Physics 570—Relativity

Fall 2009
Dr. F. Weber

Administrative Information

About the course: We will study one of the most elegant theories of physics, Einstein's Relativity.
Part one of this course is a brief review of the concepts of space and time in Newtonian physics and of
the essential elements of special relativity (invariance principle, space-time, time dilation, twin
paradox, Lorentz boosts, four-vector notation, special relativistic kinematics and dynamics). Part two
of this course concentrates on the curved space-times of general relativity and on Einstein's famous
field equation. We will derive this equation in class and you will learn how to solve it for simple mass-
energy distributions. Last but not least we will use Einstein's theory to explore the structure and
stability of relativistic stars, the gravitational collapse of massive stars, gravitational wave emission
from massive stellar systems, and to cosmological models of the Universe.

Instructor: Dr. Fridolin Weber
Phone: (619) 594 0239

Email: fweber@sciences.sdsu.edu
Office: P-142

Office hours: MF, 1:00 PM-2:00 PM
Lectures: MWF, 12:00-12:50 PM
Location: P 149

Text books: My lecture notes are based on
e James B. Hartle, Gravity: An Introduction to Einstein's General Relativity, ISBN: 0805386629,
Addison Wesley 2003 (required for this course),
e Bernard F. Schutz, A First Course in General Relativity, Cambridge University Press,
Cambridge, 1986.

Grading: Your final grade will be calculated as follows:

Homework: 15%
Mini exams: 20%
Midterm exams 1&I1: 20%
Final exam: 25%

The letter grade scale will be as follows:

A+>95%, A >90%, A- > 85%,

B+ > 80%, B > 75%, B-> 70%,

C+>65%, C> 60%, C-> 55%,

D+ > 50%, D > 45%, D- > 40%,

F <40%
Problem Sets: Problem sets are an essential part of this course. As with most of physics you will never
have a chance to understand the material without doing problems. The problem sets will be assigned
usually on Wednesdays, and are due at the start of class the following Wednesday. Because solutions
will be posted, late homeworks will not be accepted. The homework solutions will be posted on the
board outside of my office. The solutions may be borrowed briefly for copying.



Note: Homework must be written neatly. If I have difficulties reading or following your homework, I
will not go to great lengths to decipher it and you will lose points.

Mini exams and regular Exams: Five mini exams will be given during lectures roughly every 2-3
weeks. The mini exams will consist of regular and/or multiple choice problems for you to work out.
You will have around 20 minutes to work on the problems. The mini exam dates are:

Sept. 14, Sept. 28, Oct. 19, Nov. 9, and Dec. 7.

The mini exams will cover material and problems discussed in the home assignments and lectures.
There will be two midterm exams and a final exam. The midterm exams will be on

October 7 and November 23, from 12:00-12:50 in room P 149,

The final exam will be on
December 16, from 10:30-12:30 in room P 149.

There will be no makeup exams or makeup mini exams. All exams are closed book. The exams will
consist of traditional and multiple choice problems. Exams and quizzes will be graded on a partial
credit basis. In grading problems, emphasis will be put on using the correct concepts, methods and
formulas appropriate for the problem, over actually plugging the correct numbers into your calculator.
To enhance your partial credit, make sure that your work is written neatly and clearly explained so that
I can follow it.

NOTE: CSU Employee Furloughs - Impact on Classes

Due to extraordinary budget cuts to the CSU, fees to students have increased 32%, many sections
have been cut and faculty will be required to take nine (9) unpaid furlough days each semester.
These furlough days will unfortunately mean that I will be unable to include all elements of this
class that I believe would provide the best educational experience. Unfortunately this is the result
of a dramatic cut to the CSU by the state after years of under-funding the system. This class will
not meet, and I will not be available for office hours, phone or email consultation on the following
regularly scheduled days:

October 9 and October 16.

In addition, I will not be available for office hours, phone or emails, or available to grade your
assignments on the following days:

September 24, November 24, December 21, 22, 23, 24.

This will necessarily mean slower response times on the days immediately following furlough
days, as I'll have to deal with the backlog of correspondence and paperwork. As a result, I'll have
to make some changes to the way I teach this course. For example, some assignments may have to
be modified in ways that reduce their impact on class time or the need for my input. In sum, I
will not be able to offer you the quality of education that I would like to give and that you
deserve.



