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I N T R O D U C T I O N

“If I have seen farther, it is by standing on the shoulders of giants,” wrote Isaac

Newton in a letter to Robert Hooke in 1676. Although Newton was

referring to his discoveries in optics rather than his more important work

on gravity and the laws of motion, it is an apt comment on how science,

and indeed the whole of civilization, is a series of incremental advances,

each building on what went before.This is the theme of this fascinating

volume, which uses the original texts to trace the evolution of our pic-

ture of the heavens from the revolutionary claim of Nicolaus Copernicus

that the Earth orbits the sun to the equally revolutionary proposal of

Albert Einstein that space and time are curved and warped by mass and

energy. It is a compelling story because both Copernicus and Einstein

have brought about profound changes in what we see as our position in

the order of things. Gone is our privileged place at the center of the uni-

verse, gone are eternity and certainty, and gone are Absolute Space and

Time to be replaced by rubber sheets.

It is no wonder both theories encountered violent opposition: the

inquisition in the case of the Copernican theory and the Nazis in the

case of relativity.We now have a tendency to dismiss as primitive the ear-

lier world picture of Aristotle and Ptolemy in which the Earth was at the

center and the Sun went round it. However we should not be too scorn-

ful of their model, which was anything but simpleminded. It incorporat-

ed Aristotle’s deduction that the earth is a round ball rather than a flat

plate, and it was reasonably accurate in its main function, that of predict-

ing the apparent positions of the heavenly bodies in the sky for astrolog-

ical purposes. In fact, it was about as accurate as the heretical suggestion

put forward in 1543 by Copernicus that the Earth and the planets moved

in circular orbits around the Sun.

Galileo found Copernicus’ proposal convincing not because it better

fit the observations of planetary positions but because of its simplicity and

elegance, in contrast to the complicated epicycles of the Ptolemaic

model. In Dialogues Concerning Two New Sciences, Galileo’s characters,

Salviati and Sagredo, put forward persuasive arguments in support of

Ptolemy’s view of the sun, the planets, and the stars have long been discarded, but our perceptions are still Ptolemaic.We look to
the east to see the sun rise (when in relation to Earth it is stationary); we still watch the heavens move over us and use the north,
south, east, west directions, ignoring the fact that our Earth is a globe.
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This desire at times induces them to unite against these truths, although

at heart believing in them, merely for the purpose of lowering the esteem

in which certain others are held by the unthinking crowd. Indeed, I have

heard from our Academician many such fallacies held as true but easily

refutable; some of these I have in mind.

Sagr.You must not withhold them from us, but, at the proper time,

tell us about them even though an extra session be necessary. But now,

continuing the thread of our talk, it would seem that up to the present

we have established the definition of uniformly accelerated motion

which is expressed as follows:

A motion is said to be equally or uniformly accelerated when, starting from rest,

its momentum (celeritatis momenta) receives equal increments in equal times.

Salv.This definition established, the Author makes a single assump-

tion, namely,

The speeds acquired by one and the same body moving down planes of dif-

ferent inclinations are equal when the heights of these planes are equal.

END OF THE THIRD DAY

OPPOSITE PAGE

The Hubble space telescope.
This is the twenty-first century

version of Galileo’s telescope and 
continues the nature of observation 

that exemplifies the theoretical 
models created in his time

and thereafter.
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