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A moon is a natural satellite rotating around a plan-
et. While moons vary in size, each moon is much small-
er than its planet. There are more than 18] moons of
the various planets, dwarf planets and asteroid in the
solar system. Throughout history many astronomers
have turned their eyes and telescopes to our celestial
neighbours in a bid to find out more about the Uni-
verse around us. Unfortunately not all original observa-
tions turned out to be correct and we have not found
evidence of other life forms. Hindsight is a wonderful
thing and you never know perhaps future generations
will look back at us now smugly with what they have
In 1672, it was believed
that the moon of Venus had been discovered. Giovanni
Cassini (1625-1712) noticed this ‘moon’ but waited
until 1686 before seeing it again to make a formal an-

learnt from our mistakes.

nouncement of Venus’ moon. Over the next 200 years
many astronomers searched and saw this moon. One
observer named Abraham Scheuten (1707-89) report-
edly saw (when observing the transit of Venus in 1761),
a dark spot following Venus across the Sun. Another
J.H Lambert (1728-1777) had even calculated the length
of time it took to orbit the planet (I| days). Further
observations were made however other famous as-
tronomers like William Herschel (1738-1822) failed to
find anything.

In 1884, M.Hozeau thought he had stumbled across
the explanation that the mysterious object was not a
moon but in fact a small planet which he named Neith.
According to mythology, Neith was an Egyptian god-
dess who never revealed under her veil to any mortal,
appropriate name for the object that astronomers has
spent hundreds of years searching for. In actual fact
many of these astronomers could have been looking at
stars which were thousands of light years away from
Venus. Another possibility for these ‘observations’ are
reflections in the telescope lens. Modern telescopes
today have never found any trace of a satellite orbiting
Venus. Herman Goldschmidt (1802-1866) was originally

Mo o naspainter who became interested in astronomy after

Astronotes
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attending a lecture by Urbain Le Verrier (See Vulcan
above). During his career he discovered 14 asteroids
and he believed he had discovered the 9th moon of
Saturn in 1861 which he named Chiron. However
this moon never existed. In 1905, American astrono-
mer William H. Pickering (1858-1938) claimed he had
discovered a tenth moon for the gas giant Saturn.
Only six years earlier Pickering had actually success-
fully discovered Saturn’s 9th moon Phoebe. Despite
no other astronomer seeing this moon, which was
named Themis, some determined that it made sense
that a [0th moon would exist. In 1906, Pickering was
awarded the Lalande Prize, awarded for scientific
breakthroughs in the world of astronomy by the
French Academy of Sciences. Unfortunately, Picker-
ing had not discovered the 10th moon and the next
real satellite of Saturn (Epimetheus) was not discov-
ered until 1966. ( In the 1970’s, SF author John Var-
ley rediscovered Pickering’s Themis and mentioned it
in his novel Titan as a sighting of the gigantic alien
spacestation where most of the story takes place-
Ed.)

Our planet has only one natural satellite, the
Moon. However there have been many claims that
there might be other moons in orbit around our
planet. French astronomer Frederic Petit (1810-
1865) announced he has discovered a second moon
in 1846. Other French astronomers also claimed to
have seen it. He suggested that this moon came as
close to the Earth as |l.4km or 7miles. However,
this claim was disputed by many other astronomers
at the time. This is definitely an impossibility as fac-
tors such as air resistance would pull this moon out
of its orbit and towards the Earth. In 1898 scientist
Georg Waltemath, claimed that the earth did not just
have two moons but a series of mini moons. He also
claimed that they did not reflect much light from the
sun and would be hard to spot without a telescope.
Failures to predict when these moons would be visi-
ble let to discrediting the theory of extra moons.



PAGE 2

The Martian Twins

Of the four rocky, terrestrial planets, only Mars has more than
one moon. The two small bodies that orbit the red planet are
both smaller than Earth's moon, and raise a number of questions
about the formation of the early solar system.

Of the four rocky, terrestrial planets, only Mars has more than
one moon. The two small bodies that orbit the red planet are
both smaller than Earth's moon, and raise a number of questions
about the formation of the early solar system.

Phobos and Deimos bear more resemblance to asteroids than
to Earth's moon. Both are tiny — the larger, Phobos, is only 14
miles across (22 kilometers), while the smaller, Deimos, is only 8
miles (13 km), making them some of the smallest moons in the
solar system.

Both are also made up of material that resembles Type | or Il
carbonaceous chondrites, the substance that makes up asteroids.
With their elongated shapes, they even look more like asteroids
than moons.

Even from Mars, the moons don't look like moons. The more
distant moon, Deimos, appears more like a star in the night sky.
When it is full and shining at its brightest, it resembles Venus as
seen on Earth. Phobos has the closest orbit to its primary of any
moon in the solar system, but still only appears a third as wide as
Earth's full moon.

Phobos orbits only 3,700 miles (6,000 km) from the Martian
ground. Its surface is marred by debris that may have come from
impacts on Mars. It travels around the planet three times a day,
zipping across the Martian sky approximately once every four
hours. The fast-flying moon appears to travel from west to east.

Deimos orbits much farther away, tending to stay 12,470 miles
(20,069 km) from the red planet's surface. The moon takes about
30 hours, a little over a Martian day, to travel around its host.

Because of their odd shapes and strange composition, scientists
thought for a long time that both moons were born asteroids.
Jupiter's gravity could have nudged them into orbit around Mars,
allowing the red planet to capture them.
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Deimos

The moons could have spawned from a violent birth, much like
Earth's moon. A collision, common in the early solar system, could
have blown chunks of the red planet into space, and gravity may
have pulled them together into the moons. Similarly, an early
moon of Mars could have been impacted by a large object, leaving
Phobos and Deimos as the only remaining bits.

For years, scientists thought that Mars had no moon. Johannes
Kepler suggested the possibility of two moons around the red
planet, but only from a numerical standpoint; Earth had one moon
and Jupiter, at the time, was known to have four, so the middle
planet would likely have two.

It wasn't until American astronomer Asaph Hall made a thor-
ough study of the planet in 1877 that the tiny, closely orbiting
bodies were found. Hall discovered Deimos on Aug. 12 and Pho-
bos on Aug. 18. The two tiny bodies had been hidden in the glare
from the planet.

Hall named the two satellites for the sons of the Greek god of
war, Ares (Mars to the Romans). The twin boys, Phobos (Fear)
and Deimos (Dread or Panic), attended their father in battle.

But the sons won't be in attendance around Mars forever.
Phobos is slowly spiraling inward at a rate of 6 feet (1.8 meters)
every century. Within 50 million years, the moon will either col-
lide with Mars or become a ring of rubble around it; stretch marks
on its surface are likely early signs that the moon is breaking apart,
one 2015 study said, although others have postulated these marks
are instead grooves from Mars ejects. Deimos, on the other hand,

is slowly drifting away from the planet. (Jurj Oana)
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Jupiter has 53 named moons. Fourteen more have
been discovered but not given official status or names.
Combined, scientists now think Jupiter has 67 moons.

There are many interesting moons orbiting the planet,
but the ones of most scientific interest are the first four
moons discovered beyond Earth - the Galilean satellites.

The planet Jupiter's four largest moons are called the
Galilean satellites
Galilei, who first observed them in 1610. The German

after lItalian astronomer Galileo
astronomer Simon Marius claimed to have seen the
moons around the same time, but he did not publish his
observations and so Galileo is given the credit for their
discovery. These large moons, named lo, Europa, Gany-
mede, and Callisto, are each distinctive worlds.

[0 is the most volcanically active body in the solar sys-
tem. lo's surface is covered by sulfur in different colorful
forms. As lo travels in its slightly elliptical orbit, Jupiter's
immense gravity causes "tides" in the solid surface that
rise 100 m (300 feet) high on lo, generating enough heat
for volcanic activity and to drive off any water. lo's volca-
noes are driven by hot silicate magma.

Europa's surface is mostly water ice, and there is evi-
dence that it may be covering an ocean of water or
slushy ice beneath. Europa is thought to have twice as
much water as does Earth. This moon intrigues astrobi-
ologists because of its potential for having a "habitable
zone." Life forms have been found thriving near subter-
ranean volcanoes on Earth and in other extreme loca-
tions that may be analogues to what may exist on Euro-
pa.

Ganymede is the largest moon in the solar system
(larger than the planet Mercury), and is the only moon

known to have its own internally generated magnetic
field.

Callisto 's surface is extremely heavily cratered and
ancient - a visible record of events from the early history
of the solar system. However, the very few small craters
on Callisto indicate a small degree of current surface
activity.

The interiors of lo, Europa and Ganymede have a lay-
ered structure (as does Earth). lo has a core, and a man-
tle of at least partially molten rock, topped by a crust of
solid rock coated with sulfur compounds. Europa and
Ganymede both have a core; a rock envelope around
the core; a thick, soft ice layer; and a thin crust of im-
pure water ice. In the case of Europa, a global subsurface

water layer probably lies just below the icy crust.
Layering at Callisto is less well defined and appears
to be mainly a mixture of ice and rock.

Three of the moons influence each other in an
interesting way. lo is in a tug-of-war with Gany-
mede and Europa, and Europa's orbital period (time

to go around Jupiter once) is twice lo's period, and

Ganymede's period is twice that of Europa. In other
words, every time Ganymede goes around Jupiter
once, Europa makes two orbits and lo makes four
orbits. The moons all keep the same face towards
Jupiter as they orbit, meaning that each moon turns
once on its axis for every orbit around Jupiter.

Pioneers 10 and |1 (1973 to 1974) and Voyager |
and Voyager 2 (1979) offered striking color views
and global perspectives from their flybys of the Jupi-
ter system. From 1995 to 2003, the Galileo space-
craft made observations from repeated elliptical
orbits around Jupiter, passing as low as 26 km (162
miles) over the surfaces of the Galilean moons.
These close approaches resulted in images with un-
precedented detail of selected portions of the sur-
faces.

Close-up images taken by the Galileo spacecraft
of portions of Europa's surface show places where
ice has broken up and moved apart, and where lig-
uid may have come from below and frozen smooth-
ly on the surface. The low number of craters on
Europa leads scientists to believe that a subsurface
ocean has been present in recent geologic history
and may still exist today. The heat needed to melt
the ice in a place so far from the sun is thought to
come from inside Europa, resulting primarily from
forces that drive lo's volca-

(Pentek lulia)

the same type of tidal
noes.
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Neptune’ s Moons
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