             Laser System Standard Operating Procedures
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All Principal Investigators are required to write standard operating procedures (SOP) for all laser operations involving Class 4 lasers detailing alignment, operation, and maintenance procedures for each laser.  The SOP should be available to all laser users in the laboratory.   If you possess a Class 3b laser, a written SOP is advisable, but not mandatory according to the ANSI standard. 
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.  Documentation of laser safety training should be placed in the Laser Safety Notebook maintained by PI.

INSTRUCTIONS

Complete the SOP by first saving the file to your computer.  Then fill in the information that is highlighted in yellow.  Use additional paper as needed. Write a detailed SOP for each registered laser and submit with form. You can tab throughout the cells of the table to automatically delete the instructions in these cells.  Do not change the information that is not highlighted in yellow.  
STANDARD OPERATING PROCEDURE (SOP) FOR LASER:

	Laser Class1
	Class 4
	Laser Type2
	Nd:Yag pulsed, Ti:Sapphire mode-locked and amplified

	Laser Manufacturer
	Spectra Physics
	Laser Model
	Millenia V, Tsunami, TSA-25, Quanta Ray

	Laser Serial / Id #
	See attachment at end of SOP

	Location of laser
	McCook 119A

	Emergency Contact
	Prof. Brett Barwick, see numbers posted on room door


1.  ANSI Hazard Class: See label on laser          2.  Laser Type: Argon, HE-Ne, Dye
During Normal Operations of the Laser

Assure door remains closed and locked from the outside when laser is in use.  

Note location of the following materials:

	MATERIAL NAME
	          LOCATION 
       (Building and Room)

	Laser Safety Guidelines
	McCook 119A

	Copy of this SOP signed by all registered laser users
	McCook 119A

	Documentation of Laser Safety Training
	Located online at:

http://www.lbl.gov/ehs/training/courses.shtml
You need to complete the:

EHS 302 Laser Safety Training  Course

After completion sign the box at the bottom of this packet and email a confirmation to the Trinity College Laser Safety Officer

Emailed to Prof. Walden (LSO)

	Manual for the Laser Listed Above
	Located in cupboards of McCook 119A


	Assure the appropriate safety equipment is on hand.  Specify the safety equipment needed (including any PPE).

	Wear appropriate safety eyewear with an OD 7.0 or higher for 800 nm, If using Nd:Yag lasers, glasses with an OD of 7.0 or higher for 532 nm need to be worn.


	List the start-up and alignment procedure for the laser that will be used (including inserting the key, turning the power supply on, closing the shutter, activating the laser, etc. as specific to the laboratory).

	Femtosecond Oscillator
1. Make sure the lab door is closed.

2. Put appropriate eyewear on.

3. Make sure all unauthorized people have exited the room.

4. Push the interlock on button to arm laser.

5. Make sure the oscillator’s built in shutter is closed.

6. Make sure the laser port in from of the oscillator is blocked with the power meter head.

7. Push and hold on button for oscillator pump laser for ~ 5 seconds.

8. Carefully unblock laser output port and measure the power, which should be ~800mW.

9. Using the spectrometer monitor the bandwidth of the oscillator.

10. To mode lock the oscillator gently turn the prism micrometer screw until the bandwidth of the laser broadens from a single wavelength to a broad 10 nm spectrum.

Amplifier

1. Make sure laser beam from oscillator is entering the amplified laser.
2. Make sure amplifier output port is blocked with an appropriate beam stop.

3. Turn keys to on for both Quanta-Ray power supplies.

4. On both Quanta-Ray pads push the Enable switch.

5. On both Quanta-Ray control pads turn the Lamp Energies up to 10, and let sit for 30 minutes.

6. On the amplifier controller (SDG II) make sure the LED’s corresponding to PD 1 and PD 2 are lit.

7. Enable Out 1 Delay.

8. Enable Out 2 Delay. Amplifier is not ON.




	List the experimental procedure (specific to the laboratory)

	Follow steps listed below in the Alignment Procedure 
when doing experiments in the lab.


	List emergency procedures (specific to the laboratory).  Include procedures for evacuations, location of emergency procedure posting, location of safety equipment (eyewash, safety shower, fire extinguisher, etc.) and the location of the emergency shut-off switch.

	Eyewash station and safety shower next door in room 115 next door.

The fire extinguisher is located in laser room next to entry door.
During any emergency hit the RED laser shutoff button on the wall next to the light switches.
Emergency Numbers

Division 

Number 

Ambulance 

9-911 

Campus Safety (Emergency)

860-297-2222 

Campus Safety (Routine) 

860-297-3333 

Hartford Fire Department (Emergency) 

9-911 

Hartford Police Department (Emergency) 

9-911 

Hartford Police Department (Routine) 

860-527-6300 

Trinity College Emergency Response Team (TCERT) 

860-297-2222 

Trinity Health Center 

860-297-2018 




	List the shutdown procedure (specific to the laboratory laser).  Include information on closing the shutter, turning the power supply off and turning the water off.

	Amplified laser system

1) Make sure the Quataray lasers have their flach lamps turned all the way down.

2) Turn the pockel cells off.

3) Turn the power supply for pockel cells off.

4) Turn Quanta-Ray power switches off, which are located on the back of the power supplies next to the keys.

Femtosecond oscillator

1) Hit off button on the control pad.

2) Make sure the shutter is closed on the oscillator. 


	Remove laser activation key and store appropriately.  Below list storage location of laser activation key (Building and Room).

	 Return to Prof. Barwick in room McCook 215


Assure “Laser In Use” sign is no longer activated when laser key has been removed and laser is off.  Secure door to laser facility prior to leaving the area.

Non-Beam Hazards

	Assure lasing media used, including laser dyes, have MSDS information in lab and personal protective equipment needed for handling lasing media or dyes (such as lab coat, safety glasses, and gloves).
	NA 

	Dyes should be mixed in a properly functioning fume hood and transported in sealed leak proof containers.


	NA

	Dye pumps should sit in a secondary containment tray and concentrated halogen gases (greater than 5%) should be stored in a properly functioning gas cabinet.
	NA

	All compressed gases shall be secured and staff should be trained in the safe management of cylinders and the hazards associated with specific compressed gases.
	Compressed dry Nitrogen

	Pay special attention to flammable solvents that are often used with laser dyes and to clean optical components.  Assure these solvents are kept out of the direction of the laser beam.
	Methanol, Acetone and Alcohol.  All are located in the flammable storage locker located in room 119A McCook.

	Remember that poor housekeeping can create physical hazards
	


Notice:  Only properly trained personnel shall work on high voltage systems (Electricians should be trained in CPR as a safety precaution).  The “buddy” system should always be used when working on electrical systems.

Note the placement of fire extinguishers and assure the laboratory staff knows how to use extinguishers and the fire alarm system.

Safety interlocks shall not be permanently disabled.
Any servicing of lasers or laser equipment shall be performed according to the manufacturer’s information or by a vendor service staff.  Prior to any servicing of the laser the appropriate ANSI warning sign stating “NOTICE – Laser Repair In Progress – DO NOT ENTER – Eye Protection Required” must be posted.

All enclosures, interlocks and safety devices must be replaced and verified operational prior to returning the laser to service.  Removal of the ANSI warning sign stating “NOTICE – Laser Repair In Progress – DO NOT ENTER – Eye Protection Required” must be removed after returning the laser to service
During Beam Alignments

Assure lab is secured and to avoid distractions mark the door with the following sign: “NOTICE 

– Laser Alignment in Progress – DO NOT ENTER – EYE PROTECTION REQUIRED.”

Use the buddy system when performing alignments or let someone else know your location and check in with this individual on a regular basis. 

Assure the optical table remains clear of obstructions during alignments.

Always close beam shutter when adjusting optics or entering the beam path.  Make sure all optics are secured to the table prior to opening the shutter.

	List Specific Steps To Be Taken During the Alignment of the Laser

	1.  Allow only trained personnel to be present during alignment.

2.  Minimize the number of personnel present during alignment.

3.  Assure that all personnel wear appropriate laser protective eyewear.

4.  The person who turns on the laser is responsible for the beam.

·  Check personnel for eyewear

·  Know where the beam is going

·  Give an audible warning

5.  Where feasible, use low power (Class 2 or 3a) visible lasers to simulate

the path of high power and/or visible lasers.

6.  Where feasible, terminate laser beams and specular reflections on diffuse

reflecting beam blocks.

7.  Use phosphor cards (Nd:YAG), IR viewers, video cameras, thermal paper,

or other beam display devices to locate invisible beams.

8.  Locate any specular reflections of the beam and block them as near their

source as possible.

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

possible power.

10. Use beam shutters to block high power beams any time they are not

actually needed.                                                                     


Insure all beam blocks, enclosures, and beam barriers are in place when the alignment is complete.

When alignment is complete remove the “NOTICE – Laser Alignment in Progress – DO NOT ENTER – EYE PROTECTION REQUIRED” sign from the room entrance and assure the appropriate ANSI laser warning sign is in place and correct.
Lasers in McCook 119A:

1)  Millennia Vs S/N: 647 (09/2000) 

       CW laser, with 5 Watts at 532 nm

2)  Tsunami S/N: 3941-M1S (07/1998)

       Femtosecond pulsed laser at a repetition rate of 80 MHz, with each pulse having 5 nano Joules per pulse, with a pulse duration of ~100 femtoseconds at a wavelength of 800 nm.  The average power of this laser is 0.4 Watts.

3) TSA-25 S/N: 9667K (10/2000)

      Femtosecond pulsed laser at a repetition rate of 20 Hz, with each pulse having 25 mJ per pulse, with a pulse duration of ~100 femtoseconds at a wavelength of 800 nm.  The average power of this laser is 0.5 Watts.

4) Quanta-Ray Nd:YAG Lasers (20Hz) Lab-130 1772L (09/2000)

      Nanosecond pulsed laser at a repetition rate of 20 Hz, with each pulse having 300 mJ per pulse, with a pulse duration of ~1 nanosecond at 532 nm.  The average power of this laser is 6 Watts.

5) Quanta-Ray Nd:YAG Lasers (20Hz) Lab-150 1773L (09/2000)

      Nanosecond pulsed laser at a repetition rate of 20 Hz, with each pulse having 300 mJ per pulse, with a pulse duration of ~1 nanosecond at 532 nm.  The average power of this laser is 6 Watts.

By filing this form you are acknowledging that the information represented in the Standard Operating Procedure above is completed to the best of your knowledge and you believe this information to be true, accurate, and complete. This SOP should be reviewed prior to each use of the laser or laser systems.    
Operator Review

I have read and understood this procedure and its contents and agree to follow this procedure each time I use the laser or laser system.

Name (print)



Signature



Date

_____________________             ____________________                     _________

Laser Safety Training:

Operator Review

I have completed the online laser safety training as mentioned above. 

Name (print)



Signature



Date

_____________________             ____________________                     _________
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