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For more than three centuries scientists, historians, and popularizers of science have been repeating
the claim that Copernicus “dethroned” earth from its “privileged” central position in the universe.
However, a survey of pre-Copernican natural philosophlgich viewed the earth as located in a
cosmic sumpand of Copernicans’ own account of the axiological meaning of the new heliocentric
astronomy(which exalted earth to the dance of the stalsmonstrates that the clicladout earth’s
“demotion” is unwarranted and fit to be discarded. 01 American Association of Physics Teachers.
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I. INTRODUCTION: THE NEED FOR JANITORIAL someone who believes in a flat earth. If we're comparing
WORK educated people with educated people, however, we can
readily show how Aristotle in the fourth century B.C. taught

The main concern of this paper is the kind of thing thatthat the earth is spherical, and how Eratosthenes at the be-
happens to some perfectly good physical theory when it iginning of the second century B.C. devised a method for
interpreted, either by experts or by popularizers, in an unrigealculating, pretty accurately, the circumference of the
orous or uninformed manner to mean something that it doespherical eartf.
not mean. A familiar example of this phenomenon is how But that second claim of Agent Kay iNlen in Black the
Einsteinian relativity theory is seized on by those who wish,one about us no longer “being the center of the universe,”
in  whatever realm—moral, psychological, or evenwill take a little more effort to put into the dumpster—and a
physical—to support the claim that “everything is relative.” little more time—simply because it is still so firmly attached
Richard Feynman, to mention only one stellar example, hag ordinary, respectable, even reputedly scientific ways of
dealt dryly and decisively with what he calls the “cocktail- thinking about the history of astronomy.
party philosophers” who promote this interpretation of rela- et me invite a moment of reflection: How often have you
tivity. There is “nothing deeper in most of the philosophy heard or read that Copernicdethronedhumankind by re-
which is said to have come from the theory of relativity,” moving earth from the center of the universe? It is a claim
asserts Feynman, “than the remark that ‘A person |q0kS dlf'[hat one hears not 0n|y in Ho||ywood B-movies but also
ferent from the front than from the back;™ however, in fact, from more scientifically reputable sources. Most high school
as far as physics is concerned, “it is not true that ‘all iSscience texts seem to say so, as do many university-level
relative.” _ o _ “Astronomy 101" syllabuses.Anyone writing on the history

In & similar manner | would like to invite scrutiny—and, of science as it relates to human value seems obliged to say
ultimately, rejection—of what | will argue is a nontrivially g jncluding prominent scientists who authoritatively inter-
erroneous interpretation of another, much earlier developy et that history for a wider public. In 1973, in one of a series
ment in physics and cosmology: the Copernican revolutiongg plic lectures marking the 500th anniversary of Coperni-
In doing so I shall be attempting, in my function as an intel-¢,g's irth, Theodosius Dobzhansky declared that, with Co-
lectual historian, to perform a bit of janitorial work that | pernicus t’he earth was “dethroned from its presu’med cen-
hope may be of use to the community of physicists and befjiry and preeminence® Perhaps most famously of all,
yond. In short, | shall try tdeginto sweep away what | call -~ ’sagan described Copernicanism as the first in a series of
the great Copernican clichevhich for a good number of «5reat Demotions ... delivered to human pride And the
years, even centuries, has been cIutterln_g up our understan sme general claim continues to be repeated year by year,
ing of the history of astronomy, and of history generally. —hether in popular accounts or in the writings of the most

In its most popular _form, th.e erroneous claim | wish 0 |0amed scientists, as for example in the pronouncement of
tackle often appears side-by-side with yet another one that fitain’s Astronomer Royal, Sir Martin Rees: “It is over 400
will mention just in passing, and only with reference to its years since Copernicus déthroned the Ear.th from the privi-

expression beyond scientific circles. In the 1997 Hollywoodiy oy position that Ptolemy’s cosmology accordecPit.ate
science-fiction movie callet¥en in Black the main charac- in 1999, amid the pseudo-millennial exuberance that en-

}ter, I,ngenitnK?Z/t,hwho |S;T:ea;(i|hng hnl;\r/n?mt)i’s tattr(]empti;c; S?fert‘dgglfed_ the closing days _of_ that year, the _then-Chair of Fhe
S€ell against 'the scum ot the universe, " at oneé po €S O istorical Astronomy Division of the American Astronomi-
chart human progress by declaring that 500 years ago every Society was asked to nominate a “Top Ten” list of As-

?hnee(;{gr?'ye %hgfl %htgal}ntir\]/irigrth was flat, an@) that we were tronomical Triumphs of the Millennium—and placed at #3
: spot the following:

The first of these two claims is really very easy to dispose
of—paceGeorge and Ira Gershwin, who wrote, in a popular We are not the center of the
song, “They all laughed at Christopher Columbus / When he 5ol AR SYSTEM(Copernicus, 1500...
said that the world was round.” In fact | do not doubt that . 7
some of Columbus’s contemporaries might have thought that YNIVERSE (Digges[1576])
the earth was flat. On the other hand, I'd lay even odds thato complete this miscellaneous sampling, | share an instance
within a 10 mile radius of where you live you could find that caused me particular dismay. In October of 28I, &
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Telescopepublished a review of my own anthologthe  awareness, speaking figuratively, and was making, perhaps
Book of the CosmosThe review was illustrated with the with a touch of self-irony, a statement about thegportance
famous heliocentric diagram from CopernicuBe revolu-  of the place.
tionibus orbium caelestiumgccompanied by a caption pro-  Now, in underlining this distinction, | am not of course
vided by the magazine's editors. Copernicus, the captiomlenying that a geocentrigtightalso be an anthropocentrist.
stated(in part echoing Sagan“was the first to push human- I'm simply making the crucial preliminary point that literal
kind off its pedestal of being the center of the universe. Sucland figurative meanings don’t necessarily coincide, and that
a celestial demotion did not go over well in religious a critical understanding of the history of geocentrism, as well
circles.” as of the rejection of geocentrism, ought to begin by observ-
My purpose in citing all these examples—by peopleing the difference. At a subsequent stage of my argument |
whom | hold in high regard—is to illustrate the sheer perva-shall support the further claim that, for most pre-Copernican
siveness of the great Copernican clichgich has been re- philosophical and astronomical authorities, geocentrism did
peated so often, and by such respectable voices, that it is nomot in fact entail or even accompany claims about earth’s or
virtually a part of everyone’'s mental furniture. That, of humankind’s preeminent importance.
course, is the nature of a clichke is a statement whose very  In short, the great preponderance of evidence | have ex-
frequency of repetition results, independent of its truth oramined suggests that the equation of pre- and anti-
falsehood, in its being repeated yet again. As this definitiorCopernicangeacentrism withanthropaentrism, in spite of
concedes, not all cliclseare necessarily false. However, my how frequently it continues to be reasserted, is historically,
janitorial task here is to try to clear away a clictwatis  philosophically, and scientifically untenable. There neither is,
false—and, | believe, harmful. The job will divide itself into nor in the unfolding of Copernicanism has there ever been,
three main shifts(1) an explication of the nature, terms, and any necessary correlation between literal, geometric central-
assumptions of the clichigself; (2) an examination of some ity and “centrality” in the figurative sense of “importance”
of the features of pre-Copernican physics and cosmologyr “prominence.” The affirmation of one does not entail an
with illustrations of how they have been misrepresented oaffirmation of the other, nor does tlteenial of one entail a
misunderstood; and3) an overview of how Copernicans’ denial of the other.
own conception of their accomplishments runs counter to
more modern interpretations of the meaning of Copernican-
ism. These will be followed by further reflections on the lll. ARISTOTLE'S PHYSICS AND THE MEANING
clichés origin and future. My assumption in attempting theseOF EARTH'S LOCATION
tasks is that, if professional physicists and astronomers can
be made aware of the fallacy of the clighlen its days may
be numbered.

Before turning to Copernicus and his immediate heirs, let
us briefly review some of the assumptions upon which Ptole-
maic, pre-Copernican cosmology rested. A glance at one as-
pect of Aristotelian physics will lead us immediately to an-
i other distinction that modern interpreters often fail to
Il. THE NATURE OF THE CLICHE observe.
| have already illustrated fronsky & Telescopeand the

The great Copernican clichie premised upon an uncriti- H.A.D. Newshow we tend to drop the preposition “at” or
cal equation ofgeacentrism withanthropaentrism. It pre- “in” when describing geocentrism: We say, “for Ptolemy,
sumes that, by removing earth from a physically and geoearthwasthe center of the universe.” I'm not just splitting
metrically central location in the universe, Copernicushairs here. Technically, Aristotle and Ptolemy diot believe
removed humankindanthropos, inhabitant of this earth, that earth twasthe center of the universe.” Rather, the uni-
from its metaphysicallycentral place in the cosmos. versehad a centerpoint; and eartlper accidensas Aristotle

We shall be assisted in observing the distinction betweemight have said, had he spoken Latwas so located thats
geocentrism and anthropocentrism if we likewise carefullycenterpoint coincided witthe universe'zenterpoint? It is
distinguish betweeltiteral and figurative For example, we quite understandable that we should ignore this distinction or
are already speaking figuratively when we say that Copernifeel that it is merely trivial, given our tendency to read New-
cus removed earth from the center of the universe—for, litton back into pre-Newtonian physics. For Newton—and also,
erally, earth wasn't there to start with, and, whatever earth’sndirectly, for Einstein—itis the earth, the mass, that draws
location, Copernicus didn't actually move it! In some re- objects towards its own center. But for Aristotle, the ten-
spects, of course, this trope is innocent enough, and I'm nadency of heavy things to fall down resulted not from the
objecting in principle to figurative language. But as I'll try to location of a certain mass but rather from the influence of the
show shortly, we risk serious confusion unless we exercisécation itself, in this case the central location—and | mean
caution in moving from the literal to the figurative. Geocen- not the center of the earth as such but the ceptipd It is
trism is primarily a term ofiteral denotation: Ptolemy’s cos- that centraplaceitself, not a massive body, that draws heavy
mology is called geocentric because he thought that the earthings to itself. As Aristotle says in Book 4 of thHehysics
stood literally, geometrically, at or in the center. But place itself “exerts a certain influencé”And it is merely
anthrgpocentrism—Ilikeethnaentrism andeurccentrism—is  the fact that earth is composed of the heaviest elelfeamth
a term whose primary denotation is figurative and axiologi-being heavier than the other three: water, air, and fire, in that
cal: To call an American eurocentric is to say that his or herorde) that explains why the body on which we live is mo-
value system is culturally “centered on” that of Europe tionlessin the center of the universe. In this sense, then, very
(whatever that might meanThe first time | ever visited strictly speaking, we shouldn't even call the Aristotelian/
London, England, | was given a tour by a proud LondonerPtolemaic cosmology “geocentric,” but rather something
who pointed out Piccadilly Circus to me and announcedlike “centro-centric,” though | have no great expectation that
“And that is the center of the universe.” He was, with full this term will catch on.
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Aristotle’s literal, physical explanation for why earthas  spheres encircle and that, as for place, lies in the center—is
or in the center of the universe has profound consequencetie most material and coarsesignobilissima of all
consequences that almost uniformly run counter to the intefbodies.”’” Moreover, based on a consistent extrapolation
pretations implied by the great Copernican clickeit has from this view, the Middle Ages conceived of hell as being
been disseminated throughout histories of western cosmolecated at thesery center, and therefore coincident with the
ogy since the late 17th century. In most medieval interpretacenter of earth. In Dante®ivine Comedyaccordingly, we
tions of Aristotle’s and Ptolemy’s cosmology, earth’s positionfind the Inferno, hell itself, in the earth’s inmost core, at the
at the center of the universe was taken as evidence not of itery midpoint of which, in keeping with Aristotelian physics
importance but(to use a term still in circulationits  as well as with poetic justice, appears Satan: not dancing in
grossnes$? One of the clearest expositions of this idea isflames—for the element of fire belongs in another place—
found in the writings of the great Jewish philosopher Mosedut frozen, immobile, in ice” .
Maimonides (1135—1204 After drawing various parallels ~ To summarize, pre-Copernican cosmology pointed not to
between the universe as a whole and an individual bodythe metaphysical or axiological “centrality” but rather to the
Maimonides nevertheless cautions that there are differencé§eer grossness of humankind and its abode. In this view, the
that undermine any simple analogy between macrocosm arfRprth appears as a universal pit, figuratively as well as liter-

microcosm. One of these differences relates to the place ar@lly the world's low point. As C. S. Lewis puts it, the medi-
importance of the center. eval model is in fact not anthropocentric but

Living creatures endowed with a heart have it
within the body and in the midst thereof; there it
is surrounded by organs which it governs. Thus it
derives a benefit from them, for they guard and
protect it ... .The reverse occurs in the case of
the Universe The superior part encompasses the
inferior parts ... . While it influences all that is
contained within, it is not influenced by any act
or force of any material being. There is, however,
some similarity[between the universe and mjan
in this point. In the body of animals, the organs
more distant from the principal organ are of less
importance than those nearer to it. Also in the
universe,the nearer the parts are to the centre,
the greater is their turbidness, their solidity, their
inertness, their dimness and darknesecause
they are further away from the loftiest element,
from the source of light and brightness, which
moves by itself and the substance of which is the
most rarefied and simplest: from the outermost
sphere. At the same ratio at which a body is
nearer this sphere, it derives properties from it,
and rises above the spheres beloW?it.

“anthropoperipheral.*® This negative view encompasses, fi-
nally, not only ancient and medieval Arabic, Jewish, and
Christian writers, but also many prominent voices that we
usually associate with Renaissance humanism, both before
and after the time of Copernicus. Giovanni Pi¢b463—
1494, even within a work that acquired the titf@ration on
the Dignity of Man(1486), refers to our present dwelling
place the earth as “the excrementary and filthy parts of the
lower world.”?® And a quarter century after the publication
of De revolutionibusin 1568, Michel de Montaigne takes up
the same theme once more, declaring that we are “lodged
here in the dirt and filth of the world, nailed and rivetted to
the worst and deadest part of the universe, in the lowest story
of the house, and most remote from the heavenly af¢h.”
But what do we discover when we turn from this rich and
thickly woven background to the work of 20th century his-
torians of science? How surprised might Pico and Montaigne
be to read Morris Kline's confident declaration that one of
the “prevailing doctrines of Christianity” in the time of Co-
pernicus and Kepler was the “comforting dogma” “that man
was at the center of the universe; ...the chief concern of
God,” and “chief actor on the central stagé”Can we avoid
the conclusion that what truly appears as the prevalent view
in the Middle Ages and beyond, of this earth as “the excre-

mentary and filthy parts of the lower world,” flatly contra-

This view of our place in the universe undergirds Mai- . . :
monides’ subsequent warning in the same work that we mugicts the now-standard assertions of Kline and so many oth-
Grs who perpetuate this great Copernican cliclizefore

not “think that the spheres and the angels were created fo ressing this conclusion, however, let us consider some of
our sake” (p. 276. In the earlier words of Proclugt12— Fh c g t h I '
485), “man is ... a ‘being of farness’: ‘living at the end of the € Lopernicans themselves.
Whole, and farthest from theiti.e., real things we have a
gross and defectuous perceptior™” _ V. COPERNICANISM AND THE EXALTATION OF

A fuller survey of ancient and medieval Arabic, Jewish, T4 EARTH
and Christian thought—for which there is insufficient space
here—would reinforce this axiological dimension of cosmol-  In contrast with Maimonides, Dante, and Pico, Copernicus
ogy. Upwardis the direction of improvement and rising im- himself may be seen as “exalting” the position of human-
portance(within Christianity, for example, Heaven isp;  kind in the universe. Most famously, in the letter to Pope
Christ rises from death and into Heaven; the spirits of the Paul 11l with which he open®e revolutionibus Copernicus
devout areexaltediterally, “lifted high"—and so on). By  tells how “it began to irritate me that the philosophers ...
contrast,downward toward the center, is the direction of could not agree on a more reliable theory concerning the
deterioration, corruption, and the grave. In this sense, amotions of the system of the universe, which the best and
Martianus Capell&fl. 410—439 points out in his cosmologi- most orderly Artist of all framed for our sakgpropter
cal writings, earth is “in the middlend at the bottorhpo- nosl.” 2 As Fernand Hallyn comments in his study of Coper-
sition in the universé® As the Arab geographer Al-Biruni nicus and Kepler, “if man is the beneficiary of the world, his
(973-1048 states, “in the centre of the sphere of the moonprofound ‘centrality’ remains, wherever he is physically lo-
is the earth, and this centre is in reality the lowest paft.” cated. ... Copernicus’ universe ... remains from this perspec-
Thomas Aquinas, the greatest of medieval Christian philosotive profoundly anthropocentric® The contrast with Mai-
phers, declares that, “in the universe, earth—that all thenonides’ warning more than 300 years earlier not to “think

1031 Am. J. Phys., Vol. 69, No. 10, October 2001 Dennis R. Danielson 1031



that the spheres and the angels were created for our saketc., this truly seems to me to be a simple perception of ours
could hardly be clearer. Over the past century a handful oand a manner of speaking only for our conveniente.”
other scholars have in their own ways drawn attention to From this and other such correspondence, it is clear that
medieval geocentrism’s non-anthropocentric character or t&alileo is interested in overthrowing not Scripture itself but
anthropocentric tendencies within CopernicanfStbut their  rather a hidebound Aristotelian interpretation of it. And one
arguments, however robust, have apparently simply not regf the things about that interpretation that he undermines is
istered in either the popular or the scholarly scientific mind.precisely the uncomplimentary and cosmically isolated status
So let us examine Copernicanism’s exaltation of us andhat Aristotle and the followers of Ptolemy ascribe to the
our earth against the backdrop of medieval assumptions th&arth. By contrast, Galileo’s version of Copernicanigro-
| have already sketched—assumptions whereby we find oumotesearth and its inhabitants to a role of participation and
selves in a sort of cosmic sump here in the center of theeciprocation within the cosmic scheme. For exampl&idx
universe. If we probe the textual record of Copernicanismereus Nunciugl610 Galileo explicitly presents his account
we can see what both it and its opponents took to be theiof earthshine—of how the earth sends light to the moon just
ideas’ axiological implications for the issue of our cosmicas the moon shines upon the earth—as entailing community
location. Consider first the famous 1536 letter by Nicholasand commerce between these two heavenly bodies, as indeed
Schinberg that prefixes thBe revolutionibusin which he  between two stars: “The earth, with fair and grateful ex-
encouraged Copernicus to communicate his cosmology tohange, pays back to the moon an illumination like that
other scholars. In Copernicus's cosmology, &uherg sum-  which it receives from the moon®® Furthermore, Galileo
marizes, “the sun occupies the lowest, and thus the centraWrites, this account militates against “those who assert, prin-
place in the universe® The logic of this phrase is signifi- cipally on the grounds that it has neither motion nor light,
cant: Note that the place occupied by the sutowest and  that the earth must be excluded from the dance of the stars.
therefore central, not the other way around. We may als&or ... the earth does have motion, ... it surpasses the moon in
speculate that Copernicus might thus have felt a considerabl¥ightness, and ... it is not the sump where the universe’s filth
degree of awkwardness, initially, in placing the sun in thisand ephemera collect*
low location previously occupied by the lowly earth—and The same idea is repeated with great force and clarity
even perhaps that he is compensating for this apparent dgwore than 20 years later in Galiledialogo, in which his
motion of the sun when, in his famous “hymn,” he so poeti- Spokesman Salviati declares: “As for the earth, we seek ... to
cally (but also with an appeal to practicalitdescribes the €nnoble and perfect it when we strive to make it like the
restationing: celestial bodies, and, as it were, place it in heaven, from
whence your philosophers have banished®it"Your phi-
losophers,” in this case, of course, are the sorts of Ptolemaic
astronomers who, according to the almost unanimous ac-
count of historians of science for at least the past century,
placed earth “on a pedestal” at the center of the world. How-
ever, contrary to the oft-repeated claim that ancient and me-
dieval geaentrism placed the earth and humankind in a po-
sition of supreme or privileged importance in the universe, it
is heliocentrism, the new cosmology of Copernicus, that
truly construes the place of humankind as one of promi-
nence. In Ptolemaic cosmology, the place of earth is both low
and lowly. But, in contrast, the cosmology of Copernicus and
My own suspicion is that this strenuous revaluing and re-Galileo is, in more senses than ongpity.
furbishing of the center, complete with “royal thronéN.B. Kepler’'s views are likewise strikingly anthropocentric. For
the serious play on words: “tanquam $olio regali Solres-  Kepler, the center position would be downright dull—and |
idens ..."), was such a dazzling success that we have evealon’t mean just lacking in luminosity. He argues that, be-
since been blinded to how Copernicus’s predecessors trulgause “man” was created for contemplation, “and adorned
viewed the central location. and equipped with eyes, he could not remain at rest in the
Consider another letter, one about Galileo written by Carcenter. On the contrary, he must make an annual journey on
dinal Bellarmine in 1615, almost 80 years later than@eh this boat, which is our earth, to perform his observations. ...
berg’s. Bellarmine addresses the familiar issue of whetheThere is no globe nobler or more suitable for man than the
the Bible itself dictates a geocentric view. But looking be-earth. For, in the first place, it sxactly in the middl®f the
yond that issue and, keeping in mind geocentrism’s evidenprincipal globes .... Above it are Mars, Jupiter, and Saturn.
uncomplimentary implications for the status of the earth, weWithin the embrace of its orbit run Venus and Mercury, while
notice how these infuse Bellarmine’s language. Both theat the center the sun rotate¥2"This is clearly a complete
Church Fathers and the modern commentators on Scripturegconceptualization of what it means to be in the center. To
Bellarmine says, agree “in the literal interpretation that theexercise or actualize their divine image properly, humans
sun is in heaven and turns around the earth with great speeghust be able to observe the universe from a “central” but
and that the earth igery far from heaveland sits motionless dynamic and changing point of view conveniently provided
at the center of the world?® Surely “very far from heaven” by what Kepler sees as this optimally placed orbiting space
is a long way from conjuring up any picture of a throne or astation of ours. And for him, therefore, only with tlaoli-
pedestal! Similar language is echoed by Galileo in what aption of geocentrism may we truly say that we occupy the
pears to be his response to Bellarmine. Here Galileo supportsest, most privileged place in the universe. Indeed, so con-
a less literalistic reading: “In regard to placing the sun invinced was Kepler of the superiority of humankind'’s station
heaven and the earthutside it as Scripture seems to affirm, here on earth that, charmingly, he expressed a certain pity for

And behold, in the midst of all resides the sun.
For who, in this most beautiful temple, would set
this lamp in another or a better place, whence to
illuminate all things at once? For aptly indeed do
some call him the lantern—and others the mind
or the ruler—of the universe. Hermes Trismegis-
tus calls him the visible god, and Sophocles’
Electra “the beholder” of all things. Truly in-
deed does the sun, as if seated upon a royal
throne, govern his family of planets as they circle
about him?’
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those(he thought who dwell on Jupiter, and theorizes that, (1) First, from the vileness of our earth, because it con-

in the divine plan, the Jovians, so that they won't femd  sists of a more sordid and base matter than any other part of

envious of us earth-dwellers, are granted a few extra moonthe world; and therefore must be situated in the centre, which

by way of compensation: “Let the Jovian creatures, thereis the worst place, and at the greatest distance from those

fore, have something with which to console themselves. Lepurer incorruptible bodies, the heavens.

them even have ... their own four planet§.” | answer: this argument does suppose such propositions
So again the question arises: How does what Copernicarfser grounds, which are not yet proved, and therefore not to

and pre-Copernicans actually wrote square with the probe granted as

nouncements of modern commentators? Where does it leav

the repeated claim(in the approving words of Sigmund (

;ﬁ‘ﬂgv:’?owhitgr?t v\(/): traagéiocz?ggns\:\/iphum‘iﬂléln?};mgal\(/)ef (2) That the earth is of a more ignoble substance than any

Copernicus?®® How does it harmonize with the same tale as other planets, consisting of a more base and vile matter.

told more recently by Carl Sagan and again by Terrence Dea(-?’) That the center is the worst place.
con, who says that “Since Copernicus first suggested thadll of which are (if not evidently falsg yet very uncertairi?
Terra Firma might not be located in the center of the cosmos, However, by the mid-1650s or shortly thereafter, some
most of the remaining vestiges of human specialness hawariters can indeed be found associating geocentrism with
come into doubt?® | suggest that Copernicus and Galileo human self-importance. Among these are Cyrano de Berg-
and Kepler themselves, if we but read them, undercut therac, who protests “the insufferable pride of humans,” and
fundamental assumption of such pronouncements, either thdhomas Burnet, who as it were retaliates by referring to our
central location equates with human specialness, or that loggrth as an “obscure and sordid particf.But it is the great
of central location equates with loss of human specialness.French popularizer of Copernicanism Bernard le Bouvier de
Fontenelle who most powerfully asserts the negative axi-
, ological implications of the new cosmology: In his famous
V. ORIGINS OF THE CLICHE Entretiens sur la Pluralitedes Mondesthe lady in the dia-
) ) logue, upon hearing about the heliocentric model, declares
If so many prominent medieval authors and such authoriy,a¢ Copernicus, had he been able, would have deprived
tative early modern spokespeople for heliocentrism underagrth of the moon just as he has deprived it of all the other
ming that eql_Jatio_n of geocentrism al_nd a_nthropocentrism—manets, for she perceives, she says, that he “had no great
and if Copernicanism creates the exhilarating prospect of oUtindness for the earth.” Yet Fontenelle’s own character re-
species inhabiting a star, a planet, a place no longer “eXpjies to the contrary by praising Copernicus: “I am ex-
cluded from the dance of the stars—then how did the greayremely pleased with him ... for having humbled the vanity of
Copernican clichearise? | do not yet have any definitive mankind, who had usurped the first and best situation in the
answer to this question. It is much easier to expose factug|niverse ™ This interpretation of Copernicanism became
error than to account for motivation. | have no doubt that, forihe standard and apparently unquestioned version of the En-

many, the exhilaration translated into bewilderment. O”Qightenment, as magisterially summarized by Goethe:
thinks of John Donne’s oft-quoted lament, “'Tis all in pieces,

all coherence gone;” or Pascal's “The eternal silence of Perhaps no discovery or opinion ever produced a
these infinite spaces frightens me;” or Robert Burton's hu- greater effect on the human spirit than did the
morous but frustrated roundup of the cosmologists of his  t€&ching of Copernicus. No sooner was the earth
day: “the world is tossed in a blanket amongst them, they ~ ecognized as being round and self-contained,
hoist the earth up and down like a bafi”"Moreover, perhaps than it was obliged to relinquish the colossal
bewilderment and loss of security have been interpreted, un-  Privilege of being the center of the univerte.
derstandably, as loss of specialn&sBut it is worth pointing And from Goethe and the Enlightenment to the present
out that the security, even coziness, of the medieval universinere has been, in more senses than one, almost no looking
(of which there were varying versionsdoes not by itself back.
justify our reading human haughtiness or vanity into that How might we account for the genesis of this interpreta-
cosmology. One can be cozy in a humble basement suite. Ation and for its manifest success in driving out all others? |
acquaintance recently told me the story of his small familyhave already mentioned, in connection with Copernicus’s
moving out of such a dwelling and into a new spacioushymn, my suspicion that once the center was seen as being
house. And he recounted how he had wept, because that littccupied by the royal sun, that locatidiid appear to be a
suite had been so filled with joy and had played such awery special place. Thus we anachronistically read the physi-
important role in the unfolding of his marriage and of his cal center’s post-Copernican excellence back into the pre-
young family’s life together. Copernican world picture—and so turn it upside down. But |

| am also not yet able to pinpoint exactiyhenthe cliche also suspectthough can’t yet provethat the great Coperni-
first appeared, though | would venture that it arose some timean clicheis in some respects more than just an innocent
in the decades after 1640. In that year John Wilkins, perhapsonfusion. Rather, it functions as a self-congratulatory story
the greatest English apologist for Copernicanism in the midthat materialist modernism recites to itself as a means of
17th century, explicitly acknowledges that heliocentrismdisplacing its own hubris onto what it likes to call the “Dark
stands in opposition to those geocentrists who argue from thages.” When Fontenelle and his successors tell the tale, it is
premise that the central position is the universe's worstlear that they are making no disinterested point; they make
location: no secret of the fact that they are “extremely pleased” with

the demotion they read into the accomplishment of Coperni-

The second sort of arguments taken from natural philosoeus. But the trick of this supposed dethronement is that,

phy, are principally these three. while purportedly rendering “Man” less cosmically and
metaphysically important, it actually enthrones us modern
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E) That bodies must be as far distant in places, as in nobil-
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“scientific” humans in all our enlightened superiority. It de- when surely we must continue to address that compelling
clares, in effect, We're truly very special because we've and still open question: Whas our place within this dance
shown that we're not so speciaBy equating anthropocen- of the stars?
trism with the now unarguably disreputable belief in geocen- Finally, |1 would like respectfully to point out that those
trism, such modern ideology manages to treat as nugatory avho wish to remain adherents of the view that Copernicus
naive the legitimate and burning question of whether earth ofdethroned” humankind are possibly, and perhaps ironically,
earth’s inhabitants may indeed be cosmically special. Insteadow in the position of those who once clung to the
it offers—if anything at all—a specialness that is cast inAristotelian/Ptolemaic model even after having the opportu-
exclusively existential or Promethean terms, with humankincity to observe, through Galileo’s telescope, the moons of
lifting itself up by its own bootstraps and heroically, though Jupiter, the phases of Venus, and the spots on the surface of
in the end pointlessly, defying the universal silence. But | anthe rotating sun. Such sights no doubt unsettled some deeply
suggesting that such suppression or evasion of the larger isagrained and very widespread ways of thinking. But, scien-
sue of teleology ought to be recognized as lacking historicaltifically, the unsettling was not the issue; nor could the ob-
philosophical, or scientific warrant. served evidence be refuted by the mere claim that “everyone
Not that everyone has evaded such questions. There agnows otherwise.” Today, it seems, “everyone knows” that
pear actually to be an increasing number who unapologeti€opernicanism was a demotion for humankind, a denial of
cally carry the torch for this “rare earth,” to echo a recent earthly and human specialness in the universe. However,
prominent book titlé® And for me, the words of Michael against this conventional view | have offered an array of
Polanyi almost half a century ago still strike a chord: Scien-disconfirming evidence. And my simple janitorial appeal to
tific “objectivity” as “exemplified by Copernican theory ... those who still cling to the great Copernican clicisethat
does not demand that we estimate man'’s significance in thiney themselves now undertake to rescue and refurbish it, or
universe by the minute size of his body, by the brevity of hiselse abandon it to the dumpster of discredited ideas.
past history or his probable future career. It does not require
that we see ourselves as a mere grain of sand in a millioACKNOWLEDGMENTS
Saharas. ... It is not a counsel of self-effacement, but the very
reverse—a call to the Pygmalion in the mind of mdf.” | wish to record my gratitude for the privilege of deliver-
Such an account of scientific objectivity, this Pygmalion ining an earlier version of this paper as an invited plenary
the mind, may in the end prove compatible with what somdecture to the combined meeting of the American Astronomi-
physicists and some nonphysicists would see as a quest f6&! Society and the American Association of Physics Teach-
meaning that transcends the physical. But even at the physg's in San Diego, 11 January 2001. And sincere thanks to
cal level, so far Copernicanism’s reinterpretation of earth as ¥irginia Trimble for helping make that possible. For good
star need not be seen as a demotion or dethronement. &¢lvice and useful leads | would also like to thank Janet
Hans Blumenberg has proposed, our “cosmic oasis"—“thisDanielson, Steven Dick, Tzvi Langermann, Jim Lattis,
miracle of an exception, our own blue planet in the midst ofRachel Poliquin, and Jean-Louis Trudel. My research was
the disappointing celestial desert—is no longer ‘also a stargupported in part by the Social Sciences and Humanities Re-
but rather the only one that seems to deserve this ndme.” search Council of Canada.

Richard P. FeynmanSix Not-So-Easy PiecegAddison-Wesley/Helix

VI. THE FUTURE OF THE CLICHE Books, Reading, MA, 1997 pp. 73—76.
2See Aristotle Physics296b-297a; iriThe Works of Aristotleedited by W.

| don't intend to conclude this paper merely by sounding D- Ross(Clarendon, Oxford, 1930Vol. 2; and R. Osserman’s account of

an emotional or meditative note about our place in the uni- Eratosthenes in Ossermd®petry of the Universe: A Mathematical Explo-
P : ration of the CosmogAnchor, New York, 1995 pp. 10—15.
\F/)(Zlﬁ?),f ttri:ce)u(?gslnkl]c?rr):elltt)ldsyc\l\?ﬁrcfghsrz|Irr?§tet2Igll(l (S)ﬂfgﬁ((j)é:?/;rs%my standard Internet search using the terms “Copernicus AND dethrone”
. MR B - or “Copernicus AND pedestal” will present numerous examples.

I have not forgotten that my main role here is jath”_aL And “Theodosius Dobzhanskylan's Place in the Universe: Changing Con-
yet, after all, to sweep away the great Copernican clighie cepts edited by David W. CorsoiiUniv. of Arizona College of Liberal
require the efforts of more than just one custodian. So you Arts, Tucson, 197 p. 80. Compare Jgen HamelNicolaus Copernicus:
could say that | have tried to assemble brooms for others to-eben, Werk und WirkungSpekirum Verlag, Heidelberg, 1994p. 300:
use. These include careful distinctions between literal and 2'¢ Entthronung’ des Menschen, die mit der Verdgung der Erde aus

fi ti hysical d taphvsical tri d anth der Weltmitte erfolgte, war erst der Beginn der Relativierung der Stellung
Igurative, physical and metapnysical, geocentric and antnro-y.« menschen im Kosmos.”

pocentric. They also include the simple but powerful tools scar saganpale Blue Dot(Random House, New York, 1984p. 26.

we acquire when we actually read the writings of those aboutmartin ReesBefore the BeginningAddison-Wesley/Helix Books, Read-
whom historical pronouncements are made, and when weing, MA, 1998, p. 100.

take care not to readackinto those writings later physical 7\N/if9inisangmg'go“oA(;”0n0mical Triumphs of the Millennium,” H. A. D.
theories—as in the example of the error of seeing Aristotle’s, WS> = - ,

earth as constituting a Newtonian mass. In addition, along gé‘f'ggc(‘zggéendzen' Cosmology Through the Ages,” Sky Teleka0
with trying to prpwde some brooms, | have suggested €891 this paper | consciously refrain from using the familiar term “Coperni-
sons why the clicheleserves to be swept away. It nontrivi- can principle,” simply because it admits such a range of definition. If it is
ally misrepresents the pre-Copernican worldview. It impedes used merely to imply that geometrically—either, for example, in Newton-
a critical evaluation of what may be the hidden “te|eo|ogy” ian space or in Einsteinian spacetime—there is no uniqug cosmic center-
of materialist modernism. And perhaps most corrosively, point, then | have no objection to it. The great Copernican clibbevever,

: . - : can be seen in pattwould argug as involving an invalid extrapolation of
it creates the false impression that cosmology since . .. - Copernican principle.

Copermcus—or even science gene_\ral_ly—_has Stead"y anﬁlSee Galileo’s concise account of the Aristotelian view of the relationship
unambiguously demonstrated the insignificance or meta-petween the center of the earth and the center of the universe: “The mo-

physical “noncentrality” of human life within the universe— tion of heavy bodies is directly toward the center of the universe, and it
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happensper accidensghat this is toward the center of the earth, because?CopernicusOn the Revolutionsedited by Jerzy Dobrzycki, translated by

the latter coincides with the former and is united to ibtalogue Con- Edward RosertJohns Hopkins U.P., Baltimore, 197§. xvii. (The origi-
ceming the Two Chief World Systenimnslated by Stilman Drake, 2nd Nl phrase is: “Solem imum mundi, adeoque medium locum obtingre.”
ed. (Univ. of California, Berkeley, 1967 p. 34. Ec;pg:)n;gxssDe1r$\7/0Iut|0n|bu51.10; excerpt as translated The Book of

VAristotle, Physics Book 4, p. 208b; inThe Works of Aristotieedited by ZCardinal Rogén Bellarmine to Foscarifii2 April 1615, in The Galileo
Ross, \Vol. 2. I

1 ; L . Affair: A Documentary Historyedited and translated by Maurice A. Fi-
French intellectual historian Re Brague claims to have found one, only  npocchiaro(Univ. of California, Berkeley, 1989 p. 68 (italics added
one, major medieval figure who does see geocentrism as entailing anthré%The Galileo Affair p. 84 (italics addegl
pocentrism, namely the Jewish theologian Saadia G882—942. How- 30Galileo, Sidereus Nunciuévenice, 1610, folio 15r: “aequa grataque per-
ever, comments Brague, this position “is utterly out of tune with the rest mutatione rependit Tellus parem illuminationem ipsi Lunae, quale & ipsa a

of the mediaeval concert.” See Brague, “Geocentrism as a Humiliation for,_ Luna ... recipit.” . o
Man,” Medieval Encounters, 187—210(1997 3Ybid., folio 16r: “qui eam aStellarum corea arcendam esse iactitant, ex eo
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lander, 2nd ed(Dutton, New York, 1918 pp. 118-119italics addegl secum sentinam, esse demonstrabimus, & naturalibus quoque rationibus
“Proclus,In Platonis Timeaeum Commentayrizdited by E. Dieh(Teubner, sexcentis confirmabimus.”
Leipzig, 1903, pp. 351-352; translated and quoted in Brague, p. 198. 3%Galileo, Dialogug p. 37.
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New York, 1935, p. 252.
S¢Terrence Deacon, “Giving up the Ghost: The Epic of Spiritual Emer-

16Al-Biruni, The Book of Instruction in the Elements of Astrologgnslated
by R. Ramsay WrightLuzac, London, 1934 p. 45.

Thomas AquinasCommentary on Aristotle’s De Cael272 9), Il, xiii, 1 gence,” Science & Spirit10, 16—17.
& xx, no. 7, in Vol. 3, p. 202b of the Leonina edition; translated and 37John DonneAn Anatomy of the WorldLondon, 161}; Blaise Pascal,
quoted by Brague, p. 202. Penses (ca. 1650, from Thoughts translated by W. F. TrottefCollier,

'¥Because ice is solid, not liquid, it is categorized in Aristotelian physics as New York, 1910, p. 78; Robert BurtonThe Anatomy of Melancholy
earth, not water. The fact that Galileo’s experiments with floating pieces of, (1638; Vintage Books, New York, 197,7second partition, p. 57.

ice (Discourse on Bodies in Watet612 challenged this categorization is SCIearly the _“plurallty 9f worlds” debate and the “infinitizing” of th? uni-
. verse in writers as diverse as Bruno and Newton played a major role in
partly what made them so controversial.

19, ) ) ) . occasioning this kind of anxiety.
C. S. Lewis, The Discarded Image: An Introduction to Medieval and Re- 3930hn Wilkins, The Mathematical and Philosophical Wori@ass, London,

naissance Literatur¢Cambridge U.P., Cambridge, 1964. 58. 1970, pp. 190-191.

Giovanni Pico, “Oration on the Dignity of Man,” ifThe Renaissance “Cyrano de Bergerad,es dats et Empire de la lunéParis, 1658 and
Philosophy of Man edited by Ernst Cassirezt al. (Univ. of Chicago, Thomas BurnetTelluris Theoria sacralLondon, 168}, both quoted by
Chicago, 1948 p. 224. The original phrase is “excrementarias ac foecu- Paolo Rossi, “Nobility of Man and Plurality of Worlds,” iscience, Medi-
lentas inferioris mundi partes®pera Omnia loannis PiciBasel, 1493 cine and Society in the Renaissaneeited by Allen G. DebusScience

History, New York, 1972 Vol. 2, pp. 131-162pp. 151, 155
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21 . " . . ernard Le Bouvier de FontenellEntretiens sur la Pluralitales Mondes
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de Montaignetranslated by Charles CottdBell, London, 1892 Vol. 2, by Aphra Behn(London, 1700, p. 16.
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Morris Kline, Mathematics: The Loss of Certainf{Dxford U.P., New in Goethes WerkeHamburger AusgabéChristian Wegner Verlag, Ham-
York, 1980, p. 40; Mathematics in Western Cultur@llen and Unwin, burg, 1960, Vol. 14, p. 81: “Doch unter allen Entdeckungen unteyzeu-
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