
    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 181 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 

learnt from our mistakes.     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-

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 (11 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 

a painter who became interested in astronomy after 

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 10th 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 11.4km 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. 

What does an Astronomer do? 
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    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 I or II 

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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    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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ǇǊƻōƭŜƳΦ Lǘϥǎ ǎƛƳǇƭȅ ǘƻƻ ŎƭƻǎŜ ǘƻ ǘƘŜ ǎǳƴ ǘƻ ƘƻƭŘ ƻƴ ǘƻ ŀƴƻǘƘŜǊ ōƻŘȅΦ 

IƻǿŜǾŜǊΣ ƛƴ ǘƘŜ ǇŀǎǘΣ ±Ŝƴǳǎ ƳƛƎƘǘ ƘŀǾŜ ƘŀŘ ŀ Ƴƻƻƴ ǘƘŀǘ ǎǇƛǊŀƭŜŘ 

ƛƴǘƻ ǘƘŜ ǇƭŀƴŜǘ ŀƊŜǊ Ŏƻƭƭƛǎƛƻƴ ǿƛǘƘ ŀƴƻǘƘŜǊ ōƻŘȅ ǘƘŀǘ ƳƛƎƘǘ ƻǊ ƳƛƎƘǘ 

ƴƻǘ ƘŀǾŜ ŎŀǳǎŜŘ ǘƘŜ ǇƭŀƴŜǘ ǘƻ ƅƛǇ ŀƭƻƴƎ ƛǘǎ ŀȄƛǎΦ 
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The Moons of Jupiter 

   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  after Italian astronomer Galileo 

Galilei, who first observed them in 1610. The German 

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 Io, Europa, Gany-

mede, and Callisto, are each distinctive worlds. 

   Io  is the most volcanically active body in the solar sys-

tem. Io's surface is covered by sulfur in different colorful 

forms. As Io travels in its slightly elliptical orbit, Jupiter's 

immense gravity causes "tides" in the solid surface that 

rise 100 m (300 feet) high on Io, generating enough heat 

for volcanic activity and to drive off any water. Io'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 Io, Europa and Ganymede have a lay-

ered structure (as does Earth). Io 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 
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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. Io is in a tug-of-war with Gany-

mede and Europa, and Europa's orbital period (time 

to go around Jupiter once) is twice Io'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 Io 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 11 (1973 to 1974) and Voyager 1 

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 261 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 liq-

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 

the same type of tidal   forces that drive Io's volca-

noes.                                                 (Pentek Iulia) 
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ōŜΣ ŜŀŎƘ ƻŦ {ŀǘǳǊƴϥǎ Ƴƻƻƴǎ ǘŜƭƭǎ ŀƴƻǘƘŜǊ ǇƛŜŎŜ ƻŦ ǘƘŜ 

ǎǘƻǊȅ ǎǳǊǊƻǳƴŘƛƴƎ ǘƘŜ {ŀǘǳǊƴ ǎȅǎǘŜƳΦ ²ŜϥǾŜ ŘƛǎŎƻǾπ

ŜǊŜŘ ŀ ǘƻǘŀƭ ƻŦ ро ŎƻƴŬǊƳŜŘ Ƴƻƻƴǎ ŀƴŘ ŀƴƻǘƘŜǊ ф 

ǇǊƻǾƛǎƛƻƴŀƭ Ƴƻƻƴǎ όŦƻǊ ŀ ǇƻǎǎƛōƭŜ ǘƻǘŀƭ ƻŦ сн ƳƻƻƴǎύΦ 

   /ƘǊƛǎǝŀŀƴ IǳȅƎŜƴǎ ŘƛǎŎƻǾŜǊŜŘ ǘƘŜ ŬǊǎǘ ƪƴƻǿƴ Ƴƻƻƴ 

ƻŦ   {ŀǘǳǊƴΦ ¢ƘŜ ȅŜŀǊ ǿŀǎ мсрр ŀƴŘ ǘƘŜ Ƴƻƻƴ ǿŀǎ ¢ƛπ

ǘŀƴΦ DƛƻǾŀƴƴƛ   5ƻƳŜƴƛŎƻ /ŀǎǎƛƴƛ ƳŀŘŜ ǘƘŜ ƴŜȄǘ ŦƻǳǊ 

ŘƛǎŎƻǾŜǊƛŜǎΥ LŀǇŜǘǳǎ όмстмύΣ wƘŜŀ όмстнύΣ 5ƛƻƴŜ 

όмсупύΣ ŀƴŘ ¢ŜǘƘȅǎ όмсупύΦ aƛƳŀǎ ŀƴŘ 9ƴŎŜƭŀŘǳǎ ǿŜǊŜ 

ōƻǘƘ ŘƛǎŎƻǾŜǊŜŘ ōȅ ²ƛƭƭƛŀƳ IŜǊǎŎƘŜƭ ƛƴ мтуфΦ ¢ƘŜ ƴŜȄǘ 

ǘǿƻ ŘƛǎŎƻǾŜǊƛŜǎ ŎŀƳŜ ŀǘ ƛƴǘŜǊǾŀƭǎ ƻŦ рл ƻǊ ƳƻǊŜ ȅŜŀǊǎ 

-- IȅǇŜǊƛƻƴ όмупуύ ŀƴŘ tƘƻŜōŜ όмуфуύΦ 

    !ǎ ǘŜƭŜǎŎƻǇƛŎ ǊŜǎƻƭǾƛƴƎ ǇƻǿŜǊ ƛƴŎǊŜŀǎŜŘ ǘƘǊƻǳƎƘ ǘƘŜ 

мфǘƘ ŎŜƴǘǳǊȅΣ {ŀǘǳǊƴϥǎ ŦŀƳƛƭȅ ƻŦ ƪƴƻǿƴ Ƴƻƻƴǎ ƎǊŜǿΦ 

Lƴ мфсс       9ǇƛƳŜǘƘŜǳǎ ŀƴŘ Wŀƴǳǎ ǿŜǊŜ ŘƛǎŎƻǾŜǊŜŘΦ .ȅ 

ǘƘŜ ǝƳŜ /ŀǎǎƛƴƛ-IǳȅƎŜƴǎ ǿŀǎ ƭŀǳƴŎƘŜŘ ƛƴ мффтΣ 

{ŀǘǳǊƴϥǎ Ƴƻƻƴ Ŏƻǳƴǘ ƘŀŘ ǊŜŀŎƘŜŘ муΦ ¢ƘŜ ƴǳƳōŜǊ ƻŦ 

ƪƴƻǿƴ Ƴƻƻƴǎ ǎƻƻƴ ƛƴŎǊŜŀǎŜŘ ǿƛǘƘ ƘƛƎƘ-ǊŜǎƻƭǳǝƻƴ 

ƛƳŀƎƛƴƎ ǘŜŎƘƴƛǉǳŜǎ ǳǎŜŘ ƻƴ ƎǊƻǳƴŘ-ōŀǎŜŘ ǘŜƭŜǎŎƻǇŜǎΦ 

¢ƘŜ /ŀǎǎƛƴƛ Ƴƛǎǎƛƻƴ Ƙŀǎ ŘƛǎŎƻǾŜǊŜŘ ǎŜǾŜǊŀƭ ƳƻǊŜ 

Ƴƻƻƴǎ ǎƛƴŎŜ ƛǘǎ ŀǊǊƛǾŀƭ ŀǘ {ŀǘǳǊƴΦ 

    9ŀŎƘ ƻŦ {ŀǘǳǊƴϥǎ Ƴƻƻƴǎ ōŜŀǊǎ ŀ ǳƴƛǉǳŜ ǎǘƻǊȅΦ ¢ǿƻ 

ƻŦ ǘƘŜ Ƴƻƻƴǎ ƻǊōƛǘ ǿƛǘƘƛƴ ƎŀǇǎ ƛƴ ǘƘŜ Ƴŀƛƴ ǊƛƴƎǎΦ 

{ƻƳŜΣ ǎǳŎƘ ŀǎ tǊƻƳŜǘƘŜǳǎ ŀƴŘ tŀƴŘƻǊŀΣ ƛƴǘŜǊŀŎǘ ǿƛǘƘ 

ǊƛƴƎ ƳŀǘŜǊƛŀƭΣ ǎƘŜǇƘŜǊŘƛƴƎ ǘƘŜ ǊƛƴƎ ƛƴ ƛǘǎ ƻǊōƛǘΦ {ƻƳŜ 

ǎƳŀƭƭ Ƴƻƻƴǎ ŀǊŜ ǘǊŀǇǇŜŘ ƛƴ ǘƘŜ ǎŀƳŜ ƻǊōƛǘǎ ŀǎ ¢ŜǘƘȅǎ 

ƻǊ 5ƛƻƴŜΦ Wŀƴǳǎ ŀƴŘ 9ǇƛƳŜǘƘŜǳǎ ƻŎŎŀǎƛƻƴŀƭƭȅ Ǉŀǎǎ 

ŎƭƻǎŜ ǘƻ ŜŀŎƘ ƻǘƘŜǊΣ ŎŀǳǎƛƴƎ ǘƘŜƳ ǘƻ ǇŜǊƛƻŘƛŎŀƭƭȅ ŜȄπ

ŎƘŀƴƎŜ ƻǊōƛǘǎΦ IŜǊŜϥǎ ŀ ǎŀƳǇƭƛƴƎ ƻŦ ǎƻƳŜ ƻŦ ǘƘŜ 

ǳƴƛǉǳŜ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ ƳƻƻƴǎΥ  

     ¢ƛǘŀƴ ƛǎ ǎƻ ƭŀǊƎŜ ǘƘŀǘ ƛǘ ŀũŜŎǘǎ ǘƘŜ ƻǊōƛǘǎ ƻŦ ƻǘƘŜǊ 

ƴŜŀǊ-ōȅ ƳƻƻƴǎΦ !ǘ рΣмрл ƪƳ όоΣнлл ƳƛƭŜǎύ ŀŎǊƻǎǎΣ ƛǘ ƛǎ 

ǘƘŜ ǎŜŎƻƴŘ ƭŀǊƎŜǎǘ Ƴƻƻƴ ƛƴ ǘƘŜ ǎƻƭŀǊ ǎȅǎǘŜƳΦ ¢ƛǘŀƴ 
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ƘƛŘŜǎ ƛǘǎ ǎǳǊŦŀŎŜ ǿƛǘƘ ŀ ǘƘƛŎƪ ƴƛǘǊƻƎŜƴ-ǊƛŎƘ ŀǘƳƻǎπ

ǇƘŜǊŜΦ ¢ƛǘŀƴϥǎ ŀǘƳƻǎǇƘŜǊŜ ƛǎ ǎƛƳƛƭŀǊ ǘƻ ǘƘŜ 9ŀǊǘƘϥǎ ŀǘπ

ƳƻǎǇƘŜǊŜ ƻŦ ƭƻƴƎ ŀƎƻΣ ōŜŦƻǊŜ ōƛƻƭƻƎȅ ǘƻƻƪ ƘƻƭŘ ƻƴ 

ƻǳǊ ƘƻƳŜ ǇƭŀƴŜǘΦ ¢ƛǘŀƴϥǎ ŀǘƳƻǎǇƘŜǊŜ ƛǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ 

фр҈ ƴƛǘǊƻƎŜƴ ǿƛǘƘ ǘǊŀŎŜǎ ƻŦ ƳŜǘƘŀƴŜΦ ²ƘƛƭŜ ǘƘŜ 

9ŀǊǘƘϥǎ ŀǘƳƻǎǇƘŜǊŜ ŜȄǘŜƴŘǎ ŀōƻǳǘ сл ƪƳ όот ƳƛƭŜǎύ 

ƛƴǘƻ ǎǇŀŎŜΣ ¢ƛǘŀƴϥǎ ŜȄǘŜƴŘǎ ƴŜŀǊƭȅ слл ƪƳ όǘŜƴ ǝƳŜǎ 

ǘƘŀǘ ƻŦ ǘƘŜ 9ŀǊǘƘϥǎ ŀǘƳƻǎǇƘŜǊŜύ ƛƴǘƻ ǎǇŀŎŜΦ   

    LŀǇŜǘǳǎ Ƙŀǎ ƻƴŜ ǎƛŘŜ ŀǎ ōǊƛƎƘǘ ŀǎ ǎƴƻǿ ŀƴŘ ƻƴŜ 

ǎƛŘŜ ŀǎ ŘŀǊƪ ŀǎ ōƭŀŎƪ ǾŜƭǾŜǘΣ ǿƛǘƘ ŀ ƘǳƎŜ ǊƛŘƎŜ ǊǳƴƴƛƴƎ 

ŀǊƻǳƴŘ Ƴƻǎǘ ƻŦ ƛǘǎ ŘŀǊƪ-ǎƛŘŜ ŜǉǳŀǘƻǊΦ  

    tƘƻŜōŜ ƻǊōƛǘǎ ǘƘŜ ǇƭŀƴŜǘ ƛƴ ŀ ŘƛǊŜŎǝƻƴ ƻǇǇƻǎƛǘŜ 

ǘƘŀǘ ƻŦ {ŀǘǳǊƴϥǎ ƭŀǊƎŜǊ ƳƻƻƴǎΣ ŀǎ Řƻ ǎŜǾŜǊŀƭ ƻŦ ǘƘŜ 

ƳƻǊŜ ǊŜŎŜƴǘƭȅ ŘƛǎŎƻǾŜǊŜŘ ƳƻƻƴǎΦ  

    aƛƳŀǎ Ƙŀǎ ŀƴ ŜƴƻǊƳƻǳǎ ŎǊŀǘŜǊ ƻƴ ƻƴŜ ǎƛŘŜΣ ǘƘŜ 

ǊŜǎǳƭǘ ƻŦ ŀƴ ƛƳǇŀŎǘ ǘƘŀǘ ƴŜŀǊƭȅ ǎǇƭƛǘ ǘƘŜ Ƴƻƻƴ ŀǇŀǊǘΦ 

9ƴŎŜƭŀŘǳǎ ŘƛǎǇƭŀȅǎ ŜǾƛŘŜƴŎŜ ƻŦ ŀŎǝǾŜ ƛŎŜ ǾƻƭŎŀƴƛǎƳΥ 

/ŀǎǎƛƴƛ ƻōǎŜǊǾŜŘ ǿŀǊƳ ŦǊŀŎǘǳǊŜǎ ǿƘŜǊŜ ŜǾŀǇƻǊŀǝƴƎ 

ƛŎŜ ŜǾƛŘŜƴǘƭȅ ŜǎŎŀǇŜǎ ŀƴŘ ŦƻǊƳǎ ŀ ƘǳƎŜ ŎƭƻǳŘ ƻŦ ǿŀǘŜǊ 

ǾŀǇƻǊ ƻǾŜǊ ǘƘŜ ǎƻǳǘƘ ǇƻƭŜΦ  

    IȅǇŜǊƛƻƴ Ƙŀǎ ŀƴ ƻŘŘ ƅŀǧŜƴŜŘ ǎƘŀǇŜ ŀƴŘ ǊƻǘŀǘŜǎ 

ŎƘŀƻǝŎŀƭƭȅΣ ǇǊƻōŀōƭȅ ŘǳŜ ǘƻ ŀ ǊŜŎŜƴǘ ŎƻƭƭƛǎƛƻƴΦ  

    tŀƴ ƻǊōƛǘǎ ǿƛǘƘƛƴ ǘƘŜ Ƴŀƛƴ ǊƛƴƎǎ ŀƴŘ ƘŜƭǇǎ ǎǿŜŜǇ 

ƳŀǘŜǊƛŀƭǎ ƻǳǘ ƻŦ ŀ ƴŀǊǊƻǿ ǎǇŀŎŜ ƪƴƻǿƴ ŀǎ ǘƘŜ 9ƴŎƪŜ 

DŀǇΦ  

    ¢ŜǘƘȅǎ Ƙŀǎ ŀ ƘǳƎŜ ǊƛƊ ȊƻƴŜ ŎŀƭƭŜŘ LǘƘŀŎŀ /ƘŀǎƳŀ 

ǘƘŀǘ Ǌǳƴǎ ƴŜŀǊƭȅ ǘƘǊŜŜ-ǉǳŀǊǘŜǊǎ ƻŦ ǘƘŜ ǿŀȅ ŀǊƻǳƴŘ ǘƘŜ 

ƳƻƻƴΦ  

    CƻǳǊ Ƴƻƻƴǎ ƻǊōƛǘ ƛƴ ǎǘŀōƭŜ ǇƭŀŎŜǎ ŀǊƻǳƴŘ {ŀǘǳǊƴ 

ŎŀƭƭŜŘ  [ŀƎǊŀƴƎƛŀƴ ǇƻƛƴǘǎΦ ¢ƘŜǎŜ ǇƭŀŎŜǎ ƭƛŜ сл ŘŜƎǊŜŜǎ 

ŀƘŜŀŘ ƻŦ ƻǊ ōŜƘƛƴŘ ŀ ƭŀǊƎŜǊ Ƴƻƻƴ ŀƴŘ ƛƴ ǘƘŜ ǎŀƳŜ 

ƻǊōƛǘΦ  

    ¢ŜƭŜǎǘƻ ŀƴŘ  /ŀƭȅǇǎƻ ƻŎŎǳǇȅ ǘƘŜ ǘǿƻ [ŀƎǊŀƴƎƛŀƴ 

Ǉƻƛƴǘǎ ƻŦ ¢ŜǘƘȅǎ ƛƴ ƛǘǎ ƻǊōƛǘΤ IŜƭŜƴŜ ŀƴŘ tƻƭȅŘŜǳŎŜǎ 

ƻŎŎǳǇȅ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ [ŀƎǊŀƴƎƛŀƴ Ǉƻƛƴǘǎ ƻŦ 5ƛƻƴŜΦ 

    {ƛȄǘŜŜƴ ƻŦ {ŀǘǳǊƴϥǎ Ƴƻƻƴǎ ƪŜŜǇ ǘƘŜ ǎŀƳŜ ŦŀŎŜ ǘƻπ

ǿŀǊŘ ǘƘŜ ǇƭŀƴŜǘ ŀǎ ǘƘŜȅ ƻǊōƛǘΦ /ŀƭƭŜŘ ϦǝŘŀƭ ƭƻŎƪƛƴƎϦΣ 

ǘƘƛǎ ƛǎ ǘƘŜ ǎŀƳŜ ǇƘŜƴƻƳŜƴƻƴ ǘƘŀǘ ƪŜŜǇǎ ƻǳǊ aƻƻƴ 

ŀƭǿŀȅǎ ŦŀŎƛƴƎ ǘƻǿŀǊŘ 9ŀǊǘƘΦ                

όDŀƭ !ƭŜȄŀƴŘǊŀύ 

Saturn’s Moons 



The Sweet Moons of Uranus 

Ϧ{ǿŜŜǘ aƻƻƴΣϦ ²ƛƭƭƛŀƳ {ƘŀƪŜǎǇŜŀǊŜ ǿǊƻǘŜ ƛƴ 

Ϧ! aƛŘǎǳƳƳŜǊ bƛƎƘǘϥǎ 5ǊŜŀƳΣϦ ϦL ǘƘŀƴƪ ǘƘŜŜ 

ŦƻǊ ǘƘȅ ǎǳƴƴȅ ōŜŀƳǎΤ L ǘƘŀƴƪ ǘƘŜŜΣ aƻƻƴΣ ŦƻǊ 

ǎƘƛƴƛƴƎ ƴƻǿ ǎƻ ōǊƛƎƘǘΦϦ /ŜƴǘǳǊƛŜǎ ƭŀǘŜǊΣ ǘƘŜ 

Ƴƻƻƴǎ ƻŦ ¦Ǌŀƴǳǎ Ǉŀȅ ƘƻƳŀƎŜ ǘƻ ǘƘŜ ŦŀƳƻǳǎ 

ǇƭŀȅǿǊƛƎƘǘΦ 

   ²ƘƛƭŜ Ƴƻǎǘ ƻŦ ǘƘŜ ǎŀǘŜƭƭƛǘŜǎ ƻǊōƛǝƴƎ ƻǘƘŜǊ 

ǇƭŀƴŜǘǎ ǘŀƪŜ ǘƘŜƛǊ ƴŀƳŜǎ ŦǊƻƳ DǊŜŜƪ ƳȅǘƘƻƭπ

ƻƎȅΣ ¦Ǌŀƴǳǎϥ Ƴƻƻƴǎ ŀǊŜ ǳƴƛǉǳŜ ƛƴ ōŜƛƴƎ 

ƴŀƳŜŘ ŦƻǊ {ƘŀƪŜǎǇŜŀǊŜŀƴ ŎƘŀǊŀŎǘŜǊǎΣ ŀƭƻƴƎ 

ǿƛǘƘ ŀ ŎƻǳǇƭŜ ƻŦ ǘƘŜ Ƴƻƻƴǎ ōŜƛƴƎ ƴŀƳŜŘ ŦƻǊ 

ŎƘŀǊŀŎǘŜǊǎ ŦǊƻƳ ǘƘŜ ǿƻǊƪǎ ƻŦ !ƭŜȄŀƴŘŜǊ tƻǇŜΦ 

   hōŜǊƻƴ ŀƴŘ ¢ƛǘŀƴƛŀ ŀǊŜ ǘƘŜ ƭŀǊƎŜǎǘ ¦Ǌŀƴƛŀƴ 

ƳƻƻƴǎΣ ŀƴŘ ǿŜǊŜ ŬǊǎǘ ǘƻ ōŜ ŘƛǎŎƻǾŜǊŜŘ -- ōȅ ²ƛƭƭƛŀƳ 

IŜǊǎŎƘŜƭ ƛƴ мтутΦ ²ƛƭƭƛŀƳ [ŀǎǎŜƭƭΣ ǿƘƻ ƘŀŘ ōŜŜƴ ŬǊǎǘ ǘƻ 

ǎŜŜ ŀ Ƴƻƻƴ ƻǊōƛǝƴƎ bŜǇǘǳƴŜΣ ŘƛǎŎƻǾŜǊŜŘ ǘƘŜ ƴŜȄǘ ǘǿƻΣ 

!ǊƛŜƭ ŀƴŘ ¦ƳōǊƛŜƭΦ bŜŀǊƭȅ ŀ ŎŜƴǘǳǊȅ ǇŀǎǎŜŘ ōŜŦƻǊŜ 

DŜǊŀǊŘ YǳƛǇŜǊ ŦƻǳƴŘ aƛǊŀƴŘŀ ƛƴ мфпуΦ !ƴŘ ǘƘŀǘ ǿŀǎ ƛǘ 

ǳƴǝƭ ŀ b!{! Ǌƻōƻǘ ƳŀŘŜ ƛǘ ǘƻ Řƛǎǘŀƴǘ ¦ǊŀƴǳǎΦ 

   ¢ƘŜ ±ƻȅŀƎŜǊ н ǎǇŀŎŜŎǊŀƊ ǾƛǎƛǘŜŘ ǘƘŜ ¦Ǌŀƴƛŀƴ ǎȅǎǘŜƳ ƛƴ 

мфус ŀƴŘ ǘǊƛǇƭŜŘ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƪƴƻǿƴ ƳƻƻƴǎΦ ±ƻȅŀƎŜǊ 

н ŦƻǳƴŘ ŀƴ ŀŘŘƛǝƻƴŀƭ млΣ Ƨǳǎǘ нс-мрп ƪƳ όмс-фс ƳƛƭŜǎύ ƛƴ 

ŘƛŀƳŜǘŜǊΥ WǳƭƛŜǘΣ tǳŎƪΣ /ƻǊŘŜƭƛŀΣ hǇƘŜƭƛŀΣ .ƛŀƴŎŀΣ 5ŜǎŘŜπ

ƳƻƴŀΣ tƻǊǝŀΣ wƻǎŀƭƛƴŘΣ /ǊŜǎǎƛŘŀ ŀƴŘ .ŜƭƛƴŘŀΦ 

   {ƛƴŎŜ ǘƘŜƴΣ ŀǎǘǊƻƴƻƳŜǊǎ ǳǎƛƴƎ ǘƘŜ IǳōōƭŜ {ǇŀŎŜ ¢ŜƭŜπ

ǎŎƻǇŜ ŀƴŘ ƛƳǇǊƻǾŜŘ ƎǊƻǳƴŘ-ōŀǎŜŘ ǘŜƭŜǎŎƻǇŜǎ ƘŀǾŜ 

ǊŀƛǎŜŘ ǘƘŜ ǘƻǘŀƭ ǘƻ нт ƪƴƻǿƴ ƳƻƻƴǎΦ {ǇƻǩƴƎ ǘƘŜ Ǉƻǎǘ-

±ƻȅŀƎŜǊ Ƴƻƻƴǎ ƛǎ ŀƴ ƛƳǇǊŜǎǎƛǾŜ ŦŜŀǘΦ ¢ƘŜȅϥǊŜ ǝƴȅ -- ŀǎ 

ƭƛǧƭŜ ŀǎ мн-мс ƪƳ όу-мл ƳƛƭŜǎύ ŀŎǊƻǎǎΣ ŀƴŘ ōƭŀŎƪŜǊ ǘƘŀƴ 

ŀǎǇƘŀƭǘΦ !ƴŘ ƻŦ ŎƻǳǊǎŜΣ ǘƘŜȅϥǊŜ ŀōƻǳǘ нΦф ōƛƭƭƛƻƴ ƪƳ όмΦу 

ōƛƭƭƛƻƴ ƳƛƭŜǎύ ŀǿŀȅ ŦǊƻƳ ǘƘŜ {ǳƴΦ 

   !ƭƭ ƻŦ ¦Ǌŀƴǳǎϥǎ ƛƴƴŜǊ Ƴƻƻƴǎ όǘƘƻǎŜ ƻōǎŜǊǾŜŘ ōȅ ±ƻȅŀƎπ

ŜǊ нύ ŀǇǇŜŀǊ ǘƻ ōŜ ǊƻǳƎƘƭȅ ƘŀƭŦ ǿŀǘŜǊ ƛŎŜ ŀƴŘ ƘŀƭŦ ǊƻŎƪΦ 

¢ƘŜ ŎƻƳǇƻǎƛǝƻƴ ƻŦ ǘƘŜ Ƴƻƻƴǎ ƻǳǘǎƛŘŜ ǘƘŜ ƻǊōƛǘ ƻŦ hōŜǊπ

ƻƴ ǊŜƳŀƛƴǎ ǳƴƪƴƻǿƴΣ ōǳǘ ǘƘŜȅ ŀǊŜ ƭƛƪŜƭȅ ŎŀǇǘǳǊŜŘ ŀǎǘŜǊπ

ƻƛŘǎΦ 

   IŜǊŜϥǎ ŀ ǎŀƳǇƭƛƴƎ ƻŦ ǎƻƳŜ ƻŦ ǘƘŜ ǳƴƛǉǳŜ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ 

ƳƻƻƴǎΥ aƛǊŀƴŘŀΣ ǘƘŜ ƛƴƴŜǊƳƻǎǘ ŀƴŘ ǎƳŀƭƭŜǎǘ ƻŦ ǘƘŜ ŬǾŜ 

ƳŀƧƻǊ ǎŀǘŜƭƭƛǘŜǎΣ Ƙŀǎ ŀ ǎǳǊŦŀŎŜ ǳƴƭƛƪŜ ŀƴȅ ƻǘƘŜǊ Ƴƻƻƴ 

ǘƘŀǘϥǎ ōŜŜƴ ǎŜŜƴΦ Lǘ Ƙŀǎ Ǝƛŀƴǘ Ŧŀǳƭǘ Ŏŀƴȅƻƴǎ ŀǎ ƳǳŎƘ ŀǎ 

мн ǝƳŜǎ ŀǎ ŘŜŜǇ ŀǎ ǘƘŜ DǊŀƴŘ /ŀƴȅƻƴΣ ǘŜǊǊŀŎŜŘ ƭŀȅŜǊǎ 

ŀƴŘ ǎǳǊŦŀŎŜǎ ǘƘŀǘ ŀǇǇŜŀǊ ǾŜǊȅ ƻƭŘΣ ŀƴŘ ƻǘƘŜǊǎ ǘƘŀǘ ƭƻƻƪ 

hǘƘŜǊ aƻƻƴǎ 

ƳǳŎƘ ȅƻǳƴƎŜǊΦ !ǊƛŜƭ Ƙŀǎ ǘƘŜ ōǊƛƎƘǘŜǎǘ ŀƴŘ Ǉƻǎǎƛōƭȅ 

ǘƘŜ ȅƻǳƴƎŜǎǘ ǎǳǊŦŀŎŜ ŀƳƻƴƎ ŀƭƭ ǘƘŜ Ƴƻƻƴǎ ƻŦ ¦Ǌŀπ

ƴǳǎΦ Lǘ Ƙŀǎ ŦŜǿ ƭŀǊƎŜ ŎǊŀǘŜǊǎ ŀƴŘ Ƴŀƴȅ ǎƳŀƭƭ ƻƴŜǎΣ 

ƛƴŘƛŎŀǝƴƎ ǘƘŀǘ ŦŀƛǊƭȅ ǊŜŎŜƴǘ ƭƻǿ-ƛƳǇŀŎǘ Ŏƻƭƭƛǎƛƻƴǎ 

ǿƛǇŜŘ ƻǳǘ ǘƘŜ ƭŀǊƎŜ ŎǊŀǘŜǊǎ ǘƘŀǘ ǿƻǳƭŘ ƘŀǾŜ ōŜŜƴ 

ƭŜƊ ōȅ ƳǳŎƘ ŜŀǊƭƛŜǊΣ ōƛƎƎŜǊ ǎǘǊƛƪŜǎΦ LƴǘŜǊǎŜŎǝƴƎ Ǿŀƭπ

ƭŜȅǎ ǇƛǧŜŘ ǿƛǘƘ ŎǊŀǘŜǊǎ ǎŎŀǊǎ ƛǘǎ ǎǳǊŦŀŎŜΦ  

    ¦ƳōǊƛŜƭ ƛǎ ŀƴŎƛŜƴǘΣ ŀƴŘ ǘƘŜ ŘŀǊƪŜǎǘ ƻŦ ǘƘŜ ŬǾŜ 

ƭŀǊƎŜ ƳƻƻƴǎΦ Lǘ Ƙŀǎ Ƴŀƴȅ ƻƭŘΣ ƭŀǊƎŜ ŎǊŀǘŜǊǎ ŀƴŘ 

ǎǇƻǊǘǎ ŀ ƳȅǎǘŜǊƛƻǳǎ ōǊƛƎƘǘ ǊƛƴƎ ƻƴ ƻƴŜ ǎƛŘŜΦ  

    hōŜǊƻƴΣ ǘƘŜ ƻǳǘŜǊƳƻǎǘ ƻŦ ǘƘŜ ŬǾŜ ƳŀƧƻǊ ƳƻƻƴǎΣ 

ƛǎ ƻƭŘΣ ƘŜŀǾƛƭȅ ŎǊŀǘŜǊŜŘ ŀƴŘ ǎƘƻǿǎ ƭƛǧƭŜ ǎƛƎƴǎ ƻŦ ƛƴπ

ǘŜǊƴŀƭ ŀŎǝǾƛǘȅΦ ¦ƴƛŘŜƴǝŬŜŘ ŘŀǊƪ ƳŀǘŜǊƛŀƭ ŀǇǇŜŀǊǎ 

ƻƴ ǘƘŜ ƅƻƻǊǎ ƻŦ Ƴŀƴȅ ƻŦ ƛǘǎ ŎǊŀǘŜǊǎΦ  

    /ƻǊŘŜƭƛŀ ŀƴŘ hǇƘŜƭƛŀ ŀǊŜ ǎƘŜǇƘŜǊŘ Ƴƻƻƴǎ ǘƘŀǘ 

ƪŜŜǇ ¦Ǌŀƴǳǎϥ ǘƘƛƴΣ ƻǳǘŜǊƳƻǎǘ ϦŜǇǎƛƭƻƴϦ ǊƛƴƎ ǿŜƭƭ 

ŘŜŬƴŜŘΦ 

   .ŜǘǿŜŜƴ ǘƘŜƳ ŀƴŘ aƛǊŀƴŘŀ ƛǎ ŀ ǎǿŀǊƳ ƻŦ ŜƛƎƘǘ 

ǎƳŀƭƭ ǎŀǘŜƭƭƛǘŜǎ ǳƴƭƛƪŜ ŀƴȅ ƻǘƘŜǊ ǎȅǎǘŜƳ ƻŦ ǇƭŀƴŜǘŀǊȅ 

ƳƻƻƴǎΦ ¢Ƙƛǎ ǊŜƎƛƻƴ ƛǎ ǎƻ ŎǊƻǿŘŜŘ ǘƘŀǘ ŀǎǘǊƻƴƻƳŜǊǎ 

Řƻƴϥǘ ȅŜǘ ǳƴŘŜǊǎǘŀƴŘ Ƙƻǿ ǘƘŜ ƭƛǧƭŜ Ƴƻƻƴǎ ƘŀǾŜ 

ƳŀƴŀƎŜŘ ǘƻ ŀǾƻƛŘ ŎǊŀǎƘƛƴƎ ƛƴǘƻ ŜŀŎƘ ƻǘƘŜǊΦ ¢ƘŜȅ 

Ƴŀȅ ōŜ ǎƘŜǇƘŜǊŘǎ ŦƻǊ ǘƘŜ ǇƭŀƴŜǘϥǎ мл ƴŀǊǊƻǿ ǊƛƴƎǎΣ 

ŀƴŘ ǎŎƛŜƴǝǎǘǎ ǘƘƛƴƪ ǘƘŜǊŜ Ƴǳǎǘ ōŜ ǎǝƭƭ ƳƻǊŜ ƳƻƻƴǎΣ 

ƛƴǘŜǊƛƻǊ ǘƻ ŀƴȅ ƪƴƻǿƴΣ ǘƻ ŎƻƴŬƴŜ ǘƘŜ ŜŘƎŜǎ ƻŦ ǘƘŜ 

ƛƴƴŜǊ ǊƛƴƎǎΦ 

   Ϧ²Ŝƭƭ ǎƘƻƴŜΣ aƻƻƴΣϦ ǿǊƻǘŜ {ƘŀƪŜǎǇŜŀǊŜΣ ϦǘǊǳƭȅΣ 

ǘƘŜ Ƴƻƻƴ ǎƘƛƴŜǎ ǿƛǘƘ ŀ ƎƻƻŘ ƎǊŀŎŜΦϦ 

όDŀƭ !ƴŘǊŜŀύ 

P A G E  5  



   bŜǇǘǳƴŜ Ƙŀǎ мп ƪƴƻǿƴ ƳƻƻƴǎΣ ǿƘƛŎƘ ŀǊŜ 

ƴŀƳŜŘ ŦƻǊ ƳƛƴƻǊ ǿŀǘŜǊ ŘŜƛǝŜǎ ƛƴ DǊŜŜƪ Ƴȅπ

ǘƘƻƭƻƎȅΦ bŜǊŜƛŘ ǿŀǎ ŘƛǎŎƻǾŜǊŜŘ ƻƴ м aŀȅ 

мфпф ōȅ DŜǊŀǊŘ tΦ YǳƛǇŜǊΦLǘ ƛǎ ƴŀƳŜŘ ŀƊŜǊ 

ǘƘŜ bŜǊŜƛŘǎΣ ǎŜŀ-ƴȅƳǇƘǎ ƻŦ DǊŜŜƪ ƳȅǘƘƻƭƻπ

Ǝȅ ŀƴŘ ŀǧŜƴŘŀƴǘǎ ƻŦ ǘƘŜ ƎƻŘ bŜǇǘǳƴŜΦ 

   bŜǎƻΣ ŀƭǎƻ ƪƴƻǿƴ ŀǎ bŜǇǘǳƴŜ ·LLLΣ ƛǎ ǘƘŜ 

ƻǳǘŜǊƳƻǎǘ ƴŀǘǳǊŀƭ ǎŀǘŜƭƭƛǘŜ ƻŦ bŜǇǘǳƴŜΦbŜǎƻ 

ƛǎ ƴŀƳŜŘ ŀƊŜǊ ƻƴŜ ƻŦ ǘƘŜ bŜǊŜƛŘǎΦ Lƴ DǊŜŜƪ 

ƳȅǘƘƻƭƻƎȅΣ ǘƘŜ bŜǊŜƛŘǎ ŀǊŜ ǎŜŀ ƴȅƳǇƘǎ 

όŦŜƳŀƭŜ ǎǇƛǊƛǘǎ ƻŦ ǎŜŀ ǿŀǘŜǊǎύΣ ǘƘŜ рл ŘŀǳƎƘπ

ǘŜǊǎ ƻŦ bŜǊŜǳǎ ŀƴŘ 5ƻǊƛǎΣ ǎƛǎǘŜǊ ǘƻ bŜǊƛǘŜǎΦ 

    tǊƻǘŜǳǎΣ ŀƭǎƻ ƪƴƻǿƴ ŀǎ bŜǇǘǳƴŜ ±LLLΣ ƛǎ 

ǘƘŜ ǎŜŎƻƴŘ ƭŀǊƎŜǎǘ bŜǇǘǳƴƛŀƴ ƳƻƻƴΣ ŀƴŘ 

bŜǇǘǳƴŜϥǎ ƭŀǊƎŜǎǘ ƛƴƴŜǊ ǎŀǘŜƭƭƛǘŜΦ Σ ŘƛǎŎƻǾπ

ŜǊŜŘ ƛƴ мфуфΦ Lƴ DǊŜŜƪ ƳȅǘƘƻƭƻƎȅΣ tǊƻǘŜǳǎ ƛǎ ŀƴ ŜŀǊƭȅ ǎŜŀ-ƎƻŘ ƻǊ ƎƻŘ ƻŦ ǊƛǾŜǊǎ ŀƴŘ ƻŎŜŀƴƛŎ ōƻŘƛŜǎ ƻŦ ǿŀǘŜǊΣ ƻƴŜ ƻŦ 

ǎŜǾŜǊŀƭ ŘŜƛǝŜǎ ǿƘƻƳ IƻƳŜǊ Ŏŀƭƭǎ ǘƘŜ ϦhƭŘ aŀƴ ƻŦ ǘƘŜ {ŜŀϦΦ  

    ²Ŝ Řƻƴϥǘ ƪƴƻǿ ǿƛǘƘ ǿƘŀǘ ōŜǾŜǊŀƎŜ ²ƛƭƭƛŀƳ [ŀǎǎŜƭƭ Ƴŀȅ ƘŀǾŜ ŎŜƭŜōǊŀǘŜŘ Ƙƛǎ ŘƛǎŎƻǾŜǊȅ ƻŦ bŜǇǘǳƴŜϥǎ ƳƻƻƴΣ ¢ǊƛǘƻƴΣ 

ōǳǘ ōŜŜǊ ƳŀŘŜ ƛǘ ǇƻǎǎƛōƭŜΦ [ŀǎǎŜƭƭ ǿŀǎ ƻƴŜ ƻŦ мфǘƘ ŎŜƴǘǳǊȅ 9ƴƎƭŀƴŘϥǎ ƎǊŀƴŘ ŀƳŀǘŜǳǊ ŀǎǘǊƻƴƻƳŜǊǎΣ ǳǎƛƴƎ ǘƘŜ ŦƻǊǘǳƴŜ 

ƘŜ ƳŀŘŜ ƛƴ ǘƘŜ ōǊŜǿŜǊȅ ōǳǎƛƴŜǎǎ ǘƻ ŬƴŀƴŎŜ Ƙƛǎ ǘŜƭŜǎŎƻǇŜǎΦ IŜ ǎǇƻǧŜŘ ¢Ǌƛǘƻƴ ƻƴ мл hŎǘƻōŜǊ мупс -- Ƨǳǎǘ мт Řŀȅǎ 

ŀƊŜǊ ŀ .ŜǊƭƛƴ ƻōǎŜǊǾŀǘƻǊȅ ŘƛǎŎƻǾŜǊŜŘ bŜǇǘǳƴŜΦ 

   /ǳǊƛƻǳǎƭȅΣ ŀ ǿŜŜƪ ōŜŦƻǊŜ ƘŜ ŦƻǳƴŘ ǘƘŜ ǎŀǘŜƭƭƛǘŜΣ [ŀǎǎŜƭƭ ǘƘƻǳƎƘǘ ƘŜ ǎŀǿ ŀ ǊƛƴƎ ŀǊƻǳƴŘ ǘƘŜ ǇƭŀƴŜǘΦ ¢Ƙŀǘ ǘǳǊƴŜŘ ƻǳǘ ǘƻ 

ōŜ ŀ ŘƛǎǘƻǊǝƻƴ ŎŀǳǎŜŘ ōȅ Ƙƛǎ ǘŜƭŜǎŎƻǇŜΦ .ǳǘ ǿƘŜƴ b!{!ϥǎ ±ƻȅŀƎŜǊ н ǾƛǎƛǘŜŘ bŜǇǘǳƴŜ ƛƴ мфуфΣ ƛǘ ǊŜǾŜŀƭŜŘ ǘƘŀǘ ǘƘŜ Ǝŀǎ 

Ǝƛŀƴǘ ŘƻŜǎ ƘŀǾŜ ǊƛƴƎǎΣ ǘƘƻǳƎƘ ǘƘŜȅϥǊŜ ŦŀǊ ǘƻƻ Ŧŀƛƴǘ ŦƻǊ [ŀǎǎŜƭƭ ǘƻ ƘŀǾŜ ǎŜŜƴ ǘƘŜƳΦ {ƛƴŎŜ bŜǇǘǳƴŜ ǿŀǎ ƴŀƳŜŘ ŦƻǊ ǘƘŜ 

wƻƳŀƴ ƎƻŘ ƻŦ ǘƘŜ ǎŜŀΣ ƛǘǎ Ƴƻƻƴǎ ǿŜǊŜ ƴŀƳŜŘ ŦƻǊ ǾŀǊƛƻǳǎ ƭŜǎǎŜǊ ǎŜŀ ƎƻŘǎ ŀƴŘ ƴȅƳǇƘǎ ƛƴ DǊŜŜƪ ƳȅǘƘƻƭƻƎȅΦ 

    ¢Ǌƛǘƻƴ όƴƻǘ ǘƻ ōŜ ŎƻƴŦǳǎŜŘ ǿƛǘƘ {ŀǘǳǊƴϥǎ ƳƻƻƴΣ ¢ƛǘŀƴύΣ ƛǎ ŦŀǊ ŀƴŘ ŀǿŀȅ ǘƘŜ ƭŀǊƎŜǎǘ ƻŦ bŜǇǘǳƴŜϥǎ ǎŀǘŜƭƭƛǘŜǎΦ 5ǳǘŎƘ-

!ƳŜǊƛŎŀƴ ŀǎǘǊƻƴƻƳŜǊ DŜǊŀǊŘ YǳƛǇŜǊ όŦƻǊ ǿƘƻƳ ǘƘŜ YǳƛǇŜǊ .Ŝƭǘ ǿŀǎ ƴŀƳŜŘύ ŦƻǳƴŘ bŜǇǘǳƴŜϥǎ ǘƘƛǊŘ-ƭŀǊƎŜǎǘ ƳƻƻƴΣ 

bŜǊŜƛŘΣ ƛƴ мфпфΦ IŜ ƳƛǎǎŜŘ tǊƻǘŜǳǎΣ ǘƘŜ ǎŜŎƻƴŘ-ƭŀǊƎŜǎǘΣ ōŜŎŀǳǎŜ ƛǘϥǎ ǘƻƻ ŘŀǊƪ ŀƴŘ ǘƻƻ ŎƭƻǎŜ ǘƻ bŜǇǘǳƴŜ ŦƻǊ ǘŜƭŜπ

ǎŎƻǇŜǎ ƻŦ ǘƘŀǘ ŜǊŀΦ tǊƻǘŜǳǎ ƛǎ ŀ ǎƭƛƎƘǘƭȅ ƴƻƴ-ǎǇƘŜǊƛŎŀƭ ƳƻƻƴΣ ŀƴŘ ƛǘ ƛǎ ǘƘƻǳƎƘǘ ǘƻ ōŜ ǊƛƎƘǘ ŀǘ ǘƘŜ ƭƛƳƛǘ ƻŦ Ƙƻǿ ƳŀǎǎƛǾŜ 

ŀƴ ƻōƧŜŎǘ Ŏŀƴ ōŜ ōŜŦƻǊŜ ƛǘǎ ƎǊŀǾƛǘȅ Ǉǳƭƭǎ ƛǘ ƛƴǘƻ ŀ ǎǇƘŜǊŜΦ ¢Ǌƛǘƻƴ ƛǎ ƴŀƳŜŘ ŀƊŜǊ ǘƘŜ DǊŜŜƪ ǎŜŀ ƎƻŘ ¢ǊƛǘƻƴΣ Σ ǘƘŜ ǎƻƴ ƻŦ 

tƻǎŜƛŘƻƴ όǘƘŜ wƻƳŀƴ ƎƻŘ bŜǇǘǳƴŜύΦ¢ƘŜ ƴŀƳŜ ǿŀǎ ŬǊǎǘ ǇǊƻǇƻǎŜŘ ōȅ /ŀƳƛƭƭŜ CƭŀƳƳŀǊƛƻƴ ƛƴ Ƙƛǎ муулΦ 

    tǊƻǘŜǳǎ ŀƴŘ ŬǾŜ ƻǘƘŜǊ Ƴƻƻƴǎ ƘŀŘ ǘƻ ǿŀƛǘ ŦƻǊ ±ƻȅŀƎŜǊ н ǘƻ ƳŀƪŜ ǘƘŜƳǎŜƭǾŜǎ ƪƴƻǿƴΦ !ƭƭ ǎƛȄ ŀǊŜ ŀƳƻƴƎ ǘƘŜ ŘŀǊƪŜǊ 

ƻōƧŜŎǘǎ ŦƻǳƴŘ ƛƴ ǘƘŜ ǎƻƭŀǊ ǎȅǎǘŜƳΦ !ǎǘǊƻƴƻƳŜǊǎ ǳǎƛƴƎ ƛƳǇǊƻǾŜŘ ƎǊƻǳƴŘ-ōŀǎŜŘ ǘŜƭŜǎŎƻǇŜǎ ŦƻǳƴŘ ƳƻǊŜ ǎŀǘŜƭƭƛǘŜǎ ƛƴ 

нллн ŀƴŘ нллоΣ ōǊƛƴƎƛƴƎ ǘƘŜ ƪƴƻǿƴ ǘƻǘŀƭ ǘƻ моΦ ±ƻȅŀƎŜǊ н ǊŜǾŜŀƭŜŘ ŦŀǎŎƛƴŀǝƴƎ ŘŜǘŀƛƭǎ ŀōƻǳǘ ¢ǊƛǘƻƴΦ tŀǊǘ ƻŦ ƛǘǎ ǎǳǊπ

ŦŀŎŜ ǊŜǎŜƳōƭŜǎ ǘƘŜ ǊƛƴŘ ƻŦ ŀ ŎŀƴǘŀƭƻǳǇŜΦ LŎŜ ǾƻƭŎŀƴƻŜǎ ǎǇƻǳǘ ǿƘŀǘ ƛǎ ǇǊƻōŀōƭȅ ŀ ƳƛȄǘǳǊŜ ƻŦ ƭƛǉǳƛŘ ƴƛǘǊƻƎŜƴΣ ƳŜǘƘŀƴŜ 

ŀƴŘ ŘǳǎǘΣ ǿƘƛŎƘ ƛƴǎǘŀƴǘƭȅ ŦǊŜŜȊŜǎ ŀƴŘ ǘƘŜƴ ǎƴƻǿǎ ōŀŎƪ Řƻǿƴ ǘƻ ǘƘŜ ǎǳǊŦŀŎŜΦ hƴŜ ±ƻȅŀƎŜǊ н ƛƳŀƎŜ ǎƘƻǿǎ ŀ ŦǊƻǎǘȅ 

ǇƭǳƳŜ ǎƘƻƻǝƴƎ у ƪƳ όр ƳƛƭŜǎύ ƛƴǘƻ ǘƘŜ ǎƪȅ ŀƴŘ ŘǊƛƊƛƴƎ мпл ƪƳ όут ƳƛƭŜǎύ ŘƻǿƴǿƛƴŘΦ 

    ¢Ǌƛǘƻƴϥǎ ƛŎȅ ǎǳǊŦŀŎŜ ǊŜƅŜŎǘǎ ǎƻ ƳǳŎƘ ƻŦ ǿƘŀǘ ƭƛǧƭŜ ǎǳƴƭƛƎƘǘ ǊŜŀŎƘŜǎ ƛǘ ǘƘŀǘ ǘƘŜ Ƴƻƻƴ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ŎƻƭŘŜǎǘ ƻōƧŜŎǘǎ ƛƴ 

ǘƘŜ ǎƻƭŀǊ ǎȅǎǘŜƳΣ ŀōƻǳǘ -плл ŘŜƎǊŜŜǎ CŀƘǊŜƴƘŜƛǘ ό-нпл ŘŜƎǊŜŜǎ /ŜƭǎƛǳǎύΦ ¢Ǌƛǘƻƴ ƛǎ ǘƘŜ ƻƴƭȅ ƭŀǊƎŜ Ƴƻƻƴ ƛƴ ǘƘŜ ǎƻƭŀǊ 

ǎȅǎǘŜƳ ǘƘŀǘ ŎƛǊŎƭŜǎ ƛǘǎ ǇƭŀƴŜǘ ƛƴ ŀ ŘƛǊŜŎǝƻƴ ƻǇǇƻǎƛǘŜ ǘƻ ǘƘŜ ǇƭŀƴŜǘϥǎ Ǌƻǘŀǝƻƴ όŀ ǊŜǘǊƻƎǊŀŘŜ ƻǊōƛǘύΣ ǿƘƛŎƘ ǎǳƎƎŜǎǘǎ ǘƘŀǘ 

ƛǘ Ƴŀȅ ƻƴŎŜ ƘŀǾŜ ōŜŜƴ ŀƴ ƛƴŘŜǇŜƴŘŜƴǘ ƻōƧŜŎǘ ǘƘŀǘ bŜǇǘǳƴŜ ŎŀǇǘǳǊŜŘΦ ¢ƘŜ ŘƛǎǊǳǇǝǾŜ ŜũŜŎǘ ǘƘƛǎ ǿƻǳƭŘ ƘŀǾŜ ƘŀŘ ƻƴ 

ƻǘƘŜǊ ǎŀǘŜƭƭƛǘŜǎ ŎƻǳƭŘ ƘŜƭǇ ǘƻ ŜȄǇƭŀƛƴ ǿƘȅ bŜǊŜƛŘ Ƙŀǎ ǘƘŜ Ƴƻǎǘ ŜŎŎŜƴǘǊƛŎ ƻǊōƛǘ ƻŦ ŀƴȅ ƪƴƻǿƴ Ƴƻƻƴ -- ƛǘϥǎ ŀƭƳƻǎǘ ǎŜǾŜƴ 

ǝƳŜǎ ŀǎ ŦŀǊ ŦǊƻƳ bŜǇǘǳƴŜ ŀǘ ƻƴŜ ŜƴŘ ƻŦ ƛǘǎ ƻǊōƛǘ ŀǎ ŀǘ ǘƘŜ ƻǘƘŜǊ ŜƴŘΦ bŜǇǘǳƴŜϥǎ ƎǊŀǾƛǘȅ ŀŎǘǎ ŀǎ ŀ ŘǊŀƎ ƻƴ ǘƘŜ ŎƻǳƴǘŜǊ

-ƻǊōƛǝƴƎ ¢ǊƛǘƻƴΣ ǎƭƻǿƛƴƎ ƛǘ Řƻǿƴ ŀƴŘ ƳŀƪƛƴƎ ƛǘ ŘǊƻǇ ŎƭƻǎŜǊ ŀƴŘ ŎƭƻǎŜǊ ǘƻ ǘƘŜ ǇƭŀƴŜǘΦ aƛƭƭƛƻƴǎ ƻŦ ȅŜŀǊǎ ŦǊƻƳ ƴƻǿΣ ¢Ǌƛπ

ǘƻƴ ǿƛƭƭ ŎƻƳŜ ŎƭƻǎŜ ŜƴƻǳƎƘ ŦƻǊ ƎǊŀǾƛǘŀǝƻƴŀƭ ŦƻǊŎŜǎ ǘƻ ōǊŜŀƪ ƛǘ ŀǇŀǊǘ -- Ǉƻǎǎƛōƭȅ ŦƻǊƳƛƴƎ ŀ ǊƛƴƎ ŀǊƻǳƴŘ bŜǇǘǳƴŜ ōǊƛƎƘǘ 

ŜƴƻǳƎƘ ŦƻǊ [ŀǎǎŜƭƭ ǘƻ ƘŀǾŜ ǎŜŜƴ ǿƛǘƘ Ƙƛǎ ǘŜƭŜǎŎƻǇŜΦ                                                                                          ό/ƻǊƭŀƴ !ƭŜȄύ         

P A G E  6  hǘƘŜǊ aƻƻƴǎ 

Neptune’s Moons 



Pluto’s Moons 

    ¢ƘŜ ŘǿŀǊŦ ǇƭŀƴŜǘ tƭǳǘƻ Ƙŀǎ ŬǾŜ Ƴƻƻƴǎ Řƻǿƴ ǘƻ ŀ ŘŜπ

ǘŜŎǝƻƴ ƭƛƳƛǘ ƻŦ ŀōƻǳǘ м ƪƳ ƛƴ ŘƛŀƳŜǘŜǊΦ Lƴ ƻǊŘŜǊ ƻŦ Řƛǎπ

ǘŀƴŎŜ ŦǊƻƳ tƭǳǘƻΣ ǘƘŜȅ ŀǊŜ /ƘŀǊƻƴΣ {ǘȅȄΣ bƛȄΣ YŜǊōŜǊƻǎΣ 

ŀƴŘ IȅŘǊŀΦ /ƘŀǊƻƴΣ ǘƘŜ ƭŀǊƎŜǎǘ ƻŦ ǘƘŜ ŬǾŜ ƳƻƻƴǎΣ ƛǎ Ƴǳπ

ǘǳŀƭƭȅ ǝŘŀƭƭȅ ƭƻŎƪŜŘ ǿƛǘƘ tƭǳǘƻΣ ŀƴŘ ƛǎ ƳŀǎǎƛǾŜ ŜƴƻǳƎƘ 

ǘƘŀǘ tƭǳǘƻς/ƘŀǊƻƴ ƛǎ ǎƻƳŜǝƳŜǎ ŎƻƴǎƛŘŜǊŜŘ ŀ ŘƻǳōƭŜ 

ŘǿŀǊŦ ǇƭŀƴŜǘΦ 

    ¢ƘŜ wƻƳŀƴǎ ƴŀƳŜŘ ǘƘŜ ŬǾŜ ǇƭŀƴŜǘǎ ŎƭƻǎŜǎǘ ǘƻ ǘƘŜ {ǳƴ 

ŀƊŜǊ ǘƘŜƛǊ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ƎƻŘǎΦ ¢ƘŜǎŜ ǿŜǊŜ ǘƘŜ ƻƴƭȅ 

ǇƭŀƴŜǘǎ ǘƘŀǘ ǿŜǊŜ ōǊƛƎƘǘ ŜƴƻǳƎƘ ŦƻǊ ǘƘŜƳ ǘƻ ǎŜŜΦ [ŀǘŜǊΣ 

ǿƘŜƴ ǘŜƭŜǎŎƻǇŜǎ ǿŜǊŜ ǳǎŜŘΣ ƻǘƘŜǊ ǇƭŀƴŜǘǎ ǿŜǊŜ ŘƛǎŎƻǾπ

ŜǊŜŘΦ !ǎǘǊƻƴƻƳŜǊǎ ŘŜŎƛŘŜŘ ǘƻ ŎƻƴǝƴǳŜ ƴŀƳƛƴƎ ǘƘŜ Ǉƭŀƴπ

Ŝǘǎ ŀƊŜǊ wƻƳŀƴ ƎƻŘǎΦ !ǘ ǘƘŜ ǝƳŜ ƻŦ tƭǳǘƻϥǎ ŘƛǎŎƻǾŜǊȅΣ ƛǘ 

ǿŀǎ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ ŀ ǇƭŀƴŜǘ όƛǘ ƛǎ ƴƻǿ ŎƭŀǎǎƛŬŜŘ ŀǎ ŀ 

ŘǿŀǊŦ ǇƭŀƴŜǘύΦ .ŜƛƴƎ ǾŜǊȅ ŎƻƭŘ ŀƴŘ ǘƘŜ ŦŀǊǘƘŜǎǘ ŦǊƻƳ ǘƘŜ 

{ǳƴΣ tƭǳǘƻ ǿŀǎ ƴŀƳŜŘ ŀƊŜǊ ǘƘŜ wƻƳŀƴ ƎƻŘ ƻŦ ŘŜŀǘƘΦ 

!ŎŎƻǊŘƛƴƎ ǘƻ wƻƳŀƴ ƳȅǘƘΣ ǿƘŜƴ ǎƻƳŜƻƴŜ ŘƛŜŘΣ ǘƘŜȅ 

ǘǊŀǾŜƭŜŘ Řƻǿƴ ǘƻ ǘƘŜ ¦ƴŘŜǊǿƻǊƭŘΦ CƛǊǎǘΣ ǘƘŜȅ ƘŀŘ ǘƻ 

ŎǊƻǎǎ ǘƘŜ wƛǾŜǊ ƻŦ ǘƘŜ 5ŜŀŘΣ ŎŀƭƭŜŘ ǘƘŜ ǊƛǾŜǊ {ǘȅȄΦ 9ǾŜǊȅπ

ƻƴŜ ǿŀǎ ōǳǊƛŜŘ ǿƛǘƘ ŀ ŎƻƛƴΣ ǘƻ Ǉŀȅ ǘƘŜ ŦŜǊǊȅƳŀƴΣ /ƘŀǊƻƴΣ 

ǿƘƻ ǿƻǳƭŘ ŎŀǊǊȅ ǘƘŜ ŘŜŀŘ ŀŎǊƻǎǎ ǘƘŜ ǊƛǾŜǊ {ǘȅȄ ƛƴ Ƙƛǎ 

ōƻŀǘΦ tƭǳǘƻϥǎ Ƴƻƻƴ ƛǎ ƴŀƳŜŘ /ƘŀǊƻƴ ŀƊŜǊ ǘƘƛǎ ŦŜǊǊȅƳŀƴ 

ƻŦ ǘƘŜ ¦ƴŘŜǊǿƻǊƭŘΦ ¢ƘŜ ƴŀƳƛƴƎ ƻŦ tƭǳǘƻϥǎ ƻǘƘŜǊ Ƴƻƻƴǎ 

Ŧƻƭƭƻǿǎ ǘƘƛǎ ǎŀƳŜ ōŀǎƛŎ ǎŎƘŜƳŜ -- bƛȄ ƛǎ ǘƘŜ DǊŜŜƪ ƎƻŘπ

ŘŜǎǎ ƻŦ ŘŀǊƪƴŜǎǎ ŀƴŘ ƴƛƎƘǘ ŀƴŘ ƳƻǘƘŜǊ ƻŦ /ƘŀǊƻƴΣ IȅŘǊŀ 

ƛǎ ǘƘŜ ƴƛƴŜ-ƘŜŀŘŜŘ ǎŜǊǇŜƴǘ ǿƘƛŎƘ ōŀǧƭŜŘ IŜǊŎǳƭŜǎΣ YŜǊπ

ōŜǊƻǎ ƛǎ Ƴŀƴȅ-ƘŜŀŘŜŘ ŘƻƎ ǘƘŀǘ ƎǳŀǊŘŜŘ ǘƘŜ ŜƴǘǊŀƴŎŜ ǘƻ 

ǘƘŜ ǳƴŘŜǊǿƻǊƭŘ ƛƴ DǊŜŜƪ ƳȅǘƘƻƭƻƎȅΣ ŀƴŘ {ǘȅȄ ƛǎ ǘƘŜ ǊƛǾŜǊ 

ǘƘŀǘ ǎƻǳƭǎ ƘŀŘ ǘƻ ŎǊƻǎǎ ƻǾŜǊ ǘƻ ƎŜǘ ǘƻ IŀŘŜǎΣ ƻǊ ǘƘŜ ǳƴπ

ŘŜǊǿƻǊƭŘΣ ŀƴŘ ǘƘŜ ƎƻŘŘŜǎǎ ǿƘƻ ǊǳƭŜŘ ƻǾŜǊ ƛǘΦ 

¢ƘŜ LƴǘŜǊƴŀǝƻƴŀƭ !ǎǘǊƻƴƻƳƛŎŀƭ ¦ƴƛƻƴ όL!¦ύ ƛǎ 

ǘƘŜ Ŭƴŀƭ ŀǊōƛǘŜǊ ƛƴ ƴŀƳƛƴƎ ŎŜƭŜǎǝŀƭ ƻōƧŜŎǘǎΦ  

    ά¢ƘŜǎŜ ŀǊŜ ŦƻǳǊ ƻŦ ǘƘŜ ǎǘǊŀƴƎŜǎǘ Ƴƻƻƴǎ ƛƴ 

ǘƘŜ ǎƻƭŀǊ ǎȅǎǘŜƳΣέ ǎŀƛŘ bŜǿ IƻǊƛȊƻƴǎ ƳƛǎǎƛƻƴΩǎ 

aŀǊƪ {ƘƻǿŀƭǘŜǊΦ ά²Ŝ ǎǝƭƭ ŘƻƴΩǘ ƪƴƻǿ ǿƘŀǘ ǘƻ 

ƳŀƪŜ ƻŦ ƛǘΦέ¢ƘŜ ƻǊōƛǘǎ ƻŦ tƭǳǘƻΩǎ ŦƻǳǊ ǎƳŀƭƭŜǎǘ 

ƻǳǘŜǊ Ƴƻƻƴǎ ŀǊŜ ŜǾŜƴ ƳƻǊŜ ŎƘŀƻǝŎ ǘƘŀƴ ǎŎƛŜƴπ

ǝǎǘǎ ƘŀŘ ŜȄǇŜŎǘŜŘΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ǊŜǎǳƭǘǎ ŦǊƻƳ 

ǘƘŜ bŜǿ IƻǊƛȊƻƴǎ ƳƛǎǎƛƻƴΣ ǿƘƛŎƘ ƳŀŘŜ ŀ ŎƭƻǎŜ 

ƅȅōȅ ƻŦ tƭǳǘƻ ƻƴ Wǳƭȅ мпΦ {ŎƛŜƴǝǎǘǎ ŘƛǎŎǳǎǎŜŘ 

ǘƘŜ ŬƴŘƛƴƎǎ ȅŜǎǘŜǊŘŀȅ όbƻǾŜƳōŜǊ фΣ нлмрύ ŀǘ 

ǘƘŜ ƳŜŜǝƴƎ ƻŦ ǘƘŜ 5ƛǾƛǎƛƻƴ ŦƻǊ tƭŀƴŜǘŀǊȅ {Ŏƛπ

ŜƴŎŜǎ ƻŦ ǘƘŜ !ƳŜǊƛŎŀƴ !ǎǘǊƻƴƻƳƛŎŀƭ {ƻŎƛŜǘȅ 
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IȅŘǊŀΣ bƛȄΣ YŜǊōŜǊƻǎ ŀƴŘ {ǘȅȄ ōŜƘŀǾŜ ƭƛƪŜ 

άǎǇƛƴƴƛƴƎ ǘƻǇǎέ ŀŎŎƻǊŘƛƴƎ ǘƻ aŀǊƪ {ƘƻǿŀƭǘŜǊΣ ŀ 

Ŏƻ-ƛƴǾŜǎǝƎŀǘƻǊ ƻƴ ǘƘŜ bŜǿ IƻǊƛȊƻƴǎ ƳƛǎǎƛƻƴΦ 

{ƘƻǿŀƭǘŜǊ ǎŀƛŘΥ Ϧ¢ƘŜǎŜ ŀǊŜ ŦƻǳǊ ƻŦ ǘƘŜ ǎǘǊŀƴƎŜǎǘ 

Ƴƻƻƴǎ ƛƴ ǘƘŜ ǎƻƭŀǊ ǎȅǎǘŜƳΦ ¢ƘŜ ǿŀȅ L ǿƻǳƭŘ ŘŜπ

ǎŎǊƛōŜ ǘƘƛǎ ǎȅǎǘŜƳ ƛǎ ƴƻǘ Ƨǳǎǘ ŎƘŀƻǎΣ ōǳǘ ǇŀƴŘŜƳƻπ

ƴƛǳƳΦ ²Ŝ ƘƻƴŜǎǘƭȅ ƘŀǾŜ ƴƻǘ ǎŜŜƴ ŀƴȅǘƘƛƴƎ ƭƛƪŜ 

ǘƘƛǎ ōŜŦƻǊŜΣ ŀƴŘ ǿŜ ǎǝƭƭ ŘƻƴΩǘ ƪƴƻǿ ǿƘŀǘ ǘƻ ƳŀƪŜ 

ƻŦ ƛǘΦϦ 

     ¢ƘŜ ƴŜǿ ǊŜǎǳƭǘǎ ǎƘƻǿ ǘƘŀǘ ŀǎ ǘƘŜ ŦƻǳǊ Ƴƻƻƴǎ 

ƻǊōƛǘ tƭǳǘƻ ŀƴŘ ƛǘǎ ƭŀǊƎŜǎǘ ƳƻƻƴΣ /ƘŀǊƻƴΣ ǎƻƳŜ ƻŦ 

ǘƘŜƳ ŀǊŜ ǎǇƛƴƴƛƴƎ ƛƴŎǊŜŘƛōƭȅ ŦŀǎǘΣ bƛȄ ƛǎ ǎǇƛƴƴƛƴƎ 

ōŀŎƪǿŀǊŘ ŀƎŀƛƴǎǘ ƛǘǎ ƻǊōƛǘ ŀƴŘ ǎƻƳŜ ŀǊŜ ǝƭǘŜŘ ƻƴ 

ǘƘŜƛǊ ǎƛŘŜǎΦ ¢Ƙƛǎ ƛǎ ƛƴ ǎǘŀǊƪ ŎƻƴǘǊŀǎǘ ǘƻ ƴŜŀǊƭȅ ŜǾŜπ

Ǌȅ ƻǘƘŜǊ Ƴƻƻƴ ƛƴ 9ŀǊǘƘΩǎ ǎƻƭŀǊ ǎȅǎǘŜƳΣ Ƴƻǎǘ ƻŦ 

ǿƘƛŎƘ ŀǊŜ ƭƻŎƪŜŘ ƛƴǘƻ ŀ ƳƻǊŜ ǊƛƎƛŘ ŀƴŘ ǳƴƳƻǾƛƴƎ 

ƻǊōƛǘ ŀǊƻǳƴŘ ǘƘŜƛǊ ǇŀǊŜƴǘ ōƻŘƛŜǎΦ 

    tƭǳǘƻΩǎ ƻǳǘŜǊƳƻǎǘ ƳƻƻƴΣ IȅŘǊŀΣ ƛǎ ǎǇƛƴƴƛƴƎ ƭƛƪŜ 

ŀ ǘƻǇΣ ǊƻǘŀǝƴƎ уф ǝƳŜǎ ŜǾŜǊȅ ǝƳŜ ƛǘ ŎƛǊŎƭŜǎ ǘƘŜ 

ŘǿŀǊŦ ǇƭŀƴŜǘΦ {ƘƻǿŀƭǘŜǊ ǎŀƛŘΥ ϦLŦ IȅŘǊŀ ǿŜǊŜ ǎǇƛƴπ

ƴƛƴƎ ƳǳŎƘ ŦŀǎǘŜǊΣ ƳŀǘŜǊƛŀƭ ǿƻǳƭŘ ƅȅ ƻũ ƛǘǎ ǎǳǊπ

ŦŀŎŜ ŘǳŜ ǘƻ ǘƘŜ ŎŜƴǘǊƛŦǳƎŀƭ ŦƻǊŎŜΦϦ  {ŎƛŜƴǝǎǘǎ ōŜπ

ƭƛŜǾŜ ǘƘŜǎŜ ǎǇƛƴ ǊŀǘŜǎ Ƴŀȅ ōŜ ǾŀǊƛŀōƭŜ ōŜŎŀǳǎŜ 

tƭǳǘƻΩǎ ƭŀǊƎŜ Ƴƻƻƴ /ƘŀǊƻƴ ŜȄŜǊǘǎ ŀ ǎǘǊƻƴƎ ǘƻǊǉǳŜ 

ǘƘŀǘ ǇǊŜǾŜƴǘǎ ŜŀŎƘ ǎƳŀƭƭ Ƴƻƻƴ ŦǊƻƳ ǎŜǧƭƛƴƎ 

Řƻǿƴ ƛƴǘƻ ǎȅƴŎƘǊƻƴƻǳǎ ǊƻǘŀǝƻƴΦ  

ό.ǊŜȊŀƴ /ǎŀōŀύ 
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¢Ƙƛǎ ǇǊƻƧŜŎǘ Ƙŀǎ ōŜŜƴ ŦǳƴŘŜŘ ǿƛǘƘ ǎǳǇǇƻǊǘ ŦǊƻƳ ǘƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΦ ¢Ƙƛǎ ƳŀǘŜǊƛŀƭ ǊŜƅŜŎǘǎ ǘƘŜ ǾƛŜǿǎ ƻƴƭȅ ƻŦ ǘƘŜ ŀǳǘƘƻǊǎΣ 

ŀƴŘ ǘƘŜ /ƻƳƳƛǎǎƛƻƴ Ŏŀƴƴƻǘ ōŜ ƘŜƭŘ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŀƴȅ ǳǎŜ ǿƘƛŎƘ Ƴŀȅ ōŜ ƳŀŘŜ ƻŦ ǘƘŜ ƛƴŦƻǊƳŀǝƻƴ ŎƻƴǘŀƛƴŜŘ ǘƘŜǊŜƛƴΦ 

wŜŀƭƛǎŜŘ ōȅΥ  !ƴŎǳǚŀ aŀǊƛŀ tƻǇŜǎŎǳ όǘŜŀŎƘŜǊύΣ LƳƻƭŀ 5ŜƭŀƳŀǊƛŀƴΣ hŀƴŀ WǳǊƧΣ Dŀƭ !ƭŜȄŀƴŘǊŀΣ Dŀƭ 

!ƴŘǊŜŀΣ /ƻǊƭŀƴ !ƭŜȄΣ YŀǊƛƴŀ .ƭŜƛŎȊƛũŜǊΣ /ǎŀōŀ .ǊŜȊŀƴΣ bƛƪƻƭŜǧ LǾŀƴΣ bŀƎȅ .ƛŀƴƪŀΣ Lǳƭƛŀ tŜƴǘŜƪ 

¢ƘŜ ǎƻƭŀǊ ǎȅǎǘŜƳ ōŜȅƻƴŘ bŜǇǘǳƴŜ ƛǎ Ŧǳƭƭ ƻŦ ǿƻǊƭŘǎ ƘƻǎǝƴƎ ƳƻƻƴǎΦ  ¢Ƙƛǎ Řƛǎǘŀƴǘ ǊŜƎƛƻƴ ƻŦ ǘƘŜ ǎƻƭŀǊ ǎȅǎǘŜƳΣ 

ƪƴƻǿƴ ŀǎ ǘƘŜ YǳƛǇŜǊ ōŜƭǘΣ Ƙŀǎ ōŜŜƴ ƻƴŜ ƻŦ ƛƴǘǊƛƎǳƛƴƎ ƳȅǎǘŜǊƛŜǎΦ ²ƘŜƴ ǘƘŜ LƴǘŜǊƴŀǝƻƴŀƭ !ǎǘǊƻƴƻƳƛŎŀƭ ¦ƴƛƻƴ 

ŘŜƳƻǘŜŘ tƭǳǘƻ ƛƴ нллсΣ ƛǘ ŎǊŜŀǘŜŘ ŀ ƴŜǿ ŎŀǘŜƎƻǊȅ ƻŦ ŎŜƭŜǎǝŀƭ ŎƭŀǎǎƛŬŎŀǝƻƴΥ ŘǿŀǊŦ ǇƭŀƴŜǘǎΣ ǿƘƛŎƘ ŀǊŜ ōƛƎ 

ŜƴƻǳƎƘ ǘƻ ōŜ ǊƻǳƴŘΣ ōǳǘ ƴƻǘ ōƛƎ ŜƴƻǳƎƘ ǘƻ ōŜ ǘƘŜ ƎǊŀǾƛǘŀǝƻƴŀƭ ōǳƭƭƛŜǎ ƻŦ ǘƘŜƛǊ ƻǊōƛǘǎΦ Lƴ ŀŘŘƛǝƻƴ ǘƻ tƭǳǘƻΣ 

ǘƘǊŜŜ ƻǘƘŜǊ YǳƛǇŜǊ ōŜƭǘ ƻōƧŜŎǘǎ ƘŀǾŜ ōŜŜƴ ǊŜŎƻƎƴƛȊŜŘ ŀǎ ŘǿŀǊŦ ǇƭŀƴŜǘǎΥ IŀǳƳŜŀΣ aŀƪŜƳŀƪŜΣ 9ǊƛǎΦ 

   ¢ƘŜ ƻǳǘŜǊ {ƻƭŀǊ {ȅǎǘŜƳ ŘǿŀǊŦ ǇƭŀƴŜǘ IŀǳƳŜŀ Ƙŀǎ ǘǿƻ ƪƴƻǿƴ ƳƻƻƴǎΣ Iƛ ƛŀƪŀ ŀƴŘ bŀƳŀƪŀΣ ƴŀƳŜŘ ŀƊŜǊ Iŀπ

ǿŀƛƛŀƴ ƎƻŘŘŜǎǎŜǎΦ ¢ƘŜǎŜ ǎƳŀƭƭ Ƴƻƻƴǎ ǿŜǊŜ ŘƛǎŎƻǾŜǊŜŘ ƛƴ нллрΣ ŦǊƻƳ ƻōǎŜǊǾŀǝƻƴǎ ƻŦ IŀǳƳŜŀ ƳŀŘŜ ŀǘ ǘƘŜ 

ƭŀǊƎŜ ǘŜƭŜǎŎƻǇŜǎ ƻŦ ǘƘŜ ²Φ aΦ YŜŎƪ hōǎŜǊǾŀǘƻǊȅ ƛƴ IŀǿŀƛƛΦ  

    IŀǳƳŜŀϥǎ Ƴƻƻƴǎ ŀǊŜ ǳƴǳǎǳŀƭ ƛƴ ŀ ƴǳƳōŜǊ ƻŦ ǿŀȅǎΦ ¢ƘŜȅ ŀǊŜ ǘƘƻǳƎƘǘ ǘƻ ōŜ ǇŀǊǘ ƻŦ ƛǘǎ ŜȄǘŜƴŘŜŘ Ŏƻƭƭƛǎƛƻƴŀƭ 

ŦŀƳƛƭȅΣ ǿƘƛŎƘ ŦƻǊƳŜŘ ōƛƭƭƛƻƴǎ ƻŦ ȅŜŀǊǎ ŀƎƻ ŦǊƻƳ ƛŎȅ ŘŜōǊƛǎ ŀƊŜǊ ŀ ƭŀǊƎŜ ƛƳǇŀŎǘ ŘƛǎǊǳǇǘŜŘ IŀǳƳŜŀϥǎ ƛŎŜ ƳŀƴǘƭŜΦ 

Iƛ ƛŀƪŀΣ ǘƘŜ ƭŀǊƎŜǊΣ ƻǳǘŜǊƳƻǎǘ ƳƻƻƴΣ Ƙŀǎ ƭŀǊƎŜ ŀƳƻǳƴǘǎ ƻŦ ǇǳǊŜ ǿŀǘŜǊ ƛŎŜ ƻƴ ƛǘǎ ǎǳǊŦŀŎŜΣ ǿƘƛŎƘ ƛǎ ǊŀǊŜ ŀƳƻƴƎ 

YǳƛǇŜǊ ōŜƭǘ ƻōƧŜŎǘǎΦ  

    bŀƳŀƪŀΣ ŀōƻǳǘ ƻƴŜ ǘŜƴǘƘ ǘƘŜ ƳŀǎǎΣ Ƙŀǎ ŀƴ ƻǊōƛǘ ǿƛǘƘ ǎǳǊǇǊƛǎƛƴƎ ŘȅƴŀƳƛŎǎΥ ƛǘ ƛǎ ǳƴǳǎǳŀƭƭȅ ŜŎŎŜƴǘǊƛŎ ŀƴŘ ŀǇπ

ǇŜŀǊǎ ǘƻ ōŜ ƎǊŜŀǘƭȅ ƛƴƅǳŜƴŎŜŘ ōȅ ǘƘŜ ƭŀǊƎŜǊ ǎŀǘŜƭƭƛǘŜΦ9ŀŎƘ Ƴƻƻƴ ǿŀǎ ƴŀƳŜŘ ŀƊŜǊ ŀ ŘŀǳƎƘǘŜǊ ƻŦ IŀǳƳŜŀΣ ǘƘŜ 

Iŀǿŀƛƛŀƴ ƎƻŘŘŜǎǎ ƻŦ ŦŜǊǝƭƛǘȅ ŀƴŘ ŎƘƛƭŘōƛǊǘƘΦ Iƛ ƛŀƪŀ ƛǎ ǘƘŜ ƎƻŘŘŜǎǎ ƻŦ ŘŀƴŎŜ ŀƴŘ ǇŀǘǊƻƴŜǎǎ ƻŦ ǘƘŜ .ƛƎ LǎƭŀƴŘ ƻŦ 

IŀǿŀƛƛΣ ǿƘŜǊŜ ǘƘŜ aŀǳƴŀ YŜŀ hōǎŜǊǾŀǘƻǊȅ ƛǎ ƭƻŎŀǘŜŘΦ bņƳŀƪŀ ƛǎ ǘƘŜ ƎƻŘŘŜǎǎ ƻŦ ǿŀǘŜǊ ŀƴŘ ǘƘŜ ǎŜŀΤ ǎƘŜ 

ŎƻƻƭŜŘ ƘŜǊ ǎƛǎǘŜǊ tŜƭŜϥǎ ƭŀǾŀ ŀǎ ƛǘ ƅƻǿŜŘ ƛƴǘƻ ǘƘŜ ǎŜŀΣ ǘǳǊƴƛƴƎ ƛǘ ƛƴǘƻ ƴŜǿ ƭŀƴŘΦ Lƴ ƘŜǊ ƭŜƎŜƴŘΣ IŀǳƳŜŀϥǎ Ƴŀƴȅ 

ŎƘƛƭŘǊŜƴ ŎŀƳŜ ŦǊƻƳ ŘƛũŜǊŜƴǘ ǇŀǊǘǎ ƻŦ ƘŜǊ ōƻŘȅΦ 

    9Ǌƛǎ ƛǎ ǘƘŜ Ƴƻǎǘ ƳŀǎǎƛǾŜ ŀƴŘ ǎŜŎƻƴŘ-ƭŀǊƎŜǎǘ ŘǿŀǊŦ ǇƭŀƴŜǘ ƪƴƻǿƴ ƛƴ ǘƘŜ {ƻƭŀǊ {ȅǎǘŜƳΦ 9Ǌƛǎ ƛǎ нт҈ ƳƻǊŜ Ƴŀǎπ

ǎƛǾŜ ǘƘŀƴ ŘǿŀǊŦ ǇƭŀƴŜǘ tƭǳǘƻΦ 9Ǌƛǎ ǿŀǎ ŘƛǎŎƻǾŜǊŜŘ ƛƴ WŀƴǳŀǊȅ нллр ōȅ ŀ tŀƭƻƳŀǊ hōǎŜǊǾŀǘƻǊȅ-ōŀǎŜŘ ǘŜŀƳ ƭŜŘ 

ōȅ aƛƪŜ .ǊƻǿƴΦ 9Ǌƛǎ ƛǎ ƴŀƳŜŘ ŀƊŜǊ ǘƘŜ DǊŜŜƪ ƎƻŘŘŜǎǎ 9Ǌƛǎ ŀ ǇŜǊǎƻƴƛŬŎŀǝƻƴ ƻŦ ǎǘǊƛŦŜ ŀƴŘ ŘƛǎŎƻǊŘΦ CƻǊ ŀ ǝƳŜ 

ǘƘŜ ƻōƧŜŎǘ ōŜŎŀƳŜ ƪƴƻǿƴ ǘƻ ǘƘŜ ǿƛŘŜǊ ǇǳōƭƛŎ ŀǎ ·ŜƴŀΣ ƛƴǎǇƛǊŜŘ ōȅ ǘƘŜ ǝǘƭŜ ŎƘŀǊŀŎǘŜǊ ƻŦ ǘƘŜ ǘŜƭŜǾƛǎƛƻƴ ǎŜǊƛŜǎ 

·ŜƴŀΥ ²ŀǊǊƛƻǊ tǊƛƴŎŜǎǎΦ  

    Lǘ Ƙŀǎ ƻƴŜ ƪƴƻǿƴ ƳƻƻƴΣ 5ȅǎƴƻƳƛŀΦ .Ǌƻǿƴϥǎ ǘŜŀƳ ƴƛŎƪƴŀƳŜŘ ǘƘŜ Ƴƻƻƴ ϦDŀōǊƛŜƭƭŜϦΣ ŀƊŜǊ ǘƘŜ ǘŜƭŜǾƛǎƛƻƴ 

ǿŀǊǊƛƻǊ ǇǊƛƴŎŜǎǎϥ ǎƛŘŜƪƛŎƪΦ ²ƘŜƴ 9Ǌƛǎ ǊŜŎŜƛǾŜŘ ƛǘǎ ƻŶŎƛŀƭ ƴŀƳŜ ŦǊƻƳ ǘƘŜ L!¦Σ ǘƘŜ Ƴƻƻƴ ǊŜŎŜƛǾŜŘ ǘƘŜ ƴŀƳŜ 

5ȅǎƴƻƳƛŀΣ ŀƊŜǊ ǘƘŜ DǊŜŜƪ ƎƻŘŘŜǎǎ ƻŦ ƭŀǿƭŜǎǎƴŜǎǎ ǿƘƻ ǿŀǎ 9Ǌƛǎϥǎ ŘŀǳƎƘǘŜǊΦ ²ƛǘƘ ǘƘŜ ŜȄŎŜǇǝƻƴ ƻŦ ǎƻƳŜ ŎƻƳπ

ŜǘǎΣ 9Ǌƛǎ ŀƴŘ 5ȅǎƴƻƳƛŀ ŀǊŜ ŎǳǊǊŜƴǘƭȅ ǘƘŜ ǎŜŎƻƴŘ-Ƴƻǎǘ-Řƛǎǘŀƴǘ ƪƴƻǿƴ ƴŀǘǳǊŀƭ ƻōƧŜŎǘǎ ƛƴ ǘƘŜ {ƻƭŀǊ {ȅǎǘŜƳΦ 

aŀƪŜƳŀƪŜ  ƛǎ ŀ ŘǿŀǊŦ ǇƭŀƴŜǘ ŀƴŘ ǇŜǊƘŀǇǎ ǘƘŜ ƭŀǊƎŜǎǘ YǳƛǇŜǊ ōŜƭǘ ƻōƧŜŎǘ ǿƛǘƘ ŀ ŘƛŀƳŜǘŜǊ ŀǇǇǊƻȄƛƳŀǘŜƭȅ 

ǘǿƻ ǘƘƛǊŘǎ ǘƘŀǘ ƻŦ tƭǳǘƻΦ aŀƪŜƳŀƪŜ ǿŀǎ ŘƛǎŎƻǾŜǊŜŘ ƻƴ aŀǊŎƘ омΣ нллрΣ ōȅ ŀ ǘŜŀƳ 

ƭŜŘ ōȅ aƛŎƘŀŜƭ 9Φ .ǊƻǿƴΣ ŀƴŘ ŀƴƴƻǳƴŎŜŘ ƻƴ Wǳƭȅ нфΣ нллрΦ Lǘǎ ƴŀƳŜ ŘŜǊƛǾŜǎ ŦǊƻƳ 

aŀƪŜƳŀƪŜ ƛƴ ǘƘŜ ƳȅǘƘƻƭƻƎȅ ƻŦ ǘƘŜ wŀǇŀ bǳƛ ǇŜƻǇƭŜ ƻŦ 9ŀǎǘŜǊ LǎƭŀƴŘΦ hƴ нс !ǇǊƛƭ 

нлмсΣ ŀǎǘǊƻƴƻƳŜǊǎ ŦƻǳƴŘ ŀ Řƻǘ ƴŜȄǘ ǘƻ aŀƪŜƳŀƪŜ τ ǘƘŜ ƳƻƻƴΣ ǿƘƛŎƘΣ ŦƻǊ ƴƻǿΣ ƛǎ 

ŘŜǎƛƎƴŀǘŜŘ {κнлмр όмосптнύ м ŀƴŘ ƴƛŎƪƴŀƳŜŘ aY нΦ  

¢ƘŜ ŀǎǘǊƻƴƻƳŜǊǎ ŜǎǝƳŀǘŜ ǘƘŀǘ aY н ǿŀǎ ŀōƻǳǘ моΣллл ƳƛƭŜǎ ŦǊƻƳ aŀƪŜƳŀƪŜ ŀƴŘ 

ƻǊōƛǘǎ ŀōƻǳǘ ƻƴŎŜ ŜǾŜǊȅ мн ŘŀȅǎΦ ¢ƘŜ ŘƛǎŎƻǾŜǊȅ ǎƘƻǳƭŘ ŀƭǎƻ ƘŜƭǇ ǊŜǎƻƭǾŜ ƻƴŜ ƻŦ aŀƪŜπ

ƳŀƪŜΩǎ ƳȅǎǘŜǊƛŜǎΥ ¢ŜƳǇŜǊŀǘǳǊŜ Řŀǘŀ Ƙŀǎ ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ Ƴƻǎǘ ƻŦ ǘƘŜ ǎǳǊŦŀŎŜ ƛǎ ōǊƛƎƘǘ 

ŀƴŘ ŎƻƭŘΣ ōǳǘ ǎƻƳŜ ƻŦ ƛǘ ƛǎ ŘŀǊƪ ŀƴŘ ŎƻƳǇŀǊŀǝǾŜƭȅ ǿŀǊƳΦ          

 ό.ǊŜȊŀƴ /ǎŀōŀύ 

Dwarf Planets’ Moons 
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/ƻƻǊŘƛƴŀǘƻǊΣ  
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