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Fermilab Class 3B/4 Laser Standard Operating Procedure
System Description: 
FNAL Laser ID Number: 
Location: 




AUTHORIZATION


Laser Owner/Operator                                          Signature                                                     Date


D/S/C ES&H                                                             Signature                                                     Date


FNAL LSO                                                                 Signature                                                     Date


Revision History
	Author
	Description of Change
	Revision Date

	
	
	

	
	
	




















	
Laser Hazards



Laser Radiation Hazard
	Class 3B Lasers:  Are hazardous under direct and specular reflection viewing conditions.  Viewing diffuse reflections may be but are not normally hazardous.  Class 3B lasers are not normally a fire hazard.
	Class 4 Lasers:  Are hazardous under direct, specular, and diffuse reflections.  They can also be skin hazards and may pose a fire hazard.

Describe laser/laser system in the table below.  Be sure to include any equipment (amplifiers, optics, etc) that may change the beam characteristics like energy, pulse width, frequency or wavelength.
	Laser
	Wavelength
	ANSI Class
	Average Output Power 
	Peak Power
	Repetition Rate
	Pulse Width
	Energy/pulse
	OD

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	



Cryogen Use
	Describe any cryogen use for this laser/system.
Chemicals & Compressed Gasses
	Describe any chemicals or compressed gasses used for laser operations.


Electrical Hazards
Describe any electrical hazards present. A template for lasers with commercial power supplies is below.
All lasers have commercial power supplies.  Under normal operating conditions these power supplies do not pose a hazard.  No work may be done on power supplies without additional procedures that comply with Fermilab ES&H Manual (FESHM) requirements for electrical work.

Other Special Equipment
	Describe any other special equipment or hazards

	
System Configuration



Nominal Hazard Zone
Describe the Nominal Hazard Zone for the laser/lab.
 
Description
Give a detailed description the laser/system and how it will be used.  Include system and room diagrams if they are available.



	
Engineering Controls



	□Beam Enclosures
	□Protective Housing Interlocks

	□Beam Stop or Attenuator
	□Key Controls

	□Activation Warning System
	□Room Interlocks

	□Ventilation
	□Other	



Engineering Controls Description

Key Controls:

Room Interlocks:
Description of the interlock system goes here. Include description of controlled access procedures.

	
Administrative Controls



Spectators
A spectator is an individual who wishes to observe or watch a laser or laser system in operation and who may lack the appropriate laser safety training.  This includes anyone not authorized by owner/operator signature below on the SOP Signatures sheet for this system.  Spectators’ access to the laser and laser lab or enclosure is controlled by the owner/operator of that system.  Owners/operators are responsible for all spectators in the Nominal Hazard Zone of their laser/system.  They must be present with spectators at all times the laser/system is in operation and must ensure that spectators wear proper PPE and follow all safety requirements in this SOP.
List any system specific requirements for spectator access.

Put the SOP for normal operation here

Put the Alignment SOP here
Below are a general set of alignment guidelines.  Please include procedures specific to your laser/system as well.
· Ensure that all precautions employed for standard operations of the laser have been implemented prior to performing alignments or adjusting optics.
· Allow only trained personnel to be present during alignment. Minimize the number of personnel present during the alignment. Only trained personnel authorized by the laser owner or designee may perform the alignment. Training for alignment procedures must be documented below on the Laser System-Specific Training Checklist.

· All present must wear appropriate eyewear. 

· Do not look directly at beam! 

· Remove all watches, rings, badges, and other reflective items and jewelry from the wrists, neck, head and chest before any alignment activity begins.  Use non-reflective tools whenever possible, such as screwdrivers with a matte finish.

· Only equipment and materials necessary to perform alignment should be present in the immediate work area.  Remove all unnecessary tools, electronics, and combustible materials to minimize the possibility of stray reflections and non-beam accidents.
· If possible, avoid using beam paths that are at sitting or standing eye level. 

· Where feasible, use low power (class 2 or 3A) visible lasers to simulate the path of high power or invisible lasers. 

· Whenever possible, reduce all high power laser beams to the minimum possible power. 

· Where feasible, terminate laser beams and specular reflections on diffuse reflecting beam blocks. 

· Locate any specular reflections of the beam and block them as close to the source as possible, before moving to the next optical component or section. 

· Place beam blocks behind optics (e.g. mirrors) to terminate beams that might miss optics during the alignment. 

· Use beam shutters (on laser) to block high power beams any time they are not actually needed. Be sure to terminate the beam at the end of its useful path. 

· Do not point the laser at mirror like surfaces. 

· Use phosphor cards, UV/IR viewers, video cameras or other display devices to locate invisible beams. 

· Be sure all beams and reflections are properly terminated prior to high power operation. 

· After the alignment is complete, the laser owner or a trained designee should perform a safety review of the laser and beam area.

Maintenance SOP
Maintenance is a task specified in the maintenance instructions for assuring routine performance of the laser or laser system.  This may include such frequently required tasks as cleaning and replenishment of expendables. Maintenance may or may not require beam access.

· Describe routine maintenance SOP

Service SOP
Service functions are usually performed with far less frequency than maintenance functions (these may include replacing the laser resonator mirros or repair of faulty components) and may require access to the laser beam by those performing the service functions.

· Describe Service SOP

Training
Describe what system-specific training must be completed by users.  Each element of this training must be listed on the Laser System-Specific Training Checklist below.  Not all users may require the same amount of training.  


	
Personal Protective Equipment




Skin Protection: 
List skin protection to be used.  Skin protection (possibly including gloves and a faceshield) is required for UV beams.

Eye Protection:
List the make and model of laser eyewear to be used.  All laser eyewear needs to be approved by the LSO.




	
SOP Signatures



The signatures of the users listed in the following table indicate that they have read and understood the contents of this SOP and agree to adhere to the requirements and guidelines contained within.  Only persons who have signed below and have been authorized by the Owner/Operator may operate lasers covered by this SOP.  Additional authorization may be required to perform items listed in the SOP.  Other required training and authorization are detailed in the Laser System-Specific Training Checklist.  

	User
	Signature
	Date
	Owner/Operator Signature

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	




	
Laser System–Specific Training Checklist


	Laser User:
	

	Laser Owner:
	

	Laser System:
	



	Topic
	User Signature/Date
	Owner Signature/Date

	General Laser Safety
· Room Interlock entrance and exit procedure
· Hazards in the lab
· Good practice in the lab
· Eyewear
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