Course Syllabus

“Nuclear Physics and Society”: Cultural Formations 3337 (Fall, 2009)
Adjunct Professor Cas Milner, Ph.D.
Email:  emilner@mail.smu.edu (note the initial “e”, not “c”)
Class Meeting:  M-W, 5:00 – 6:20 PM, Dallas Hall 106
Office:  Fondren Science 007 (by appointment)
Course objectives:

Students will acquire broad knowledge of nuclear facts, weapons, reactors, waste, medicine, policy issues, and cultural influences.  By the end of the course, students will be able to critically evaluate recent news stories and public policy trends regarding nuclear issues, including emerging weapon and reactor programs, waste repositories, and disarmament treaties.
Measuring achievement of courses objectives:

Measurement will be in two areas: a) acquisition of factual knowledge about basic nuclear science, and b) using this newly acquired factual knowledge for critical analysis of nuclear issues.  Acquisition of factual knowledge will be assessed primarily in examinations, while essays and research papers will measure student development of analytic skills.  
Course summary:

Developments in nuclear physics have affected in some significant way many features of society, business, international relations, culture, ethics, science, medicine, health, literature, art and politics.  This course provides a broad survey of these topics, rooted in qualitative understanding of basic nuclear science.

Opportunities for analysis and research are plentiful and diverse, for example: the study of peace and disarmament movements, nuclear-themed film and literature, the roles of women in science (Marie Curie and others), and the role of Robert Oppenheimer (the subject of the recent opera, “Doctor Atomic”).  In addition, the current world situation offers interesting topics, with nuclear weapons programs in N. Korea and Iran attracting international protest, and the U.S. reviving initiatives to build nuclear power plants.
Topical Outline:

1. Introduction to nuclear science: radioactivity, the atomic nucleus, etc.

2. Nuclear weapons: history, operation, and developments

3. Peace and disarmament movements

4. Military strategy: mutually assured destruction, the Cold War, and the Cuban Missile Crisis

5. Arms control treaties, and the scope of nuclear armaments

6. Emerging nuclear States: N. Korea and Iran

7. Nuclear reactors (compare and contrast the U.S., Russian and French programs)

8. Nuclear accidents: Chernobyl, Three Mile Island, Karen Silkwood, etc.

9. Nuclear waste (compare and contrast: recycling versus disposal)
10. Electricity generation (compare and contrast nuclear, coal, natural gas, hydro, wind, solar, etc.)

11. Climate change and “greenhouse” gases

12. Radiation-related diseases and cancer treatment using radiation

13. Nuclear-themed literature, art, and film (reading: Sontag, “The Imagination of Disaster”)

14. Special topics supporting the main topics:

a). Prominent radionuclides, their history and importance: uranium, radium, plutonium, radon, polonium, deuterium, tritium, carbon-14, etc.

b). Critical analysis of historical figures: the Curies, Meitner, Einstein, Bohr, Fermi, Oppenheimer, von Neumann, Teller, Feynman, Bethe, Heisenberg, von Weizsacker, Kurchatov, Sakharov, etc.

c). Close reading and analysis of important historical documents: Einstein's letter to FDR, Truman's announcement of the bombing of Hiroshima, etc.

Course required reading list:

1. (editor) Cynthia A. Kelly, 2007, The Manhattan Project, The Birth of the Atomic Bomb in the Words of Its Creators, Eyewitnesses, and Historians.  Black Dog and Leventhal Publishers.  Collected writings related to the Manhattan Project.
2. John Hersey, 1946, Hiroshima, Vintage (paperback).  First appearing in the New Yorker magazine in 1946, this account of six survivors of the atomic bombing of Hiroshima stunned its readers by its portrait of the human faces behind the indifferent arithmetic of war.
3. As part of your research for the final paper for this course, you will be required to read an additional two books related to the subject.  Fondren Library has an excellent collection of books relevant to this course.

4. There will be frequent reading assignments comprised of web sources and electronic versions of significant essays and public policy papers.
Optional reading which may make the course more meaningful:

1. Richard Rhodes, 1995, Dark Sun: The Making of the Hydrogen Bomb, Simon and Schuster.  History spanning 1941 through the 1962 Cuban missile crisis, tracing the story the hydrogen bomb.  A 1996 Pulitzer Prize finalist for History.
2. Richard Garwin and Georges Charpak, 2001, Megawatts and Megatons, Knopf.  A discussion of nuclear weapons, nuclear energy, and policy issues by two prominent physicists. (out of print, but available on eBay and Amazon).

3. Kai Bird and Martin Sherwin, 2005, American Prometheus: The Triumph and Tragedy of J. Robert Oppenheimer, Knopf.  Atomic-age biography and history of McCarthy-era politics (2006 Pulitzer Prize winner for Biography).
4. Nathan Hodge and Sharon Weinberger, 2008, A Nuclear Family Vacation, Bloomsbury.  Strange world travel to nuclear sites, by two talented journalists.
Assignments and grading

Your course grade will result from:

1. Three (3) papers (60%) [be prompt: 10% score deduction for each day late]

a. (10%) ~4-page research-based essay on assigned topic, likely related to international weapons control or nuclear power initiatives (treaties, current events, etc.) (10%).

b. (10%) 2- to 5-page creative writing assignment:  parody, short story, science fiction, etc. 

c. (10%) ~2-page “Op-Ed” (letter to the Editor) essay on a current-interest topic.  You will be encouraged to submit these essays for publication in student, local or national newspapers. Can be on a theme you plan developing into a topic for the final research paper.  
d. (30%) ~8-10 page research paper on a topic developed in consultation with the professor, and may expand upon the topic explored in the “Op-Ed” essay.  References to include (at least) two books you have read.  This assignment will include a required submission of research notes and references, in electronic form (details and templates to be supplied).  Complete paper due Monday, 23-Nov-09; interim reports, earlier. 
e. Essays and papers will be graded on the basis of grammar, logical argument, accuracy, clarity, and reference of sources.

f. Papers are due at the beginning of class.  Submit them either to emilner@mail.smu.edu (MS “doc” format preferred) or the old way, on paper. Ten (10) points deduction for each day late.

2. Reading quizzes (10%).  

a. Attendance is important, as is being current with the assigned reading.  There will be frequent reading quizzes conducted at the beginning of class – do the reading and be on time for class and you will do well on these quizzes; if you don’t, you won’t.

3. Examinations (30%)

a. Mid-term examination (10%), essays and multiple choice questions (Wednesday, 21-Oct-09).

b. Final examination (20%), (course-comprehensive) essays and multiple choice questions (Monday, 14-Dec-09, 3:00-6:00 P.M.).  If you also have a MWF, 6:30 PM class, there may be a conflict – please talk to me.
About the Professor

I earned my Ph.D. in experimental particle physics from The University of Texas at Austin.   I periodically teach Phy3305, “Introduction to Modern Physics” (relativity, quantum mechanics, nuclear physics and atomic physics), and developed the course CF3337, “Nuclear Physics and Society”.  In recent years, I have worked in business, applying quantitative techniques to managing investments.
My career in physics included designing and planning experiments for the Superconducting Super Collider Laboratory, and searching for rare kaon, pion, and muon decays at Brookhaven and Los Alamos Laboratories.  I was a member of the D-Zero experiment at Fermilab, which observed the top quark.  I was also involved in the early design of the MILAGRO cosmic-ray telescope.  My continuing research interests include particle physics and cosmic ray physics.
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