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We can see light with our eyes. Almost every animal can see or feel light and almost every plant lives

from light.
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But what is light?
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Light has many different aspects and the cultures and religions all over the world and through all
centuries created very different explanations for what is light.
Light is still one of the greatest mysteries.
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Science has no final answer on this question what light essentially is, but has learnt by a lot of

observations and experiments, how the light works in nature.
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With this knowledge engineers constructed telescopes to magnify what is too far away to see it

clearly. For example to observe the life of timid, wild animals, or to control ships on the see, or find

out, that on the moon are mountains and valleys quite like on Earth, or even to observe galaxies in
the cosmos.
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Professional Telescope

The Andromeda Galaxy
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The engineers also constructed microscopes to magnify what is too small to see with naked eyes.
And so found out a lot about the life of insects and other small animals, or about bacteria and their
strange work in the Earth and every living body, or about the cells we and all plants and animals are
composed of.
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Simple Microscope
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Cells of a plant with Chlorplasts

But they also found out how to make light out of electricity and vice versa to produce electricity out of

light.
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Photovoltaic power plants produce electricity directly from sun light
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They found out how fast the light travels.
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They learned to identify chemical elements by only there light, using spectrometers.
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Opticians can give you glasses for seeing more clearly and so correct a disfunction in your eye.
etc. etc.
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Light is something absolutely basic in nature and many religions say, that at the very beginning of all,
the light came into the former dark world.
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Of course science has models to describe the nature of light. Two models exist side by side and we
have to decide for one or the other, depending on the experiment we want to do.
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These two models are:

1. Light is an electromagnetic wave, composed of an electrical field and a magnetic field oscillating
very fast. Waves a bit like waves on the water, but invisible unless they hit our eyes directly.

2. Light is composed of light-particles, so called "Photons" which fly through the space. If they hit a
suitable material, they kick out electrons from the atoms and can produce electricity.
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One fundamental law, which the light follows, is that it always takes the fastest way to travel from
one point to an other. This is not always the geometrical shortest way, meaning the direct straight
line. But it chooses the way that takes the shortest time to travel. Many strange behaviour of the light
can be explained with only this rule.
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In different material the light namely travels with different speed.
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So if the light remains in the same gas or in the same material like water or glass, then the light
travels on a straight line. But as soon as there is a change in material, it curves or refracts, that
means, it changes its direction.
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This can be illustrated when we imagine the following situation:
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A lifeguard at a beach (A) sees a person in distress in

’ the water (B). He has to help as fast as any possible.
™ ! : Because he can run faster than he can swim, he will
- | not run and swim on a direct line from A to B, but he
"-L,. 1L IEE I;]H_GI'EI Haid will spend a little more time to run farther on land and

I .'E'-. o I } i swim a shorter distance in the water. The direct way is
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We will learn more about that, when we discuss light refraction.
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But first we want to speak about the eyes, our wonderful organ to
perceive light.
NS ~ ~

&q’qwx’ﬁﬂ'&x’ﬁ':'%3'§q'§'§x'nqﬂ SF RN £ FN S SRS )

We will learn where the light comes from and where it is going to.
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We will discuss the question why we see colors and what the colors
are in science.
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We will speak about reflections on water and in mirrors.
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We will see how magnifiers, telescopes and microscopes work
by using refraction.
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