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Chapter 5: Doubt and Discovery

Copermicus 1ssued a basic challenge to the medieval-Anstotehan worldview by asserting that the
sarth was just another planst. Alexander Koyre calls the ensumg revolution "the destruchon of
the Cosmos," the rejection of the universe as a closed, fimite, lnghlr ordered system, extendimsg
from a corrupt but wmgue earth on up to the lngher perfection of the stars. Ultimately, thas
challenge was an mmpheit rejection of the old luerarchy of value presented to manlond i1 the
created Cosmos. Yet this lnerarchy was upset in a curniocus way. In the old system the sarth may
have been corrupt, but it was glonously uwmaque as the focus of the unmverse. From this new
perspective, the earth was neither corrupt nor wmoue and had the same status as the other
planets, which therefore could no longer be considered heavenly bodies wathout also according a
divine nature to the earth. How could such a confusing, radical change m wiewpoimnt possibly take
root? Even at the beminming of the 17th century, long after the death of Copermicus, Europe was
ctill secure with a medievahzed Ptolemy-

Arimals, which mowve, have Iimbs and muscles; the earth has no imbs or muscles,
therefore i does not move. I 15 angels who make Saturn, Jupitfer, the sun, eic., fumn
round. If the earth revolves, of must also have an angel in the center fo setf it in
motion; bud only dewrls hve there; o would therefore be a dewl who would tmpart
moticn fo the earth... The planets, the sun, the fived stars, all belong o one speces
— namely that of stars. It seems, therefore, o be a grnevous wrong fo place the
ecoth, which is a sink of tmpunty, among these heavenly bodies, which are pure
and dine things.

Yet, by the end of the 17th century theologians were attempting to do for the post-Copermican
1deas of Newton what Aquinas had done for Anstotle. Copermicus had set the stage, but just as
mnportant were his successors Galileo, Brahe, and Eepler. The 17th century embraced a new

optimi=m regarding the prospects for natural philosophy, a revival of that earher Greek confidence
m the power of the intellect and the potentisl of mathematical reasonme, but now coupled with a
stirring of the empinical spant — honest and vigorous observation and expenmentation.

People were malong better imstruments and better measurements. In particular, Gahleoc Gahls
was malong and using telescopes for astronomical observations. Not smnece Archimedes [with the
possible exception of Leonardo Da Vinel| had someone taken observation and expenmentation so
ceriously. Gahleo's approach to natural philosophy was direct. He would doubt anythmmg told
him that he had not yet demonstrated to lus owm satisfaction through direct cbservation,
particularly those neo-Arnstotelian "truths" held by some “traditional” scholars of hus time (1.e.
proponents of hngering medieval scholarship based on mindless appeal to authornty rather than
rational/empirical nquiry]. Galileo had no patience with such thinlang., He would subject such
“truths" to esperimental test, disprove, and then ndicule them and those who supported them.
Although his unmwersity colleapuies were not particularly fond of this techmque, 1t was quite
popular with students.

Even though he contimually attempted to promote the Copermican view because it appealed to hum
philosophically, he was never able to provide any cbservational confirmsationn. Eather he
contnbuted m a major way to the general erozion of the medieval World picture, to the breskdoun
of the sublunary-superlunary dishinction. He directly challenged the divimty, perfection and
mnmutability of "heavenly” bodies.
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In addition to well-known naked-eve stars in

* the constellation Orion (larger star symbols in
LR this diagram), Galileo discerned many others
at % -~ - with his telescope.

L I . All of this was made possible by a major

* - " # " technolozcal brealcthroush, the telescope. Galileo

‘E,, did not imnvent thas device, but he was the first to
- +° " use 1t for serious scientiic purposes. After

observing the mght sky for a few months he
guickly prepared a small monosgraph mm 1610
t entitled Sidermus Nuncus [Sidereal Messenger| n
* & which he described wnth some relizh a sernes of
. observations which contradicted the comfortably
e held but totally unconfirmed conceptions of hus
contemporaries:

¥ 1. The moon could not be a "heavenly” body
» because 1t was ssen to be "imperfect”, to be
marred by mountsins and craters.

2. Many more stars exmsted than could be seen

tn

by the unaided eye. If man was the central
hpure of creation, what purpose or meanming could inwvisible stars have?

Vermus was seen to have phases much hlce those of the moon. This was direct evidence
that Venus circled the sun. An objection to the hehocentric model had been the fact that
phases were notf cbserved for Venus. The changing phases were a major contribution to
the change m bnghtness of this planet as observed wath the naked eye.

(Zalileo was elated to find ancther planet with not just one satellite but four. The moons of
Jupiter were a key 1ssue i the Copernican confroversy because the special role of the
moon was considered to be untidy (all other bodies orbited the sun). Galiles as usual
showed the unthinkable to be commonplace.

In a later publication on the sun he noted that it also was less than perfect, plagued by
tranzient blemiches [sunspots] and thus subjected to change and decay — conditions
hardly appropriate to dmine perfection. Furthermore, by chserving the motion of these
spots across the face of the sun, the rotation of the sun was estabhshed. By analogy the
rotation of the earth seemed to Gahleo not only feasible but mnsscapable.

% LY Fig. ob. Sunspot drawing by Galileo.
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Mone of thess revelabions mmdicated the earth to orbit the sun, however. Such evidence was
requested by Cardinal Bellarmine 1n 1615 who commented that if the hehiocentric theory could be
verified, "then we should have to proceed with preat circumspection 1n explaiming passages of
E-::npture whach appear to teach the contrary, and we should rather have to zay that we did not
understand them than declare an opiruon to be false whach 15 shown to be trus.”

Galleo's reply 1n 1632 to thas and other questions and crificisms was contamed m his "Dhialogus
On the Two Great World Systems" m wlhich he set forth seemmely unassailable arsuments for the
Copernican system over against that of Ptolemy. It was a stinging devastation of Anistotehan
physics posed 1n that uncompromising, offensme manner which he had mastered early 1n his
career. In the controversy with Fome [Bellarmme| the overndmeg question for Galileo was whether
the substance of natural philosophy was to be legislated by authonty
rather than cbservation and mtellectual honesty. For the church,
the question was who had the authonty to interpret scnpture. As
Gahleo found out, the 17th century Church was very capable of
handhng questions of authonty. It 1= mteresting that Gahlec's
ridicule of medieval physics, 1deas sbout motion, etec., was phrased
termes of terrestnial expeniments. He did not apply these new 1deas to
the heavens. There 15 perhaps a himit to how much dogma can be
strpped awsay by a single mdividual. Even for Galileo, 1t seemed only
right, that celestial bodies should follow uniform, circular motion.

Fig. 5c. Frontispiece of Galileo’s Dhalogue On Twao Great World
systems showing Salviati, Segredo, and Simplicio, the three
philosophers whose conversation comprises the text.

Tycho Brahe, a Damcsh nobleman, was another

colorful perscnality who turned his attention to ;‘m‘m
mnproving the science of astronomacal fp‘.*“ -
ocbservations. His worle, begun m 1563, was ih- ! r% |
csignificant to the continmuing philosophical WW |
controversy over world systems as well as i ; ,_"":"'_f""':"' - ?
supplying Johannes Kepler wath a larpe body of
[crucial) data on the changng positions of
plansts relative to the backeround of stars.
Through the mvention of 1mproved 1
measurement devices and techmques, he ' ﬂ_
established a new standard for precizion m . o
astronomical observations. -ﬁ- ¥ :ﬁﬂ #
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Fig. 5d. The larger star in the upper left —r | ‘
represents the “Stella Nowva™ discovered by ' T i T
Tycho Brahe. The diagram is from his own hh?&ﬁ;ﬂﬁﬂhﬁ;ﬁmgﬁ:
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