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Nature of Light and Reflection
Dr. Werner Nater, Project Manager "Science meets Dharma", Tibet Institute Rikon, Switzerland

1. Nature of Light %53 ==<&s

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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Light is something absolutely basic in nature and many religions say, that at the very
beginning of all, light came into the former dark world.
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Science has no final answer on the question what light essentially is, but has learned by
a lot of observations and experiments, how the light works in nature.
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They found out how fast the light travels
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Opticians can give you glasses for seeing more clearly and so correct the dysfunction of
your eye.
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Many technical applications have been invented in connection with light like telescope,
magnifier, microscope, Laser, glass fiber for telecommunication etc.
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Beginning of all light: Big Bang, the birth of the universe13700‘000°‘000 years ago
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Our light source: The sun :’%‘&'ﬁﬁ@u@:@q«‘ %'341

Volcanism: First light source on earth f@q@&ﬁ ﬁ&'&&'&'ﬁ@'@@;’@:«'ﬁ:m
Lightning: Second light source on earth Fara@a g{&'&a'&'\'@'qéiﬁawqﬁ&m
Fire: Third light source on earth %I }{N‘N&'Xﬁ'@'q§t\'@t\wq§&'fd1

Most impressive for early human beings: Celestial and atmospheric light as natural light
sources.
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Terrestrial light ﬁsm&'“q'ﬁ] Incandescence (Fire)  sm=asgay { &1‘1
Atomic particle reactions 5@@5'«@1&@'@;’@
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(Artificial) light sources qﬁm’&‘&’ﬁq@'@@:@:ﬁ

2. Light propagation %53 @a5a|

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 behave 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 another. 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 travels with different speeds.
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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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Facts about Light: %53=Xx=3

Light (photons) travels in vacuum with a speed of approximately 300'000 km/s. This is
the highest speed possible in the universe. (e.g. light from our sun travels for
approximately 8 minutes until it reaches us).
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In absence of a mass, light travels on a straight line
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Light is interpenetrating without distortion
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White light is the composition of all rainbow colours.
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A certain colour described with the model of electromagnetic waves has a specific
wavelength: eg.red 800 nm, yellow 600 nm, blue 400 nm
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3. Reflection ngTq{I

A normal is a vertical line to the mirror in the point, where
the incident ray hits the mirror
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The angle of incidence (i) is the angle between the
incident ray and the normal.
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The angle of reflection (r) is the angle between the
reflected ray and the normal.
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i = angle of incidence

r = angle of reflection

mirror

Photons behave like carrom board disks. They are reflected so that the angle of
incidence equals the angle of reflection.
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Law of Reflection &ayaZRa)5sRa|

The angle of incidence equals the angle of reflection: i=r
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Incident ray, normal and reflecting ray form one plane normal to the mirror
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Applications:
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4. Refraction q@q’@ﬂ

The speed of light in glass or in water is less than in air.
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Glass or water is a denser medium. «ﬁmw&'@a'qgﬁw&'gqif’iﬁ]
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Air is a less denser medium. éﬁ%ﬂgﬁﬁ&gﬂiﬁ&iﬂ

If light enters a denser medium or a less-denser medium, it changes direction.lt is refracted.
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The angle of incidence (i) is the angle between the incident ray and the normal
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The angle of refraction («) is the angle between the refracted ray and the normal.
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If the ray of light comes from water into air, the angle of refraction is bigger than the
angle of incidence.

Law of Refraction q@qqﬁ&ng@am

+ When a ray of light enters a denser medium (glass or water), it is bent (refracted)
towards the normal. a<i
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« When a ray of light enters a less denser medium (air), it is bent (refracted) away from
the normal. a>ii
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Rainbow  azq
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