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~— . Giants of the World of Science

Copernicus: The Man Who
Moved the World

by RoBert Strother

A courier sprang from his horse and hammered at the
_door'of the cathedral. He had raced across Germany to
Poland to deliver a book which was destined to
change”man’s view of the universe and to herald the stormy
dawn of modern science. And he was just in time. Only a few
hours after the ﬁrst copy of concerning the Revolutions of the
Heavenly Bodies®was slipped under the hand of its
semi‘“conscious author, Nicolaus Copermcus, he died of a
brain hemorrhage
That book ignited a furious controversy between theol-
ogy and science which was to rage for’more than 300 years.
For Copernicus had challenged the Scriptures, the wisdom of
antiquity and the comtnop sense of thankind by proclaiming
BT L | e . LT S SN VR



that the earth was not the stationary center of the universe,
with the sun, the planets and the stars revolving round it.
The earth, he said, is an ordinary planet which revolves
round the sun.

Eye—Opener.”His attack shattered the grip of ancient dogma
which had stifled scientific thought; his thinking was a turn-
ing—point in man’s intellectual history. It was an astonishing
feat for a modest astronomer who had no telescope. a devout '
churchman who had chosen to live half of his 70 years in se-
clusion.

Nicolaus Copernicus was born 500 years ago on Febru-
ary 19, 1473, in the town of Torun in Polish Prussia. His an-
cestors came from the small town of Koppernig in
Silesia,” hence, probably, the name Copernicus. When
Nicolaus was ten his father, a prosperous merchant, died,
and he became the ward of his uncle, Lucas Watzelrode, who
was soon to become a bishop.

In 1491 his uncle sent Copernicus to study in
Cracow,"'the capital of Poland and a renowned center of
learning. The hand—some 18-year~old lad, with his
deep—set dark eyes and high cheekbones, was a conscientious
student with a flair for”science. He studied astrology and
mathematics as well as philosophy and through the influence
of a young professor;s Albert Brudzewski, he became inter-
ested in astronomy. It is possible that; even then, Copernicus
seized upon'”the * unthinkable thought” that the earth
moved round the sun—the theory that was to dominate most
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of his life.
In 1496 he set out for'"Italy to study canon law at the

University of Bologna. There he met Dominicus Maria di
Novara, who was a professor of anatomy and former pupil
of the famous mathematical genius Regiomontanus.

During long summer nights, while the two men plotted

some of the lunar and planetary positions that Copernicus
was to use in his great book many years later, they specu-
lated excitedly on'”the true nature of the universe. The plan-
ets were never quite where the traditionab theory—that of the
Greek, Claudius Ptolemy— predicted they would be, and
Copernicus began to be convinced that there must be a basic
error in the system itself.
Labor of Love. Copernicus grasped at Renaissance'*Italy’s
inexhaustible opportunities to learn. He had no need to hur-
ry home:  his uncle had wangled his appointment as canon,
or'Ymember of the ruling council, of the diocesan cathedral
at. Frauenburg in northern Poland, a life sinecure with a
$00d. salary. Bo- dltogether Copernicus spent ten years stud-
ying.in. Haly. When he finally returned to Poland in 1506 to
hecmesewetary and physician to his uncle, he was a church
lawyer, a mathematician and could speak five languages.

. Bishép Watzelrode died in 1512, and Copernicus, at the
age of 40, took up'“his duties at last as one of the 16 canons
of the Frauenburg chapter. Although he had not taken holy
orders,'%he never.married. . He was givea a eorner turret in
the fortified wall surrounding the cathedral hill. and, for the



remaining 30 years of his life he left the cathedral grounds
only on matters of church business. He was canon, bailiff,
judge and tax collector by day, a scientist by night.

Rough Tool—Kit. Copernicus had only a few crude observing
instruments (the telescope was not invented until 65 years af-
ter he died) and these he probably made himself from designs
in Ptolemy’s ancient astronomical textbook, the
Almagest.'"His main instruments were a levelling device for
determining star altitudes; a “Jacob’s staff,” merely a pole
with a movable crossbar for rough sightings; and an instru-
ment for measuring the meridian altitude of the sun.

The prevailing view of the cosmos, expounded by the
great Aristotle, had been accepted in large part by the medi-
eval church. In the center of everything was the earth. A se-
ries of crystal spheres was arranged round it like the layers of
an onion; on successive transparent spheres were embedded
the moon, Mercury, Venus, the sun, Mars, Jubiter and
Saturn, in that order.'”Beyond Saturn was the outer sphere
of the fixed stars. The whole lot,'”pushed by industrious an-
gels, revolved round the world every day. Since they were di-
vine, Aristotle decreed, they moved at uniform speed and in
perfect circles.

But even without the angels, Aristotle’s cosmology did
not fit the observed facts. The planets, for example, seemed
at times?”to hesitate in their travel across the sky, stop alto-
gether and reverse before resuming their usual course. When
Ptolemy took up the problem in the second century



A.D..*’he ignored the spheres and opted for an elaborate
system of circles, with the earth in the middle, big circles
round it representing the main orbits of the planets, and
smaller circles turning on them like the seats on some mad
celestial Ferris wheel.??

Until Copernicus dedicated his life to the task,z”nobody
had seriously challenged the universally accepted Ptolemaic
concept, but Copernicus rejected it on esthetic as well as sci-
entific grounds: he did not believe that God would have
created so clumsy a'system.

He decided to begin by compiling, in complete
mathematical detail, a catalogue of changes observed in the
positions of the sun and planets. With this he hoped to prove
that the suncentered theory reduced the complex and
irregular planetary motions to’predictable order and pro-
vided new evidence for an understanding of the structure of
the universe.

To demonstrate his new world view using the ancients’
astronomical observations, and to produce new planetary
tables based on it, proved extraordinarily difficult.
Copernicus labored alone, except for an occasional talk with
a fellow canon. He grew steadily more grumpy and
withdrawn as he struggled through 15 long years, with
inadequate mathematical techniques, to draw the right an-
swers out of a mass of data. His use of old, and often faulty,
observations did not help; and his computed planetary posi-
tions—especially those of ‘Mars™—iabstinately refused to
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. 2% .
come out right.””

Blind Spot. We now know why. Although he stubbornly at-
tacked the central—earth dogma, Copernicus could not shake
himself free of the idea of perfect circles at uniform speed. As
Johannes Kepler discovered almost a century later, the plan-
ets move not in circles, but in ellipses. For one moment,?”as
we know by his notes, Copernicus hovered on the brink of
that discovery himself. He actually wrote down the idea of el-
liptical orbits, but he stared at the solution without recogni-
tion. He could not perfect his work, and his frustration grew.

However, he succeeded brilliantly in other areas, as in
showing that the retrogressions of the planets are an optical
illusion. “The haltings and backward and forward motions
of the planets,” he said, “are not theirs, but of the earth.” The
earth travels faster than the outer planets, and a planet being
overtaken seems to move backwards. The diagrams he con-
structed to show the precise retrogressions of each planet
were so clear that they are used in textbooks today.
Academic Grapevine. By 1530, word spread in the university
world that Concerning the Revolutions of the Heavenly
Bodies, a 400—page book of text, charts and diagrams, was
finished.”Cardinal Nicholas von Schonberg,”trusted coun-
cillor of the Pope, wrote to Copernicus encouraging him to
publish the work and asking for a copy. Copernicus refused.
He.realized the enormity of what he proposed—and was
humble enough to know that he had not quite .proved his
momentous case. And he was fearful of. criticism and deri-
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sion. As he wrote later: “ The contempt which I had to
fearbecause of the novelty and apparent absurdity of my
views very nearly induced nte to abandon utterly the work I
had done.”

If it had not been for an unexpected visit in 1539 from
Georg Joachim Rheticus, a brilliant young professor of
mathematics from the University of Wittenberg, the book
might never have been published. Rheticus had got leave of
. absence to visit?®Copernicus and to investigate his theory.
‘The energetic 25—year—old scholar had boundless faith
in® 1)Copernicus’ s heliocentric idea, and he quickly made him-
self his disciple, editor and promoter.

For two years he worked on the manuscript that had
lain for years under lock and key in the canon’s tower room.
It was in sad shape, a hodgepodge of astronomical tables, di-
agrams and columns of figures scribbled on scraps of paper.
Closely reasoned scientific arguments were larded with met-
aphysics; deep insights lay buried in trivia.

‘Although Copernicus continued to resist all urgings to
publish the book, he finally agreed that Rheticus could issue
a summary. Rheticus made a fast and skillful job of it, and
thiree months later brought out Narratio Prima, or First Ac.
count. "It created an encouraging stir and Copernicus began
to hope the complete book would not arouse the contempt
he dreaded. He finally acceded to the young man’s pleadings,
and'Rheticus traveled to Nuremberg to get the book: printed.

But almost six months before the first copy was ready,



Copernicus suffered a stroke.*’He clung to*life until the
courier from Nuremberg arrived. Whether he recognized the
crowning achievement of his life, no one could say for, on
May 24, 1543, he died without speaking.

Six years after it was published, the Lutherans officially
denounced Copernicus’s book as contrary to the Old Testa-
ment.””But it was not until 1616, when Galileo’s activities at-
tracted attention to it, that the Catholic Church realized the
farreaching threat to dogma posed by The Revolutions: if in-
finity stretched away for ever, where was the seat of
Heaven?® If other planets were inhabited, how could their
people be the sons of Adam? Did Christ die to redeem their

sins,’”

too? The Copernican theory shook too many old be-
liefs in a time of mounting trouble.*The book was banned
and remained on the Index of forbidden books until 1822.
Preparing the Way. Complete proof of the Copernican view
had to await the work of three giants among his successors—
Galileo, Kepler and Newton. They found the needed proofs,
and in finding them created the methods for exploring nature
which swept the world into the scientific revolution and on
into the Space Age.

But it was the silent Canon of Frauenburg who opened
the.door to the new knowledge. The “new astronomer who
wants to prove the earth moves”moved jt himself. By his in-
sight and daring in challenging the most venerable of false
notions about the universe, he opened man’s eyes to infinity.
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Notes

1) ---sprang from his horse and hammered at the door - = jumped sudden-
ly from his horse and knocked heavily at the’door--.

2) bedestinedto+v.: FEE - BEZ - ¥R,

3) Concerning the Revolutions of the Heavenly Bodies: « X{KiE4TiE).

-4) brain hemorrhage: A%l

5) rage for: AT, BT, #Hi7.

6) Eye—Opener: #§4 AT/MEFMBH RN, AHFRHNITREQEL,

7) Koppernig in Silesia: EFEHT (PRRPB—HEK, EFEILBRHE
EHER) WHAR (H2E) (HE).

8) Cracow (B if) =Krakow: SRR (M%),

9) with a flair for--: B#H- KA.

10) seize upon (on) =snatch at: MfE; 58,

11) set out for = begin a journey; start: 3, H%.

12) speculate on (upon)=meditate on: BEK; M.

13) Renaissance: X ¥ M XL H A,

14) orfE MU ARSI FiF, Bh: HWRR, MR, 2%, BFEE 4
HIBRERNIE.,

15) take (took) up: BRAE: 4N ®2; BIE.

16) take holy orders: RIEXHR.

17) the Almagest: K XX ¥ KMy (RATMEEEBE CLERGES
MRXFRELK).

18) H¥A). Ei® (moon, Mercury,and Saturn) 7 i&35 3 i “were em-
bedded” /5 . e o
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19) The whole lot= The whole spheres.

20) at times = occasionallys now and then: f0t; BEE; ANHE,

21) in the second century A.D.: fEAJC2iH 4.

22) Ferris wheel: @ R¥4 (W EH P AR R).

23) dedicate--to = give up: devote (one’s time, energy, etc.) to: HB#k;
E (SR 1Y 1§ EREN

24) reduce--to: - LN B IR,

25) especially those of Mars & positions il {i7i%. those = positions,

26) come out right = be solved; be worked out as a result of calculations:
(HARE) #mil; (G50 #Ew.

27) for one momentZ AR, BRXILIE -4,

28) Bt 4189 ¥ B word = news: information ($ ¥, THAEITH) M
B Fi; f5if. that- was finished & — 4 R ARALE L B
48 3 word. in the university world; K2R,

29) Cardinal Nicholas von Schdnberg: #IK EHE & - i3 - & RIAK
(BAZ).

30) had got leave of absence to visit: HBOKFEW .

31) had boundless faith in; - EBRLEE ().

32) Narratio Prima: R TiF, Bl -fis-,

33) stroke: MW, PR,

34) cling (clung) J& % 108 together = hold tightly: stick firmly: P, %
£ R,

.35 as contrary to the Old Testament: ‘§IH# X245 (BIHRIALA X%
).

36) Heaven=God: 7,

37) to redeem - sins: E"‘Mﬁﬁﬁﬁﬁﬁiﬂ*c

38) in a time of mounting trouble: 75 H M & By 4L B, mounting trou-
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ble = increasing trouble.

Exercises (1)

(—) Comhprehension

Choose the best answer.

1.

Copernicus was

a) the man who lighted the world.

b) the author of the Theory of Relativity.
c) the discover of the element, radium.

d) the astronomer who moved the earth.

. Coperncicus’s book, “ Concerning the Revolutions of the Heav-

enly Bodies”, ignited between theology and science.
a) a long discussion

b) a furious struggle

~ ¢) aviolent prolonged argument

d) astorm in a teacup

. At that time people believed that the earth never moved, but
" Copernicus declared publicly

a) the earth was the stationary center of the universe, with the
" sun, fhe'iilane'ts and the stars revolving round it

b) the earth was moving round the sun and it was not the cen-
tre of the cosmos ‘

¢) the earth was unusual planet which turns round the sun

d) a series of crystal spheres, pushed by industrious angels, re-
volved round the world everyday - :

: T RARE SR N I N T
-



