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1. Introduction
LEDs are a relatively new source of light that is quite different from other existing light sources. This sometimes leads to speculations
about possible risks resulting from some of the LED's characteristics.
In this document, these speculations are examined more closely.

2. Dangers of blue light
High-energy, short-wave blue light is suspected to lead to sleep disorders, damage to the retina and effects on food. Due to
technological reasons, LEDs do really have a certain amount of blue light, which is why these dangers are often attributed to LEDs in
general.

For a holistic consideration it is important:

3. Blue light component of LEDs
It is correct that the light distribution of LEDs shows peaks in the visible blue light component.
At the same time, however, LEDs have a very low radiated energy in the long-wave range (infrared radiation) and in the short-wave
range (ultraviolet radiation). This characteristic is an important reason for the energy efficiency of LEDs.

4. Comparison with other light sources
In order to better understand the context, a comparison with conventional light sources is appropriate.
The following figure shows a comparison between LEDs and a typical metal halide lamp as it is used, for example, in shop applications.

The red line shows the spectrum of the LED, the green line the spectrum of the metal halide lamp.
It can be seen that the LED is higher in a narrow range (area coloured in read). However, in a much larger area (coloured in green), the
values of the metal halide lamp are higher.
See "Comparison of the spectra of different light sources" at the end of this document for more comparison graphics with other light
sources.

to work out the actual blue light content of LEDs -and-_

to investigate the real effects of this proportion of blue light_
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5. Effects on sleep
The blue component of light actually influences the human biorhythm.
This is exactly what Tridonic uses for solutions in the field of "human-centric lighting". With the help of modern LED technology, the
colour temperature can be regulated and adapted to fit the circadian rhythm needs during the day.

6. Risk of damage to the retina
In order to prevent possible risks of damage to the retina, the standard EN 62471 "Photobiological safety of lamps and lamp systems"
defines a number of tests. Tridonic light sources undergo all these tests and are therefore certified and classified.

7. Effects on food
How food exactly reacts to light irradiation is not completely known. Most probably it responds to the entire spectrum. Since LED
mainly produces light in the area effective for the eye, the light energy over the entire spectrum is comparatively small.
But even with regard to the blue component of the light, the values of LEDs are not too high. They are higher than than those of some
other light sources, but still lower than those of conventional high intensity discharge lamps.
The effects of light on the taste of food are difficult to measure because the taste sensation is very subjective.

8. Comparison of the spectra of different light sources
The following graphs show a comparison of LEDs and other common light sources.
Coloured in red are areas in which the LED has higher values, coloured in green are areas in which the other light source has higher
values. It can be seen that the LED has higher values in a rather narrow range. However, particularly in the short wave region (left part
of the spectrum), which is seen very critical and which is considered responsible for colour fading and possible damage to the retina,
the LED has lower values than all other light sources.

...
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8.1. Comparison of incandescent lamp and LED

8.2. Comparison of halogen lamp and LED

...
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8.3. Comparison of compact fluorescent lamp and LED

8.4. Comparison metal halide lamp and LED


