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ABSTRACT 
Light Amplification by Stimulated Emission of Radiation (LASER) is a mechanism for emitting electromagnetic 
radiation, often visible light, via the process of stimulated emission. Coherence, monochromaticity, collimation, 
spectral brightness and high intensity are the main characteristics of laser light. There are different types of lasers. 
Levels of system are Three and Four level systems. Ruby laser was the first laser to be invented in 1960.apart from 
that lasers like tunable lasers and gallium nitride lasers are in use to obtain a wide range of wavelength. 
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INTRODUCTION 
The word laser originally was the upper-case LASER, 
the acronym from Light Amplification by Stimulated 
Emission of Radiation, wherein light broadly denotes 
electromagnetic radiation of any frequency, not only the 
visible spectrum; hence infrared laser, ultraviolet laser, 
X-ray laser, et cetera. Because the microwave 
predecessor of the laser, the maser, was developed first, 
devices that emit microwave and radio frequencies are 
denoted “masers”. In the early technical literature, 
especially in that of the Bell Telephone Laboratories 
researchers, the laser was also called optical maser, a 
currently uncommon term; moreover, since 1998, Bell 
Laboratories adopted the laser usage. Linguistically, the 
back-formation verb to lase means “to produce laser 
light” and “to apply laser light to”. The word laser 
sometimes is used in an extended sense to describe a 
non-laser-light technology, e.g. a coherent-state atom 
source is an atom laser1. 
In 1917, Albert Einstein established the theoretic 
foundations for the LASER and the MASER in a paper 
on the Quantum Theory of Radiation; via a re-derivation 
of Max Planck’s law of radiation, conceptually based 
upon probability coefficients (Einstein coefficients) for 
the absorption, spontaneous emission, and stimulated 
emission of electromagnetic radiation2. 

For suitable spectroscopic studies, a source must 
generate a beam of radiation with sufficient power for 
easy detection & measurement. Its output power should 
be stable for reasonable periods. There are 3 types of 
radiation sources- Continuous Source, Line source and 
Laser 
CHARACTERISTICS OF LASER LIGHT 
Coherence: Coherence is one of the unique properties of 
laser light. It arises from the stimulated emission process, 
which provides the amplification. Since a common 
stimulus triggers the emission events, which provide the 
amplified light, the emitted photons are "in step" and 
have a definite phase relation to each other. This 
coherence is described in terms of spatial coherence and 
temporal coherence both of which are important in 
producing the interference, which is used to produce 
holograms. 
Spatial coherence: It is degree to which a beam of light 
appears to have originated from a single point in space. It 
is inversely proportional to the apparent diameter of the 
source. 
Temporal coherence: It is the extent to which all the 
photons in a light beam are of the same frequency or 
wavelength. It is associated with difference in 
frequencies of two waves. This coherence property is 
what makes holograms possible3.  
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Monochromaticity: Laser light consists of essentially 
one wavelength, having its origin in stimulated emission 
from one set of atomic energy levels.  
Collimation: Because of bouncing back between 
mirrored ends of a laser cavity, those paths which sustain 
amplification must pass between the mirrors many times 
and be very nearly perpendicular to the mirrors. As a 
result, laser beams are very narrow and do not spread 
very much. 
Highly energetic radiation: Energy of laser photon in 
term of terra volts  
Spectral brightness: It give more spectral brightness 
using laser as a radiation source as compared to other 
radiation sources so, spectral brightness is more 
compared to other radiation4. 
Other characteristics are as follow 
Size-Human hair to very large building 
Power-Range from 10-9 to 1020 W 
Wavelength-Microwave to soft X-ray 
Frequency of 1011 to 1017 Hz 
Energy-104 J 
Pulse duration-6*10-15 s 
LASER CLASSIFICATION 
Listed according to the physical state of the active 
medium: 
Solid State Lasers 
Insulator - Ruby Laser (chromium doped) 
  Nd:YAG and Nd:Glass Lasers 
  Color Center Laser 
 Alexandrite Laser 
 Ti - Saphire Laser 
Semiconductor - Gallium Arsenide laser (doped with 
phosphorus) 

Gallium Nitride laser 
Liquid Laser - Dye Laser (Solutions of organic 
compounds) 
Gas Lasers 
Atom - He-Ne (Helium-Neon)    
 - He-Cd (Helium-Cadmium)  
Molecule - CO2 (Carbon Dioxide) 
 - N2 (Nitrogen)  
Ion - Ar+ (Argon ion)  
 - Kr+ (Krypton ion) 
Metal Vapor Lasers - Cu (Copper) Vapor  

 - Au (Gold) Vapor 
Special Laser - X-Ray Laser  
Chemical laser - HF laser 
(Powered by Chemical reaction) - DF laser 
Eximer lasers - F2 laser 
(Chemical rxn involving an excimer dimer) - ArF laser 
- KrCl laser 

- XeCl laser 
Fiber hosted laser - Erbium and Yttrium ions in double 
clad form3 

Photo ionic crystal lasers 
Free electron lasers3 

Exotic laser - For producing gamma ray laser3 

High power lasers - Generated through Q-spoiling/Q-
switching using mostly ruby lasers. 
Optically pumped lasers 
PHOTONS AND ENERGY 
In the 1600s and 1700s, early in the modern study of 
light, there was a great controversy about light’s nature. 
Some thought that light was made up of particles, while 
others thought that it was made up of waves. Both 
concepts explained some of the behavior of light, but not 
all. It was finally determined that light is made up of 
particles called “photons” which exhibit both particle-
like and wave-like properties. Each photon has an 
intrinsic energy determined by the equation Where n is 
the frequency of the light and h is Planck’s constant. 
Since, for a wave, the frequency and wavelength are 
related by the equation where l is the wavelength of the 
light and c is the speed of light in a vacuum. Likewise, 
when an electron decays to a lower energy level in a 
radiative transition, the photon of light given off by the 
atom must also have energy equal to the energy 
difference between the two states4,5. 
SPONTANEOUS AND STIMULATED EMISSION 
In general, when an electron is in an excited energy state, 
it must eventually decay to a lower level, giving off a 
photon of radiation. This event is called  “spontaneous 
emission,” and the photon is emitted in a random 
direction and a random phase. The average time it takes 
for the electron to decay is called the time constant for 
spontaneous emission, and is represented by t. 
On the other hand, if an electron is in energy state E2, 
and its decay path is to E1, but, before it has a chance to 
spontaneously decay, a photon happens to pass by whose 
energy is approximately E24E1, there is a probability 
that the passing photon will cause the electron to decay 
in such a manner that a photon is emitted at exactly the 
same wavelength, in exactly the same direction, and with 
exactly the same phase as the passing photon. This 
process is called “stimulated emission.” Absorption, 
spontaneous emission, and stimulated emission are 
illustrated in figure. Now consider the group of atoms 
shown in figure  all begin in exactly the same excited 
state, and most are effectively within the stimulation 
range of a passing photon. We also will assume that t is 
very long, and that the probability for stimulated 
emission is 100 percent. The incoming (stimulating) 
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photon interacts with the first atom, causing stimulated 
emission of a coherent photon; these two photons then 
interact with the next two atoms in line, and the result is 
four coherent photons, on down the line. At the end of 
the process, we will have eleven coherent photons, all 
with identical phases and all traveling in the same 
direction. In other words, the initial photon has been 
“amplified” by a factor of eleven. Note that the energy to 
put these atoms in excited states is provided externally 
by some energy source which is usually referred to as the 
“pump” source. 
POPULATION INVERSION 
Atomic energy states are much more complex than 
indicated by the description above. There are many more 
energy levels, and each one has its own time constants 
for decay. The four-level energy diagram shown in figure  
is representative of some real lasers. The electron is 
pumped (excited) into an upper level E4 by some 
mechanism (for example, a collision with another atom 
or absorption  of high-energy radiation). It then decays to 
E3, then to E2, and finally to the ground state E1. Let us 
assume that the time it takes to decay from E2 to E1 is 
much longer than the time it takes to  decay from E2 to 
E1. In a large population of such atoms, at equilibrium 
and with a continuous pumping process, a population 
inversion will occur between the E3 and E2 energy 
states, and a photon  entering the population will be 
amplified coherently7,8. 
MECHANISM OF LASER ACTION 
Laser action can be understood by considering the four 
processes depicted in, namely: (a) pumping, (b) 
spontaneous emission (fluorescence), (c) stimulated 
emission and, (d) absorption. In this figure, we show the 
behavior of two of the many molecules that make up the 
lasing medium. Two of the several electronic energy 
levels of each are shown as having energies Ey and Ex. 
Note that the higher electronic state for each molecule 
has several slightly different vibrational energy levels 
depicted as Ey, E’y, E”y, and so forth. We have not shown 
additional levels for the lower electronic state, although 
such usually exist. 
Pumping: Pumping, which is necessary for laser action, 
is a process by which the active species of a laser is 
excited by means of an electrical discharge, passage of 
an electrical current, or exposure to an intense radiant 
source. During pumping, several of the higher electronic 
and vibrational energy levels of the active species are 
populated. In diagram (2) of Figure-2(a) one molecule is 
shown as being promoted to an energy state E”y the 
second is excited to the slightly higher vibrational level 
E”’y. The lifetime of excited vibrational state is brief, and 

after 10-13 to 10-15 s, relaxation to the lowest excited 
vibrational level (Ey in diagram a(3)) occurs with the 
production of an undetectable quantity of heat. Some 
excited electronic states of laser materials have lifetimes 
considerably longer (often 1 ms or more) than their 
excited vibrational counterparts; long-lived states are 
sometimes termed metastable as a consequence.  
Spontaneous Emission: As was pointed out in the 
discussion of fluorescence, a species in an excited 
electronic state may lose all or part of its excess energy 
by spontaneous emission of radiation. This process is 
depicted in the three diagrams shown in Figure-2(b). 
Note that the wavelength of the fluorescence radiation is 
given by the relationship λ=hc/(Ey-Ex) where h is the 
Planck constant and c is the speed of light . It is also 
important to note that the instant at which emission 
occurs and the path of the resulting photon vary from 
excited molecule to excited molecule because 
spontaneous emission is a random process; thus, as 
shown in Figure-2, the fluorescence radiation produced 
by one of the species in diagram b(1) differs in direction 
and phase from that produced by the second species 
(diagram b(2)). Spontaneous emission, therefore, yields 
incoherent monochromatic radiation9, 10. 
Stimulation Emission: Stimulation emission, which is 
the basis of laser behavior, is depicted in Figure-2(c). 
Here, the excited laser species are struck by photons that 
have precisely the same energies (Ey-Ex) as the photons 
produced by spontaneous emission. Collisions of this 
type cause the excited species to relax immediately to the 
lower energy state and to simultaneously emit a photon 
of exactly the same energy as the photon that stimulated 
the process. Equally important, the emitted photon 
travels in exactly in phase with the photon that caused 
the emission. Therefore, the stimulated emission is 
totally coherent with the incoming radiation. 
Absorption: The absorption process, which competes 
with stimulated emission, is depicted in Figure-2(d). 
Here, two photons with energies exactly equal to (Ey-Ex) 
are absorbed to produce the metastable excited state 
shown in diagram d(3) is identical to that attained in 
diagram a(3) by pumping.     
LASER SYSTEM 
Principal components: 
1. Gain medium 
2. Laser pumping energy 
3. High reflector 
4. Output coupler 
5. Laser beam 
A laser consists of a gain medium inside a highly 
reflective optical cavity, as well as a means to supply 
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energy to the gain medium. The gain medium is a 
material with properties that allow it to amplify light by 
stimulated emission. In its simplest form, a cavity 
consists of two mirrors arranged such that light bounces 
back and forth, each time passing through the gain 
medium. Typically one of the two mirrors, the output 
coupler, is partially transparent. The output laser beam is 
emitted through this mirror. 
Light of a specific wavelength that passes through the 
gain medium is amplified (increases in power); the 
surrounding mirrors ensure that most of the light makes 
many passes through the gain medium, being amplified 
repeatedly. Part of the light that is between the mirrors 
(that is, within the cavity) passes through the partially 
transparent mirror and escapes as a beam of light. 
The process of supplying the energy required for the 
amplification is called pumping. The energy is typically 
supplied as an electrical current or as light at a different 
wavelength. Such light may be provided by a flash lamp 
or perhaps another laser. Most practical lasers contain 
additional elements that affect properties such as the 
wavelength of the emitted light and the shape of the 
beam. 
MODES OF OPERATION 
The output of a laser may be a continuous constant-
amplitude output (known as CW or continuous wave); or 
pulsed, by using the techniques of Q-switching, 
modelocking, or gain-switching. In pulsed operation, 
much higher peak powers can be achieved. 
Some types of lasers, such as dye lasers and vibronic 
solid-state lasers can produce light over a broad range of 
wavelengths; this property makes them suitable for 
generating extremely short pulses of light, on the order 
of a few femtoseconds (10−15 s). 
Continuous wave operation 
In the continuous wave (CW) mode of operation, the 
output of a laser is relatively constant with respect to 
time. The population inversion required for lasing is 
continually maintained by a steady pump source. 
Pulsed operation 
In the pulsed mode of operation, the output of a laser 
varies with respect to time, typically taking the form of 
alternating 'on' and 'off' periods. In many applications 
one aims to deposit as much energy as possible at a given 
place in as short time as possible. In laser ablation for 
example, a small volume of material at the surface of a 
work piece might evaporate if it gets the energy required 
to heat it up far enough in very short time. If, however, 
the same energy is spread over a longer time, the heat 
may have time to disperse into the bulk of the piece, and 

less material evaporates. There are a number of methods 
to achieve this. 
Q-switching 
In a Q-switched laser, the population inversion (usually 
produced in the same way as CW operation) is allowed 
to build up by making the cavity conditions (the 'Q') 
unfavorable for lasing. Then, when the pump energy 
stored in the laser medium is at the desired level, the 'Q' 
is adjusted (electro- or acousto-optically) to favourable 
conditions, releasing the pulse. This results in high peak 
powers as the average power of the laser (were it running 
in CW mode) is packed into a shorter time frame. 
Modelocking 
A modelocked laser emits extremely short pulses on the 
order of tens of picoseconds down to less than 10 
femtoseconds. These pulses are typically separated by 
the time that a pulse takes to complete one round trip in 
the resonator cavity. Due to the Fourier limit (also 
known as energy-time uncertainty), a pulse of such short 
temporal length has a spectrum which contains a wide 
range of wavelengths. Because of this, the laser medium 
must have a broad enough gain profile to amplify them 
all. An example of a suitable material is titanium-doped, 
artificially grown sapphire (Ti:sapphire). 
Pulsed pumping 
Another method of achieving pulsed laser operation is to 
pump the laser material with a source that is itself pulsed, 
either through electronic charging in the case of 
flashlamps, or another laser which is already pulsed. 
Pulsed pumping was historically used with dye lasers 
where the inverted population lifetime of a dye molecule 
was so short that a high energy, fast pump was needed. 
The way to overcome this problem was to charge up 
large capacitors which are then switched to discharge 
through flashlamps, producing a broad spectrum pump 
flash. Pulsed pumping is also required for lasers which 
disrupt the gain medium so much during the laser 
process that lasing has to cease for a short period. These 
lasers, such as the excimer laser and the copper vapour 
laser, can never be operated in CW mode13,14. 
DIFFERENT TYPES OF LASERS IN DETAIL 
Solid State Lasers 
Ruby crystal laser 
It is three-level device in which a ruby crystal is the 
active medium. 
Ruby is primarily Al2O3 but contains approximately 
0.05% Cr+3 distributed among the Al+3 lattice sites, 
which accounts for the red coloration. 
The Cr+3 ions are the active lasing material. 
In early lasers, the ruby was machined into a rod about 4 
cm in length and 0.5 cm in diameter. 
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A flash tube (often a low-pressure xenon lamp) was 
coiled around the cylinder to produce intense flashes of 
light (λ = 694.3 nm)  
Because the pumping was discontinuous, a pulsed beam 
was produced. 
Continuous-wave ruby sources are now available.  
Application 
Used in holography. 
Make hole in diamond & in spot welding. 
Remove dkin lesions resulting from excess melanin. 
Disadvantages 
Produce excess heat by high pumping flux requid to 
produce laser output so water is flowed in the region of 
the pumping cavity to remove excess heat from the laser 
rod. 
Relaxation oscillation occurs. 
Nd:YAG Laser 
Nd:YAG  stands for neodymium yttrium aluminum 
garnet 
Nd i.e. Neodymium stands for neodium as an impurity 
Nd is in ionic form whose electrons goes to excited state 
and gives emission at 1064nm 
This is one of the most widely used solid-state lasers. 
It consists of neodymium ion in a host crystal of yttrium 
aluminum garnet. 
This system offers the advantage of being a four-level 
laser, which makes it much easier to achieve population 
inversion than with the ruby laser. 
Nd:YAG laser has a very high radiant power output at 
1064 nm, which is usually frequency doubled to give an 
intense line at 532 nm. 
This radiation is often used for pumping tunable dye 
lasers. 
In order to bring 1064nm to visible region, the frequency 
is doubled thus & wavelength becomes half i.e. 532nm 
(in visible region) 
Liquid Lasers 
Dye Lasers 
Dye lasers have become important radiation sources in 
analytical chemistry because they are continuously 
tunable over a range of 20 to 50 nm. The bandwidth of a 
tunable laser is typically a few hundredths of a 
nanometer or les. The active materials in dye lasers are 
solutions of organic compounds capable of fluorescing in 
the ultraviolet, visible, or infrared regions. Dye lasers are 
four-level systems. In contrast to the other laser of this 
type that we have considered, however, the lower energy 
level for laser action is not a single energy but a band of 
energies that arise from the superposition of a large 
number of closely spaced vibrational and rotational 
energy states upon the base electronic energy state. 

Electrons in Ey may the undergo transitions to any of 
these states, thus producing photons of slightly different 
energies. 14, 11. 
Gas Lasers 
Helium-Neon Laser 
The most common and inexpensive gas laser, the helium-
neon laser is usually constructed to operate in the red at 
632.8 nm. It can also be constructed to produce laser 
action in the green at 543.5 nm and in the infrared at 
1523 nm. 
The helium-neon laser, usually abbreviated to He-Ne, is 
the most common type of gas laser. The tube contains 
helium gas at a pressure of about 1 torr and neon 
pressure of about 0.1 torr. (a torr is a unit of pressure 
equivalent to 1/760 of an atmosphere). The main purpose 
of the helium is to act as a continuos reservoir of energy 
(supplied with electrical discharge) for the neon. This 
laser is the one that is best suited to general-purpose 
holography.  
He-Ne lasers as used for holography operate at a 
wavelength of 632.8 nm, with a power ranging from 0.5 
mW to 100 mW. The randomly-polarised type are 
unsuitable for serious holography, as the direction of 
polarisation27 is an important factor for obtaining 
optimum image quality. A laser with Brewster angle 
windows has a somewhat lower output than its 
randomly-polarised equivalent, but it has a completely 
stable plane of polarisation15,9. 
Helium Cadmium Lasers 
Helium cadmium (HeCd) lasers are, in many respects, 
similar to the HeNe laser with the exception that 
cadmium metal, the lasing medium, is solid at room 
temperature. The HeCd laser is a relatively economical, 
cw source for violet (442 nm) and ultraviolet (325 nm) 
output. Because of its excellent wavelength match to 
photopolymer and film sensitivity ranges, it is used 
extensively for three-dimensional stereolithography and 
holographic applications. As mentioned above, 
cadmium, a metal, is solid at room temperature. For 
lasing to occur, the metal must be evaporated from a 
reservoir, as shown in figure, and then the vapor must be 
distributed uniformly down the laser bore. This is 
accomplished through a process called electrophoresis. 
Because cadmium will plate out on a cool surface, 
extreme care must be taken in the design of the laser to 
contain the cadmium and to protect the optics and 
windows from contamination, since even a slight film 
will introduce sufficient losses to stop lasing. The end of 
life usually occurs when cadmium is depleted from its 
reservoir. 
 



Chhabra Nitish et al / IJRAP 2011, 2 (1) 132-141 
 

International Journal of Research in Ayurveda & Pharmacy, 2(1), Jan-Feb 2011  132-141 
  

Carbon Dioxide Lasers 
Because of their ability to produce very high power with 
relative efficiency, carbon dioxide (CO2) lasers are used 
primarily for materials-processing applications. The 
standard output of these lasers is at 10.6 mm, and output 
power can range from less than 1W to more than 10 kW. 
Unlike atomic lasers, CO2 lasers work with molecular 
transitions (vibrational and rotational states) which lie at 
low enough energy levels that they can be populated 
thermally, and an increase in the gas temperature, caused 
by the discharge, will cause a decrease in the inversion 
level, reducing output power. To counter this effect, 
high-power cw CO2 lasers use flowing gas technology to 
remove hot gas from the discharge region and replace it 
with cooled (or cooler) gas. With pulsed CO2 lasers that 
use transverse excitation, the problem is even more 
severe, because, until the heated gas between the 
electrodes is cooled, a new discharge pulse cannot form 
properly. A variety of types of CO2 lasers are available. 
High-power pulsed and cw lasers typically use a 
transverse gas flow with fans which move the gas 
through a laminar-flow discharge region, into a cooling 
region, and back again (see figure 36.20). Low-power 
lasers most often use waveguide structures, coupled with 
radio-frequency excitation, to produce small, compact 
systems. 
Argon ion laser 
It produces intense lines in the green (514.5 nm) and the 
blue (488.0 nm) regions, is an important example of an 
ion laser. This laser is a four-level device in which argon 
ions are formed by an electrical or radio-frequency 
discharge. The required input energy is high because the 
argon atoms must first be ionized and then excited from 
their ground state, with a principal; quantum number of 
3, to various 4p states. Laser activity occurs when the 
excited ions relax to 4s state. The argon ion laser finds 
use as a source in fluorescence and Raman spectroscopy 
because of the high intensity of its lines17, 16. 
N2 laser    
It must be operated in the pulsed mode because pumping 
is carried out with a high potential spark source, provides 
intense radiation at 337.1 nm. This output has found 
extensive use for exciting fluorescence in a variety of 
molecules and for pumping dye lasers. The CO2 gas laser 
is used to produce monochromatic infrared radiation at 
10.6 µm.  
Eximer lasers  
It contain a gaseous mixture of helium, fluorine, and one 
of the  rare gases argon, krypton, or xenon. The rate gas 
is electronically excited by an electrical current 
whereupon it reacts with the fluorine to form excited ions 

such as ArF+, KrF+, or XeF+, which are called eximer 
because they are stable only in the excited state. Since 
the eximer found state is unstable, rapid dissociation of 
the compounds occurs as they relax while giving off a 
photon. Thus, there is a population inversion as long as 
pumping is carried on. Eximer lasers produce high 
energy pulses in ultraviolet (351 nm for XeF, 248 nm for 
KrF, and 193 nm for ArF). 
The term excimer or “excited dimer” refers to a 
molecular complex of two atoms which is stable (bound) 
only in an electronically excited state. These lasers, 
which are available only as pulsed lasers, produce 
intense output in the ultraviolet and deep ultraviolet. The 
lasers in this family are XeFl (351 nm), XeCl (308 nm), 
KrF (248 nm), KrCl (222 nm), ArF (193 nm), and F2 
(157 nm).  
Chemical lasers 
Chemical lasers are powered by a chemical reaction, and 
can achieve high powers in continuous operation. For 
example, 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. 
They were invented by George C. Pimentel. 
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 micrometre-
sized and tunable on the bands of the photonic crystals. 

Free electron lasers 
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. 
Exotic laser media 
In September 2007, the BBC News reported that there 
was speculation about the possibility of using 
positronium annihilation to drive a very powerful gamma 
ray laser. Dr. David Cassidy of the University of 
California, Riverside proposed that a single such laser 
could be used to ignite a nuclear fusion reaction, 
replacing the hundreds of lasers used in typical inertial 
confinement fusion experiments20,3.  
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Space-based X-ray lasers pumped by a nuclear explosion 
have also been proposed as antimissile weapons. Such 
devices would be one-shot weapons. 
CONCLUSION 
Light amplification by stimulated emission of radiations 
is a highly coherent, monochromatic, intense, highly 
energetic source of light. It is produced by stimulated 
emission of radiations. It can be of any colour based on 
the type of lasing material used. It has several 
applications in medicines and other scientific fields 
especially due to its intense nature. Necessary 
precautions should be taken during its utilization. 
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Common Lasers and Their Wavelengths 

 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 
 
 
 

LASER TYPE  WAVELENGTH 
(Nanometers)  

Argon Fluoride  193  

Xenon Chloride  308 and 459  

Xenon Fluoride  353 and 459  

Helium Cadmium  325 - 442  

Rhodamine 6G  450 - 650  

Copper Vapor  511 and 578  

Argon  457 - 528 (514.5 and 488 
most used)  

Frequency doubled 
Nd:YAG  532  

Helium Neon  543, 594, 612, and 632.8  

Krypton  337.5 - 799.3 (647.1 - 676.4 
most used)  

Ruby  694.3  

Laser Diodes  630 - 950  

Ti:Sapphire  690 - 960  

Alexandrite  720 - 780  

Nd:YAG  1064  

Hydgrogen Fluoride  2600 - 3000  

Erbium:Glass  1540  

Carbon Monoxide  5000 - 6000  

Carbon Dioxide  10600  
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Four processes important in laser action (a) pumping 
(excitation by electrical, radiant, or chemical energy), 
(b) spontaneous emission, (c) stimulated emission, 
and (d) absorption. 
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