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THE LEGITIMATION OF SCIENTIFIC BELIEF 
THEORY JUSTIFICATION BY COPERNICUS*

One of the most important and enduring philosophical issues in 
the history of science has been the purpose and status of scientific 
theories. It is an issue with a long history; but in this modern form it 
can be traced back to the publication of Copernicus’ major work, De 
revolutionibus orbium coelestium (1543). The appearance of that work 
generated a continuing controversy, both by the nature of its central 
claim—terrestrial mobility—and by the discrepancy between Coperni
cus’ novel claim for the truth  of his theory and the then prevailing 

i view of the hypothetical nature of all such theories. The latter point 
of view was expressed in the anonymous letter to the reader prefixed 
to the beginning of the printed work by its editor, Andreas Osiander. 1 
Between these two points of view about the status of scientific theories 
lies the root of the modern Realist-Instrumentalist debate and the 
more recent discussions concerning the rationality of scientific theories.

It is not my intention here to attempt a resolution of those issues, 
nor even to survey their recent history. 2 My purpose, rather, is to 
explore an important issue arising from those discussions of Copernicus’

* E arlie r versions of th is  paper w ere given a t  the  M idw est Ju n to  of the  H istory 
of Science Society, a t the  U niversity  of W estern  O ntario , to  a Philosophy Col- 
loquiam  a t N ottingham  U niversity, England, and in form ally  to  m em bers of th e  
Copernicus R esearch In stitu te  in  W arsaw , Poland  during  a sabbatical fellow ship 
in  1977.

1 On O siander’s involvem ent w ith  Copernicus, see m y A ndreas Q siander’s 
C ontribution  to the Copernican A ch ievem en t in: R.S. W estm an (ed.), T he C opem i-  
can A ch ievem en t, Los Angeles, 1975.

2 A good survey  of the  issue m ay be found in  A. M usgrave and  I. Lakatos, 
C riticism  and the G row th of K now ledge, C am bridge, 1970, and in  F. Suppe, 
The S truc tu re  of Scien tific  Theories, (2nd ed.), U rbana, 1'977.
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work but often neglected in appraising it, that relates to the concern of 
this conference: namely, the process by which Copernicus conceived of 
and came to believe in the reality of terrestrial motion and the way he 
justified that belief. In short: the Copernican “discovery.” 3

Let me begin by stating the philosophical problem that confronted ' 
Copernicus which has engaged modern attention and show its bearing 
on the question of discovery: Given (a) two competing scientific theories 
such as the Ptolemaic and the Copernican, both of which represent 
observational data equally well and yield equally reliable predictions, 
and given (b) the fact that the novel Copernican theory flatly con
tradicted accepted physical principles as well as conventional beliefs 
and sacred scripture, all of which justified its rival; how, then, could 
one decide which of these two theories is correct? More important for 
my purposes is the question: how did Copernicus decide? His assertion 
of the truth of his theory could not be based upon conventional method
ological principles since such principles only served to falsify his claim. 
Nor did there exist before the 19th century any conclusive factual 
support by which to settle the matter. 4 This leads to the central issue 
confronting Copernicus: what will justify “the assertion of an unsup
ported conjecture in the face of fact and well-supported contrary 
conjectures?”

P. K. Feyerabend answered that question by insisting that acceptance 
of the new theory can only be based on “metaphysical belief.” The position 
of Thomas Kuhn is better known but causes similir visceral discomfort 
to his critics. He argues that the decision is a choice between rival 
paradigms and cannot be resolved by criteria that are entirely theory- 
-neutral or value-free. What motivates the choice of the novel theory 
therefore is a kind of “conversion” experience. Kuhn’s critics have stren
uously criticized this aspect of his Work, insisting that if there are no 
theory-neutral criteria of scientific judgement, no common methodolog-' 
ical standards available for selection between competing theories, the 
decision becomes arbitrary and subjective, a kind of “religious change” 
that is “irrational” and a matter of “mob psychology.” 5 To such critics, 
the, admission of these elements into the appraisal of theories threatens 
the very rationality of the scientific enterprise. Kuhn’s position thus

3 I use the  w ord “discovery” in  a qualified w ay since Copernicus, of course, 
did not discover te rre s tria l m obility.

4 Bessell discovered ste lla r p a ra llax  in  1818. Galileo observed the  phases 
of Venus in 1616 w hich are  pred ic ted  by Copernicus’ theory , b u t th a t has no 
bearing  on his discovery or his own justifica tion  of it.

5 C riticism  and the G row th o f Know ledge, pp. 33, 56-57, 93-118. F eyerabend’s 
view s are  sum m arized in  his Problem s of E m piricism  in  R. Colodny, Beyond the  
Edge o f C ertainty, 1965. \ -
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seems to confirm what positivists have always maintained: that theories 
are mere “instruments” of computation and prediction without explan
atory power and that one can rationally reconstruct and appraise 
a theory only in terms of its testable implications. The generation 
of a scientific theory, therefore, is not a part of the scientific process 
itself since it is fundamentally irrational. Hence, there has arised the 
sharp distinction between the “context of justification” and the “con
text of discovery” with the former, alone, deemed suitable for logical 
and rational analysis and the latter relegated to the dumping ground 
of the émotive. 6

It is my contention that this distinction is false, value-loaded and 
inimical to a rational understanding of scientific progress. To ask for 
those considerations that persuaded Copernicus and led him to assert 
the truth of a new theory in defiance of formidable falsifying arguments, 
is not to ask for a description of psychological states but for those 
reasons and arguments by which he advanced from theory inception 
to completion. It shall be my purpose in this paper to demonstrate the 
logical “pattern of discovery” 7 in Copernicus’ work by showing the 
process by which he conceived, formulated, justified and thus, came 
to believe am assert the truth of his theory.

Let me begin the exploration of that process by asking, what mo
tivated Copernicus’ search for an alternative theory. What raised doubts 
in his mind about the credibility of the prevailing Ptolemaic view and 
what aims in science did he entertain that led those dissatisfactions to 
undermine his belief in its validity and motivated his life-long search 
for a true systém, of the universe?

Historians typically pointed to the problem of the calendar and the 
urgent need for its reform as the source of their dissatisfaction. Jerome 
Ravetz, for example, recently argued the case that Copernicus, like 
every other astronomer, knew that the calendar was hopelessly inac
curate and that dates calculated on the basis of the Alphonsine tables 
bore little relationship to the observed motions of sun and moon. 8 And 
because of the complexities of observed motion, calendaric reform was 
not possible without a better theoretical basis, for the laws of motion 
and the prevailing theories either failed to account for observed motions 
or could not explain those motions. Thus (according to Ravetz), Coperni
cus was promoted to search for a theory that would accomplish both

6 This d istinction  w as f irs t fo rm ulated  by H. R eichenbaeh in  his T he R ise  
o f Scientific Philosophy, Berkeley, 1958.

7 F rom  the  title  of N. R. H anson, Patterns o f Discovery, Cam bridge, 1961.
8 J. Ravetz, T he Origin o f the Copernican Revolution, “Scientific A m erican” 

236 (1977), pp. 88-98.
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demands and would provide the needed basis for calendar reform. He 
then concludes: “Copernicus failed to set down clearly and concisely 
what made him believe the earth really rotates in orbit around the sun,” 
And further: “To ask ... ‘whence came the marvelous insight that showed 
him the truth’ is to invite no answer or a purely speculative one.”

But the source of that insight is not at all mysterious; in Book I and 
in the dedicatory letter to Pope Paul, Copernicus clearly describes the 
source of his “insight” and the concerns by which he was led to search 
for a more “reasonable” alternative and to adopt the assumption of 
terrestrial mobility. But he has almost nothing to say in those places 
about calendar reform. 9 What he does say there is that the unsatisfac
tory state of astronomy led him to search for alternative views among 
the writings of the ancients and in such writings he learned of Pytha
gorean teachings about the motion of the earth. 10 By the time of the 
Fifth Lateran Council (1512-1517) which undertook the task of reform
ing the calendar, Copernicus had already formulated the basic prin
ciples of his system. The result of those early investigations—the 
Commentariolus—written between 1510 and 1514, contains the postu
late of terrestrial motion as his sixth assumption. 11

It is clear then that Copernicus’ search for principles by which to 
rennovate astronomy did not derive from the need for calendar reform 
but, as he tells us, because of the fundamental inconsistency in Ptolemy 
with the principle of absolute motion. The concern was philosophical, 
not practical. Ptolemy’s Almagest accounted for the observed pheno
mena well enough: but it did so only by contradicting the cardinal 
physical principle of uniform circular rotation. The Eudoxian-Aristo-

* A t most, the  re fo rm  in itia ted  by  th e  council and coordinated by P au l of 
M iddelburg gave additional im petus to  the  investigations he already  had  in 
progress. His C om m entariolus  appeared  before th e  re p o rt of P au l to  Leo X  w as 
issued, in w hich P au l repo rts  receiving an  opinion from  Copernicus. Copernicus 
re fers  to  th is b riefly  n ea r  the  end of his le tte r  of dedication.

10 C ontrary  to  E. Rosen, I do not believe Copernicus d ifferen tia tes his position 
from  the  P ythagorean  belief in  a m oving earth . W hat he says is, “L et no  one 
suppose th a t I  have g ratu itously  [i.e., ra sh ly  or w ithou t reasons] assum ed, w ith 
th e  P ythagoreans, th e  m otion of the  ea rth  ...” T h a t th is is not a disassociation 
of h is belief from  the irs , as Rosen believes, is supported  by th e  places in  the 
R evolutions  w here he clearly  states h is indebtedness to  them  fo r the ir ideas of 
te rre s tria l m obility, and  no t ju s t fo r th e ir  policy of p riva te  disclosure. F or 
exam ple, th e  passage in th e  m iddle of the  dedication and  tw o separate  references 
in  Book I, C hapter 5.

11 Rosen in  Three Copernican Treatises, (3rd ed.) has convincingly docum ent
ed the  beginning of Copernicus’ doubts about P to lem y w hich s ta rted  as early  
as 1496-1501 in  Bologna w hen, as a s tuden t he assisted  th e  astronom er N ovara, 
w ho publically  dem onstrated  inaccuracies in la titu d in a l figures in  P tolem y’s 
Geography, indicating th a t the  ea rth  m ay no t be motionless. He w as also fam iliar 
w ith  R egiom ontanus’ Epitom e  (1496) and his criticism s of P to lem y’s lunar theory, 
criticism s w hich are reflected  in C opernicus’ earlies t astronom ical w riting , the 
Com m entariolus.
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telian scheme of homocentric spheres, while consistent with that principle, 
could not satisfactorily account for the phenomena. For these reasons 
astronomical hypotheses throughout the Middle Ages were regarded 
as just that: merely hypothetical. Osiander’s letter thus represented 
the generally prevalent skepticism about the status of astronomical 
theories, as well as his own theological convictions that truth  could be 
known only by divine revelation.

It is precisely on those grounds that Copernicus departs from the 
traditional conception of the task of astronomy and asserts the truth 
of his theory: it is his belief in the intelligibility of the universe as 
a revelation ,af God that informs his conception of science as the search 
to discover truth. This belief, anterior to all his dissatisfactions with 

' prevailing theories, was the primary motivator of his demand for 
consistency of theory and data with physical and metaphysical princi
ples. It was the starting point for his life-long search for a true system  
of the universe.

These convictions were present very early in his investigations. As 
early as the Commentariolus, Copernicus wrote:

“The p lan e ta ry  theories of P to lem y and m ost o ther astronom ers, a lthough con
sistent w ith  the  num erical data, seem ed likew ise to  p resen t no sm all difficulty. 
F or these theories w ere not adequate unless certa in  equants w ere also con
ceived; it th en  ap p e a red ' th a t a p lanet m oved w ith  un ifo rm  velocity ne ith e r 
on its deferen t nor about the  center of its epicycle. Hence a  system  of th is  
sort seem ed n e ither sufficiently  absolute nor sufficiently  p leasing to  th e  m ind.

H aving become aw are  o f  these defects, I  often  considered w hether th e re  
could perhaps be found a m ore reasonable a rrangem en t of circles, from  w hich 
every  ap p a ren t inequality  w ould be derived and  in  w hich every th ing  w ould 
move uniform ly  about its p roper center, as th e  ru le  of abso lu te m otion re 
quires; A fter I had  addressed m yself to th is  very  d ifficu lt and  alm ost insoluble 
problem , the  suggestion a t length  cam e to  m e how  it could be solved w ith  
few er and  m uch sim pler constructions th a n  w ere  fo rm erly  used, if some 
assum ptions (which are  called axioms) w ere g ran ted  me.”

Then, after listing the seven assumptions on which his system is 
based, including the all-important sixth assumption of terrestrial motion, 
he adds:

“Accordingly, le t no one suppose th a t I have g ratu itously  asserted , w ith  the  
Pythagoreans, th e  m otion of the  earth ; strong proof w ill be found in  m ay ex 
position of the circles. F or the  p rincipal argum ents by  w hich the  n a tu ra l 
philosophers a ttem p t to estab lish  th e  im m obility  of th e  e a rth  re s t fo r the m ost 
p a r t on appearances; it is pa rticu la rly  such argum ents th a t collapse here, since 
I  tre a t the e a r th ’s im m obility as due to an  appearance.”

When his major work finally appeared in 1543 containing that 
“strong proof,” the concern for consistency was still uppermost in 
his mind. In the letter of dedication, Copernicus points specifically
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to that lack of consistency in prevailing theories and to the subsequent 
necessity of constructing ad hoc devices like the equant to preserve; 
the fiction of -uniform motion. This expedient not only violated the 
rule of motion but was offensive to Copernicus’ demand for a true 
theory. The resulting system, he said, was an absurdity:

“I t  is as if in  h is p ic ture, an a r tis t w ere  to b rin g  together hands, feet, head
and  other lim bs from  qu ite  d iffe ren t m odels w ithou t a common relationship
it;o a single body. The resu lt w ould be a m onster, not a m an\” !

Since the prevailing theory was therefore no system at all, lacking 
any common, unifying principle of motion, to assert the reality of that 
theory would be to make a mockery of reason and faith. For Coperni
cus could not believe that the God whom he affirmed in De Revolutio- 
nibus as the “universal Artisan of all things” and the “Best and Most 
Orderly Workman” would be so clumsy as to have created such 
a monstrosity. 12 It was thus on the basis of his belief in creator God 
who was the “Best and Greatest Artist” that he sought for “purer and 
more convenient assumptions” that would be consistent with the prin
ciple of uniform motion.

It is in just these places where the demand for unity, simplicity, 
necessity, and consistency, is expressed that Copernicus discloses the 
underlying beliefs that propelled his search and the criteria by which 
he judged the validity of rival theories and validated his own. On the 
surface, such criteria appear only as aesthetic values; but for a philo
sophically-minded Christian astronomer thoroughly trained in the doc
trines of Aristotle, such criteria had physical and metaphysical significance 
whereby they functioned as criteria to judge the validity of theories. 
For Copernicus the study of the universe could never be reduced to 
mere technical astronomy; cosmology was also physics (philosophy) 
and metaphysics or, in Aristotle’s word, theology. Thus, to reduce the 
diverse motions of celestial bodies to a single, unifying theory in which 
all the component parts become so inter-dependent as to establish the 
necessity of their observed motions, becomes a necessary condition for 
a theory to be true. Those criteria commended themselves to Copernicus 
not simply on aesthetic grounds but because those qualities were 
intimately related to his Christian beliefs about the unity, wisdom and 
power of God, whose creation reflects these very qualities of its creator.

Behind such beliefs stands a long tradition of Christian speculation

12 These references to  divine revelation  are  found in tw o places in  the  le tte r 
of dedication and th ree  tim es in Book 1 C hapter 9-10, bu t the en tire  introduction 
to  Book I (which w as deleted from  th e  firs t published te x t in 1543) conveys th a t 
theological point. W hether the  theological justifica tions contained in  R heticus’ 
N arratio Prim a  w ere  stim ulated  by Copernicus cannot be know n; b u t they  are 
consistent w ith  h is views.
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derived from two sources: the classical philosophical tradition stem
ming from Plato and Aristotle and the Judeo-Christian tradition of the 
Bible. 13 From the latter (e.g., Psalm 19, Romans 1) came the central 
idea that the creation reflects its creator. From the former (especially 
from the Platonic-Pythagorean wing), Copernicus derived the belief that 
the real elements of the universe were geometrical qualities, best 
exemplified in the shapes and movements of celestial bodies. These 
were the “Forms” that were implanted and innate in  the human mind 
so that they could be “recollected” and thus, recognized in the universe. 
Aristotle’s views, to which Copernicus everywhere adheres (with certain 
important alterations) were not very dissimilar except that for Aristotle, 
of course, the Forms are incarnated in things and are thus discovered 
by transaction between the human organism and the environment. 
For Copernicus, as a Christian, this means that the true forms, having 
been created by God, are revealed in his creation. Since the “Best and 
Greatest Artist” and “Artificer of all things” has thus designed and 
created the universe and has created human beings in his own image, 
the true construction of the universe is intelligible to man and can 
be apprehended by mathematical reasoning. Knowledge of the universe 
is thus the result of - divine disclosure: and it was the essence of Co
pernicus’ religious tradition that one not only can but should study 
the creation to discover the true design of its creator:

“.... i t  is th e  loving du ty  [of the  philosopher] to  seek tru th  in  a ll things, in
so fa r as God has g ran ted  th a t to  hum an  reason.”

These words from his letter of dedication clearly and simply state Co
pernicus’ entire view of the aim of science. He states this aim again in 
his dedicatory letter where he describes his purpose as seeking to 
understand “... the movements of the world mechanism created for our 
sake by the Best and Most Orderly Workman of all.” In this place, 
Copernicus directly ties this belief to his “annoyance” that “the phi
losophers, who in other respects had made a careful scrutiny of the 
least details of the world, had discovered no sure scheme for the 
movements of the mechanism ...” 14

By themselves, such theological/aesthetic criteria will not decide

18 A fter all, “M etaphysics” w as no t the  title  A risto tle  gave to th e  w ork ; it 
acquired  th a t title  because it cam e rig h t a fter  his Physics; hence, “afte r-P hysics”. 
He called it “W isdom ” or „Theology” which, fo r him , w as F irs t Philosophy.

14 The trad itio n  of N atu ra l Theology w hich these beliefs reflec t cam e to  be 
expressed in W estern C hristendom  by the  concept of n a tu re  as a “secondary  
reve la tion” of God and is also to  be found in  num erous references to  the  “Book 
of N atu re” in th e  lite ra tu re  of the  16th century . The firs t exp licit reference to 
th is is in  the  w ritings of John  Scotus E rigena in the  14th cen tu ry  though  the 
concept goes back  to A ugustine.

4
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the matter of scientific truth any more than will accuracy or observa
tional agreement. But for Copernicus, no theory can be true that 
blatantly violates such principles. They function then for him as 
necessary but not sufficient conditions of truth. Thus, the absence of 
such qualities in Ptolemy falsified that theory for him and their pres
ence in his theory served to increase his confidence in its truth. 15

Copernicus now must argue for its plausibility by demonstrating 
that the assumption- of the earth’s motion not only unites the system  
but makes all its parts totally inter-dependent:

“A nd so, having la id  dow n the  m ovem ents w hich I  a ttr ib u te  to  th e  ea rth  ... .
I finally  discovered by the  help  of long and num erous observations that, if the 
m ovem ents of th e  o ther p lanets a re  correla ted  w ith  th e  circu lar m ovem ent 
of th e  earth , and if th e  m ovem ents a re  com puted in  accordance w ith  the 
revolu tion  of each p lanet, no t only do all th e ir  phenom ena follow  from  th a t 
bu t also th is correla tion  binds toge ther so closely th e  order and  m agnitudes 
of all th e  p lanets and  of th e ir  spheres and th e  heavens them selves th a t 
nothing can be shifted  around  in  any  p a r t of th em  w ithout d isrupting  the 
rem ain ing  parts  and  the  universe as a  w hole.”

So much has Copernicus accomplished within the domain of traditional 
mathematical astronomy, without requiring philosophical or theological 
adjustment. But that would leave it a mere hypothesis, and Copernicus 
would have the truth. While such arguments and demonstrations 
establish the plausibility of his theory and undoubtedly strengthened 
his conviction in its truth, his reasoning is insufficient to establish 
that it is -true or even probable. To do that he must now argue as 
a philosopher and theologian: first, by refuting the traditional but 
powerful objections to terrestrial motion: second, by demonstrating the 
necessity of that motion to integrate celestial movements and to show 
that it is the only way to do so; third, to provide an alternative physical 
principle that will account for that motion, and fourth, to demonstrate 
the validity and necessity of that physical principle by showing its 
consistency with accepted metaphysical/theological axioms.

Copernicus could anticipate the powerful physical and theological 
objections that would be raised against his theory. Indeed, he candidly 
acknowledges the difficulty of his position by admitting the apparent 
“absurdity” of his theory on grounds of popular belief, common sense 
and tradition, the most daunting of which is the unanimous geocentric 
testimony of sacred scripture. Hence his appel to the Pope that his work 
be judged only by mathematicians and his expression of scorn for those 
ignorant of that art who will “shamelessly distort some passage in Holy

15 In  th is respect, is po ten tia lly  superior to  P to lem y in th a t it explains the  
anom aly of re trog rade m otion, as w ell as th e  order and  periodes of the  planets.
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Scripture ... to attack my work.” 16 Though he disclaims fear of such 
criticism here, he expressed it privately to others and hesitated to 
publish his work for over thirty years until persuaded to do so by his 
friends. It is a tribute to the strength of his conviction and to his 
sense of obligation to share his discovery that he did venture into the 
risky domain of philosophical and theological argument. Copernicus 
proceeds to build probability by refuting the standard philosophical 
objections to a moving earth (Book I, Chapters 7-8), after which he 
concludes: “From all these considerations, it is more probable that the 
earth moves than that it remains at rest.” Probability is gained however, 
not only by the refutation of objections but by the fact that in his 
system, all the phenomena physically follow from his assumption of 
motion. This leads to the inescapable conclusion that his system is not 
simply another possible hypothesis, but the only possible one:

“A nd so we find  an  am azing sym m etry  w ith  th is  m athem atical system  of 
the un iverse and a certa in  ty ing together of the  harm ony  of m ovem ent and  
the  size of th e  spheres such as can be found  in  no other w ay.” (Book I, 
C hapter 10, italics mine).

The problem now confronting Copernicus is this: if the earth indeed 
moves and no stellar parallax is observed nor other disconfirming 
physical consequences occur, what physioal principle that is consistent 
With the uniformity of motion will account for that? So far, his only 
physical arguments have been falsifying ones; now it is necessary for 
Copernicus to provide an alternative principle of motion that will 
account for and necessitate terrestrial movement.

Here Copernicus turns once again to the ancients and draws from the 
Platonic-Pythagorean tradition a doctrine from which to derive such 
a principle of motion. In a major departure from Aristotle’s physics, 
Copernious asserts that motion is determined by geometrical form, not 
by substance. The entire argument in Book I of the Revolutions hangs 
on the argument from geometrical form and centers on the concept of 
sphericity. Chapter 1 maintains that the universe as a whole is spheri
cal; chapters 2 and 3 affirm that the earth is spherical; chapter 4 
contends that the motion of celestial bodies is uniform and circular. 
So much is traditional Aristotelian doctrine; but then comes his crucial 
physical argument:

1S T hat Copernicus is dissem bling is show n by th e  fac t th a t he expressed  
such fears in  a le tte r  to  A ndreas O siander. This le tte r  has vanished b u t w e know  
of its contents from  K ep ler’s citation of portions of O siander’s rep ly  to  Copernicus.
If K epler’s rep o rt is accurate  then  Copernicus w as no t as confident as he sounded 
in  his dedication. F or th a t  reason, I  suspect, he ta c tfu lly  bu t pointedly  re fra in ed  
from  m akfng any com m ent about biblical in te rp re ta tio n  w hich could be used 
against him.
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We now  know  th a t th e  m otion of the  heavenly  bodies is circular. Rotation  
is natural to a sphere and by th a t ve ry  act is its fo rm  expressed.” (Italics 
mine).

This physical principle provides Copernicus with the necessary basis 
for explaining the motion of the earth. By arguing that the spherical 
shape of a heavenly body 'is itself a sufficient condition for its rotation 
and from the fact that sphericity is exhibited by the earth, he has 
made terrestrial rotation necessary. By extension, since the earth is 
embedded in a spherical shell which, by virtue of its form, must ro
tate, the earth also revolves around the sun.

In this significant but qualified departure from Aristotle’s Physics, 
Copernicus has in one stroke circumvented and negated Aristotle’s elab
orate effort in De Caelo to construct a system of homocentric movers 
and unrolling spheres by which to explain the transmission of motion. 
For Copernicus, it is no longer necessary to be concerned with the effective 
transmission of motion from mover to moved. By making the spherical 
form itself the sufficient determinant of motion, the mover has, so to 
speak, become internalized, inherent in a heavenly body as the power 
which causes them to rotate and to cohere. 17 Further, the sphere of the 
Prime Mover which, in Aristotle, imparts motion to the entire system  
can be dispensed with.

But at this point, a new problem arises; if everything in the uni
verse is spherical in form and therefore, in circular rotation, what is now 
to be the “benchmark”, the fixed reference point from which absolute 
or real motion can be determined? What, in short, will now determine 
the “place” of celestial objects now that the “Unmoved Mover” which 
heretofore had fulfilled that function, is eliminated? For if nothing rests 
in the system, no distinction between real and apparent motion is ob- 
servationally or theoretically possible and Copernicus would be forced 
into a relativistic position, in contradiction to his repeated insistence 
upon consistency with “the rule of absolute motion.”

For both philosophical and theological reasons, Copernicus cannot 
settle for a relativistic universe as did Cusa for the simple reason that 
his system must have astronomical as well as theological significance 
which Cusa’s universe did not have. Copernicus will establish its 
theocentricity in another way as we shall shortly see. But for 
astronomical and theological reasons, the question of which motion is 
real and which merely apparent—that of the earth or that of the stellar

17 It should be noted  tha t, in  one sense, this is in accordance w ith A risto tle’s 
basic d istinction betw een celestial and  te rre s tria l m otion (in Book I, C harp ter 8). 
I t  is by placing the  ea rth  itself am ong the  p lanets th a t it acquires ro ta tiona l 
m otion w ^jle leaving the physics of the ea rth  in tact.
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sphere—must be established if his theory is to be consistent and to 
command assent. Since his entire argument hangs on the assumption of 
the earth’s motion, something else in the universe must be taken as 
immobile. And inasmuch as the diurnal motion formerly attributed to 
the sphere of the fixed stars is now accounted for by the moving earth, 
it must be the sphere of the fixed stars that is at rest. 18

But what w ill justify this? How can the sphere of the fixed stars be 
immobile? Given his obsession for philosophical consistency and his own 
physical doctrine that “rotation is natural to a sphere,” how can the 

' sphere of the fixed stars not move? The presence of such a glaring in
consistency in one whose aim was the search for such consistency poses 
a genuine dilemma for Copernicus. And it is impossible for him to re
solve it by demonstrating on physical or optical grounds whether it is 
the observer or the observed that is moving. So he must do so on met
aphysical and theological grounds. That is, the physical inconsistency 
can only be warranted metaphysically by the theological function served 
by an immobile stellar sphere. 19 He hints at this theological justification 
when, at the close of his arguments against objections to terrestrial mo
tion (Book I, Chapter 8) he appeals once more to the Platonic-Pytha- 
gorean tradition and to its doctrine of the nobility of immobile heaven
ly objects:

18 The clarity  of C opernicus’ assertions of the im m obility  of the stellar sphere  
and the sun, m ake it a ll the m ore surprising to read in  O. N eugebauer’s T he  
Transm ission o f P lanetary Theories in  A ncien t and M edieval A stronom y, N ew  
York, 1955, p. 2.7: “The question  as to w hich  body is ‘at rest’ is of course w ith ou t 
any interest, particu larly w hen  no such physica l body ex isted  in  the w hole  
Copernican system .”

19 In Book I, Chapter 7, w h ile  refuting P to lem ’s argum ents against a m oving  
earth, C opernicus attributes an argum ent to  P to lem y th at if  th e earth rotated  on 
its axis, it w ould have disintegrated  long ago. In Book I, C hapter 8 he refu tes th is  
argum ent by reference to h is doctrine that “rotation is natural to a sphere.” T he  
m ystery here is that, as I can determ ine, P tolem y never argued sp ecifica lly  
against the diurnal rotation  of earth nor ever w rote in  term s that could even  
vaguely  be construed as a  concept of centrifugal force w h ich  C opernicus ascribes 
to him. It is true that he argued against “th ose” w ho advocated  terrestria l m otion  
on the grounds that such m otion w ould  “lea v e  anim als and other objects hanging  
in the air,” and even  th at such m otion w ould  cause the earth to “fa ll out o f the  
cosm os.” But, and th is fact seem s to h ave escaped C opernicus, P to lem y did not 
differentiate b etw een  diurnal rotation and annual revolution  and did not argue 
that the earth w ould “dissipate” under diurnal rotation. To date, I h ave found  
no reference in  contem porary literature calling attention  to th is curious m is-sta 
tem ent on the part of Copernicus. It could be that th is w as then  a popular  
im pression that Ptolem y had taught som e concept of centrifugal force, considering  
the w ay  P to lem y w as taught (usually  at third-hand) in  th e  un iversities. I f  that 
w ere so, Copernicus w ould  naturally  h ave fe lt  the n ecessity  of rebutting argum ent. 
It w ould have been  advantageous for him  to have cited  P to lem ’s precise w ords, 
how ever. This w ould  h ave show ed his opponents th at even  h is greatest predecessor  
had not m entioned any possib le “d issipation” of the earth, thus strengthen ing  
his ow n physical argum ents.
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“Further, w e  conceive im m obility  to be nobler and m ore d ivine that change  
and instability , w hich  latter is m ore appropriate to earth than  to the un iverse. 
W ould it not then  seem  rather absurd to ascribe m otion to that w hich  
contains or locates and not rather to  that w hich  is contained and located, 
nam ely th e  earth?”

What lies behind this argument is a final, undisclosed metaphysical/theo
logical assumption which he shares with Aristotle: namely, that every
thing in the universe has a place, including the universe as a whole. He 
writes:

“G iven th e  above v iew —there is none m ore reasonable—th at the periodic tim es  
are proportional to  th e  sizes of the orbits, then  the order of the spheres, 
beginning from  the m ost d istant is as fo llow s: M ost d istant of a ll is the  
Sphere of th e  F ixed  Stars, containing itse lf  and everyth ing, and being  
therefore itse lf unm ovable. It is th e  p lace of the u n iverse ...” (Book I, Chap
ter 10).

This doctrine comes from Aristotle who had defined “Place” (topos) as1 
“the innermost motionless boundary of what contains.” 20 That “place” 
was, of course, the Prime Mover in Aristotle’s system; it was defined by 
him as without “place,” being uncontained by any further receptacle. 
Yet, if it moves, as it surely must in order to impart motion to the con
tained, then according to Aristotle’s definition, it changes its “place,” 
which means it had “place”' to begin with, which would lead Aristotle 
into a blatant contradiction. As is well known, Aristotle avoided this 
contradiction by positing the Prime Mover as an unmoved Mover, justi
fying it on metaphysical grounds and explaining it as a telaological rather 
than an efficient mover. Copernicus follows a similar procedure: how
ever, he has dispensed with the Prime Mover by his sphericity principle 
of motion and, in so doing, has lost the very thing that determines 
“place.” And without that, he has lost the possibility of determining 
absolute motion. Either Aristotle’s definition of “place” had to be alter
ed or his doctrine of the motion of the outermost sphere had to be re
jected. Copernicus resolved this by rejecting the motion of the outer
most sphere which, in his system, is occupied by the stellar sphere. This 
sphere, accordingly, becomes the “place of the universe.” 21

Dispensing with Aristotle’s concept of the Unmoved Mover means 
that Copernicus has also dispensed with Aristotle’s concept of God, as

80 A ristotle, P hysics, IV, 4 (212a, 20-21), transl. by P . H. W ickstead and  
F. M. Cornford, Loeb C lassical Library, 1929, Vol. I.

!1 H is Letter against W erner (1524) contains h is early  argum ents against the  
m otion  of the eigh t sphere. It is not o ften  noticed that, inasm uch as it w as also  
A ristotle’s b e lie f that im m obility  is more noble and d ivine, the fact that the earth  
as a w hole is im m obile in  his system  represents a serious inconsistency w hich  
C opernicus m ust have been p leased  to elim inate!
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he must do to be consistent with his own Christian theology. This 
means that the concept of “place” has acquired not only a different 
physical identity but has also gained a different theological meaning, 
a meaning acquired from the biblical tradition. In that tradition, the key 
phrase, “place of the universe” had come to be used as a synonym for 
God as the result of nearly two millenia of Jewish and Christian spec
ulation on the name of God. 22

Because the covenant name God gave to Israel—YHWH—was inef
fable and not to be misused (by injection of the second commandment 
of the Decalogue), late Judaism came to avoid direct references to God 
and developed several substitute terms of address (elohim, Adonai) and 
other terms of reference by which to distinquish between God, Himself, 
who is beyond all perception, and His visible self-manifestations. The 
term. Shekhina ‘Glory’ was one such “name”, commonly used to refer 
to a visible manifestation of God,ofte n described in appearance as a ra
diant cloud or light. Another “name” was “heaven” and still another 
with similar cosmological connotations was “place” (Maqom) . 23

In the literature of lst-century Palestinian Judaism, this practice 
had led to considerable cosmological/theological speculation in which 
God was endowed with both personal and spacial attributes. The con
notations of “place” to which this led and which entered deeply into 
the Christian tradition can be seen is such statements in the Mishnah 
as: “Why do we call the Lord, ‘Maqom’? Because the Lord is the 
Dwelling Place of the world, but the world is not His dwelling place.”

During the Middle Ages such ideas were developed much further in

22 In the C hristian tradition, God is p re-em m in en tly  th e  creator of the  
universe, a  concept en tirely  absent in  A ristotle. For him , m atter w as co -eternal 
w ith  the U nm oved  M over and w as thus uncreated. M oreover, th e  b ib lical con 
ception  of God is everyw here of a God w ho acts  in  continual creative and  
redem ptive. A risto tle’s God had not m otion. A s P rim e M over, God w as defined  
as pure A ctuality  and therefore, unm oved. A s A ristotle  argued in  h is M etha- 
physics, th e  P rim e M over m oves others by  bein g  their fin a l cause, th at is, by  
sim ply  being th e  object of their love  and desire. A s a C hristian, C opernicus 
had to m odify  th eology  of A risto tle’s system  to  be consistent w ith  b ib lical con 
ceptions of God. In  th is, h e is fo llow ing  T hom as A quinas, w h ose  first argum ent 
for the ex isten ce  of God -is a carbon copy of A risto tle’s Physics, B ook 8 and the  
M etaphysics, B ooks Lam bda and Beta. T heir resp ective  concepts of d eity  thus  
share som e functions; for both, deity  defines “p lace” by  provid ing a fin a l cause  
and lim it to  account for change and m otion. Thus, for both A ristotle  and  
C opernicus, God is the F irst P rincip le of B eing and B ecom ing and th ereby  
estab lish es the rationality  o f the un iverse w h ich  m akes kn ow ledge possib le.

23 E xam ples m ay b e found  in  Dt. 33:27; “... th e  p lace w h ere  I cau se  m y
N am e to d w ell”; P salm  90:1: “Lord, you  have been  our d w ellin g  p lace...”
(cf. Ps. 132:5,7). In  the Targum s (Aram aic paraphrases o f the B ible), th e  targum  
of Exodus 25:8 (w h ich  reads: “L et them  m ake m e a sanctuary th at I m ay d w ell 
am ong them ”) is rendered by: “... that I m ay le t m y Shekhina d w ell am ong  
them .” For a further developm ent of th ese  them es, see M. Jam m er, Concepts 
o f Space, N ew  Y ork, 1960.
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Jewish mystical speculation represented by the Caballa, which became 
widely studied during the Renaissance and syncretized with the Platon- 
ic-Pythagorean tradition and its doctrines spread by such thinkers as 
Mirandola, Agrippa, Reuchlin, Fludd, Campanella, Bruno and others. It 
is possible and highly likely that Copernicus encountered such ideas 
during his years of study in Italy and that they gave him an impor
tant insight into the way he could make his cosmological system firmly 
consistent with Christian theology. By identifying the outermost stellar 
sphere as the “place of the universe,” he is, like Aristotle, endowing 
that sphere with theological ¡as well as physical significance, making 
that sphere which is closest to the Abode of God (the Empyrean) serve 
as the ultimate determinant of all change and motion in the universe. 
Thus, while the immobility of that sphere is inconsistent with the 
physical principle of sphericity, it is theologically consistent with the 
religious axioms of Copernicus’ system and with Christian doctrine itself, 
which then was the final arbitrator of truth and the ultimate legitima- 
tor of any system of thought. The religious rationale Copernicus gives 
for his scientific efforts in the letter of dedication to the Pope and in 
his introduction to Book I of the Revolutions plainly reflects these 
discreet, but significant, theological justifications.

That this contention is correct is supported, moreover, by an ad
ditional fact: Copernicus has one other spherical body in his universe 
that is likewise immobile—the sun . 24 While the sun does not for Co
pernicus fulfill any discernable astronomical or physical functions (as 
it is later to do for Kepler), it does perform a similar theological function 
like that of its cosmological counterpart, the stellar sphere; it stands at 
the center of Copernicus’ system as a visible symbol of God’s presence 
in and his sovereignty over the entire universe. As such, and because 
of its long and rich association with God in the Judeo-Christian tradi
tion, it provides an appropriate symbol for a theocentric universe. 25 
Copernicus saw that arrangement not merely as mathematically useful 
or physically necessary but providential:

"In the center of a ll the ce lestia l bodies re sts  th e  sun. For w h o  in  th is m ost 
beautifu l tem ple could p lace th is lam p in  another or better p lace than that 
from  w hich  it can  illum inate everyth ing at th e  sam e tim e? Indeed, it is 
not unsuitable that som e have called  it the ligh t of the w orld; others, its

24 Clear statem ents o f the im m obility  o/i the sun can be found  in  Book I,
Chapter 10 of the Revolutions; “I a lso say that the sun rem ains forever im m obile...,” 
and later, “In the center of a ll rests the sun.” • \

25 T he associations of the sun and ligh t w ith  deity  in the b ib lical tradition  
are num erous, beginn ing w ith  the fir st creation account in  G enesis 1 w here the 
first th ing to be created is light, sign ify in g  the v is ib le  m anifestation  of God, 
w ho w as present before th e  ordering of the began.
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m ind, and s t ill others, its ruler. T rism egistus ca lls it th e  v is ib le  God; 
Sophocles’ Electra, th e  a ll-seein g . So indeed, as if  sitting on a royal throne, 
the Sun ru les the fam ily  of the stars w hich  surround it.”

For Copernicus, as later for Kepler, there is a marvelous cosmic cor
relation between the physical universe and God. 26 What else but such 
a religious vision could have evoked that ecstatic outburst of praise 
contained in the last line of Book I, Chapter 10: “How exceedingly fine 
is the divine work of the Best and Greatest Artist!”

In such fashion did Copernicus disclose his motivations and the man
ner in which formulated, reasoned, and justified his novel theory. 
I have attempted to demonstrate thereby the importance of the entire 
process of “discovery” to our understanding of science and to elaborate 
the previously noted but oft-neglected role of Copernicus’ theology in 
the process of that discovery. 27 In the course of his argumentation, 
a definite pattern of reasoning emerges which renders such epitaphs for 
discovery as “irrational” and “subjective” patently inappropriate. One 
may not like Copernicus’ reasons for coming to believe in and justifying

- his system but that is not a rational ground for refusing to accept them 
as reasons. We must therefore remind ourselves that scientific investi
gation had much broader implications for Copernicus than it has for 
many today and included those purposes which we classify as religious 
and extra-scientific. Such considerations, however, were crucial for 
Copernicus and were demonstrably instrumental for his achievement. 
By his own statements they were the primary motivation for his re
search, the ultimate source of the truth he discovered, the basis of his 
confidence in his conception as true, and the final justification for 
believing in, asserting, publicizing and commending that theory to others. 
In the absence of any available or then-conceivable confirming evidence, 
it was only on such grounds that belief and persuasion were possible. 
And without that belief, there would have been no Revolutions and

26 G. H oltan has docum ented in  h is study of K epler that w hat w as im plicit 
in  C opernicus becom es exp lic it in  K epler, for w hom  the sun fu lfills  three  
functions: as m athem atical reference point, as p h ysica l m over and as theological 
center. (Johannes K epler’s Universe: Its  Physics and M etaphysics, in: Tow ard  
M odern Science, R. M. P alter (ed.), N ew  Y ork, 1961, Vol. II).

27 A m ong the fe w  w ho have noted that the basis of C opernicus’ confidence  
is prim arily theological are: E. A. Burtt, T he M etaphysical Foundations o f M odern  
Science, N ew  York, 1952, Ch. II; A. O. L ovejoy, T he G reat Chain Being, N ew  
York, 1960, p. I l l ;  W. . H eisenberg, Tradition is  Science, in: T he N ature of 
Scien tific  D iscovery, O. G ingrich (ed.), W ashington D. C., 1975; C. F. von  
W eizsacker, Die E inheit der Natur, M unich, 1971.

One could go further and argue for the im portance of m editation  to C oper
nicus, a w ord C opernicus tw ice uses in his letter of dedication. On its sign ificance  
for Copernicus, see K. Górski, M ikołaj K opernik, Środow isko społeczne i sa
m otność, W arsaw, 1973. A n E nglish précis w ill soon be published under the  
title , T he Social Background of Copernicus and His Solitudte.
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perhaps, no revolution in science, since the same considerations that led 
Copernicus to belief were those which made his theory believeable to 
his earliest adherents, especially Kepler. Indeed, these criteria were not 
idiosyncratic or unique to Copernicus and therefore, “subjective;” rather, 
they were, to use Herbert Feigl’s illuminating term, “inter-subjective,” 
the “shared basis of values” among scientists by which claims to truth 
have always been tested. 28 In that light, the wisdom of I. Bernhard 
Cohen’s statement becomes apparent: the “logic of discovery” converges 
on the “logic of the discovered.” 29

Finally, we should remind ourselves of one other fact: the chief pur
pose of science is to discover new things, not merely to test the products 
of discovery. To ignore the process by which discoveries have been made 
is to debilitate science education, and to conceal, rather than reveal, 
what makes science such a fascinating and a truly creative human en
terprise.

28 T. K uhn, w h ose  earliest w ritin gs w ere about th e  phenom enon of d iscov
ery has had som ething h elp fu l to say about th at in  h is O bjectiv ity , Value  
Judgem ent and T heory Choice, in: T he Essential Tension, Chicago, 1977.

I. B. Cohen, F ranklin  and N ew ton , “T he A m erican P hil. Soc.”, Philadelphia, 
X X V I (1956), 657, p. 190.


