
Small Solar System Objects: Asteroids,Comets, and Meteors
Don’t let the name fool you. Our solar system’s small bodies—asteroids, comets, and meteors—pack big
surprises. Asteroids and comets—and the meteors that sometimes come from them—are leftovers from the
formation of our solar system 4.6 billion years ago. While the planets and moons have changed over the
millennia, many of these small chunks of ice, rock, and metal have not. They are a lot like a fossil record of
planetary evolution. NASA's robotic spacecraft allow us to visit comets and asteroids up close and even bring
back samples to study. We are just beginning to figure out what these objects are like, what they are made of,
and how they formed.

Asteroids
Asteroids, sometimes called minor planets, are rocky, airless remnants left over from the early formation of
our solar system about 4.6 billion years ago. There are almost one million known asteroids in the solar system.

Most of this ancient space rubble can be found orbiting the Sun between Mars and Jupiter in an area known
as the asteroid belt. Asteroids range in size from Vesta—the largest at about 329 miles (530 kilometers) in
diameter—to bodies that are less than 33 feet (10 meters) across. The total mass of all the asteroids
combined is less than that of Earth's Moon.
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Comets
Comets look like long-haired stars that appear very
suddenly in the sky, lasting for days or even weeks
before fading away. It is no surprise that these
strange visitors have fascinated people around the
world for thousands of years. Chinese astronomers
kept extensive records for centuries, including
illustrations of characteristic types of comet tails,
times of cometary appearances and disappearances,
and celestial positions. These historic comet annals
have proven to be a valuable resource for later
astronomers who are tracking comets over time.

Comets are cosmic snowballs of frozen gases, rock,
and dust that orbit the Sun. They have been referred
to as "dirty snowballs." When frozen, they are the
size of a small town. There are currently almost
4,000 known comets in the solar system. Comets
do not orbit the Sun in the same neatly organized
disk as the planets, moons, and asteroids. Most comets orbit the Sun in long elliptical orbits that form a giant
spherical cloud around the solar system. This cloud is known as the Oort cloud.
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Meteors
When a comet's orbit brings it close to the Sun, it heats up and spews dust and gases into a giant, glowing
head larger than most planets. The dust and gases form a tail that stretches away from the Sun for millions of
miles. This tail leaves behind rocks and dust, sometimes right through Earth’s path. When these small rocks hit
Earth’s atmosphere, we see a phenomenon called a meteor.

A meteor is a space rock—or meteoroid—that enters
Earth's atmosphere. As the space rock falls toward
Earth, the resistance—or drag—of the air on the rock
makes it extremely hot. What we see is a "shooting
star." That bright streak is not actually the rock but
rather the glowing, hot air around it as the hot rock
zips through the atmosphere.

When Earth encounters many meteoroids at once,
we call it a meteor shower. When a meteor makes it
through Earth’s atmosphere and lands on Earth, we
call it a meteorite.
Here are dates each year of some major meteor
showers in the Northern Hemisphere. Peak viewing
times will vary by a day or two each year. Keep in
mind: If the Moon is full or near full, you may not see
many meteors. Some years are better than others
for numbers of meteors per hour.

Meteor shower Dates

Lyrids Apr 14-Apr 30

Perseids Jul 17-Sep 1

Orionids Sep 23-Nov 27

Leonids Nov 2-Nov 30

Geminids Dec 1-Dec 22
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Impacts
Impacts with small solar system objects are as natural as rain, although they happened a lot more often when
the solar system was young. Most of the impacts are small, but some are large enough to damage cars or
buildings. The meteorite the man is holding in the photo below hit a car in upstate New York in 1992.

Scientists believe stray objects or fragments from
earlier collisions slammed into Earth in the past,
playing a major role in the evolution of our planet.
With increasing regularity, scientists are discovering
asteroids and comets with unusual orbits, ones that
take them close to Earth and the Sun. Very few of
these bodies are potential hazards to Earth, but the
more we know and understand about them, the
better prepared we will be to take appropriate
measures if one is heading our way. Knowing the
size, shape, mass, composition, and structure of
these objects will help determine the best way to
divert a space rock found to be on an Earth-
threatening path. Missions to comets and asteroids provide valuable information about their composition and
structure, helping scientists assess the best methods to deal with those in potentially hazardous orbits.
By immediately tracking potentially hazardous near-Earth objects, we have more time to study potentially
threatening situations. NASA's Near Earth Object Program was established in 1998 to coordinate NASA-
sponsored efforts to detect, track, and characterize potentially hazardous asteroids and comets that could
approach Earth.
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