MERCURY

Mercury is the closest planet to the Sun. Its
diameter is only a little more than a third
of the Earth’s, and it is smaller than some
of the moons of the other planets (Jupiter's
Ganymede and Saturn’s Titan.) It has a
very tenuous atmosphere, which is only
a little more substantial than a vacuum.
Sunlight heats up the surface of the planet
to high temperatures during the day, up
to 450°C (840°F). At night, the surface
cools off rapidly, and the temperatures
can drop down to -180°C (-300°F). This
daily temperature variation is the largest
of all of the planets. However, Mercury's

day is much longer than Earth’s. Due to

Mercury’s closeness to the Sun and its

) slow rotation, the length of one day on Mercury is equal to 176 Earth days; that is, the time from one sunrise
to another on the surface of Mercury is 176 Earth days. Mercury orbits the Sun once every 88 Earth days;
that is, its year is 88 Earth days long. This means that one day on Mercury is two of its years long. There
is no liquid water on Mercury, although it is possible that water ice could exist in the permanently shaded
craters near Mercury's poles. Mercury is a planet with a very large iron core and a thin mantle compared
with the Earth. Mercury is bombarded by intense solar radiation since its atmosphere is not sufficiently
thick to provide much protection (unlike the atmosphere of Earth), and it is so close to the Sun. It is unlikely
that any life could survive on Mercury, and it would be very inhospitable for any human explorers in the
future. Mercury has been visited by only one robotic spacecraft, Mariner 10, which flew by the planet three
times in 1974 and 1975 and took images of about half of the planet’s surface. Since Mercury is too close to
the Sun to be safely imaged by the Hubble Space Telescope, the planet remains largely unknown at present.
A new NASA mission to Mercury, MESSENGER, was launched in 2004 and will arrive at Mercury in 2011

after several flybys of the planet.
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VENUS

Venus is the second planet from the Sun
and the brightest object in the FEarth’s
sky after the Sun and the Moon. Venus
15 @ near twin in size to the Earth but is
otherwise very different. Venus's rotation
is somewhat unusual in that it is both very
slow (243 Earth days per one Venus day,
slightly longer than Venus's year, which
is 226 Earth days long), and it rotates in
a clockwise direction when viewed from
above the north pole of the Sun (this
is opposite to the rotation of the Earth
and most other planets.)  Venus has a
very thick carbon dioxide atmosphere that
traps heat from the Sun during the day

f) and does not let the surface cool at night.

As a result, the temperatures on the surface of Venus are over 464°C (867°F). Similar greenhouse effect
operates also on the Earth, but on Venus the process went to extremes and raised the temperature to the
hottest surface temperature on any planet in the Solar System. To make the planet even more inhospitable,
the air pressure on the surface of Venus is about 90 times as high as the air pressure at sea level on Earth.
Any water that might have existed on the surface of Venus in the past has long since evaporated, and finding
life on the planet is not likely (though not entirely impossible.) We may learn a lot about Earth by learning
why Venus, in so many ways similar to the Earth, turned out so differently. The first spacecraft to visit Venus
was Mariner 2, which flew by the planet in 1962. The planet has been subsequently visited by many other
robotic spacecraft, including Venera 7, which in 1970 became the first human-made object to return data from
another planet after landing on its surface, and Venera 9 and 10, which returned the first photographs of the
Venusian surface. In the 1990s the Magellan spacecraft used radar to peer through the thick atmosphere of
Venus to map 98% of the planet's surface. The high temperature and unbreathable thick atmosphere makes
the planet a hostile place for any explorers. Even the robotic Venera spacecraft that landed on the planet’s
surface in the 1970s and 1980s appeared to have survived no more than a couple of hours under the harsh

Venusian conditions.
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MARS

Mars is the fourth planet from the Sun. It is
about half the size of Earth in diameter. This
makes the surface of Mars equal in area to all
the land area on Earth. The Martian day is
about 43 munutes longer than the Earth day,
and its year is 686 Earth days. Mars has a
carbon dioxide atmosphere, but it is extremely
thin, only about 1/100 as thick as Earth’s
atmosphere, The thin air does not retain heat
well, and surface temperatures range from a
frigid -130°C (-200°F) on a winter night to 27°C
(80°F) at the equator on a summer day. Mars
appears red because iron contained in the rocks

and sand on its surface has combined with

oxygen in the atmosphere through the same
process that produces rust on Earth. Mars occasionally has dust storms that cover the whole planet for
months. Mars has polar ice caps made of carbon dioxide ice (“dry ice”) and water ice. The size of the polar
ice caps changes significantly during the planet’s seasons. The first spacecraft to visit Mars was Mariner 4,
which flew by the planet in 1965. Many robotic spacecraft have explored the planet since then. Two robotic
rovers, Spirit and Opportunity, which have been roaming the surface of Mars since 2004, confirmed earlier
suspicions that there used to be lots of liquid water on the surface of Mars in the past, in the form of rivers
and seas. [f there was plenty of water on the planet in the past, perhaps living beings could have existed
there. Or, perhaps there are simple life forms still on Mars similar to bacteria on Earth that can survive in
frigid conditions by creating anti-freeze chemicals that keep the water in their cells from freezing. In any
case, Mars looks like the likeliest place for life to exist outside of the Earth. As a result, there are plans to send
many other robotic spacecraft to Mars to explore the planet further, and even to retumn samples of Martian
soil to Earth. Over the next few decades, Mars will probably become the second body in the Solar System

after the Moon to host human visitors, and eventually to host the tirst colony of humans on another planet.
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Space Exploration Cards: Asteroids

Asteroids are small rocky objects that can be
found in different regions of the Solar System,
Ihey orbit the Sun like planets, but they are
a lot smaller. Ceres used to be known as the
largest asteroid; it is about 950 km (590 miles)
in diameter. However, Ceres is now classified

-

as a “dwarf planet”, a new category of objects
in the Solar System defined by the International
Astronomical Union in 2006 to include objects
like Ceres and Pluto, which are too small to
be considered real planets, but resemble them
in many other ways. However, Ceres is still
associated with asteroids, since it is located
in the same part of the Solar System as the
vast majority of asteroids-—the Asteroid Belt, a region between the orbits of Mars and Jupiter. The largest
asteroids are Pallas, Vesta and Hygiea, which are between 400 km (249 miles) and 525 km (326 miles) in
diameter. There are hundreds of thousands of known asteroids. Astronomers probably have seen almost all
of the asteroids larger than 100 km, and about half of those with diameters in the 10-100 km range. But there
are probably millions of asteroids with sizes in the 1 km range that have never been seen. Some of the moons
of planets, such as the two moons of Mars and the outer moons of Jupiter and Saturn, are similar to asteroids,
and they may be captured asteroids rather than having formed in the same way around the planet as other
moons. Asteroids are thought to be remnants of the formation of the Solar System that did not become
planets. There have been about a half-dozen spacecraft that have flown by asteroids, sometimes on their way
to other destinations. The first spacecraft to take close-up pictures of an asteroid was Galileo, which flew by
the asteroids Gaspra (in 1991), and Ida, as well as its moon Dactyl (in 1993) before heading to study Jupiter.
I'he first spacecraft specifically designed for exploring an asteroid was the Near-Earth Asteroid Rendezvous
- Shoemaker spacecraft, which explored the asteroids Mathilde and Eros, and eventually landed on the
surface of Eros in 2001, The spacecraft Dawn, launched in 2007, is planned to fly by Ceres and Vesta in
2011-2015. Because asteroids are small, they are unlikely to host living beings. However, they appear to be
good sources of raw materials for space explorers, so sometime in the distant future humans might venture

out and establish colonies on (or inside) asteroids.
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Space Exploration Cards: Jupiter

JUPITER

Jupiter is the fifth planet from the Sun and the
largest planet in the Solar System. It is about
318 times as massive as Earth, and over 1,300
Earths could fit inside of it. Jupiter is a gas
giant mostly made of hydrogen and helium.
Jupiter has no solid surface that we can see,
and the apparent visible surface is just the top
layers of clouds in its massive atmosphere,
These upper layers of the atmosphere show
complicated wind patterns. The winds blow in
opposite directions in the light-colored zones
and dark belts. Perhaps the most recognizable
feature on Jupiter’s visible surface is the Great
Red Spot, a huge storm, more than twice the
diameter of Earth, which has been seen by
observers on Farth for more than 300 years.
Deeper in the atmosphere, the gases become thicker until they eventually turn into a liquid. At its center,
Jupiter may have a solid, rocky core a few times the size of Earth, though based on current data, it is also
possible that it does not have a solid core at all. Jupiter has at least 63 moons and a faint ring system. The
ring system is much fainter than the rings of Saturn and was not discovered until the Voyager 1 and 2
spacecraft flew by the planet in 1979. One day on Jupiter is about 10 hours long, and its year is about 12 Earth
years. Jupiter radiates more energy into space than it receives from the Sun. This excess energy, produced by
the planet being compressed under its own gravity, is thought to be ultimately responsible for the complex
motions in Jupiter's atmosphere. The first spacecraft to visit Jupiter was Pioneer 10, which flew by the
planet in 1973. The planet has since then been visited by several other spacecraft, It is unlikely that any life
forms could live on the planet, and the lack of a solid surface on which humans could land on, as well as the

high atmospheric pressure make the planet a most challenging environment for human visitors.
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