Nuclear Physics and Society
Cultural Formations 3337 (Fall, 2007)
Adjunct Professor Cas Milner, Ph.D.
Email:  emilner@mail.smu.edu, and: smuNuclearAndSociety@yahoo.com
Class Meeting:  Fondren Science 158 (T-Th 6:30 – 7:50 PM) 
Office:  Fondren Science 203 (office hours: by appointment)

Books:  
1. The course text is: Richard Garwin and Georges Charpak, 2001, Megawatts and Megatons, Knopf.  A discussion of nuclear weapons, nuclear energy, and policy issues by two prominent physicists.
2. In October, we will begin reading: 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 secret story the hydrogen bomb.  This book was a 1996 Pulitzer Prize finalist for History.
Developments in nuclear physics have affected in some significant way nearly all important features of society, culture, ethics, science, medicine, health, literature, art and politics.  We will visit these topics in detail.  My two primary roles in the course will be explaining nuclear physics to a level allowing you to understand many historical and policy issues (for example, “why did the Iraqi purchase of precision aluminum tubes lead to international criticism and the invasion of 2003?”), and leading the extensive discussions we will have in class.
To prepare for the next class meeting, read both the Introduction and Chapter 1 from the course text, Megawatts and Megatons.  Also, please read the following web articles:
http://en.wikipedia.org/wiki/Manhattan_Project
http://en.wikipedia.org/wiki/Robert_Oppenheimer
Some of this reading will be difficult to understand – don’t panic!  We will discuss, and also return to the material later in the course, and you will become more comfortable with the concepts and terminology.
Since this is a seminar-style course, each of you will be responsible for a question or discussion point at every class meeting.  Please prepare these for each class, based on the assigned reading, and I will record your contribution for credit each time.  To facilitate discussion and community, I want each of you to display your “nameplate” on your desk, like in the United Nations.  To be clear:
1. There will be reading assigned for each class meeting, and you must be very diligent about staying current with these assignments,

2. Prepare a question or discussion point for each class meeting,
3. Display your “nameplate”.

Class time will be devoted primarily to a) discussing reading assignments, b) “technical summary” lectures, varying from 20-60 minutes in length in which I explain technical concepts.  Technical lectures will include (for example): nuclear physics terms, physical measurement units (what is a “Sievert (Sv)”, anyway?), biological effects of radiation, nuclear weapons engineering and science, non-proliferation monitoring, reactor accidents (Chernobyl), international treaties, etc.  
We will also spend time talking about non-technical, but related topics.  For example, there is a rich and varied body of relevant literature and film with nuclear themes.  It seems the world has been under constant menace (and actually destroyed many, many times over) for decades at the movies and on television.
Grading

Your course grade will result from:

1. Preparing talking points and participating in class discussion (20%).  
a. Attendance is important.  Being absent more than 3 times will cause a letter-grade reduction in your final grade.
2. Four (4) papers.  
a. The first two will be ~2-page essays (10% each) discussing an historical topic or reviewing an historical paper, book or movie.  
b. The third will be a ~2-page “Op-Ed” (letter to the Editor) essay (10%) on a current-interest topic.  You will be encouraged to submit these essays for publication in student, local or national newspapers.  
c. The fourth will be a ~6-10 page research paper (30%) on a topic developed in consultation with the Professor, and may expand upon the topic explored in the “Op-Ed” essay.  
d. Essays, reviews and papers will be graded on the basis of grammar, logical argument, technical accuracy, clarity of presentation, and reference of sources.  Students may rewrite and resubmit one (1) of the first three (3) papers for re-grading.
3. You will find your preparation and performance on the final exam (20%) may be greatly enhanced by taking detailed notes during our class discussions.

Research opportunities are abundant in this course.  Newly released (and de-classified) papers afford insight into historical events, and memoirs and scholarly biographies are exposing new information.  In addition, the current world situation offers diverse areas for study, with N. Korea and Iran pursuing nuclear weapons programs in a climate of international protest, and the U.S. reviving initiatives to build nuclear power plants.
About the Professor

I am an Adjunct Professor in Physics at SMU, and received my Ph.D. in experimental particle physics from The University of Texas at Austin.   I periodically teach Phy3305, “Introduction to Modern Physics” (Sophomore-level relativity, quantum mechanics, and atomic physics), and developed the course CF3337, “Nuclear Physics and Society”.  Since 1994, I have primarily worked in business, applying quantitative techniques to solving business problems.
My career in physics included designing and planning experiments for the Superconducting Super Collider Laboratory (Sr. Physicist, 1990-1994), and searching for rare kaon, pion, and muon decays at Brookhaven and Los Alamos (LANL staff scientist, 1985-1990) Laboratories.  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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