduces the population of the lower energy state thus greatly 
facilitating a population inversion. Excimers currently used are all noble gas 
compounds; noble gasses are chemically inert and can only form compounds while in 
an excited state. Excimer lasers typically operate at ultraviolet wavelengths with 
major applications including semiconductor photolithography and LASIK eye 
surgery. Commonly used excimer molecules include ArF (emission at 193 nm), KrCl 
(222 nm), KrF (248 nm), XeCl (308 nm), and XeF (351 nm).[30] The 
molecular fluorine laser, emitting at 157 nm in the vacuum ultraviolet is sometimes 
referred to as an excimer laser, however this appears to be a misnomer inasmuch as 
F2 is a stable compound. 

4) Solid-state lasers 

 

 
A 50 W FASOR, based on a Nd:YAG laser, used at the Starfire Optical Range. 

Solid-state lasers use a crystalline or glass rod which is "doped" with ions that 
provide the required energy states. For example, the first working laser was a ruby 
laser, made from ruby (chromium-doped corundum). The population inversion is 
actually maintained in the dopant. These materials are pumped optically using a 
shorter wavelength than the lasing wavelength, often from a flashtube or from 
another laser. The usage of the term "solid-state" in laser physics is narrower than in 
typical use. Semiconductor lasers (laser diodes) are typically notreferred to as solid-
state lasers. 

Neodymium is a common dopant in various solid-state laser crystals, 
including yttrium orthovanadate (Nd:YVO4), yttrium lithium fluoride(Nd:YLF) 
and yttrium aluminium garnet (Nd:YAG). All these lasers can produce high powers 
in the infrared spectrum at 1064 nm. They are used for cutting, welding and marking 
of metals and other materials, and also in spectroscopy and for pumping dye lasers. 
These lasers are also commonly frequency doubled, tripled or quadrupled to produce 
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532 nm (green, visible), 355 nm and 266 nm (UV) beams, respectively. Frequency-
doubled diode-pumped solid-state (DPSS) lasers are used to make bright green laser 
pointers. 

Ytterbium, holmium, thulium, and erbium are other common "dopants" in solid-state 
lasers. Ytterbium is used in crystals such as Yb:YAG, Yb:KGW, Yb:KYW, Yb:SYS, 
Yb:BOYS, Yb:CaF2, typically operating around 1020–1050 nm. They are potentially 
very efficient and high powered due to a small quantum defect. Extremely high 
powers in ultra short pulses can be achieved with Yb:YAG. Holmium-doped YAG 
crystals emit at 2097 nm and form an efficient laser operating at infrared wavelengths 
strongly absorbed by water-bearing tissues. The Ho-YAG is usually operated in a 
pulsed mode, and passed through optical fiber surgical devices to resurface joints, 
remove rot from teeth, vaporize cancers, and pulverize kidney and gall stones. 

Titanium-doped sapphire (Ti:sapphire) produces a highly tunable infrared laser, 
commonly used for spectroscopy. It is also notable for use as a mode-locked laser 
producing ultra short pulses of extremely high peak power. 

Thermal limitations in solid-state lasers arise from unconverted pump power that 
heats the medium. This heat, when coupled with a high thermo-optic coefficient 
(dn/dT) can cause thermal lensing and reduce the quantum efficiency. Diode-pumped 
thin disk lasers overcome these issues by having a gain medium that is much thinner 
than the diameter of the pump beam. This allows for a more uniform temperature in 
the material. Thin disk lasers have been shown to produce beams of up to one 
kilowatt.  

Fiber lasers 

Solid-state lasers or laser amplifiers where the light is guided due to the total 
internal reflection in a single mode optical fiber are instead called fiber lasers. 
Guiding of light allows extremely long gain regions providing good cooling 
conditions; fibers have high surface area to volume ratio which allows efficient 
cooling. In addition, the fiber's waveguiding properties tend to reduce thermal 
distortion of the beam. Erbium and ytterbium ions are common active species in such 
lasers. 

Quite often, the fiber laser is designed as a double-clad fiber. This type of fiber 
consists of a fiber core, an inner cladding and an outer cladding. The index of the 
three concentric layers is chosen so that the fiber core acts as a single-mode fiber for 
the laser emission while the outer cladding acts as a highly multimode core for the 
pump laser. This lets the pump propagate a large amount of power into and through 
the active inner core region, while still having a high numerical aperture (NA) to 
have easy launching conditions. Pump light can be used more efficiently by creating 
a fiber disk laser, or a stack of such lasers. 

Fiber lasers have a fundamental limit in that the intensity of the light in the fiber 
cannot be so high that optical nonlinearities induced by the local electric field 
strength can become dominant and prevent laser operation and/or lead to the material 
destruction of the fiber. This effect is called photo darkening. In bulk laser materials, 
the cooling is not so efficient, and it is difficult to separate the effects of photo 
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darkening from the thermal effects, but the experiments in fibers show that the photo 
darkening can be attributed to the formation of long-living color centers. 

5) Photonic crystal lasers 

Photonic crystal lasers are lasers based on nano-structures that provide the mode 
confinement and the density of optical states (DOS) structure required for the 
feedback to take place. They are typical micrometer-sized and tunable on the bands 
of the photonic crystals. Semiconductor lasers 

 

 
A 5.6 mm 'closed can' commercial laser diode, probably from a CD or DVD 
player 

Semiconductor lasers are diodes which are electrically pumped. Recombination of 
electrons and holes created by the applied current introduces optical gain. Reflection 
from the ends of the crystal forms an optical resonator, although the resonator can be 
external to the semiconductor in some designs. 

Commercial laser diodes emit at wavelengths from 375 nm to 3500 nm. Low to 
medium power laser diodes are used in laser pointers, laser printers and CD/DVD 
players. Laser diodes are also frequently used to optically pump other lasers with 
high efficiency. The highest power industrial laser diodes, with power up to 10 kW 
(70 dBm), are used in industry for cutting and welding. External-cavity 
semiconductor lasers have a semiconductor active medium in a larger cavity. These 
devices can generate high power outputs with good beam quality, wavelength-tunable 
narrow-line width radiation, or ultra short laser pulses. 

In 2012, Nichia and OSRAM developed and manufactured commercial high-power 
green laser diodes (515/520 nm), which compete with traditional diode-pumped 
solid-state lasers.  

Vertical cavity surface-emitting lasers (VCSELs) are semiconductor lasers whose 
emission direction is perpendicular to the surface of the wafer. VCSEL devices 
typically have a more circular output beam than conventional laser diodes. As of 
2005, only 850 nm VCSELs are widely available, with 1300 nm VCSELs beginning 
to be commercialized, and 1550 nm devices an area of research. VECSELs are 
external-cavity VCSELs. Quantum cascade lasers are semiconductor lasers that have 
an active transition between energy sub-bands of an electron in a structure containing 
several quantum wells. 

The development of a silicon laser is important in the field of optical computing. 
Silicon is the material of choice for integrated circuits, and so electronic and photonic 
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components (such as optical interconnects) could be fabricated on the same chip. 
Unfortunately, silicon is a difficult lasing material to deal with, since it has certain 
properties which block lasing. However, recently teams have produced silicon lasers 
through methods such as fabricating the lasing material from silicon and other 
semiconductor materials, such as indium (III) phosphide or gallium (III) arsenide, 
materials which allow coherent light to be produced from silicon. These are 
called hybrid silicon laser. Recent developments have also shown the use of 
monolithically integrated nanowire lasers directly on silicon for optical interconnects, 
paving the way for chip level applications. These heterostructure nanowire lasers 
capable of optical interconnects in silicon are also capable of emitting pairs of phase-
locked picosecond pulses with a repetition frequency up to 200 GHz, allowing for on-
chip optical signal processing. Another type is a Raman laser, which takes advantage 
of Raman scattering to produce a laser from materials such as silicon. 

Lasing without maintaining the medium excited into a population inversion was 
demonstrated in 1992 in sodium gas and again in 1995 in rubidium gas by various 
international teams. This was accomplished by using an external maser to induce 
"optical transparency" in the medium by introducing and destructively interfering the 
ground electron transitions between two paths, so that the likelihood for the ground 
electrons to absorb any energy has been cancelled. 

6) Dye lasers 

 

 
Close-up of a table-top dye laser based on Rhodamine 6G 

 

Dye lasers use an organic dye as the gain medium. The wide gain spectrum of 
available dyes, or mixtures of dyes, allows these lasers to be highly tunable, or to 
produce very short-duration pulses (on the order of a few femtoseconds). Although 
these tunable lasers are mainly known in their liquid form, researchers have also 
demonstrated narrow-linewidth tunable emission in dispersive oscillator 
configurations incorporating solid-state dye gain media. In their most prevalent form 
these solid state dye lasers use dye-doped polymers as laser media. 

8) Free-electron lasers 
The free-electron laser FELIX at the FOM Institute for Plasma Physics 
Rijnhuizen, Nieuwegein 



Multidisciplinary Scientific Reviewer │Quarterly │ Volume-03 │ Issue-01 │Jan-Feb-Mar 2016 

 

 h t t p : / / o i i r j . o r g / o i i r j / m s r /             I S S N  2 3 9 3- 9 8 9 3 
 

Page 26 

Free-electron lasers, or FELs, generate coherent, high power radiation that is widely 
tunable, currently ranging in wavelength from microwaves through terahertz 
radiation and infrared to the visible spectrum, to soft X-rays. They have the widest 
frequency range of any laser type. While FEL beams share the same optical traits as 
other lasers, such as coherent radiation, FEL operation is quite different. Unlike gas, 
liquid, or solid-state lasers, which rely on bound atomic or molecular states, FELs use 
a relativistic electron beam as the lasing medium, hence the term free-electron. 

  
Uses: 

 

 
 

Lasers range in size from microscopic diode lasers (top) with numerous 
applications, to football field sized neodymium glass lasers (bottom) used for inertial 
confinement fusion, nuclear weapons research and other high energy density physics 
experiments. 
Main article: List of applications for lasers 

When lasers were invented in 1960, they were called "a solution looking for a 
problem". Since then, they have become ubiquitous, finding utility in thousands of 
highly varied applications in every section of modern society, including consumer 
electronics, information technology, science, medicine, industry, law enforcement, 
entertainment, and the military. Fiber-optic communication using lasers is a key 
technology in modern communications, allowing services such as the Internet. 

The first use of lasers in the daily lives of the general population was the 
supermarket barcode scanner, introduced in 1974. The laserdisc player, introduced in 
1978, was the first successful consumer product to include a laser but the compact 
disc player was the first laser-equipped device to become common, beginning in 
1982 followed shortly by laser printers. 
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Some other uses are: 

• Communications: besides fiber-optic communication, lasers are used for free-
space optical communication, including laser communication in space. 

• Industry:  cutting, welding, material heat treatment, marking parts, non-contact 
measurement of parts. 

• Law enforcement: LIDAR traffic enforcement. Lasers are used for 
latent fingerprint detection in the forensic identification field. 

• Research: spectroscopy, laser ablation, laser annealing, laser scattering, 
laser interferometer, lidar, laser capture micro dissection, fluorescence 
microscopy, metrology. 

• Commercial products: laser printers, barcode scanners, thermometers, laser 
pointers, holograms, bubblegrams. 

• Entertainment: optical discs, laser lighting displays 

In 2004, excluding diode lasers, approximately 131,000 lasers were sold with a value 
of US$2.19 billion. In the same year, approximately 733 million diode lasers, valued 
at $3.20 billion, were sold.  

In medicine 

Lasers have many uses in medicine, including laser surgery (particularly eye surgery), 
laser healing, kidney stone treatment, ophthalmoscopy, and cosmetic skin treatments such 
as acne treatment, cellulite and striae reduction, and hair removal. 

Lasers are used to treat cancer by shrinking or destroying tumors or precancerous 
growths. They are most commonly used to treat superficial cancers that are on the surface 
of the body or the lining of internal organs. They are used to treat basal cell skin cancer 
and the very early stages of others like cervical, penile, vaginal, vulvar, and non-small 
cell lung cancer. Laser therapy is often combined with other treatments, such 
as surgery, chemotherapy, or radiation therapy. Laser-induced interstitial 
thermotherapy (LITT), or interstitial laser photocoagulation, uses lasers to treat some 
cancers using hyperthermia, which uses heat to shrink tumors by damaging or killing 
cancer cells. Laser are more precise than surgery and cause less damage, pain, bleeding, 
swelling, and scarring. A disadvantage is that surgeons must have specialized training. It 
may be more expensive than other treatments.  

As weapons 
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The US-Israeli Tactical High Energy weapon has been used to shoot down rockets and 
artillery shells. 

Lasers of all but the lowest powers can potentially be used as incapacitating weapons, 
through their ability to produce temporary or permanent vision loss in varying degrees 
when aimed at the eyes. The degree, character, and duration of vision impairment caused 
by eye exposure to laser light varies with the power of the laser, the wavelength(s), the 
collimation of the beam, the exact orientation of the beam, and the duration of exposure. 
Lasers of even a fraction of a watt in power can produce immediate, permanent vision 
loss under certain conditions, making such lasers potential non-lethal but incapacitating 
weapons. The extreme handicap that laser-induced blindness represents makes the use of 
lasers even as non-lethal weapons morally controversial, and weapons designed to cause 
blindness have been banned by the Protocol on Blinding Laser Weapons. Incidents of 
pilots being exposed to lasers while flying have prompted aviation authorities to 
implement special procedures to deal with such hazards.  

Laser weapons capable of directly damaging or destroying a target in combat are still 
in the experimental stage. The general idea of laser-beam weaponry is to hit a target 
with a train of brief pulses of light. The rapid evaporation and expansion of the 
surface causes shockwaves that damage the target. The power needed to project a 
high-powered laser beam of this kind is beyond the limit of current mobile power 
technology, thus favoring chemically powered gas dynamic lasers. Example 
experimental systems include MIRACL and the Tactical High Energy Laser. 

 
Boeing YAL-1. The laser system is mounted in a turret attached to the aircraft nose 

Throughout the 2000s, the United States Air Force worked on the Boeing YAL-1, an 
airborne laser mounted in a Boeing 747. It was intended to be used to shoot down 
incoming ballistic missiles over enemy territory. In March 2009, Northrop 
Grumman claimed that its engineers in Redondo Beach had successfully built and tested 
an electrically powered solid state laser capable of producing a 100-kilowatt beam, 
powerful enough to destroy an airplane. According to Brian Strickland, manager for 
the United States Army's Joint High Power Solid State Laser program, an electrically 
powered laser is capable of being mounted in an aircraft, ship, or other vehicle because it 
requires much less space for its supporting equipment than a chemical laser. However, 
the source of such a large electrical power in a mobile application remained unclear. 
Ultimately, the project was deemed to be infeasible, and was cancelled in December. 
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