
Harmonized Laser Safety Officer 
for Lasershows course topics 
This is a draft. It can be changed, updated etc. before being put out for widespread public 
distribution. This is LSO version 0.2, March 6, 2025. 
Some topics include qualifiers such as “Briefly discuss” or “Mention” (which is an even briefer 
discussion). These will be in italics. 
Also in italics are any Advanced topics which are NOT required to be part of the LSO course. 
They can either be taught in an Advanced section of the LSO course, or as a separate 
Advanced course. If the former, the LSO certificate can state that the Advanced topics were 
covered, in the same way as if the student took a separate Advanced course and received a 
certificate. 

LASER CHARACTERISTICS 
Fundamentals of laser operation - how laser light is generated; how lasers work in general

How laser light differs from, and is more hazardous than, conventional light 
Characteristics of specific lasers used in display or demonstration 

BIOEFFECTS 
Basic bioeffects of laser light on the eye and skin - with most emphasis on CW but also 
including hazards of pulsed lasers, UV and IR

History of laser show injuries -  Number of occurrences and examples of laser injuries to 
technicians and audience members

Mention: Medical examinations. Only for general eye health, no benefit for potential future 
injuries. 
Briefly discuss: Visual interference effects 
Advanced course: IR and UV bioeffects in detail 

CLASSIFICATION SYSTEM 
Laser Classes - how lasers are classified, class definitions, class hazards


LASER SAFETY CONCEPTS AND CALCULATIONS 
Brief introduction to MPE and NOHD concepts - why they are important

Irradiance significance - including the difference between power and irradiance for safety 
considerations 




CW lasers in-depth - detailed information on hazards, how to do calculations of MPE, NOHD, 
irradiance, etc.

Pulsed lasers - why they are hazardous (peak power vs. average power), why they should 
NEVER be used on or near any persons. Emphasize this.

Calculator use taught - Lazan, Skyzan type programs. Online calculators are also at 
LaserPointerSafety.com and other sites

Mention if desired: Math use taught - formulas, “doing it by hand” 
Separate Advanced courses for Pulsed lasers in-depth and IR/UV lasers in-depth 

HAZARDS AND CONTROL MEASURES 
Brief introduction to control measures 
Detailed list of control measures & special cases  
How to recognize failure or breach of the control measures 
Specular and diffuse reflections - what the difference is; how the hazard levels of the 
reflections may vary (.1)

Outdoor terminated shows - when no FAA-type reporting is required

Fire hazards - avoid damaging or igniting materials

Avoiding damage to cameras, video projectors and LED lighting instruments 
Non-beam hazards of lightshow lasers - mechanical/falling, electrical

Mention if desired, for older lasers CPR - for persons servicing or working on lasers with 
exposed high voltages (.1) 
Briefly discuss: Other hazards of show and event production - Refer student to ESA event 
safety information. At the beginning of the course, state “this course does not refer to general 
show and event production safety, only to laser-related safety.” 
Advanced course for unterminated outdoor laser shows - hazards of laser light outdoors, how 
to mitigate 

ON THE JOB 
Written procedures and checklists - how to develop, what should be on them. Includes 
installation, setup, rehearsal, performance procedures.

Procedures and checklists - how to fill out & follow them

Competence to make adjustments to hardware and software to set and limit laser output 
to intended areas (.10)

How to anticipate and plan for possible problems - moving stages/trusses, audience 
unruliness, equipment being moved, changes to performer positions, etc.

Competence to recognize unsafe situations (.10) - and when to terminate laser emission

Competence to provide instructions to personnel who may be affected by laser 
operations (.10)




How to report accidents and record incidents - report to governmental bodies,

Reporting raw data for accidents and incidents - record incidents for internal use

Laser safety responsibilities, authority and expectations of the various parties involved. 
Includes chain of command, and reporting requirements when potential hazards develop.


LAWS, REGULATIONS AND STANDARDS 
Note: The course should state what country/state/province/locality’s laws it covers in depth, 
and what other countries/states/etc. are only briefly discussed. For those only briefly 
discussed, or not discussed at all, tell the student they must get additional information on 
their own For example:, research the country/state/etc. consult with a LSO in that country/
state/etc. 

National government regulations and requirements - what must be done legally (but not 
how to fill out forms).

FDA show-related forms - For students doing work in the U.S. How to fill out FDA variance 
forms, Laser Light Show Report, and Annual Reports (or similar national forms for courses in 
other countries). Not necessary to teach FDA Product Report form. May not be necessary to 
teach FDA projector variances (as opposed to show variances).

State and local laws - brief overview that they exist, some examples

State and local laws - more in depth overview of the most restrictive including NY, Arizona, 
Texas, Illinois

Laser safety standards and organizations - ANSI, IEC

Briefly discuss: ANSI Z136.10 Safe Use of Lasers in Entertainment, Displays and Exhibitions - 
Basic section (this is the appendix which describes a basic show similar to ILDA Category A). 
Combine discussion with Cat A. E.g., “here’s how to do a simple, basic show.” ONLY AFTER 
.10 IS PUBLISHED 
Briefly discuss: ILDA Category A Laser Show Standard - brief mention 
Advanced: ILDA Category A - detailed overview sufficient to meet the requirements of an LSO 
for Cat A shows 
Advanced: FAA Forms - how to fill out (or similar forms for students from other countries) 

AUDIENCE SCANNING 
Introduction to audience scanning -  NOT telling how to do it, but why it is hazardous and 
needs extra procedures and equipment

Advanced for LSO: Audience scanning - hazards in detail, how to design a safe audience 
scanning show 

HOW TO USE LASER POWER AND IRRADIANCE METERS 
Briefly discuss: Basics of laser power meters - to know how complex they can be, and take a 
special course. How to know when you need and don’t need a specialist to come in. 
Advanced course: How to use laser power and irradiance meters 



VERY HIGH POWERED LASERS 
Above 30 watts. Teach the NFPA ignition limit. Tell how to determine a safe exposure distance 
for flammable surfaces. 


HANDS-ON TRAINING (HOT) 
None


RISK ASSESSMENTS 
Brief introduction to risk assessments - let them know they are optional, when they may be 
better than traditional ANSI-type analysis/controls

Advanced course: Detailed information on how to do risk assessments for laser shows 

TESTING OF THE STUDENTS 
Multiple-choice questions - Minimum 4 choices per question. Recommended 5 or 6 choices 
per question (makes answering harder).

Calculator questions - calculate MPE, NOHD, etc.

Scenario-based test questions - what do do in X situation

Randomize questions from test to test 

COURSE AND TEST LENGTH 
Minimum amount of time - Full day, including test

Test length - 90 minutes (Trevor Wheatley), 2 hours (ILDA). For LSO, 3-4 questions per major 
subject


RELATIONSHIP TO LASERSHOW OPERATOR COURSE 

The LSO should know the same safety things the Lasershow Operator does (and more, of 
course). However, the LSO does not need to know specifics of how the software works that the 
Lasershow Operator knows.

This Laser Safety Officer course is for safety, not for how to operate specific software.


PERSONS WHO HELPED DEVELOP THIS DOCUMENT 
March 5, 2025 meeting at ILSC, Orlando. Discussion of specific LSO and Lasershow 
Operator subjects 
• Barbara Sams Contrata, Samata Enterprises

• R. DeWayne Holcomb, University of Texas, LIA Board of Laser Safety 

Lyra Letourneau, Pangolin

• Greg Makhov, ILDA Safety Committee chair

• Patrick Murphy, ILDA Executive Director




• Jay Parkinson, Phoenix Laser Safety

• Randy Paura, Dynamic Laser Solutions

• Casey Stack, Laser Compliance

• Trevor Wheatley, Optimum Laser Safety

• Tony Zmorenski, retired, former theme park safety official

• via Zoom: Brian Gonzalez, Xtaega, ILDA President

• via Zoom: Horacio Pugliese, LaserNet


March 2, 2025 meeting at ILSC, Orlando. Discussion of having basic LSO/Lasershow 
Operator courses and then advanced or “endorsement” courses, and of requiring 
refresher courses every 5 years to stay current 
• Ken Barat, laser safety advisor

• Brian Gonzalez, Xtaega, ILDA President

• Irelan Knox, Phoenix Laser Safety

• Lyra Letourneau, Pangolin

• Greg Makhov, ILDA Safety Committee chair

• Roberta McHatton, Laser Safety Services

• Patrick Murphy, ILDA Executive Director

• John O’Hagan, formerly with UK Health Security Agency

• Jay Parkinson, Phoenix Laser Safety

• Randy Paura, Dynamic Laser Solutions

• Joanne Young, Audio Visual Imagineering

• Tony Zmorenski, retired, former theme park safety official

• via Zoom: Horacio Pugliese, LaserNet


VERSION HISTORY 
0.1 March 6 2025: First draft, written after March 5 meeting at ILSC to discuss subject for LSO 
and Operator classes

0.2 March 6 2025: Minor reformatting to move mention/briefly discuss/advanced topics to the 
end of each category group



