
LASERS 
& Protective Glasses

Your guide to Lasers and the Glasses 
you need to wear for protection.





FACTS
Light & Wavelengths
Light is a type of what is called electromagnetic radiation. 
Radio waves, x-rays, visible and invisible light are all forms 
of this radiation. What is truly unique about light is that it has 
two components. A wave form (Frequency) and a particle 
form (Photons). Light moves in waves but is made up of 
photon particles. That is why light can bend slightly and 
also why it cannot pass through solid objects like radio or 
x-rays because the particles are blocked by the surface. 
Light, and consequently lasers are measured in units called 
nanometers (nm) and by wavelength.
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Light & Wavelengths (cont.)

FACTS
Wavelength is how far a wave will travel from the top of one 
to the top of the next one in line. And a nanometer is equal 
to 1,000,000 of a meter. To get an idea of how small this is 
consider that there are 25,400,000 nanometers in an inch! 
That’s tiny! Light is broken up into three main categories. 
Ultraviolet between 100nm and 420nm. The Visible 
between  420nm and 720nm. These are the colors of the 
rainbow, red at around 650nm, orange at 590, yellow at 
570 Green at 510 Blue at 475 and violet at 445nm. These 
numbers are all approximates as slight changes will change 
the tone of the color. And finally the Infrared that is between 
720 and 10,600  and beyond. Infrared is also broken further 
up, but we will consider it as one group here. The only thing 
to note is that lasers that operate in the visible range and 
in what is called near infrared, up to around 1400 nm, are 
the most dangerous to the human eye even at low power 
levels, because the eye is designed to focus that range of 
light most efficiently.
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Light & Wavelengths (cont.)

FACTS
Early scientists discovered that when different pure elements 
were burned, they gave off a unique color of light. You might 
remember from one of your science classes for example, 
that sodium will burn yellow, copper will burn green and 
iron will burn gold. Later scientists discovered that if you 
shot a high energy pulse of light through a crystal of certain 
elements, they would give off unique single colors of light.

5



Lasers are special devices that use this technique to send 
out just one wavelength of light. Light Amplification by 
Stimulated Emission of Radiation is the acronym for lasers. 
The earliest lasers were developed by Bell Labs in the 
1960’s. What they did was shoot a high energy pulse of light 
through a ruby crystal. This would cause the ruby crystal to 
emit light particles of a unique wavelength of light.

This crystal was installed in a tube that had a mirror with a 
small hole on one side, and another mirror on the other side. 
Because of the nature of light, the particles of light would 
bounce back and forth between the mirror and the opening 
letting some of them through. The ones that got though 
were all of the same consistency and what the physicists 
call phase, so they would add all together and produce a 
cohesive display of light at just one wavelength frequency. 
This is the basic principal of how all lasers work. They all 
selectively manipulate the mixed together wavelengths 
of light to produce a unique wavelength of output called 
cohesive light that can be manipulated in different ways.

Lasers

FACTS
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FACTS
Lasers (cont.)

One very common manipulation is called frequency doubling. 
The most common is in a YAG laser when they take the 
base wavelength of 1064nm and double the frequency to 
change the wavelength to 532nm. Do you remember from 
earlier that wavelength is the distance from the top of one 
wave to the top of the next? Well the frequency is how long 
it takes for the energy to travel that distance. If you move the 
same amount twice as fast, the distance between each wave 
top is halved. You may have heard the term wave harmonics; 
this is an example of it.

532 nm

1064 nm

HIGHER FREQUENCY
shorter wavelength

LOWER FREQUENCY
longer wavelength
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PROTECT
Do I need laser protection glasses?
If so, how do I choose the correct ones?

If you work with or around a laser there should be a person 
in charge of laser safety that is responsible for making sure 
everyone is adequately protected. Of course that is in an 
ideal world. In general if you can see the beam of the laser, 
or in the case of invisible lasers, you can tell that the beam 
is exposed by how it is acting on materials, you should 
be wearing laser glasses. Because lasers output unique 
wavelengths of light, the protective glasses have to protect 
you from those specific wavelengths. For example a CO 
2 laser that uses Carbon Dioxide as its lasing material will 
always have a wavelength of 10,600nm. A YAG laser will 
typically be running at 1064nm and a helium/neon machine 
is usually around 633nm. 

If you do not have a Laser Safety Officer (LSO) on site, you 
can find out the particulars of your laser in several ways. 
The most direct is looking at the laser itself. It should have 
an information badge that tells the wavelength it is operating 
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PROTECT
Do I need laser protection glasses?
If so, how do I choose the correct ones? (cont.)

at and the power level. Look for something that says ‘XXXX 
nm or xx µm. It should also list the total power of the laser 
in Watts (W) or milliwatts (mw). You might also have an 
operator’s manual that should have these parameters 
listed. The manual might even tell you what eyewear is 
recommended! If that is the case you are done. If you do not 
have an LSO or an operators manual, you could call into us at 
1-800-221-0036 and ask for a laser specialty technician, They 
should be able to help you to pick out the correct eyewear you 
need with only the laser manufacturer and model numbers. 
You really need first to find out the wavelength of the laser you 
have to get glasses for and match them to that wavelength. 
The next consideration is the power level of the laser. This 
will determine the required Optical Density of the glasses. OD 
stands for Optical Density and is simply a measure of how 
much of a particular wavelength of energy can pass through a 
lens. It is a kind of shorthand to let you know the “strength” of 
any particular lens. For example, an OD of 5 means that only 
.001% of that wavelength is being passed through that lens. 
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PROTECT
Do I need laser protection glasses?
If so, how do I choose the correct ones? (cont.)

OD to % Transmittance Conversions
OD Transmittance Exponential OD Transmittance Exponential

0.0 100% 1.0 E+02 5.0 0.001% 1.0 E-03

1.0 10% 1.0E+01 6.0 0.0001% 1.0 E-04

2.0 1% 1.0 E 7.0 0.00001% 1.0 E-05

3.0 0.1% 1.0 E-01 8.0 0.000001% 1.0 E-06

4.0 0.01% 1.0 E-02 9.0 0.0000001% 1.0 E-07

That means it is blocking 99.999% of the energy so practically 
none gets through.

There are several ‘viewing’ scenarios. The two we are 
most concerned with are spectral reflections and diffuse 
reflections. Spectral reflections are those that are like light 
reflected off of a mirror. Almost all of the energy is reflected 
and can be a hazard. These usually occur when the laser 
beam is reflected off of a totally reflecting surface. You have 
to be careful in judging these. Different wavelengths of light 
act differently. For example a CO 2 laser will reflect off of a 
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PROTECT
Do I need laser protection glasses?
If so, how do I choose the correct ones? (cont.)

matte tool finish the same way as visible light will reflect off 
of a polished mirror surface. It is all on a case by case basis 
and one must be aware of how the particular laser acts with 
objects it might come into contact with in your environment.

Diffuse reflections are the most common scenario in a 
laser setup. These are reflections similar to light hitting a 
painted wall. The light is reflected off of the pigments in the 
paint and is of a very lower power level than what might be 
encountered on a reflecting surface. I am sure you have 
seen these diffuse reflections in your day to day experience. 
The thing is, if a wall might reflect enough sunlight to light 
an opposite corner of a room, imagine what a laser could 
do at 100 times the power! That is why we have to concern 
ourselves with diffuse reflections.

If you work in a research, or university laser lab, very 
often the laser beam path is wide open because of setup 
requirements or quite frankly an ignorance of just how 
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PROTECT
Do I need laser protection glasses?
If so, how do I choose the correct ones? (cont.)

dangerous a direct strike from a laser can be. You should 
take extra precautions to make sure you have sufficient 
eye protection to handle the worst case scenario of laser 
accident. Of course one should never look directly into the 
beam of any laser and this should be avoided at all costs 
even when wearing protective eyewear.

The final consideration in choosing laser safety eyewear, 
is the visible light transmission of the laser filters. This is 
how much visible light you can see through the filter lens. 
Simply put how ‘dark’ the glasses are when you wear them.  
Laser filters block laser energy either by absorption or by 
reflectance. By absorption, the energy is actually absorbed 
by elementals contained within the lens. Most glass filters 
are of this type. Reflectance is the lens passing certain 
energies and reflecting others. If you look through a blue 
piece of glass, that glass is reflecting the blue part of the 
spectrum and letting the other colors pass through. Most 
plastic filters use reflecting dyes molded into the lens when it 
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PROTECT
Do I need laser protection glasses?
If so, how do I choose the correct ones? (cont.)

is made. This usually yields a lower visible light transmission 
and consequently makes the glasses darker. If you want 
the highest level of protection with the best visible light 
transmission, a glass lens is what you want.

Either one of these filters are a good choice for a YAG laser 
running at 1064nm. You can see though that you are much 
better off choosing the KG5 because of it’s vastly greater 
visible light transmission rating.

OD 5+ @190-534nm
OD 5+ @830-1090mm

OD 7+ @1064nm

28.0%
VLT

Amber

OD 5+ @900-1000nm
OD 7+ @1000-2400mm
OD 7+ @2900-10600nm

88%
VLT

Clear

Specs for a DYH Filter Specs for a KG5 Filter
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SUMMARY
In summary we have learned a great deal about light. It is 
made up of particles that move in waves. It is measured by 
wavelength in units called nanometers. The visible spectrum, all 
of the colors we see every day, is only a tiny part of the entire 
electromagnetic spectrum. We have learned about lasers and 
how they work. Every laser works by lasing that is exciting a 
unique substance that emits a unique wavelength of light. This 
laser energy can then be manipulated to perform any number 
of different tasks. And as for eyewear we have found that it is 
really not that complicated to pick out the proper laser safety 
glasses. The most important consideration is matching the 
wavelength of the laser you are using. Then how much power 
the laser is putting out and finally how ‘dark’ you want the 
glasses to be.

Today lasers are found in scores of appliances and applications. 
From CD and DVD players to computer printers, to rangefinders 
to targeting systems to manufacturing equipment, to medical 
and surgical instruments, to hair and tattoo removal, to 
telephone and internet transmissions. The list goes on and on. 
It’s hard to believe that the laser is just over fifty years old. It is a 
testament to the ingenuity of our scientists and engineers of all 
of the new fields and inventions created with this powerful tool.

14



   

 

 

  BLACK Frame 

Non-prescription Call for pricing. Based 

upon wavelength and 

optical density needed 

Cover-up (to go 

over prescription 

glasses) 

Call for pricing. Based 

upon wavelength and 

optical density needed 

  

 

 

 

Protection for your Eyes: 

Certified protection. Exceeds 
ASTM F803 standards. Our most 
advanced eye rim frame and fit 

technology.  

The eyes are one of the most sensitive areas of the body, and are one of the 

most vulnerable to radiation and lasers. Safeguard them from damage by 

using high-quality lead glasses for each and every procedure. You should 

always make sure that you understand the power of your laser and its oper-

ating wavelength when deciding which wavelength(s) you need your glass-

es to absorb (or transmit) and at what optical density. The unit itself should 

have an information badge that tells he wavelength it is operating at and 

the power level.   Ships at 1 lb (5” x 7” x 7”) 

 

 

 Two models to choose from:  

 TURBO: comfortable unifit nylon frame, a wrap around design, 

 rubber nose pads that is lightweight and durable.  

 

 COVER UP: comfortable fit over your existing prescription glasses, 

 offers excellent protection and large viewing area 

 

 Several wavelength protection glasses to choose from.  

 Premium case 

Regulation 1910.132(a) Requires glasses to be 

worn near hazards.  

LASER GUARDS 


