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Safety Fact 
The most common causes of laser accidents in research labs are the following: 
(1) Not wearing appropriate safety goggles 
(2) Not reducing power for alignment procedures, or unintended power increase 
(3) Stray beams left uncontained by beam stops or other barriers 
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1. Introduction to the USF Laser Safety Program 
 

The University of South Florida (USF) laser safety program provides guidance to the USF community on the 
safe user of lasers. Principal Investigators (PI) administering a laser program must be familiar with the 
following topics covered in the manual: 
 

 Registration of Class 3B and Class 4 lasers 
 

 Training and documentation for all users of Class 3B and Class 4 lasers 
 

 Evaluation of e
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http://www.research.usf.edu/dric/radiation-safety/docs/laser-safety-training.pdf
http://www.research.usf.edu/dric/radiation-safety/docs/laser-safety-training.pdf


http://www.research.usf.edu/dric/radiation-safety/docs/laser-safety-training.pdf
http://www.research.usf.edu/dric/radiation-safety/docs/laser-safety-training.pdf
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1. Lasers should be operated in well-lighted areas whenever possible to reduce pupil size and 
minimize possible eye damage.  

2. Jewelry must not be worn in a laser controlled area as laser beams may reflect off the jewelry and 
cause damage to the eyes or skin.  

3. Materials capable of specular reflection should be avoided or removed from the laser operating 
area.  

4. The laser beam must never be intentionally stared into or directed into the eyes.  
5. If the laser operator suspects that a safety hazard may exist, the operators should STOP WORK 

and request the Laser Safety Officer to conduct an immediate laser safety inspection.  
6. Each laser and laser facility must be designed to ensure that maximum protection is afforded to 

the operator.  
7.
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A. Required laser hazard signs shall be conspicuously displayed in locations where they will best 
serve to warn onlookers.  All access doors to rooms that contain Class 3B or 4 lasers are to be 
posted with a laser hazard sign.  Laser hazard signs may be posted for Class 2 and Class 3A/3R 
lasers, but are not required 

 

B. Signal words “Caution”, “Warning” and “Danger” for hazard signs are assigned as follows: 
 

1. “CAUTION” indicates a hazardous situation that, if not avoided, could result in minor or moderate 
injury.  The signal word “CAUTION” shall be used with all signs and labels associated with Class 2, 
2M and 3R lasers.  “CAUTION” should be printed in black letters on a yellow background. 

 

2. “WARNING” indicates an imminently hazardous situation that, if not avoided, could result in 
death or serious injury.  The signal word “WARNING” shall be used on laser area warning signs 
associated with lasers and laser systems whose output excee





 

Page 9 of 31 
 

4. Maximum irradiance (W/cm2 for CW) or radiant exposure (J/cm2 for pulsed) 
5. Maximum permissible exposure (MPE) 
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9. Ultraviolet (UV) Laser Protection 
 
A. Particular care shall be taken when using UV lasers due to the potential for significant 

photochemical bio-effects and the high level of scattering of UV radiation by a
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For USF Personnel: 
Contact AmeriSys at 800-455-2079 (24 hours a day/7 days a week) during working hours (M-F, 8-5 PM) the 



 





 

Page 14 of 31 
 

aperture, based on the full angle at the point where the irradiance (or radiant exposure for pulsed lasers) 
is 1/e times the maximum value. Symbol: φ 

 
Embedded Laser 
An enclosed l
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spatially, or both)



 

Page 16 of 31 
 

Magnified Viewing 
Viewing a small object through an optical system that increases the apparent object size. This type of 
optical system can make a diverging laser beam more hazardous (e.g., using a magnifying 
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Pulse Duration 
The duration of a laser pulse, usually measured as the time interval between the half-power points on the 
leading and trailing edges of the pulse.    

 
Pulse-repetition Frequency (PRF) 
The number of pulses occurring per second, expressed in hertz.  

 
Pulsed Laser 
A laser which delivers its e
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Threshold Limit (TL) 
The TL is an expression of the “resistance factor” for beam penetration of a laser protective device (such 
as eyewear filters, protective windows, and barriers). The Threshold Limit (TL) of the protective device is 
generally expressed in W⋅cm-2 or J⋅cm-2. It is the maximum average irradiance or radiant exposure at a 
given beam diameter for which a laser protective device provides adequate beam resistance. Thus, laser 
exposures delivered on the protective device at or below the TL will limit beam penetration to levels at or 



mailto:aweaver@usf.edu
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Appendix C:  Control Measures fo
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 The laser light is very bright compared to ordinary light, enough to cause an automatic aversion 
response against the intense light (blinking to close the eyelid, turning the head to avoid the light, 
automatic constriction of the pupil).  Prevent injury to the eye by avoiding intentionally overcoming 
this aversion response. 

 Don’t operate a laser level near flammable liquids, gasses, or dust. 

 Don’t aim the laser beam at shiny or reflective surfaces; they’re not suitable for laser use. 
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Class 3B 
Class 3B lasers are capable of causing eye damage from short-duration (< 0.25s) viewing of the direct or 
specularly-reflected beam. Diffuse reflections from these lasers are generally not hazardous, except for 
intentional staring at distances close to the diffuser. 

 
Class 4 
Lasers in this class are high powered and capable of causing severe eye damage with short-duration 
exposure to the direct, specularly-reflected, or diffusely-reflected beam. They are also capable of 
producing severe skin damage. Flammable or combustible materials may ignite if exposed to the direct 
beam.  Accidental exposure to high powered Class 4 lasers may result in serious injury or death. 
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Appendix E: Alignment Procedures Guidelines 
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Appendix F:  PI Laser Checklist 

 

Use this checklist to evaluate the laser safety program in your lab. 
 
This checklist is intended for Class 3B and Class 4 laser users. Note that not all safety items on this 

checklist will apply to your laser safety program.  
 

 

PI:                                            Auditor:                         Audit Date: 

 
Building/Room                     

 
Lasers in USE in lab Manufacturer(s) - Model(s)                  Laser Class: 3B / 4 / other: 

 
 
Class 3b and/or Class 4 lasers are registered with USF LSO:  Y / N  
 

 
 
 

Documents and Security 
Each user has completed USF online laser safety 

e
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Laser Safety 

Proper eyewear available for all 

mailto:aweaver@usf.edu
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Appendix G: USF class 3B and 4 Laser user template 
Laser System Standard Operating Procedure (SOP) Template 

 

All Principal Investigators are required to write standard operating procedures (SOP) for all laser 
operations involving Class 3B and 4 lasers detailing alignment, operation, and maintenance 
procedures for each laser.  The SOP must be available to all laser users in the laboratory.   This SOP 
shall address specific safety considerations during beam alignment, normal operations, servicing and 
any non-beam hazards that might exist.  The key to any SOP is to keep it as simple as possible so 
that it can be used on a routine basis.  
 
This Standard Operating Procedure (SOP) was developed as a standard for good safety practices 
while utilizing the laser or laser system.  This SOP shall address specific safety considerations during 
beam alignment, normal operations, servicing and any non-beam hazards that might exist.  This SOP 
does not take the place of specific laser safety training associated with the laser.  Documentation of 
laser safety training should be kept with the SOP. 
 

Instructions:   

 PI shall use this template to create a standard operating procedure for each Class 3B or 
Class 4 laser. 

 The PI shall train all Laser Users on this procedure and ensure it is followed each time 
the laser is used. 

 Keep this paper SOP in a common location readily available to the PI and Laser User. 

 This SOP should always be available for review upon request of the Laser Safety Officer. 

 For specifications or operating conditions that frequently change, list anticipated 
ranges of specifications or operational settings. 

This Laser Standard Operating Procedure has been written to aid with the safe use of the laser 
identified below.  Laser Supervisors and Laser Users must follow this procedure for each laser 
use. 

 

LASER SAFETY CONTACTS 

Laser PI:       Phone:       Mobile:       

Primary Laser User:       Phone:       Mobile:       

Laser Safety Officer: Adam Weaver Phone:: 813-974-1194
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Laser Output 
Wavelength(s) or 

Wavelength Range 
(nm) 

Power 
(W) 

Pulse 
Energy 

(J) 

Pulse 
Duration 

(sec) 

Pulse 
Frequency 

(Hz) 

 Continuous  
 Pulsed 

                              

 
Brief Description of Laser Use (specific to the lab): 
      
 

2. SETUP, ALIGNMENT AND OPERATING PROCEDURES 

A. Alignment/Setup 
(Please indicate who will be responsible for performing these procedures and include specific 
beam alignment/visualization aids to be used as well as PPE.) 

      
 
B. Start-up and Operation 

(List the basic sequential events that describe the complete operation, including when to don laser 
eyewear, etc.  The procedures shall be written for the benefit of the Laser User who must read and 
understand them to perform the operation safely.) 
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 Plasma/blue light exposure 

      

 Other (specify):       

      

Laser User Review: 

I have read and understand this procedure and have been trained on implementing its contents. 

 

Name (Printed) Signature Date 

1.    

2.    

3.    

4.    

5.    

6.    

7.    

8.    

9.    

10.    

11.  

mailto:aweaver@usf.edu
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APPENDIX H: 
 
USF Laser Safety Committee Duties and Responsibilities  
 
The USF 


