
NATURE OF LIGHT IN THE ATMOSPHERE

INTRODUCTION TO LIGHT AND RANGE

All electromagnetic radiation is light, bur the human eye can only detect a small portion of this radiation called 
visible light Cone-shaped cells in our eyes act as receivers tuned to the wavelengths in this narrow band of the 
spectrum. Other portions of the spectrum have wavelengths too large or too small and energetic for the biological 
limitations of our perception.

The visible light spectrum is the segment of the electromagnetic spectrum that the 
human eye can view. 



As the full spectrum of visible light travels through a prism, the wavelengths separate into the colours of the rainbow 
because each colour is a different wavelength. Violet has the shortest wavelength, at around 380 nanometers, and red 
has the longest wavelength, at around 700 nanometers.

Hence, radiation that has shorter wavelength than violet light is called “ultraviolet” and radiation with longer wavelength 
than red light, “infrared”.

But… what is wavelength?
The wavelength is the spatial period of a periodic wave, that is to say, the distance in the direction of propagation of a 
periodic wave between two successive points at which the phase is the same (at the same time). In a more visual way, 
the wavelength is the distance over which the wave’s shape repeats.
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Conversely, shorter wavelenght implies more powerful radiation and the shorter the wavelength, the greater the danger 
to living things.

So… how is the power transmitted?
The power received from a light source per metre squared is called Intensity (Cd).

The intensity of the light to an observer from a source is inversely proportional to the square of the distance from the 
observer to the source.

The Inverse Square Law shows that as the distance (r) from a light source increases, the intensity (I) of light decreases 
multiplied by 1/r2. Thus, closer a light source brighter it is.

We already know that the intensity decreases with distance due to the Inverse Square Law.

And how does the external factors affect the range?
Attenuation is the gradual reduction in the intensity of a signal or a beam of waves which is propagating through a ma-
terial.

The absorption of waves depends on several factors such as the frequency, the medium, wavelength, and concentration 
of the absorbing medium. Light waves can propagate through a perfectly transparent material without any reduction in 
the amplitude. In practice, transparent glasses permit the light waves to pass through them with a relatively low reduction 
in the amplitude (around 9%). However, light waves passing through highly opaque mediums lose their total amount of 
energy and eventually disappear.
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Visible light largely passes (or is transmitted) through the at-
mosphere.

The ability of the atmosphere to allow radiation to pass throu-
gh it is referred to as its Atmospheric transmissivity (T).

Transmittivity values close to 1, represent 100% transmittan-
ce, indicating all radiation is able to pass through the atmos-
phere. Conversely, values close to 0 indicate that all radia-
tion is blocked, and no radiation is able to pass through the 
atmosphere.

In the Aids to Navigation domain, this parameter is important 
because the range of a light should be associated to a defi-
ned Transmissivity factor, being T=0,74 and T=0,85 the most 
common values considered.

Did you know that the atmosphere also deviates the light?
Atmospheric refraction is the deviation of light from a straight line as it passes through the atmosphere due to the variation 
in air density as a function of height.

As will be exposed in the following articles, all these concepts have important consequences over the range of 
a light.
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