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IMPORTANT POINTS FOR CONSUMERS TO 
REMEMBER WHILE USING A LASER PRODUCT 

 
 Do not ever aim or shine a laser directly at anyone, 

including animals.  
 Do not aim a laser at any reflective surface. 

 Do not suddenly aim the laser beam at a driver in a car or 
anyone busy with their activity. 

 While buying a laser toy or pointers check the 
information in the labeling. 

 Do not assume product safety blindly without 
undertaking complete study of the item. 

LASER – USAGE DO'S & DONT'S 
Dr. Sitaram Dixit, Chairman – CGSI 

 
We have all seen and experienced that many speakers, while 
making a presentation use laser pointers to draw attention to an 
important point. Similarly, to align pipes and to level them, 
modern construction workers now generally use lasers. Laser 
beam projectors create dazzling lights during celebrations to 
entertain. Laser printers, CD and DVD players, bar code scanners, 
metal cutting machines, industrial lasers, research lasers, dental 
drills, tattoo removers, devices for use in hair replacement 
techniques, and to perform LASIK eye surgery, some toys, etc., 
are other products that utilize laser for their functioning.  
 
Responsible uses of lasers are safe. However, using it 
irresponsibly, like say in children‟s toys of directing the laser 
beams at people is unsafe and dangerous. A good example could 
be aiming the laser light energy into a person‟s the eye can be as 
risky, or even more so just like someone stares into the sun with a 
naked eye. Aiming the bright laser beam unexpectedly can startle 
any person causing serious accidents especially so if the person is 
driving a vehicle driver or even say someone drinking a hot 
beverage.  
 
Powerful and Unsafe 
 
„Laser‟ is the short form for „Light Amplification by Stimulated 
Emission of Radiation‟. Generally, consumer products like 
pointers, alignment, surveying or leveling, that makes use of laser 
in their functioning have a power of less than 5 milliwatt (mW). 
Scientists believe that since the human eye is more sensitive to 
green light than red the flash-blinding or startling effect of a green 
laser beam is much higher than a red laser beam of similar power.  
 
The human eye on sudden exposure to an intense laser beam can 
bring about a temporary loss of vision or flash blindness lasting 
from some seconds to several minutes. On one hand, evolving 
newer laser technology is increasing the use of powerful laser 
beams in consumer products leading to increase in demand and 
so lower prices. Whereas, yet the lower laser prices is only 
creating opportunities for its misuse in making unsafe consumer 
products.  
 
Even though aiming a 5 mW laser beam on a person‟s eye does 
not cause instantaneous damage due to our involuntary protective 
movements or reflexes to look away or blink, staring at the beam 
with a naked eye can surely cause damage. In case the laser beam 
is higher-powered then the laser beam gives lesser time for us to 
look away before causing injury. Moreover, as laser power 
increases, exposing our eye to a laser beam even for a 
microsecond either directly or to its reflection can cause severe 
damage.  
 
It is important to emphasize that exposing the eye to a powerful 
laser beam can injure the eye even in an instant. Generally, laser 

light beam eye injuries usually do not hurt 
and could go unnoticed, for days and weeks 
however, the vision is likely to deteriorate 
slowly over time, leading to permanent 
blindness.  
                                          Warning Symbol 
LASER  
(Light Amplification by Stimulated Emission of Radiation)                                     
 
When electrons present in atoms in crystals, special glasses, or 
gases absorb energy from an electrical current source or another 
laser, they become „excited‟ creating a laser. These excited 
electrons move from a lower-energy orbit to an orbit with higher-
energy levels around the atom‟s nucleus and when they return to 
their normal or „ground‟ state, they emit photons (particles of 
light). These photons having the same wavelength and are 
„coherent,‟ i.e., the crests and troughs of the light waves are all 
similar, different from ordinary visible light that has multiple 
wavelengths and so „incoherent‟.  
 
Firstly, laser light contains a single wavelength of one specific 
color and the amount of energy released when the excited electron 
drops to a lower orbit determines the wavelength of light. 
Secondly, laser light is directional generating a tight beam staying 
coherent and in focus able to travel long distances, unlike 
ordinary light which produces light that diffuse.  
 
Lasers can be a constituent of a tiny microchip or can also be as 
large as a high stories building and wide as a cricket ground 
producing some trillion watts of power at its peak. Ruby lasers 
emit short pulses of light sometimes even lasting only billionths of 
a second whereas helium–neon gas lasers or liquid dye lasers emit 
a continuous light. Sometimes laser lights start out as invisible 
infrared light. Passing this light through special optics converts 
them to visible green light and later on to invisible, high-energy 
ultraviolet light to attain optimum interaction with the target. 
 
Inside an atom 
 
Hundred different kinds of 
atoms exist in the universe and 
all that we see consists of these 
100 atoms in an unlimited 
number of permutations and 
combinations. The arrangement 
and bonding of these atoms 
with each other determine 
whether the atoms make a cup 
of water, a metal piece or the 
soda bottle fizz! Atoms are 
always in continuous motion 
namely vibration, move and rotate. Even the atoms of a stationary 
object are actually moving around much in motion!  
 
Atoms can be in different states of excitation namely having 
different energies. On applying a lot of energy the atom, leaves its 
ground-state energy level to go to an excited energy level. The 
level of excitation will depend on the extent of energy applied to 
the atom through heat, light or electricity. This simple atom 
consists of a nucleus (containing the protons and neutrons) and 
an electron cloud, with the electrons circling the nucleus in 
different orbits.  
 
Modern scientific views of the atom do not describe distinct orbits 
for the electrons although; we may see the orbits as the different 
energy levels of the atom. Correlating we can say that, if we apply 
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heat to an atom, we can expect some electrons in the lower-energy 
orbital to transit to a higher-energy orbital farther away from the 
nucleus. This theory although simplistic actually reflects the core 
idea of how atoms work in lasers. When an electron moves to a 
higher-energy orbit, it finally wants to return to its ground state 
and while doing so, releases its energy as a photon or a particle of 
light. Atoms always keep releasing energy as photons.  

 
When the heating 
element in an electric 
toaster turns bright 
red, the atoms excited 
by heat, releases red 
color photons. 
Similarly, on a TV 
screen picture, we see 

phosphor atoms, excited by high-speed electrons, emitting 
different light colors. All products that produce light namely 
fluorescent lamps, gas lanterns, incandescent bulbs, etc., is due to 
the action of electrons that change orbits and release photons.  
 
Atom and its role in Laser 
 
A laser is a specifically designed device to control the manner in 
which energized atoms release their photons and works by the 
light amplification by stimulated emission of radiation. Typically, 
intense flashes of light or electrical discharges, pumps the lasing 
medium to create a large collection of excited-state atoms (with 
higher-energy electrons). Larger the large collection of excited 
atoms more efficient is the laser.  
 
Generally, the atoms are excited to two or three levels above the 
ground state level, to increase the degree of population inversion. 
Population inversion means the number of atoms in the excited 
state against the number in ground state. The excited electrons 
have higher levels of energies than the relaxed electrons. Just as 
the electron absorbs some amount of energy to reach this excited 
level, it can also release this energy. The electron simply relaxes, 
to rid itself of some energy that then emits out in the form of 
photons (light energy) of a specific wavelength (color) depending 
on the state of the electron's energy when it releases the photon. It 
is important to note down that identical atoms that have electrons 
in identical states releases photons having identical wavelengths. 
 
Laser Light 
 
Laser light that is very different from normal light has the 
following properties. 
 
1. It is monochromatic meaning; the laser contains one specific 

wavelength (color) of light. The amount of energy released 
when the electron falls to a lower orbit determines the light 
wavelength.  

2. The light released is coherent as it is „organized‟ with each 
photon moving in a step with the others. All the photons 
wave fronts launches in unison. 

3. The laser is directional, a tight concentrated and strong beam 
of light unlike a general flashlight, that is weak and diffusing 

the light in different 
directions.  
 
These three properties 
occur in laser due to 
stimulated emission not 
possible in our ordinary 
flashlight. In a flashlight, 
all the atoms release their 
photons randomly whereas 
in a stimulated emission, 
organized photon emission 

takes place, with the atom 
releasing it at a certain 
wavelength depending on 
the energy difference 
between the excited state 
and the ground state.  
 
When this photon (having 
a certain energy and phase) 
encounters another atom 
having an electron in the same excited state, stimulated emission 
occurs. The first photon stimulates or induces atomic emission so 
that the subsequent emitted photon (from the second atom) also 
vibrates with the same frequency and direction as the incoming 
photon.  
 
Another key factor in a laser is the mirrors that are present at 
both the ends of the lasing medium. Photons, with a specific 
wavelength and phase, reflect off the side mirrors travelling back 
and forth throughout the lasing medium. This stimulates the 
other electrons to make the downward energy jump and thereby 
causing a cascading effect resulting in the emission of more and 
more photons of the same wavelength and phase.  
 
One end of the laser has a „half-silvered‟, mirror, which reflects 
some light and lets some light through. The light passing through 
the mirror is the laser light we observe.  
 
Types of lasers 
 
Many laser types exist with the laser medium being solid, gas, 
liquid or semiconductor. The lasing materials employed in the 
generation of laser decide its type.  
 

1. Solid-state lasers have lasing material (such as the ruby or 
neodymium: yttrium-aluminum garnet „Yag‟ lasers) 
distributed in a solid matrix. The neodymium-Yag laser for 
example emits infrared light at 1,064 nanometers (nm).  
One nanometer is 1x10-9 meters.  

Ruby Laser (Non-Lasing State) 

Monochromatic (Red) Laser Light 
(Half-Silvered Mirror End) 
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2. A ruby laser is also a solid-state laser that emits laser light at 
a wavelength of 694 nm.  

3. Gas lasers commonly in use are helium and helium-neon, 
(HeNe) that have a primary output of visible red light.  

4. CO2 gas lasers emit energy in the far infrared, and are useful 
for cutting hard materials like metal sheets. CO2 laser emits 
laser light in the infrared and microwave region of the 
spectrum. Infrared heat radiation melts through whatever we 
focus it on. 

5. Excimer lasers derive its name from the terms excited and 
dimers. Reactive gases, as chlorine and fluorine, along with 
inert gases such as argon, krypton or xenon are electrically 
stimulated to produce a pseudo molecule or dimer. When 
lased, the dimer produces light in the ultraviolet range.  

6. Dye lasers use complex organic dyes, like Rhodamine 6G, 
either as a solution or suspension as the lasing media. They 
are tenable over a broad range of wavelengths.  

7. Semiconductor lasers, or diode lasers, are not solid-state 
lasers. These electronic devices are generally very small, use 
low power and are; build into larger arrays, such as the 

writing source in some laser printers or CD players. Diode 
lasers that typically emit a red beam of light, having a 
wavelength between 630 nm and 680 nm finds use in today‟s 
pocket laser pointers. 

 

Mandatory Laser Classifications: Depends on its potential to cause biological damage 
Class I These lasers cannot emit laser radiation at known hazard levels 

Class I A This is a special designation that applies only to lasers that are "not intended for viewing”, such as a supermarket laser 
scanner. The upper power limit of Class I.A. is 4.0 mW. 

Class II These low-power visible lasers emit above Class I level but at a radiant power not above 1 mW. The concept is that the 
human aversion reaction to bright light will protect a person.  

Class IIIA These are intermediate-power lasers (cw: 1-5 mW), which are hazardous only for intrabeam viewing. Most pen-like 
pointing lasers are in this class. 

Class IIIB These are moderate-power lasers.  

Class IV These are high-power lasers (cw: 500 mW, pulsed: 10 J/cm2 or the diffuse reflection limit), which are hazardous to view 
under any condition (directly or diffusely scattered), and are a potential fire hazard and a skin hazard. Significant 
controls are required of Class IV laser facilities. 

 
Laser Hazards 
 
Laser light shows are exciting but can turn out to be a hazard if 
accidentally struck by direct, reflected or even diffuse laser 
radiation. Laser light shows generally employ high-powered lasers 
and should there be any accidental exposure to an individual, it 
can surely cause grievous injuries. Lasers light radiations are 
sufficiently strong to cause permanent eye damage and severe 
skin burns.  
 
If a laser beam inadvertently enters the pupil of the eye, the eye 
lens concentrates its power by over 10,000 times, into a smaller 
area. This results in more light and heat per unit area by the time 
the laser light reaches the retina! In case the laser beam strikes 
the eye at its sides (the area of peripheral vision), damage can still 
occur, not noticeable immediately, burning this part of the retina 
impairing vision. In case, the laser beam hits the eye head on (the 
area for sharp vision); it could result in eye skin burn, 
conspicuous as a blind spot causing serious weakening of vision.  

Our eye, which focuses light, is the most sensitive part of the body 
and it only takes a fraction of a second for the damage to occur. 
Safety or hazard that can happen with laser light shows depend on 
the laser exposure power levels on the people watching it. 
Similarly, chances are remote that a laser beam from an outdoors 
light show could injure or harm an airline passenger or pilot, but 
one cannot totally rule this out. Mere presence of a high-powered 
laser is not necessarily a hazard however, applying safeguards to 
protect people from laser risk is essential. Whenever a high power 
laser beam is in use, the possibility of it striking someone‟s eye 
always exits. Reflected laser beam is equally dangerous if it is off a 
smooth or shiny surface. High power laser can be dangerous even 
if it is scattered by fog, smoke or reflected off a rough surface. 
 
Taking prior precaution and adhering to safety 
requirements mandatory for laser light is prudent, but it 
still cannot ensure absolute personal safety. 

  

Typical lasers and their emission wavelengths 
Laser Type Wavelength (nm) 

Argon fluoride (UV) 193 

Krypton fluoride (UV) 248 

Xenon chloride (UV) 308 

Nitrogen (UV) 337 

Argon (Blue) 488 

Argon (Green) 514 

Helium neon (Green) 543 

Helium neon (Red) 633 

Rhodamine 6G dye (Tunable) 650 - 570 

Ruby (CrAlO3) (Red) 694 

Nd:Yag (N-IR) 1064 

Carbon dioxide (F-IR) 10600 

 There is some self-interest behind every friendship. There is no friendship without self-interests. This is a bitter truth. 

 Learn from the mistakes of others…………….. You cannot live long enough to make them all yourselves.                - Chanakya 


