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In 1512, after completing his university training in canon law, math-
ematics, astronomy, and medicine, Nicolaus Copernicus settled into 
his position as canon at the Frauenburg cathedral in Poland near the 
Baltic Sea. Although Copernicus never took holy orders, he continued as 
a canonist (an official cathedral chapter staff member) for the rest of his 
life. Occupied with duties in finance, church law, politics, and various 
ecclesiastical affairs, Copernicus still found time for practicing medicine 
and, significantly, the work in mathematical astronomy that ultimately 
sparked a revolution in science.

Copernicus was committed to a heliostatic (stationary sun) conception of 
the universe. Such a model, to be true, would require the earth to rotate daily 
on its axis and to revolve annually about the sun, which Copernicus located 
near the center of the universe—hence the term heliocentric (sun-centered) is 
often used to indicate the Copernican departure from the dominate geocen-
tric (earth-centered) view of the cosmos associated with the second-century 
(AD) astronomer Ptolemy. Copernicus’s ideas were circulated first among 
friends in a brief treatise called The Commentariolus (1530).

Then, in 1543, the year of his death, his complete argument for the 
motion of the earth was published as De revolutionibus orbium coelestium 
(On the Revolutions of the Heavenly Spheres). The work’s anonymous 
“Introduction” (reprinted here) seemed to indicate that Copernicus defended 
an instrumentalist view of his theory; that is, a view that conceived of helio-
centrism as only a useful model for astronomical calculation, but not really 
a true picture of the cosmos. Copernicus did not write the introduction, 
however. Andreas Osiander (1498–1552), the Lutheran theologian who 
oversaw the book’s publication, had written it. Copernicus clearly believed his 
heliocentric theory to be the accurate description of the real physical world. 
Because such a realist conception of his theory would likely be controversial, 
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Copernicus opened his volume with a dedication (also reprinted here) to 
Pope Paul III (r. 1534–1549), in which he argued that his heliocentric 
hypothesis was supported by some ancient thinkers and that those who were 
knowledgeable in mathematics would find his case compelling.

Since 1543 also saw, in addition to the work of Copernicus, the pub-
lication of a major new book on human anatomy, On the Fabric of the 
Human Body by Andreas Vesalius (1514–1564), as well as the first Latin 
translation of Archimedes’ works, a compelling case can be made that this 
year (1543) marked the beginning of the Scientific Revolution.


To the Reader Concerning the Hypotheses of this Work

Since the newness of the hypotheses of this work—which sets the earth in 
motion and puts an immovable sun at the centre of the universe—has already 
received a great deal of publicity, I have no doubt that certain of the savants 
have taken grave offense and think it wrong to raise any disturbance among 
liberal disciplines which have had the right set-up for a long time now. If, 
however, they are willing to weigh the matter scrupulously, they will find that 
the author of this work has done nothing which merits blame. For it is the 
job of the astronomer to use painstaking and skilled observation in gathering 
together the history of the celestial movements, and then—since he cannot 
by any line of reasoning reach the true causes of these movements—to think 
up or construct whatever causes or hypotheses he pleases such that, by the  
assumption of these causes, those same movements can be calculated from the 
principles of geometry for the past and for the future too. This artist is mark-
edly outstanding in both of these respects: for it is not necessary that these 
hypotheses should be true, or even probable; but it is enough if they provide 
a calculus which fits the observations—unless by some chance there is anyone 
so ignorant of geometry and optics as to hold the epicycle of Venus as probable 
and to believe this to be a cause why Venus alternately precedes and follows the 
sun at an angular distance of up to 40° or more. For who does not see that it 
necessarily follows from this assumption that the diameter of the planet in its 
perigee should appear more than four times greater, and the body of the planet 
more than sixteen times greater, than in its apogee? Nevertheless the experience 
of all the ages is opposed to that. There are also other things in this discipline 
which are just as absurd, but it is not necessary to examine them right now. For 
it is sufficiently clear that this art is absolutely and profoundly ignorant of the 
causes of the apparent irregular movements. And if it constructs and thinks up 
causes—and it has certainly thought up a good many—nevertheless it does not 
think them up in order to persuade anyone of their truth but only in order that 
they may provide a correct basis for calculation. But since for one and the same 
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movement varying hypotheses are proposed from time to time, as eccentricity 
or epicycle for the movement of the sun, the astronomer much prefers to take 
the one which is easiest to grasp. Maybe the philosopher demands probability 
instead; but neither of them will grasp anything certain or hand it on, unless it 
has been divinely revealed to him. Therefore let us permit these new hypotheses 
to make a public appearance among old ones which are themselves no more 
probable, especially since they are wonderful and easy and bring with them 
a vast storehouse of learned observations. And as far as hypotheses go, let no 
one expect anything in the way of certainty from astronomy, since astronomy 
can offer us nothing certain, lest, if anyone take as true that which has been 
constructed for another use, he go away from this discipline a bigger fool than 
when he came to it. Farewell.

Preface and Dedication to Pope Paul III
I can reckon easily enough, Most Holy Father, that as soon as certain people 
learn that in these books of mine which I have written about the revolutions of 
the spheres of the world I attribute certain motions to the terrestrial globe, they 
will immediately shout to have me and my opinion hooted off the stage. For my 
own works do not please me so much that I do not weigh what judgments others 
will pronounce concerning them. And although I realize that the conceptions 
of a philosopher are placed beyond the judgment of the crowd, because it is his 
loving duty to seek the truth in all things, in so far as God has granted that to 
human reason; nevertheless I think we should avoid opinions utterly foreign to 
rightness. And when I considered how absurd this “lecture” would be held by 
those who know that the opinion that the Earth rests immovable in the middle 
of the heavens as if their centre had been confirmed by the judgments of many 
ages—if I were to assert to the contrary that the Earth moves; for a long time 
I was in great difficulty as to whether I should bring to light my commentaries 
written to demonstrate the Earth’s movement, or whether it would not be better 
to follow the example of the Pythagoreans and certain others who used to hand 
down the mysteries of their philosophy not in writing but by word of mouth 
and only to their relatives and friends—witness the letter of Lysis to Hipparchus. 
They however seem to me to have done that not, as some judge, out of a jeal-
ous unwillingness to communicate their doctrines but in order that things of 
very great beauty which have been investigated by the loving care of great men 
should not be scorned by those who find it a bother to expend any great energy 
on letters—except on the money-making variety—or who are provoked by the 
exhortations and examples of others to the liberal study of philosophy but on 
account of their natural stupidity hold the position among philosophers that 
drones hold among bees. Therefore, when I weighed these things in my mind, 
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the scorn which I had to fear on account of the newness and absurdity of my 
opinion almost drove me to abandon a work already undertaken.

But my friends made me change my course in spite of my long-continued 
hesitation and even resistance. First among them was Nicholas Schonberg, 
Cardinal of Capua,1 a man distinguished in all branches of learning; next to 
him was my devoted friend Tiedeman Giese, Bishop of Culm,2 a man filled 
with the greatest zeal for the divine and liberal arts: for he in particular urged 
me frequently and even spurred me on by added reproaches into publishing 
this book and letting come to light a work which I had kept hidden among my 
things for not merely nine years, but for almost four times nine years. Not a few 
other learned and distinguished men demanded the same thing of me, urging 
me to refuse no longer—on account of the fear which I felt—to contribute my 
work to the common utility of those who are really interested in mathematics: 
they said that the absurder my teaching about the movement of the Earth now 
seems to very many persons, the more wonder and thanksgiving will it be the 
object of, when after the publication of my commentaries those same persons 
see the fog of absurdity dissipated by my luminous demonstrations. Accordingly 
I was led by such persuasion and by that hope finally to permit my friends to 
undertake the publication of a work which they had long sought from me.

But perhaps Your Holiness will not be so much surprised at my giving 
the results of my nocturnal study to the light—after having taken such care in 
working them out that I did not hesitate to put in writing my conceptions as to 
the movement of the Earth—as you will be eager to hear from me what came 
into my mind that in opposition to the general opinion of mathematicians and 
almost in opposition to common sense I should dare to imagine some movement 
of the Earth. And so I am unwilling to hide from Your Holiness that nothing 
except my knowledge that mathematicians have not agreed with one another 
in their researches moved me to think out a different scheme of drawing up 
the movements of the spheres of the world. For in the first place mathemati-
cians are so uncertain about the movements of the sun and moon that they can 
neither demonstrate nor observe the unchanging magnitude of the revolving 
year. Then in setting up the solar and lunar movements and those of the other 
five wandering stars, they do not employ the same principles, assumptions, or 
demonstrations for the revolutions and apparent movements. For some make 
use of homocentric circles only, others of eccentric circles and epicycles, by 
means of which however they do not fully attain what they seek. For although 
those who have put their trust in homocentric circles have shown that various 
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different movements can be composed of such circles, nevertheless they have 
not been able to establish anything for certain that would fully correspond to 
the phenomena. But even if those who have thought up eccentric circles seem to 
have been able for the most part to compute the apparent movements numeri-
cally by those means, they have in the meanwhile admitted a great deal which 
seems to contradict the first principles of regularity of movement. Moreover, 
they have not been able to discover or to infer the chief point of all, i.e., the 
form of the world and the certain commensurability of its parts. But they are in 
exactly the same fix as someone taking from different places hands, feet, head, 
and the other limbs—shaped very beautifully but not with reference to one 
body and without correspondence to one another—so that such parts made up 
a monster rather than a man. And so, in the process of demonstration which 
they call “method,” they are found either to have omitted something necessary 
or to have admitted something foreign which by no means pertains to the 
matter; and they would by no means have been in this fix, if they had followed 
sure principles. For if the hypotheses they assumed were not false, everything 
which followed from the hypotheses would have been verified without fail; and 
though what I am saying may be obscure right now, nevertheless it will become 
clearer in the proper place.

Accordingly, when I had meditated upon this lack of certitude in the tradi-
tional mathematics concerning the composition of movements of the spheres of 
the world, I began to be annoyed that the philosophers, who in other respects 
had made a very careful scrutiny of the least details of the world, had discovered 
no sure scheme for the movements of the machinery of the world, which has 
been built for us by the Best and Most Orderly Workman of all. Wherefore I 
took the trouble to reread all the books by philosophers which I could get hold 
of, to see if any of them even supposed that the movements of the spheres of 
the world were different from those laid down by those who taught mathemat-
ics in the schools. And as a matter of fact, I found first in Cicero that Nicetas 
thought that the Earth moved. And afterwards I found in Plutarch that there 
were some others of the same opinion: I shall copy out his words here, so that 
they may be known to all:

Some think that the Earth is at rest; but Philolaus the Pythagorean says 
that it moves around the fire with an obliquely circular motion, like the 
sun and moon. Herakleides of Pontus and Ekphantus the Pythagorean 
do not give the Earth any movement of locomotion, but rather a limited 
movement of rising and setting around its centre, like a wheel.

Therefore I also, having found occasion, began to meditate upon the mobility 
of the Earth. And although the opinion seemed absurd, nevertheless because I 
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knew that others before me had been granted the liberty of constructing whatever 
circles they pleased in order to demonstrate astral phenomena, I thought that I 
too would be readily permitted to test whether or not, by the laying down that 
the Earth had some movement, demonstrations less shaky than those of my 
predecessors could be found for the revolutions of the celestial spheres.

And so, having laid down the movements which I attribute to the Earth 
farther on in the work, I finally discovered by the help of long and numerous 
observations that if the movements of the other wandering stars are correlated 
with the circular movement of the Earth, and if the movements are computed in 
accordance with the revolution of each planet, not only do all their phenomena 
follow from that but also this correlation binds together so closely the order 
and magnitudes of all the planets and of their spheres or orbital circles and the 
heavens themselves that nothing can be shifted around in any part of them 
without disrupting the remaining parts and the universe as a whole.

Accordingly, in composing my work I adopted the following order: in the 
first book I describe all the locations of the spheres or orbital circles together 
with the movements which I attribute to the earth, so that this book contains 
as it were the general set-up of the universe. But afterwards in the remaining 
books I correlate all the movements of the other planets and their spheres or 
orbital circles with the mobility of the Earth, so that it can be gathered from 
that how far the apparent movements of the remaining planets and their  
orbital circles can be saved by being correlated with the movements of the Earth. 
And I have no doubt that talented and learned mathematicians will agree with 
me, if—as philosophy demands in the first place—they are willing to give not  
superficial but profound thought and effort to what I bring forward in this work 
in demonstrating these things. And in order that the unlearned as well as the 
learned might see that I was not seeking to flee from the judgment of any man, I 
preferred to dedicate these results of my nocturnal study to Your Holiness rather 
than to anyone else; because, even in this remote corner of the earth where I 
live, you are held to be most eminent both in the dignity of your order and in 
your love of letters and even of mathematics; hence, by the authority of your 
judgment you can easily provide a guard against the bites of slanderers, despite 
the proverb that there is no medicine for the bite of a sycophant.

But if perchance there are certain “idle talkers” who take it upon themselves 
to pronounce judgment, although wholly ignorant of mathematics, and if by 
shamelessly distorting the sense of some passage in Holy Writ to suit their 
purpose, they dare to reprehend and to attack my work; they worry me so little 
that I shall even scorn their judgments as foolhardy. For it is not unknown that 
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Lactantius,3 otherwise a distinguished writer but hardly a mathematician, speaks 
in an utterly childish fashion concerning the shape of the Earth when he laughs 
at those who have affirmed that the Earth has the form of a globe. And so the 
studious need not be surprised if people like that laugh at us. Mathematics is 
written for mathematicians; and among them, if I am not mistaken, my labors 
will be seen to contribute something to the ecclesiastical commonwealth, the 
principate of which Your Holiness now holds. For not many years ago under 
Leo X4 when the Lateran Council was considering the question of reforming 
the Ecclesiastical Calendar, no decision was reached, for the sole reason that the 
magnitude of the year and the months and the movements of the sun and moon 
had not yet been measured with sufficient accuracy. From that time on I gave 
attention to making more exact observations of these things and was encour-
aged to do so by that most distinguished man, Paul, Bishop of Fossombrone,5 
who had been present at those deliberations. But what have I accomplished in 
this matter I leave to the judgment of Your Holiness in particular and to that 
of all other learned mathematicians. And so as not to appear to Your Holiness 
to make more promises concerning the utility of this book than I can fulfill, I 
now pass on to the body of the work.
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