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1 Introduction

The Commission on Radiological Protection (SSK) notes with great concern the increase in
dangerous dazzle attacks with powerful laser pointers. Among those affected are pilots,
motorists, football players, referees and spectators at football matches.

In the period from 1 January to 26 November 2010 260 laser attacks on commercial aircraft
were reported to the Federal Aviation Office, with the highest number of attacks in the month
of August (53). There were 38 notifications in September and 40 in October. 183 of the 260
attacks took place in Germany. In 2009, a total of 36 attacks were reported to the Federal
Aviation Office, 31 of them in Germany. 25 out of the 36 attacks were reported after the
introduction of a reporting obligation at the end of October 2009 (Federal Aviation Office
2010).

The consequences of the misuse of lasers have been known for decades. Depending on their
output power, wavelength, beam cross-section and type of system (continuous/pulsed output)
misuse may cause dazzling effects, irreversible retinal damage and even permanent blindness
and burns. Provisions have been adopted to regulate the purchase and safe use of lasers.
However, these provisions do not adequately address the current situation. The current
potential threat can be attributed to three factors:

- development of small semiconductor lasers (laser diodes) with high output power and
wavelengths in the green, blue and ultraviolet spectral ranges,

- operation of strong semiconductor lasers by battery power, so that they can be used as
mobile sources,

- easy availability of powerful semiconductor lasers via the internet.

2 Recommendation

The Commission on Radiological Protection strongly recommends regulating by law the
possession and purchase of laser pointers of the classes 3B and 4 (according to DIN EN-
60825-1 2008) in order to avoid misuse.

Due to their hazard potential class 3B and 4 laser pointers could be categorised as weapons.

3 Justification

Laser devices emit coherent, electromagnetic radiation in the optical spectral range between
180 nm and 1 mm of wavelength with low beam divergence. Due to these particular
characteristics, lasers are used in various areas, e.g. in CD and DVD players, optical drives of
computers, laser pointers for presentations, to measure distances and speed, in medical laser
scalpels and in cutting and welding tools.

The hazards lasers pose to human health have been known for more than 50 years. Besides
potential skin damage, there is a particular risk to the eye, as strong laser radiation can
immediately cause burns on the retina and even complete blindness. For an overview of health
risks associated with lasers, please refer to earlier position papers by the Commission on
Radiological Protection (SSK 2000, SSK 2005) and a critical assessment of laser
classification (Reidenbach et al. 2003).
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Lasers are categorised according to their hazard potential in laser classes 1, 1M, 2, 2M, 3R,
3B and 4 (DIN EN 60825-1 2008):

Class 3B:  The accessible laser radiation is dangerous to the eye, often also to the skin. The
laser radiation of class 3B laser devices poses a threat to the skin if the maximum
permissible exposure (MPE) value is exceeded.

Class 4: Class 4 laser devices are high-power lasers with an output power exceeding the
accessible emission limit (AEL) value for class 3B.

The accessible laser radiation is very dangerous to the eye and dangerous to the
skin. Even scattered radiation may be dangerous. The laser radiation may also
represent a fire or explosion risk hazard. Therefore, before class 4 laser devices
are used, checks must be carried out to ensure that adequate measures have been
taken to minimise the risk of fire and explosions. Also see Articles 10 and 16 of
the accident prevention regulations on laser radiation (BGV B2).

The limit values for accessible radiation for a particular laser class depend on wavelength and
are different for pulsed and continuous radiation. Other criteria may apply as well. The limit
value for laser class 3B for continuous radiation with wavelengths between 315 and 10° nm is
500 mW.

From class 3B up, laser radiation can immediately — i.e. within fractions of a second — cause
retinal damage, since the eye lens focuses the radiation on the retina, causing local
overheating and irreversible tissue damage. The blink reflex, which is estimated to take 0.25
seconds according to DIN EN 60825-1, does not provide protection, as the majority of people
tested take even longer to close their eyes (Reidenbach et al. 2003).

Besides retinal damage visible laser radiation can also have a dazzling effect, resulting in a
temporary loss of vision (on glare risks see SSK 2006). The rapidly increasing number of
laser dazzle attacks on pilots and drivers has given rise to concerns that this may pose serious
threats, e.g. if pilots become unable to control their plane. The fact that the pupils of pilots are
dilated during night flights constitutes an additional risk. Helicopter pilots face particular
threats, because they fly at low altitudes and with low speed, which makes them an easier
target. In addition, unlike airports, often sites for the take-off and landing of helicopters are
not large, fenced-off spaces. Laser beams can therefore take effect over short distances with
minimal beam expansion.

Less spectacular attacks which are, however, no less dangerous for the people concerned are
carried out during sporting events and other public gatherings. Groups at risk also include
drivers of railway vehicles, lorries and cars and any person that is exposed to strong laser
radiation. It is therefore very difficult to clearly define the circle of those potentially at risk.

Dazzle attacks on individuals can take place under very diverse circumstances. It must be
expected that the frequency and severity of these attacks will continue to increase because the
lasers sold are becoming ever more powerful and cheaper. Various manufacturers are offering
class 3B and class 4 lasers operating in the green and blue spectral ranges on the internet
(albeit giving the output power rather than specifying the respective classes).
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