HSSP 2013 – RELATIVITY - SYLLABUS
Illan Halpern(illan@mit.edu)
· Course Description: 
The purpose of the class is to introduce the basic ideas of Einstein’s relativity theories. It starts with a review of some prerequisites such as classical mechanics and electromagnetism. Then it moves to special relativity, and finally it gives a qualitative introduction to general relativity.
· Prerequisites:

Single variable calculus will be used freely. 
High school level mechanics (Newtonian Mechanics) and electromagnetism (Maxwell’s Equations) is very helpful. These two topics will be quickly reviewed in the first class, but those already not familiar with the concepts are likely to get lost.
· Topics Covered:
1. Historical background: a review of the theories of Newton and Maxwell
2. The (Galilean) Principle of Relativity

3. The Ether Hypothesis and the Michelson-Moreley Experiment

4.  Lorentz Transformations

5. Einstein’s Postulates

6. Lorentz Revisited: Length Contraction and Time-Dilation

7. Paradoxes of  Relativistic Kinematics

8. Relativistic Dynamics: Energy and Momentum

9. Gravity and the Equivalence Principle

10. Curved Space-Time: Space tells matter how to move 

11. Curved Space-Time: Matter tells space how to bend

12. Special Topic (possibly Black Holes or Cosmology depending on the class interest)
· Tentative Class Schedule:

Lecture 1: Introduction and topic 1.

Lecture 2: Topics 2,3 and 4

Lecture 3: Topics 5 and 6

Lecture 4: Topic 7 and beginning of 8.

Lecture 5: Finish topic 8 and topic 9.

Lecture 6: Topics 10 and 11

Lecrture 7: Topic 12

· Homework
There is no required homework for this class. However, problem sets will be posted for students interested in practicing the concepts learned.  These problem sets will not be graded. If a student wants to talk about the problems, I am happy to discuss it over email, or arrange a meeting.

· Readings
There is no required textbook for this class, and no extra readings will be necessary for following the lectures. If the student however wishes to explore the subject further, the following textbooks are recommended: 

Relativity: Special, General, and Cosmological by Wolfgang Rindler
Gravity: An Introduction to Einstein's General Relativity by James B. Hartle 
A First Course in General Relativity by Bernard Schutz
