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CHAPTER 1
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Early AstRoNOmeRs

stronomers are people  words: “astro” meaning

who study the Sun, “star” and “nemein” mean-
Moon, stars, planets, and ing “arrange.” In ancient
other objects in the sky. Greece, astronomers were
The word “astronomer” thought of as “those who
comes from two Greek arrange the stars.”

astronomer [9'stronama(r), 9 stranoma] n. £ L ¥ K
gaze [geiz,gez] v.iEAL, BT
make sense BH{FiE, A & L

——
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An angent
Greek

astronomer
gazes at
the stars.

N

4
LY 3
WA 2
\\\\\‘i’

NS

\\\Q\

AN

NN




e e e e R R e e

_ The ancient Greek astronomers
believed that the Sun traveled around
: Earth. This seemed to make perfect
sense considering that they could see \
}“\\\M _____ the Sun moving across the sky and
could not feel Earth moving.

e
s Tl
R

SEE THE SUN “MOVE” FOR YOURSELF!

On the next clear day, go out early in the morning and locate the
Sun in the sky. The easiest way to do this is to site it above a
tree or a building. Then, go out a few hours later and locate the
Sun again. Is it over the same tree or building? In fact, if you
mark the location of the Sun every hour during the day, you'll see
that it will appear to move slowly westward across the sky. But
the Sun is not really moving. The Earth is.

This photo was made by taking pictures of the Sun at different
times of the day on the same piece of film. It shows how the

Sun seems to move across the sky. g




CHAPTER 1

When the early Greek astronomers
looked at the stars, they noticed that
some of them made patterns. The
astronomfars called these patte':rns THE FIRST
constellations . They also noticed that FIVE PLANETS
although these constellations moved
around in the sky, the patterns they The telescope was not
made always looked the same. S LDt S

early 1600s. Before

that time, astronomers
believed that there
were only five planets

There was one problem, however.
Of all the stars that the astronomers

saw in the sky, there were five bright because that was all
stars that did not stay in patterns. they could see without
Instead, these five seemed to wander o,
The five planets they
back and forth across the constella- knew of were Mercury,
tions. Sometimes these “wandering Venus, Mars, Jupiter,

stars” would even stop for a while and Satum.

and then appear to move
backward. Not knowing what
these strange objects were,
the Greek astronomers simply
called them planets, which is
the Greek word for “wanderer”!

back and forth <& % 5 =
Big Dlppe.r -+ 2 . . The Big Dipper is one of
constellation [ konsta'leifn,kansta lefon] n. 2 #& the eadiet conateiliticns
Jupiter ['dzu:pita(r), dgupsta] n. K £ to find in the sky.
magnification [, megnifi'keifan, megnafs kefan] n.74 X
Mars [ma:z,marz] n. X £ '
Mercury ['ms:kjurn, ma:kjor1] n.7Kk £ e

, ‘ L n. 2L 4
pattern ['p&tn, pzton] n. AR | X4 Venus [f;:fes ‘vinas] n.2 £

Satu ' t 9‘ t * ‘
m ['szton, szten] n. £ X wander ['wonda(r), wanda]
‘ v.HRAE, R

telescope ['teliskaup, ‘tela,skop]
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This drawing illustrates Ptolemy’s view of how the Sun, Moon, and five
planets circled Earth.

In about 140 A.D., the around Earth in perfect
famous Greek astronomer circles.
Ptolemy made a model of
what he thought the uni-
verse looked like. Borrowing
ideas from other astronomers,
he put Earth at the center
and everything else—the
Sun, Moon, stars, and the
five known planets—moving

For more than 1,300
years, most people accepted
this view of the universe. It
was not until Nicolaus
Copernicus finally questioned
it in the 1500s that things
began to change.

Copernicus [ka'p3:nikas ko'panikas] ¥ & & Ptolemy ['tplimi]
illustrate ["lostrert, lastret] v. 4583 n (FHFBALFEER) 8% ’

model ['mpdl,' mad]] n.4& £ universe [ju:niva:s, juna,vas] n.F &




CHAPTER 2

.

icolaus Copernicus was
born in Poland in

1473. The son of a trader,
Copernicus was raised by
a rich uncle. His uncle
encouraged him to go

to schools in Poland and
Italy to study law, art,

fascinate ['fesmert, fesnet] v.i% 4
observatory [ab'za:vatrigb'zavatorn] n.X L&

B —— E;’,l

e S A A e e o

Nicolaus CopeERICUS

A Nicolaus Copernicus
B~ (1473-1543)

ATVIA
SWEDEN B?l ELC
bea LITHUANIA

EERMANY. v

POLAND

* -
Warsaw

Poland

Nicolaus Copernicus
looks through a
telescope on the
rooftop of his
observatory.

mathematics, and medicine.
At school, astronomy fasci-
nated Copernicus. He began
to spend a lot of time
studying the planets and
the ways in which they
moved in the sky.

LU M W
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A The more Copernicus ‘1Y
& learned about the move- Bt
ments of the planets, the 7l
‘ more he began to doubt
b oy ; that Earth was the center
il ,: 1 of the universe. For
TR ? 5: example, the movements of
Rt ¥ the planets as he observed
e %, them did not make sense
e e if the planets revolved J
. : around Earth. And there e

was no explanation for why
the planets sometimes

appeared to be moving
backward.

;ﬂ{_

e ‘ : ~ g e
~ backward ['bekwad, bekwad] a-wysty, 15 69—
revolve [r'volv,ri valv] v.f# 7% 4
o BRIy
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CHAPTER 2

The next time
you're driving in
a car on the
highway, you

can see what
Copernicus meant
when he observed
that the planets
sometimes
seemed to be
moving backward.
Ask the person
who is driving to
pull alongside a
car and match its
speed for a few
seconds. Then,
ask your driver
to slowly pass
that car. From
where you are
sitting, the other
car will look as
if it is moving
backward!

-«

Copernicus believed that Earth and the
other planets revolved around the Sun.

While reading books about the
ancient Greeks, Copernicus learned
that in 260 B.C. someone had
suggested that Earth revolved around
the Sun. Although no one had
believed it at the time, Copernicus
became curious about this possibility
He began to look for data to
support it.

Copernicus discovered that the
movements of the planets made sense
if the planets were revolving around
the Sun rather than around Earth.
He also realized that this would
explain why the planets sometimes
seemed to be moving backward in
the sky. The planets were not actually
moving backward; Earth was just
passing them as it, too, revolved
around the Sun.

curious ['kjuaries, kjurias] a.%F4 #4

data ['deita,'deeto] n.#¢dE % &

religious [r'lidzas ' lidzas] a.3 444
wisely ['waizli, waizli] ad.Bf 4% W, FE.88 34

©




Now Copernicus was sure
that the Sun was the center
of the universe. In 1515,
he started working on a
book to explain his ideas.

At that time, however,
most people were not open
to the idea that the planets
revolved around the Sun.
They liked the idea that
Earth was the center of

beopento BiEx (HE) -onnn &
closest ['klauzist, klozist] a5 % % &4

disobey [ disa'ber.disabe] v.RIRA, B (EA, k%)

the universe. It made them
feel special. Powerful reli-
gious leaders had even
gone so far as to make the
idea part of church law.
And, at the time, anyone
who disobeyed church law
could be put to death!
Wisely, Copernicus planned
to share his ideas only
with his closest friends.
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WATCH
WHAT
YOU SAY!

People who
disagreed with the
religious’ leaders

. were called

heretics. Often,
they were put on
trial and, if they
did not change
their beliefs, they
were tortured,
thrown in jail, and
even burned at
the stake!

A

In 1530, however, some religious
leaders found out about Copernicus’s
book. When they questioned him about
it, he explained that he was simply
wondering about things, not stating
facts. He assured them that he was
not disagreeing with church law, so
they let him go.

Over the next twelve years,
Copernicus wrote another book that
explained his ideas in greater detail.
Again, he did not plan to publish it,
but a friend persuaded him to.

In May 1543, Copernicuss book was
published. Unfortunately, this great
astronomer never got the chance to
defend his work. He died soon after
the book was published.

It would be left up to another man,
by the name of Galileo Galilei, to
defend Copernicus’s work.

assure [3'(0:(r) 2 fur] vAEHIE, 4B

heretic ['heratik, heratik] n.SF# 4

jail ['dzeil,'dzel] n. ¥k

philosopher [filpsafa(r) fo'lasafa] n. ¥ %
stake [steik,stek] n. X 7|4z

state [stert,stet] v.#PH, LAA

torture ['to:tfa(r), tortfa] v. 317, A

trial ['tramal, trawl] n.# )

.5 Giordano Bruno (1548-1600), an Italian
philosopher, was burned at the stake in 1600
because he openly stated that the Sun was
the center of the universe.




NICOLAUS COPERNICUS

A e S e s A e R S I A A N A e

’ REVOLVTIONVM LIB L &Y

30 anno fuum complct circuitum. Poft hunc lupiter duodecennali
revolutione mobilis. Deinde Mars , qui biennio circut. Qugrtum
in ordine annua revolutio locum obunet , in quo terram cul osbe

gre > = tmmob,f,,

lunari tanquam epicyclo contineri diximus.  Quinto loco Venus
nono menfe reducitur. Sextum denique Jlocum Mercurius tencr,
ofuaginta dicrum fpacio circumcurrens. In medio vero omnium
refidet Sol. Quis enim in hoc pulcherrimo templo lampadem hane
in alio vel melioriloco poncret , quam unde totum timul poffic il-
luminare? Siquidem non inepte quidam fucernam mundi, alij men-
tem, aliy rectorem vocant. Trimefgittas wifibilem Deum, Sophoclis

LlcQra sniuwentem omnia. Ita profecto tanquam in foho regah Sel

[F 502D.f o3 sehidens

Solis nom.
[cx armbuta,

)

This page from a book by Copernicus illustrates his view of -y
the solar system. '
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CHAPTER 3 ‘

Gdlileo Galilei

This painting shows Galileo
observing how a chandelier
swings back and forth.

BOSNIA

Galileo Galilei (1564-1642) chandelier [ f&nda'lia(r), fendl'ir] n A F k7
swing [swin,swin] Vv.3%3%, #%3)




alileo Galilei, often

known only by his
first name, was born in
Italy in 1564, twenty-one
years after Copernicus died.
Galileo’s father was a mer-
chant and a musician. He
sent Galileo to school to
study medicine, but Galileo
soon became interested in
science and mathematics.

Galileo made his first
important discovery in
1583 when he was only

merchant ['ms:tfant, ms-tfont] n.7 A

nineteen years old. Sitting
in a church, Galileo watched
a chandelier swing back and
forth. He used his pulse

to time the swings of the
chandelier. Soon he began
to notice something impor-
tant. Regardless of whether
the chandelier took a very
long swing or a very short
swing, it always took the
same number of heartbeats
for it to return to its
starting point.

heartbeat ['ha:tbi:t, hartbit] n..-o3#, &gk pulse [pals,pals] n. A

regardless of &




Galileo called the chandelier a
pendulum. He suggested that the
regular swing of a pendulum could
be used to measure time. His idea
later led to the invention of the first
reliable clock.

Galileo was good at mathematics
and was soon offered a job teaching
it. As a teacher, he soon became
famous for doing experiments.

grandfather clock (X TEHARE §6 ) Bk X K24
keep track of 1%k

pendulum ['pendjulom, pendzalom] n. ( 4% ) 3
reliable [r'laabl n'laisbl] a. 37 £ 64, T4Z #1469




