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Honors 212

Origins of the Modern Worldview
Fall 2013
Prof. Andy Rex

Office:

Thompson 165B

Office Hours:  Monday 10-11 am, Wednesday 1-2 pm, and by appointment
Telephone:
879-3816

e-mail:

rex@pugetsound.edu

Class Hours:
M W F 12:00 - 12:50

Lab M 1:00-3:30 pm or M 3:30-6:00 pm
All class and lab sessions are held in Thompson 153.
Course Description
Honors 212 is a science course designed to fit the eclectic approach of the Honors Program. It is intended to serve as a bridge between the sciences and the humanities. On the humanistic side, you will explore the historical development of scientific thought during the period when the scientific worldview was formed (roughly 1500-1930). You will focus on the interplay between science and other aspects of intellectual culture. On the scientific side, you will investigate thoroughly a science that was central to this development—optics, with emphasis on the nature of light. Optics is a science with seventeenth-century roots, but the real nature of light was not elucidated until the early part of the twentieth century. The scientific work will be, to a large degree, self-directed and exploratory; you will not use a science textbook. By the time you are about a third of the way through the semester, you will begin to see important links between the scientific work and the historical readings. For example, your laboratory work should enable you to focus on one of the great scientific debates of the seventeenth and eighteenth centuries:  the controversy over whether light consists of waves or particles. In the final part of the course, you will see the same argument repeated in the twentieth-century investigation of the nature of matter itself and the development of relativity and quantum mechanics.

Learning Objectives

In this course students will learn 

· To read and analyze primary and secondary scientific sources

· To undertake collaborative laboratory work with appropriate instrumentation

· To report data and results clearly to a scientific audience

· To see how scientific work fits into the larger body of human understanding

Required Texts, in the order in which you will read them (although you will not be assigned to read all of every book):

Thomas Kuhn, The Copernican Revolution
Betty Jo Teeter Dobbs and Margaret Jacob, Newton and the Culture of Newtonianism
Thomas Hankins, Science and the Enlightenment
François-Marie Arouet de Voltaire, Philosophical Letters
David Park, The Fire Within the Eye
Isaac Newton, Opticks
David Cassidy, Einstein and Our World (second edition)

These readings will be supplemented by some materials to be handed out in class, including extracts from:

René Descartes, Dioptrics
Christian Huygens, Treatise on Light
Thomas Young, “Experiments and Calculations Relative to 
Physical Optics,” Philosophical Transactions (1803)
Course Requirements

1.  Complete the readings and contribute to the class discussion. (5% of course grade)

2.  Prepare several reports (treatises) on your scientific laboratory work.  There will be one report every few weeks in which you will have the chance to discuss the results of your own investigations in the laboratory. Details will be supplied when the time for writing the first report approaches. (40%)

3.  Write a library research paper on some aspect of the history of the sciences during our period.  This literary endeavor will be due near the end of the term. (15%)

4.  A mid-term examination. (20%)

5.  A final examination during the regular finals period. The final is currently scheduled for Friday December 20 at 12:00 noon and must be taken at that time.  (20%)

Attendance policy—I expect you to come to class every day. I don’t take attendance but often notice when someone is absent, especially if your absences are repeated. If you have to miss class for any reason, you should let me know why. Please send me an e-mail message before noon on any day that you have to miss class. A pattern of unexcused absences will result in a significant reduction in your participation grade (see #1 above).

Course Structure—Monday, Wednesday, and Friday noon will be our regular hour for discussion of the readings. The Monday lab sessions are devoted to hands-on, self-directed laboratory work. Lab time is flexible, but written reports (treatises) must be completed on time. Some of the Monday, Wednesday, and Friday noon sessions may also be used for laboratory work, as needed.  

	Week
	Laboratory Work
	Reading for Discussion/Lecture

	1
9/2
	No lab—Labor Day
	Kuhn Ch.1: Ancient Two-Sphere Universe (pp. 8-44)

	2
9/9
	Plane mirrors1
	Ch.2: The Problem of the Planets 
Kuhn Ch.5: Copernicus’ Innovation 

	3
9/16
	Multiple images from folded mirrors1 
	Kuhn Ch. 6: Assimilation of Copernican Astronomy

Kuhn Ch.7: The New Universe 

	4
9/23
	Concave mirrors2 
Treatise 1 Due
	Dobbs & Jacob Part 1: Isaac Newton, pp. 3-60
Hankins Ch.1: Character of the  Enlightenment

	5
9/30
	Concave mirrors2
	Hankins Ch.2: Mathematics and the Exact Sciences
Ch.3: Experimental Physics 

	6
10/7
	Refraction of light3
Treatise 2 due
	Dobbs & Jacob: pp. 61-101
Voltaire Philosophical Letters (skip letter 25) 
Park Ch.6: A New Age Begins 

	7
10/14
	Refraction of light3  
	Descartes extract from DioptricsA 
Midterm Exam 

	8
10/21
	Open—finish any lab work not completed to date
	Park Ch.7: The Rise of the Optical Experiment
Library research session

	9
10/28
	Refraction of particles3
Fermat’s Principle3 
	Newton Opticks: Cohen’s Preface and pp 1-20B

	10
11/4
	Converging lenses4 
Treatise 3 Due 
	Newton, selected queries from Opticks: 
pp. 338-354 and 362-363

	11
11/11
	Simple optical instruments4 
Experiments on colored rays (Opticks, pp 20-33)4
	Huygens, extract from Treatise on LightC 
Park Ch.8: Enlightenment

	12
11/18
	Waves on a spring5
Treatise 4 due
	Young, paper from Philosophical Transactions 
Park Ch.9: Unification

	13
11/25
	No lab—Thanksgiving
	Park Ch.10: What is Light?

	14
12/2
	Measurement of wavelength of light; photoelectric effect5 
	Cassidy Ch.1-5

	15
12/9
	Treatise 5 due 

	Cassidy Ch.6-8; review


 Notes

1 Material to be covered in the “Treatise on the Plane Mirror.”

2 Material to be covered in the “Treatise on the Curved Mirror.”

3 Material to be covered in the “Treatise on Refraction.” 

4 Material to be covered in the “Treatise on Lenses and Colors.”

5 Material to be covered in the “Treatise on Photons.”

Besides the five optical treatises, each student also writes a historical paper due near the end of the term. Thus, there are six substantial pieces of writing turned in during the semester.

Small groups of students will prepare short (10 minutes or so) presentations on difficult bits of the primary source readings.  They meet with me before presenting. The whole class is supposed to have read this material. The point of the presentations is to work through the augments of Descartes, Newton and Huygens carefully, with diagrams drawn on the board, etc.  Here is the material that is usually handled this way:

A Descartes’ demonstration of the laws of reflection and refraction using the tennis ball model.

B Newton, Axiom 6, Case 1, pp. 10-11.

                                 Case 2, p. 11.

                                 Case 4, pp. 12-14.

C Huygens, Calculation of the speed of light from eclipses of Jupiter’s moons, pp. 7-10

                   Construction of Huygens’ Principle, p. 18-21


       Demonstration of law of reflection from wave theory, pp. 22-25


       Demonstration of law of refraction from wave theory (I may present this 

one myself), pp. 35-38


       Demonstration that Huygens’s theory includes Fermat’s principle as a 

Consequence, pp. 42-45

During the weeks we have these presentations, there may be extra discussion time and less lab time. 

