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You may be surprised to know that the sun is a star. 
It is in fact the closest star to Earth. It is made up of 
different, hot gases. How hot? A hot summer day on 
Earth is 100 degrees. On the sun, it is 10,000 degrees! 
The sun stays that hot all the time! The sun’s gases create 
the light and heat energy it gives off.

Long ago, people believed that the sun moved 
around Earth. This seemed to make sense. Each morning 
at the start of the day, the sun rose in the east. At the end 
of the day, the sun set in the west—exactly opposite from 
where it had come up. To explain this change, people 
said the sun moved around Earth. But now we know that 
this is not what really happens. The sun does not move 
around Earth. It is Earth that moves around the sun! 

A close-up of the sun
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Chapter

The Moon2
Look up in the sky at night. What do you see? If it 

is not cloudy, you may be able to see the moon. 

When you see the moon at night, it might look 
white. It might look gray or silver. Sometimes, it seems 
to shine and glow. But the moon does not give off light 
the way the sun does. The moon is a ball of rock that 
gives off no light of its own. It simply reflects light from 
the sun. That means light from the sun hits the moon 
and bounces off.
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The way that Earth, 
the moon, and the sun 
move can also make other 
interesting things to look at 
in the sky. When Earth, the 
moon, and the sun all move 
together in a direct line, 
something called an eclipse 
can take place. 

We can see two kinds of 
eclipses from Earth. One 
kind happens when the 
moon gets in between the 
sun and Earth. When that 
happens, we can’t see the 
sun for a while. At least, we 
can’t see part of it. We call 
this a solar eclipse or an 
eclipse of the sun.

During an eclipse of the sun, 
the moon moves between Earth 
and sun and blocks out the sun.
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Chapter
The Planets  
Closest to the Sun:
Mercury, Venus, Earth,  
and Mars3

Our planet Earth is one of eight planets in our 
solar system that orbit around the sun. The other 
planets are Mercury, Venus, Mars, Jupiter, Saturn, 
Uranus, and Neptune. People have been looking 
at the planets for thousands of years. People from 
Mesopotamia, the Greeks, Mayans, Incas, and Aztecs 
were all interested in the planets. They used just 
their naked eye to study the planets. Now, we have 
telescopes and other tools that help us get a better look 
at the planets.
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Mercury (top) and Venus
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The last two planets are Uranus and Neptune. 
These planets are the farthest from the sun so they are 
very cold. Uranus and Neptune also have rings, but 
they aren’t easily seen like Saturn’s. Both planets also 
have moons.

So now you know the names of all eight planets. 
Try asking the adults in your family how many planets 
there are. They may tell you that there are nine planets. 
When the adults in your family were in school, people 
said that there was a ninth planet called Pluto. But in 
2006, scientists decided that Pluto did not have all of 
the characteristics needed to be classified as a planet. 
They removed Pluto’s name from the list of planets, so 
now there are only eight planets.
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Chapter

Asteroids, Comets, 
and Meteors5

There are other objects that orbit the sun in the 
solar system besides the planets. Millions of space 
rocks called asteroids also orbit the sun. Asteroids 
are made of rock, metal, and sometimes ice. Many 
asteroids are found orbiting the sun between the 
planets Mars and Jupiter. They cluster together in a 
shape like a belt as they orbit the sun. This part of the 
solar system is called the asteroid belt.
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Top: An artist’s image of an asteroid belt around a star
Bottom: An up-close image of an asteroid from our solar system
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Comets also orbit the sun. Comets are made 
mostly of ice and dust. When a comet gets close to the 
sun, the sun’s heat causes some of the comet to change 
into a gas. This gas streams off the end of the comet 
like a tail.

The most famous comet is Halley’s Comet. It is 
named for the British scientist Edmund Halley who 
first discovered it. Halley’s Comet is visible from Earth 
with the naked eye every 76 years. It was last seen in 
1986. Can you figure out when it will be seen again?
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The Milky Way as it appears in the night sky

39





Andromeda Galaxy
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Within Ursa Major, there are seven very bright stars 
that form another small group of stars called the Big 
Dipper. Look at the image at the top of the next page. 
Can you see why it is called the Big Dipper? When 
you trace a line from star to star, the shape looks like 
a dipper. A dipper is like a ladle you can use to scoop 
something into a bowl. The stars on the left look like 
the handle. The stars on the right look like the scoop. 

Ptolemy also described another constellation called 
Ursa Minor or Little Bear. This constellation is also 
made up of seven stars. In the image on the bottom 
of the next page, the seven dots stand for the stars. An 
artist has added a drawing of a bear to help you better 
imagine how the star pattern looks like a bear.
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Ursa Minor is also called the Little Dipper. The 
brightest star at the end of the handle is called Polaris. 
Can you see it? Polaris stays in the same place in 
the night sky all year long. (Other stars are found in 
different places in the sky at different times of the year.) 
Polaris’s place in the sky is almost directly over the 
North Pole of Earth. By finding Polaris, also called the 
North Star, you can find the direction north and the 
other directions. In ancient times, sailors and explorers 
used this star to find their way when they traveled. 

Try to find Polaris the next time you look at the 
night sky. Start by first looking for the Big Dipper 
because it is easier to find. Then, find the two “pointer” 
stars at the edge of the Big Dipper’s scoop. Then, 
pretend there is a long arrow pointing the same way as 
the pointer stars. The first star you will see at the end of 
the arrow is Polaris.
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A portrait of Galileo holding a telescope
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Other telescopes are launched into space using 
rockets. They travel far above Earth and have a better 
view of the universe than telescopes on Earth. One 
of these telescopes is the Hubble Telescope. It was 
launched in 1990 by NASA, the American group of 
scientists who study outer space. The Hubble Telescope 
is still in space today, orbiting Earth. Since its launch, 
it has sent back thousands of photos to NASA. Hubble’s 
photos have led to many new discoveries about the 
universe. For example, using photos from Hubble, 
scientists now think that the universe is about 13 to 
14 billion years old!

The Hubble Telescope orbits Earth above its atmosphere.
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Top image: Ham, one of the first apes launched into space
Bottom image: Alan Shepard was the first American 
astronaut in space.
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After 1961, NASA sent more manned flights into 
space. These flights orbited Earth but did not stop or 
land anywhere in space. Then, in 1969, the United 
States sent a rocket ship to the moon. The rocket ship 
was called Apollo 11.

Apollo 11 fires its rockets during lift-off.
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The Apollo 11 astronauts
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While Armstrong and Aldrin were on the moon, 
pilot Michael Collins stayed on a part of the spaceship 
that was still orbiting the moon. Armstrong and Aldrin 
spent more than 21 hours on the moon. They found 
that it was easy to move about on the moon, which has 
less gravity than Earth. They could jump up high and 
seemed to float down slowly. They used different tools 
to explore the moon. They knew the scientists back 
on Earth were hoping to learn new information about 
the moon. They dug up samples of moon rocks to take 
back to Earth. 

After exploring the moon, Aldrin and Armstrong 
got back in the Eagle. They lifted off. They met up 
with Michael Collins on board the other part of the 
spaceship. Then, all three of them flew back to Earth. 
The spaceship came speeding back from space and 
splashed down into the sea. A Navy ship came to pick 
up the astronauts and take them back to NASA.
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Up in space, lots of things are different. You can do 
a flip and not worry about whether you will make it all 
the way around before you come down!

When you are free of the effects of gravity, it is easier to do flips 
and cartwheels.
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There are other differences in space besides less 
gravity. Do you remember that the astronauts on the 
moon had to carry tanks of air for breathing? Another 
way outer space is different from Earth is that there 
is no air or oxygen at all in outer space. Look again 
at the image on page 69 of the astronauts inside the 
spaceship. The astronauts are not carrying tanks of 
air. That’s because oxygen is being pumped inside the 
spaceship. 

Since there is no air in space, you also do not hear 
sounds in outer space. It is also very cold in space. The 
astronauts must train many months before going into 
space so they know what to expect. Do you think you 
would like to go into space some day?
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The space shuttle was flown back into space again 
and again. It shuttled back and forth between Earth 
and space. That is why it was called the space shuttle.

The image on the previous page shows the launch 
of a space shuttle. The space shuttle itself is the 
white part that looks like a jet plane. The other parts 
are booster rockets. The booster rockets helped the 
space shuttle get off the ground. They helped the 
space shuttle overcome Earth’s gravity. Once the space 
shuttle was up into space, it dropped the booster 
rockets because it no longer needed them.
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A space shuttle in orbit above Earth
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A space shuttle comes in for a landing.
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Chapter

Dr. Mae Jemison12
Do you know what a role model is? A role model 

is someone who sets an example for others by the 
way they live. Many students admire people who are 
famous athletes, movie stars, or singers and use them 
as role models. They see them on TV, in newspapers 
and in magazines, and decide they want to be like 
them. But some of the best role models are people that 
you probably would not see on TV or in newspapers. 
They have jobs such as doctors, teachers, or policemen. 
Some are scientists and astronauts. One such person is 
Mae Jemison. 
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Stanford University, where Mae went to college
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After the Peace Corps, Mae came back to the 
United States. She set her sights on a different goal. Her 
greatest dream was to become an astronaut and travel 
into space. She decided to apply to NASA to become 
an astronaut. But the first time she applied, she was 
not accepted. Instead of giving up, she tried again and 
NASA accepted her the second time! She was one of 
only 15 people chosen from a group of 2,000 people 
who wanted to become astronauts!

Her training to become an astronaut was hard. 
She had to get into great shape and train to get used 
to being free of the effects of gravity in space. She also 
had to study and pass many tests about space travel. 
Mae Jemison succeeded in both. 
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Hubble’s observation led scientists to offer 
explanations of how the solar system started. There are 
many explanations, or theories, about how the universe 
came to be. One recent theory or idea is known as the 
Big Bang Theory. A theory in science tries to explain 
how something happened or how something works.

Three astrophysicists proposed the Big Bang 
Theory in the 1960s. Astrophysicists are scientists 
who use math to study the universe. George Lemaitre, 
Alexander Friedmann, and Edwin Hubble studied 
the theories of another scientist by the name of 
Albert Einstein. They used his ideas to develop their 
explanation of how the universe first started.
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They suggested that long ago, the universe and 
everything in it was once a tiny ball. All of the stuff 
that makes the universe (called matter) was squeezed 
together into one tiny space. Imagine if all the planets 
and all the stars were squeezed together to fit in your 
hand. That is how tight and tiny the ball was! Scientists 
think that everything began expanding outward about 
14 billion years ago. All the matter in the universe 
exploded out at once! That is why the event is called the 
Big Bang.

When all the matter in the ball began moving out, 
it was very hot. It was hotter than even the hottest 
star. Everything was moving so fast as it expanded that 
nothing could stick together. It was too hot and fast 
for anything to be like what it is today. There were no 
galaxies, no stars, no planets, and no people.

But over time the matter began to cool. As the 
matter cooled and stopped moving so fast, gravity was 
able to hold little bits of matter together in spheres. 
These little spheres, with the help of gravity, came 
together and became the first stars and galaxies. Over 
billions of years of matter moving and growing, 
the universe became the way it looks today. The sun 
and planets in our solar system formed about four 
billion years ago.
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This satellite helped scientists learn more about the early universe.
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Copernicus spent hours observing the movement of the stars, 
planets, and sun.
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attraction—when things are drawn to move closer together

axis—an imaginary straight line through the middle of an 
object, around which that object spins

B
Big Bang Theory—a scientific explanation of how the universe 
began

billion—a very large number (billions)

booster rocket—one of two parts of a space shuttle that helps 
launch it into space by overcoming gravity (booster rockets)

C
chemical engineering—a field of study in which scientists use 
their knowledge of chemistry and how things in the natural 
world are made and interact

comet—a frozen ball of dust and ice that travels through outer 
space (comets)

constellation—stars that form a pattern or shape that looks 
like such things as a person, an object, or an animal as seen 
from Earth (constellations) 

courage—bravery
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Hubble Telescope—a large telescope that collects information 
in space; It was carried into space in 1990 and will be there 
until 2014.

hydrogen—the most common gas in the universe, which is 
lighter than air and easily catches fire

I
imagine—to pretend

international—involving more than one country

L
ladle—a spoon or dipper with a long handle and a cup-like 
end used for serving liquids

launch—to send a rocket into outer space (launched)

M
manned—carrying and operated by people

matter—the stuff everything in the universe is made of; 
anything that takes up space

meteor—a piece of rock that burns very brightly when it 
enters Earth’s atmosphere from space, also called a shooting star 
(meteors)

meteorite—a meteor that does not fully burn up in Earth’s 
atmosphere and falls to Earth 
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Polaris—the North Star; the brightest star at the end of the 
handle of the Ursa Minor/Little Dipper that stays in the same 
place in the night sky all year long

probe—a tool used to explore something, such as outer space 
(probes)

R
research—the kind of equipment used to collect information 
through experiments 

reusable—when something can be used more than once

rotate—to turn about an axis or a center (rotating, rotates, 
rotation)

S
satellite—a natural or man-made object that orbits a planet or 
smaller object (satellites) 

shuttle—to go back and forth from one place to the next 
(shuttled)

solar system—the sun, other bodies like asteroids and meteors, 
and the planets that orbit the sun

spacecraft—a manned or unmanned vehicle designed to travel 
into space for research and exploration

space shuttle—a manned spacecraft used for exploration
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