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Chapter 8  The Parts of the Solar System 
 
Section 8.1 The Sun 
 
Terms: 

• Photon 
• Radiation Zone 
• Convection Zone 
• Photosphere 
• Chromosphere 
• Corona  
• Sunspot 
• Prominence 
• Solar Flare 
• Solar Wind 

 
Suppose you are aboard a spaceship approaching the solar system from afar.  
Your first impression of the solar system might be that it consists of a single star 
with a few tiny objects orbiting around it.  Your first impression wouldn’t be that 
far off.  In fact, the sun accounts for 99.8 percent of the solar system’s total 
mass.  As a result of it’s huge mass, the sun exerts a powerful gravitational force 
throughout the solar system.  Although this force decreases rapidly with distance, 
it is strong enough to hold all the planets and other distant objects in orbit. 
 
The Sun’s Interior     Unlike earth, the Sun does not have a solid 
surface.  Rather, the sun is a ball of glowing gas.  About 3/4s of the suns mass is 
hydrogen, and ¼ is helium.  There are also small amounts of other elements. 
Like earth, the sun has an interior and an atmosphere.  The sun’s interior 
consists of the core, the radiation zone, and the convection zone.   
 
The Core      The sun produces an enormous amount of 
energy in its core.  This energy is not produced by burning fuel, rather, the sun’s 
energy comes from nuclear fusion.  In the process of nuclear fusion, hydrogen 
atoms join together to form helium.  Nuclear fusion occurs only under conditions 
of extremely high temperature and pressure.  The temperature inside the sun’s 
core reaches about 15 million degrees Celsius, high enough for nuclear fusion to 
take place.   
 
The total mass of the helium produced by nuclear fusion is slightly less than the 
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total mass of the hydrogen that goes into it.  The missing mass changes into 
pockets of energy called “photons”.  This energy slowly moves outward from the 
core, eventually escaping into space.   
 
The Radiation Zone    The energy produced in the sun’s core moves 
outward through the middle layer of the sun’s interior, the radiation zone.  The 
radiation zone is a region of very tightly packed gas, where energy is transferred 
mainly in the form of electromagnetic radiation.  Because the radiation zone is so 
dense, energy can take more than 100,000 years to move through it.   
 
The Convection Zone    The convection zone is the outermost layer of the 
sun’s interior.  Hot gases rise from the bottom of the convection zone and 
gradually cool as they approach the top.  Cooler gases sink, forming loops of gas 
that move energy towards the sun’s surface, similar to a lava lamp. 
 
The Sun’s Atmosphere   The sun’s atmosphere includes the 
photosphere, the chromosphere, and the corona.  Each layer has unique 
properties.   
 
The inner layer of the sun’s atmosphere is called the photosphere.  The Greek 
word photos means “light”, so photosphere the sphere that gives off visible light.  
The sun does not have a solid surface, but the gases of the photosphere are 
thick enough to be visible.  When you look at an image of the sun, you are 
looking at the photosphere.  It is considered to be the sun’s surface layer.   
 
The Chromosphere    During a total solar eclipse, the moon blocks light 
from the photosphere.   The photosphere no longer produces the glare that 
keeps you from seeing the sun’s faint, outer layers.  At the start and end of a total 
eclipse, a reddish glow is visible just around the photosphere.  This glow comes 
from the middle layer of the sun’s atmosphere, the chromosphere.  The Greek 
word chromos means, “color”, so the chromosphere is the color sphere.   
 
The Corona     During a total solar eclipse, an even fainter layer 
of the sun becomes visible.  This outer layer, which looks like a white halo 
around the sun, is called the corona, which means “crown” in Latin.  The corona 
extends into space for millions of Kilometers.  It gradually thins into streams of 
electrically charged particles called the solar wind.   
 
The Features on the Sun   For hundreds of years, scientists 
have used telescopes to study the sun. They have spotted a variety of features 
on the Sun’s surface. Features on or just above the sun’s surface include 
sunspots, prominences, or solar flares. 
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Sunspots    Early observers noticed dark spots on the sun’s 
surface. These became known as sunspots. Sunspots look small, but in fact they 
can be larger than Earth. Sunspots are areas of gas on the sun’s surface that are 
cooler than the gases around them. Cooler gases don’t give off as much light as 
hotter gases, which is why sunspots look darker than the rest of the photosphere. 
Sunspots seem to move across the sun’s surface, showing that the sun rotates 
on its axis just as Earth does. The number of sunspots on the sun varies over a 
period of about eleven years.  
 
Prominences   Sunspots usually occur in groups. Huge reddish 
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loops of gas called prominences often link different parts of sunspot regions. 
When a group of sunspots is near the edge of the sun as seen from Earth, these 
loops can be seen extending over the edge of the sun. 
 
Solar Flares   Sometimes the loops in sunspots regions 
suddenly connect, releasing large amounts of magnetic energy. The energy 
heats gas on the sun to millions of degrees Celsius, causing the gas to erupt into 
space. These eruptions are called solar flares.  
 
Solar Wind    Solar flares can greatly increase the solar wind 
from the corona, resulting in an increase in the number of particles reaching 
Earth’s upper atmosphere. Normally, Earth’s atmosphere and magnetic field 
block these particles, however, near the North and South poles, the particles can 
enter Earth’s atmosphere, where they create powerful electric currents that 
cause gas molecules in the atmosphere to glow. The result is rippling sheets of 
light in the sky called auroras.  
 
Solar wind particles can also affect Earth’s magnetic field causing magnetic 
storms. Magnetic storms sometimes disrupt radio, telephone and television 
signals. They can also cause electrical power problems.  
 
Summary: 
• The sun’s interior consists of the core, the radiation zone, and the 

convection zone.	  
• The sun is a ball of gas that glows. About three fourths of the sun’s mass 

is hydrogen gas and one fourth is helium gas. 	  
• The sun’s atmosphere includes the photosphere, the chromosphere, and 

the corona.	  
• The photosphere is the visible surface of the sun seen from Earth. 	  
• Only during a solar eclipse do you see the chromosphere, and during a 

full eclipse, the corona.	  
• The corona extends millions of kilometers into space and becomes a 

stream of electrically charged particles called solar wind.	  
• Sunspots are dark spots because they are cooler areas on the sun. 

Prominences loop areas of dark spots. 	  
• Solar flares are explosions of gas from the sun’s surface out to space. 

They can increase the amount of solar wind from the sun which may 
reach Earth’s atmosphere (seen as auroras). 	  
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Section 8.2 The Planets 
 
Terms: 

• Terrestrial planets 
• Greenhouse gases 
• Gas Giants 
• Satellite 
• Rings 

 
The Inner Planets 
The four planets closest to the sun, known as the inner planets. Earth and the 
inner planets—Mercury, Venus, and Mars—are most similar to each other than 
they are to the four outer planets. The four inner planets are small and dense and 
have rocky surfaces. The inner planets are often called the terrestrial planets, 
from the Latin word terra, which means “Earth”.  

 
Mercury   Mercury is the smallest terrestrial planet and the closest 
one to the sun. Mercury is not much larger than Earth’s moon and has no moons 
of its own. The interior of Mercury is probably made up mainly of the dense metal 
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iron. 
 
Because Mercury is so close to the sun, it is 
hard to see from Earth. Much of what 
astronomers know about Mercury’s surface 
came from a single probe, Mariner 10. It flew 
by Mercury three times in 1974 and 1975. 
Mariners 10’s photographs show that Mercury 
has more flat plains and craters on its surface. 
The large umber of craters shows that 
Mercury’s surface has changed little for billions 
of years. Many of Mercury’s craters have been 
named for artists, writers, and musicians, such 
as the composers Mach and Mozart. 
 
Mercury has virtually no atmosphere. It’s high daytime temperatures cause gas 
particles to move very fast. Because Mercury’s mass is small, its gravity is weak. 
Fast-moving gas particles can easily escape into space. However, astronomers 
have detected small amounts of sodium and other gases around mercury.  
 
Mercury is a planet of extremes, with a greater temperature range that any other 
planet in the solar system. It is so close to the sun that during the day, the side 
facing the sun reaches temperatures of 430 degrees Celsius. However, since 
Mercury has almost no atmosphere, at night its heat escapes into space and its 
temperatures drop below -170 degrees Celsius. 
 
Venus    You can sometimes see Venus in the west just 
after sunset. When Venus is visible in that part of the sky, it is known as the 
“evening star,” though of course it really isn’t a star. At other times, Venus rises 
before the sun in the morning and is known as the “morning star.” 
 
Venus is so similar in size and mass to Earth that it is sometimes called “Earth’s 
twin.” Venus’s density and internal structure are similar to Earths, but in other 
ways the two planets are very different. 
 
Venus takes about 7.5 Earth months to revolve around the sun. It takes about 8 
months for Venus to rotate once on its axis. Thus, Venus rotates so slowly that 
its day is longer than its year! Oddly, Venus rotates from east to west, the 
opposite direction from the other planets and moons. Astronomers hypothesize 
that is unusually rotation was caused by a very large object that struck Venus 
billions of year ago. Such a collision could have caused Venus to change its 
direction of rotation. Another hypothesis is that Venus’s thick atmosphere could 
have somehow altered its rotation.	  
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Venus’s Atmosphere  Venus’s atmosphere is so thick that it is always 
cloudy there. From Earth or space, astronomers can see only a smooth cloud 
cover over Venus. The clouds are made mostly of droplets of sulfuric acid.  
 
If you could stand on Venus’s surface, you would quickly be crushed by the 
weight of its atmosphere. The pressure of Venus’s atmosphere is 90 times 
greater than the pressure of Earth’s atmosphere. You couldn’t breathe on Venus 
because its atmosphere is mostly carbon dioxide. 
 
Because Venus is closer to the sun than Earth is, it receives more solar energy 
than Earth does. Much of this radiation is reflected by Venus’s atmosphere. 
However, some radiation reaches the surface and is later given off as heat. The 
carbon dioxide in Venus’s atmosphere traps heat so well that Venus has the 
hottest surface of any planet. At 460 degrees Celsius, its average surface 
temperature if hot enough to melt lead. This trapping of heat by the atmosphere 
is called the greenhouse effect. 

 
Many space probes have visited Venus. The first probe to land on the surface 
and send back data, Venera 7, landed in 1970. It survived for only a few minutes 
because of the high temperature and pressure. Later probes were more durable 
and sent images and data back to Earth. The Magellan probe reached Venus in 
1990, carrying radar instruments. Radar works through clouds, so Magellan was 
able to map nearly the entire surface. The Magellan data confirmed that Venus is 
covered with rock. Venus’s surface has many volcanoes and broad plains formed 



	   65	  

by lava flows. 
 
Earth    Earth has three main layers—a crust, a mantle, and a 
core. The crust includes the solid, rocky surface. Under the crst is the mantle, a 
layer of hot molten rock. When volcanoes erupt, this hot material rises to the 
surface. Earth has a dense core made of mainly iron and nickel. The other core 
is liquid, but the inner ore is solid. 
 
Earth is unique in our solar system in having liquid water at its surface. In fact, 
most of Earth’s surface, about 70 percent, is covered with water. Perhaps our 
planet should be called “water” instead of “earth”! Earth has a suitable 
temperature range for water to exist in all three states—solid, liquid, and gas. 
Water is also important in shaping Earth’s surface, wearing it down and changing 
its appearance over time. 
 
Earth has enough gravity to hold on to most gases. These gases make up 
Earth’s atmosphere, which extends more than 100 kilometers above its surface. 
Other planets in the solar system have atmosphere too, but only Earth has an 
atmosphere rich in oxygen. The oxygen you need to live makes up about 20 
percent of Earth’s atmosphere. Nearly all the rest is nitrogen, with small amounts 
of other gases such as argon and carbon dioxide. The atmosphere also includes 
varying amounts of water in the form of a gas. Water in a gaseous form is called 
water vapor. 
 
Mars     Mars is called the “red planet.” When you see it in 
the sky, it has a slightly reddish tinge. This reddish color is due to the breakdown 
of iron-rich rocks, which creates a rusty dust that covers much of Mar’s surface.  
 
Mars’s atmosphere is more than 95 percent carbon dioxide. It is similar in 
composition to Venus’s atmosphere, but much thinner. You could walk around on 
Mars, but you would have to wear an airtight suit and carry your own oxygen, like 
a scuba diver. Mars has few clouds, and they are very thin compared to clouds 
on Earth. Mars’s transparent atmosphere allows people on Earth to view its 
surface with a telescope. Temperatures on the surface range from -140 degrees 
to 20 degrees Celsius. 
 
Images of Mars taken from space do show a variety of features that look as if 
they were made by ancient streams, lakes, or floods. There are huge canyons 
and features that look like the remains of ancient coastlines. Scientists think that 
a large amount of liquid water flowed on Mar’s surface in the past. Scientists infer 
that Mars must have been much warmer and had a thicker atmosphere at that 
time. At present, liquid water cannot exist for long on Mar’s surface. Frozen water 
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and carbon dioxide exist on Mars’s two polar ice caps. A small amount as exists 
as water vapor in the atmosphere. Scientists think that a large amount might also 
be underground. 
 
Because Mars has a tilted axis, it has seasons just as Earth does. During the 
Martian winter, an ice cap grows larger as the layer of frozen carbon dioxide 
covers it. Since the northern and southern hemispheres have opposite seasons, 
one ice cap grows while the other shrinks. As the seasons change on the dusty 
surface of Mars, windstorms arise and blow the dust around. Since the dust is 
blown off some regions, these regions look darker.  
 
Some regions of Mars have giant volcanoes. Astronomers see signs that lava 
flowed from the volcanoes in the past, but the volcanoes are no longer active. 
Olympus Mons on Mars is the largest volcano in the solar system. It covers a 
region as large as Missouri and is nearly three times as tall as Mount Everest! 
 
Mars has two very small moons. Phobos, the larger moon, is only 27 kilometers 
in diameter. Deimos is even smaller, only 15 kilometers. Both moons are covered 
in craters. Phobos is spiraling down toward Mars and scientists predict that they 
will collide in 40 million years. 
 
The Outer Planets 
The four outer planets—Jupiter, Saturn, Uranus, and Neptune—are much larger 
and more massive than the inner planets, and they do not have solid surfaces. 
Due their massive size, these four planets are called gas giants. Like the sun, 
the gas giants are composed mainly of hydrogen and helium. The gas giants 
exert a much stronger gravitational force than the terrestrial planets. Gravity 
keeps the giant planets’ gases from escaping, so they have tick atmospheres. 
Despite the name “gas giant,” much of the hydrogen and helium is actually in 
liquid form because of the enormous pressure inside the planets. The outer 
layers of the gas giants are extremely cold because of their great distance from 
the sun. Temperatures increase greatly within the planets. 
 
All the gas giants have many moons. In addition, each of the gas giants is 
surrounded by a set of rings. A ring is a thin disk of small particles of ice and 
rock. 
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Jupiter    Jupiter is the largest most massive planet in the 
solar system. So large that its mass is about 2 ½ times that of all the other 
planets combined! Astronomers think that Jupiter, like the other giant planets, 
probably has a dense core of rock and iron at its center. As the figure shows, a 
thick mantle of liquid hydrogen and helium surrounds this core. Because of the 
cursing weight of Jupiter’s atmosphere, the pressure at Jupiter’s core is 
estimated to be about 30 million times greater than the pressure at Earth’s 
surface. 
 
Like all of the gas giants, Jupiter 
has a thick atmosphere made up 
mainly of hydrogen and helium. 
An especially interesting feature 
of Jupiter’s atmosphere is its 
Great Red Spot, a storm that is 
larger than Earth! The storm’s 
swirling winds blow hundreds of 
kilometers per hour, similar to a 
hurricane. But hurricanes on Earth 
weaken quickly as they pass over 
land. On Jupiter, there is no land 
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to weaken the huge storm. The Great Red Spot, which was first observed in the 
mid-1600s, shows no signs of going away soon. 
 
Recall that Galileo discovered Jupiter’s four largest moons. These moons, which 
are highlighted in the figure below, are named Io, Europa, Ganymede, and 
Callisto. All four are larger than Earth’s own moon. However, they are very 
different from one another. Since Galileo’s time, astronomers have discovered 
dozens of additional moons orbiting Jupiter. Many of these are small moons that 
have been found in the last few years thanks to improved technology. 
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Saturn    Saturn is the second-largest planet. The Voyager 
probes showed that Saturn, 
like Jupiter, has a thick 
atmosphere made up mostly of 
hydrogen and helium. Saturn’s 
atmosphere also contains 
clouds and storms, but they 
are less dramatic than those 
on Jupiter. Saturn in the only 
planet whose average density 
is less than that of water. 
 
When Galileo first looked at 
Saturn with a telescope, he 
could see something sticking 
out on the sides, but he didn’t 
know what. A few decades 

later, a different astronomer using a better telescope discovered that Saturn had 
rings around it. These rings are made of chunks of ice and rock, each traveling in 
its own orbit around Saturn. Saturn has the most spectacular rings of any planet. 
The rings are broad and think, like a compact disc. 
 
Saturn’s largest moon, Titan, is larger than the planet 
Mercury. Titan was discovered in 1665 but was 
known only as a point of light until the Voyager 
probes flew by. The probes showed that Titan has an 
atmosphere so thick that little light can pass through 
it. Four other moons of Saturn are each over 1,000 
kilometers in diameter. 
 
Uranus    In 1781, Uranus 
became the first new planet discovered since ancient 
times. William Herschel, in England, found a fuzzy 
object in the sky that did not look like a star. The 
discovery made him famous and started an era of 
active solar system study. Although the gas giant is 
about four times the diameter of Earth, it is still much 
smaller than Jupiter and Saturn. Uranus is twice as 
far from the sun as Saturn, so it is much colder. 
Uranus looks blue-green because of travels of 
methane in its atmosphere. Like the other gas giants, 
Uranus is surrounded by a group of thing, flat rings, 
although they are much darker than Saturn’s rings. 
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About 200 years after Herschel’s discovery, Voyager 2 arrived at Uranus and 
sent back close-up views of that planet. Images show only a few clouds, but even 
these allowed astronomers to calculate that Uranus rotates in about 17 hours. 
Uranus’s axis of rotation is tilted at an angle of about 90 degrees from the 
vertical. Viewed from Earth, Uranus is rotating from top to bottom instead of from 
side to side, the way most of the other planets do. Uranus’s rings and moons 
rotate around this tilted axis. Astronomers think that billion of years ago Uranus 
was hit by an object that knocked it on its side. 
 
Photographs from Voyager 2 show that Uranus’s five largest moons have icy, 
cratered surfaces. That craters show that rocks from space have hit the moons. 
Uranus’s moons also have lava flows on their surfaces, suggesting that material 
had erupted from inside each moon. Voyager 2 images revealed 10 moons that 

had never been seen before. 
Recently, astronomers 
discovered several more 
moons, for a total of at least 
27. 
 
Neptune  Neptune was 
discovered as a result of a 
mathematical prediction. 
Astronomers noted that 
Uranus was not quite 
following the orbit predicted 
for it. They hypothesized that 
the gravity of an unseen 
planet was affecting Uranus’s 

orbit. By 1846, mathematicians in England and France had calculated that orbit 
of this unseen planet. Shortly thereafter, an observer saw an unknown object in 
the predicted area of the sky. It was the new planet, now called Neptune.  
Neptune is even farther from the sun that Uranus. In some ways, Uranus and 
Neptune look like twins. They are similar in size and color. Neptune is a cold, 
blue planet. Its atmosphere contains visible clouds. Scientists think that Neptune 
is slowly shrinking, causing its interior to heat up. As this energy rises toward 
Neptune’s surface, it produces clouds and storms in the planet’s atmosphere. 
 
In 1989, Voyager 2 flew by Neptune and photographed a Great Dark Spot bout 
the size of Earth. Like Jupiter’s Great Red Spot, the Great Dark Spot was 
probably a giant storm. However, the storm did not last long, because an image 
taken five years later shows the spot was gone. Other, smaller spots and regions 
of clouds on Neptune seem to come and go. 
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Neptune has many moons orbiting it, but the largest is Triton. Triton has a thin 
atmosphere. The Voyager images show that the region near Triton’s south pole 
is covered by nitrogen ice. 
 
Summary: 
• The four inner planets are small and dense and have rocky surfaces. 

They include Mercury, Venus, Earth and Mars, which are known as 
terrestrial planets. 

• The four outer planets—Jupiter, Saturn, Uranus, and Neptune—are much 
larger and more massive than the terrestrial planets, and do not have 
solid surfaces. They are known as “gas giants.” 

• All the gas giants have many moons and is surrounded by rings, or a 
circle of small ice and rock particles around a planet. 

• Mercury is the smallest terrestrial planet and the planet closest to the 
sun. Mercury has almost no atmosphere because it has very weak 
gravity. Thus, it has and extreme temperature range. 

• Venus’s density and internal structure are similar to Earth so it has been 
called a “sister planet”. However, Venus differs by having the hottest 
surface of any planet due to the trapping of heat by the atmosphere 
called the “greenhouse effect.”  

• Earth is the third planet from the sun and is unique for having liquid 
water on its surface. Earth also has an atmosphere rich in oxygen. 

• Mars is called the “red planet” and is the fourth planet from the sun. 
Scientists believe Mars may have had liquid water once, but now 
water only exists frozen at the poles. Many space probes have been 
sent to Mars. 

• Jupiter is the largest and most massive planet. Its mass is about 2 ½ 
times the mass of all the other planets combined. A storm in Jupiter’s 
atmosphere called the Great Red Spot has continued for a very long 
time. One of the four largest moons around Jupiter’s, Europa is being 
researched for possible water and life. 

• Saturn is the second-largest planet with the most spectacular rings of 
any planet. Its largest moon, Titan is larger than the planet Mercury. 

• Uranus’s axis of rotation is tilted at an angle of about 90 degrees from the 
vertical, making it appear to rotate from top to bottom. Uranus’s five 
largest moons have icy surfaces with many craters. 

• Neptune is a cold, blue planet. It looks a lot like Uranus in size and color 
because they both have methane in their atmosphere. Scientists 
think Neptune is shrinking. Neptune’s largest moon is named Triton. 
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Section 8.3 Other Objects in the Solar System 
 
Terms: 

• Dwarf planets 
• Comet 
• Meteor 
• Asteroid 
• Kuiper Belt 
• Oort Cloud 

 
Pluto    Pluto is very different from the gas giants. Pluto 
has a solid surface and is much smaller and denser than the outer planets. In 
fact, Pluto is smaller than Earth’s moon. Pluto has three known moons. The 
largest of these, Charon, is more than half of Pluto’s size. 
 
Pluto is so far from the sun that it revolves around the sun only once every 248 
Earth years. Pluto’s orbit is very elliptical, bringing it closer to the sun than 

Neptune on part of its orbit. 
 
Until recently, Pluto was considered to be the 
ninth planet in our solar system. Pluto was 
always thought to be something of an oddball 
because of its small size and unusual orbit. 
Then, in recent years, astronomers discovered 
many icy objects beyond Neptune’s orbit. Some 
of these were fairly similar to Pluto in size and 
makeup. Following the discovery of a body that 
is even larger and farther from the sun than 
Pluto, astronomers decided to create a new 
class of objects called “dwarf planets.” A dwarf 
planet is round and orbits the sun, just like 
other planets. However, it is not classified as a 
planet as the others because it has not cleared 
out the neighborhoods around its orbit of debris. 
 
The sun, the planets and the moons aren’t the 
only objects in the solar system. There are also 
many smaller objects moving through the solar 
system. These objects are called comets, 
meteors, and asteroids. 
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Comets   
 One of the most glorious 
things you can see in the night 
sky is a comet. A comet is a 
loose collection of ice, dust 
and small rocky particles, 
sometimes called a “dirty 
snowball.” Comets have orbits 
that are very long, narrow 
ellipses. 
 
When a comet gets close 
enough to the sun, the energy 
in the sunlight turns the ice into 
gas, releasing gas and dust. Clouds of gas and dust form a fuzzy outer layer 
called a coma. The solid inner core of the a comet is called the nucleus. The 
brightest part of a comet, the come’s head, is made up of the nucleus and coma.  

 
As a comet approaches the sun and heats up, some of its gas and dust stream 
outward, forming a tail. The name comet means “long haired star” in Greek. Most 
comets have two tails – a gas tail and a dust tail. The tail always points away 
from the sun. A comet’s tail can be more than 100 million kilometers long and 
stretch across most of the sky. 
 
Most comets are found in one of two distant regions of the solar system: the 
Kuiper belt and the Oort cloud. The Kuiper belt is a doughnut-shaped region that 
extends from beyond Neptune’s orbit to about 100 times Earth’s distance from 
the sun. The Oort cloud is a spherical region of comets that surrounds the solar 
system out to more than 1,000 times the distance between Pluto and the sun. 
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Asteroids     Between 1801 and 1807, astronomers discovered 
four small objects between the orbits of Mars and Jupiter.  They named the 
objects Ceres, Pallas, Juno, and Vesta.  Over the next  80 years astronomers 
found 300 more.  These rocky objects, called asteroids, are too small and too 
numerous to be considered full-fledged planets.  Most asteroids revolve 
around the sun between the orbits of Mars and Jupiter.  This region of the 
solar system, shown in figure 26, is called the asteroid belt. 
 
Astronomers have discovered more than 100,000 asteroids, and they are 
constantly finding more.  Most asteroids are small—less than a kilometer in 
diameter.  Only Ceres, Pallas, Vesta, and Hygiea are more than 300 kilometers 
across.  The largest asteroid, Ceres, was recently classified as a dwarf planet.  
At one time, scientists thought that asteroids were the remains of a shattered 
planet.  However, the 
combined mass of all the 
asteroids is too small to 
support this idea.  Scientists 
now hypothesize that the 
asteroids are leftover pieces 
of the early solar system that 
never came together to form 
a planet.   
 
Some asteroids have very 
elliptical orbits that bring 
them closer to the sun than 
Earth’s orbit.  Someday, one 
of these asteroids could hit 
Earth.  One or more 
asteroids did hit Earth about 
65 million years ago, filling the atmosphere with dust and smoke and blocking out 
sunlight around the world.  Scientists hypothesize that many species of 
organisms, including the dinosaurs, became extinct as a result.   
 
Meteors      It’s a perfect night for stargazing—dark and clear.  
Suddenly, a streak of light flashes across the sky.  For an hour or so, you see a 
streak at least once a minute.  You are watching a meteor shower, which happen 
regularly, several times a year. 
 
Even when there is no meteor shower, you often can see meteors if you are far 
from city lights and the sky are not cloudy.  On average, a meteor streaks 
overhead every 10 minutes.   
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A meteoroid is a chunk of rock or dust in space.  Meteoroids come from 
comets or asteroids. Some meteoroids form when asteroids collide in space.  
Others form when a comet breaks up and creates a cloud of dust that continues 
to move through the solar system.  When Earth passes through one of these dust 
clouds, bits of dust enter Earth’s atmosphere. 
 
When a meteoroid enters Earth’s atmosphere, friction with the air creates heat 
and produces a streak of light in the sky—a meteor. If the meteoroid is large 
enough, it may not burn up completely.  Meteoroids that pass through the 
atmosphere and hit Earth’s surface are called meteorites. The craters on the 
moon were formed by meteoroids. 
 
Summary: 
• The solar system contains other objects besides planets, moons, and the 

sun. These objects include comets, asteroids, meteors, and dwarf 
planets. 

• Dwarf planets are not categorized as a regular planet because they have 
no cleared their orbit of debris. 

• Comets are loose collections of ice, dust, and small rocky particles 
whose orbits are usually very long, narrow ellipses. Sometimes 
referred to as a “dirty snowball,” a comet is made of two main parts: 
The head, which contains a nucleus and a coma, and a tail that point 
away from the sun. 

• Asteroids are rocky objects left over from the early solar system that are 
too small to be considered a planet. Most asteroids revolve around 
the sun between the orbits of Mars and Jupiter in an area called the 
asteroid belt.  

• Meteoroids are chunks of ice or rock that form when asteroids crash into 
each other, or when comets break apart. They can enter Earth’s 
atmosphere, which causes them to heat up due to friction and glow 
across the sky. A meteor is a streak of light in the sky produced by a 
meteoroid, which we refer to as a “shooting star.” If one hits Earth, it 
is referred to as a meteorite. 

	  


