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In this book you’ll see
some words shown in bold.
These are described on the
glossary page at the back
of the book.
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WHAT IS LIGHT?


Light is a type of energy.


Every day we are surrounded by light. Even on the
darkest night we can usually see a little bit of
light, from a twinkling star or a glowing screen.
But what actually IS light? And what is it
made of? Light is a type of energy, like heat
or electricity.


Give us a wave!


Light energy travels in the form of waves.
These are like the waves in the sea,
but a lot smaller.


Buzz


Scientists also call light electromagnetic
radiation. This is because a light wave is made
up of both electric and magnetic vibrations.


Did you
know?


The scientific study of light
is called ‘optics’. Technology
such as digital cameras and
wireless computer mice
were developed using the
science of optics.
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Wait! There’s more ...


However, light waves aren’t the end of the story.
In some experiments, light behaves more like particles, or
bits of stuff. Scientists call these bits of light photons.


Can you pass me


a particle?


Unlike most ‘stuff’, photons
have no mass. You couldn’t
collect them in a box. So light
isn’t quite like anything else.
A bit like a wave, and a bit
like a particle, light is unique.


Err?


CONTAINS
100%
LIGHT



POP QUIZ!


The light you can see isn’t the only
sort of light. There are other types
of electromagnetic waves that our
eyes can’t detect. Can you guess
which of these three things is
NOT a type of light?



Read more
about types of
light on pages
24-25. Answers
on page 28



1. Microwaves


2. Radio waves


3. Sound waves
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Sources of Light


Light can be made or reflected.


Some things give out light, like
the sun or a torch. These are
called ‘light sources’. Light
sources can be natural, like
the sun, or man-made, like a
lightbulb. Other things bounce
light off them, but do not make it
themselves, like the moon. This is
called reflecting.


Let there
be light!


Light is made when one type of
energy is changed into another
type. The lightbulbs in your house
change electrical energy into light
energy. Fire gives off light by
changing chemical energy
into light energy.


Find
the light


How many different light
sources can you spot
in this picture?
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Our super source


Our biggest natural light source is the sun, the
star at the centre of our galaxy. A huge ball of
burning gas, it lights up the earth from
150 million kilometres away.


Light comes
from the sun ...


Moon mirror


Although the moon can look
very bright, especially when it
is full, it doesn’t make its own
light, so it isn’t a light source.
The light we see comes from the
sun, and bounces off the moon
like a mirror.


... Light then bounces off the
moon and travels to earth


FACT ATTACK



Who’s the daddy?


It’s the biggest thing in our solar
system, but our sun is quite puny
compared to other stars in the universe.
Scientist have found a star they have
called R136a1 that is 10 million times
brighter than our sun!


Find out more about
reflecting on page 14
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Light on the move


Light travels very fast in straight lines.


Light is the fastest thing in the
universe. It travels incredibly
quickly, at 300,000 km per
second. This is so fast it seems
instant to us. Light from
the sun takes only
8 minutes to reach
earth – even though it
comes from 150 million
kilometres away!


Give it a go!


Prove that light travels in straight lines. Collect
four pieces of card, and cut a small hole in
the centre of three of the pieces. Use some
modelling clay to stand the cards vertically in a
row. Put the one without a hole at the far end.


Place a bright lamp or torch at the front end of
the row of cards. If the holes are all perfectly
lined up, a straight beam of light should reach
the final card. To best see the effect, do this in a
dark room.


Pin hole in card only allows
small beam of light through


Modelling clay
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Straight forward


Light travels in straight
lines, called rays. Rays can
spread out, but they can’t
go around corners. It’s
sometimes possible to see
light spreading out in rays
when the sun is shining
from behind clouds or
mountains.


I’ve already
watched all the in-flight
movies and there’s still
a million years to go...


Light years


Although 150 million kilometres
sounds very far, our sun is
quite close compared to other things
in space. Distances in space can be so big, that they are often measured in
light years. This is a measure of distance that is equal to – yep, you guessed
it – how far light travels in a year. In comparison, it would take a passenger jet
over a million years to travel the same distance.



Light beam
passes through
holes in card ...


... before
striking 4th
card
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LIGHT


and


MATERIALS


Light can travel through some materials,
but not others.


I can see
clearly now


Transparent materials like
glass are very useful to us
in our day-to-day lives. They
allow light to pass through
without scattering the
rays, which means we can
see images through them
clearly. This makes them
useful for windows, lenses,
or packaging when we need
to see what is inside.
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FACT ATTACK



See through me


Some animals have translucent
body parts, making it harder for
predators to catch and eat them.


We are surrounded by a
transparent material all
the time ... what is it?


Answer on page 28



Only outlines


Translucent material lets some light through,
but it partly blocks or scatters the light rays
so objects can’t be seen clearly. Think of
tissue paper. You can see outlines and
shadows through it, but not details.
Translucency often depends on how thin
or thick a material is, for example paper is
more translucent than card.


Reflect or absorb


Opaque materials do not let any light pass through them.
They block light, either by absorbing or reflecting it. Shiny
materials like metal foil reflect a lot of the light that hits
them. Dull materials such as wood absorb the rays.


NO ENTRY
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WHAT ARE SHADOWS?



Shadows are made when light is blocked.


Remember how light can only travel in straight lines?
When a light ray is blocked by an object, it can’t
bend around it, so it creates a shadow.
This is a dark area the same shape
as the object blocking it.


Shadows aren’t spooky
unless something spooky
makes them!


FACT ATTACK



Size and Shape


Shadows are always the same shape
as the thing that is making them, but
they aren’t always the same size.
Their size depends on the angle that
the light is falling. This is why your
shadow is short at midday when the
sun is right above, but looks like it
belongs to a giant at sunset, when
the sun is at an angle!



































