Types of Lasers
· There are many types of lasers available for research, medical, industrial, and commercial uses.  Lasers are often described by the kind of lasing medium.
	· Solid-state lasers
	· Gas lasers

	· Semiconductor lasers
	· Chemical lasers

	· Other types of lasers
	· lDye lasers

	
	· Metal-vapor lasers


· Lasers are also characterized by the duration of laser emission (continuous wave or pulsed laser).  A Q-Switched laser is a pulsed laser which contains a shutter-like device that does not allow emission of laser light until opened.   Energy is built-up in a Q-Switched laser and released by opening the device to produce a single, intense laser pulse.  

· Continuous wave (cw).

· Single pulsed (normal mode).
· Single pulsed q-switched.
· Repetitively pulsed.
· Mode locked.     
Classifications of Lasers
Lasers have been classified with respect to their hazards based on power, wavelength, and pulse duration:
· Class 1 
1. Not capable of emitting in excess of the Class 1 Accessible Emission Limit (AEL) (Note: AEL's vary by laser wavelength and pulse duration). 

2. Most lasers in this class are lasers which are in an enclosure which prohibits or limits access to the laser radiation. 

3. Not capable of producing damage to the eye (unless disassembled). 

4. CD Rom players are an example of a Class 1 laser product. 
· Class 2
1. CW and repetitive-pulse lasers in the visible region of the spectrum (0.4 to 0.7 mm) which can emit accessible radiant energy exceeding the Class 1 AEL for the maximum duration inherent in the laser, but not exceeding the Class 1 AEL for any pulse duration < 0.25 s and not exceeding an average radiant power of 1 mW. 

2. The output of the laser is not intended to be viewed. 

3. An example of a Class 2a laser is a supermarket point-of-sale scanner. 
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· 
Class 3a 
1. Have output between 1 and 5 times the Class 1 AEL for wavelengths shorter than 0.4 mm or longer than 0.7 mm, or less than 5 times the Class 2 AEL for wavelengths between 0.4 mm and 0.7 mm. 
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Is only a hazard if collected and focused in the eye.   

3. Most laser pointers are 3a lasers
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· Class 3b 
1. Ultraviolet and infrared lasers and laser systems that can emit accessible radiant power in excess of the Class 3a AEL during any emission duration within the maximum duration inherent in design of the laser or system, but that - cannot emit an average radiant power in excess of 0.5 W for greater than or equal to 0.25 s or cannot produce a radiant energy greater than 0.125 J within an exposure time > 0.25 s. 
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2. Visible or near-infrared lasers or systems that emit in excess of the 3a AEL but that cannot emit an average radiant power in excess of 0.5 W for greater than or equal to 0.25 s and cannot produce a radiant energy greater than 0.03 Ca J per pulse. (Ca is a correction factor that increases the maximum permissible exposure values in the near infrared spectral band based upon reduced absorption propertied of melanin pigment granules found in skin and in the retinal pigment epithelium). 
3. Is a hazard if the direct or reflected beam is viewed. 

· 
Class 4 
1. Limits exceed Class 3b limits. 

2. Direct and reflected exposure can cause both eye and skin injury. 

3. Class 4 lasers are also a fire hazard. 
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Note: 
A classification label will be found on the laser housing.  This label provides important information on the hazard of the laser.
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