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1. Administration and Responsibility 
1.1 Introduction 
At Ryerson University, there are several types of lasers and laser systems used in teaching and 
research to examine the properties of materials. The Laser Safety Manual is part of the overall 
non-ionizing radiation safety program at Ryerson University. This manual was developed to 
assist university personnel to meeting the requirements outlined in the official Laser Safety 
Policy and Program for research lasers. Users of lasers have a responsibility to protect 
themselves and other persons from the hazards arising from their use these devices. The 
manual is designed to provide information for students, staff and faculty to safely work with 
lasers. 

1.2 Legislation and Guidance Documents 
All non-medical lasers are regulated under the jurisdiction of Occupational Health and Safety 
Act of Ontario. The primary regulation in Ontario for occupational exposures to lasers is the 
American National Standards Institute’s (ANSI) Z136 series of laser safety standards which is 
recognized and enforced by the Ontario Ministry of Labour. These standards are the foundation 
of laser safety programs in industry, medicine, research, and government. The ANSI Z136 
series of laser safety standards and specifically ANSI A136.1-2007 is referenced by the Ontario 
Ministry of Labour as the basis of evaluating laser-related occupational safety. 

1.3 Laser Safety Policy 
The university shall establish a Laser Safety Program in accordance with Ontario’s 
Occupational Health and Safety Act and applicable regulations and regulatory documents, 
administered by the Ontario Ministry of Labour. Ryerson University’s Laser Safety Program is 
designed to take every reasonable precaution for the health and safety of its employees, 
students working with lasers, through training and implementation of standard operating 
procedures and protocols to control the use, storage and disposal of laser equipment. This 
manual includes the complete Laser Safety Program. 

1.4 Scope 
This policy and program applies to all faculty, staff and students working with laser generating 
equipment and devices from Class 3b and Class 4. 

1.5 Authority and Responsibility 
Responsibility for controlling all activities related to laser safety at Ryerson University rests with 
the offices of the Provost and Vice President Academic as well as Vice President Administration 
and Student Affairs. Their authority in this regard is received from the President of Ryerson 
University.  
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1.6 Laser Safety Officer 
The position of Laser Safety Officer (LSO) receives its authority from the Vice President, 
Academic and Administrative, through the Assistant Director, Environmental Health and Safety. 
The LSO is responsible for coordinating all activities related to laser safety, and for making 
recommendations to the Vice Presidents, through the Director, Environmental Health and 
Safety, regarding the controlling of all activities related to laser safety. The LSO position reports 
to the Associate Director, Environmental Health and Safety. 

1.7 Laser Supervisors 
Authorized Laser Supervisors of Class 3b and Class 4 laser facilities will be faculty members or 
technical support staff, with experience in the safe handling of laser equipment and authorized 
by the LSO and are responsible for the operation of the laser equipment. Each Laser Supervisor 
is responsible for: 

A. Registering with the LSO all Class 3b and 4 lasers with the LSO. Appendix 1 provides a 
standard registration form. Changes to the inventory are required to be sent to the LSO.  

B. Preparing written specific standard operating procedures (SOPs) for each laser 
equipment under their supervision. The SOPs are required to be posted in a visible area 
in the laser working area. Appendix 3 outlines a template for the Standard Operating 
Procedures for lasers.   

C. Instructing authorized users such as graduate students or technical staff in the safe and 
responsible procedures for using lasers and following the written standard operating 
procedures and emergency procedures to ensure they have been trained in the safe 
operation of the laser. Supervising undergraduate students using lasers and instructing 
them in safe and responsible procedures for using these devices.   

D. Ensuring that personnel wear appropriate personal protective equipment such as 
appropriate eye protection, if required.   

E. Ensuring that all authorized users have been trained and registered with the LSO (see 
Appendix 3 for Authorized User Registration). Posting in a prominent place near the 
laser the university’s Authorized Laser User Form. 

F. Maintaining an up-to-date inventory of all lasers including locations. 
G. Ensuring all laser equipment is properly operating prior to use.   
H. Reporting any incidents involving suspected exposures to exceeding permissible 

standards to the LSO. 
I. Ensuring all Laser equipment is properly stored.   
J. Coordinating all acquisitions of laser equipment with the LSO, prior to the arrival of the 

equipment.   
K. Coordinating all disposal activities with the LSO prior to any equipment leaving the 

campus. 
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1.8 Authorized Users 
Each individual who operates a laser is responsible for complying with the requirements outlined 
in the Occupational Health and Safety Act of Ontario, as well as with any additional 
requirements prescribed in legislation and internal procedures contained in the Laser Safety 
Policy and Safety Program. Each authorized user is responsible for: 

A. Following the standard operating procedures (SOPs) as prescribed by the Laser Safety 
Program.   

B. Ensuring that they have received all applicable laser safety training prior to use.   
C. Wearing appropriate eye protection provided by Laser Supervisor.   
D. Ensuring all laser equipment is properly operating prior to use.   
E. Reporting any deficiencies of the laser equipment to the Laser Supervisor immediately.   
F. Reporting to the Laser Supervisor any incidents involving suspected exposures to 

exceeding permissible standards. 
2.Laser Devices 
2.1. Characteristics of Laser Lights 
Lasers and laser systems emit beams of optical radiation. Optical radiation (e.g., ultraviolet, 
visible, and infrared, etc.) is termed non-ionizing radiation to distinguish it from ionizing radiation 
such as X-rays or gamma rays. LASER is an acronym which stands for Light Amplification by 
Stimulated Emission of Radiation. The energy generated by the laser is in or near the optical 
portion of the electromagnetic spectrum (see figure 2) and ranges from ultra-violet (100 – 
400nm), visible (400 – 700nm) and infrared (700nm – 1mm). 

Figure 2. The optical spectrum 
 

 

  
Emissions from a laser have the following properties: 

● monochromatic (i.e., one colour): all light produced by a laser is of one wavelength or 
colour as shown in figure 3.   

● directional: the beam from the laser does not diverge as quickly as other light   
● coherent: all the waves of light are generated in phase with each other   

Figure 3. Monochromatic characteristic of laser light 
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The colour of laser light is normally expressed in terms of the laser’s wavelength. The most 
common unit used in expressing a laser’s wavelength is a nanometer (nm) or 10-9 meters. 
figure 4 shows common lasers and their wavelengths. 
 
Figure 4. Common lasers and their wavelengths 

 
Emissions from lasers can also be characterized by the length of the emission of laser radiation. 

2.2. Continuous Wave (CW) 
The output of the laser is operated in a continuous rather than a pulsed mode. A laser operating 
with a continuous output for a period of >= 0.25 seconds is regarded as a CW laser. 

2.3.Pulsed Laser 
The output of the laser is in a single pulse or train of pulses. The duration of the pulse is < 0.25 
seconds to be considered a pulsed laser. 

2.4.Q-Switched Laser 
A laser that emits short (=5-25 ns) high power pulses by means of a Q-switch (1ns = 10-9s). 
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2.5. Laser Components 
All lasers contain three primary sections as shown in figure 5. 

Figure 5. Laser Components 

  

2.5.1. Active Medium 
The active medium contains atoms, molecules or ions whose electrons may be excited by an 
energy source to produce laser light. The active medium absorbs energy from an outside source 
and generates laser light through atomic processes. 

Some properties of a laser such as wavelength are determined by the material of the active 
medium used. The media may be solid crystalline materials, semi-conductor materials, liquid 
dyes or gaseous materials. 

Lasers are identified by their active medium. Common categories of lasers include: 

2.5.1.1. Solid State Lasers 
These lasers have optically clear materials such as glass or a crystal with an impurity dopant. 
The wavelength of the laser is determined by the dopant. Dopants are chosen for their ability to 
emit laser light. Solid state lasers operate either in continuous wave or pulsed modes. 
Examples: ruby laser and Nd:YAG (Neodymium:Yttrium/Aluminum/Garnet) 

2.5.1.2. Semiconductor or Diode Lasers 
The most common type of laser is a diode laser that has outputs of 750-950 nm, such as those 
commonly used in CD players. Examples: GaAlAs (Gallium/Aluminum/Arsenic).  

2.5.1.3. Liquid (Dye Solution) Lasers 
A dye is used as the active medium. An advantage of a dye laser is that the emission 
wavelength can be turned over approximately 100 nm. However, these lasers are complex and 
require more maintenance than solid state lasers.   

2.5.1.4. Gas Lasers 
Gas lasers are generally operated in continuous wave modes. Different gas mixtures produce 
different wavelengths. Excimer lasers are gas lasers that operate in the ultraviolet part of the 
spectrum. Examples: Carbon dioxide, Argon, Helium/Neon. 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2.6. Excitation Mechanism 
The excitation mechanism is determined by the input energy device (e.g., light source, 
electrical, chemical, etc.) which pumps energy into the active medium. The energy source (i.e., 
the excitation mechanism) causes a flash of light to be emitted which is absorbed by the active 
medium. Repeated flashes of light from the excitation medium continue to excite (or pump) the 
atoms of the active medium. When the number of excited atoms is greater than the number on 
non-excited atoms, then a population inversion is created which is necessary for laser action to 
occur. 

2.7. Optical Resonator 
The optical resonator consists of two specially designed mirrors. The high reflectance mirror 
reflects almost 100% of the light hitting it while the other mirror (called the output coupler) 
reflects less than 100% of the light hitting it and transmits the remainder. 

3.Laser Hazards 
Hazards from lasers can be grouped into two major categories: beam hazards  and non-beam 
hazards.   

3.1. Beam Hazards 
A laser produces an intense, highly directional beam of light. If directed, reflected, or focused 
upon an object, laser light will be partially absorbed, raising the temperature of the surface 
and/or the interior of the object, potentially causing an alteration or deformation of the material. 
These properties which have been applied to laser surgery and materials processing can also 
cause tissue damage. In addition to these obvious thermal effects in tissue, there can also be 
photochemical effects when the wavelength of the laser radiation is sufficiently short (i.e., 
100nm to 450 nm). 

Damage to the eye and/or skin is the primary concern associated with optical radiation. The 
human body is vulnerable to the output of certain lasers, and under certain circumstances, 
exposure can result in damage to the eye and skin. Research relating to injury thresholds of the 
eye and skin has been carried out in order to understand the biological hazards of laser 
radiation. It is now widely accepted that the human eye is almost always more vulnerable to 
injury than human skin. 

3.1.1. Eye 
The eye (figure 6) is comprised of various structures that when damaged can result in injuries 
ranging from minor irritation, to total blindness. Damage may occur from direct beam, specular 
or diffuse reflections from lasers. This is why a major component of any laser safety program 
involves control measures to prevent exposure to the eye. 
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Figure 6. Anatomy of the eye 

   

 The cornea of the eye is the outer structure and is made up of living tissue. The cornea, unlike 
the skin, does not have an external layer of dead cells to protect it from the environment. The 
outer cells of the cornea are replaced every 48 hours. In the far-ultraviolet and far-infrared 
regions of the optical spectrum, the cornea absorbs the laser energy and may be damaged. 

The retina is an extension of the brain and consists of complex layers of nerve cells used in 
night vision and colour vision. The area of highest visual acuity is located in the retina and is 
called the fovea. The fovea contains the highest receptor for colour vision (check), focused 
vision and night vision. The localization of injury is always the result of strong absorption in the 
specific tissues at a particular wavelength. 

Acute exposure from lasers may result in burns to either the cornea or retina (or both). Injury to 
the eye from heating of tissue is dependent on which structure absorbs the most radiant energy 
per volume of tissue. Cataracts or retinal injury may be possible from lengthy exposure to 
excessive levels of short wavelength light and ultraviolet radiation due to photochemical effects. 

Retinal effects are possible when the laser emission wavelength occurs in the visible and 
near-infrared spectral region that is 400 to 1400 nanometers. This region is known as the retinal 
hazard region. Within this spectral region, collimated laser rays are brought to focus on a very 
tiny spot on the retina, as shown in figure 7. Light directly from the laser or from a mirror-like 
(i.e., specular) reflection entering the eye at these wavelengths can be focused to an extremely 
small image on the retina. The light entering the eye from a collimated beam in the retinal 
hazard region is concentrated by a factor of 100,000 times when it strikes the retina. 
Therefore, a visible, 10 milliwatt/cm2 laser beam would result in a 1000 watt/cm2 exposure to 
the retina, which is more than enough power density to cause damage. 
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Figure 7. Effects of incidental exposure to optical radiation on the cornea 
 

 
  
3.1.2. Skin Hazards 
Skin effects are generally considered of secondary importance except when exposed to 
ultraviolet and higher-power lasers. Skin burns, skin cancer and accelerated skin aging are 
possible in the 230 to 380 nm wavelength ranges, with the most severe effects occurring in the 
UV-B region (290 nm – 315 nm). Chronic exposures in the 290 to 400 nm wavelength ranges 
may result in increased pigmentation as well as photosensitive reactions in the near ultraviolet 
(310 to 400 nm) and visible (400 to 600 nm) wavelength regions. Effects in the 700 to 1000 nm 
(infrared) regions can be skin burns and excessively dry skin. 

3.2. Non-Beam Hazards 
While beam hazards are the most prominent laser hazards, other hazards pose equal or 
possibly greater risk of injury. These hazards must also be addressed when evaluating the 
laboratory setup during the risk assessment process. Non-beam hazards may include physical 
agents such as electrical hazards, collateral radiation, noise and mechanical hazards. Chemical 
agents may also be present and depending on the laser may include such hazards as 
laser-generated airborne contaminants (LGAC), compressed gases, dyes and solvents. 

3.2.1. Electrical Hazards 
Electrical hazards are present in most lasers, particularly in high power laser systems. Most 
lasers contain high-voltage power supplies and often large capacitors that store large amounts 
of electrical energy. Electrical safety practices must be followed when working with high voltage 
sections of laser equipment. In general, systems that permit access to components at potentially 
lethal levels must be interlocked; however, during maintenance and alignment procedures, such 
components often become exposed or accessible. 
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Electrical Safety Guidelines 

❏ No one should work on lasers or power supplies unless qualified and approved to 
perform the specific tasks. Users are encouraged to use a buddy system during 
maintenance work. 

❏ Do not wear rings, watches, or other metallic apparel when working with electrical 
equipment. 

❏ Do not handle electrical equipment when hands or feet are wet or when standing on a 
wet surface.   

❏ Prior to working with electrical equipment, de-energize the power source. Lock and tag 
out the disconnect switch in accordance lockout/tagout.   

❏ Check that each capacitor is discharged, shorted, and grounded prior to working in the 
area of the capacitors.   

❏ Regard all floors as conductive and grounded. Be familiar with electrocution rescue 
procedure and emergency first aid.   

❏ When possible, use shock preventing shields, power supply enclosures, and shielded 
leads in all experimental or temporary high voltage circuits.   

 3.2.2. Explosions and Fire Hazards 
Laser targets and some optical components also may shatter if heat cannot be dissipated 
quickly enough. Adequate mechanical shielding is required when exposing brittle materials to 
high intensity lasers (refer to Section 3.4 and Class 4 lasers). 

3.2.3. Chemical Hazards 
Some materials used in excimer or dye lasers may be hazardous and/or contain toxic 
substances. Common laser gases may be: 

● inert (e.g., argon, nitrogen, etc.) 
● flammable (e.g., hydrogen, etc.) 
● toxic (e.g., chlorine, fluorine, hydrogen fluoride, etc.) 
● corrosive (e.g., hydrogen chloride, etc.) 

Cryogenic fluids are used in cooling systems of certain lasers. As these materials evaporate, 
they replace the oxygen in the air. Adequate ventilation must be ensured. Air contaminants may 
be generated when certain Class 3b and Class 4 laser beams interact with matter. When laser 
beams are sufficiently energized to heat up a target such as plastics, metals, composites, etc, 
the target material may vaporize, creating hazardous fumes or vapors that may need to be 
captured or exhausted. 

3.2.3.1. Laser Dyes 
Laser dyes are often toxic and/or carcinogenic chemicals dissolved in flammable solvents. This 
creates the potential for personnel exposures above permissible limits, fires, and chemical spills. 
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Frequently, the most hazardous aspect of a laser operation is the mixing of chemicals that make 
up the laser dye. In addition, waste disposal concerns need to be addressed. 

3.2.3.2. Compressed And Toxic Gases 
Hazardous gases may be used in laser applications (i.e., excimer lasers and fluorine, hydrogen 
chloride, hydrogen fluoride). The risk assessment of laser laboratory setup should contain 
procedures for the safe handling of compressed gases, such as adequate ventilation, restraints 
for cylinders, use of gas cabinets where appropriate, proper tubing and fittings, etc. 

3.2.3.3.Cryogenic Fluids 
Cryogenic fluids are used in cooling systems of certain lasers, and can create hazards 
situations. As these materials evaporate, they can create oxygen deficient atmospheres and an 
asphyxiation hazard by replacing the oxygen in the air. Adequate ventilation must be provided. 
Cryogenic fluids are potentially explosive when ice collects in valves or connectors that are not 
specifically designed for use with cryogenic fluids. Condensation of oxygen in liquid nitrogen 
presents a serious explosion hazard if the liquid oxygen comes in contact with any organic 
material. While the quantities of liquid nitrogen that may be used are usually small, protective 
clothing and face shields must be used to prevent freeze burns to the skin and eyes. 

3.2.4. Collateral Radiation 
3.2.4.1.Plasma Emissions 
Interactions between very high power laser beams (used in laser welding and cutting) and target 
materials may in some cases produce plasma radiation, such as from pulsed emissions from 
carbon dioxide lasers. The plasma generated may emit hazardous “blue light” and UV. This light 
often contains large amounts of short wavelength or blue light, which may cause conjunctivitis, 
damage to the retina and/or skin burns. 

3.2.4.2.UV and Visible Radiation 
UV and visible radiation are potentially eye and skin hazards and can be generated by laser 
discharge tubes and pump lamps. Collateral radiation includes those wavelengths emitted by 
the laser or laser system other than optical radiation. 

3.2.4.3. Ionizing Radiation (X-Rays) 
Any power supply which requires more than 15 kilovolts may produce enough X-rays to be a 
health concern. This ionizing radiation is produced by the process known as bremsstrahlung, or 
braking radiation. Two main sources include high voltage vacuum tubes of laser power supplies 
or electric discharge lasers. An example of a laser emitting X-rays from a thyratron, a pulsed 
laser. 

3.2.4.4. Radiofrequencies (RF) 
Some lasers contain RF components as plasma tubes and Q switches. Unshielded and loosely 
tightened components may allow RF fields to leak from the device and expose lab personnel. 
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3.3. Hazard Evaluation 
3.3.1. Maximum Permissible Exposure 
The Maximum Permissible Exposure (MPE) is the level of radiation from a laser which a person 
may be exposed without hazardous effect or adverse biological changes to the skin or eyes. 
Separate MPEs exist for eyes and skin due to the sensitive nature of the human eye. 

The MPE is a guideline only and does not define safe or unsafe limits. MPEs are dependent on 
wavelength and duration of laser exposure. Other factors such as whether a laser is pulsed or 
continuous wave, pulse repetition frequency also affect the MPEs. Calculations of MPEs are 
done by the LSO. 

3.3.2. Nominal Hazard Zone 
The Nominal Hazard Zone (NHZ) is the space or distance within which the level of direct, 
scattered or diffuse laser radiation exceeds the Maximum Permissible Exposure for the laser. 
Exposure levels beyond the boundary of the NHZ are below the applicable MPE level. Figure 8 
shows the relationship between the NHZ and the MPE. Entering the NHZ requires that exposure 
controls are in place such as protective eyewear. The NHZ must be calculated for any beam 
that is not enclosed. If the laser beam is totally enclosed, the NHZ does not apply. 

Figure 8. Relationship between the nominal hazard zone and maximum permissible 
exposure 
 

 
  

3.3.3. Hazard Classes of Lasers 
The American National Standard for Safe Use of Lasers (ANSI Z136.1) uses a classification 
system based upon the beam output power or energy per pulse for pulsed lasers, contained 
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within the limiting aperture. For visible and near-infrared wavelengths, the limiting aperture is 
7mm, simulating the pupil diameter in a dark-adapted environment. The classification scheme is 
used to describe the capability of the laser or laser system to produce injury to personnel. This 
allows the use of standardized control measures. 

The manufacturer of lasers and laser products is required to certify that the laser is designated 
as one of four general classes, or risk categories, and label it accordingly. For commercial 
lasers, the LSO uses the manufacturer’s listed classification. ANSI Standards now accept the 
new international classifications scheme from the International Electrotechnical Commission 
(IEC) standard (60825-1) which involves additional hazard classes: 

3.3.3.1. Class 1 (ANSI and IEC) 
A Class 1 laser is considered safe based upon current medical knowledge. They are considered 
not hazardous for continuous viewing or are designed in such a way that human access to laser 
radiation is prevented. 

This class includes all lasers or laser systems which cannot emit levels of optical radiation 
above the exposure limits for the eye under any exposure conditions inherent in the design of 
the laser product. Under normal operating conditions, these lasers do not pose a hazard. 

3.3.3.2. Class 1m (IEC) 
A Class 1M laser is incapable of producing hazardous exposure conditions during normal 
operation unless the beam is viewed with an optical instrument. It is exempt from control 
measures. 

3.3.3.3. Class 2 (Low Power) (ANSI and IEC) 
A Class 2 laser or laser system must emit a visible laser beam. The majority of Class 2 lasers 
are helium-neon devices. These lasers produce visible (wavelength: 400 to 700 nm) radiation 
for continuous wave beams, with power with an upper limit of to 1mW for a Class 2 laser. 

Because of its brightness, Class 2 laser light is too intense to stare into for extended periods. 
However, low-power visible lasers or laser systems are incapable of causing eye injury during 
the duration of the blink or human bright-light aversion response (0.25 sec). Due to the normal 
human aversion responses, momentary viewing is not considered hazardous since the upper 
radiant power limit on this type of device is less than the MPE (Maximum Permissible Exposure) 
for momentary exposure of 0.25 second or less. These lasers can not cause eye injury under 
normal circumstances but may present some potential hazard if viewed directly for extended 
periods of time. 

3.3.3.4. Class 2m (IEC) 
Same as Class 2 but is potentially hazardous if viewed with certain optical aids. 
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3.3.3.5. Class 3 (Medium Power) (ANSI) 
A Class 3 laser or laser system can emit any wavelength, but it cannot produce a diffuse (not 
mirror- like) reflection hazard unless focused or viewed for extended periods at close range. It is 
also not considered a fire hazard or serious skin hazard. Any continuous wave (CW) laser that is 
not Class 1 or Class 2 is a Class 3 device if its output power is 0.5 W or less. Since the output 
beam of such a laser is definitely hazardous for intrabeam viewing, control measures center on 
eliminating this possibility. 

3.3.3.5.1. Class 3r Lasers (ANSI and IEC) 
Lasers that normally would not cause injury to the eye or skin if viewed momentarily but would 
present a hazard if viewed using collecting optics (fibre optics loupe or telescope). All Class 3 
lasers which have an accessible output power between 1 and 5 times Class 1 lasers for 
wavelengths less than 0.4um or greater than 0.7um, or 5 times the Class 2 lasers for 
wavelengths between 0.4um and 0.7um, are Class 3R. 

Lasers or laser systems that normally would not injure the eye if viewed within the duration of 
the blink or aversion response with the unaided eye but a hazard may be present if the beam is 
viewed through binoculars or similar optical devices. Some Class 3R lasers have danger labels 
that are capable of exceeding maximum permissible exposure (MPE) levels for the eye within 
0.25 sec, but still pose a low risk of injury. For Continuous Wave (CW) (400 -700 nm) lasers the 
upper limit for Class 3R is 5 mW. 

3.3.3.5.2. Class 3b Lasers (Medium-Power) (ANSI and IEC) 
All Class 3 lasers and laser systems which do not meet the requirements for Class 3R shall be 
classified as Class 3b. For CW lasers, the limits are between the Class 3R limits and 500mW. 

Lasers that produce acute eye hazards from momentary intrabeam viewing or specular 
(mirror-like) reflections. Class 3b lasers do not produce a hazardous diffuse reflection except 
when viewed at close proximity. 

Lasers or laser systems can produce accidental injuries to the eye from viewing the direct beam 
or a specular reflection. Class 3b laser normally will not produce a hazardous diffuse reflection 
from a matte (not shiny) target unless viewed through an optical instrument. Class 3b lasers 
ultraviolet (0.18 to 0.4 μm) and infrared (1.4 μm to 1 mm) cannot emit an average radiant power 
in excess of 0.5 W for ≥ 0.25 s or cannot produce a radiant energy greater than 0.125 J within 
an exposure time < 0.25 s. Class 3b lasers visible (0.4 to 0.7 μm) or near-infrared (0.7 to 1.4 
μm) cannot emit an average radian power in excess of 0.5 W for ≥ 0.25 s and cannot produce a 
radiant energy greater than 0.03 J per pulse. 

Some lasers may cause skin burns. 

3.3.3.6. Class 4 (High Power) (ANSI and IEC) 
A Class 4 laser or laser system is any that exceeds the output limits of a Class 3 device. These 
lasers that can damage the skin as well as the eye during momentary intrabeam exposure or 
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exposure to specular and diffuse reflection and require very stringent control measures. In 
addition, Class 4 lasers can be a fire hazard since they can ignite combustible materials. A class 
4 laser (CW> 500 mW). 

4. Setting Up A Laboratory For Class 4 Lasers 
Before any work is performed with Class 3b or Class 4 lasers, advance preparation is 
required to set up equipment, and implement regulatory and administration protocols in order to 
control the hazards associated with lasers. These requirements are not required for work with 
Class 1 or Class 2 lasers. 

Here are the top items that are required to be completed before any work with lasers has 
started: 

❏ risk assessment 
❏ lab design and layout   
❏ laser equipment registration   
❏ standard operating procedures   
❏ training   
❏ medical surveillance 

4.1.Risk Assessment 
The risk assessment is designed to lead the principal investigator, or laser facility supervisor 
with the objective of predetermining the necessary control measures prior to the purchase of 
equipment and start of work. A risk assessment form and additional information on performing 
risk assessments can be found at the EHS website. 

4.2. Laser Registration 
The Laser Supervisor is responsible to register with the LSO all Class 3b and Class 4 lasers by 
submitting the Laser Registration Form (Appendix 1). Acquisitions include gifts, loans, 
purchases, and transfers from external off-campus institutions. The purchase of all Class 3b and 
Class 4 must be only performed by an authorized user. The Laser Supervisor is responsible to 
notify in writing to the LSO the following changes: laser system changes (e.g., add, delete or 
dispose of, move, modify etc.) laser locations (e.g., add, delete, renovate, etc.). 

4.3. Laboratory Layout 
Class 3b or Class 4 equipment shall not be used until the location and laboratory design is 
reviewed and acceptable to the LSO. Figure 9 shows a suggested layout for Class3b and 4 
laser laboratory. Non beam hazards such as sufficient power and appropriate ventilation of air 
contaminants should also be addressed. Appropriate posting of required signs into the laser 
area should also be addressed. 
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Figure 9. Suggested Class 3B and Class 4 Laser Laboratories 
 

 

  

4.4. Standard Operating Procedures 
Each laser facility is required to have written standard operating procedures specific to each 
Class 3b and 4 lasers. The procedures must be readily available in the laboratory and 
authorized users must be trained on the specifics of operating the laser. The standard operating 
procedures must contain the following information: 

❏ operating procedures including startup and shutdown   
❏ Nominal Hazard Zone (NHZ) 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❏ alignment procedures   
❏ use and type of personal protective equipment 
❏ maintenance procedures 

All laser users are responsible for the safe use of laser equipment and follow the standard 
operating procedures. The Laser Supervisor is responsible to establish the standard operating 
procedures for Class 3b or Class 4 lasers and ensure all authorized laser users follow the 
standard operating procedures. 

4.5. Training and Registration Of Authorized Users 
Laboratory staff, from principal investigator to summer student, will not be allowed to use 
unsealed Class 3b or Class 4 lasers without appropriate training. Training will be mandatory. 
The Laser Supervisor must ensure that Class 3b or Class 4 users complete all specific 
hands-on training on particular laser equipment provided by Laser Supervisor in charge of the 
laser facility as well as the laser safety training provided by EHS. 

A list will be posted in the laser facility of all current authorized and trained users. A sample 
Authorized Laser User Form is attached in Appendix 2 for each laser in the laboratory. 

4.5.1. Medical Surveillance 
The medical eye examination is recommended to establish a baseline against which damage 
can be measured in the event of an accidental injury and to identify certain Class 3b or Class 4 
laser users who might be at special risk from chronic exposure to selected continuous wave 
lasers. 

All Class 3b or Class 4 laser users are encouraged to complete a medical eye examination to 
monitor and protect their vision. Prior to the start of working with a Class 3b or 4 laser, the laser 
user should set up an appointment with the Ryerson Health Services to receive a referral to a 
local eye specialist experienced in performing visual test recommended for laser work. 

5. Control Measures For Class 3b and Class 4 Lasers 
The ANSI Z136 series of laser safety standards provide a detailed description of control 
measures which can be put into place to protect against potential accidents. Hazard controls for 
laser radiation vary with the laser class, the environment where the laser is used and the people 
operating the laser. Typical controls can be divided into two distinctive categories: engineering 
and administrative controls. Like any other potentially hazardous operation, lasers can be used 
safely through the use of suitable facilities, equipment, and well trained personnel. Table 1 
summarizes the control measures required for Class 3b and 4 lasers. 

5.1. Engineering Controls 
Engineering controls are generally more costly to develop but are considered far more reliable. 
Examples include protective housings, system interlocks, key-controls, etc. Commercial lasers 
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will be certified by the manufacturer and will have some engineering controls in place. In some 
research application some of these engineering controls may be impractical and it will be 
necessary to use administrative controls to provide protection. A hazard analysis in conjunction 
with the LSO shall be conducted to ensure the safe operation of the laser system. Additional 
controls outlined below shall be implemented to reduce the potential for hazards associated with 
high power lasers. 

5.1.1. Protective Housing 
A protective housing is a physical barrier preventing laser radiation in excess of the MPE from 
exiting the laser. Typically, the protective housing is provided by the laser manufacturer 

5.1.2. Lasers Without Protective Housing 
In some circumstances, e.g. research, operation without protective housing may be necessary. 
In these cases, the LSO shall assess the hazard and ensure that appropriate controls are 
instituted. The controls may include access restriction, barriers, shrouds, beam stops, eye 
protection, administrative and procedural controls, and training. Other controls may also be 
required, depending on the hazard assessment. 

5.1.3. Interlocks On Protective Housing 
An interlock system on the protective housing prevents access to the laser radiation above the 
MPE. It is activated when the protective housing is opened during operation and maintenance. 
The interlock shall not be overridden during operation unless the provisions of section 5.1.2 
have been implemented. 

5.1.4. Service Access Panels 
As part of the protective housing, the access panels are intended to be removed by service 
personnel only. Because they permit direct access to laser radiation, the panels must be either 
interlocked or require a tool for removal and shall have a warning label. 

5.1.5. Key Control 
A master switch, which is operated by a removable key or by a coded computer access. 

5.1.6. Viewing Portals And Display Screens 
All viewing portals and display screens included as an integral part of a laser or laser system 
shall incorporate a suitable means (such as interlocks, filters, attenuators) to maintain the laser 
radiation at the viewing position at or below the applicable MPE for all conditions of operation 
and maintenance. 

5.1.7. Collecting Optics 
All collecting optics (e.g.,optical instruments such as lenses, telescopes, microscopes) intended 
for viewing with a laser system shall incorporate suitable means (such as interlocks, filters, 
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attenuators) to maintain the laser radiation transmitted through the collecting optics to levels at 
or below the MPE. 

5.1.8. Beam Paths 
Control of the laser beam path shall be accomplished as described in the following sections: 

5.1.8.1. Enclosed Beam Path 
The preferred control method is when the entire beam path is enclosed and the enclosure fulfils 
all the requirements of a protective housing by limiting the radiation exposure at or below the 
MPE. No further controls are required. 

5.1.8.2. Totally Unenclosed Beam Path 
Where the entire beam path is unenclosed, and if the NHZ is not furnished by the manufacturer, 
a hazard analysis shall be established. The analysis will define the area where laser radiation is 
accessible at levels above the MPE and will define the zone requiring control measures. 

5.1.8.3. Limited Open Beam Path 
There are some applications where the major part of the laser system is enclosed allowing only 
a very small area of the beam to continue to be accessible. A hazard analysis is required to 
establish the NHZ. If the NHZ is limited, then administrative controls may provide adequate 
protection. 

5.1.9. Remote Interlock Connector 
The remote interlock connector, such as a “Panic Button”, deactivates or reduces the accessible 
radiation below the MPE on entry to a protected area. 

5.1.10. Beam Stop 
For each Class 4 laser, an attenuator (i.e. beam stop) is a device capable of preventing access 
to laser radiation in excess of the appropriate MPE level. 

5.1.11. Activation Warning System 
For all Class 4 lasers, an audible system e.g. an alarm, a warning light (visible through 
protective eyewear), or a verbal “countdown” command during activation or start-up of the laser 
is required. 

5.1.12. Equipment Labels 
All commercial lasers are labelled with a laser sunburst symbol (Figure 10). Homemade lasers, 
except Class 1, must have a label affixed to a conspicuous place on the laser housing or control 
panel. Figures 11 and 12 show labels for Class 4b and Class 4 labels respectively. 
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Figure 10. Laser Symbol 
 

 

Figure 11. Sign for Class 3B Laser  

 
 
 Figure 12. Sign for Class 4 Laser 

 

5.1.13. Area Posting 
An area which contains a Class 3b or 4 laser or laser system shall be posted with the 
appropriate sign. Area signs may be obtained from the LSO. 

5.1.14. Temporary Laser Controlled Area 
Where removal of panels or protective housings, over-riding of protective housing interlocks, 
entry into the NHZ becomes necessary such as for service, and the accessible laser radiation 
exceed the MPE, a temporary laser controlled area shall be set up. This control area shall 
provide all safety requirements for all personnel, both within and outside the area. A notice sign 
(figure 13) shall be posted outside a temporary laser controlled area to warn of the potential 
hazards. 
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Figure 13. Temporary Laser Controlled Area Sign 

   
  
  
5.2. Administrative Controls 
Administrative controls are designed to supplement engineering controls. The focus of these 
controls is to provide adequate training, provisions for protective equipment, and procedures 
related to the operation, maintenance and servicing of the laser. For Class 3b and Class 4 
lasers, the following administrative controls and normally required: 

5.2.1. Standard Operating Procedures (SOP’s) 
Written SOP’s shall be maintained with the laser equipment for reference by the operator, and 
maintenance personnel. The SOPs may include the laser instruction manual from the 
manufacturer and as appropriate, additional written information to ensure good work practices. 
The SOPs should include procedures for experimental set-up, system alignment, routine 
operation, maintenance. Appendix 3 shows a sample standard operating procedure. 

5.2.2. Output Emission Limitations 
If, excessive power is accessible during operation or maintenance, the LSO shall take such 
action as required to reduce the levels of accessible power which correspond with the required 
application. 

5.2.3. Training 
Training shall be provided for operators or service personnel prior to the start of work. The level 
of training shall be commensurate with the level of potential hazard. Below are the 
recommended topics to be included in a laser safety training program: 
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● laser fundamentals   
● bio effects of laser radiation on the eye and skin   
● specular and diffuse reflections   
● non-beam hazards (electrical, chemical, physical)   
● laser classifications   
● control measures: protective equipment, signage etc.   
● overall management and employee responsibilities   
● where applicable, first aid and cardiopulmonary resuscitation (cpr)   

5.2.4. Authorized Personnel 
Lasers shall be operated, maintained or serviced only by authorized personnel. 

5.2.5. Alignment Procedures 
Eye hazards may exist during beam alignment procedures. Written SOP’s outlining alignment 
methods shall be available. Alignment shall be performed in such a manner that the primary 
beam, or a specular or diffuse reflection of a beam, does not expose the eye to a level above 
the MPE. 

5.2.6.Spectators 
Spectators shall not be permitted within a laser controlled area unless: 

A. Appropriate approval from the supervisor has been obtained.   
B. The degree of hazard and avoidance procedure has been explained.   
C. Appropriate protective measures are taken.   

All the above requirements are required to be fulfilled in order for spectators to be in a laser 
controlled area. 

5.3. PPE 
  
5.3.1. Eye Protection 
Eye protection shall be administratively required and their use enforced when engineering or 
other procedural and administrative controls are inadequate to eliminate potential exposure in 
excess of the MPE. When operating either a Class 3 or a Class 4 lasers, eye protection is 
required at all times. 
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Table 1: Control measures for class 3b and 4 lasers adapted from ansi z136.1 2007 
 
Legend  
X: Shall  
O: Should 
-  : No Requirement  
MPE: indicates if MPE is exceeded  
NHZ: Nominal Hazard Zone analysis required 
 

Administrative 
Control Measures 

Class 3b Class 4 Comments 

Protective Housing X X a physical barrier preventing laser 
radiation in excess of the MPE from 
exiting the laser 

Without Protective 
Housing 

LSO shall 
establish 
controls 

LSO shall 
establish 
controls 

  

Interlocks on 
Protective Housing 

X X Interlock system activated when 
protective housing is opened during 
operation and maintenance. 
Interlock prevents exposure to laser 
radiation above the MPE 

Service Access Panel X X Only intended to be removed by 
qualified service personnel; access 
to laser radiation must have either 
interlocked or special tool to remove 
panel and warning label 

Key Control  O X   

Viewing Portals MPE MPE   

Collecting Optics MPE  MPE  

Totally Open Beam 
Path 

X 
NHZ 

X 
NHZ 

  

Limited Open Beam 
Path 

X 
NHZ 

X 
NHZ 
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Enclosed Beam Path None required 
if Protective 
Housing and 
Interlocks on 
Protective 
Housing  

None required 
if Protective 
Housing and 
Interlocks on 
Protective 
Housing  

LSO approval for enclosure required 

Remote Interlock 
Connector 

O X   

Activation Warning 
Systems 

O X   

Output Emission 
Limitation 

 - X Determined by LSO 

Class 3b Indoor Laser 
Controlled Area 

X -   

Class 4 Laser 
Controlled Area 

 - X   

Labels X 
  

X   

Laser Optical Fiber 
Transmission 
Systems 

X 
  

X   

Laser Robotic 
installations 

X 
NHZ 

X 
NHZ 

  

Area Posting X 
NHZ 

X 
NHZ 

  

Eye Protection   
O  

X 
  

 

Eye Protection during 
Alignment Procedures 

X X   

Protective Equipment   
O 
  

X 
  

 

Protective Windows X X 
NHZ 
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Protective Barriers 
and Curtains 

O 
  

O   

Skin Protection X X 
NHZ 

  

Warning Signs and 
Labels (Design 
Requirements) 

X 
NHZ 

X 
NHZ 

  

Medical Eye 
Examination 

  
O 

  
O 

  

  
  
5.4. General Safety Procedures 
All laser users are responsible for the safe use of laser equipment and must follow the required 
control measures and standard operating procedures. The Laser Supervisor is responsible to 
establish the standard operating procedures for Class 3b or Class 4 lasers and ensure all 
authorized laser users follow these procedures. Equipment will be used under the guidance and 
supervision of an authorized user. Students with no previous experience with lasers are 
required to complete laser safety training and work under the direct supervision the authorized 
user. 

Primary safety practices for high power laser (Class 3b or Class 4) operation include: 

A. Do not operate laser without first receiving training on general and laser specific 
standard operating procedures.   

B. Use minimum power or energy.   
C. Use appropriate eye protection where required.   
D. Keep unnecessary objects away from laser.   
E. Do not leave operating laser unattended.   
F. Remove all jewelry, watches and other reflective surfaces when working with laser set 

up the  laser on a firm support to assure that the beam travels along the intended path. 
  

G. Laser shall be operated in such a way that the user does not expose any part of his or 
her body to the direct beam and in such a way that no other person may be accidentally 
exposed.   

H. Have all windows, doorways, open portals, etc. from an indoor facility be either covered 
or restricted as to reduce the transmitted laser radiation to levels at or below the MPE.   

I. Ensure appropriate steps are available to prevent unauthorized use.  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5.5. Elimination Of Intra-Beam Viewing 
Many safety protocols are designed to eliminate the potential of eye injury (intrabeam viewing) 
from the laser beam. The following safety protocols are listed to eliminate the possibility of 
intrabeam viewing by: 

● Never aim a laser at a person’s eye.   
● Do not aim laser beam at a doorway or window. The useful beam shall be directed 

toward an unoccupied area or towards a wall containing adequate shielding. The beam 
should be adjusted so that is covers only the minimum area necessary for the nature of 
the work being undertaken.   

● Keeping laser beam paths above or below eye level for either sitting or standing 
positions.  

● Assuring that individuals do not look directly into a laser beam with optical instruments 
unless an  adequate protective filter is present within the optical beam path.   

● Eliminate unnecessary specular surfaces from the vicinity of the laser beam path, or 
avoid aiming at such surfaces – use proper laser safety eyewear if there is a chance that 
the beam or a hazardous specular (mirror-like) reflection will expose the eyes.   

● Avoid placement of the unprotected eye along or near the beam axis. Some alignment 
procedures may place personnel at risk by requiring close proximity to the beam where 
the chance of hazardous specular reflections is greatest.   

● No repairs shall be made when the tube is energized or during the time any safety cover 
is removed. When beam alignment is carried out, the user’s working position shall be 
approximately at right angles to the direction of the beam.   

5.6. Working In A Class 4 Laser Controlled Area 
The Class 4 laser presents the most serious of all laser hazards. In addition to potential serious 
eye and skin hazards, these lasers may ignite flammable targets, create hazardous airborne 
contaminants, and may also have a potentially lethal, high current/ high voltage power supply. In 
addition to control measures for Class 3b lasers, the following rules should be carefully followed 
for all high-power lasers: 

● Class 4 warning sign must be posted at the entryway and if necessary within the laser 
controlled area.   

● Operated by authorized trained personnel only.   
● Personnel who enter a Class 4 controlled area shall be adequately trained, provided with 

the appropriate protective equipment, and follow all applicable administrative and 
procedural controls.   

● Direct supervision by an individual knowledgeable in laser safety   
● Spectator access required approval.   
● Enclose the entire laser beam path if possible.   
● Use lower power settings, a beam shutter or laser output filters to reduce the laser beam 

irradiance to less hazardous levels whenever the full beam power is not required.  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● Confine open beam indoor laser operations to a light-tight room.   
● Beam must be terminated in a beam stop of appropriate material such dark, absorbing, 

 diffuse, fire resistant.   
● Only diffusely reflecting materials must be used in or near the beam path if feasible.   
● Personnel within the laser controlled area must be provided with appropriate eye 

protection.   
● Controls must be in place to permit only authorized personnel to operate the laser.   
● To prevent unauthorized use, the laser is required to be stored or disabled such as key 

removal when not in use.   
● Ensure that controls are in place to prevent unexpected and unauthorized entry into the 

laser controlled area. Administrative or procedural entryway safety controls such as 
curtains, barriers or a screen may be used where interlocks are not feasible or are 
inappropriate. Figure 15 shows a sample laboratory setup without entrance interlocks. 
Figure 16 shows a sample setup with entrance interlocks where entrance interlocks are 
activated so that the laser cannot emit when the door is open.   

● Ensure that all personnel wear adequate eye protection, or ensure that a suitable shield 
is present between the laser beam(s) and personnel.   

● Use remote firing and video monitoring or remote viewing through a laser safety shield 
where feasible.   

● Fire exits and entryway shall be designed to allow both rapid egresses by laser 
personnel at all times and admittance to the laser controlled area under emergency 
conditions.   

● For emergency conditions, appropriate means shall be available (e.g. “Panic Button”) for 
deactivating the laser or reducing the output to the appropriate MPE levels.   

5.7. Eye Protection And Other Protective Equipment 
Enclosure of the laser equipment or beam path is the preferred method of controlling exposure. 
However, if this control method is not feasible or there is access to direct or reflected beam at 
levels greater than the MPE (Maximum Permissible Exposure) then proper eye protection is 
required. Laser safety protective eyewear block the wavelengths emitted by specific lasers and 
transmit other light. Properly chosen laser eyewear will block light from reaching the eye both 
directly and also indirectly through accidental side reflections. It is important to select eye 
protection specifically for the wavelength and power of the particular laser. The eye protection 
must have an appropriate optical density at the wavelengths of the beams to be encountered, 
the beam irradiance, and the expected exposure conditions. 

The Laser Supervisor is responsible to ensure that the appropriate laser eyewear is available 
and worn by all personnel within the Nominal Hazard Zone where the exposure is greater than 
the MPE. The eyewear must be clearly labeled with the optical density and the wavelength for 
which protection is being provided. Laser eyewear should be periodically inspected for damaged 
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and before being used and replaced as required. The laser supplier should be contacted for the 
recommended laser protective eyewear. 

All persons assigned to, or entering laser areas (Class 3b or Class 4) where eye hazards are 
present must wear appropriate laser eye protection provided by the Laser Supervisor. Laser 
protective eyewear shall be inspected for damage periodically and prior to use. The purchase of 
laser eye protection is the responsibility of the laboratory. For users of lasers operating in the 
ultraviolet regions, skin protection is required if repeated exposures are anticipated or 
exposures are near or exceed the MPE for skin. 

5.8. Authorized Access 
Only Authorized Users and the LSO may have access to laser facility and the facility must be 
secured at all times from unauthorized personnel. Persons unknown to the occupants of an area 
where laser equipment is used or stored should not be permitted into the area without proper 
identification and a legitimate reason for entry. 

5.9. Disposal/Transfer Of Equipment 
The Laser Supervisor is responsible to notify the LSO of disposal or transfer of any Class 3b or 
Class 4 laser under his/her control. 

5.10. Laser Safety Inspection 
Inspection of laser equipment/facility is necessary to reduce or eliminate the risk of radiation 
laser incident to laser users, employees, students and the public and to comply with applicable 
act and guidelines. The Laser Supervisor is responsible for the regular in-house inspection in 
accordance with the laser safety manual such as maintaining the engineering controls and 
administrative and procedural controls of their laser equipment in the laboratory. 

The LSO will inspect all laser facility/equipment (Class 3b or Class 4) at least once every 2 
years or when required. Any operations that are considered unsafe will be immediately 
suspended by the LSO. 

A Ministry of Labour Inspector may enter in upon any workplace at anytime without warrant or 
notice. All University personnel shall give a Ministry of Labour Inspector all reasonable 
assistance to carry out duties and functions under the Occupational Health and Safety Act. 

6. Working With Low Power Lasers And Embedded 
Lasers 
Low powered lasers do not require the same stringent control measures as those required for 
Class 3b or 4 lasers. 
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6.1. Safety Procedures For Class 1 Lasers 
There is no known hazard for exposure to the output from a Class 1 laser or laser product. For 
example, the output from a visible laser, such as a helium-neon (He-Ne) laser often used in 
laser scanning systems at a grocery store check-out counters, may be Class 1. If the beam from 
this laser product is viewed, the observer would see a red light, however the laser would pose a 
risk. 

6.2. Embedded Class 1 Lasers 
Some Class 4 lasers may be contained within the protective housing in such a manner that the 
user is not exposed to hazardous levels of laser radiation. In this case, the laser product would 
be classified as Class 1 laser under normal operation, although there is a high- power 
embedded laser within the protective housing panels. For example, embedded high powered 
lasers are embedded in laser printers, CDROM devices; however, these devices are classified 
as Class 1 laser products. 

However, safety interlocks preventing exposure to the higher powered laser and the access 
panels are required to have warning labels alerting the user/maintenance personnel of a higher 
power embedded laser. 

6.3. Safety Procedures For Class 2 Lasers 
Class 2 lasers are “low- power” lasers that only emit visible laser radiation between the 
wavelengths 400 and 700nm. Therefore, normally they are not capable of causing eye injury 
due to the eye’s natural aversion response to bright light. At these wavelengths, a hazard can 
only exist if an individual overcomes their natural aversion to bright light and stares directly into 
the laser beam. Class 2 lasers do not pose a skin hazard. 

Common sense safety rules for the operation of a Class 2 laser include: • do not overcome the 
aversion response and stare into the laser beam. • do not point the laser at a person’s eye. 

7.Accident Reporting 
7.1. Reporting Exposures 
The importance of reporting excessive exposure from high power lasers sustained in the 
laboratory should be stressed. The exposure must be reported to the supervisor or a designated 
person without delay. The LSO (ext. 554212) must be notified. 

Personnel potentially exposed their eyes must be instructed to seek medical advice following an 
exposure. The physician will determine if the risk is significant, the type of medical follow up 
required. The injured person should not postpone seeking medical attention if the supervisor is 
not available and should immediately contact Ryerson Security at ext. 5040. 

Details of the accident should be documented on the Ryerson University Internal 
Accident/Incident/Exposure Investigation Report. The completed Internal 
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Accident/Incident/Exposure Investigation Report must be sent to EHS within 24 hours of 
exposure. In addition, if an employee has been exposed, then the supervisor must complete a 
Workers’ Compensation Form (WSIB Form 7) and return to Human Resources within 24 
hours. Copies of all reports should also be made for the originating department. Both forms are 
available from the EHS website. 

After hours, please contact Ryerson Security and Emergency 
Services at 416-979-5040 or 80 from any internal phone. 
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Appendix 1 - Laser Equipment Registration and 
Inventory Form 
 
Laser Equipment Registration and Inventory Form 
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Appendix 2 - Authorized Laser User Form 
 

Laser supervisor:  

Phone:  

Laser location (building and room):  

Laser description:  

 
 
List of authorized Class 3b and 4 laser users 
 

Name of Authorized User Date of Laser Training 

  

  

  

  

  

  

  

 

Signature of Laser Supervisor:   

Date of last update:  
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Please post in laser area 

Appendix 3 - Sample Standard Operating Procedure  
● Obtain the interlock key from the Laser Supervisor.   
● Ensure that all unauthorized people leave the room.   
● Secure the laboratory door then activate the laboratory interlock system. Be ready to turn 

the laser off if any unauthorized person or a person without laser safety eyewear enters 
the laboratory.   

● Ensure all users remove wristwatches or other reflective jewelry from their bodies.   
● Setup the optical component necessary for the experiment.   
● Check that all beam stops are in place and that there are no unnecessary reflective 

surfaces in the optical path. One block should be placed behind the first optical 
component. A second beam stop should be placed behind the second optical 
component etc.   

● Ensure that appropriate laser safety eyewear is worn by everyone in the laboratory.   
● Set the laser power control to the lowest power possible.   
● Insert the interlock key into the laser switch and unlock the laser.   
● Announce loudly, with a short countdown that you are turning the laser on. 
● Turn the laser on. 
● Align the optical components starting with the component nearest the laser. 
● When it is aligned, move the first beam block behind the third optical component. Repeat 

this procedure until the entire optical system is aligned. It is important that the laser 
beam be limited to one new component at a time until the system is aligned. This will 
minimize uncontrolled reflection during the alignment procedure. If possible the person 
making beam alignments should be at right angles to the direction of the beam. 

  
DO NOT REMOVE YOUR SAFETY EYE WEAR DURING THE ALIGNMENT PHASE. 

IF YOU CANNOT SEE A FAINT IMAGE OF THE BEAM YOU HAVE THE WRONG OPTICAL 
DENSITY EYEWEAR. 

TURN OFF THE LASER AND OBTAIN EYEWEAR WITH THE CORRECT OPTICAL 
DENSITY. 

Increase beam power if necessary and complete the work. Always use the lowest beam power 
necessary for the procedure. 

● Turn off the laser. 
● Remove your laser safety eyewear and place it in their proper storage area. 
● Remove the key from the laser interlock switch 
● Turn off the laboratory interlock system. 
● Return the key to the Laser Supervisor. 
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