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Why study History of Science?

Everything seems obvious in retrospect.  Textbooks present experimental results as being self-evident and theories as needing at most a few pages of math to be proven.  But crystal-clear expositions conceal the enormous amount of work and confusion that goes into reaching scientific conclusions.  The history of physics can remind us how difficult it is to justify ideas—from heliocentrism to atomic theory—that now seem so obvious.

Complexity, not simplicity, has ruled the practice of science. Every discovery has come out of a messy mix of people, ideas, accidents, and arguments.  Generally it takes a great deal of effort to understand what an observation or theory means… Nature rarely gives a straight answer. So researchers in science sometimes follow blind paths and usually need trial and error and second guessing. Once a robust result has been achieved, scientists tend to downplay all the hard work that went into it; simplicity seems more persuasive than complexity…

The flip side of accepting that physics will be different in the future is accepting that it was different in the past.  Everyone has a tendency to assume that the way things are now is the norm.  But history makes it clear that things were not always this way.  An understanding of why people use to think differently is a powerful tool for understanding people today.  By drawing attention to older, unspoken assumptions, history shows us how to start paying attention to our own….

Engaging with history will teach you to understand ideas on their own terms.  Aristotle wasn’t a man who was bad at Newtonian physics, he just had a completely different perspective.  People in the past worried about different things and tried to solve their problems in different ways. The bugbear of historians is the so-called Whig history that judges everything in the past by how much it looks like the present.  Eschewing that kind of judgment is an amazing tool for making sense of the world and its people…. 

Historical thinking makes its subject dynamic. It helps you think about science as a series of questions rather than a series of statements. Those questions will continue into the future, and it is helpful to know what has been asked so far.

SOURCE: Excerpts from “Why should physicists study history?” Physics Today (July 2016) by Matthew Stanley
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TIMELINE: Galileo Galilei (1564- 1642)

(1575-78) studies at monastery
(1581) studies medicine, switches to mathematics		Pisa
(1589) professor of mathematics 					Pisa
(1592- 1610) professor of mathematics				Padua
(1597) Galileo's letter to Kepler professing belief in Copernican system
(summer- winter 1609) Galileo improves the ‘Dutch gadget’ (occhiale)
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(March 1610) Sidereus Nuncius
· Moon’s surface (Dec. 1609)
· Medicean stars (Jan. 1609)
· countless stars/Milky Way

(spring 1610) gains patronage of Cosimo II de’ Medici 	Florence

(1611) Galileo’s views on lunar surface & Jupiter’s moons challenged
· Understanding of Astronomy, Optics, & Physics, by Francesco Sizzi

(1612) Galileo’s observations of moon challenged again & attacked for arguing Earth’s motion
· On the Phenomena in the Orb of the Moon, by Guilio Lagalla, University of Rome
· conversation with Dominican friar, Niccolò Lorini (Nov. 2)

(1613) Letters on Sunspots
· phases of Venus
· Saturn’s “handles” or “ears”

(December 1613) CRUCIAL INCIDENT
· Grand Duchess Christina presents Benedetto Castelli with biblical objection to moving earth; Castelli writes letter to Galileo
· Galileo responds with a long letter to Castelli refuting biblical objection (unpublished yet widely circulated & copies made)

(1615) Letter to Grand Duchess Christina
· reconciles Bible & natural knowledge; biblical accommodation

 (February-March 1616) committee votes 11-0: Copernican model “foolish & absurd”
· Cardinal Bellarmine warns Galileo not to hold or defend Copernican system

QUOTE ANALYSIS: Read each excerpt carefully.  Which have factual or logical errors?  Which are misleading?  Which are the most accurate historically?  Be able to elaborate.

1) Using his best instrument, Galileo discovered the four brightest (and largest) moons of Jupiter early in 1610… With the same instrument, Galileo found that the Milky Way is made up of myriads of individual stars and that the surface of the Moon is not a perfectly smooth sphere (as the Aristotelians believed) but is scarred by craters and has mountain ranges several kilometres high… [Galileo’s] astronomical observations were direct evidence for the accuracy of the Copernican model. [John Gribbin, The Scientists (2002)] 
2) Galileo’s telescopic observations constituted the first fundamentally new astronomical data since human began recording what they saw in the sky.  In contradiction to then-prevailing opinions, these discoveries strongly supported a heliocentric view of the universe. [Neil F. Comins, et. al., Discovering the Universe (8th ed., 2008)]
3) Galileo disproved the Ptolemaic theory, sanctioned for centuries by the Church, which held the Earth to be central and principal object in the universe, about which all celestial objects orbited.  By default, the Copernican theory of planets (including Earth) orbiting the Sun was the only credible one remaining. [Julian Kane, professor of geology, Hofstra University, “What Galileo Actually Proved & Disproved” letter to New York Times (1992)]
4) The first person to look at Venus through the telescope was Galileo in 1609…Galileo noted that it went through phases, like the Moon, from a thin crescent to a full disc…. A finding that incidentally reinforced the view that the Earth went around the Sun and not vice versa.  [Carl Sagan, Cosmos (1980)]
5) Galileo knew about and had accepted Copernicus's heliocentric (Sun-centered) theory. It was Galileo's observations of Venus that proved the theory. Using his telescope, Galileo found that Venus went through phases, just like our Moon. But, the nature of these phases could only be explained by Venus going around the Sun, not the Earth. [Solar Center website, Stanford University]
6) By itself, this observation [i.e., Jupiter’s moons] still did not rule out a stationary, central Earth.  However, it showed that moons can orbit a moving planet like Jupiter… Soon thereafter, he observed that Venus goes through phases in a way that makes sense only if it orbits the Sun and not Earth.  With Earth clearly removed from its position at the center of the universe…. [Jeffrey O. Bennett, et. al., The Cosmic Perspective (6th ed., 2009)]
7) Galileo published these many independent experimental proofs of a heliocentric solar system in 1610.  Six years later, the Catholic Church judged the work heretical and banned them, as well as the work of Copernicus.  Galileo defied the ban and, in 1632, published a comparison of the Ptolemaic and Copernican models written as a kind of three-way discussion…. [Christopher G. De Pree, The Complete Idiot’s Guide to Astronomy (2nd ed., 2001)]
8) With his telescope, Galileo was able to carry out the test of the Copernican theory…. based on the phases of Venus.  Within a few months he had found that Venus goes through phases like the Moon, showing that it must revolve about the Sun…. These observations could not be reconciled with any model in which Venus circled about the Earth. [Andrew Fraknoi, et. al., Voyages Through the Universe (3rd. ed., 2005)]
9) Galileo’s work with the telescope provided, for the first time, new empirical data relevant to the Earth-centered versus sun-centered debate…. Galileo clearly thought the new evidence supported the sun-centered view, but others, equally familiar with the evidence, did not.  Even with the telescope there is no way to tell directly whether an Earth-centered or sun-centered view is correct. [Richard Dewitt, Worldviews (2004)] 
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