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Course Description

This course is a study of how nuclear technologies have developed and become pervasive in society and how these technologies influence defense, energy, and environmental policies as well as politics. The topics include nuclear myths and their role in U.S. popular culture; an abridged history of nuclear technology development; ethical considerations of nuclear weapons and strategy; a survey of nuclear technologies employed in the medical, industrial, energy, and other fields; operation of the nuclear fuel cycle; and the benefits and risks associated with nuclear technologies. Students will be exposed to a variety of societal considerations while being given the basic scientific understanding of the underlying nuclear processes in order to form their own opinions about the utility of nuclear technologies in modern societies.
Course will lay out a timeline from the development of the atomic bomb, to the peacetime expansion of nuclear power plants, to the accidents at Three Mile Island and Chernobyl to the modern era of potential nuclear renaissance and ever threatening terrorism and proliferation concerns. Students will understand atomic structure, radioactive decay, and fission and how these concepts apply to nuclear technologies from medicine to weapons. The overall goal for the student is to become a more informed citizen – as one who can both fully appreciate the complexity and importance of current world affairs as they relate to nuclear technologies, and who can actively partake in the modern discourse of what role nuclear technologies should play in society and why.
Required Course Materials

1) Loeber, Charles R., Building the Bombs: A History of the Nuclear Weapons Complex, Sandia National Laboratories, 2002.
2) Rhodes, Richard, The Making of the Atomic Bomb, Simon & Schuster, 1986.
3) Carbon, Max, Nuclear Power: Villain or Victim? Our Most Misunderstood Source of Electricity, 2nd Ed., Pebble Beach Publishers, 2006. Free copy available at http://nuclearpowervillainorvictim.engr.wisc.edu/
4) Additional selected reading materials will be provided on Blackboard.
Topics and Reading Assignments for Each Session
1) Intro, myths, and pop culture

a. Examples of nuclear technologies; Importance of nuclear technologies in modern society; impacts on national security, environment, and energy supply.

2) What is an Atom?

a. Review background; Scientific Method; Elements and the Periodic Table

b. Atomic structure

c. Fission

Reading: 
· Carbon – Chapters 1-2, 11
· Rhodes – Chapters 1 and 2

· Additional materials – see Blackboard
3) Historical Review I
a. Early 20th century discoveries; World War II and the Manhattan Project
b. Understanding the national effort of the Manhattan project and its historical significance; Critical thinking – what were/are the costs? Was/Is it worth it?

Reading: 

· Loeber – Chapters 1-4
· Rhodes – Chapters 7, 18
· Additional materials – see Blackboard
4) Historical Review II

a. Post World War II, the Atomic Energy Act, and Atoms for Peace; The Nuclear Weapons Complex; The Cold War and civil and defense nuclear expansion
Reading: 

· Loeber – Chapters 5-6, 9
· Additional materials – see Blackboard

5) Radiation
a. Basics of radioactive vs. radiation; types of radiation
b. Concepts of decay and half-life; carbon-14 dating

c. Health effects of radiation; acute vs. chronic damages
Reading: 

· Carbon – Chapter 5

· Additional materials – see Blackboard

6) Fuel Cycle and Nuclear Proliferation

a. Stages of fuel cycle

b. US and international approaches

c. Proliferation concerns; current issues (Iran, DPRK)
d. UN, IAEA, and the NPT; What is the U.S. doing to solve issues?
Reading: 

· Additional materials – see Blackboard

7) Nuclear Power Plants

a. Design and operation
b. Capacity and generation; concepts of MW and kWh; emissions
c. Nuclear Safety; Three Mile Island and Chernobyl – what happened and how things have changed; Understanding risk

d. Waste issues and Yucca Mountain; additional waste issues (security, cost concerns, etc.)
Reading: 

· Carbon – Chapters 3-4, 6-7, 10
· Additional materials – see Blackboard

8) First half of class = midterm exam, second half = nuclear weapons
a. Basic weapons definitions, physics, designs, and effects
b. Ethical considerations (Einstein’s letter to the President; Oppenheimer; Truman drops the bomb; Continued atmospheric testing)

c. Cold War/Stockpiles/MAD

Reading: 

· Loeber – Chapters 7-8
· Rhodes – Chapter 19

· Additional materials – see Blackboard

9) First half of class = Speaker, second half = Additional practical uses of nuclear technology – what would we do without them?
a. Medical/radioisotopes

b. Additional uses (industrial, space, etc.)
Reading: 

· Additional materials – see Blackboard

10) First half of class = Speaker, second half = Terrorism and Security

a. Dirty bombs; Security concerns
b. Non-terrorist accidents

Reading: 

· Carbon – Chapter 8

· Additional materials – see Blackboard

11) First half of class = Speaker, second half = Knowing the nuclear actors and their constraints– understanding roles and perspectives, and why it is important to know who has influence and how
a. Government, Congressional, NGOs, and International
b. Treaties (ABM, SALT, NPT, etc.) and are they still relevant?

Reading: 

· Carbon – Chapter 8

· Loeber – Chapters 11-12, Appendix D
· Additional materials – see Blackboard

12) First half of class = Speaker, second half = The future of nuclear technologies
a. Fusion; Gen-IV reactors
b. Long term storage and society’s responsibilities

Reading: 

· Carbon – Chapters 9,12
· Additional materials – see Blackboard

13) First half of class = Speaker, second half = clarifications/questions for final paper or any material that needs enhanced discussion
Course Goals/Objectives

After completion of this course, you should be able to:

· know the key terms associated with nuclear technologies
· explain the basic structure of an atom

· discuss how a nuclear power plants works 
· discuss ethical dilemmas posed by nuclear weapons development and use

· understand the nuclear fuel cycle
· list several applications that employee nuclear technologies

· discuss the pros and cons of nuclear power plants
· understand the biological effects of radiation
· discuss the role nuclear power could play in future energy plans
· describe the history of nuclear development in the U.S.
· explain fission 
· differentiate types of ionizing radiation (alpha, beta, gamma, neutron)
· discuss current affairs pertaining to nuclear technology
· explain how nuclear technologies influence defense, energy, and environmental policies as well as politics

· apply critical thinking to news and current topics on nuclear issues

Grading Scheme
Classroom Exercises: 20%

Midterm Exam: 40%

Final Paper: 40%

· Classroom exercises will be composed of varying activities to strengthen critical thinking skills, create logical arguments, reinforce previously learned materials, and identify biases. Exercises are based on students bringing in news articles relevant to nuclear topics being discussed and will be asked for group and individual perspectives.
· Midterm exam will be a 1.5 hour, mixture of question types to verify students have adequate knowledge of pertinent topics. Midterm questions will come from reading assignments, previous activities, and lecture materials. 
· The Final Paper will focus on the student being able to articulate the pros and cons of nuclear technologies, and by using what they’ve learned in class should discuss how they would construct a campaign to “win the hearts and minds” of the U.S. population for promoting a major expansion of nuclear power. Additionally, based on their preference (whether or not they were pro- or anti-nuclear), how their own biases affected how they approached this assignment. Their paper should also reference any thoughts about nuclear technologies the course has cleared up (or obfuscated) for them (the first day of class we will enumerate some the myths the students have about nuclear technologies). Paper should be a minimum of 12 pages – maximum of 15, and referenced accordingly in any of the major styles including: APA, MLA, or Harvard. 
Classroom Approach
2.5 hour classes will typically include quizzes, questions about previous week’s material and current reading assignments, lectures (including PowerPoint slides) and discussion, and classroom exercises. Four to five sessions will include guest lecturers (1/2 to 1 hour with Q&A). These lectures are designed to provide student’s with varying perspectives on different aspects of nuclear technology. After the lectures, students will engage in short discussions, particularly to note themes and any biases or lack thereof.
Notional Speaker List

· Speaker 1: Lombardi Cancer Center, Department of Radiation Medicine (helpful contribution of nuclear technology)
· Speaker 2: DOE, Office of Civilian Radioactive Waste Management (problematic contribution of nuclear technology)
· Speaker 3: Industry Lobbyist (pro-nuclear)
· Speaker 4: NGO Anti-nuke (anti-nuclear)
· Speaker 5: DOD, OSD or Air Force (management of weapons, upcoming changes in command structure)
Copies/Handouts/Selections
· Excerpts from The Nuclear Crisis Reader, particularly “The Morality of Nuclear Deterrence”, K.D. Johnson.
· Nuclear Engineering: Theory and Technology of Commercial Nuclear Power, Ronald Allen Knief
· Introduction to Health Physics, Herman Cember

· Radioactive Waste Management, James Saling & Audeen Fentiman
· Various government documents including reports and studies from: GAO, DOE, NRC, and others.

Administrative/Policies
Student Attendance and Late Submissions
Georgetown policy states that students are expected to attend all classes and that attendance shall be noted. Students missing more than two classes without contacting the instructor prior to their absence will be reported to the appropriate Associate Dean. As a general matter, accommodations for making up missed work should not be retroactive –i.e., students should discuss scheduling problems with the instructor prior to missing classes and assignments. Students that have missed a class are fully expected to make up missed quizzes and assignments in the class immediately following the class in which the assignment was missed.
Disabilities
Students asking for accommodations based on physical, emotional, or cognitive disabilities will be immediately referred to the Academic Resource Center (http://ldss.georgetown.edu) at (202) 867-8354, or by e-mail at acr@georgetown.edu. The instructor will not make any commitment to the student for such accommodations until the Center has made its recommendations first.
Georgetown Honor System
All students are expected to follow Georgetown’s honor code unconditionally. Instructor expects students to have read the honor code material located at www.georgetown.edu/honor, and in particular the following documents: Honor Council Pamphlet, “What is Plagiarism?”, “Sanctioning Guidelines,” an “Expedited Sanctioning Process.” Papers in this course will either all or at random be submitted to turnitin.com for checking. Submitted material in fulfillment of the requirements of this course means that student has abided by the Georgetown honor pledge:

“In the pursuit of the high ideals and rigorous standards of academic life, I commit myself to respect and uphold the Georgetown Honor System: To be honest in any academic endeavor, and to conduct myself honorably, as a responsible member of the Georgetown community, as we live and work together.”
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