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The path from antiquity to the present was shaped by the shockwaves from a myriad of
conflicts. Yet one contention stands out among the rest for both the length of the debate and the
intensity of the parties involved: the clash between science and religion. Early scientific
philosophers were devout, and early hypotheses coexisted with Holy Scripture. As scientific
technique and technology matured, however, theories were developed that did not require the
constant control of a Creator. Renowned astrophysicist Neil deGrasse Tyson spoke to this
relationship by stating that the authors of these texts “invoke divinity only when they reach the
boundaries of their understanding”.1 This trend in scientific discovery brought the conflict
between science and religion to its height in the sixteenth century; at this time, the Aristotelian
model of the universe - which claims that the static Earth sits at the center of all planetary orbits was accepted by scientific philosophers and the Catholic Church.2 In the early 1500s, however,
Nicolaus Copernicus furthered a theory that had sat on the scientific sidelines since the third
century: the idea of a heliocentric, or sun-centered, universe.3 Despite the fact that this theory
was grounded in scientific fact, its theological complications were extensive. Progress toward
discovering the universe’s true nature might have lapsed along with the banning of Copernicus’s
revolutionary yet unorthodox work, De Revolutionibus, h ad the mantle not been seized by an
obstinate Florentine scholar who had no difficulty reconciling his own religious and scientific
views. Galileo Galilei, though best known for his trial with the Church, was himself an ardent
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Catholic and remained so until his death. Dava Sobel, author of the Pulitzer Prize-finalist
biography Galileo’s Daughter commented on this paradox, remarking that “for Galileo himself, I
think the conflict was more between science and particular personalities in the Church
hierarchy”.4 The man who precipitated the public conflict between the disciplines of science and
religion also internally epitomized the compromise between them.
The remarkable life of Galileo Galilei began in 1564 in the Italian state of Tuscany. As a
young man, he began his studies at the University of Pisa and became the mathematics professor
at the age of 25 - even without completing a degree. Between lectures, he made contributions
toward the experimental scientific method that would later earn him the title “Father of Modern
Science”.5 Galileo’s most famous experiment - though some historians dispute its authenticity involved the dropping of two metal balls off the Leaning Tower to challenge the Aristotelian
notion that heavy objects fall faster than light ones.6 His results surprised him, as the heavier
object hit the ground first - but only by a few inches attributable to air resistance. Comparatively,
Aristotle had predicted that objects fall at rates proportional to their weight; a ball that is twice as
heavy should fall twice as fast.7 This imperfect, unassuming experiment challenged the validity
of all Aristotelian thought: and he had just begun.
Galileo later left Pisa for a more distinguished position at the University of Padua in the
Most Serene Republic of Venice, where one seemingly inconsequential event would shape the
rest of his life; in 1609, a new Dutch invention called the spyglass found its way to Italy.
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Although Galileo never saw a Dutch glass, he created his own with a description and a basic
understanding of lenses.8 Then Galileo turned his telescope skyward and made observations of
the universe that shook the foundations of astronomy. He saw mountains on the moon, "rough
and uneven, and just like the surface of the Earth itself", contradicting the flawless sphere that
Aristotle described.9 He recorded traveling spots on the sun and the phases of Venus, evidence of
moving bodies and heliocentric orbits. And he discovered four satellites that were perfectly
content to travel around Jupiter, not the Earth, thus disproving aspects of the Aristotelian
model.10 A year after he built his first telescope, Galileo published The Starry Messenger to
relate to the public this most “beautiful and delightful sight to behold”.11 He dedicated the
treatise to his most elite pupil: newly crowned Cosimo II de’ Medici. As Cosimo I had often
compared himself to Jupiter, the Roman king of gods, Galileo found it appropriate to give his
grandson the Jovian moons.12 Shortly after the publication, Cosimo II appointed his tutor
“Philosopher and Mathematician to the Grand Duke”, and Galileo found himself free to study the
universe under the protection of the Grand Duchy of Tuscany.
As Galileo’s fame flourished, however, so did the challenges he was forced to address. In
1611, he visited Rome with near-celebrity status to be awarded one of the highest honors for a
philosopher: induction into the esteemed Lincean Academy.13 Whilst in the Eternal City, Galileo
took it upon himself to defend his discoveries and the subsequent honor of Grand Duke Cosimo
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II. His telescope was received with admiration, and Galileo left Rome with several important
allies, including Cardinal Barberini (the future Pope Urban VIII). With the Lincean Academy as
his publisher and influential figures providing support, Galileo’s works became more brazen. He
published Discourse on Bodies in Water i n 1612, directly challenging Aristotelian physics and
using sunspots to question the immutability of the heavens.14 Not only did the content of Bodies
in Water e nrage Galileo’s contemporaries, but the fact that he published it in colloquial Italian
insulted them. Unable to challenge the validity of Galileo’s scientific arguments, his opponents
turned to a new defense: Holy Scripture.
To Galileo, no discrepancy existed between the universe he observed and the one
recorded in Holy Writ. “Holy Scripture and nature both equally derive from the divine Word, the
former as the dictation of the Holy Spirit, the latter as the most obedient executrix of God's
commands”, he wrote.15 Few of Galileo’s contemporaries, however, accepted this compromise
between the authorities of scripture and nature. One critic went so far as to dub Galileo and his
followers “practitioners of diabolical arts… enemies of the true religion”.16 They quoted the
Bible in their defense, particularly the Book of Joshua, in which the sun is ordered to stop its
movement.
And the sun stood still, and the moon stayed, until the people had avenged
themselves upon their enemies… So the sun stood still in the midst of heaven, and
hasted not to go down about a whole day.17
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Galileo retorted that God had not stopped the motion of the sun, merely its rotation - he argued
that the monthly turn of the sun granted planets their movement (as gravity was yet unknown).
Furthermore, the phrase “midst of heaven” could not be taken as synonymous with noon, as
Joshua would have had time enough to fight his battle in daylight, but rather as the middle of the
planetary orbits - where the Copernican system puts it.18 Although Galileo seemed adroit at
wielding biblical verses in his defense, one major obstacle still prevented his progress: the
Council of Trent. In 1564, the fourth session of the council had made the following decree.
No one, relying on his own skill, shall, wresting the sacred Scripture to his own
senses, presume to interpret the said sacred Scripture contrary to that sense which
holy mother Church... held and doth hold.19
Galileo was, arguably, guilty of violating this command. Hoping to salvage any remaining
vestiges of the Copernican model from further slander, Galileo retaliated by traveling to Rome in
1615 with what he thought to be his strongest scientific defense of a moving Earth - the ebb and
flow of tides.20
Galileo made his way to Rome in the midst of a flurry of scientific and religious strife.
He spent hours audaciously arguing for the Copernican model, much to the dismay of the
ambassador of Tuscany. Various complaints were sent home to the Grand Duke on behalf of his
“vehement and stubborn and very worked up” court philosopher.21 Galileo was still in Rome in
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the final weeks of February of 1616 when, partially prompted by the uproar from his
newly-completed “Treatise on the Tides”, the Sacred Congregation of the Index passed a new
decree. The subject of the edict was simple: the Copernican theory was henceforth considered
"foolish and absurd philosophically and formally heretical".22 Galileo was also personally
summoned by Cardinal Bellarmine and forbidden to teach, defend, or discuss heliocentrism. If he
was dismayed by the ruling, Galileo made no outward complaint; for eight years, he remained
silent on the subject of Copernican doctrine. He continued to make strides in scientific discovery,
attempting to solve the problem of determining longitude at sea, studying comets that appeared
over Italy in 1618, and serving as the consul of the Accademia Fiorentina.23 In 1623, however, a
surprising occurrence brought Galileo back into the glare of society. Cardinal Barberini, friend
and patron of the scientist, was elected pope Urban VIII. Not one to miss out on an opportunity
for advancement, Galileo returned to Rome in the summer of the following year for a series of
audiences with the pontiff. Although no record was kept of their meetings, by all accounts the
two friends remained amicable when Galileo left Rome with permission to again discuss
Copernican doctrine - provided it was kept entirely hypothetical. Urban had not supported the
1616 edict, recognizing the heliocentric model of the universe for its cosmological merit while
discounting its scientific authenticity.24 Enlivened by this ruling, Galileo returned again to his
“Treatise on the Tides”. Abandoned for years, this humble manuscript was revised into Galileo’s
masterpiece.
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The Dialogue Concerning the Two Chief World Systems cunningly layers support for the
Copernican model within an affable discussion of the universe held by three friends over four
days. Galileo conveys his beliefs through the perspective of a quick-witted Copernican scholar,
Salviati, who debates the good-natured host and mediator, Sagredo, and the stubborn
Aristotelian, Simplicio (whose resemblance to the Italian sempliciotto, or simpleton, could not
have been coincidental).25 He prefaces his work with a foreword describing the supposed
hypothetical nature of the debate:
I have taken the Copernican side in the discourse, proceeding as with a pure
mathematical hypothesis and striving to represent it as superior to supposing the
Earth motionless - as against the arguments of some professed Peripatetics
[Aristotelians].26
Perhaps due to this clarification, or perhaps because of Galileo’s good standing with members of
the Church, he had little trouble getting the book through Roman and Florentine censors. By
1632, the Dialogue w
 as widely available in Florence and copies had made their way to Bologna,
Rome, and other Italian cities. Five months later, however, it had joined De Revolutionibus on
the Index of Prohibited Books.27 Pope Urban, still bitter from Tuscany’s lack of support in
several political conflicts, took the work as a direct insult.28 Claiming to show both sides of the
debate, Galileo had placed Urban’s principal argument against Copernicanism - that evidence for
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heliocentrism is not exhaustive as God could have fashioned the universe in any way He saw fit in the mouth of the character Simplicio. Although this was usually a reasonable Aristotelian
defense, it was stated by a foolish, obstinate character ridiculed throughout the entire work.29
Galileo was abruptly and forcefully called to Rome.
On the summons of the Inquisition, Galileo - now approaching 70 years old - passed
through the gates of the Holy City for the final time in early February of 1633. As a special favor
to the Grand Duke and on behalf of the aged and ailing professor, Urban allowed Galileo to
reside at the Tuscan embassy instead of locking him in prison. Although Ambassador Niccolini
ensured his guest every courtesy and comfort, Galileo awaited trial for two painful months at the
mercy of those who would decide his fate. Finally, on April 12, 1633, Galileo was called before
the office of the Holy Inquisition. The first of four subsequent hearings slogged through
formalities before converging upon one unequivocal request: “That he explain the character of
the book on account of which he thinks he was ordered to come to Rome”.30 Galileo, perhaps
believing a confession would alleviate his condemnation, must have stunned the tribunal when
he uttered his response.
With the said book I had neither held nor defended the opinion of the earth’s
motion; I show the contrary of Copernicus’s opinion and show that Copernicus’s
reasons are invalid and inconclusive.31
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Faced with a clash between scientific and spiritual beliefs yet unwilling to compromise
either, Galileo sacrificed his personal integrity. His prosecutors, however, chose not to accuse
Galileo of perjury nor question him further. Perhaps they understood the complexity of the
situation - or perhaps they pitied him. The ensuing hearings continued much like the first; his
apologies were ardent, describing his past offenses as riddled with “vain ambition, pure
ignorance, and inadvertence”.32 Galileo’s final few statements were those of a forlorn, weary
man, broken by the malice of his prosecutors. “I do not hold this opinion of Copernicus,” he
claimed, “and I have not held it after being ordered by injunction to abandon it. For the rest, here
I am in your hands.” The response of the inquisition was succinct.
We say, pronounce, sentence, and declare that you, the said Galileo, by reason of
the matters adduced in trial… have rendered yourself in the judgment of this Holy
Office vehemently suspected of heresy.33
Galileo was discharged from Rome with the glaring brand of a heretic on his person and his
Dialogue. He was kept in exile, away from his beloved Florence where his daughters anxiously
awaited his return. But not even the Roman Inquisition could silence his continued works nor the
legacy he would leave behind.
Galileo Galilei died, peacefully and on his own terms, in a villa tucked away in the hills
of Arcetri.34 His death was humble and his initial burial even more so, as Urban VIII had
prohibited any formal dedication on consecrated ground. Instead, Galileo was entombed in a
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closet-sized room in the Santa Croce church, where his body remained for ninety-five years. It
was not until 1737 that Galileo received his due; a monument was constructed - featuring a
marble bust of the scientist flanked by the muses of Geometry and Astronomy - to commemorate
the extraordinary life he had lived.35 Galileo was awarded further posthumous validation in 1838
when his Dialogue was removed from the Index of Prohibited Books, and in 1992 when Pope
John Paul II declared him formally innocent.36 Time, it seems, has been kind to him. Time has
also made the most apparent conflict that was constantly present in Galileo’s life - the structure
of the solar system - somewhat obsolete. But Galileo fought for more than just the correct model
of the universe; he challenged the suppression of revolutionary thought by the establishment, the
prohibition of free expression, and the surrender of personal integrity for personal liberty. He
stood at the epicenter of a ferocious outpouring of conflicts, forced to publicly sacrifice his
scientific views and personal credibility in exchange for his life. But Galileo never gave up his
belief in the Copernican system nor the unique internal compromise he held between science and
religion. Eppur si muove - and yet it moves.
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Appendix I

The Aristotelian model of the universe, in which the static Earth is surrounded by perfect concentric
spheres that cannot interact with each other. Radiating from the center, the orbits are as follows: the
moon, Mercury, Venus, the sun, Mars, Jupiter, Saturn, the fixed stars, sphere of the Prime Mover.
Source: Mastin, Luke. “Cosmological Theories Through History .” The Physics of the Universe.
N.p., 2009, www.physicsoftheuniverse.com/cosmological.html.
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Appendix II

The Copernican model of the universe, in which the sun lies at the center of the planetary orbits
and Earth occupies its correct - though more humble - place. Copernicus’s order, also radiating
from the center, is as follows: Mercury, Venus, Earth, Mars, Jupiter, Saturn, the fixed stars.
Source: Mastin, Luke. “Cosmological Theories Through History .” The Physics of the Universe.
N.p., 2009, www.physicsoftheuniverse.com/cosmological.html.
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Appendix III
Figures 1-3 illustrate Galileo’s observations of the universe and were originally published in The
Starry Messenger. Source: Sobel, Dava. Galileo's Daughter: A Historical Memoir of Science,
Faith, and Love. Walker & Company, 1999.
“With the aid of the spyglass, [the universe] may be observed so well that all the disputes that for
so many generations have vexed philosophers are destroyed by visible certainty, and we are
liberated from wordy arguments.”
Galileo, Sidereus Nuncius (The Starry Messenger)

Figure 1: A log of Jupiter’s movement and its four largest moons - dubbed “Cosmica Sidera”
(Cosimo's Stars) by Galileo.
13

Figure 2: Assorted drawings of the moon, showing a ragged surface that was contrary to
Aristotelian thought.

Figure 3: A sketch of traveling sunspots evidencing the Earth’s orbit around the sun.
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