
Sunshine State
STANDARDS
SC.E.2.3.1: The student
knows that thousands
of other galaxies
appear to have the
same elements, forces,
and forms of energy
found in our Solar
System.

794 Unit 6: Space Science

VOCABULARY
quasar p. 797

BEFORE, you learned

• Our solar system is part of a
galaxy called the Milky Way

• Stars change over their 
life cycles

NOW, you will learn

• About the size and shape of
the Milky Way

• How galaxies are classified
• About the centers of galaxies

KEY CONCEPT

Galaxies have different
sizes and shapes.

EXPLORE The Milky Way

Why does the Milky Way look hazy?

PROCEDURE

Use a white gel pen to make 50 small dots 
close together on a piece of black paper.

Tape the paper to a wall, and move slowly 
away from it until you have difficulty 
seeing the individual dots.

WHAT DO YOU THINK?
• At what distance did the dots become hazy?
• Why might some of the stars in the Milky Way 

appear hazy from Earth?
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MATERIALS
• white gel pen
• black paper
• tape

Our solar system lies within 
the Milky Way galaxy.

The Sun lies within a galaxy called the Milky Way. Remember that a
galaxy is a huge grouping of stars, gas, and dust held together by gravity.
Without a telescope, you can only see nearby stars clearly. Those stars
are a tiny fraction of the several hundred billion in the Milky Way.

The Milky Way is shaped like a disk with a bulge in the center.
Because Earth is inside the disk, you have an edge-on view of part of
the galaxy. On a dark night, the galaxy appears as a band of blended
starlight. The Milky Way got its name from the hazy, or milky, appear-
ance of this band of stars. You cannot see the center of the galaxy
because it is hidden by dust.

check your reading Why can’t we see all of the Milky Way from Earth?

COMBINATION NOTES
You could record information
about the Milky Way in a
combination notes table.
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The disk of the Milky Way measures
more than 100,000 light-years in diame-
ter. The bulge of densely packed stars at the center is located about
26,000 light-years from the Sun. A large but very faint layer of stars
surrounds the disk and bulge. In addition to stars, the Milky Way 
contains clouds of gas and dust called nebulae.

The stars and nebulae in the Milky Way orbit the galaxy’s center 
at very high speeds. However, the galaxy is so large that the Sun takes
about 250 million years to complete one orbit.

When you look at the Milky Way, it appears as
a band of hazy light.

The Milky Way

bulgeSun’s
location

The Milky Way is about 100,000 light-years in diameter.

Illustration of Side View

How can you classify galaxies according to shape?
PROCEDURE

Cut out the photographs of galaxies on the Galaxy Photo Sheet.

Sort the galaxies into different groups according to their shapes. 
You may need a group for galaxies that do not fit in other groups.

WHAT DO YOU THINK?
• How many groups did you sort the galaxies into?

• Describe each group briefly, and list which galaxies you put in each group.

CHALLENGE What is the connection between the apparent shape of a
galaxy and the galaxy’s relationship to the viewer? Hint: Think about how an
edge-on view of a compact disc differs from a view of it lying flat on a table.
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Galaxy ShapesGalaxy Shapes
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SKILL FOCUS
Classifying

MATERIALS
• Galaxy Photo

Sheet
• scissors

TIME
15 minutes

disk
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Galaxies vary in appearance.
Galaxies differ greatly in size. Some contain as few as a hundred million
stars, but the biggest have more than a trillion stars. Galaxies also vary
in shape. Astronomers have classified galaxies into three main types
based on their shape.

Check Your Reading What are two ways in which galaxies can differ from one another?

Types of Galaxies
The three main types of galaxies are spiral, elliptical, and irregular.
Most galaxies are either spiral or elliptical.

Spiral galaxies have arms of stars, gas, and dust that curve away from
the center of the galaxy in a spiral pattern. The Milky Way is a spiral
galaxy. Like the Milky Way, other spiral galaxies are disk-shaped and
have a central bulge. Most of the stars in the disk and the bulge are 
old stars. However, the dense spiral arms within the disk contain
many young, bright stars.

Elliptical galaxies are shaped like spheres or eggs. Unlike spiral galaxies,
elliptical galaxies have almost no dust or gas between stars, and all of
their stars are old.

Irregular galaxies are faint galaxies without a definite shape. They are
smaller than the other types of galaxies and have many fewer stars.

Galaxies sometimes collide with other galaxies. These collisions
can cause changes in their shapes. The Extreme Science feature on
page 798 describes such collisions.

Spiral Galaxy Elliptical Galaxy Irregular Galaxy

VOCABULARY
Make a description wheel 
for each type of galaxy in
your notebook.

RESOURCE CENTER
CLASSZONE.COM

Learn more about 
galaxies.
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Chapter 22: Stars, Galaxies, and the Universe 797

Centers of Galaxies
Most large galaxies seem to have supermassive black holes at their
centers. The mass of a supermassive black hole can be millions or 
even billions of times greater than that of the Sun. At the center of
the Milky Way, for example, is a black hole with a mass about three 
million times that of the Sun.

Like all black holes, a supermassive
black hole is invisible. Astronomers can
identify the presence of a black hole by
the behavior of matter around it.
The gravity of a supermassive black
hole is so strong that it draws in a huge
whirlpool of gas from nearby stars.
As gases are pulled toward the black hole,
they become compressed and extremely
hot, so they give off very bright light.
The motions of stars orbiting the black
hole can also reveal its presence.

If the center of a galaxy is very
bright, it may look like a star from a
great distance. The very bright centers
of some distant galaxies are called

Quasar is a shortened form of
quasi-stellar, which means “seeming like a star.” The galaxy surrounding
a quasar is often hard to see because the quasar is so much brighter
than it.

check your reading How can astronomers detect the presence of a supermassive
black hole at the center of a galaxy?

quasars.

KEY CONCEPTS
1. What is the shape of the 

Milky Way? 

2. Why does the Milky Way look
like a hazy band of stars 
in the sky? 

3. What keeps the stars in galaxies
from moving apart?

CRITICAL THINKING
4. Compare and Contrast

Make a diagram showing simi-
larities and differences among
the three main types of galaxies.

5. Infer How might our view of
the Milky Way be different if
the Sun were located inside
the central bulge?

CHALLENGE
6. Predict If two spiral galaxies

collide, what might eventually
happen to the supermassive
black holes at their centers?

Evidence of a Supermassive Black Hole

disk of gas swirling
around the black hole 

gas being drawn
into the black hole
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