
FOCUS  Book

Beyond the Book

Use graph paper to make two maps. One map 
should show the Sun, the eight planets, and the 
Kuiper Belt. The second map should show the  
entire solar system, including the distance between 
the Kuiper Belt and the Oort Cloud. Give each map 
a title, and include a scale bar on each map that 
explains how much distance each square stands  
for. Study the distance between the planets and  
the Outer solar system. Try to compare the scale  
of the solar system to an example from your life.

Use online resources to learn about  
what Voyagers 1 and 2 are discovering  
as they leave the solar system and  
head deeper into space.
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Not to scale

You may think that once you’ve passed Neptune, 
you’ve left the solar system. But you have a long  
way to go! The outer solar system is home to the 
Kuiper (KY-pur) Belt and Oort Cloud. This huge 
expanse of space contains trillions of comets and 
other frozen bodies.

The Kuiper Belt is a disc-shaped region surrounding 
the Sun. It is located beyond Neptune’s orbit. It is a bit 
like the Asteroid Belt. Instead of asteroids, it is made 
up of comets and other interesting space objects.

The Oort Cloud is a large region much farther from 
the Sun than the Kuiper Belt. It is a massive sphere 
that surrounds the entire solar system.

Beyond the Planets

What exists beyond the planets  
in the solar system?
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The New Horizons spacecraft was launched in 2006. 
It is the first mission to the Kuiper Belt. It will map 
Pluto and its largest moon. It will also study other 
Kuiper Belt objects up close. 

The outer solar system is extremely distant. It is still 
worth studying. We can learn about our own planet’s 
history by studying the objects there more closely. 
Plus, the fuzzy edge of the solar system passes by 
other star systems. Studying the outer solar system 
may teach us about our neighbors, too.

Write your answers on separate paper. Use details from 
the text as evidence.

1  What two regions of the solar system lie beyond 
Neptune, and which one is farther from the Sun?

2  Summarize how the solar system formed using  
the diagram on pages 3 and 4.

3  Based upon details in this book, what is the 
difference between a planet and a dwarf planet?

4  If we’ve never actually seen the Oort Cloud, why  
are scientists so confident that it exists?

5  According to the author, what likely causes comets 
to leave the Oort Cloud and begin orbiting the Sun?

What exists beyond the planets in the solar 
system? Write a travel brochure that describes  
a choice of two vacations: to the Kuiper Belt  
or the Oort Cloud. Why would travelers want  
to go to one versus the other? What would  
be the highlights of each trip? Use a mix  
of facts and your imagination!

FOCUS Question

New Horizons

In this drawing, New Horizons approaches Pluto.

The Solar System • The Outer Solar System 3 4

The Kuiper Belt and Oort Cloud contain material  
left over from the birth of the Sun and solar  
system. It happened a bit like this:

Solar Leftovers

1  The solar system was 
formed from the solar 
nebula—an area of  
dust and gas.

2  This huge nebula  
began to pull together 
(or condense) and  
swirl, forming a disc.

3  Pressure at the disc’s 
center was intense. It  
was so great that atoms 
began to combine. This 
process is called fusion. 
The Sun was born!

4  The leftover material clumped together here and there, 
forming larger and larger objects. These objects became 
the planets.

5  Toward the outer reaches of the solar system,  
smaller objects remained. They formed the Kuiper  
Belt and Oort Cloud.

Today, the Kuiper Belt and Oort Cloud give us 
glimpses of what the early solar system was like.
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We’ve never actually seen the Oort Cloud. Scientists 
use evidence to infer that it exists. Many comets come 
from this part of the solar system. The Oort Cloud  
is very far from the Sun. It stretches 1,000 times  
farther than the Kuiper Belt. It is thought to be a  
comet “nursery”—a place where comets are “born.”

In the Oort Cloud: Comet Central

Comets that come from the Oort Cloud are long-period 
comets. They take over 200 years to orbit the Sun. 
Comet West has the longest-known orbit. It circles  
the Sun once in about 250,000 years!

Comets are made of ice, dust, and gases. Each time 
they near the Sun, they melt a bit. They give off some 
of their frozen material. The tails we see from Earth  
are trails of dust and gases coming off the melting 
comet. Eventually, there’s nothing left. Astronomers 
saw this happen when Comet ISON burned up near  
the Sun in 2013.
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Comet ISON shines  
in this image captured 
by a NASA telescope.

Earth is 1AU*  
from the Sun.

Saturn is 10AU  
from the Sun.

Middle of Kuiper 
Belt is 100 AU  
from the Sun.

Inner edge of  
Oort Cloud is  
1000 AU from  
the Sun.

Outer edge  
of Oort Cloud  
is 100,000 AU  
from the Sun.

In the Oort Cloud: Comet Central

There’s no shortage of comets in the Oort Cloud to 
replace ISON. So what gets them started on their 
long journeys? Scientists aren’t exactly sure. Gravity 
from a nearby star passing by may kick comets out  
of the Oort Cloud, propelling them toward the Sun.
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Most dwarf planets, including Pluto, call the Kuiper 
Belt home. Pluto was discovered in 1930. At first,  
it was considered the ninth planet. It is smaller  
than Earth’s moon and has five moons of its own.

Then Eris was discovered  
in 2003. It’s nearly the same  
size as Pluto. Eris doesn’t  
qualify as a planet. Scientists  
decided to downgrade Pluto  
to a dwarf planet. Makemake  
(MAH-kay MAH-kay) and  
Haumea are also dwarf  
planets in the Kuiper Belt.

Besides dwarf planets, the Kuiper Belt is home  
to trillions of icy comets. These comets are short-
period comets. They complete their orbits around 
the Sun in two hundred years or less. 

Also in the Kuiper Belt are  
Scattered Disc objects. These  
objects are in a part of the  
Belt affected by Neptune’s  
gravity. The tug of this gas  
giant pulls them into unusual  
orbits. The dwarf planet Eris  
is a Scattered Disc object.

In the Kuiper Belt: Comets and DiscsIn the Kuiper Belt: Dwarf Planets

Dwarf planets that orbit 
beyond Neptune are 
known as plutoids.

• large
• round
• orbits a star

• has an atmosphere
•  the largest object  

in its orbit, by far

CharaCteristiCs  
of a Planet

Pluto

eris

Venus

A space object must have all these features to be a planet. Dwarf planets, 
such as Pluto and Eris, have many of these features with one key difference. 
Dwarf planets share their orbits with other similarly sized objects.

Scattered Disc objects 
like Eris often have 
unusual, oval-shaped 
orbits around the Sun.

Pluto Eris

Neptune

Kuiper 
Belt

Sun

Halley’s Comet is 
a famous short-
period comet  
that is visible from 
Earth about every 
75 years. It was 
last seen in 1986. 
When will it return? 
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