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Introduction: 

A 30 keV Mott polarimeter operates in the Source Lab (EEL 118) for pre-qualification and analysis of photocathode material.  The hazards associated with this polarimeter include radiation hazards from 30 keV electrons striking metals and causing x-rays, electrical hazard from the high voltage and other voltage supplies, and laser hazard from the drive laser.  These hazards and their mitigation will be addressed in this SOP.  
Radiation hazards:  

Electrons accelerated to 30 kV in a vacuum will emit x-rays upon impact.  X-rays will not penetrate the steel walls of the chamber, and surveys at operating current have shown that the x-rays do not penetrate the high voltage ceramic and glass window. 
Radiation Hazard Mitigation: 
· Personnel from the Radiation Control Department surveyed the area around the micro-Mott polarimeter and found that at the nominal operating parameters with voltage up to 32 kV and current up to 14 nA, no radiation was present outside the vacuum chamber. If higher currents are desired, Radiation Control personnel will be contacted to conduct a new survey before operating the polarimeter at higher currents. 

Electronic hazard: 

· A Spellman 30 kV voltage source, with 0.33 mA current capability provides bias for the polarimeter.  This is a class 1 electronic system.  
· Various voltages of up to +/- 400 volts will be applied to the electrostatic optics. Anticipated currents are less than 5 mA, making this a class 1 electronic system 

· Channeltron detectors will be biased at ~2000 V. Again, the current draw will be less than 5 mA, making this a class 1 electronic system. 
Electronic Hazard mitigation: 

· The high voltage source will be connected to the high voltage ceramic with the source de-energized (120 V power plug removed from the wall and in control of the person making the connection).  After connection, the high voltage cable will be protected from accidental contact by surrounding the high voltage lead with a metal protective shroud.  This is Mode 1 work on a class 1 system. 
· Before making contact with the high voltage leads which have been at high voltage, the power supply will be dialed down to zero, the key turned to the off position, the wall power disconnected and the leads will be grounded using a grounding rod. 

· All electrostatic optics voltages will be connected or disconnected while the power supplies are de-energized using the switch on the power supply.  Again, Mode 1 work on a class 1 system. 
· All channeltron voltages are supplied through SHV connectors to the power supply, and to military specification connectors rated appropriately for the voltage at the connection to the polarimeter.  All connections will be made with the equipment is de-energized at the supply, making it Mode 1 work on a class 1 system.  

Laser Hazards:

· The laser used will be either 780 nm or 860 nm, with maximum power less than 2 mW, making a class 3a system, which is marginally unsafe.  
Laser Hazard Mitigation: 
· The area will be posted with the warning sign for the 3a laser, indicating not to stare at the beam and not to use optical aiding devices.

· Do not combine low power beams.  
· Do not look directly into the beams. 

· Those aligning the laser system will be trained with Laser Safety Orientation. 
Training requirements: 

· Training on this SOP

· Personnel aligning the laser system will be trained with Laser Safety Orientation.  

Emergency procedures: 

· In the event of an electrical shock

· De-energize the power supply

· Call 911 for serious injury

· CPR/AED if necessary

Other first aid/medical response if necessary

· Appendix A:
Task Hazard Analysis Worksheet

Date 11/1/2006  Page 1 of  1 Frequency of use: routine
	Complete all information. Use as many sheets as necessary

	Task location: EEL 118
	Task Title: Operation of Micro Mott Polarimeter

	Division: ACC
	Prepared by: Marcy Stutzman

	Department: Source
	Reviewed by:

	Supervisor: M. Poelker
	Approved by 


	Sequence of Job Steps
	Potential Hazards
	Safe Procedures/Practices/Controls
	Risk Code: Unmitigated
	Risk Code  mitigated

	Align low power laser
	Laser eye injury
	Using low power (<2 mW) class 3a marginally unsafe lasers
	II:B = 1
	I:B = 0

	Tune electrostatic optics
	Voltages up to ‑360V applied
	All electrical connectors are connected while de‑energized, insulated when powered 
	III:C = 3
	I:B = 0

	Apply high voltage from 30 kV supply: electrical risk
	High voltage shock potential 
	High voltage leads are isolated, current on power supply limited to less than 0.33 mA making it a class 1 electrical system
	IV:B = 3
	I:B = 0

	Apply high voltage: radiation risk
	30 kV electrons will cause x-ray non-ionizing radiation
	Rad Con surveys indicated that at the maximum possible voltage of 32 kV and currents up to 14 nA, no radiation was detectable. If higher currents are needed, another survey will be requested. 
	II:C = 2
	I:B = 0

	Count electrons with channeltrons
	High voltage applied to  channeltrons
	All electrical connections with SHV connectors at supply, into high voltage rated connector at vacuum chamber
	III:C = 3
	I:B = 0


Appendix B
 ENVIRONMENTAL ASPECTS CHECKLIST  

ASPECTS:  The environmental aspects associated with this project are:  
	Aspect Category (air, wastewater, haz waste, solid waste, spill potential energy/nat. resources, other)
	Aspect
	Significant? (Y/N)
	Engineering Control (if needed)

	Discharge to air
	Roughing pump
	N
	Dry roughing pumps are used.  No oil or vapor discharge.

	Discharge to sewer
	none
	
	

	Hazardous material transport , use, storage
	none
	
	

	radioactivity
	Prompt radiation
	n
	admin control: rad con survey has been conducted

	signficant power /utility use
	none
	
	


Appendix C: 

Trained operators

The following individuals have been trained on this SOP and are qualified to operate the micro-Mott polarimeter:

	Name
	Signature
	Date

	Marcy Stutzman
	
	

	James McCarter
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