Scientific Revolution Outline
· Middle Ages

· Scientists rely on a few ancient authors (Aristotle & Galen) for scientific knowledge

· During the scientific Rev. new scientists came to believe that secrets of nature could be solved through math

· Aristotle

· Universe is spherical and finite

· finite: having definite or definable limits; having a limited nature or existence

· Finite because the center of the earth cannot be the center is there are no limits

· Earth is sphere and motionless – if the earth were moving an observer would see the fixed stars as moving

· Empedocle’s view that there are 4 basic elements – earth, air, fire and water

· Aristotle add a 5th element – aether – believed to be the main constituent of the celestial bodies

· This divine element is uncompounded, ungenerated, eternal, unalterable, and neither heavy nor light (becomes adulterated under the moon)

· Made a sharp distinction between the sublunar world of change and the eternal and immutable heavens

· Ptolemy

· 2 century ce develop the geocentric conception of universe

· universe was a series of concentric (1 inside the other) spheres with a motionless Earth at the center

· Beyond the 10th sphere was heaven where God and all the saved souls resided

· Rise of the Church

· 4th century named official religion of the Roman Empire

· Nicolas Copernicus (1473-1543)

· On the Revolutions of the Heavenly Spheres
· Believe in a heliocentric, sun centered universe

· Planets revolve around the sun 

· What appeared to be movement of the sun around the earth was actually the earth’s daily rotation and its journey around the sun

· Johannes Kepler (1571-1630)

· Laws of Planetary Motion

· Planets have elliptical orbits with the sun at the focus 

· Orbits not circles

· Aristotle’s cosmology required circular orbits

· Sun is not the center but the focus

· Equal areas swept in equal time

· Orbits are not at constant speed

· Aristotle’s cosmology required constant speed

· Periods squared is proportional to distance cubed

· Giordano Bruno

· Widely promulgated an advanced version of the heliocentric theory

· Stated that the Bible should be followed for its moral teachings rather than its astronomy

· All religions and philosophies should coexist in tolerance and mutual understanding

· 1600 – executed by the church

· Galileo Galilei (1564-1642)

· 1608 – Hans Lippershey of Holland invent telescope

· With evidence from telescope the heliocentric universe had physical substantiation

· The heavens in their gross materiality – not transcendent points of celestial light, but concrete substances appropriate for empirical investigation, just like the natural phenomena on the Earth

· Universe composed of similar substance as the earth (1610)

· Francis Bacon (1561-1625)

· English lawyer

· Believe that a correct scientific method should be built upon inductive principles – scientists should proceed from the particular to general

· Carefully organized experiments and systematic , thorough observations would lead to correct general principles

· Wanted science to create devices that would benefit industry, agriculture and trade – these powers would enable humans to conquer nature

· Rene Descartes (1596-1640)

· 1637 Discourse on Method
· doubt everything

· accept only those things that his reason said were true (“I think therefore I am”)

· Humans can use their minds or human reason to understand material world

· Isaac Newton (1624-1727)

· Principia – use mathematical proof to support universal law of gravity

· Every object continues in state of rest or uniform motion in straight line unless deflected by a force

· Rate of change of motion of object is proportional to the force acting upon it

· To every action there is an equal and opposite reaction
· Further supported Galileo’s evidence
Response to Galileo

· The State of the Church
· Second ½ of 15th century new movement called Christian humanism whose major goal was to reform Christendom
· They believed in the ability of humans to reason and improve themselves
· Supported schools, brought new editions of the classics and prepared new editions of the Bible
· Believe that in order to change society, they must 1st change the humans who make it up
· Desiderius Erasmus – thought that Christianity should show people how to live good lives on a daily basis rather than provide a system of beliefs that people had to practice to be saved – he stressed the inwardness of religious feeling and the external forms of religion (such as pilgrimages, fasts, and relics) were not all that important
· Church and Religion on the Eve of the Reformation
· Corruption in the Catholic Church was another factor that encouraged people to want reform
· Popes too often involved more concerned with Italian politics and worldly interests rather than being the spiritual leader
· Highest positions of the clergy were increasingly held by either nobles or wealthy members of the bourgeoisie who had actually bought their positions
· To increase Church’s revenue high church officials took over more than one church office which led to church office holders ignores their duties and paid subordinates to run their offices
· The subordinates had little interest in performing their duties
· People became disillusioned and frustrated that the clergy appeared to have little interest in the spiritual needs of their people
· Martin Luther and the Reformation in Germany
· Monk born 1483
· Believed human beings, powerless in the sight of an almighty God, could never do enough good works to earn salvation
· Humans are not saved through their good works but through faith in the promises of God, made possible by the sacrifice of Christ of the cross
· Doctrine of salvation, or justification by grace through faith alone, became chief teaching of the Protestant Reformation
· Luther’s 95 Theses

· October 31, 1517 posted Theses on the door of the Castle Church in Wittenburg

· Attack on the abuses of indulgence

· January 1521 excommunicated from the church and made outlaw within the empire
· In 1520s Luther’s thoughts gain great support and he set up new religious services to replace Catholic mass
· 1555 Peace of Augsburg – Holy Roman Emperor Charles V had tried sending troops into Germany but lost to Lutheran princes
· division of Christianity accepted
· Lutheran states were to have same legal rights as Catholic states
· The Spread of the Protestant Reformation and the Catholic Response
· The Catholic Reformation
· Jesuits – complete obedience to the Pope
· Reform papacy and rid it of corruption
· Council of Trent
· Met March 1545 and off and on for 18 years
· Conservatives won over the reformers – reaffirmed traditional Catholic teachings in opposition to Protestant beliefs
· Church is divided & has lost some power consequently
· When people or entities lose power do they try to flex their muscles more in order to demonstrate that they are still strong or give in more easily
· Considering the situation of the Church – How do you think the new Protestants and the Catholics would have responded to new science that challenged the notions of the Protestants and Catholics interpretation of the Bible?
· Galileo’s astronomical discoveries interpreted as casting doubt on the Bible

· Churchmen point to contradiction between Galileo’s belief that the earth moved around the sun and the biblical assertion that Joshua had commanded the sun to stand still

· Galileo was fighting over the right of a scientist to teach and defend his beliefs and refused to suppress his discoveries or temper his statements

· Beneditto Castelli, a monk, wrote in 1613 to Galileo to inform him that university profs. Telling the church that his discoveries contradict the Bible

· Galileo and Castelli realized if the Church convinced that his beliefs were heretical then his career would be ruined

· December 1614, Father Thomas Caccini deliver sermon denouncing mathematics as inconsistent with the Bible and detrimental to the State

· “Then spake Joshua to the Lord in the day when the Lord delivered up the Amorites before the children of Israel, and he said in the sight of Israel, Sun, stand thou still upon Gideon. . . .  So the sun stood still in the midst of heaven

· Many churchmen side with Galileo but Florence in an uproar

· Father Caccini went to Rome and asked to be received in secret by the Inquisition and told tribunal that Galileo scoffed at Saints, miracles, and God

· Galileo respond with letter to the Grand Duchess Christina, 1616

· Said the Bible should teach man how to go to heaven not how the heavens go

· Robert Cardinal Bellarmine, member of the Holy Office (the Inquisitor) wrote letter to monk Paolo Antonio Foscarini and implied that anyone who believed the theories of Copernicus was questioning the wisdom of Solomon and hence the Bible

· This evaluation of Galileo was not reported to the Inquisition and did not press for a ruling against him

· December 1615 Galileo go to Rome to explain his side and seemed to get success

· Galileo summoned to appear before Cardinal Bellarmine and was told that the Copernican theory had been determined to be in error

· Bellarmine advise Galileo to abandon idea that the sun was the center around which the earth revolved

· Supposedly Galileo agreed to relinquish this opinion and would no longer teach or defend it in any way, verbally or written.  And agreed that if he did otherwise action would be taken against him by the Holy Office

· No evidence that Galileo gave in to anything or that he knew he was forbidden to hold, teach, or defend his beliefs

· Rumors spread that Galileo had been brought down and had recanted

· Galileo request a statement from Bellarmine of what had occurred at the meeting

· Bellarmine certified that Galileo had not been forced to recant or to do penance for his beliefs – rather had been advised that Copernican theory was contrary to the Bible

· Galileo assured by Pope V that neither the Pope nor the Holy Office would give heed to rumors spread against him

· 1623 Maffeo Cardinal Barberini elected to papacy, taking name Urban VIII who was a friend and admirer of Galileo

· determined to get the withdrawal of the 1616 prohibition against his publicly championing the Copernican theory – Galileo go to Rome to talk with the Pope

· Pope refuse to remove admonition and suggest that Galileo put his skills at the service of the authorities and assert that the problem has not been solved and not constrain divine omnipotence within the limits of his theories

· Galileo not agree to undertake the project

· Galileo still believe in the Church but loves scientific truth

· The Assayer
· Book manage to discomfit his enemies without violating Church doctrine and the book received applause of Pope

· Presented own theories simply as plausible without stressing his firm belief that they were true

· Printed Oct. 1623

· Dialogue Concerning the Great World System finished 1629

· Galileo go to Rome with hope of getting the Church’s approval for publication

· Gal. Allowed to return to Florence but the chief censor withheld the preface and conclusion, preventing the book’s publication

· Gal. Able to retrieve preface and conclusion and got book published in1632 in Florence

· Book had received censure’s approval, all requested corrections had been made, and it had been granted the seal of approval for publication of any book in a Catholic country

· Book get much applause but not by all

· Father Riccardi of Rome was uneasy with it – said that it presented argument for Copernican theory and dealt a blow to traditional theory

· Orders from Rome to stop its printing and printer commanded to give all remaining copies in stock to the Vatican, but stock was completely sold out

· September 23, 1632 a message from Rome inform the Florence Inquisitor that Galileo is to appear at Rome in front of the Commissary General of the Holy Office 

· 1616 unsigned statement from meeting with Bellarmine said he had agreed no longer to “hold, teach, or defend the Copernican theory in any way whatsoever, verbally or in writing . . .”

· Galileo said that those words – “in any way whatsoever, verbally or written” had not been included in the original admonition or in his later explanatory note – certain too that he had not been asked to refrain from teaching his theories

· Had his memory failed him?

· Was this an error, a forgery?

· June 21, 1633 Galileo convicted of disregarding the prohibition of 1616

