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m Science or insanity™?

Death and taxes are often said to be the only cer-
tainties, but there’s something else. The Earth
certainly doesn’t seem to be moving. No matter
what the scientists tell us about the way the Earth
rotates on its axis, so that someone standing at the
equator? is moving around the centre of the Earth
at a speed of over a thousand miles per hour, it all
seems perfectly still. We all believe what we are
told about the FEarth’s revolutions® around the
Sun, covering a distance of about 584 million
miles in a year (which is another 66,000 mph or
more) , but we are taking it on trust®— we can’t
feel ourselves moving.

Those of us who have read a little further, or
who have watched more programmes on Discovery
Channel, or who once bumped into a friendly as-
tronomer, might also have learned that we, togeth-
er with the Sun, are circling around the centre of
our galaxy® at an even more unimaginable speed
— roughly 350,000 mph — and that the galaxy it-

insanity /in’senati/ n. FEHEEL

@equator /i'kweita/ n. FRif

@revolution /reva'luifon/ n. HE¥:

@take ... on trust ¥f-- - AMEEEFUNE
@galaxy /'geloksi/ n. B



self is whizzing® through space on a trajectory® re-
sulting ultimately from the Big Bang® that created
our universe ( see the ‘ Glossary’ section at the
end of this book). But we cannot feel any of this.

It’s not just a question of how it feels either. If
our senses don’t tell us the Earth is moving, it is
also true that, for technical purposes, it actually
makes sense to assume the Earth is stationary®. If
you look in a textbook on navigation, for example,
you’ll see it assumes that the Earth is stationary,
and that all the heavenly bodies are revolving
around the Earth. The authors of such manuals
probably know better than you or me that the Earth
is perpetually® performing a series of complex mo-
tions, but they also know that you don’t need to
know this to steer your boat by the stars. On the
contrary , it makes things simpler if you assume the
Earth is still and only the stars, and your boat, are
moving. Therefore, it is wrong to assume that
technical demands must inevitably lead us to a be-
lief in the motion of the Earth. They don’t.

So how on Earth did we ever come to believe in

the motion of the Earth? If our senses and our

Dwhizz /wiz/ v. PRI

@trajectory /'tedzektori/ n. i

3Big Bang KB (Tl = 2 2R IR BAB RE)
@stationary /'steifanori/ adj. [EEMH

Gperpetually /pa’petjuali/ adv. FK{EHE
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common sense tell us that the Earth is not fast but
steadfast®, and if it is a requirement of a practi-
cally useful technical art like navigation that the
Earth be considered stationary, why and how did
we ever come to believe that the Earth is whizzing
through space with such phenomenal® speeds? If
we just set aside for a minute what we have taken
on trust since we were schoolchildren, the idea
that the Earth is moving just seems totally crazy. It
can’t really be moving, can it?

Yes it can, and what’s more we now all believe
that anyone who denies the motion of the Earth
must be a crank® or a fool. So how has it come
about that it is now crazy to deny what actually
seems to be a crazy idea? The short answer is that
we all now recognise the intellectual power and au-
thority of science. Even if we don’t know much
about the details, we know that a moving Earth is
bound up with the latest astronomical and cosmol-
ogical® ideas, which in turn are bound up with
well-established theories of modern mathematical
physics. We also have a strong sense, even if we

can't follow the technical demonstrations, that this

steadfast /‘stedfarst” adj. FEEN
(®phenomenal /fi'nominal/ adj. BEK
@crank /krepk/ n. driRMA

@cosmological /kozms’lodzikal/ odj. FHIEH



same edifice? of mathematical physics has led to
most, if not all, of the high technology that is now
such an indispensable part of our lives. It is part
of our scientific worldview that the laws of nature
are so all-pervasive® and so interconnected with
one another that to reject the claim that the Earth
moves would somehow have to entail® not only,
say, a denial that we ever landed men on the
Moon, but also that television sets work.

But, of course, there hasn’t always been this
kind of faith in the power and pervasiveness® of
scientific knowledge. Like everything else, our
modern worldview has its history and its historical
origins. If it is possible at all to pinpoint® a single
initial source from which the modern physical sci-
ences developed and spread out, explaining more
and more aspects of our world as they did so, and
leading to more and more technical innovations,
the most likely contender® for the starting point
would be Nicolaus Copernicus’s (1473 — 1543 )
claim that the Earth is in motion.

One of the main aims of this book is to explain

Dedifice /'edifis/ n. &K H

@all-pervasive adj. ¥ K &4~ H HHI

@entail /in'teil/ v. (B 780 RALT FE
@ pervasiveness /pa’ veisivnis/ n. TEFATE

G pinpoint /pin‘point/ v.

@contender /kan’tends/ n. FTEHEH




how it was that a highly technical astronomical the-
ory, far beyond the mathematical competence and
the understanding of all but a very few people,
came to have such far-reaching repercussions®,
Along the way we will come to see why it was
Copernicus’s claim (first published in the middle
of the 16th century) that was to have this seismic®
impact, rather than one of the various earlier sug-

gestions that the Earth might be in motion.

& Nothing new under the Sun

Earlier suggestions? Yes, Copernicus’s assertion
that the Earth is in motion is historically the most
important, but it wasn’t the first. Indeed, the sug-
gestion is almost as old as theoretical astronomy it-
self. Although there is abundant evidence that at-
tempts to keep track of the heavenly bodies (and
to use the knowledge of their movements for calen-
drical, astrological, ritualistic and in some cases
navigational purposes) date back to prehistoric
times, as far as we know the Ancient Greeks were
the first to try to understand how the heavenly
bodies were moving. This marked the beginning of

theoretical astronomy. At about the same time as

(Drepercussions /rizpa’kafon/ n. S
@seismic /'saizmik/ adi. R (FIE)HY



the Greeks, the Babylonian? civilisation also re-
garded the study of the heavens as having the ut-
most importance. But they seem to have concen-
trated exclusively® on making accurate records of
heavenly movements in order to discover the vari-
ous repetitive cycles and thereby make accurate
predictions. The Ancient Greeks, however, wan-
ted to know what was going on in the heavens.
What was it that accounted for the movements of
the heavenly bodies?

Some Ancient Greek astronomers and philoso-
phers seriously considered that the Earth might be
in motion. Copemicus himself mentions some of
these in the preface of his book, On the Revolu-
tions of the Heavenly Spheres® , which he published
in 1543. Quoling from a summary of the ideas of
the Greek philosophers that had been written in
Ancient times, Copernicus tells his readers that
Hicetas of Syracuse (5th century BC), Ecphantus
the Pythagorean (c. 400 BC), and Heraclides of
Pontus (¢. 390 — 339 BC) proposed that the Earth
rotated on its axis, and that Philolaus. the Pythago-
rean (fl. c¢. 475 BC) believed that the Earth, to-
gether with the Sun and the Moon, rotated around a

great fire at the centre of the world system. The

(DBabylonian /baebi'lounjor/ adj. B AL
®exclusively /ik'sklusivli/ adv. &[],
®O0n the Revolutions of the Heavenly Spheres { RIEE{TiE)




Greek astronomer most associated with the idea of a
moving Earth, Aristarchus of Samos (¢. 310 — 230
BC), was originally mentioned by Copernicus too,
although his name was inadvertently® left out as the
result of last-minute editing of the manuscript.

In any case, Copernicus’s great innovation is
hardly diminished by these scanty@ reports of
Ancient beliefs. For one thing, the reports are
merely passing comments, entirely lacking in de-
tail. The hard work of providing the precise geo-
metrical® models required to make sense of a sys-
tem in which the Sun was at the centre and the
Earth in orbit still had to be undertaken by Coper-
nicus. Besides, it’s impossible to be sure, but the
evidence suggests that Copemicus had already hit
upon the idea that the Earth was in motion, and he
then looked back to see if any of the Ancients had
proposed the same idea. To us, this may seem like
a strange thing to do. Why would Copernicus want
to detract® from his own achievement by pointing
out that others had had the idea before him?

We have to remember that Copernicus lived in a
different age and shared the general assumptions of

his age, just as we share the general assumptions

(Dinadvertently /inad'vortentl/ adv. T Z Hb
(@scanty /’skeenti/ adj. T EH)

3geometrical /d3io'metrikal/ adj. JUA[ %5
@detract /di'trekt/ v. IR, EH



of ours. We now all believe in progress, and as-
sume that science will lead to new discoveries and
new improvements in our lives, new and previously
undreamed of ways of exploiting nature for our
benefit. But this attitude towards scientific knowl-
edge developed after Copernicus’s time. Nobody in
his day thought about scientific progress in this
way. Wisdom was not something waiting to be dis-
covered in the future, it was something that had
once existed in the past, and needed to be recov-
ered. This was an idea that derived essentially
from religious beliefs. It was taken for granted that
Adam, the first man, knew all things. This is
what was meant by the comment in the book of
GenesisO(2, verses 19 — 20) that he named all
things. If you know the name of something you
know its essence, its very nature. It was believed
that this knowledge began to be lost after the
Fall?, after the disobedience® of Adam and Eve,
when they were cast out of the Garden of Eden®.
It was not lost straight away, however, but gradu-
ally, over the succeeding® generations.

This was why the period during which the

(DGernesis { QI 2)

@the Fall AKHHE

@disobedience /disa'biidians/ n. HEHL
@Garden of Eden {1

®succeeding /sok’sizdin/ adj. BE/GRY
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Ancient Greek philosophers flourished could be re-
garded as a Golden Age. They were closer in time
to the Fall of man and therefore knew more things,
had forgotten less, than the people of later ages.
If, like Copemicus, you came up with a novel®
idea, it was important to see if there were any
hints of it in the past. If there were not, it surely
indicated that your idea could not have been part
of ancient wisdom and therefore couldn’t be true.
So Copernicus needed to know. about Ecphantus,
Heraclides, Hicetas and Philolaus, and he needed
to tell the readers of his book about them. This
attitude to the past was taken so seriously
that Copernicus’s theory was often called the
Pythagorean® theory.

The fact that none of the claims about a moving
Earth ever caught on among the majority of Greek
astronomers and philosophers was not too damaging
to Copernicus. It was simply a matter of suggesting
that the Pythagoreans were more in tune with® the
original wisdom of Adam, but that most of their
contemporaries had already become toc ignorant to
recognise it.

It wasn’t only the Ancient Pythagoreans who ar-

gued for a moving Earth. There were two major

Dnovel /'novl/ adj. FrETA
@Pythagorean /pai'fzegoriin/ adj. YRR
@in tune with 5.+ —3{



statements about the possibility much closer to
Copernicus’s own time. The first was put forward
by a French philosopher of the 14th century by the
name of Nicole Oresme (c. 1320 — 82). Oresme
was not a professional astronomer; what he did was
simply to show that the arguments put forward by
the Ancient Greek philosopher Aristotle® (384 —
322 BC) to prove that the Earth must be stationary
were by no means certain. In so doing Oresme in-
dicated that the Earth might well be moving with-
out us being able to notice its movement. But he
makes it perfectly plain that he didn’t really think
it was moving. He simply wanted to show that Ar-
istotle ’s arguments for the necessary stability of the
Earth were not as forceful and undeniable as every-
one seemed to think. Aristotle was the most domi-
nant@ and influential philosopher in Oresme’s day,
and everyone deferred® to his opinions, so
Oresme’s dissent® from Aristotle was little more
than an intellectual exercise to show that it was
possible to disagree with this Ancient authority.
Once again, therefore, it would be unfair to let

Oresme steal Copernicus’s thunder® as being the

(DAristotle /'wristatl/ n. W B+ &7
@dominant /'dominant/ adj. 53 ECHIL; Y
@defer /di'for/ v, R

@dissent /di’sent/ n. FHFIN

(B)steal someone's thunder #2551 A B 3h 35
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