[image: image1.png]Oregon State

UNIVERSITV

Environmental Health & Safety




Enterprise Risk Services  |  Environmental Health & Safety

205 Oak Creek Building  |  Corvallis, OR 97331
Phone: 541-737-2273  |  Fax: 541-737-0909

Enterprise Risk Services | Environmental Health & Safety

Program Name

LASER Standard Operating Procedure (SOP)
Oregon State University
· This procedure shall be read and signed by all persons who use lasers covered by this SOP (see pg 4).

	Laboratory Information

	Principal Investigator
	Date

	Dr Janet Tate
	

	Department
	Location

	Physics
	Weniger 475


All Class 3B and Class 4 lasers must be inventoried with OSU Environmental Health & Safety.   For more information, see:   http://oregonstate.edu/ehs/laser

List all lasers covered by this SOP, and required protective equipment, include the following:

· Laser type
· Manufacturer and model

· Laser class
· Wavelength(s) used
· Required laser protective eyewear OD
· Beam path (open or closed), and controlled areas
	Laser Information

	Lambda Physik KrF pulsed excimer laser (248 nm), Class IV laser, OD 6+ or better eye protection required during operation



	Beam path is open and should be marked off during operation with a warning sign.



	Laser Safety Contacts

	LAB CONTACT
	Janet Tate
	Ph:7-1700

	LAB CONTACT
	Bethany Mathews
	Ph:541-244-0262

	OSU Laser Safety Officer
	(EH&S)
	541-737-2227

	Emergencies
	OSU Public Safety, or 911
	541-737-7000 (OSU emergency)

911 (Corvallis Police)


List all non-beam hazards of this system, and control measures

· Chemical (dyes, solvents, et.), attach MSDS if applicable
· Electrical (exposed HV supplies)

· Laser generated air contaminates (e.g. laser cutters, ablation, etc..)

· Compressed gases or cryogenics

· Fire/ignition sources

· other
	Non Beam Hazards

	· KrF is a highly toxic compressed gas and should only be handled according to the SOP for gas changes. SDS can be found at the following link,
· http://physics.oregonstate.edu/~tatej/TateLabWiki/lib/exe/fetch.php?media=pld:krf_premix_spectra.pdf 

· Attached to the laser is a Halogen filter used during gas changes, occasionally this filter needs to be changed and all safety precautions must be followed during filter replacement.

· The laser uses a high voltage source to generate the laser pulse and great care should be taken when working inside the laser box.

	


	Protective Equipment


	LASER EYEWEAR

	For This Laser…
	…Wear This Eyewear

	Manufacturer/ Model
	Type
	Wavelength(s)
(nm)
	Manufacturer/ model
	Optical Density 
OD
	Remarks

	Lambda Physik
	KrF excimer
	248 nm
	Cascade Laser Corp
	7+
	6+ also sufficient

	
	
	
	
	
	


Other Protective Equipment Required within Nominal Hazard Zone

	Item
	Location
	Usage Condition

	Lab coat
	At lab entrance
	Used\shared

	
	
	


	Operating and Safety Procedures


A. Target area preparation
Targets used for depositions should be polished, prior to placement inside a vacuum, using a figure eight motion combined with series of increasing grit sand paper.  The grit ranges typically used to polish targets is from 400-2000.  Due to the generation of dust during sanding, polishing targets should be conducted inside the fume hood (WNGR 475) while wearing the appropriate PPE (lab coat, nitrile gloves, dust mask, and safety goggles).
B. Startup Procedures (including manufacturer’s recommended steps, the point at which laser protective eyewear must be donned, hazard signs illuminated, other controls in place):

For manufacturer’s recommended steps to operate the laser see chapter 7 of the operations manual located,
http://physics.oregonstate.edu/~tatej/TateLabWiki/lib/exe/fetch.php?media=pld:compex_0300_user_manual_.pdf
The laser cannot be operated without the key switch engaged on the rear panel of the laser.  If the key is engaged then both the red and white lights on the back of the laser will be illuminated and the laser is ready to be armed.  On the laser control panel press the button labeled “Run/Stop” followed by “EXE”, this will arm the laser and the light on the top front of the laser will now be illuminated.  Once the laser is armed OD 6+ or better protective eyewear should be donned and the “Laser In Use” sign at the entrance to the lab should be turned on.  The laser is equipped with a manual shutter which should remain closed at all times except during depositions.  After the laser exit, the laser beam enters an optical tower which is enclosed to both protect the optics from dust and to reduce the amount of scattered laser light entering the room.  The optics tower should remain closed at all times except during cleaning of the optics.
C. Operating procedures (power settings, Q-switch mode, pulse rate, other): for normal use.
· Pulse Rate: 1-10 Hz
· Tube voltage: 19-27 kV

· Laser Energy: 60-600 mJ
D. Shut down procedures:

· Complete shutdown of the laser is not required for normal operation.
· Once a deposition is complete the laser shutter at the front of the laser should be closed to protect from random miss firings of the laser.

· To disarm the laser, on the laser control panel, press the button labeled “Run/Stop”.  The light at the front of the laser will go off to signal that the laser is now disarmed.

· Once the laser is disarmed the “Laser In Use” sign at the entrance to the lab can then be switched off.
E. Special Procedures (alignment, safety tests, maintenance tests, other):

· The laser has an internal energy monitor which is used to determine the frequency of gas changes.  A limiting energy used to decide when to change the gas depends on the needs of the deposition.  For example, if the max energy output of the laser is less than 150 mJ at 27 kV then it might be a good time to change the laser gas.
· A copy of the laser gas change procedure can be found on the top of the laser near the laser control panel as well as by following the link below.

· http://physics.oregonstate.edu/~tatej/TateLabWiki/lib/exe/fetch.php?media=pld:gas_change_20150416.pdf 

· Instructions on laser maintenance which include optics cleaning/alignment, and energy monitor calibration can be found in chapter 8 of the laser operation manual at the following link

· http://physics.oregonstate.edu/~tatej/TateLabWiki/lib/exe/fetch.php?media=pld:compex_0300_user_manual_.pdf
F. Emergency procedures
In case of emergency the laser can be shut down by turning the key switch on the back panel.
	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 (printed)
	Signature
	Date

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


This SOP shall be:

· Read and understood by laser users prior to their initial use of the listed laser.

· Reviewed by all laser users following any modification to the laser or laser system that affects operational parameters.

· Reviewed annually by all laser users.

· This SOP must be readily accessible and available for reference by laser users.

· Modifications to this SOP must be reviewed and approved by the Principle Investigator and the Laser Safety Officer.

	SOP Approvals* 

(for Class 4 Lasers)


This SOP was approved by the PI and LSO:
	· Principal Investigator
	
	Date
	

	· Laser Safety Officer
	
	Date
	


*Required per ANSI Z136.1-2014,  4.4.3.1 “Standard Operating Procedures”, and OSU Laser Safety Manual.
ver. 4/2016
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