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Associated non-Beam Hazards
While beam hazards are the most prominent laser hazards, other hazards pose equal or possibly greater risk of injury or death. These hazards must be addressed in the Activity Hazard Document (AHD) for the laser operation where they apply. 

Electrical Hazards 

Most lasers contain high-voltage power supplies and often large capacitors or capacitor banks that store lethal amounts of electrical energy. In general, systems that permit access to components at such lethal levels must be interlocked; however, during maintenance and alignment procedures, such components often become exposed or accessible. This has caused numerous serious and some fatal shocks at other

research facilities. 

Electrical Safety Guidelines

     • No one should work on lasers or power supplies unless qualified and approved to perform the specific tasks.

     • Do not wear rings, watches, or other metallic apparel when working with electrical equipment.

     • Do not handle electrical equipment when hands or feet are wet or when standing on a wet surface.

     • When working with high voltages, regard all floors as conductive and grounded.

     • Be familiar with electrocution rescue procedure and emergency first aid.

     • Prior to working with electrical equipment, de-energize the power source. Lock and tag out the disconnect switch in accordance Lockout/Tagout.

     • Check that each capacitor is discharged, shorted, and grounded prior to working in the area of the capacitors.

     • When possible, use shock preventing shields, power supply enclosures, and  shielded leads in all experimental or temporary high voltage circuits.

Common Hazards Encountered When Working With Electrical Equipment

     • Uncovered electrical terminals

     • Improperly insulated electrical terminals

     • Hidden power up/on warning lights

     • Lack of personnel training in CPR (this and first aid training is offered at the Lab)

     • Buddy system not being practiced during maintenance and alignment work

     • Non earth-grounded/improperly grounded laser equipment

     • Excessive wires and cables on the floor that create fall/trip hazards

Laser Dyes 

Laser dyes are often toxic and/or carcinogenic chemicals dissolved in flammable solvents. This creates the potential for personnel exposures above permissible limits, fires, and chemical spills.

 Frequently, the most hazardous aspect of a laser operation is the mixing of chemicals that make up the laser dye.  In addition, hazardous-waste-disposal concerns need to be addressed.

Compressed and Toxic Gases

Hazardous gases maybe used in laser applications, i.e., excimer lasers (fluorine, hydrogen chloride). The AHD should contain references for the safe handling of compressed gases, such as seminic restraints, use of gas cabinets, proper tubing and fittings, etc. 

Cryogenic Fluids

Cryogenic fluids are used in cooling systems of certain lasers, and can create hazards situations. As these materials evaporate, they can create oxygen deficient atmospheres and an asphyxiation hazard by replacing the oxygen in the air. Adequate ventilation must be provided. Cryogenic fluids are potentially explosive when ice collects in valves or connectors that are not specifically designed for use with cryogenic fluids. Condensation of oxygen in liquid nitrogen presents a serious explosion hazard if the liquid oxygen

comes in contact with any organic material. While the quantities of liquid nitrogen that may be used are usually small, protective clothing and face shields must be used to prevent freeze burns to the skin andeyes.

Radiofrequencies (RF)

Some lasers contain RF excited components as plasma tubes and Q switches. Unshielded and loosely tightened components may allow RF fields to leak from the device and expose staff. 

Ergonomics

Ergonomic problems can arise from a laser operation by causing awkward unique arm and wrist positions.

If such repetitive deviations occur for prolong periods of time, medical problems such as repetitive strain injuries may arise

Seismic Safety

It is lab policy to prevent the loss of life and to minimize the risk of personal injury, program interruption, and property damage due to earthquakes. To support this goal, all laser users need to view their laser setup for compliance with seismic safety guidelines. Examples would be fastening electronic racks to the floor or walls, and racks on casters having at least two locking wheels. When possible, heavy laser equipment should be bolted down Fumes/Vapors/Laser Generated Air Contaminants (LGAC), from Beam / Target interaction

Air contaminants may be generated when certain Class 3b and Class 4 laser beams interact with matter.  When the target irradiance reaches a given threshold of approximately 10 to the 7th W/cm2 target materials, including plastics, composites, metals, and tissues, may liberate toxic and noxious airborne contaminants. In other words, when laser beams are sufficiently energized to heat up a target, the target

may vaporize, creating hazardous fumes or vapors that may need to be captured or exhausted. 

When targets are heated to very high temperatures, as in laser welding and cutting, an intense bright light is emitted. This light often contains large amounts of short wavelength or blue light, which may cause conjunctivitis, photochemical damage to the retina, and/or erythema (sunburn-like reactions) in the skin. 

Plasma Emissions

Interactions between very high power laser beams and target materials may in some cases produce plasmas. The plasma generated may contain hazardous “blue light” and UV emissions, which can be an eye and skin hazard.

UV and Visible Radiation

UV and visible radiation may be generated by laser discharge tubes and pump lamps. The levels

produced may be an eye and skin hazard.

Explosion Hazards

High pressure arc lamps, filament lamps, and capacitors may explode if they fail during operation. These

components are to be enclosed in a housing which will withstand the maximum explosive forces that may

be produced. Laser targets and some optical components also may shatter if heat cannot be dissipated

quickly enough. Consequently, care must be used to provide adequate mechanical shielding when

exposing brittle materials to high intensity lasers.

Ionizing Radiation (X-rays)

X-rays could be produced from two main sources, high voltage vacuum tubes of laser power supplies such

as rectifiers, thyratrons, and electric discharge lasers. Any power supplies which require more than 15

kilovolts may produce enough x-rays to be a health concern.
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