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1. The Sun, the Moon,
and the Earth
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A few thousand years ago, people did not know
whether the Earth was round or flat. A few hundred years
ago they knew it was round, but thought it was at the cen-
ter of the universe. Astronomers® continued to observe
and measure. They discovered that the Earth is one of a
family of nine planets revolving around the Sun. They
worked out that our solar system was born about 5 bil-
lion—5000 million—years ago and that the atomic reac-
tions raging at the Sun’s center will go on for at least an-
other 5 billion years. We also know that our Sun is only a
very ordinary star among billions strewn throughout
space® and forming our galaxy—the Milky Way®. Far-
ther out still, the mysterious universe contains countless
other galaxies—island universes—in many shapes and
size, with vast distances between one island and the next.

The possibility of finding intelligent life on other
planets nem#ins one of the most exciting and difficult chal-
lenges in all of science. There is evidence that most of the
stars we see from Earth have their own planets. But the
stars we see occupy only a tiny comer of our Milky Way

galaxy. Throughout our galaxy as a whole there could be
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one billion planets on which intelligent beings could
thrive®. And our galaxy is only one of millions upon mil-
lions in the known universe. Among those countless plan-
ets there must surely be another Earth, while our Sun is
about a quarter of a million times closer than the next
nearest star.

Now let us review some of the very useful facts of our
Sun.

The diameter® of our Sun is 1,392, 000km, 109
times as wide as the Earth. The temperature at the surface
of our Sun is 6000 degrees Celsius while the temperature
in the center reaches 15, 000, 000 degrees Celsius! It
completes a circle around its orbit in about 25.38 days
and it is 149, 600, 000 km away from us, or from the
Earth. Scientists believe that our Sun is as old as 4600
million years of age and its nearest cousin, another sun or
another star is 4.3 light years away, that is, thé nearest
galaxy from our galaxy, the Milky Way, is that far.

Then how about our own nearest planetary neighbor,
say, the neighbor of the Earth—the Moon? )

The moon is nearly as wide as the United States! But
we see it almost as big as the Sun. This is because the

Moon is much closer to us than the Sun is. The Sun

@ intelligent beings could thrive &4 MK £ T UL
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shines on half the Moon, which is the part we see shining
in the sky. As the Moon goes around the Earth, we see a
different view .of this sunlit half®. The changing shapes
are called phases. It takes 29 and a half days for the
Moon to pass through a complete phase cycle® from new
Moon to new Moon—the lunar month®. There are eight
phases in the phase cycle, and we call them New Moon,
Waxing Crescent, First Quarter, Waxing Gibbous, Full
Moon, Waning Gibbous, Last Quarter, and Waning Cres-
cent. ® It is always a great pleasure to look up at a clear,
dark blue night sky and figure out in what phase the Moon
is and what the lunar date it should be.

Now, let us study our own home planet—the Earth.
The Earth is the fifth largest planet in the Solar System®.
Scientists believe that it began as a whirling cloud of dust
and gas that shrank into a fiery, semi-meolten mass. An
outer layer® formed which cooled and hardened into rock .
Beneath this layer the Earth is still hot and volatile and
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the underground forces that gradually push up mountains
and move continents also cause earthquakes® and volcanic
eruptions®. Other forces disturb the Earth’s surface too.
Above us, the warm and cold air masses that make the
winds blow can build up into destructive tornadoes and
hurricanes®. The movement of the oceans, which con-
stantly erodes® the land, sometimes produces devastating
tidal waves®. These are just some of the things that make
the varied surface of our planet a restless place of constant
change.

Scientists estimate that the Earth is about 460 -
Omillion years old, the land area covers only 29% of the
total surface of the Earth while the other 71% is covered
by water. The average depth of the ocean is 3795 meters
below the sea level, while the average height of land is
840 meters above the sea level . The atmospheric® blanket
that covers us from the outer space is mainly constitutes of
nitrogen, which takes up 47% of the total and oxygen
takes up only 21% , with a small fragment of other ele-
ments to form the atmosphere. The understanding of the
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Earth is a gradual process of many years. It was Nicolaus
Copernicus who reintroduced® the idea that the Earth re-
volves® around the Sun at a time when most people be-

lieved the opposite.®
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2. The Birth of Stars
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So far as we know most of the matter in the Universe
is in the form of stars. The majority of stars, including
our Sun, are clouds of gas.which are maintained at a high
temperature by the energy liberated by thermonuclear® re-
actions in their centers. Most of our knowledge of stars
and how they evolve comes from the study of the visible
light they emit®. The birth of stars, however, cannot be
followed by an optical telescope®, since it takes place in
regions of space from which light cannot escape®. To
study this process, therefore, astronomers have to make
use of telescopes operating at other wavelengths. The re-
cent technical developments in radio, millimeter-wave and
infra-red asironomy® have turned the study of star-forma-
tion into one of the most exciting areas of astronomy .

The birth of a star is a rare, slow event; all but a
very few of the stars visible to the naked eye® have exist-
ed longer than mankind. We must therefore first consider

the evidence that new stars are now being formed at all.
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