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Unit One

' DREAM OF STARS

If we stand on a city street and look up at the sky, the
stars seem dim and far away. The lights of the city

- . blind? us, Tall buildings shut out* great parts of the sky.

- But let us go out and climb a hill some clear summer
 night. The city’s lights and. buildings are left far behind.
The sky seems like a soft blue curtain over our heads. And
the stars are like diamonds twinkling brightly in the sky.

" As we stand looking upward, we are doing something
that men have been doing from the beginning of history.
Wise mien and shepherds looked in wonder at the same
pinpoints® of light thousands of years ago. What were
fm of? How did they come to be up there in the
sky? - ' o

~~ People watched the heavens*® to find answers to these
questions. -The study of the stars is the oldest of all sciences.
We call it astroriomy®. * Péople who study astronomy are
called astrohomers’,



(1) EARLY ASTRONOMY

People of long ago knew much less about the world
than we do. Often they believed things that were not
true, 7

They saw many groups of stars up in the sky. They
gave each group a name, and made up stories to tell how it
had come to be there. These groups are called constelz
lations?.

The constellations were named after gods and giants,
heroes and beautiful girls, fish and dragons and horses.
The bright wide belt that runs across the sky overhead
was thought to be a road that the sky people traveled over.

On a clear summer night we can find that bright road
teday. We call it the Milky Ways..

And we can find the stars of each constellation too. To

us most of them do not seem to have the shape of any
‘ living thing. But we still call the stars and the constella-
tions by the names given to them by the people of long ago.
- The very first astronomers learned one important
thing about the stars. They saw that every year at the
same time the stars were in the same. pléce in the sky.

As:soon as men knew that, they could make use of the
stars in many ways, By watching the sky they could tell
what time of the year it was, and they could make a

c dar,



They discovered, too, that one star never moved at all.
It always shone directly to the north. So they called it
the North Star®, or the Pole Star'®. Now they could go
farther on the sea in ships. As long as the captain could
see the North Star, he knew which way he was going. -
Early astronomers also learned that all the stars seemed
to move together. They moved as if they were stuck to*
a great ball turning around the earth. No star ever ap-
peared to come closer to another star or get farther away
from it. So men said the stars were fixed.
~ But early astronomers were soon surprised to find
that not quite all the stars were fixed stars. Five stars
seemed to move differently from the others. Sometimes
they rose in one part of the sky, sometimes in another. .
Sometimes all five of them could be seen sometimes none.
And because they acted in fhis strange way, the early as-
~ tronomers called them planets’®. That means wanderers.
Now even in those days not all the people believed that
. the stars were gods and heroes. Some astronomers knew
those were just make-believel® stories.
" One of these astronomers was an Egyptian named
Ptolemy**. Ptolemy lived over 1,800 years ago, in the 2nd
'cen'tury A.D. He had watched the sky very carefully. He
knew that the sun and the moon moved across the sky. He
also figured out® that the earth must be round. And he
was right about that.
But Ptolemy’s idea about the universe was wrong. He
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/ thought that the earth was set inside a great hollow ball,

The inside of this ball was the sky. On its surface were
set the stars, each in its place. Within the great ball were
smaller- glass-like balls that held the sun and the moon
and the planets. He thought the earth was standing still in
the center of the great ball. And all the smaller balls circled
around the earth. So the stars and the sun and the moon
and the planets seemed to travel across the sky.
Ptolemy’s idea was welcomed by the Church at the
time. The Church believed that the earth was created
by God and therefore was the center of the universe. In
the middle of the sixteenth century a truer idea was given
to the world by Copernicus?, father of madern Astronomy.

(2) COPERNICUS

Copernicus was born in Poland! in 1473. He spent
e ey
nearly forty years studying quietly the movements of planets
and stars. He wrote a thick book. explaining his radical
. T
views. ‘Word of them spread across Europe. But the book

- was not published until his death in 1543, because Coper-

nicus knew his ideas were too radical. They would upset
the whole science of astronomy and cause cruel persecution
£ e svvon
by the Church.
Copernicus said that the stars and the sun did not turn
around the earth. Instead, it was the earth that was turn-
ing! The sun and the stars were not really moving.
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Sometimes when we are traveling on a train it seems as
if the trees outside are moving ’quickly past us. But the
trees only seem to be moving. The truth is that the train
is moving past the trees. In the same way, the sun and the
stars seem to be moving over the earth in the sky. But it
is the earth that is really moving. .

The earth is turning like a top'®. And as it turns, half
of it is always facing the sun, and half of it is in darkness,
When the place where we live is facing the sun, we have
daylight. When it is turned away from the sun, we have
night.

There are stars all around the world, but we can see
them only at night. The sun shines so brightly in the day-
time that it outshines'. the stars.

So the stars disappear in the daytime. But at night
they appear again, and move together across the sky.

Suppose some night after dark we look at the sky.
Then we look at it again two hours later. The stars have
moved over to the west a little! '

Now if we look at the sky a -month later at the same
time, we see.that the stars have maved even farther to the
west. In the east are some stars that were not there a
month before. . :

The reason for this change night after night is that every
night the place where we are on the earth is turned toward
a slightly different part of the sky. The earth is moving
in a wide circle around the sun, and every night it is at a
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different place in the heavens. Astronomers have found
that because of the earth’s movement, stars rise and set
each day four minutes earlier than the day before.

When one year has passed, the earth is in the place from
which it started. And so every year at the same time the
stars look exactly the same,. ’

Other astronomers who came after Copernicus found
out that he had been right. But a long time passed before
everyday people could believe that the earth on which
they lived was not the center of the whole world. And
as astronomers found out more about the stars, people learn-
ed to believe even stranger things.

(3) THE WORLD THROUGH TELESCOPES?0

About three hundred years ago an Italian named
Galileo® heard about an instrument which helped the
astronomers find much more about the heavens. This
instrument was the telescope. -

The telescope is a long tube with special pieces of
glass in it that make things far away seem bigger. It is
something like field glasses®?, but is very much stronger.

Since Galileo made his first telescope for the study of
stars, men have been making bigger and better telescopes.
Not long ago a new type of telescope called the radio tele-
scope® was made. Radio telescopes don’t look at, but
listen to the skies, They find out new stars by plckmg up
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radio waves from ‘them. - This new type of telescope can
-get to stars three or four times farther away than the old
type. But it is also much bigger. Some radio teles¢opes are
as big as a football field. With these powerful telescopes,
astronomers have found out some very exciting things about
the stars.

With the telescope people could see that there were
many, many more stars than they had ever dreamed of,
Even Galileo’s first weak telescope showed that the Milky
Way was not just a cloudy pathway?* across the sky. It
was made of millions of stars, crowded close together.

Using nothing but our ewn eyes, we can see about six
. thousand stars. But with the latest telescope we can see
one billion**! There are many more, so far away that we
cannot see them even through the telescope. Astrono-
mers .tell us.that there are probably a hundred billion in
our own neighborhood — the Milky Way. And we have
found. at least one billion such neighborhopds! . .

The number of stars is so great_that we can scarcely
thigk of what: it. means. There, are. forty times as. many
stars.in the Milky Way -as. there are people on;the whole
earthi . i - oo G a

3: 007

"'(4) BILLIONS' OF SUNS
What are these billions of bright stars in the sky? They
aresuns! They are not small bright pinpoints at all. They



are great glowing suns, some of them thousands of times
bigger than our own sun, 'I“hey look small because they
are so high up in the air. ' K '

The stars are very much higher than any.plane could
fly. Some of them are so far away that if we could think
of going on and on for many years we could still not think
of how far they are. :

Suppose we tried to write out the dzstance to the stars .
in miles*®, The numbers would stretch right across a whole
page. So astronomers have thought of a simpler way to
tell how far away the stars are. They tell the distance by
the amount of time it takes the light to get to the earth
from the stars. '

We all know that light travels with terrific speed.
Lightning flashes across the sky so fast that it is gone almost
before we see it Light moves thousands and thousands
of times faster than our fastest airplanes. It can flash
around the whole earth seven and one-half times in one
second. In one second it travels 186,000 miles!

Yet the nearest star is so far away that it takes the light
from it four years to get to the carth. Many stars are so
far that the light reaching us from them now started before .
Jesus* was born. That was two thousand years ago. Some
are even much farther than that. The farthest heavenly
body we know today was discovered in 1973. It is some ten
billion light years away. .

One of the nearest stars is Sirius®. Sirius is in
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the southern part of the sky in the winter time. : It seems
like the very brightest and biggest of all the stars in the sky,
But that is not true. Sirius looks big and bright partly
because it is much nearer than the other stars.. Some of
the dimmest stars are really hundreds of times bigger than
our own sun. Sirius is only three times bigger than the
sun,

One of the very biggest stars is Antares®, another
winter star. Antares is so big that it looks bright even
though it is much farther away than Sirius. It is one of
the brightest stars in the sky. It is more than a million
times bigger than the sun. So we can see that our sun is
very small beside the. other heavenly bodies. '

The largest ’stérs,are called giants, And the smaller
ones are dwarfs®. Antares is a giant, but our sun is a
dwarf,

We might think that the giants would always be much
heavier than the dwarfs, because they are so much bigger.
But that is not always true. Some of the giants are light
and thin, almost like a shining cloud. They are so thin,
that the earth could pass tﬁrough them just as we would
walk through a fog. ‘

If we watch the stars -carefully on a clear moonless
night, we see that they are not all the same color. Sirius
looks blue-white. Antares looks orange-red. Others look
red, or green, or yellow, or pure white. -

All these great balls are shining with a great light. And

e 9 .



