PHY 490 - Introduction to General Relativity

Syllabus Dr.R.L.Herman Spring 2008
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Course Philosophy:

One of the greatest achievements in theoretica physics,
only later to lead to exciting frontiersin experimenta and
computationd physics, was Eingtein’s development of
the Generd Theory of Rdativity from 1907 to 1915.
Generd Rddivity isatheory of gravity and is necessary
to understand recent advances at the forefront physics
research, including black hole physics, the early universe,
string theory, high energy physics and astrophysics.

In this course students will be carried from Newtonian
dynamics and specid relativity into the physics of curved
gpace times. We will be lead into the space-time of
sphericd stars to rotating black holes. Along the way we
will explore avariety of gpplicationsin cosmology from
the big bang to gravitationa waves and cosmologica
modds of the universe,

Generd Redivity isatheory of gravitation. There are
many texts on the subject, most aimed &t beginning
graduate students and beyond. There are a variety of
approaches depending upon the bal ance between phys-
ics and mathemeatics and the geometrica approach
taken. In this course we will set out to provide the phys-
ca foundations and devel op the geometric background
needed to understand some of the consegquences of gen-
erd redivity and to prepare sudents for reading gradu-
ate levd texts.

of test particles and light waves. Classic tests of generd
relaivity can then be discussed aswell as an assorted list
of gpplications to cosmology, including black holes,
gravitational waves and the big bang. If thereistime, we
will provide an overview of the Eingtein equations.

Prerequisites: Junior/Senior Standing. Preferably, stu-
dents should have had acoursein classica dynamics and
should have completed Caculus 111, Additiona mathe-
matics and physicsisaplus. Interested students should
contact Dr. Herman for additiond information.

Course Requirements:

Homework: Homework assgnments will be col-
lected on a regular basis and you will be told when the
work is due. As doing homework is very important for
learning the materid in this course, it will count as 30%
of your grade.

Paper s/Projects: There are many interesting aress
that might best be explored by individuas, or groups,
outsde the classroom. Such topics may arisein the
course of the semester. Y ou will be required to do at
least two in-depth papersin this class. Thiswill count
10% of your grade.




Exams and Grades. There will be atwo 50 minute
exams and afind exam. The exams will cover the basic
materid up to the date of the exam. The tentative dates
for the exams are below.

Exams Date

Exanl Feb 11

Examll Apr2

Final May 5, 8:00 AM

Your find grade will be based on the following:

Homework 3%
Papers/Projects 10%
Bxams 45%
Final 15%
90-100 A
80-895 B
70-795 C
60-69.5 D

Plus-minusgrading may be used in special cases.
This syllabusis subject to change!

Homewor k Assignments

You should do as many problems as you can to become
proficient in this class. However, you are required to turn in all
of the assigned problems for grading on the due date. All work
is expected to be neat, in order and with all work provided. The
homework assignments are listed at the course website. [See
below.]

Materialson the Web

More information will be posted on the web related to the topics
we are studying. Links can be found with summaries to the
material, study suggestions, homework assignments, etc. These
will be accessible through the instructor's homepage at
people.uncw.edu/hermanr/gr

Group Work:

In this course you will occasionally work with other stu-
dentsto complete atask. For many of you group work will bea
new experience. In order to make this experience both produc-
tive and enjoyable, we offer the following suggestions:

> Start the project assoon asit is assigned. Do not put
it off until the last minute. Some of the assignments will
take time and working in agroup may require more time
due to scheduling difficulties.

P Read over the entire assignment, carefully before dis-
cussing or completing any part of it.

> Initialy, you may have no idea asto how to get
started. Don't panic! Discussthe lab with the group
and generate some ideas.

> Group work is not dways as straightforward as stan-
dard homework assignments. Y ou may need to make
some assumptions and later justify these assumptions,
indicating how they affect your results.

» Thefinal report should be thoughtful, well-written and
neatly organized. It should summarize your approach
to the problem, present your results and conclusions,
and be furnished with full explanations.

» If you have investigated the project asfar as possible
and still have questions, or thereisaneed for clarifica-
tion of some point, then discuss them with your in-
structor before writing the report.

Academic Honor Code: "The University of North Carolina at
Wilmington is committed to the proposition that the pursuit of
truth requires the presence of honesty among all involved. Itis
therefore the institution's stated policy that no form of dishon-
esty among its faculty or students will be tolerated. Although
all members of the university community are encouraged to re-
port occurrences of dishonesty, each individual is principally
responsiblefor hisor her own honesty." Student Handbook.
(Thisincludes plagiarism, bribery and cheating.)

Student Disabilities: UNCW Disability Services suppliesinfor-
mation about disability law, documentation procedures and ac-
commaodations that can be found at
www.uncw.edu/stuaff/disability/ .

To obtain accommodations the student should first contact Dis-
ability Servicesand present their documentation to the coordi-
nator for review and verification. (If you feel that you should
qualify for disability testing or accommodations during this
course, contact the Officeif Disability Servicesin Westside Hall
or cal ext. 3746.)




