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A Magnetic
Light Show
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The northern lights' glow” near Fairbanks®, Alaska®.
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n the far northern part of Earth, you might see the

northern lights. It has to be a dark, clear night. You

have to be far away from city lights. Then, if the
time is right, the sky may glow with the greens and
reds of the northern lights.

You may not be in the right place to see the northern
lights. But you have seen the force that causes them—
magnetism—in action. Magnetism is a force that

pushes or pulls on things.

This is a book about magnets and magnetism. A
magnet is an object that has the power to pull things
toward it. Did you think that magnets were just holding
notes on your refrigerator door? Not so. Read on to see

how magnets and magnetism work all around us.




Chapter 1
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Magrets and Magnetism:

The Invisible Force
REGEFIREME . BRI

If you tried balancing’ like this with your friends, what would happen?
You'd fall, of course! Why don t these tiny acrobats? fall? They have a
spectal invisible quality’—called magnetism.

1. balance v RIFE@

2. acrobat




at is special about magnets?
Magnets have the power to attract',
or pull, things made of iron and

certain other metals.

The pull of a magnet is an invisible force. You
cannot see any strings’ or wires’. You can only
observe movement. You see the magnet pull an
object toward it. If you hold the magnet or the
object, you can also feel the pull. An object that

is pulled by a magnet is magnetic.

What Is Magnetic?

What kinds of things are magnetic? As you
know, iron objects are magnetic. So are objects
made of steel. That’s because steel is made

from iron.

What objects in your home are made of iron or
steel? You can probably guess some of them:
paper clips®, the refrigerator door, knives, tools.

All of these objects can be pulled by a magnet.

1. attract ) &
2. string " Mg
3. wire n SR%
4. paper clip Bl £t




The magnet’s force works through the paper. It attracts the paper clips underneath®.

What a Magnet Can Do

A very strong magnet can pull an object
from far away. When a magnet is weaker,
the object must be closer to be pulled by
the magnet’s force.

What if something lies between the
magnet and a magnetic object? Can

the force of the magnet be felt then?
The answer depends on two things: the
strength of the magnet and the material'

that lies between.

For example, the force of a refrigerator

magnet can work through a piece of paper.

That’s why it’s used to hold up paper notes.

But the force may not work through several
sheets’ of paper. That requires a stronger

magnet.

Pull and Push

A magnet will attract a magnetic object.
But what happens if you place two
magnets together? You might feel the
magnets attract each other. Or you might
feel them repel3, or push away, eacl_l other.

1. material . 7
2. sheet P —of (4% )
3. repel ) HEF
4. underneath adh: AETH



When will magnets attract each other?
When will they repel each other? The
answers depend on the positions of the
magnets’ poles'. A pole is an area of a
magnet where its magnetism is strongest.
Each magnet has two different poles.

From Pole to Pole
Every magnet has a north pole and a south
pole. Like poles repel each other. Unlike

poles attract each other.

If you hold the north pole of one magnet

near the north pole of another magnet,

then the like poles will be next to each
other. You will feel the magnets repel, or

push away from each other.

If you hold the north pole of one magnet
near the south pole of another magnet,
then the unlike poles will be next to each
other. You will feel the magnets attract, or

pull toward each other.

1. pole VA AR
2. infer 4 T
3. hanger . P e
4. scissors " B
5. clay ” Bt . Rt

Magnetism is an invisible force. The
only way to prove an object is magnetic
is to hold a magnet near it. But if you
don’t have a magnet, you can infer
whether or not an object is magnetic.
When you infer, you make a decision
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Newspaper

Scissors*

Clay® pot

Wire hanger®

based on past experience. You have

already observed many magnets in your
everyday life. Based on what you’ve
seen, can you infer which of these
objects are magnetic?

Soft-drink |
can ‘




Magnet Shapes

Where are the poles on a magnet? It
depends’on the shape of the magnet. Three
common magnet shapes are the horseshoe',

bar’, and ring.

The poles on a horseshoe magnet are at
its ends. The magnetism is strongest there.
The same is true of a bar magnet. But a
ring magnet has no ends. Its poles are on

its two flat sides.

Magnetic Fields®

A magnet has an invisible region® of
force around it. This region is called its
magnetic field. That’s how a magnet
attracts objects that are not touching it. A
magnetic object just has to come within a

magnet’s magnetic field.

The picture below shows the magnetic
field of a bar magnet. The lines are drawn
flat on the page. But a magnetic field is
not flat. It wraps” all around a magnet on

every side.

10

Horseshoe magnet

Ring
magnet

Bar
magnet

Differently shaped magnets have
differently shaped magnetic fields. Look
at the horseshoe magnet at the right. Bits
of iron are lining up in its magnetic field.
They help you see where the magnetic
field lies. Most iron bits clump® where

magnetism is strongest—at the poles.

1. horseshoe W 2N A ok ]
2. bar z (KM ) R
3. magnetic field ®BtH
4. region 2 X 5
5. wrap ) £
6. clump ! Bl — M

The lines show the magnetic field
of the bar magnet. Look at where
the lines are closest together.
That’s where the magnetic force
is strongest. The arrows show the
direction of the force.



Can you see where
the magnetic field
is strong.st on

a horseshoe
magnet?




" Magnetic field

~North magnetic pole

South magnetié;ole

The magnetic field around Earth is strongest
at the north and south magnetic poles.

A Huge Magnet: Earth is magnetic. So it is
Did you know that Earth itself is a pulled along the lines
magnet? At the center of Earth is a core' of of Earth’s magnetic
hot iron and nickel’. These two materials field. The needle of the
are both magnetic. compass lines up north-
south. So whether you’re a
Like any.rnagnct, Earth has a north pole sailor® or a hiker’, you can use a compass
and a south pole. (However, these are to chart® your course.

different from the geographic places we
call the North and South Pole.) Earth’s *

magnetism is strongest at the north 1. core n 4%
magnetic and south magnetic poles. 2...nickel % *
3. compass 7 T

4. sailor ”n KF. BR

A compass’ is a tool that uses Earth’s 5...hiker A ZES
] 6. chart v 51 78 ol el

magnetism. The needle in a compass 7. equator n HhER 7 it
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The Magnetic Light Show

Think back to the northern lights shown
on page . § They happen because of Earth’s
magnetic field. The sun sends millions'

of tiny particles® out into space. Some
particles become trapped’ in Earth’s
magnetic field. They are pulled toward the
north magnetic or south magnetic pole.

As they move, they bump* and ram’ into
particles in Earth’s air. They collide® so
hard that they give off light energy’. We
can see this light energy. The light energy
becomes the colors of the northern lights.

1. million ” [~sl ¥ %, xT#
2. particle /. Wk, Bk
3. trap ) 13 32 BR 1
4. bump ) i, 18
5. ram ) b1 iy
6. collide ) WiE, HiE
7. light energy b,9:13
8. migrate " T
9. honeybee . B

Magnetic Mysteries
Humans are not the only ones to use _
Earth’s magnetism to find direction. |
Animals may use it, too. For example, P '
some birds migrate®. This means they fly
back and forth from one area to another
every year. Scientists think birds may

sense Earth’s north-south magnetic field.
They may use it to help find their way.

Honeybees® also use magnetism to find
direction. A honeybee will do a “dance.”

Its movements show other honeybees

the direction in which they can find food.
This dance is affected by Earth’s magnetic |
field. Scientists continue to study how ‘
honeybees and birds use Earth’s magnetic 1
field.
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Explorirg Magnetism:

Unlocking the Mystery
RERNE . B

1he mystery of magnets fascinated! the people living in an area of ancient
Greece? called Magnesia®. Why did some metals stick to certain rochs?
Was it magic?

1. fascinate v RFUH RS
2. Greece . vwuui o SRR

3. Magnesia
4. locate

This area, once known as
Magnesia, is located” in
the mountains of central
Greece.
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