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There are millions of stars in the vast universe of
which our Solar System is a tiny part. Many of
those stars may have planets going around them,
the way Earth and Venus and Mars and the other
planets in our Solar System go around the Sun.
And many of those planets may have intelligent life

on them.
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As the planet rotated, the Omegan would notice
that its axis was not straight up and down in relation
to the plane of its path through space. He would
see that it was tilted at an angle of 23'/2°. Because
of this, the light that fell on different parts of the
planet from the central star wasn’t always the same.
That would account for the changes seen in the
color of the planet. The white polar regions occa-
sionally changed in size. Parts of the globe seemed
green at some times and brownish-green at other
umes.




The Omegans would probably figure out that the
small number-three planet had gases surrounding
it, and they might also find out that the gases were
mostly nitrogen and oxygen. The Omegan space
program might even send a planet probe to the
small world to get a larger view. But chances are
they wouldn’t bother. There are plenty of larger
worlds to explore. Our small planet wouldn't be
worth the effort and expense to explore it with a
planet-circling probe, or with a probe that might
land on the alien world.










These early theories about the Earth were based
upon observation: People could see that the stars
came on at night and went off during the day and
that some stars moved. Perhaps it was the gods who
turned them on, or moved them..The Earth was
uneven, there were mountains and valleys, but

there was no reason to think it was curved or round
like a ball. It was surely flat. Not only did Earth
appear that way, but ships that ventured too far
into the sea proved it. The ships seemed to fall off
the edge of the earth. At least they certainly were
seen NO mMore.







POLARIS LNORTH STAR )

Even if astronauts had not taken pictures of the
Earth, and so proved its roundness, there are many
reasons why we know that our Earth must be
round.

More than two thousand years ago there was a == ;
HO Greek scientist, Anaximander of Miletus (611-546 = h
B.C.). In ancient days people were known by a ¥
@ZZZ) personal name and also by the name of the place
&— .= where they were born. Miletus was a great Greek
city some 2,500 years ago.

POLARIS APPEARED NEARER To

THE HORIZON AS ANAX
IMAN
TRAVELED SOUTHWARD, o)

Anaximander noticed that when he traveled
southward the stars of the north, especially Polaris,
seemed to get lower in the sky. As he returned
northward, Polaris seemed to get higher in the sky.
The Earth must be curved from north to south, he
said. If it were not, the stars would always appear
the same distance above the horizon. Anaximander
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Modern-day scientists would know that the Earth
must be round even if astronauts had not seen it
and Magellan's expedition had not sailed around it.
Scientists know this because of their knowledge of
physics, and because of theories about how the
Earth came into existence.

At one time Earth was a vast swirling cloud of
gases and cosmic dust. The gases and dust particles
were in constant motion. Eventually separate par-
ticles combined with others. A clump of particles
resulted. The gravity of the clump pulled in other
particles, so that the clump grew larger. It is
believed that our planet grew from such a begin-
ning—more and more materials gathered together,
the gravitation increasing as the mass increased.
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It is proper to say that Earth is a round ball, a
sphere. But if you wish to be completely accurate,
Earth is actually an ‘‘oblate spheroid”’—a flattened
sphere. And the amount of flattening is one part in
about 297.

When artificial satellites first went around the
Earth, it was noticed that they did not move evenly.
The movement of an earth-circling satellite is af-
fected by the mass of Earth. If the mass were
distributed evenly, the satellite would move even-
ly. But careful measurements indicated that there is
more mass south of the equator than north of it.
Earth is an oblate spheroid, but it is also somewhat
fatter in its southern part. The variation from a
smooth oblate spheroid amounts to only a few
yards.
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Earth started rotating when it first began. The
motion of each separate particle that joined togeth-
er to make the Earth was transmitted to the new-
forming mass. Therefore, the entire mass was
spinning. Since there has been no force to stop this
spinning, except the slight effect of the tides, Earth
has rotated from west to east for billions of years.
And it will continue to rotate for billions of years in
the furture.

Right now the planet is moving some 1600
kilometers an hour (1,000 m.p.h.) at the equator. A
day, reckoned as twenty-four hours long, is the
time required for Earth to complete a single rota-
tion. During its history there have probably been
times when the Earth rotated faster; and at other
times it may have rotated more slowly.




We know Earth rotates because astronauts have
watched it from the Moon. They have seen Earth
turn, and wartched parts of it move into sunlight
while other parts moved into shadow.

But even before astronauts went to the Moon
and looked back upon the Earth, we knew that our
planet was spinning.

Our senses tell us that Earth is standing still, for
we have no feeling of the speed of rotation. Instead
the stars appear to move from east to west. The
Sun seems to move upward in the morning, and
downward in the evening. We still ralk about
sunrise, and sunset. But actually the stars do not
move from east to west; the Sun neither rises nor
sets. It is the turning of the Earth that makes these
things appear to happen. The Sun is always “ris-
ing”" at some place on the Earth.
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Because Earth rotates we have a succession of
day and night. Right now there are twenty-four
hours in our days—twenty-four hours from mid-
night to midnight. If Earth rotated more rapidly,
our days would be shorter. The planet Jupiter
rotates much faster than Earth does. Days on
Jupiter are only ten hours long. If Earth rotated
more slowly, our days would be longer. For exam-
ple, a day on Mercury is fifty-nine Earth-days long.
Mercury rotates very slowly.

JUPITER ROTATES
VERY FAST

MERCURY ROTATES
VERY sLowLy,
A DAY 15 veay

YERY LoNG
ON MERCURY



The air that surrounds our planet and the water
that covers a large part of it are carried along by the
planet. Because they are not attached, the air and
water move continually as the Earth turns. Cold air
is pulled toward the center of the Earth by gravity.
It digs under the warmer air. Cold water sinks to
the bottom of the sea. It digs under the warmer
water. Movement beneath the warmer air and
water causes the cold air and water to move toward
the equator. As the cold air becomes heated, it is
pushed upward and flows away from the equator in
upper-air streams. As the cold water becomes
heated, it is pushed upward and flows away from
the equator as upper-ocean currents.










As Earth rotates, its axis points toward Polaris,
the North Star. This is true all through the year, no
matter what the season may be. Some people
wonder how the axis of Earth can always point
toward Polaris. After all, they say, if the lines of the
axis in summer and winter are continued out into
space, they are parallel. And two parallel lines
cannot point to the same object. This is true. But
Polaris is very far away—almost 700 light years.

T POLARIS To POLARIS

SEPTEMBER,

That means it takes light 700 years to reach us from
Polaris, and light travels about 300 000 kilometers
(186,000 miles) in one second. The distance be-
tween Earth’s summer and winter positions is only
300 000 kilometers. The distance from Earth to
Polaris is some 20,000,000 times greater. Earth’s
two positions are much closer together, in relation
to Polaris, than the two dots at the bottom of this
page would be if Polaris were at the top of the
page. As you can see, because of the great distance,
lines from Earth, even when it is at positions
separated by 300 000 kilometers, do point toward
the same star. RIS R
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Because Earth rotates, there is a succession of
day and night. Because Earth revolves around the
Sun, there are changes in the seasons. The color
that Omegan astronomers may observe results
from the change of seasons.

Earth revolves around the Sun because it was
probably formed out of the same materials that
gave birth to the Sun. As the Sun formed from a
great mass of dust and gases, so did the Earth. And
as the Sun and the Earth formed, they picked up
the motion of the gases that made them. The Sun is
spinning, the Earth is spinning. The Earth moves
around the Sun, so do all the other planets. Very
likely they will move around the Sun for billions of
years, because there is nothing to stop them from
doing so.

o PLUTO










GEMINI

Because Earth’s axis is tilted 23'/2°, the amount
of sunshine that different parts of the Earth receive
varies as the year goes by. Sunshine and the tilt of
the axis make the seasons. STUEH

Have you noticed how the stars and constella- .
tions you see seem to change from season to : ‘ A R L
season? In winter in the Northern Hemisphere you [ Cix « CYGNUs
see Orion (the Hunter), the Great Dog, and : | '
Gemini (the Twins) around nine o’clock in the
evening. Six months later you see Cygnus (the
Swan), Lyra, and Scorpio about the same time. In
any season we see those stars that are in the
nighttime sky at that time. Every day of the year all
the stars ever seen from your location pass over-
head. But you cannot see those that are overhead
when the sun is shining. Our sky-view changes with
the seasons.

SUMMER







Earth moves in many ways. It rotates on its
axis—some 1600 kilometers (1,000 miles) per
hour. It revolves around the Sun—some 105 600
kilometers (66,000 miles) an hour. It precesses. At
the same time Earth moves through space—be-
cause it and all the other planets in our Solar
System are carried along by the Sun. This is a
“motion’’ that an Omegan astronomer could see
quite easily. The Sun is moving toward the constel-
lation Hercules at a speed of 19 kilometers (12
miles) a second, and so are we. Also, the Sun and
all its planets share in the motion of the Galaxy of
which they are a part. At our location, the Galaxy is
rotating at a speed of 24 kilometers a second (150
m.p.s.).

Our Earth moves in many different ways, and at
very fast speeds.
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DOES LIFE EXIST

Earth is unique in the Solar System. None of the
ON PLAETX

other planets is the same size as ours, none mMoves
as we move, and none has the same seasonal
changes that we have. There is no planet that is at
the same distance from our Sun, and so there is no
planet that has the same temperature that Earth
has. Also, there is no planet that has an ocean of
oxygen and nitrogen surrounding it, oceans of
water upon it, and a thin layer of soil in which
plants may grow.

Earth is the only one of the nine planets that is
teeming with life, the only planet where man or
intelligent creatures of any kind exist.

But there may be other planets going around
distant stars of our Galaxy—or of galaxies beyond
our own. Perhaps Omega does exist somewhere,
and perhaps Omegan astronomers, who breathe air
just as we do, are looking at us right now, trying to
learn more about the strange blue-white world that
they see dimly in their super telescopes.
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