
While Kepler was a contemporary of Galileo and died before him, it took Copernicus's 
movement of the Earth to place the sun in the center, the data of Tycho Brahe, and the 
observations of Galileo which suggested that the heavenly bodies were not perfect, that led to the 
idea that their orbits were not perfect either. 

 Galileo Galilei (1564-1642)

Italian. He also studies at Padua, which was a hotbed of scientific discussion, on both the cause 
of motion and the scientific method. Galileo was also a mathamatician, and was also keen on 
Archimedes (who was translated in 1543).

A. Astronomy

-He used a telescope for better observation c. 1609. He was not however the first to do so.

-He believed the observations confirmed the heliocentric system. There were also surprises, like 
seeing the Moon with craters and mountains, and seeing sun spots. This was in a supposedly 
perfect heaven. The difference between Earth and the heavens was disappearing.

-What was really important was that he connected astronomy to motion on Earth, which had also 
been the great achievement of Aristotle's system.

Galileo's 'facts' differed from the traditional data of astronomy in that they were derived from 
qualitative telescopic observations.
 

Things observed through the telescope which was previously unseen, unknown, and 
presented new anomalies that the Aristotelian system had difficulty explaining and incorporating. 

            a. Stellar 'population explosion' implying an expanded cosmos.
            b. The topography of the moon was similar to, or more pronounced than, that of 

the earth; the earth-like moon moves around the earth--why can't the earth move 
around the sun?

            c. The phases of Venus were inexplicable in terms of Ptolemaic cosmology; 
Ptolemaic scheme no longer viable.

            d. The satellites of Jupiter, moving with, and approximately in the same plane as 
the planet, suggested more than one center of rotation in the solar system and, by 
analogy, the earth's rotation around the sun.

            e. Sun spots implied that the heavens are not perfect (to reinforce the argument of 
the moon's topography); these data were obviously unknown to Aristotle or 
Ptolemy.



B. Motion on Earth

-Galileo also did experiments about motion on Earth. 
Galileo's Scientific Method:
    1. Galileo argued that theoretical conclusions required experimental verification even if the 
experimentation was mental rather than empirical.

    2. He was a thinker about nature and thought in terms of ideal situations rather than the 
complexities of the sensate world.

    3. Expressed confidence in deductive, reasoned conclusions: Archimedean mathematics 
applied to physical problems rather than extensive experimental programs. Recall Aristotle's' 
notion of contiguous motion.

-There is the story of Galileo dropping objects from the Leaning Tower of Pisa to see if heavy 
things really did fall faster as predicted by Aristotle. 1591. This is not true, it was actually a 
thought experiment. In fact a feather and a hammer will fall at different speeds (just like Aristotle 
would have predicted). But Galileo did argue on the basis of tying two objects together and 
asking if they would fall more quickly. 

-There is also the story of him watching a pendulum swing in Siena Cathedral.

What Galileo did here was more important than the debate over astronomy. -  He imagined a 
world without constraints found in the real world. He used thought experiments that broke the 
mold. This was certainly different than Aristotle and one of the great achievements of the 
scientific revolution and others such as Einstein. 

He based his theories on observation, but he recognized the constraints on simple observation.

Notion of inertia - a body continues to move unless it is stopped - vital. Not fully developed by 
Galileo. He thought motion was naturally in a circular direction, rather than a straight line. Also, 
he still had the old medieval idea of impetus in his head.

He did not offer a convincing explanation of heavenly motion.

His importance was that he attacked the whole Aristotelian system. He saw the need for an 
entirely new view.



 Time line of the Galileo Affair. 

In 1600, Giordano Bruno had been burnt at the stake for suggesting a plurality of worlds, and 
other heresies (some of which he based on Copernicus (and also Nicholas of Cusa)). This had led 
to an intensification of fear about Copernicus' ideas just before Galileo became active.

10 October 1604—A new star is observed at Pauda (actually a supernova)
January of 1605—3 Lectures at the University of Pauda on the new star suggesting that 

mathematical models (parallax) suggest that the star must be beyond the moon and 
therefore in the heavens, and therefore the heavens must change. 

1608 Galileo is in Florence for the Wedding of Cosimo de Medici at the insistence of The 
granddutchess Christina

1609 Kepler published his laws of planetary motion
June 1609-Galileo built his telescope
7 January 1610 Galileo observes four satellites of Jupiter (calls them the Medician Stars)
 Kepler sends letter of Support of Galileo’s observations
April 1611—Under the direction of Cardinal Bellarmine, the Jesuits at the College of Rome, 

certify Galileo’s discoveries, but do not necessarily agree with his interpretation

December 1614—The Dominican Friar Tommaso Caccini, preaches a sermon against Galileo 
and other mathematicians who believe in the Copernican view, which Caccini considers 
heritical. On December 20, 1614, Caccini issued a sermon at the Santa Maria 
Novella in Florence strongly opposing Galileo’s support of Copernican 
theory.[1] While the exact text of the sermon is not clear, historians 
suggest that Caccini preached that mathematics and science were contrary 
to the word of the bible, and therefore, heretical.[6] Although Caccini 
appeared to have criticized math and science generally, he singled out 
Galileo and his followers. He made a point to utilize the biblical phrase 
“Ye Men of Galilee, why stand you gazing up in heaven?”[7] The phrase can 
be found in Acts 1:11. The phrase refers to the inhabitants of Galilee 
who gazed into the sky expecting Jesus to return as he made his way to 
heaven.[7] Caccini attempted to play on the words of the passage by 
starkly contrasting Galileo's allegedly heretical acts to the unwavering 
faith of the inhabitants of Galili.[7]

The reaction to Caccini’s sermon ranged from vocal opposition to praise. Galileo himself is said to have described 
Caccini as an individual “of very great ignorance, no less a mind full of venom and devoid of charity.”[8] 
Within the Church itself, there was substantial disagreement over how to address Caccini’s scathing 
sermon. Matteo Caccini, Tommaso Caccini’s own brother and former prior of a monastery in Cortona, was 
appalled by Caccini’s sermon in Florence.[1] He stated “I am so angry that I could not be more...[Father 
Tommaso] revealed such dreadful plans I could scarcely control myself. In any event, I wash my hands of 
him forever and ever.”[5] The preacher general of the Dominican order echoed Matteo Caccini’s 
sentiments in a letter he issued to Galileo. Apologizing on behalf of the order, he lamented that “[he had] to 
answer for all the idiocies” that his fellow brothers perpetrated.[9]

January 1615—Caccini’s superior apologized to Galileo in writing. 



Feb 1615—Another Friar Niccolo Lorini, filed a written complaint with the Inquisition against 
Galileo’s Copernican views, and publishes a letter between Galileo and a student (Bendetto 
Castelli, who had defended Galileo to the Grand Duchess Christina of Lorraine,) Galleo’s 
letter dealt with the relationship of science to scripture. 

March 1615—another Friar (Paolo Antonio Foscarini) publishes a book that says the Copernican 
Theory is compatible to scripture. 

April 1615—Bellarmine cautions Foscarini to treat copernicanism like a theory/hypothesis only. 
Cardinal Bellarmine to
Paolo Antonio Foscarini
(April 12, 1615)

My Very Reverend Father,

I have read with interest the letter in Italian and the essay in Latin with Your [Reverence] sent me; I thank you for 
the one and for the other and confess that they are full of intelligence and erudition. You ask for my opinion and so I 
shall give it to you, but very briefly, since now you have little time for reading and I for writing.

First, . . . to want to affirm that in reality the sun is at the center of the world and only turns on itself without moving 
from east to west, and the earth . . . revolves with great speed about the sun . . . is a very dangerous thing, likely not 
only to irritate all scholastic philosophers and theologians, but also to harm the Holy Faith by rendering Holy 
Scripture false. For your [Reverence] has well shown many ways of interpreting Holy Scripture, but has not applied 
them to particular cases; without a doubt you would have encountered very great difficulties if you had wanted to 
interpret all those passages you yourself cited.

Second, I say that, as you know, the Council [of Trent] prohibits interpreting Scripture against the common 
consensus of the Holy Fathers; and if Your [Reverence] wants to read not only the Holy Fathers, but also the modern 
commentaries on genesis, the Psalms, Ecclesiastes, and Joshua, you will find all agreeing in the literal interpretation 
that the sun is in heaven and turns around the earth with great speed, and that the earth is very far from heaven and 
sits motionless at the center of the world. Consider now, with your sense of prudence, whether the Church can 
tolerate giving Scripture a meaning contrary to the Holy Fathers and to all the Greek and Latin commentators. Nor 
can one answer that this is not a matter of faith, since if it is not a matter of faith "as regards the topic," it is a matter 
of faith "as regards the speaker"; and so it would be heretical to say that Abraham did not have two children and 
Jacob twelve, as well as to say that Christ was not born of a virgin, because both are said by the Holy Spirit through 
the mouth of the prophets and the apostles.

Third, I say that if there were a true demonstration that the sun is at the center of the world and the earth in the third 
heaven, and that the sun does not circle the earth but the earth circles the sun, then one would have to proceed 
with great care in explaining the Scriptures that appear contrary, and say rather that we do not understand 
them than what is demonstrated is false. But I will not believe that there is such a demonstration, until it is 
shown to me . . . . and in case of doubt one must not abandon the Holy Scripture as interpreted by the Holy 
Fathers. I add that the one who wrote, "The sun also riseth, and the sun goeth down, and hasteth to his place 
where he arose," was Solomon, who not only spoke inspired by God, but was a man above all others wise and 
learned in the human sciences and in the knowledge of created things; he received all this wisdom from God; 
therefore it is not likely that he was affirming something that was contrary to truth already demonstrated or 
capable of being demonstrated.

Summer of 1615—Galileo sends a letter to Christina or Lorraine (unpublished but widely 
circulated) http://faculty-staff.ou.edu/B/Peter.Barker-1/HSCI3013/lgc2.htm http://
www.fordham.edu/halsall/mod/galileo-tuscany.html
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February 1616-- On orders of the Pope Paul V, Cardinal Bellarmine calls Galileo to his residence 
and administers a warning not to hold or defend the Copernican theory. An unsigned 
transcript in the Inquisition file, discovered in 1633, states that Galileo is also forbidden to 
discuss the theory orally or in writing. 

In 1616, on the orders of the then pope, Paul V, Cardinal Bellarmine summoned Galileo Galilei, notified him of a 
forthcoming decree of the Congregation of the Index condemning the Copernican doctrine of the mobility of 
the Earth and the immobility of the Sun, and ordered him to abandon it.[2] Galileo agreed.[3] When Galileo 
later complained of rumors to the effect that he had been forced to abjure and do penance, Bellarmine wrote 
out a certificate denying the rumors, stating that Galileo had merely been notified of the decree and informed 
that, as a consequence of it, the Copernican doctrine could not be "defended or held".[4] Cardinal Bellarmine 
was himself ambiguous about heliocentrism, personally noting that further research had to be done to confirm 
or condemn it. (In 1633 Galileo would again be called before the Inquisition in this matter.)

March 1616—The Congregation of the Index suspends Copernicus's On the Revolutions  until 
corrected and bans Foscarini's book entirely, Galileo is not mentioned in the decree.

 Galileo Has a meeting with the Pope. 

May 1616—Cardinal Bellarmine writes a letter to Galileo certifying that Galileo had not been on 
trial or condemned by the Inquisition. 
Statement (Affidavit) of Cardinal Bellarmine to Galileo
May 26, 1616
We, Roberto Cardinal Bellarmine, having heard that it is calumniously reported that Signor Gallileo Galilei has in 
our hand abjured and has also been punished with salutary penance, and being requested to state the truth as to this, 
declare that the said Galileo has not abjured, either in our hand, or the hand of any other person here in Rome, or 
anywhere else, so far as we know any opinion or doctrine held by him; neither has any statuary penance been 
imposed on him; but that only the declaration made by the Holy Father and published by the Sacred Congregation of 
the Index has been notified to him, wherein it is set forth that the doctrine attributed to Copernicus, that the Earth 
moves around the Sun, and that the Sun is stationary in the centre of the world and does not move from east to west, 
is contrary to the Holy Scriptures and therefore cannot be defended or held.  In witness whereof we have written and 
subscribed these presents with our hand this twenty-sixth day of May, 1616.
Source: Arthur Koestler, Sleepwalkers (1959).

1618—three new comets appear lectures are given at the college of Rome on the Comets

January1619—Galileo’s thoughts on the comets are requested by many..Galileo began a critique 
of the lecture given at the Collegio Romano

May 1620—The Congregation of the Index issued correction to Copernicus’s De Revolutionibus 
that must be made before it can be read. 

April 1630—Galileo Finishes his book Dialogue on two chief world systems. 

February 1632—After lengthy discussions with the Secretary of the Vatican, Galileo’s book is 
published. 

Sumer of 1632— Further distribution of the Dialogo is prohibited by Pope Urban VIII and a 
special commission is appointed to examine the book.



September--December 1632—Galileo is summoned to Rome to appear before the Inquisition…
the Pope Himself leads the meeting that decides to call Galileo. …Galileo asks if the trial 
can be moved to Florence…he is told no. 

13 February 1633 Galileo Arrives in Rome

12 April 1633—Galileo was formally interrogated by the Inquisition until April 30. 

30 April 1633—after a plea bargain Galileo confesses that he may have made too strong of a case 
for Copernicanism, and plead guilty to a lesser crime. 

Galileo was sentenced to prison and threatened with torture (it is a controversial decision even 
among the inquisition as three of the 10 refused to sign the sentence.) 

June 1633—Galileo formally recants his “errors” in a ceremony at the Church of Santa Maria

December 1633—Returns to his villa near Florence to remain under house arrest for the rest of 
his life. 

1636—His letter to the granduchess was published (from 1616)

1638—Galileo looses the sight in his left eye and was now totally blind (right eye lost in 1637) 
petitions for freedom, but was denied, allowed to attend church on religious holidays. 

8 January 1642—Galileo died. 


