Course curriculum
Title: Laser Safety Officer (LSO) Training
Total duration: 24 hours

Language: Spanish

Description:

This course provides participants with the knowledge and skills required to work safely with
laser systems and to effectively manage laser safety programs. The training covers the
fundamental principles of laser operation, laser hazard evaluation, biological effects of laser
radiation, and the safety measures required to protect personnel working with laser systems.
Participants will learn how to classify lasers according to international standards, evaluate
laser hazards and implement engineering and administrative controls to mitigate risks. The
course also addresses non-beam hazards associated with laser systems and reviews
relevant regulatory and safety standards including ANSI Z136.1, IEC 60825, and the FLPPS.
Upon completion of the course, participants will be able to assess laser hazards, implement
appropriate control measures, and perform the duties and responsibilities of a Laser Safety
Officer as described in the American National Standard for Safe Use of Lasers (ANSIZ136.1).

The Laser Safety Officer (LSO) Training course has a total duration of 24 hours, distributed
over three instructional days. The program includes 21 hours of instructional material,
consisting of lectures, case studies, and practical hazard analysis exercises. In addition, 2
hours are allocated for course assessment, which includes a midterm examination and a
final examination. Time is also reserved (1 hour) throughout the course for discussion,
questions, and interactive review of practical laser safety scenarios to reinforce key
concepts and facilitate participant engagement.

Content:

1. Fundamentals of laser radiation

1.1 Light and the electromagnetic spectrum

1.2 Principles of laser operation

1.3 Properties of laser radiation (coherence, monochromaticity, directionality)
1.4 Basic laser components

1.5 Types of lasers and common laser systems



2. Radiometry and beam parameters

2.1 Radiometric quantities (energy, power, irradiance, radiant exposure)
2.2 Beam characteristics

2.3 Measurement of laser radiation

3. Laser hazard classification
3.1 Class 1 and 1M lasers

3.2 Class 2 and 2M lasers

3.3 Class 3R and 3B lasers

3.4 Class 4 lasers

4. Biological effects of laser radiation

4.1 Interaction of laser radiation with biological tissue (thermal and photochemical injury)
4.2 Eye hazards

4.3 Skin hazards

5. Non-beam hazards associated with laser systems
5.1 Electrical hazards

5.2 Laser generated air contaminants (LGACs)

5.3 Laser process radiation

5.4 Chemical hazards

6. Laser accidents and incident analysis

6.1 Statistics and case studies of laser accidents
6.2 Common causes of laser incidents

6.3 Lessons learned from reported incidents

7. Laser safety standards and regulations

7.1 ANSI Z136.1 - Safe use of lasers

7.2 IEC 60825 - Safety of laser products

7.3 FLPPS (21 CFR 1040) — Performance standards for light-emitting products

8. Laser hazard analysis

8.1 Optical Density (OD)

8.2 Maximum Permissible Exposure (MPE)
8.3 Nominal Ocular Hazard Distance (NOHD)
8.4 Nominal Hazard Zone (NHZ)

9. Control of laser hazards

9.1 Engineering controls

9.2 Administrative controls

9.3 Personal protective equipment (PPE)



10. Laser Safety Officer (LSO)

10.1 Duties and responsibilities

10.2 Implementation of laser safety programs
10.3 Hazard evaluation and risk assessment
10.4 Development of safety procedures

10.5 Training of personnel

Instructional methods:

The course combines lectures, case studies, and practical exercises. Participants will
perform hazard evaluation calculations, analyze real accident scenarios, and learn how to
implement safety procedures and controls in laboratory and industrial laser environments.

Assessment:

Midterm examination - 50%
Final examination - 50%

Course materials:

Barat, K. Laser Safety: Practical Knowledge and Solutions, 2019.
ANSI Z136.1 — Safe Use of Lasers (latest edition).

IEC 60825 - Safety of Laser Products.

21 CFR Part 1040 - Federal Laser Product Performance Standard.

Instructor:

Dr. Gibraham Alejandro Graciano Armenta
Certified Laser Safety Officer (CLSO)

Department of Optics
Center for Scientific Research and Higher Education of Ensenada (CICESE)
Email: ggracian@cicese.edu.mx



Contact:

M.C. Christian Soto
Direccion de Impulso a la Innovacidon y el Desarrollo
Center for Scientific Research and Higher Education of Ensenada (CICESE)

Phone: (646) 1750500 ext: 22176
Email: csoto@cicese.edu.mx



