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Laser (Insert Type of Laser or Experiment)
STANDARD OPERATING PROCEDURE (SOP)
Type of SOP:          ☒ Process/Equipment          ☐ Hazardous Chemical          ☐ Hazardous Class
All personnel subject to these SOP requirements must review the completed SOP and sign the associated training record.  Completed SOPs must be kept in the laboratory’s safety binder or be otherwise readily accessible to laboratory personnel.  Electronic access is acceptable.  SOPs must be reviewed, and revised where needed, as described in the SJSU Laser Safety Manual.  The unique properties of each laser must be considered when preparing a SOP.
This SOP outlines requirements to be considered by an authorized user for the laser or laser system described in this SOP. It also describes the normal operation of the laser, alignment procedures, and hazards associated with this laser or laser system as well as the control of those hazards. 
	Date SOP Written: 
	
	
	Approval Date:
	

	SOP Prepared by:
	REQUIRED - Insert Preparer's Name

	
	

	SOP Reviewed and Approved by SJSU Laser Safety Officer (LSO):
	

	SOP Reviewed and Approved by Principal Investigator:
	           

	Department: 
	[bookmark: Text58]REQUIRED - Insert Department

	Emergency Contact(s): 
	REQUIRED - Insert Name
	Phone: 
	REQUIRED - Insert Phone#

	
	     
	
	     

	
	     
	
	     

	
	     
	
	     

	
	Matt Nymeyer (interim LSO)
	
	408-924-1969

	Location(s) covered by SOP:
	Building:
	REQUIRED - Insert Name
	Lab Phone:	REQUIRED - Insert Phone#

	
	Room #(s): 
	REQUIRED - Insert Number
	
	




1. BRIEF OVERVIEW OF LASER RESEARCH
Insert 2-3 sentences describing the nature of the research and how the laser is used to accomplish the research goals.
2. LASER SYSTEM DATA
A. Laser 1 Data:
	Type:
	
	Wavelength(s):
	

	Laser class:
	
	Serial #:
	

	Manufacturer:
	
	Model:
	

	Beam Diameter:
	
	Beam Divergence:
	


☐ Pulsed
	Q-Switched:
	
	Max. Energy per pulse:
	

	Pulse Duration:
	
	Rep. Rate:
	


☐ Continuous Wave
	Max. Power:
	


B. Laser 2 Data: Check box if N/A ☐ 
	Type:
	
	Wavelength(s):
	

	Laser class:
	
	Serial #:
	

	Manufacturer:
	
	Model:
	

	Beam Diameter:
	
	Beam Divergence:
	


☐ Pulsed
	Q-Switched:
	
	Max. Energy per pulse:
	

	Pulse Duration:
	
	Rep. Rate:
	


☐ Continuous Wave
	Max. Power:
	



2. LASER SAFETY PROGRAM:
Reference the SJSU Laser Safety Plan for the following:
· Responsibilities of the Laser Safety Officer, Principal Investigators, and Laser Users
· Descriptions of beam and non-beam hazards
· Training requirements for Laser Users
· Standard Operating Procedures (SOPs)
· Signage and labeling requirements
· Personal Protective Equipment (PPE), including protective eyewear
· Class 3B and 4 Laser registration and disposal/transfer requirements
3. PERSONNEL
A. Laser User: The laser or laser system described in this SOP may only be operated by properly trained Laser Users who are fully cognizant of all safety elements involved in the operation of this equipment. 
B. Unauthorized personnel:  No unauthorized personnel may enter the Laser Control Area during laser operation unless accompanied by a fully trained Laser User. All visitors must be briefed on proper safety protocol and must wear appropriate laser safety eyewear. 
4. HAZARD OVERVIEW
Class 3B and 4 lasers pose a severe risk of eye damage due to direct beam exposure or specular reflections. Class 4 lasers can also cause eye damage from diffuse reflections, skin damage, and may be able to ignite combustible materials. Non-beam laser hazards include electrical hazards (e.g. high voltage equipment), chemical hazards (e.g. dye lasers, laser-generated air contaminants), pressure hazards (e.g. vacuum, compressed gases), and some experiment-specific hazards (e.g. biohazards).
A. Lab-specific hazards:
The following list is intended to capture the hazards associated with this particular laser or laser system. Check off the applicable and potential hazards below. Include comments for each hazard marked “Yes” below, describing the hazard as it relates to this laser or laser system and how it will be addressed.
1) Open/accessible laser beam: ☐ Yes ☐ No
Comments: 
2) Laser operations at eye level (standing or sitting): ☐ Yes ☐ No
Comments: 
3) Ultraviolet radiation/blue light exposure: ☐ Yes ☐ No
Comments:
4) Non-beam related reflective surfaces (e.g. monitors) near laser beam: ☐ Yes ☐ No
Comments:
5) Stray beam(s): ☐ Yes ☐ No
Comments:
6) Exposed high-voltage power supplies: ☐ Yes ☐ No
Comments:
7) Exposed capacitors: ☐ Yes ☐ No
Comments:
8) Collecting optics (e.g. telescopes, microscopes, etc.): ☐ Yes ☐ No
Comments:
9) Fumes/vapors or other laser-generated air contaminants: ☐ Yes ☐ No
Comments:
10) Plasma radiation: ☐ Yes ☐ No
Comments:
11) Compressed gases: ☐ Yes ☐ No
Comments:
12) Hazardous chemicals: ☐ Yes ☐ No
Comments:
13) Hazardous waste: ☐ Yes ☐ No
Comments:
14) Fire/combustible materials: ☐ Yes ☐ No
Comments:
15) Poor housekeeping or general clutter: ☐ Yes ☐ No
Comments:
16) Other hazard(s) (e.g. equipment-specific, biohazards, etc.): ☐ Yes ☐ No
Comments:
5. HAZARD CONTROLS
A. General laser hazard control requirements:
1) Always close and lock the laboratory doors when the laser is operating or being aligned.
2) If the beam path must be changed significantly by relocating the laser or optics, all users must be notified of the change.
3) Beam paths should not be at eye level when seated or standing.
4) All jewelry worn on the hands or wrists (e.g. watches, rings, bracelets) must be removed when working with the laser to avoid unwanted reflections. 
5) Enclose the beam as much as possible.
6) Use beam blocks to block high-power beams at their source unless they are specifically needed for the experiment or alignment process.
7) Using colored tape on the optical table to indicate the beam path can be very useful, since laser protective eyewear will block the ability to see the beam.
B. 	Lab-specific controls: 
1) Entryway controls established (administrative or engineered): ☐ Yes ☐ No ☐ N/A
Comments:
2) Laser Control Area designated and appropriately posted: ☐ Yes ☐ No ☐ N/A
Comments:
3) Nominal Hazard Zone (NHZ) established: ☐ Yes ☐ No ☐ N/A
Comments:
4) Laser master switch (key/computer code), removed when not in use: ☐ Yes ☐ No ☐ N/A
Comments:
5) Laser beam enclosure used: ☐ Yes ☐ No ☐ N/A
Comments:
6) Laser beam enclosure interlocks operational: ☐ Yes ☐ No ☐ N/A
Comments:
7) Appropriate beam attenuators (stops/dumps) used: ☐ Yes ☐ No ☐ N/A
Comments:
8) Laser secured to base/table: ☐ Yes ☐ No ☐ N/A
Comments:
9) Laser-associated equipment (optics, etc.) secured to base/table: ☐ Yes ☐ No ☐ N/A
Comments:
10) Protective barriers (e.g. curtains, partitions): ☐ Yes ☐ No ☐ N/A
Comments:
11) SJSU Laser Safety Manual available: ☐ Yes ☐ No ☐ N/A
Comments:
12) Alignment procedure established: ☐ Yes ☐ No ☐ N/A
Comments:
13) Researcher-conducted laser maintenance (not including servicing): ☐ Yes ☐ No ☐ N/A
Comments:
14) Emergency off/stop (i.e. panic button) identified: ☐ Yes ☐ No ☐ N/A
Comments:
15) Rapid egress and emergency access satisfactory: ☐ Yes ☐ No ☐ N/A
Comments:
16) Appropriate Personal Protective Equipment (PPE): ☐ Yes ☐ No ☐ N/A
Comments:
17) Non-beam hazards addressed satisfactorily: ☐ Yes ☐ No ☐ N/A
Comments:
18) Training requirements completed for all lab personnel: ☐ Yes ☐ No ☐ N/A
Comments:
19) All hazardous waste generated is managed properly: ☐ Yes ☐ No ☐ N/A
Comments:
6. PERSONAL PROTECTIVE EQUIPMENT (PPE)
A. Eyewear: All laser eyewear must:
· Be specific to the laser wavelength(s),
· Have the Optical Density (OD) appropriate for all ranges of the laser energy/power,
· Be made of glass for pulsed lasers with faster than nanosecond frequency, 
· The proper fit (reduces gaps and increases comfort),
· Have sufficient pairs available for the number of researchers that will work simultaneously,
· Be free of damage or excessive scratches, and 
· Be discarded if damaged!
List the eyewear to be used with the laser(s) described in this SOP, adding more lines if necessary: 
	For this laser:
	Use this eyewear:

	Type of laser:
	Wavelength (nm):
	Notes:
	Manufacturer:
	Wavelength attenuated (nm):
	Optical Density @ wavelength(s):

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


	
B. Additional PPE:
Additional personal protective equipment is generally laser, experiment, or laboratory specific. Examples of such protective equipment includes:
· UV lasers require skin protection, such as gloves for hands and lab coats for body protection, for all open-beam operations.
· Lasers or laser experiments involving chemical or biological hazards may require additional PPE based on the hazards (e.g. gloves, lab coat, chemical resistant-apron). Contact ehs@sjsu.edu for guidance.
Additional PPE needed? ☐ Yes ☐ No	If yes, describe below:
Comments: 
7. OPERATING PROCEDURES
A. Checklist to prepare the lab and laser for normal operation:
Include details such as key position, interlock activation, outside warning light on, identification of personnel, operational log, etc.
Insert checklist here, or attach it to this SOP.
B. Normal operation procedure:
Include details such as power settings, Q-switched settings, pulse rate, controls used, shut down procedure etc. 
Insert procedure here.
C. Alignment procedure:
· Always align lasers at the lowest power setting possible with a minimum of two laser users present.
· Laser safety eyewear appropriate for the wavelength(s) used must be worn at all times unless (and if and only if) the Laser Safety Officer has confirmed and documented that the laser output at the alignment power is below the Maximum Permissible Exposure limit.
· Use beam blocks behind optics if there is a possibility that beams might miss the mirrors during alignment. 
· After each alignment, a stray beam survey must be conducted and the results logged.
In this section, include details such as power settings, non-standard eyewear (if different from normal operations) stray beam check method, etc. 
Insert procedure here.

TEMPLATE REVISION HISTORY
	Version
	Date Approved
	Author
	Revision Notes:

	1.0
	5/12/2021
	Alexi Ball-Jones
	New template

	
	
	
	

	
	
	
	

	
	
	
	



LAB-SPECIFIC REVISION HISTORY
	Version
	Date Approved
	Author
	Revision Notes:
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Documentation of Standard Operating Procedure Training
(Signature of all users is required)

· Prior to using Insert SOP Title, laboratory personnel must be trained on the hazards involved in working with this SOP, how to protect themselves from the hazards, and emergency procedures.

· Ready access to this SOP and to a Safety Data Sheet for each hazardous material described in the SOP must be made available.

· The Principal Investigator (PI) must ensure that their laboratory personnel have attended appropriate laboratory safety training or refresher training within the last three years.

· Training must be repeated following any revision to the content of this SOP.  Training must be documented.  This training sheet is provided as one option; other forms of training documentation (including electronic) are acceptable but records must be accessible and immediately available upon request.

[bookmark: Text54]Designated Trainer: (signature is required)      
     

I have read and acknowledge the contents, requirements, and responsibilities outlined in this SOP:

	Name

	Signature
	Trainer Initials
	Date
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