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1.0
Introduction

A laser produces radiation over a very narrow wavelength band.  If the laser emits in the visible region, then the radiation is perceived as a single colour.  The wavelength of light is usually measured in nanometres (nm). The laser produces a very narrow beam, which diverges very little with increasing distance from the source (unlike a household light bulb which produces radiation comprising many different wavelengths, perceived as white light, and emits in all directions). The low divergence property of lasers means that the laser output is highly directional, forming a pencil-like beam which will still appear as a small spot when shone against a surface even at large distances away.  When considering the safety implications of the laser beam, one of the most important factors is therefore the irradiance (the amount of power in the beam divided by the cross-sectional area of the beam), usually measured in watts per square metre.
2.0
Laser Classification 

Lasers in the UK are classified under the current British Standard, BS-EN 60825-1, according to the beam hazard and the ability to cause biological damage to the skin or eye – the higher the class number, the greater the laser radiation hazard posed by the laser.  The system uses the concept of an Accessible Emission Limit (AEL). The AEL is the maximum amount of radiation that an individual could be exposed to during operation of the laser.  The AEL levels are based on the Maximum Permissible Exposure (MPE) level, the level of exposure below which it is considered biological damage is unlikely to occur.  MPE levels are specified for both the eye and skin as a function of the wavelength of the radiation and duration of exposure.

Class 1

Safe for use under all reasonably foreseeable conditions of use – the accessible emission is always below the maximum permissible exposure value. This class may include lasers which would nominally be in a higher class, but whose beams are confined within a suitable enclosure so that access to laser radiation is physically prevented, such products include laser printers and compact disc players.

Class 1M

Class 1M lasers produce either a large diameter beam, or a highly divergent beam- therefore only a small part of the whole laser beam can enter the eye. The MPE for a Class 1M laser cannot normally be exceeded unless the beam is viewed using magnifying optical instruments. If the beam is refocused, the hazard of Class 1M lasers may be increased and the product class may be changed. 

Class 2  (visible laser beams only)

The eye is protected by the natural aversion responses, including the blink reflex and head movement.  It is presumed that this will be sufficient to prevent damaging exposure, although prolonged viewing may be dangerous.  Class 2 lasers are limited to a maximum output of 1 mW.

Class 2M

A Class 2M laser emits in the visible region in the form of a large diameter or divergent beam. It is presumed that the human blink reflex will be sufficient to prevent damaging exposure, but if the beam is viewed using magnifying optical instruments or for long periods of time, damaging levels of radiation may be reached. 

Class 3R

A Class 3R laser may produce a maximum power output of 5mW or up to five times the emission limit for Class 1 or Class 2 lasers. The laser beams exceed the MPE for accidental viewing, although the risk of injury is low. 

Class 3B

A Class 3B laser may have an output power of up to 500mW and produce light of sufficient intensity to cause eye injury, both from direct viewing of the beam and reflections from shiny surfaces. 

Class 4

Class 4 lasers are of high power, greater than 500mW. The main and reflected beams may cause serious and permanent eye/skin damage and may have sufficient energy to ignite materials.  Exposure of the eye or skin to both the direct laser beam and to scattered beams  must be avoided at all times. 

Issued: 22nd August  2005
Page 1 of 2
Rev 1.0


[image: image1.png]