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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-

@ continued to observe

ter of the universe. Astronomers
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 bom 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 remains 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

@ astronomer X ILEXK

@ our Sun is only a very ordinary star among billions strewn throughout
space HEFHBIAZWEBE S D RIAMKAIAARLR-MERF
FHEEWE

® the Milkky Way 587

2



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, theé 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?7

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
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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 phasé 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-molten 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

B A 6H 85 AR

REMBEASFEOARARAA, FHFMHKS
BEMRRAZRGOHB X P AELE, SR, KN LM
LR —BE, IEEHAHALAMHRY, X EfK
MAERGE R ERBINLAERAF SR T2 4,
MAB| A ET2HGR, ARG FELR dofT
MEEABRGIRER? ool , AEHTTEY
SR FRT R NTRM,

the Seorpion




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 astronomy® have tumned 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 t)he 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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The energy which a normal, so-called “main se-
quence” star radiates into space is generated by the conv-
ersion of hydrogen to helium®. If we compare the mass of
hydrogen “fuel” in a main-sequence star with the rate at
which energy is being emitted we can estimate its potential
lifetime. It is found that the main sequence lifetime of a
star depends strongly on its mass; low mass stars are
small, cool and long-lived, while high mass stars are
large, hot and short-lived. Our sun is now half-way
through its total main sequence lifetime of 1010 years, but
a star with a mass thirty times greater than the Sun would
live for only a few million years. The fact that such bright
stars are seen to exist now implied that star formation must
have taken place over the past few million years; since
our Galaxy is some ten thousand million years old it is
therefore reasonable to assume? that somewhere in the
galaxy the same process is taking place even now. More-
over, the fact that these hot bright stars are almost always
found in the vicinity of interstellar gas clouds leads to

conclude that it is out of such clouds that new stars con-
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dense® .

‘ The evolution of a cloud of interstellar gas depends
on a balance between internal gravitational forces?® tend-
ing to make it contract, and thermal pressure® tending to
make it expand. James Jeans, in 1926, first showed that
a cloud of a given® temperature and density® can collapse
only if its mass is greater than a certain minimum value®;
a typical cloud with a temperature of 100 k and a density
of 100 hydrogen atoms per cu cm® has to be 3000' times
more massive than the Sun in order to start collapsing.
However, later theoretical work showed that once the col-
lapse process has started and the density has risen signifi-
cantly, fragmentation® into progressively smaller cloudlets
(protostars) @ is possible. These cloudlets eventually col-
lapse to form individual stars. The theory of gravitational

@ Moreover, the fact that these hot bright stars are almost always found
in the vicinity of interstellar gas clouds leads to conclude that it is out of such
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condensation therefore predicts, in agreement with obser-
vation, that new stars form in clusters containing hundreds

of thousands of stars rather then as isolated entities® .
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3. Physical Figures
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Qur body is our good friend, for it goes with us
wherever we go. It is also our devoted servant, for it does
whatever we want it to do. To make it fair, we need to
learn something about our bedy.

Our body is made up of 50 million cells. It has a
network of blood vessels that comprises 100,000 km (60,
000 miles) of tubing and more than 500 chemical process-
es take place in the liver alone. © The body regulates tem-
perature, blood pressure, water concentration, digestion
and countless other aspects of our physical wellbeing® .
Tts control center, the brain, records and stores a much
greater range of information than any computer.

Too much growth hormone®—from the pituitary
gland—can make a person a giant and too little can make
them a dwarf. The tallest known person was 2.7 meters
1all and the shortest was 0.7 meters. Today, children
with pituitary disorders® can be treated so that they grow
to normal size and height. However, boys may continue to
grow until the age of 23, whereas most girls are full grown
by about 20. At 9 years old, an average healthy, well-
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