Unit 3:3 – The Scientific Revolution
Important Figures in Astronomy
· Copernicus (1473-1543) – Polish astronomer

· 1543—On the Revolutions of the Heavenly Spheres 

· challenged Ptolemaic views of universe
· not published until year of his death – he knew it would be controversial

· denounced by Cath. Ch., most Christians (put on Index of forbidden books)
· Ptolemaic System

· most ppl thought Ptolemy’s ideas the best to explain the universe

· assumption that the earth was center of universe—geocentrism

· above the earth lay system of spheres, one w/ moon, one w/ sun, etc.

· outside these spheres lay realm of God and angels

· epicycles: small circle about which planet moved 
· explained planetary mvmt.

· assumptions based on Aristotelian physics

· Copernicus’s Universe

· actually adopted many of Ptolemy’s ideas, but adapted it to a heliocentric model—earth moves about the sun in a circle

· retained epicycles so not really all that accurate either

· didn’t immediately replace old astronomy

· allowed ppl to think in new directions, though
· Tycho Brahe  (1546-1601)
· didn’t embrace Copernicus’s view—actually advocated an earth-centered idea

· thought the moon and sun revolved around earth, other planets around sun

· built instruments better than before – best astronomical observatory in Eur.
· lots of data used by later figures
· Johannes Kepler  (1571-1630)
· Brahe’s assistant who received his data when he died

· advocate of heliocentric model
· abandoned circular motion idea for ellipises
· The New Astronomy – included findings of 3 laws of planetary motion
· Galileo Galilei (1564-1642)
· first to use a telescope for astronomy

· discovered that the heavens were far more complex than anyone knew

· used rhetoric to argue that his observations required heliocentrism
· transformed himself into a high-profile advocate of Copernicanism

· traveled, patronized by Medicis (named moons of Jupiter for them)

· universe subject to math laws, was rational
· Galileo and the Catholic Church

· Galileo, although devout, felt Bible not accurate

· Knew On the Revolutions was on the Cath. Ch. Index
· A friend of the Pope so he said he’d only advance Copernicanism as theory

· But in his book, Dialogue on Two Chief Systems of the World said heliocentric model accurate reality – not theory

·  put on Cath. Index of forbidden books and forced to recant but continued studying under house arrest

· Isaac Newton (1642-1727)
· issue of planetary motion still uncovered (the “why” – others had done the “how”)
· Mathematical Principles of Natural Philosophy (Principia Mathematica)

· Planets, everything else in the universe moved through gravity
· Gravity, mutual attraction, explained why planets moved in orderly manner

· said you must observe phenomenon before attempting to explain it

· still religious

· God must be rational to have created this rational universe

· science and religion were mutually supportive

· can also thank him for differential calculus!
Philosophy Responds to Changing Science

· revolution in scientific thought led to reexamination of philosophy

· look to physical nature for usefulness instead of for symbolic, sacramental meaning
· Sir Francis Bacon  (1561-1626)
· considered father of empiricism – experimentation & observation of sensory knowledge to come to new ideas in science

· used inductive rather than deductive reasoning (challenged Aristotle in this way)

· examine sensory evidence before drawing conclusions 
· thought goal of science was human improvement

· Also religious – said Bible and nature were compatible

· René Descartes  (1596-1650)
· continued to promote deductive method
· create a general law and apply it to all situations

· Discourse on Method
· advocated thought based on mathematical model

· doubt everything else except his own existence

·  “I think, therefore I am.”

· then deduced the existence of God, all nature from there
· deduction never fully accepted in scientific community– most embraced induction
· he continues to influence present philosophy, though
· also father of analytic geometry

· Blaise Pascal (1623-1662)
· French mathematician and philosopher

· Wanted to reconcile faith w/ science

· a Jansenist who didn’t like Jesuits—thought they distorted Christian teaching

· wanted to refute dogmatism
· Pensées – included the great wager – better odds to believe in God

Other Sciences

· Anatomy and Physiology (structure/function of human body)

· Andreas Vesalius’s The Structure of the Human Body – 1st human anatomy textbook

· Sir William Harvey – studied function of heart, described circulation

· Chemistry

· Sir Robert Boyle – father of modern chemistry

· Early version of periodic table

· Described chemical elements and compounds

Women of the Scientific Revolution

· tradition kept them out initially

· women had influence in courts, but typically didn’t benefit from patronage

· women not admitted to membership in scientific societies

· Royal Society of London

· Founded 1660 and membership by vote from other members

· no social spaces that allowed women to pursue science

· a few managed to participate

· noblewomen

· participation through husbands and other men in their family

· able to command attn of natural philosophers b/c of social standing

· Margaret Cavendish (1623-1673)

· made significant contributions through writings

· understood the new science & argued w/ ideas of Descartes, Hobbes
· thought Royal Society should solve practical problems

· only woman of 17th c to be allowed to visit a mtg. of Royal Society

· women were still able to learn about the scientific work of the age – just not do much w/ it
· still barred from science and medicine until late 19th c

· works in philosophy/biology said women’s minds were different & inferior to men’s

Continuing Superstition

· Scientific Rev. still very much a merchant class on up phenomenon

· Avg. peasants, workers remained occupied w/ sin, death, the devil (like Middle Ages) b/c learning not readily available for all
· Witch-Hunts
· b/t 1400 and 1700, 70K-100K ppl sentenced to death for witchcraft

· believed to inflict harm on neighbors, attend mass mtgs, orgies w/ devil

· cannibalism (esp. small Christ. children)
· factors contributing to witch panics
· religious division

· widespread warfare

· desire to get rid of political competition

· Christian clergy practiced exorcism of demons

· those who practiced it who weren’t clergy obviously got their power from the devil

· Why Women?

· 80% were women, b/t 45 and 60 yrs old and single

· dependent social group, so became targets

· from male hatred and sexual fear of women

· more women than men claimed to have magical powers to try and gain influence in their societies

· midwifes were targets too – deaths of infants
· End of the Witch-Hunts

· Began winding down by end of 17th c

· emergence of more scientific world view slowly filtered down
· advances in medicine
· hunts got out of hand—threatened anarchy during a time of consolidation of pwr
