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SCIENCE HISTORY

SIR ISAAC NEWTON

In 1687, a very dour and domineering
fellow, a man who lived his life at the
brink of a breakdown, wrote one of

By Edward Dolnick
Special to the Globe

hree hundred years
ago this month, one of
the strangest men who
ever lived produced
one of the most impor-
tant bpoks ever writ-
ten. The man was
Isaac Newton, the Eng-
lish physicist. He was a genius, a recluse
through much of his life, a virgin to his
death at 84, an angry. dour, domineering
man who could not bear criticism and
would not rest until he had publicly hu-
miliated anyone who dared to cross him.
In the words of the historfan Richard
Westfall, who devoted 20 years to writing
his blography, “Newton was a tortured
man, an extremely neurotic personality
who teetered always, at least through mid-
die age, on the verge of breakdown.”

The contemporary descriptions all
sound that note, referring again and
again to what one of Newton's colleagues
called “the most fearful, cautious, and
suspicious Temper that [ ever knew.”” But
as odd as Newton appeared in his day. to
our eyes he is stranger still.

Though he is considered the greatest of
all scientists, he devoted decades of his life
not to physics but to feverish work on al-
chemy and on interpreting the Bible. In
Newton'’s era, that made sense - the heav-
ens and the Earth were God's work, as
was the Bible, and so all could contain His
secrets. Year after year, therefore, the
most powerful intellect ever known la-
bored to turn lead into gold and to inter-

history’s most important books

pret the Book of Revelation. To moderns, it
is as If Shakespeare had given equal
welght to writing and to juggling, as if Mi-
chelangelo had balanced sculpture and
basket-weaving.

Newton's masterpiece, and the book
that made him famous, s called '"Math-
ematical Principles of Natural Philos-
ophy.” Written in Latin (it is referred to as
“the Principta”) and dense with math-
ematics, it is the perfect {llustration of
Mark Twain's definition of a classic as ""a
book which people praise and don‘t read.”
According to one historian, “It {s doubtful
whether any work of comparable influ-
ence can ever have been read by so few
persons.”

Because of Newton's morbid fear of
controversy, it might never have been
written at all. Edmond Halley (of Halley's
comet fame) took on the delicate task of
cajoling Newton into making his ideas
public, arid even picked up the cost of pub-
lishing, though he was far from rich. The
Royal Soclety, which had agreed to pay
publication costs. had used up all its mon-

ey on a book called “History of Fishes.”

By most accounts the Principla is the
most important scientific book ever writ-
ten. Its crowning achievements are the
laws of motion and of universal gravita-
tion, which spell out how objects move
and how they attract one another. Newton
explained the motions of the Earth, the
moon, and the planets; he explained the
path of comets: he explained the tides: he
deduced the precise shape of the Earth.

Newton's theory s called “universal”
because the same laws embrace the com-

NEWTON, Page 40
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B NEWTON
Continued from Page 38

pl and the They
explain the path of a pen acciden-
tally knocked off a desk, the arc of
a baseball lofted to the outfleld,
the orbit of a planet moving round
the sun, the circling of a pair of
stars round each other, and the
shape of a galaxy made up of
countless billions of stars.

“The main idea Newton con-
tributed,” said Dudley Shapere, a
philosopher of science at Wake
Forest University, “is that there
are laws of nature - the universe
operates according to iron-bound.
deterministic laws."

Moreover, Shapere pointed out,
Newton showed that man's intel-
lect can grasp those laws and can
find order in what had seemed
chaos. The intellectual confidence
born of that triumph helped in-
spire the Age of Reason, and it
moved Enlightenment thinkers to
set about hunting for the laws
governing society and other hu-
man affairs. “‘People tried to come
up with mathematical theories on
how various social forces inter-
act,” Shapere said. “‘People were
waiting for the Newton of this,
and the Newton of that.”

The theory of gravity was revo-
lutionary, more startling in its
day than Einstein's theories in
his. Three hundred years of inton-
tng Newton’s name have dimmed
the surprise - every child knows
that apples fall “‘because of grav-
ity ~ but contemporaries found
the idea hard to grasp. Before
Newton, the accepted view was
Descartes's. In Shapere's sum-
mary, ‘‘the universe was filled
with something like a fluid, in
which the planets were carried
around like corks in a bathtub.”

Newton asked that thinkers
abandon that easy-to-picture no-
tion, and replace it with a math-
ematical abstraction. Newton's
gravity is so mysterious ~ it
reaches instantly across empty
space, across unimaginable dis-
tances — that Descartes’s follow-
ers condemned it as occult. How
can bodies itke the Earth and sun
act on each other without touch-
ing and without anything in be-
tween? To highlight the mystery,
one modern physicist has calcu-
lated that "a steel cable of a-thick-
ness equalling the diameter of the
Earth would not be strong enough
to hold the Earth in its orbit.”

- Instant celebrity

The Principia made Newton
famous at once, but the theory of
gravitation did not win over all its
critics for decades. Even so, New-
ton's contemporaries and the gen-
erations immediately after hailed
him as almost superhuman. “Na-
ture and Nature’s laws lay hid in
Night; God said ‘Let Newton bel’
and all was light,” wrote Alex-
ander Pope. For physicists, who
can follow mathematical argu-
ments in the way that musicians
can read a score, the awe that
Newton inspired in his contempor-
aries remains alive.

University of Chicago astro-
physicist Subramanyan Chandra-

.sekhar, who won a Nobel Prize for

work that predicted the exiastence
of black holes, has recently gone
through the Principia in detail.
“During the past year, I've taken
proposition after proposition,
written out my own proof, and
then compared it with Newton's.
In every case, his proofs are in-
credibly concise, there is not a su-
perfluous word. The style is impe-
rial, just written down as if the in-
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Japanese woodcut in 1800s. Inscription reads: “Isaac Newton was a
profound scholar who was not boastful." s

sights come from Olympus.

**And.”” Chandrasekhar went
on, ‘‘Newton did it all in 18
months, an incredibly short time.
He wrote mathematics the way
Mozart wrote symphonies — it just
came naturally.” Einstein’s opin-
fon was similar. “‘Nature to {New-
ton) was an open book, whose let-
ters he could read without effort.”

“If you take great sclentists,”
Chandrasekhar said, ‘‘even
though they made discoveries that
one could not have made oneself,
one can imagine making them -
people say. ‘I could have done that
but 1 was just stupid,’ or such
things. Normal scientists can
think of greater men. and it is not
difficult to Imagine doing what
they did. But I don’t think it’s pos-
sible for any scientist to imagine
what it would have been like to be
Newton."

How to explain that genius? No
one knows.

Newton was born Christmas
Day, 1642, to a family that West-
fall, the University of Indlana his-
torian, called *'wholly without dis-
tinction and wholly without learn-
ing."” Newton's father could not
sign his name.

As a schoolboy, he was bright
but showed no sign of genius. At
17. he was called home from
school to manage his mother's
farm. He made a botch of it, his
schoolmaster convinced his moth-
er that Newton had talent it wouid
be a shame to bury, and he went
off to Cambridge University. He
had never been more than ten
miles from home.

Farmboy to scientist

Within six years, teaching
himself from books, the farmboy
had become the most important
scientist alive. Only one impor-
tant thinker, a Cambridge math-
ematician, even knew his name.
“The young man not yet 24,”
Westfall wrote, ““‘without benefit of
formal instruction, had become
the leading mathematician of Eu-
rope. And the only one who really
mattered, Newton himself, under-
stood his position clearly enough.
He had studied the acknowle::
masters. He knew the limits they
could not surpass. He had ous-
tripped them all, and by fas."”

The peak years, according.to
Newton’s recollection in his«did
age, were 1665 and 1666. England
was ravaged by plague, Cam-
bridge was closed. and Newton
had returned to his mother's
farm. Whtle there. he invented the
mathematical field called cajca-
lus, he did much of the work-on
the theory of gravity that he deved-
oped years later in the Principfa
(an apple really did fall), and he
made the revolutionary discavery
that white light is composed.qf
rays of different colors. To sebol-
ars, the years are the "anni mire-
biles,” the miracle years. L

Westfall said, in an interview,
that though he had devotegn 20
years to his biography, Newion
had come to seem more and more
remote. ““The more | learned, .the
more he seemed to swell and the
more | realized how far he,was
from me,” he said. "'It's not an is-
sue of familiarity breeding con-
tempt, but quite the contrary — fa-
millarity teaching what a gulf
there is.” .

The secret, according to John
Maynard Keynes, the economiat
and a Newton scholar, is that
“Newton was capable of greater
sustained mental effort than.amy
man, before or since.” Once he-be-
gan on a problem. he worked.re-
lentlessly, forgetting to eat,or
sleep. "‘His cat,”” a Cambridge
roommate tells us, “grew very.fat
on the food he left standing on his
tray.” e

No distractions were permit!
Newton had no interest in reerea-
tion or exercise or company. An
assistant sald he had seen Newton
laugh only once in five years.
when someone asked him what
good it did to study Euclid. ., -

Only once, shortly before his
death, did Newton permit a pesk
behind the austere mask. "l don't
know what | may seem to;the
world,” he recalled to a friesd:
“but, as to myself, | seem to hgwve
been only like a boy playing on the
seashore and diverting myself {8
now and then finding a smoother
pebbie or a prettier shell than 0w
dinary. whilst the great oceam-of
truth lay all undiscovered befose
me.” o

Edward Dolntck is-a freelajpce
writer living in Maryland. ~u




