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LESSON BACKGROUNDLESSON BACKGROUND NAME THOSE ASTEROIDS!NAME THOSE ASTEROIDS! BRAINSTORMBRAINSTORM

There are many cool objects flying around in space. 
Do you know the difference between an asteroid, a comet, 

a meteor, and a meteorite? Try the activity below to learn more!

LESSON SCENARIOLESSON SCENARIO

Time: Sometime in the next century

Place: EarthMost meteorites are thought to be broken fragments of asteroids —
small “planets” or bodies of rock or ice orbiting around the Sun. 
The largest asteroid is Ceres, 940 km in diameter, much smaller 
than our Moon (3,500 km). Ceres was the first asteroid discovered (in
1801), and about 6,000 have been discovered since then. Asteroids are
so small that telescopes on Earth can see them only as points of light. 

The Galileo spacecraft passed close to the asteroids Gaspra and Ida
and sent us pictures of them. Both are irregular masses of rock,
seemingly broken and covered with impact craters. As indicated by
their colors (reflectance spectra), most asteroids are mixtures of metal
and silicate minerals, possibly like chondrite meteorites. A few are
made of basalt rock, just like the basalt meteorites (example: 1983RD
in this lesson).

Most asteroids orbit in the asteroid belt between 2.2 and 3.2 times the
Earth’s distance from the Sun; their orbits are ellipses, oval-shaped
curves that carry them nearer and farther from the Sun. Only a few
asteroids follow orbits that get near the Earth, and these asteroids are
probably the sources of some meteorites. An asteroid that crosses the
Earth’s orbit could collide with the Earth and cause a devastating
impact explosion. About 200 of these Earth-crossing asteroids are
known, and it is estimated that 20–40 percent of them will collide with
the Earth over the next million years. No known asteroid will hit the
Earth for at least 200 years. We will likely have many years of warning
before an asteroid collision like this. The Earth is really a very small
target. But when there are a million shots, over a long time, one is likely
to hit.

To hunt for asteroids, astronomers photograph the night sky and look
for “stars” that move, compared to real stars. A long exposure
photograph would show a background of stars as spots, with a streak
from an asteroid, due to the asteroid’s motion across the sky. To
discover the orbit of an asteroid, it is not necessary to observe the
asteroid as it follows its whole orbit; knowing its location a few times,
over several weeks or months, is sufficient.

Read the sentences below to learn about three asteroids
that were named after famous people. Conduct an
Internet search to find out who these people were. Use
the information to complete the sentences. 

The asteroid 3352 McAuliffe is named after Christa
McAuliffe, who was 

.

The asteroid 2266 Tchaikovsky is named after a
Russian music composer who 

.

The asteroid 2578 Saint-Exupéry is named after Antoine
de Saint-Exupéry, who 

.

Do You Know the Difference
Between an Asteroid, a Comet,
and a Meteor?
Asteroids are generally large
chunks of rock that come from the
Leonid asteroid belt. Comets look
like asteroids, except they are
covered with compounds that make
a fuzzy, cloud-like shell. A meteor is
the flash of light that we see in the
night sky when smaller bits of
asteroids or comets burn up as they
pass through Earth’s atmosphere.

Asteroids Can Have 
Three Names!
An asteroid’s first name: When an
asteroid is found, it is given a
temporary name, showing what
year it was found.
An asteroid’s second name: After
the asteroid’s orbit is known well, it
gets assigned a number.
An asteroid’s third name: Finally, an
asteroid can be given a “real” name
by the person who found it.
For example: The asteroid named
“3551 1983RD” has a first name
(1983RD, which shows it was
discovered in the year 1983) and a
second name, which is actually a
number (3551). This asteroid
doesn’t have a “real” name yet.
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On a separate sheet of paper, can you explain
why the following asteroids are famous?

• 433 Eros

• 1 Ceres

• 4 Vesta

• 2060 Chiron

• 3200 Phaethon

• 1862 Apollo

BONUS!BONUS!

National and international space agencies are cooperating to plan for human
exploration of the outer Solar System. Their intention is to send expeditions to the
moons of Jupiter, Saturn, Uranus, and Neptune to explore, collect samples, and
search for clues to the beginnings of the Solar System. It is impractical to send all the
rocket fuel and consumables (drinking water, air, food) from the Earth because they
are heavy, bulky items. Therefore, the space agencies are looking for sources of
rocket fuel and consumables at an intermediate destination, the asteroid belt. Your
class has been selected to plan a prospecting expedition to the asteroids to look for
resources that could be turned into rocket fuel, drinking water, etc.

What can we get from an asteroid?
Two types of materials on asteroids appear to be attractive for mining: metals and
volatiles. Both of these are essential for space travel. The cost of launching any
material from the Earth is extremely high, so useful materials that are already in
space can be very valuable. Most of the asteroids are found in orbits between Mars
and Jupiter. However, several hundred have orbits that bring them close to the Earth.
Rocket trips to some of these “near-Earth” asteroids would use even less fuel than a
trip to the Moon, though the travel time to an asteroid might be much longer because
the asteroid is not orbiting Earth.

Metals—An asteroid of the composition of an ordinary chondrite could be processed
to provide very pure iron and nickel. Valuable by-products would include cobalt,
platinum, gallium, and germanium. These metals are basic to the production of steel
and electronic equipment. Some metals from an asteroid mine might even prove
valuable enough to be returned to Earth. Iron meteorites are high-grade ores.

Volatiles—Water, oxygen, and carbon compounds are useful in any space settlement,
both for life support and for producing rocket fuel. These volatiles could be found in
an asteroid that resembles a carbonaceous chondrite or the nucleus of a former
comet. Water contents may range from 5–10% by weight for a chondrite to 60% by
weight for a comet nucleus. In some asteroids large quantities of sulfur, chlorine, 
and nitrogen may also be available.

Why do humans explore? 

Where does the money for space exploration come from?  

What are possible economic benefits of space exploration? 

Might a lunar base be cheaper to run than a space station in low-Earth orbit?

What are the advantages/disadvantages of gender-mixed crews? 

What are the different abilities of human crews and robotic instruments (e.g.,
compare initiative, adaptability, hardiness, need for life support)? 

What types of support teams (on Earth or other home base) are necessary to a
mission? Consider human and/or robotic crews. 

How does destination and crew selection affect vehicle design? 

What skills/programming would astronauts/robots need during each phase of a
mission? 

Imagine some emergencies that might occur in flight. How might we plan to deal with
them? What kinds of problems could not be fixed in a spacecraft millions of miles
from home base? 
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